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1% - Staif member of Division of Agronomy

A SPMA Study in leave
Sub Project Ir /M.S| B.Sc . ‘
‘ Agric. _
Highschool| Ph.D MS
1.| Rice Agronomy 5 - 2 1 (1)
2.| Corn Breeding 6 - 3 14+(1) 1
3.| Corn Agronomy 3 - 3
4,| Legume Breeding 3 - 4 1
5, Legume Agronomy 2 1 1 1
6.| Tuber Crops Breeding 2 1 1
and Agronomy
7.| Cropping System - 2 1
8.| Weed Management 4 - 2
Total 28 2 18 4 3

;2R
Staff members of the Division of Agronomy, who got training in Japan
cus Type of . .
No. Name Pogition . year Location Duration
Training
1. IR.M.Sundaru Acting Head {Rice cultivation | 1961 | Konosu 7 months
Dept. of Training Exp.
Agronomy Station
2. IR.Sutjipto Ph. | Sub Project " 1966 /| IBARAKI 11 months
Leader 1967 | Int.
Agric,T.C.
3. Dra.Haeruddin | Staff of " 1968 | Konosu 7 months
Taslim M,Sc. Rice Exp.
Agronomy Station
4, Lalu Sukarne Staff of Rice|Soil & Plant 1977 | NIAS 6 months
Agronomy |Analysis (Nighigahan)
{analist) and
Shikoku
Exp.Station
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The theme of the Research

I Plant pathological and virological research

I-1 .Survey on the occurrence of food crop diseases

I-2  Study on the diseases of rice

I-2-1

I-2-1-1
1-2-1-2
I-2-1-3
1-2-1-4

Study on bacterial leaf blight of rice

Study on varietal resistance of rice of bacterial leaf blight
Study on variation in virulence of X. oryzae

Si:udy on bacteriophaze of X. oryzae

Study on chemicals for controlling bacterial leaf blight

I-2-2 Study on sheath blight and stem rot

I-2-2-1
 1-2-2-2
1-2-3

1-2-3-1
1-2-3-2

Study on varietal resistance of rice to sheath blight

Study on chemicals for controlling sheath blight and stem rot

Study on rice blast

Race identification and distribution

Chemical control

1-2-4 Study on bacterial leaf streak of rice

I-2-4-1
I-2-4-2
I-2-4-3
1-2-4-4
I1-2-5

I-2-5-1
I-2-5-2
I-2-5-3

I-2-5-4

Study on varietal resistance
Study on variation of virulence
Study on bacteriophaze

Study on chemical control

Study on the virus diseases of rice and their vectors

Identification of virus diseases
Seasonal prevalence of leaf hoppers and plant hoppers in the rice field

Varietal difference to the accurrence of rice virus diseases and their
vectors among some rice varieties

Varietal resistance of Indonesian rice to stripe

I-3  Study on the diseases of maize

I-3-1

I-3-1-1
I-3-1-2
I-3-1-3
I-3-1-4

Study on downy mildew of maize

Study on epidemiology
Study on varietal resistance
Study on infection mechanism

Chemical control

1-3-2 Study on virus diseases of maize

I-4  Study on the diseases of legume plants

—_4 2 —



I-4-1 Study on the scab disease of mungbean

I-4-1-1 Identification

I-4-1-2 Chemical control

I-4-2 Study on virus /mycoplasma diseases of legume plants
I-4-2-1 Witches' brocom of legume plants

I-4-2-2 Identification of virus on legume plants

I-4-2-3 Varietal resistance

II Plant physiological research

II-1 Surveys and studies on the physiological disorders of rice plant
II-1-1 Physiological disease of rice in Cihea

II-1-2 Toxic action of biuret in urea on growth of rice seedlings
II-1-3 Root activity of rice warieties

II-1-4 Sulphur deficiency

II-1-5 Nutritional disorder in Jakenan soil

II-2 Effect of phosphatic fertilizer on lowland rice

II-2-1 Latosol and Medeterranean soil

II-2-2 Podsolic soil

II-2-3 Grumusol

I1I-3 Nitrogen nutrition and rice yield

1I-3-1 The effect of fertilization on growth, nutrition and the occurrence of
Helminthosporium leaf spot in lowland rice

I11-3-2 Fertilizer utilization efficiency of some rice varieties
II-3-3 Nitrogenous fertilizer experiments on rice yield

II-4 The effect of straw incorporation on growth and nutrient status of lowland
rice

II-5 Studies on the effect of drought and cool temperatures on plant
performance and crop yield

II-5-1 Effect of low temperature on the grain fertility of rice varieties
II-5-2 Effect of drought on the yield of rice varieties

II-6 Nutritional studies of food crops

II-6-1 Maize

1I-6-2 Legumes

11-6-3 Tuber crops
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B®H S BRIEF REPORT OF SURVEY
| ON |
INDONESIA-JAPAN JOINT FOOD CROP RESEARCH PROGRAM

December 3,. 1977 -

Japanese Survey Team for
Indonesia~Japan Joint

Food Crop Research Program

The Jz;.panese Survey Team for the Program organized by Japan
International Cooperation Agency (JICA), has visited Indonesia for a 3 weeks
period from November 17 to December 7, 1977.

The purposes of this visit were as follows:

1. To evaluate preliminarily the present situation and activities of Joint
Research Program,; and

2, To collect information on "A Proposal of Indonesia-Japan Joint Food Crop
Research Program 1978-1983'" which was presented by Central Research
Institute for Agriculture {(CRIA) sent by Central Research Institute for
Agriculture (CRIA} through the Team Leader Dr. Y. Iwata in March this year.

The Team of six members headed by Mr. S. Matsumi studied and
discussed the above-mentioned matters with Japanese experts supervised by the
Team Leader Dr. Y. Iwata.

The Team also called on Mr, Sadikin Sumintawikarta, Head of Agency
for Agricultural Research and Development, to obtain information on the
present situation and future aspect of the Indonesian agriculture and to exchange
the general views with respect to these problems relating to the New Proposal.

Moreover, we discussed with Dr. Rusli Hakim, Director of CRIA,

Dr, Suryatna Effendi and other staffs concerned in Agronomy Division, Pests
and Diseases Divigion and Plant Physiology Division of CRIA on the present
status and activities of the Program and on the New Proposal.

During the period of stay, the Team visited Sukamandi Branch of CRIA,
West Java and three substations of CRIA in East Java to obgserve the research
environments of CRIA outside Bogor,

The findings are summarized as follows;

—6 4—



I1I.

AL "‘The'p'reserit Research Program
Progressmg Status of the Program _

Since the Agreement for three years' extensmn wasg contracted between
Indones1a and Japanese Governments in Oc:tober 1975, the Jomt Program
has been progressed W1th cons 1derab1e success by the much efforts of both
Governments . _

Up to the present time from 1971 twelve Japanese experts in the fields
of plant pa.thology, plant physlology, pla.nt vuology, agronOmy and .
toxlcology and eight short term consultants - including researchers from
Tropical Agrmulture Research Center have been d1spatched

For the 1mp1ementat1on and smooth executmn of the Program, a lot of
equ1pment tools, machineries, veh1c1es and their spare parts have been
donated by Japanese Government The budget for such equipment amounted
to approximately 210 million yen, while a new building for plant protectlon
laboratories is under construction by expending 100 millioﬁ yen grant
budget from the Government of Japan.

In accordance with the Agreement, seventeen junior researchers of
CRIA have been sent as trainees to Japan in their respective fields and four
senior researchers (One researcher visited twice) have visited Japan for
academic trip or attendance at scientific simposia and meetings held in
Japan.

On the other hand, Indonesian Government has made much efforts to
increase the number of researchers and also to improve research
environments such as laboratory, electric power and water supply, and so

on, with a rapid expansion of the joint research activities.

Research Activity

{1} Outlioe of researches

Since the extension of the Program in late 1975, the cooperative
researches have been conducted successively in the fields of plant pathology,
plant virology and plant physiclogy. In addition, within the same fields,
cooperative researches have been started on water management in lowland
rice from the agronomic point of view and toxicology in relation to virus

vector insects. Each one Japanese expert has been dispatched in these



fields of researches. At present six Japanese experts headed by Dr. Y.
Iwata have been engaged in the .research work. On the other hand, seven
Indonesian researchers have been dispatched.to Japan as a trainee 1nthe
past two years., | | .
The joint research pgrogram has been progressing satisfaétoriiy wi.th‘
intensive efforts of CRIA and the'.]'aipanesé team. Indonesian and Japanese
researchers have closely cooperated towards the practices of experiments,
seminars for training junior researchers, publications of experimental re
results, ‘and so on. As a result of these efforts, more than ten reports
have been made each on plant pathology, plant virology and plant physiology
during the short period after the extension. In addition, three repofts,
two in plant virology and one in plant physiclogy, were presented in the
international symposia held in foreign countries. The research subjects in
the joint research program are summarized as follows:
a. Plant Pathology
1} Rice bacterial leaf blight
i. Effect of nitrogen application on the disease incidence
ii, Quantitative resistance of commercial rice varieties
iii. Grouping of Indonesian isolates of bacterial pathogenes
2) Rice blast
i; Identification of racial pathogenes in Indonesia
ii. Response of local varieties to different racial pathogenes
3) Rice sheath blight
i. Relationship among many isolates of R. solani by mating type
analysis
The bacterial and fungal diseases usually have complicated problems
of the successive development of pathogenic races in relation to rice
varieties. Among the researches, the remarkable progress was seen on the
identification of pathogenic races and their screening methods in the rice
bacterial leaf blight and rice blast disease. Both diseases are now becoming
important under intensive farming conditions in Indonesia.
Concerning the corn diseases, field experiments on chemical control
of downy mildew gave excellent results., However, further studies would be

needed towards the establishment of the practical use of the fungicide.



b. = Plant virology
1) Rice tungro virus
i. Association of two types of virus particles
ii; Properties and purification of isometric particles
iii. Relationships between two types of virus particles in the virus
infection
2} . Rice kerdil hampa virus
i, Survey on disease distribution in Indonesia
ii. Symptoms and mode of tranamission by the vector
iii, Screening methods of resistant varieties
3) Rice grassy stunt virus
i. Electron microscopic observations on the causal agent in plant
tissues and its identification
ii. Screening methods of resistant varieties
4) Virus diseases of legume crops
i. Yellow mosaic disease of soybean
ii. Identification of virus diseases on legume crops
The topic in the research activity is the finding and identification of
a new virus disease on rice in Indonesia in 1976, The virus disease is new
to the world and was named ''kerdil hampa'', The disease is distributed
over the country causing severe damage on rice and transmitted in persistent
manner by the brown planthopper like grassy stunt. New information on the
relationship between two types of virus particles in the infection of tungro
virus (penyakit habang) will throw a fresh light on the identification'and
classification of tungro-grouped nonpersistent viruses on rice, while the
causal agent has not been observed yet in the gragsy stunt virus. Further
cytological and serological studies are intended to develop the researches,
Concerning the viruses on legume crops, more number of viruses will be
identified in future.
c. Toxicology
1) Resistance of insect pests to insecticides
i. Estimation of LD g of insecticides to brown planthopper
collected at several regions over the country
ii. Resistance of brown pla.nthopper to insecticides

2) Influence of insecticides on agricultural beneficial insects
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i, Field survey of parasites and predators of brown planthopper

ii. Influence of insecticides on the egpg parasites of brown

planthopper -

Toxicological researches have strated since this February. Most
of the equipment and machineries donated have already been implen‘iented in
the laboratory. Toxicological research activities are a new field at CRIA,
At present target pest in toxicology is focused only on the brown planthopper
which is one of the most irmportant pests of rice. The toxicological
research :activities will be expanded to the major rice pests in the field as
well as in the laboratory.,

In addition, a Japanese taxonomist conducted identification and
clasgification of rice stem borers in Indonesia for three months (March -
May, 1977), This kind of fundamental research is important in relation
to biology and control of stem borers.

d. Plant physiology
Among the present researches with rice plant, the important ones
are as follows;
1) Effective utilization of nitrogenous fertilizer using 15N tracer
techniques in part
2) Effects of the straw application to different soils upon rice production
3 Counter-measures for physiological disorders due to the deficiency
of phosphorus, potassium and sulphur in connection with soil type
and soil origin
4) Screening of low temperature resistant varieties using a plant

growth chamber in a green house

In addition, nutrio-physiological researches and experiments have
been and are being conducted on the secondary crops (palawija) such as
soybean, peanut, corn, and so on.

Many fruitful results have been or are being obtained by these
researches, For example, the counter-measures for nutrient disorder
are being established in part and one of the counterparts is preparing a
doctorial thesis. Moreover, '"'Standard Methods of Soil Analysis' is
under preparation for publication in this Division.

In Agronomy Division, the following research activities have been
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and aré gomg on smceMarch1976 _

1) Water requirement of three niatufity'groups of lowland 4ric_¢:;'
varieties in dry season and wet season | '

2) Effect of irrigation water dépth 6n the growtfi and yield of rice in
wet geason | | ’

3) " Effect of time of nitrogen appli.c.ati'on on the 'grQWt':h and yield of
rice in wet gseason

4) Drought injury in rice culture in dry season

Accumulation of these research results is expected to contribute to

the solution of water problems in rice culture in Indonesia.

{2) Some problems for the further advancement of researches
The Team discussed on research activities with Indonesian
counterparts as well as Japanese experts, and also observed on the
utilization of the equipment donated by Japanese Government. As a result,
the following problems would be pointed out for the further advancement
of researches:
i, Further adequate utilization and maintenance of the equipment
Donated by Japanese Government
ii. Earlier request to JICA on dispatch of Indonesian participants to
Japan _
.iii. Smooth supply of equipments from JICA

The present Program has about one more year. During the period,
further advancements of the researches are expected. It is gsure that the
results of the researches contribute not only to the agricultural development
in Indonesia but also to the advancement of the related researches in

Japan.

B. The proposed Research Program

On the background and contents of '"A Proposal of Indonesia~Japan Joint

Food Crop Research Program 1978-1983", which was submitted by CRIA through

the Team Leader Dr. Y. Iwata, in March this year and on the objectives and

activities of proposed research described in "TAPPENDIX-1", the executive

members including researchers of CRIA expressed their views and opinions

and made a more detailed explanation at Staff Meetings of each Research Division
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of CRIA. Furthermore, at the General Meeting held on November 28, the
under- mentioned items were explained as major problems:
1. Experts to be dispatched from Japan
i, The number of long term experts
ii. Short term consultants
iii. Technician for maintenance and repair of the donated equipment
and others
2. Participants to be sent to Japan
i. The number of participants
ii: Junior staffs and assigtants to take part in the group training
courses in JICA
3. The problems to grant Ph. D degree to the CRIA researchers
concerned with this Program in Japan
4, Inter- and Intra-Divisional coordination of the research activities
of CRIA
5, Joint evaluation problem

6. Time schedule for this Program

The Team also discussed seriously with CRIA members on the above-
mentioned matters in order to collect information available and explained the
Team's opinions and circumstances for information to CRIA,

The Team will report in detail the views or opinions expressed by
CRIA members and the results and information obtained through the discusgsion
at the Meetings to the Japanese authorities concerned at the Team's earliest
convenience,

The final discussion on the New Proposal will be made by the Evaluation
Team which will be dispatched by JICA next year.

In this connection, the Government of Indonesia is congidered to submit
the CRIA's New Proposal authorized as a formal document to the Government of
Japan not later than the end of January 1978,

The present visit to Indonesia has been considered to be very significant
not only for the Team but also for JICA and authorities concerned in Japan to
recognize and understand the background, the research activities and envi-
ronments on the Proposal,

Finally we would express our sincere gratitutde to all of the officials
in Indonesian Government including CRIA and Japanese experts of the Program

who have extended cordijal assistance and cooperation to our Team.
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PUBLICATION AND REPORTING ACTIVITY DURING 1976 - 1977

PLANT PATHOLOGY

1I

Bacterial leaf blight of rice

a) Eddy Sutarwo, Hartini R.H., O. Horino¥*, Soetjipto & D.M. ’.I‘antera.‘
Effect of épplicatiou of ﬁitrogen on the incidence of bacterial leaf
blight (PFI, IV), “

b) Hartini R.H,, & O. Horino *
Quantitative resistance (field resistance) of commercial rice |
varieties in Indonesia to bacterial leaf blight (PFI, IV).

¢} Hartini R.H., O, Horino* & Eddy Sutarwo

Grouping of Indonesian isolates of Xanthomonas oryzae based on

their virulence to differential rice varieties, with special references
to a new bacterial group (PFI, IV).

d) T. Yamamoto, Hartini R,H., M., Machmud, T. Nishizawa and
D.M, Tantera

Variation in pathogenecity of Xanthomonas oryzae (Uyeda et

Ishiyama) Dowson and resistance of rice varieties to the pathogen

(CRIA Contribution No. 28, '77).

Sheath blight of rice
M. Kosim Kardin*#, M, Oniki, A. Ogoshi & R, Sakai

Anastomosis grouping of some isolates of Rhizoctonia Solani Kuhn igoclated

from various plants in Indonesia.

Rice blast
a) Mukelar A,%%* & T, Yamaguchi
Race identification of Pyricularia oryzae Cav. in Indonesia (PFI, IV).

b) T. Kobayashi

Preliminary study of pathogenecity of rice blast fungus (Pyricularia

oryzae Cav.) in Indonesia (PFI. IV).

* Short term consultant

#% Trainee in Japan
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Corn downy mildew. . o _
a) M, Sudgada** T. Inaba & T. Kajlwara

Histopathological studies on corn downy mildew caused by Sclerospora

maydis {(Ann. Phytopathol. Soc, Japan).

b) Kobayasln & M. Sudjadi

Panso11 fung1c1de test for controllmg downy m11dew of corn

(Scleroapora maydis) (PFI. IV).

Mungbean scab

a) T. kajiwara & A, Mukelar
Mungbean scab caused by Elsinoe in Indonesia
{(CRIA Contribution No, 23, '76)

b} Mukelar A., M. Sudjadi & T. Kajiwara
Chemical, control for mungbean scab, (CRIA Contribution No. 24, 176),

Cassava disease
T. Tominaga, Nunung H. Achmad#*, K, Nigshivama & A, Ezuka

Identification of bacterial blight of cagsava in Indonesia (CRIA Contribution}),

PLANT VIROLOGY

1.

Rice tungro virus

a) H. Hibino, M. Roechan & Suyoko Sudarisman
Association of two types of virus particles with penyakit habang
(Tungro disease) of rice in Indonesia (Phytopathology).

b) H. Hibino, H. Jumanto & Suyoko Sudarisman
Properties and purification of isometric particles isolated from
tungro infected rice in Indonesia.

c¢) Nasgir S8aleh & H. Hibino

Occurrence of two types of virus particles in one cell of tungro

infected rice leaves,

Rice kerdil hampa virus
a) H. Hibino, M. Roechan, Suyocko Sudarisman & D.M. Tantera
A virus disease of rice (kerdil hampa) transmitted by Nilaparvata

lugens in Indonesia. (CRIA Contribution No. 35, 1977).
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b)

)

d)

H. Hibino & Nasir Saleh

. Association of virus particles with kerdil hampa of rice in Indonesia.

‘M. Roechan, H. Hibino, H. Warsidi & M. Muchsin

‘A method of screening resistant varieties of rice to kerdil hampa and
grassy stunt.
M. Roechan, H. Hibino, H. Warsidi & M. Muchsin

Varietal resistance of rice to kerdil hampa.

Virus digseases of legume plants

_ a) Roechan M., M. Iwaki and H. Hibino
Yellow mosaic disease of soybean in Indonesia (PFI. IV),
b) Auzai Hamid, M, Iwaki, Rusmilah H. Suseno & D.M. Tantera
Virus disease of 1eg1.1me. plants in Indonesia; Mungbean mosaic virus
(PFI, IV) |
c) H. Hibino & M. Roechan
Cytological studies of leaf cells infected with legume viruses.
4, Nasir Saleh, H., Hibino, M. Roechan & D.M, Tantera
Rice and secondary crop diseases associated with mycoplasma-like
organisms in Indonesia. (ASPAC Symposium in Tokyo, 1977).
ENTOMOLOGY
1. Rice stem borer
a) Isoko Hattori*
Identification and classification of rice stem borers in Indonesia.
(CRIA, Entomology Div. Seminar)
b) Sri Suharni Siwi & Isoko Hattorix

Inventory of rice stem borers in Indonesia (do).

2. Insecticides

a)

Shingo Orita & Djatnika Kilin
Resistance of agricultural pests to insecticides

i) Estimation of LDggq of Nilaparvata lugens to insecticides at several

regions,

ii) Resistance of Nilaparvata lugens to insecticides.




b) Shingo Orita & Djatnika Kilin _
Influence of insecticides on agricultural beneficial insects

i) Field survey of parasites and predators of Nilaparvata lugens.

ii) Influence of insecticides on the egg parasite of Nilaparvata

lugens.

PLANT PYSIOLOG:

1. Ismunadji, M, 1976, Rice diseases and physiclogical disorders related to
potassium deficiency. Proceedings of the 12th Colloquium of the
International Potash Institute, held in lzmir, Turkey, May 10-15,
1976 : Potassium and Plant Health.

2. Ismunadji, M. and Sismiyati. 1976, Studies on fertilizer nitrogen
efficiency in lowland rice on a acid latosol of Indonesia. Paper
presented at IRRI Annual Conference, Los Banog, Philippines,

April 12-15, 1976.

3. Ismuﬁadji, M. Sutjipto Partohardjono and Satsijati. 1976. Peranan kalium
dalam peningkatan produksi tanaman pangan. (The role of potaggium
in increasing food crop production), Disajikan dalam Seminar
Penggunaan Kalium pada Tanaman Pangan, Jakarta, February 26,
1976.

4. Ismunadji, M. and H.R. von Uexkull. 1976. Comparative values of chemical
fertilizer for paddy rice. Paper presented at a Serminar on the
Fertility of Paddy Soils, Taipei, Taiwan, July 26-‘31., 1976,

5. Ismunadji, M. 1977. Peranana dan penyebaran kekurangan belerang pada
padi sawah di jawa (The role and distribution of sulphur deficiency
in lowland rice in Java), Disajikan pada Simposium I Hasil
Penelitian Padi den Palawija dalam Pembangunan Pertanian, Maros,
26-29 Septermber 1977.

6. Ismunadji, M. and I. Zulkarnaini. 1977. Sulphur deficiency in lowland rice
in Indonesia., Paper presented at Special Seminar on Soil Environ-
ment and Fertility Management in Intensive Agriculture, Tokyo,
Japan, October 10-17, 1977.

7. Ismunadji, M. and H. R. von Uexkull. 1977. Potassium requirements of
some paddy soils in Java. Paper presented at a Conference on

Classification and Management of Tropical Soils, Kuala Lumpur,
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10.

11.

12,

13,

14.

15,

Malaysia, August 15-20, 1977,

Ismunadji, M. and A.K. Makarim. 1977. Peranan belerang dalam
peningkatan produksi padi (The role of sulphur in increasing rice
production). Disajikan pada Kongres Nasional Ilmu Tanah II,
Yogyakarta, 1-4 August, 1977.

Ismunadji, M. and Sismiyati. 1977. Studies on fertilizer nitrogen efficiency
in two major lowland rice soils in Indonesia. Paper presented at
IRRI Annual Conference, Los Banos, Philippines, April 18-22,
1977.

Ismunadji, M., 1977. Magnesium deficiency in lowland rice in South
Sumatra. Paper presented at IRRI Annual Conference, Los Banos,
Philippines, April 18-22, 1977,

Makarim, A,.K. and M. Ismunadji. 1977. Long term fertility trial in
rice on a planosol in Jakenan, Central Java. Paper presented at
IRRI Annual Conference, Los Banos, Philippines, April 18-22,
1977.

Sismiyati and M. Ismunadji, 1977. Usaha peningkatan efisiensi pemupukan
nitrogen pada padi sawah (Efforts to increase nitrogen efficiency in
lowland rice). Disajikan pada Simposium I Hasil Penelitian Padi
dan Palawija dalam Pembangunan Pertanian, Maros, 26-29
September 1977.

Sismiyati and F. Yazawa. 1977. Effect of potassium application on rice
growth under increasing managese supply. Contr. Centr. Res,
Inst, Agric. Bogor, No. 26, 1977.

Sutjiptopartohardjono, M. Ismunadji and G. Supardi. 1977. Penentuan
area padi sawah di Jawa yang memerlukan pupuk kalium. (Determi-
nation of lowland rice soils in Java requiring potassium fertilizers).
Disajikan pada Simposium I Hasil Penelitian Padi dan Palawija dalam
Pembangunan Pertanian, Maros, 26-29 September 1977,

Kosuge, N. and I. Zulkarpaini. 1977. 13N in soil-plant studies. Paper
presented at IAEA Conference, Jakarta, October, 1977,
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SEMINARS AT PLANT PHYSIOLOGY DEPT.

ll

Makarim, A.K. dan Otjim Sudarman. 1977. Penelitian status hara tanaman
padi dan tanah sawah Rice Estate Palembang (Research on the

nutrient status of the rice plant and soil of Palembang Rice Estate).

2. Mauliana Damanik, Ismiyatun dan E. Rukmanah. 1977. Pengaruh pemupukan
N, P dan K terhadap hasil dan status hara ubi jalar (The effect of N,
P and K on yield and nutrient status of cassava.).

3. Ratna Fathan and Mono Rahardjo. 1977. Pengéruh keré.patan tanaman
terhadap absorbsi zat hara dan hasil tiga varietas jagung (The
effect of plant density on nutrient absorbtion and yield of three corn
varieties).

4, Sismiyati and Otjim Sudarman. 1977. Perubahan status hara N, P dan K
tanaman dan tanah sawah podzolik merah kuning setelah beberapa
musim pemupukan fosfat (The change in N, P and K of plant and
RYP soil after successive pPhos phate applications},

AGRONOMY

1. Water problem (water-plant relationship} in rice culture

a) Boy, Aris, Salip, Samair, Soetjipto & M. Suzaki
Measurement of water requirement
b} Boy, Aris, Jack Soetjipto & M. Suzaki
Effect of water management
c) M, Suzaki, Aris, Boy & Socetjipto
Drought injury in lowland rice
2. Aris, Soetjipto & M. Suzaki
Improvement of application method of nitrogen fertilizer on lowland rice
(CRIA Agronomy Division, Seminar)
3. Lalu Sukarnod:

a} 15y tracer studies on the nitrogen absorption by plant seedlings

b) Determination of NH4-N form in soil under submerged condition by;
steamn destilation, ion analyzer, micro diffusion.

c} Separation of sugars and amino acids by column chromatography in

rice plant sample.
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'RESEARCH ACTIVITIES AND SOME PRELIMINARY FINDINGS =~ =

' ON WATER USE AND NITROGEN FERTILIZER APPLICATION
S. Partohardjono and M. Suzaki
- RSEARCH PROGRAM

Water is one of ’c.he .most important factor fo'r ricé ‘cultur.e. To s_tabil_ize
and increase rice production it is necessary to prévide water in thé _field _By
construction of irrigation facilities. Water requirement is the most basic data
for the construction of irrigation facilities. Therefore research on water
requiremé_nt has been conducted and being conducted in many countries, and in
Indonesia had been conducted long time before. Recéntly cultural methods of
lowland rice in Indonesia were changing remarkably in every practice especially
in varieties and fertilizer application. Therefore the old data should be
reinvestigated under the neﬁ cultivation method of rice.

Drought damage is the important problem in this country. It is
necessary to construct irrigation facilities to protect drought damage fundamen-
tally. It is also necessary to make counter measure for drought damage from
the side of rice agronomy as well as rice breeding. For this purpose mechanism
of drought damage (this doesn't mean physiological mechanism) should be clari-
fied first. In this research accurance condition of drought damage in each stage
of rice growth, relationship between degree of drought and growth and yield of
rice, and relationship between climatic condition period of no rainfall) and soil
moisture that will cause drought damage. This research will serve as basic
data for making counter measure to prevent drought damage. And it will gsuggest
how to utilizé water, especially during the time of water shortage. And it will
suggest how to utilize water, especially during the time of water shortage. And
it will also serve for food policy of the government by being able to estimate
yield decrease due to drought damage from a certain climatic condition quickly.
This research will lead to water-saving culture in the future,

Better water management in the field will increase and stabilize rice
production. According to progress of rice research, research on water
management is being intensified more and more in many countries. The purpose
of this research is to find out what kind of water management is the best to

increase rice yield, and also to try to know the best type of rice growth.



Some experiments concerning water management have been .conducted in our
countrf. But tﬁose exper-irlnen.ts had,sﬁortag-e‘in clar_ifying thé._r_ela.'tionship
between water mé.nagement and rice growth. Rice yield is the product from
the results of rice growth ther’efbre the investigation about rice growth must
be intensified more than before. In this research the effect of drainage will
be investigated. In our country water management is usually continuous
flooding flowing method. Some reports in the tropic indicated that intermittent
drainage was effective, therefore it is necessary to confirm this result in our
country.

Netrogen application in paddy field by split method is now common in
Indonesia. In that case equal distribution of nitrogen is give: one third was
applied at planting, at 15-20 day after transplanting and at young panicle
initation stage, respectively., Recent research results showed that high ratio
of nitrogen application at panicle initation stage increased rice grain yield.
This report indicates that more experiments are needed to consider the best

time and rate of nitrogen application in relation to plant grewth and rice yield.

SOME RESEARCH FINDINGS

1. Water requirement of three maturity groups of lowland rice varieties
measured by water depth, was conducted in Muara Substation of CRIA
during the 1976 DS and 1976-1977 WS indicated:

(a) Total evapotranspiration was less in early maturing variety Gati
{B9c /Md /3 /3) compared with late maturing. The seasonal changes
of evapotranspiration was small in the early growth stage of the rice
plant, and it started to increase from 40 days after trangplanting (near
maximum tillering stage) and reached maximum at 61-90 days after
transpianting, irrespective of varieties used and season, and it
decreased until maturity.

(b) Seasonal changes of evapotranspiration ratio showed two peak at 50-60
days and 70-90 days aftet transplanting for all variety in both seasons,
But the peak became one in B9c (Gati) variety when evapotranspiration
ratio of the two season is averaged.

c) Evaporation under rice plant decreased rapidly until 50 days after

transplanting and later it decreased very slowly, while transpiration
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{d)

(e)

‘increase straightly from 20 days after transplanting until before and

after heading and afterwards decreased. Therefore evapotranspiration
after 50 days from transplanting was strongly influenced by transpiration
in each variety and season,

Varietal difference was seen clearly in transpiration coefficient and

it was lowest for Pelita I/_l variety. It can be concluded that varietal
differences in transpiration coefficient depend on varietal characteristics
in dry matter production rather than on the varietal differences in
transpiration, because of lasting dry matter production until the end of
ripening stage for Pelita I/1 variety.

Evapotrangpiration per unit rice yield was the highest in Syntha, late
maturing and long culm variety, but there was no difference between
Pelita I/1 and B9c (Gati) varieties in the wet season, although Pelita

was lower than B9c {Gati) in the dry season,

To examine the effect of irrigation water depth on the growth and yield of
rice, a field experiment .was conducted at Muara Substation in the 1976~
1977 wet season, The results were obtained as follows:

(a) Less numbers of panicle were obtained in plots with 3 cm water depth
because of inferiority of seedlings establishment.

{b) The highest yield was obtained in 12¢m water depth plots, and high
grain yields were algo obtained in the treatment of water depth of
l12cm after non-effective tillering stage or panicle initation stage.

(c) The lowest yield was obtained in intermittent irrigation because of the

decrease in panicle number and number of spikelets.

To improve methods of nitrogen application, the effect of nitrogen application

on the growth and yield of rice was examined at Muara during the 1976~
1977 wet season. Result of the experiment can be reported as follows:

(a) Nitrogen application at tillering stage prolonged lower inter node and

increased tiller number but decreased numbers of spikelets per panicle.

(b) No yield increase was obtained by nitrogen application at panicle
formation stage or reduction division stage. It was considered that
top dressing at those stages could not recover the decline of plant

growth caused by non-top dressing for a long time.
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{c) The highest grain yield was obtained by nitrogen‘ai:plication at tillering

stage and at panicle formation stage, due to the increase of panicle
number of spikelets per panicle.

(d) Nitrogen application at panicle formation stage and reduction division
stage resulted in high grain yield by the increase of percentage of
effective tiller, number of spikelets per panicle and percentage of

ripened grains, and swowed high efficiency of nitrogen application.

.ON GOING ACTIVITIES AND FUTURE RESEARCH
PROGRAM

Measurement of water requirement in rice culture

Changés of evapotrangpiration by cultural method of rice are still
being studied in the 1977 dry season and will be investigated further
during the 1977-1978 wet season,

The effect of water management
To improve water management in rice culture, the effect of mid
season drainage and intermittent irrigation are now being examined, in

the 1977 di‘y season and will be continued in the 1977-1978 wet season.

Drought injury in rice culture
Relationship between degree of drought and yield decrease of rice is
being studied in the 1977 dry season. Varietal differences of resistant

to drought will be examined in next dry season (1978).

Improvement of application method of nitrogen fertilizer
Time and amount of nitrogen application will be examined in the wet

wet season 1977-1978.

PRESENT STATUS IN UTILIZATION OF EQUIPMENT
RECEIVED FROM JICA

Agronomy division of CRIA has received equipments from JICA to

improve research facilities especially in Rice Agronomy. Most of the equip-

ments are being used in the research activities, while others are still unused

due to technical reason,

among other construction of new laboratory including

electricity.
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I. Equipment used at present are:

A. Indirect equipment for research:

I. Copying machine
2. Type writer
3. Slide projector

B. Direct equipment for research:

L.eaf area meter
Seed sorter and counter
pH and Eh meter

Soil moisture meter

1.

2.

3.

4,

5. Tensiometer
6. Water depth meter

7. Balance

8. Plastic and glass apparatus
9.

Hand tractor

11, Equipments which are not in used yet are:

1. Automatic voltage stabilize
2, Drying oven

3. Cool box

4, Rice processing machine

5. Auto still
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10 .
RICE PRODUCTION PROBLEMS IN INDONESIA

AND ITS RESEARCH PROPOSAL

1, ©Present situation of rice production in farmer's field
1. Environmental condition

a. Different in source of water for rice culture

a.l Technically irrigated 18% of total area
‘a.2 Half technical irrigated 15% H
a.3 Rural irrigated 33% "
a.4 Rainfed 34% "

b. Type of rice culture
b.l Irrigated lowland rice
b.2 Rainfed lowland rice
b.3 Rainfed gogo rancah (semi wet} rice culture
b.4 Tidal swamp rice culture
b.5 Deep water rice culture
b.6 Upland rice culture (Rainfed-upland)
c. Different of goil types planted to rice, caused variability of yield

potentials mainly due to macro and micro nutrient balance,

2. Production technology recommendation
Production technology recommendation is broad or too general, it
should be specific site recommendation based on specific problem of

each area,

3. Different environmental conditions and inputs of technology used

' resulted in low grain yield obtained in farmer's field (1.5 - 3.5 ton/ha).

II, Inventory of each problem in each type of rice culture

1. Irrigated lowland rice
a. Water problems : - To find out the efficient use of water.
a b. Soil fertility : - Site specific of fertilizer recommendation

is not developed yet.
-To increase efficiency of fortilizer use.

-To increase and maintain soil productivity.



2, Rainfed lowland rice

a, Water problems

b. Soil fertility

- Increase efficiency of rain water in relation
with rice base cropping system,

-Drought damage, specially in short rainy
season area (3 - 4 wet months),

-Flood damage, specially in long rainy
season area (more than 6 wet months) and
lowland area.

- Site specific fertilization recommendation.

-Increase efficient use of fertilizer.

-Increase and maintain soil productivity,

3. Rainfed gogo rancah (semi wet) rice

a. Water problems

b. Soil fertility

problems

4. Deep water rice

a. Water problems

- Efficienty use of rain water in relation to
cropping pattern in the area of short (less
than 6 wet months) and long (more t}}an 6 wet
months) rainy season.

- Scil moisture content {concerning the
beginning of rainy season) in relation to
time of seeding

- Drought damage, specially during late growth
stage in the area of short rainy season or
inconsistant rainfall,

- Fertilizer recommendation for gspecific gogo
rancah culture,

- Increase efficient use of fertilizer in
relation with aerobic and anaerobic goil
condition and stagnant water condition of the
gogo rancah culture.

- Maintaining and increasing soil productivity,

Early planting (in the rainy season) in
relation with high water depth (more than
40 cm) in the late rice growth stage.

- Suitability of rice variety in relation to

water depth.



b. Soil fertility ¢ - Fertilizer requiremént and its efficiency
' problems ! during early rice growth before high water
deptha :

5. 'Tidal swamp rice"

a., Water problems : - Suitability of rice variety in relation to
tidal water fluctuation (30 up to 150 cm,
depend on the distance from the river),

- Early planting for indirect tidal area.
b. Soil fertility ¢ - Organic soil problem of the new reclaimed
problems tidal swamp rice area.
- Fertilization recommendation for indirect

tidal area.

6. TUpland rice culture

a. Water problems : - Increase efficiency of soil moisture
(early rainy season) to planting date in
relation with rice base cropping patter for
the long or short rainy season area,

- Avoiding drought damage (inconsistant
rainfall or short rainy season) in relation
to varietal drought tolerance.

b. Soil fertility : - Soil problems of major upland rice soil of
problems Red Yellow Podzolic Soil deficient in
nutrient elements low pH and physical
characters.,
- Increasing and maintaining soil productivity

in relation to cropping pattern.

III, High priority of Research proposal

a. Lowland rice and rainfed lowland rice

1. Studies to make standard fertilizer recommendation in major
rice producing area, in relation to soil type and agro-climatic
condition.

1.1 Study to increase soil productivity,

1.2 Maximization of rice yield using balance macro {(NPK)

nutrient including micro (S, Zn, Ca) nutrient,

—9 1=



2., Study to increase water use efficiency in relation to the agro-
" climatic condition..

b. Rainfed gogo rancah rice

1. Fertilization studies suitable for gogo rancah rice in relation to
dosage, fertilizer source, time and method of fertilizer 'apﬁlicé.tion
(Regarding aerobic and anaerobic soil condition of the culture).

2. Studies of soil moisture (early rainy season) in relation to time or
date of geeding regarding the secondary following crop. - |

c. Deep water and tidal swamp rice

1. Studies on toxicity problem in organic soil of newly reclaimed area.

2. Fertilizer trial on indirect tidal swamp rice area. |

3. Studies on rice varieties suitable for deep and tidal water and poor
deep water soil condition,

d. TUpland rice

1. Study to increase efficiency of water use in relation to Agro-climatic

condition.

2. Studies on fertilizer requirement of Red Yellow Podzolic Soil of

upland rice area.

IV, Research implementation

1. Experts
a, Soil-plant water relationship on lowland rice 1 expert
Lowland rice soil fertility specialist 1 expert
c. Soil chemist and analytical laboratory specialist 1 expert
d. Soil-plant-water relationship on upland rice 1 expert
e. Upland rice soil fertility specialist 1 expert
Total 5 experts

2, Equipments needed
LIST OF EQUIPMENT FOR ACTIVITY OF AGRONOMY DIVISION OF

CRIA
No. ITEMS QUANTITY
1. Automatic voltage regulator 5 KVA 1 set
2, - do - 3 KVA 3 sets
3. - do - 2 KVA 4 gets
4. Autornatic balance with upper dish 6 kg | 1 set
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No. ITEMS ' o " QUANTITY

5. Dry oven 1 set
6. - do - 1 set
7. Drier for grain 1 set
8. Grain moisture meter 1 set
9. Winnower 2 sets
10. Scil moisture meter 1 set
11. Water leakage meter 1 set
12. EH r;neter portable l set
13, PH meter portable 1 set
14. Chlorophyl meter 1 sef
15, - do - tester
16. Tester of irrigation water 1 get
17. Mill 1 set
18, - do - 1 set
19. Nitrogen digesting apparatus : 3 sets
20. Nitrogen distilling apparatus 3 gets
21. Titrater {Titrimeter) 3 gets
22. Reagent set for diagnose soil and plant nutrient l set
23, Draft chamber l s
24, Rotary evaporator 1 set
25. Atomic absorbtion flame spectro photometer 1 set
26. Spare part of A, A, F, S, P, 1 - 5 pcs
27. Standard solution for A, A, F, 5, P, 1- 2 pcs
28. lon meter 1 set
29. Homogenizer 1l set
30, Centrifuge l set
31. Magmixer 1 set
32. Hot plate 1 set
33. - do - 1 set
34, Water bath l set
35. - do - 1 set
36. Vacuum pump : 1 set
37, - do - 1 set
38. Aspirator 1 set
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No., - ITEMS QUANTITY
39, Apparatus for pipet analysisi 1 set
40. CEC tester 1 set
41. Power sprayer 1 set
42, Center table for lab. 1 set
43. Side table for lab. l'set
44, Reagent closet 1 set
45, Reagent shelf 1 set
46, Drying shelf 1 set
47. Desk for investigation and work 2 sets
48. Mini pump 1 set
49, Closet for apparatus 2 sets
50, - do - 4 gets
51. Base of closet 3 sets
52. Book shelf 2 sets
53. Manuring machine to deep place 1 get
54, Grass cutter 1 set
55. Filter paper 10 sets
56. Weighing can 50 sets
57. Carton 100 pcs
58. Paper tag 7,500 sheets
59, Chees cloth (white) 1 pe
60, - do - (black) 1 pc
61. Envelope L X 2000, M X 3000, S X 3000 1 set
62, Clamp for crucibles 3 sets
63, Stand for funnel 3 gsets
64, Stand for test tubes 5 sets
65, Scissors 10 pcs
66. Cutter for dried plant 1 pc
67. Mercurial thermometer 6 pcs
68. Reagent spoon 9 pecs
69. File for cutting glass tube 10 pcs
70. Hempen string 5 pcs
71. Decathion tubes (part of leaf area meter) 5 pcs
72. Endless film for leaf area meter 5 pcs
73. Ion exchange 4 bags
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paper x 10, Calculation paper x 50, file x 60)
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‘No. ITEMS QUANTITY"
74 . Rubber stopper 381 pes
75. Wash bottle 5 pcs
76. Sample bottle 3 pes
77. Enamel beaker 6 pcs
78. Basket for glass tube 10 pcs
79. Basket for making dry glass utensil 5 pcs
80. Kjeldahl flask (100 ml - 500 ml) 165 pcs
81, Tall beaker (100 ml - 500 ml) 55 pcs
82. Test tube { 10 ml - 100 ml) 350 pcs
83. Measuring pipet ( Iml- 10 ml) 20 pcs
84. Beaker ( 50 ml - 500 ml) 110 pcs
85, Erlenmeyer flask (100 ml - 3000 ml) 161 pcs
86. Measuring flask {100 ml - 1000 mil) 31 pcs
B7. Flask with round bottom 1000 ml 2 pcs
88. Stopcock with pipe in both sides 2 pcs
89. Stopcock with pipe (1 and 2) 2 pcs
90. Wacth glass (Dia, 50 mm - 100 mm)} 15 pcs .
91. Cylindef for soda lime 2 pcs
92. Glass agpirator 3 pcs
93, Y tube | (Dia 7.5 - 12 mm) 15 pcs
94, T tube (Dia 7.5 - 12 mm) 15 pcs
95. Vacuum desiccator 1 set
96. Funnel 1 pe
97. E‘vaporator 1 set
98. Reagent (27 kinds, 1g - 500 g) 180 pcs
99. Chemical (12 kinds) 124 bags

100, Net for preventing birds 2 sheets

101, Tape for preventing birds 200 pcs

102, Plastic board for levee 40 sheets

'103. Plastic board for preventing seepage 20 sheets

104, Small power tool set 1 set

105, Table tap 8 sets

106. Stationary (note-book x 90, section pater x 50, reporting 1 set



" ITEMS

No, QUANTITY
107. Books 11 volumes -
108. Mettler balance (scale 0.0001) 1 set
109. Flame photondeter ' 1 set
110. Double beam spectro photomete'r 1 set

—_— =
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BN 11 .
PROJECT PROPOSAL FOR LEGUME RESEARCH

INTRODUC TION

The project proposal for legume research are mainly stressed on
soybeen, which is important for human food, especially for protein' reso.urces .

The acreage of soybean in Indonesia is about 750,000 hectafes with the
average yield of about 750 kg per hectare.

This low average yield is mainly caused by:
1. Unimprovéd farmer's varieties, which genetically have low yielding capacity.
2. Traditional cultural practices, which are considering minimum input.

3. DPests and diseases problem.
PROJECT DESCRIPTION

A, SOYBEAN BREEDING
1. Objectives: The objectives of breeding are to develop the suitable
varieties which have charactaristics:
a. High yield capacity
b. Harlier maturity ( 80 - 90 days)

¢]

Registance to diseases (leaf rust and viruses)

=)

Resistance to insects
e, Seed quality and longevity
f. Adapted to low soil pH

g. Suitable for inter-cropping

All characters which needed in the breeding program must be identified.

The researches which related to breeding program are:

- Research on ideal plant type based on morphological and physiological
characters,

- Identifying varieties resistant to diseases and insects. The important

pests are: - Beanfly (Agromyza sp.)

- Bean bottle (Phaedonia sp.,Prodenia sp.)

- Bean pod sucker (Btiella sp. Nesura sp., Riptortus sp.)

- Identifying varieties which have longer longevity of seed. The

germination of seed usually drops very fast after three months of

storage.



- In refer to extend soybean area to the low soil pH (pH value 4 - 5)
i.c. Red yellow podzolic soil which cover about 20.9 millions
hectares, varieties which have foiefénc'e to that condit‘ior::.'shou:ld be
selected.

- Shading tolerance of varieties is probably needed for suitable
intercropping with corn, cassava or sorghum.

2. Activities: '

The collection of soybean had a total of 700 entries, Most of these
entries are introduced from AVRDC Taiwan. To maintain these
germplanm collection, the cold storage is very important,

115 Fp and 13 F5 (bulk population) and 288 lines from AVRDC
Taiwan are being observed and selected.

48 lines are being tested in preliminary yield trial and nine lines
in advanced yield trial.

3. Research worker and facilities:

Personnels who work on soybean breeding program are one person
(Ir) and two persons (High School of Agr.), One person is still studying
in U.5.A., (lowa University).

Grant for one expert (Plant breeder) would be hoped for developing
goybean breeding program in Indonesia.

The facilities for soybean breeding are very limited. The most
important equipments should be provided to promote soybean breeding

program are:

- Cold 'storage (25 mz) I set
- Green house (50 mz) 1 set
- Bean thresher : 2 sets
- Bean dryer 1 set
- Oven (automatic) H 3 sets
- Electric balance 2 kg cap. 0.0l g scale : 3 sets
- Leaf area meter : 1 set
- Grain moisture tester : 2 sets
- Plastic pot ¢ 30 cm - 25 cm : 1000
- Plastic jar ¢ 3 cm (transtarant): 2000
- Nylon bag : 15 x 25 cm : 3000
- 25 x40 cm H 3000
- Plastic bag: 10 x 15 cm : 3000
5x10cm : 3000
- Slide projector ! 1 set
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B. Soybea;n Agrdnomy

I-

II.

III,

Iv,

Characteristic of soybean production area

l.

East Java: 4

a. Lowland after rice (fully irrigated and rainfed)
b. Upland _

South Sumatra and South Kalimantan:

Newly open area of Red Yellow Podzolic Soil

Existing problems

i.

Cultural practices, in relation with sequential planting after rice
during dry season in fully irrigated area or rainfed area.
Problems of low respons of fertilizer use in relation with:

a. macronutrient N, P, K, Ca

b. micronutrient S, Ng, No

c. time, dosage and method

Avoiding major disease (rust) by way of date of planting
considering air humidity,

Adaptability of soybean cultural practices in Red Yellow Podselic
Soil of newly open area concerning to low pH, low soil fertility .

and date of planting.

Propose /kind of experiments

l.
2.

Effect of mulsh to soybean production after rice in rainfed area.
Interaction between plant spacing and fertilizer in fully irrigated
area.

Interaction between soil tillage and plant population in rainfed area.
Production potential of Red Yellow Podzolic Soil in relation with
date of planting all the year.

Study of fertilizer use in low pH of Red Yellow Podsolic Soil with
the use of line application,

Development of Rhizobium japonieun in newly open area with or

without inoculation.

Propose experts.

1.
2-

Upland soil fertility specialist: one expert.

Crop production specialist: one expert.



V. Pr0pose equipments 1mplemented to the research program.. It already

combmes with equlpment proposed by- r:ce agronomy program except:

Soybean thresher ¢ 3 sets

Small dryer : 3 sets

Portable pH meter: 2 sets

'Balance 2 kg capasity, 0.0l g scale : 3 sets
Leaf area meter : 1 set

Plastic pot ¢ 30 cm: 200 pots

Grain moisture tester (AC/DC) : 3 sets

w ~ o8 ok Wy

Green house (5 %2 10 rnz)
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%O 12-1

'RESEARCH PROGRAM PROPOSAL ON WEED MANAGEMENT
' FOR FOOD CROPS R
1978 - 1983

Objective:

1.
2,
3.

Existing

To manage the weeds on food crop-cultivation without injury to the crop.
To find weed control-method, practical and economical,
To study the decreasing effect in crop production caused by weed

competition,

Problem: Weed species

1'

Weeds growing among crop plants will compete with the food crops in
uptake of nutrients, water, light and space. Due to this competition
vield of our crop will decrease and it depends on the species of weeds
in what extend they may cause reduction in yield, But also important
is to know in what critical growth period of rice, legumes these weeds
are harmiul for the crop. It ig very important to know the competition
ability of major weed species to lowland, upland rice or legume crops,
With the development of new technology many herbicides are used to
control weeds. But not always controling weeds by application of
herbicides is successfull, since herbicides could be affected by local
climatic condition,

Some herbicides are very effective, but toxic to rice,

So that we have to look to suitable ones that is of benefit for the farmers.
Also method of application and dosage of herbicides used, must be
investigated to make benefit from the efficacy of herbicides.

After application of herbicides there may be still some chemical
components remaining in the soil for some time. Depending on the
kind of herbicides, they will persist for a long or for a short time in
the soil. '

Important is to know the residual effect of the herbicides in the soil,
so that we can predict the effect on the following crop. Certain

herbicides like triazine group may cause injure to the following legume

crops.,
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PROPOSED RESEARCH

A,

Research on competition between weeds and crop plants

1.
zo

To étudy the competition of major weed species on lowland rice.

To study the critical period of competition between weeds and lowland
rice.

To study the competition ability of major weed species on gsoybean and
peanut. |

To study the critical period of competition between weeds and soybean/

peanut.,

Research on herbicide application

1'

2,
3.
4.
5

Screening of new herbicides on rice.

Screening of new herbicides on soybean and peanut.

To study effect of using herbicides continuous by on lowland rice.

To study the effects of using herbicides on direct seeded lowland rice.
To study the prospect of using herbicides for land preparation on

tidal swamp.

Research on residual effect of herbicides

1.

To study the residual effect of herbicides application on rice.

Research on the effect of using herbicides to different soil tillage

L,

2--

To study the effects of herbicides and soil tillage method on upland and
rainfed areas.
To study the effects of herbicides and soil tillage method on soybean

and peanut.
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B, Eciuipment needed

Equipment ' ' Amouﬁf_ '
1. Knapsack sprayer - 5 sets
{Special for herbicides)
2. Measuring cylinders . 5 cc 10 piecés
10 cc 10 "
25 cc 10 "
50 cc 10 "
100 cc 10 "
500 cc 10
1000 cc 10 i
3. Pipets 5 cc 10 "
10 cc 10 "
25 cc 10 H
4. Stop watch 10 "
5, Photo camera 1 set
6. Altitude meter 5 pieces
7. Spectrophoto meter 1 set
8. Moisture tester 3 pieces
9. Transportation Jeep 1
10. Green house {20 x 5 mz) 1 building
11, Weed control laboratory (10 x 5 m2) 1 t
12. Film projector 8 mm /16 mm 1 set
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% 12-2

RESEARCH PROGRAM WEED MANAGEMENT
FOR FOOD CROPS .

SOME RESEARCH HAVE BEEN DONE

IN 1972 /1973 |
Weed -management for rice: » _
1.1 Screening of new herbicides on lowland rice.

1.2 To study the effects of gran\ilar herbicides on lowland rice,

1.3 To study the efficacy of 8 kinds of granular herbicides on lowland rice.

1.4 To study the effects of time application herbicides on several
varieties lowland rice. .
Weed management for legumes:

2.1 To study the effects of using herbicides on soybean and peanut.

IN 1973/1974
Weed management for rice:
1.1 Screening'of new herbicides on lowland rice.

1.2 To study the effects of dosage'and time application herbicides on

lowland rice,

1.3 To study the effects of some kinds of granular herbicides on lowland

rice.

1.4 To study the efficacy of some kinds of granular herbicides on lowland

rice in several location {multilocation test).

1.5 To'study the effects of using herbicides on direct seeded lowland rice.

1.6 To study the effects of using herbicides on upland and rainfed rice.

IN 1974 /1975
Weed management for rice:
1.1. Screening of new hlerbicides on lowland rice.
1.2. To study the effects of using granular herbicides on lowland rice,
1.3, To study the effects of using herbicides on upland and rainfed rice.
Weed management for legume:

2,1 To study the effects of using herbicides on soybean and peanut.
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D. IN 1975/1976
D,l. Weed management for rice:
1.1 Screening of new herbicides on lowland rice.
1.2 To studythe effects of using granular herbicides on lowland rice.
1.3 To study the effects of using herbicides on direct seeded lowland rice.
1.4 To study the effects of using herbicides on upland and‘r.ainfed rice.
D.z2, Weed management for legumes:

2.1 To study the effects of using herbicides on soybean.

E. IN 1976/1977
E.1. Weed managemént for rice:
1,1 Screening of new herbicides on lowland rice.
1.2 To study the effects of MCPA (L) and 2, 4-D-amine (L) on lowland rice.
1.3 To study the effects of using herbicides on direct seeded lowland rice.
1.4 To study the competition ability of major weed species on lowland
rice.
1.5 To study the effects of using herbicides on upland and rainfed rice.
1.6 To study the prospect of using herbicides for land preparation tidal
swamp.
E.2, Weed management for legume:

2.1 To study the effects of weeding system and soil tillage method on peanut.

F., IN 1977/1978
F,1 Weed management for rice:
1.1 S‘creening of new herbicides on rice.
1.2 To study the competition ability of major weed species on lowland rice,
1.3 To study the effects of MCPA (L} and 2, 4-D-amine (L) on lowland
rice (still going on),. |
1.4 To study the effects of using herbicides on direct seeded lowland rice,
1,5 To tudy the effects of using herbicides and soil tillage method on
upland rice (still going on),
1.6 To study the effects of using-herbicides on upland and rainfed rice
(still going on).
1.7 To study the prospect of using herbicides for land preparation on

tidal swamp (still going on).
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F

II.

2. Weéd-rr-l'ané-.g.éme_-.'nt'__fd_r‘ Iegﬁmes:

2.1 To study t'he' effécts of uéi'ng-herbi;:ides and soil tillage method on
soybean. _
2.2 To study the effects of using herbicides and soil tillage method on

peanut (still going on),

SOME RESEARCH WILL BE DONE IN 1978/1979

WEED MANAGEMENT FOR RICE:

1. Screening of new herbicides on rice,

2, To study the com.pe.f..ition ability of major weed specieé on lowland rice,

3. To study the critical period of'competiton between weeds and lowland
rice. -

4, To study the effects using herbicides continuous on lowland rice.

5. To study the effects of using herbicides on direct seeded léwland rice,

6. To-study the effects of using herbicides and soil tillage method on
upland and rainfed areas. |

7. To study the prospect of using herbicides for land preparation on tidal
swamp.

WEED MANAGEMENT FOR LEGUME:

1. To study the competition ability of major weed species on soybean.

2, To study the critical period of competition between weeds and soybean,

3. To study the effects of using herbicides and soil tillage method on

soybean and peanut.
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BH 13
: PROPOSED JICA-CRIA JOINT RESEARCH.
PROGRAM IN CROP PHYSIOLOGY

As is tentatively agreed between JICA and CRIA, the following research program
in crop physiology is considered, '
l. Research in rice production
1.1 Study on physiological disorder

1.2 Study on nutrient requirement using conventional as well as isotope

techniques
2., Research on legume crop, especially' soybéan
2.1 Study on physiological disorder
- 2,2 Study on soil microbiology with emphasis on root nodule
bacteria (Rhizobium sp.).
2.3 Study on seed processing storage
For the good sake of the joint research cooperation and to obtain satisfactory

research results, the research activities should be supported by the following

supporting items.
3, Indonesia regearch staff
. Japanese experts, consultants and technicians,

Laboratory apparatus, equipment, tools and supporting appliances

4
5,
6, Glassware and chemicals

7 Vehicles

8. Rupiah currency for local expences

9. Building construction if possible, financed by JICA

More informations on the above items are given below,

1. Research in rice production
1.1 Study on physiological disorder

Physiological disorder is a limiting factor in rice production, It is
widespread in Indonesia due to nutritional imbalance and poor soil
physical properties and cover a wide range of soil types. Expansion
of agricultural land for food crop production goes towards problem
soils and marginal lands, which needs intensive research to make
the unproductive goil into a productive one. Research findings are

very important to be able to obtain high yield in this problem area to
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2.

meet the food néed of thé. évér increasing" p_opﬁlation.' ‘

1.2: Study on nutrient requirement using conventional as well as isotope
techniques.,
Study on nutrient requirement of crop is very important to obtain -
informations on the nutrient pattern and dynamic in crop to know the
plant need., Isotope technique is a more precise méasure to obtain

informations on the nutrient behaviour in the rice plant.

Research on legume crop, especially soybean

2.1 Study on physiological disorder _ _
Soybean production in Indonesia is extremely low and the national

. average is only 600 to 700 kg per ha. The study on physiclogical

disorder in soybean is one of the important aspects to be studied to
increase soybean production.

2.2 Studies on soil microbiology with emphasis on root nodule bacteria
(Rhizobium sp.)
Soybean seed is high in protein content. Nitrogen nutrition is very
important in soybean production and is closely related with the
symbiotic root nodule bacteria, which are able to fix nitrogen from
the air. So the study of root nodule bacteria, especially Rhizobium
sp. in relation to soybean production is of top interest.

2.3 Study on seed processing storage
The study on seed processing and storage in Indonesia is minimal,
Soybean seeds drop very rapidly in viability during storage. The study
of the biochemical changes due to handling and storage is very useful

to have basic informations on the viability of seeds.

Indonesian researchers
Researchers with strong knowledge and experience are a prerequisite for
good research progress. To increase the research capability of researchers,

the following conditions are necessary.

a. Training of staff personnel in Japan

b. Education in Japan to obtain M. Sc, or PH. D, degree.
c. Attehding sympogia, seminars and conferences in Japan
d, Exchange of researchers
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-Japanese experts, consultants and technicians =

Japanese experts, consultants and technicians should be dispatched from

Japan.

a. Experts in rice nutrition

. Experts in soybean nutrition

c. Expert in analytical chemistry (soil and plant, inorganic as well as
organic)

d. Expert in 15N techniques
e. Expert in soil microbiology, especially root nodule bacteria in scjrbean

Technician to repair and check laboratory instruments

Laboratory apparatus, equipments, tools and supporting appliances.

Major instruments to be provided are:

a, Jasco NIA-1 15N Aﬁalyzer

Yamato auto gtill, model WA-550
c, X-ray diffraction analyzer for determination of clay minerals
d. Balances

dl. Mettler analytical balance, type H33, max. 160 g, sens. 0.1 mg,
dz. Mettler rapid balance, PL 300, cap. 320 g, sens. 0,01 g.
d3. Mettler rapid balance, PL 3000, cap. 3200 g, sens, 0.1 g.

e. Koitotrons

Glassware and chemicals

Should be provided according to the need.

Vehicles

For transport of personnel, soil and plant samples.

Building contruction if possible, financed by JICA
The progress of building construction of Plant Nutrition Subdivision at
Sindangbarang is relatively slow. It was initiated in 1959, and at present in

1977 about 75% is completed. The other 25% is waiting for finance.

Rupiah currency for local expences

JICA additional Rupiah currency for local expences seems to be important

to cover urgent and incident local expences.
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BH 14
NURTEIN ... PLANT PATHOLOGY RESEARCH
'PRESENT AND FUTURE 1977 - 1983

'PLANT PATHOLOGY SUB-DIVISION
CENTRAL RESEARCH INSTITUTE

~ FOR AGRICULTURE
NOVEMBER 25, 1977

The' plant pathology sub-division has 12 staff members, 2 Japanese
scientists and 8 technicians, Our researchers and technicians are organized in
5 groups i.e. plant virology & virus vector relationships, bacteriology group,
mycology/n ematology group, and chemical control /toxicology.

At present, because laboratory space is limited, we have to work in
laboratory foffice space by establishiﬁg small laboratories and one large
laboratory for general activities. In future we plan to establish 5 separate
laboratories in accordance with the following scheme:

Laboratory No. 1 : Cell biology & virology

" 2 Bacteriology

n 3: Mycology

" 4 : Chemical control / Toxicology
"o © 5 : Nematology

Please refer to Appendix I.

In Appendix I we present a 10 years deve'lopment program for our sub-
division. According to this plan,Plant Pathology will become a division by
itself with 20 staff members and 15-20 technicians and around 10 graduate
students. The graduate students belong to Bogor Agriculture University and
other universities who did thesis and disertation research in our laboratory.
Even now our staffs are 'engaged in teaching as well as guiding graduate
students. The research subject areas that are carried out at present are in
accordance to our 5 year research planning. Please refer to Appendix II, In
the past 5 years main efforts of reséarches were directed toward rice pathology,
covering virus diseases, bacterial diseases and fungal diseases. Beginning in
this yea.r-n'.xa.in emphasis of research is gradually directed toward palawija crop
diseases, ' | '

Additional staffs are recruited beginning this year. For example, 2

staff members have been joining, one for Bacteriology and one for Mycology.

Additional staffs will be added according to the plan that has been decided upon
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(Appendix I}, In felation to Indonesia.-Jépan Joint Food Crop Research Program,
the progress of this progfam cile.ar'l.y_iﬁdi.cai:es imprbvement in many aspects.

- For example, 10 years ago there were only 2 pathologists in this Sub-Divigion.
Facilities for research are practically now existing. No green house was
available for pathology aé weli as entomology research,

At present we have established facilities and 14 staff researchers. The
quality of research which was carried out is generally similar to international
standard. Publication has been accepted by the international journal,
Phytopatholt:;gy. All these results have been made possible through the
implementation of the Joint Program and the dedication of Japanese scientists-
engaged in this program,

The following list is scientists who have been so far engaged in this

program:
List of Japanese pathologists engaged in development of
CRIA Plant Pathology Sub-Division |

Name Speciality Term of office
Iwata, Y. Team leader 1971.2 - 197..,.,
Nishizawa, T, Plant Pathology 1971.2 - 1973.3
Satomi, H. Plant Virology 1971.5 - 1973.5
Kajiwara, T. Plant Pathology 1973.3 - 1975.4
Yamamoto, T. Plant Pathology 1972 .4 - 1975 .4
Iwaki, M, Plant Virology 1973.4 - 1975.4
Tominaga, T. Plant Pathology 1974.2 - 1974.5
Kobayashi, T, Plant Pathology 1975.4 - 197,...
Horino, O, Plant Pathology 1975.4 - 1975,8
Hibino, H. Plant Virology 1975.8 - 197....

In future we feel strongly that further assistance is still needed with
special emphasis on research on secondary crops. The R.I. Government is
moving toward new policy in regional developments. Area ocutside Java has to
be developed and people from Java and B4li {the most crowded islands) will move
to other less populated islands. New lands will be opened. Secondary crops

will be dominant in those areas because in general these areas are rainfed and
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therefore are only suitable for seécondary crops. The main problems of secondary
crop production are good seed and pests and diseases. In appendix"II, we could
see that the main problems with legume crops (soybean, peanut, mungbean etc.)
are viral and fungal diseases. _

Anticipating that BIMAS eventually includes also secondary crops, and
knowing that breeding for resistance to diseases in the secondary crops will
take time, we feel that the disease control on secondary crops will be dependent
very much on fungicides. It is true that at present fungicidal spray on secondary
crops is uneconomical, but when prices of these commodity are getting better,
then farmers will be able to spend some money for disease control.

Nematodés also potentially will become a problem on upland conditions.
Therefore in the next 5 years program, we would need to establish a nematology
laboratory.

From the above view point we would like to emphasize the following need

for Japanese experts and its qualifications.

Expertise Type of contract Crop Main activity
1 (one) Virologist long term legumes Virus identification
& control measures
1 {one) Mycologist n B Fungal identification
& control measures
1 {one} Nematologist short term up land Identification,
(up to 1 year) crop establishment of
(mostly nematology
palawija) laboratory
1 {one) Plant short term palawija Chemical control of
pathologist digeages

When we.establish the 5 laboratories according to the 10 years develop-
ment plan, the total staff member from the Indonesian side would be 20 scientists
and around 20 technicians. Hopefully about 70-80% of those holding Drs, degree.

In order to reach stage we requested as in the past that some of our
junior staffs should be able to take Drs. degree in Japanese universities,

We feel strongly that every effort from the Japanese Government should be done

in order to make these suggestion into a reality.
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Ingtrument:

1, Steel cabinet with glass door

Types Lo - Number

170 x 70 x 35 -3
2, Steel cabinet 170 x 70 x 35 . L 3
3, Catalog cabinet 1
4, Filling cabinet 2
5. Self drying 2
6. Prying oven Yamateo, Ds 61, 110V, 1
7. Refrigerator 2
8. Arrangement for costenbrink Model III 1
clutrrator with flow meter
9. Arrangement for costenbrink Model II : 1
cultrator with flow meter
10, Flotation apparatus modified Meodel I 1
Fenwick apparatus
11. Typewriter 1
12, Stereoscopic microscope with a Olympus Model 2
range of manifications (10 to 100 x) (binocular)
and with transmitted light for
illumination
13. System microscope for anatomy Olympus model BH. 1
with camera lucida SWTR (trinocular)
14, Photomicrographic camera system Olympus model 1
: P.M,-10.35A
15, A laboratory balance 1
16. A blender or homogenizer for 2
macerating plant parts
17. Hand injector for applying soil 2
nematicide
18, Scil sieves with opening pore aperture (n) 10
- 50 mikron or 0.05 mm 10
- 35 " 0.035 mm 10
- 18 " 0.018 mm 10

19. Stop watch
20. Handling needles

1000 mikron or 1,000 mm 20

with clamping ring.

2
+ a paill tooth pick 10
- a bambo splinter 10
- an eyebrow hair stuck 10
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21.
22.
23.
24.

25,

26.

27,

28,
29.

30.
31,

32.

33.

34,

35.

36.

Dissecting needles
Scalpel
Ferceps or pincette

Class-funnels of the Baermann
method with rubber tubing clip
and otatips R

Glass funnels

Bank of sieves for extracting
nematodes from soil suspensions

Dishes for counting nematodes in
suspension

Staining block

Syracuse watch glass

Watch glass
Plain glass slide or object glass

Coverslip-slide or cover glass

all size
all gize
all size

15 em, dia

5 ¢m, dia

10 ¢cm, dia

- De Grise counting dish.

- Doncanter counting dish
with vertical sides.

- Peter's 1 ml celworm
counting slide

round size

gsquare size

50 plates
round size 100 plate

square size, 100 plate

Aluminium with carrboard ends for

permanent mount of nematodes

Beakers glass

Erlenmeyer.glass

Mees cylinder

100 ml
200 ml
750 ml
1000 ml
20 ml
50 ml
200 ml
1000 ml
200 mil
300 mi
500 ml
1000 ml
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37.
38.

39.
40,
41,

42,
43,
44 ,
45,

46,
47,
48,

Pippete

Injection syringe

Glagsg stick or glass bar
Wool glass

Glass decicator or exicator

Hand tally counter
Multi hand tally counter
Plastic spray bottle

A spray nozzle of Seinborst's
mistifier extraction technique

Petridish
Curve meter

Thermometer
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£k 14-2
PROBLEM AREA RESEARCH SUBJECTS PERTINENT TO PLANT
DISEASE PROBLEM ON FOOD CROP IN INDONESIA

1975 - 1980

CENTRAL RESEARCH INSTITUTE
FOR AGRICULTURE

PLANT PATHOLOGY
SUBDIVISION, DEC, 1975

RICE DISEASES

1. Rice tungro virus (penyakit habang) : purification and serology ;
studies of strain ; identify.source of resistance
Researcher : D,M. Tantera, Hibino, Roechan, Warsidi

2, Grassy stunt virus (penyakit kerdil rumput) : partial purification and
‘modes of its inheritance ; identify source of fesistance
Researcher : D.M, Tantera, Hibino, Roechan, Muchsin

3. Bacterial leaf blight (penyakit kresek) : strain studies ; identify
source of resistance to various strains
Researcher : Hartini R. Hifni, Edi Sutarwo

4, Bacterial leaf streak : strain studies ; identify source of resistance
and modes of inheritance
Researcher : N,H., Achmad, Suparman

5, Sheath blight (Rhizoctonia solani) and steam rot (Lepthosphaera

salvinii)'; Ecology of pai:hogen i control measures ; yield loss ;
identify source of resistance
Researcher : Kosim Kardin, Suparman

6. Rice blast fungus (Pyricularia oryzae) : races of the fungus ; chemical

control ; identify source of resistance
Researcher : Mukelar A., Kobayashi, Otjim Sumantri
7. Rice panicle blight complex : identify fungus primarily responsible ;
identify inducing factors in the field
Researcher : Kosim Kardin, D, M, Tantera
SECONDARY CROPS
CORN

1. Downy mildew of maize (Sclerospora maydis) identify source of

resistance; chemical control ; search for cospore & alternate hosts ;
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- .epidemiology

Researcher : Sudjadi, Yusuf

Z. Corn stalk rot (Erwinia spl.) ; identification causal organism,

Researcher : Nunung H. Achmad
SOYBEAN
3. Soybean rust (Phakopsora pachyrrhyzi) identify source of resistance;
" mode of inheritance studies ; chemical control

Researcher : Sudjadi, Yusuf

4. Soybean virus diseases. Identify new diseases ; identify source
of inheritance & mode of inheritance ; control measures
Researcher : Roechan, Trijoko, Hibino

PEANUT

5. Wilt disease (Pseudomonas solanacearum) identify source of
resistance ; disease epidemics
Researcher : Hartini

6. Peanut viruses : identification of ﬁew diseases and its source of
resgigtance ; control measures
Regearcher : Roechan

7. Peanut rust (FPuccinia arachidis) source of resistance ; control
measgures
Researcher : Mukalar Amir

8. Peanut Cercospora (Cercospora personata, Cercospora

arachidicola) Source of resistance ; control measures

Researcher : Mukelar Amir, Otjim Sumantri

MUNG BEAN

9.

10.

Virus diseases : identify new Cowpea and diseases ; identify source
of resistance ; other beans control measures

Researcher : Roechan

Mungbean scab (Elsinoe sp.) identify source of resistance; control
measures

Researcher : Mukalar Amir, Otjim Sumantri

TUBER CROPS

11l

Sweet potato scab (Elsinoe batatas) identify source of resistance;

chemical control

Researcher : Sudjadi
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#H 1S5
- PROPOSED JICA-CRIA JOINT RESEARCH PROGRAM
IN ENTOMOLOGY

I. TOXICOLOGY

Pesticide is considered as one of the important component in the
Integrated Pest Management System. .

The use of pesticide on food 6rops in Indonesia is increasing. Some
basic information on the aspect of pesticide is still lacking. Extensive
research and study are needed to fill in and answer in the missing data and
information, These cover subjects are as follows:

1. Developing standard method to determine the effectiveness of pesticide.
2, Study or research on

a. the time of developing resistance to pesticide.

b. the side effect of pesticide to the predators and parasites, and

c. the persistancy of pesticide in the plant, on the plant surface and

in the soil {(now being used systemic insecticides, either as

foliar spray, incorporated in the soil or basal dressing application),

II, BIOLOGY
Study on the role of predators and parasites as biological control

agents.

III. RAT
Rat is still considered as one of the most important pest on food crops.
Researchfactivities required:
a. biology (behaviour)

b. population dynamiés

JAPANESE EXPERTS REQUIRED IN ENTOMOLOGY

Expertise Type of contract Crop
1. Toxicologist (one) long term rice {soybean)
2. Entomologist (one) long term rice or soybean
3. Rodentologist (one) long term rice

in the field of ecology

4. Taxonomist (two) short term legume crops & rice
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LIST OF EQUIPMENTS FOR ENTOMOLOGICAL ACTIVITIES

1977

Item

Quantity

Greenhouses

Cages (screen)

Chemicals for toxicology
Refrigerator

Deep freezer

Collection boxes

Collection cabinet

Steel book selves

Card boxes
Thermohygrographs
Microscope

Thin layer chromatic chamber
Microlayer

Microsyringer

Knapsack sprayer

Automatic power sprayer

Hand granular applicators
Scanning microscope
Electronic temperature controller
Low temperature incubator
Insect suction machine

Jeep (stationwagon)
Entomological journals & books
Light trap

Generator (electric)

Camera

Screen (metal and cloth)
Thermograph-mercury actuated
Balance (micro & macro)

Thermocouple
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Item _ B Quantity

Insect pins (all size)

Overhead projector 7

Electric stabilizer 20 kw - o | 5
Automatic mimeograph

Photocopy machine

Reverstir

Filter paper

Glass ware

Technical grade of insecticides
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LIST OF CURRENT STUDYING THEMES IN ENTOMOLOGY_

1977
Study on Since Researcher ‘Asgistant Res,

RICE
Resistant varieties to brown plant- 1972 Dr. Oka 3

hopper (and some other hoppers) Ir. Suartini 3
Resistant varieties to rice gall midge 1974 Ir, Arifin 3
Resistant varieties to rice borer 1974 Ir. Sujitne 4
Resgistant varieties to seedling fly 1976 Dr., Oka
Bio-ecology
Biotipes of the brown planthopper 1976 Dr. Oka
Monitoring system for yellow borer 1972 Dr. Soehardjan 2
Population dynamics of gallmidge 1974 Ir, Edi S, 3
Relation between infestation and Yield:

- yellow borer 1974 Ir, Sujitno
- gall midge 1974 Ir. Edi S.

Mass rearing of gallmidge 1974 Ir, Arifin
Pest management (brown plant hopper)}l976 Dandi & Dr. Oka 2
Brown Plant hopper resistant to 1977 %) Ir. Djatnika & Orita

insecticides
Taxonomy & display 1976 %) Ir. S. Siwi & Hattori 2
Insecticides
Side effect 1977 #*) Ir. Djatnika & Orita
Method of testing 1977 Panudju 6
Rootzone application 1976 Panudju
Rat
Estimation ofpopulation 1976 Ir. Rochman 2
Rodenticides 1974 Ir., Toto D,
SECONDARY CROPS
Population dynamics of soybean pests 1975 Ir. Wedanimbi 4

Relation between infestation and 1975 Ir. Wedanimbi
vield of soybean

Biological studies on corn pests 1977 Ir. Sutrisno
Storage insect pests 1976 Ir. Djatnika
Sort insects and their control 1976 Dandi Sukarno
Time of insecticide application on 1976 Ir. Harnoto

soybean pests

*) with Japanese expert
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B K 16 '
CENTRAL RESEARCH INSTITUTE FOR

AGRICULTURE {CRIA) REPRESENTATION
IN EAST-JAVA.

- ILLUSTRATION IN BRIEF

The Central Research Institute for Agriculture in East-Java is

represented by one coordination called Central Research Institute for Agriculture

Representation It supervises six Experimental Farms or Sub Stations, those

are:

1. Exp., Farm ”NGALE"

2, Exp. Farm 'MOJOSARI"

3. Exp. Farm "KENDALPAYAK"
4, Exp. Farm "JAMBEGEDE"

5. Exp. Farm "MUNENG"Y

6. Exp. Farm "GENTENG"

Job discriptions of CRIA Representation:

to coordinate and to take care the experiments conducted in the Experimental
Farms and outside
to collect informations from the farmers concerning problems on agriculture.

Job discriptions of Experimental Farms:

to conduct experiments which are already designed in Bogor.
to multiply the recommended seed. .
to convince the farmers to the new technologies resulted by the Research
Station,
Experimeﬁtal Farm's situation

"NGALE" Exp, Farm,

Location : Regency of Ngawi
Altitude : 55 m
Area : 40 Ha. Emplacement : 1 Ha.

Arable land : 39 Ha.
Wetseason : rice plant all area
Dryseason : rice plant - 15 Ha,.

upland crop - 25 Ha.
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Average annual

rainfall ¢ 1290 mm
Soil type E Gz;_umosol {heavy-black) N
Manpower : 107 persons (47 - 60)
Education 't Agricultural High School : 6p.
| High School :6
Secondary School 9
' Elementary School : 86 M
Total 2 107p.
Soil productivity : 4-9 ton/Ha (harvest dry grain)
Soybean : 0.8ton/Ha |
Pest and disease : Stemborers/mentek (virus)
"WMIQJOSARI" Exp. Farm
Location ¢ Regency of Mojokerto
Altitude : 28m |
Area : 30 Ha Emplacement t 1.5 Ha.
Arable land 1 28.5 Ha.
Wet season : rice plant all area
Dry season : rice plant - 5 Ha.

upland crop - 23 Ha,

Average annual

Rainfall : 1179 mm

Soil type : Regosol (Yellowish brown + litosol)

Manpower : 97 p (37 - 60)

Education : Fac, of Agriculture /Econ : 2 p.
Agric. High School : 6N
High School : 50
Technical High School : 2"
Economical High School : 3"
Secondary School I
Elementary School : 75"

Total : 97 p.

So0il productivity :  Paddy : 35 - 7 ton/Ha (harvest dry)
Soybean : 0.6 VA
Mung-bean 0.6 LRV AL
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Pest /disease

NKENDALPAYAK'" Exp.

Peanut : 1.2 ton /Ha (harvest dry)

Maize -~ -t 2z o /n
Cassava ¢ 10-15 1 /1
Sweet ) o

Potato : 20 _ "nofn
'Sorghum : 1,5-21 /n

Gandjur (_Pa.éhydiblos is oryzae)

Sclerospora maydes

Root 'eat‘ihg larva of soybean and peanut (grub)
Fungus diseases to Sorgum

Farm

Location
Altitude

Area

Average annual rainfall :

Soil type
Manpower

Education

Soil productivity

Pest/disease

Regency of Malang

450 m

27.5 Ha. Emplacement : 2 Ha.
Lowland : 22 Ha,
Upland : 3.5Ha,

1860 mm
Grumosol (light)

46 p. (22-24)
Agric. High. School : 4 p.
Technical School /H. School : 2
Economical High School T
High School : 2"
Elementary School : 351

Total 1 46 p.
Paddy : 3-7 ton/Ha, (harvest dry grain).

Rice blast, kresek, rat, bird, stemborer

"JAMBEGEDE" Exp., Farm

Location
Altitude

Area

Regency of Malang

335 m

10 Ha. . Emplacement : 0.5 Ha,
Lowland :6 Ha.
Upland : 3.5 Ha,
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Average annual

rainfall :
Seoil type :
Manpower

Education :

Soil productivity

Pest/disease

'"MUNENG" Exp. Farm

Location
Altitude ' :

Area

Average annual
Rainfall

Soil type
Manpower

Education

Soil productivity .

10_00 mim

Regosol + Latogol

25 p. (6-19)

Agric. High School : 3 p.
Economical High School : 11V

High School s 10

Secondary School : 1"
Elementary School : 19 p.

Paddy (dried) : 3 - 6ton/ha
Peanut : 0.8-1.5ton/ha
Soy bean :0.6-0.8 " /"
Maize _ :3-4 ton/ha
Mung-bean : 0.6 - 0.8 ton/ha

Rat, bird and Phaedonia inclusa (Soybean leaf eater).

Regency of Probolinggo

10m

30.5 Ha. Emplacement : 2 Ha.
Lowland : 15 Ha.
Upland : 13.5 Ha.

875 mm

Andosol

110 p. (49 - 61)

Faculty' of Agriculture 1 p.

Agric. High School g

High School J

Technical High School 1

Secondary School 3n

Elementary School 1 95 1

Paddy (dry) : 2,5-5 ton/Ha,

Soybean : 0.4-0.8" /"M

Peanut : 0.4-0,9" /M0

Maize : 1, -2, " /tn
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Pest /disease i

YGENTENG'" Exp. Farm

Cassava '+ 10 - 15 ton/Ha.
Sweet—.pr..\tato 512 "/n
Mungbeaa 0.2 - 0.6 ton/Ha.
Grub |

Phaedonia inclusa

Corn stemborer

Sclerospora maydes

Location
Altitude

Area

Average annual
Rainfall

Soil type
Manpower

Education

Soil productivity

Pest disease

Regency of Banyuwangi
168 m
30 Ha, 2.2 Ha.

: 27.8 Ha.

Emplacement
Arable land

1645 mm

Latosol & Regosol

79 p (15 - 64)

Agric. High School

Techn. High School :

6 p.

1 11

1 tt

9 [B]
Technical School T -

s 62 1

: 4 - 8ton/lla,
+ 3 -4 0 / "

: 0.5~ 1 ton/Ila,
+ 1 -2, 1 /n
: 20 1" /n

Economical High School
Secondary School

Elementary School
Paddy

Maize

Soybean

Peanut

Root crop

Bact, leaf blight
Bact, leaf streek

Piricularia Oryzae

Rat and Bird.
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FOREWORD.

This book is the result of the Workshop held by the Agricultural Research
Center in Bogor, on January 5 - 9, 1976. In the Workshop, the work paper
Identification of Problems was presented by Dr. B.H. Siwi, Dr..R. Subijanto :
Sujadi and Dr. D.M. Tantera and discussed by Prof. Dr. Ir G. Satari, Ir Soenardi,
Ir M. Soehardjan, Dr Rusli Hakim, Ir M. Ismunadji, Ir Darwis and the Workshop
Participants; Research Strategy was presented by Dr. Ir I.N. Oka, Dr. B.H. Siwi,
Dr. R, Subijanto Sujadi, Ir. M. Scehardjan, Ir. 5. Paransih Isbagijo, Dr. Hidajat
Nataatmadja and Ir. Sutjipto Partchardjono, which was discussed by Dr. Ir A.T.
Birowo, Dr. Ir Rukasah, Dr. Ir ¢. Koswara, Ir Soeharsono, Dr. D.M., Tantera,

Dr. 2. Harahap and the Workshop participants; Development of Organization was
presented by Sadikin Somaatmadja M.Sc., and discussed by Dr. Ir I.N. COka,

H. Noorsamsi, Dr Hidajat Nataatmadja, Ir S. Paransih Isbagijo, Dr I. Manwan,

Ir Soemardl and the Workshop participants. The list of the Workshop participants
is enclosed. This book would not be complete without the assistance of the experts
outside the Center, Ffor which we extend our thanks.

To compile the suggestions, corrections and comments of the participants, a
team consisting of: Prof, Dr. Ir A.M, Satari, Dr. Rusli Hakim, Dr. Ir I.N. Oka,
Dr. B.H. Siwi, Dr. D.M, Tantera, Sadikin Somaatmadja M.Sc., Dr Hidajat Nataatmadja,
Dr. R. Soebijanto Sujadi, Ir Soeharsono, Ir M. Ismunadji, Ir M. Soehardjan and
Ir. Soetjipto Partohardjono, was organized., Finally, the Editorial Staff did a
re-compilation with the necessary consultations with the compilers.

Editorial Staff.
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In such framework of strategy, of course the cholce should be made in accordance
with the priority of research, what is to be done and how. ' This is intended for
yearly or 3 =~ 5 yearly activities. This shauld also be reconsidered, because among
the act.vities there are those which constitute the links for further goals.. '
Although many experiments/researches have been carricd out, we (LP3) have not yet '
been able to answer, for instance: What are the fertilizing recommendations for
yellow podsolic soil with class III drainage and dusty clayey texture for soybeans
and rice. There may already be quite a lot of data about fertilizing but very probab-
ly they are not systematic, organized and specific.  Also when there is a question
of what will the serious result be of continuous use of N and P fertilizers for rice?
When will other elements such as X, Mg and § start to play a role? What is the role
of the micro elements? All this should be reconsidered because in the. near future
‘extension of area will be a "condition sine qua non" to enable Indonesia to meeg the
demand for food within the next 10 - 20 years. Are the Central Institute of Agri-
cultural Research breeders already equipped with the varieties which can stand large
scale use of mechanical equipment? We should not forget the small Ffarmers and indeed
this should be our principal concern, but we also should not put aside the possibili-
ty for technologically more advanced farming efforts. Because without advanced
technology, among others use of mechanical tools, it is difficult to realize a
stable agriculture to support industry within the next 20 years. There are still
many questions which the Research Institute is not yet able to answer firmly technical-
1y, let alone socially and economically.

The structure of organization is the accomodation for above activities. The
effectivity and efficiency of the institute depend very much on the structure of
organization of the institute concerned.

Up to the present there have been discussions or also in writing about the
possibility of future role of the Bogor Central Institute of Agricul tural Research
and its Branches/Representatives. There are for instance already masterplans for
Sukamandi, Maros, Mojosari and West Sumatra. Furthermore it is hoped that at a
certain time Bogor will become a research center specializing in basic problems
while the Branches in applied problems. The Branches are the result of the realiza-
tion of the necessity to regionalize research activities. What is now not yet clear
is the division of the "regions" and which branches are going to handle the regions
concerned. Although there iIs already a Masterplan, the stages of execution based on
the "constraints" of the budget are not yet clear either. The case S the same with
the development of the staff, research as well as administration. And the division
of respective institutes into sections, sub sections etc. It is hoped that when
we have reached a rational agreement about this, the results of the changes would
be consequently carried out.

Esteemed participants, this is our directing speech of this Workshop. We hope
that the Workshop will be successful., Once more we extend our thanks to the partici-
pants and finally we express. our appreciation to the members of the "bDirecting Com-
mittee” as well as the "Organizing Committee" and the staff and personnel of the
Central Institute of Agricultural Research who have made this Workshop possible.

Thank you.
Bogor, Januvary 5, 1976.
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OPENING SPEECH *~
OF THE DIRECTOR OF THE CENTRAL INSTITUTE OF AGRICULIURAL RESEARCH.

Messrs, Head of tbe Agr.lc:ultural Research and Development Body, . Umvers.itg experts,
Bappenas and the Department of Agnculture, and other. partic.lpants. .

Fxrst of aJ.J., we thank God Alnp.ghty that today we are gathered here to apen
and then hold the Wo:kshop of. the Central Institute of Agricultural Researdl.
We also would like to extend our thanks and appreciation to all part.l.cipants
who have made an effort to attend and participate in the Workshop which is going
to last for 3 days.

. It ig true. that per.r.od.lcally, the Central Institut:e of Agmcu.ltural Research
holds WOrkshops, but this workshop is different than the ones before. In previous
workshops we usually discussed the activities of the central Institute of Agricul-
tural Research, particularly, as regards the results of researches. At the same
time routine administrative matters for settling any problems, if any, were also
discussed. The present one is intended for the discussion of more fundamental
matters the result of which will be utilized to improve the effectivity of the
Institute in carrying Qut its tasks as a research institution within the Department
of Agriculture. As what we are going to discuss are fundamental matters, we have
invited experts from Pajajaran University (UNPAD): Prof. Dr Ir Gunawan Satari
from ITB: Dr. R. E. Soeriaatmadja, from IPB: Dr Ir Oetit Koswara, from the Direct-
orate of Food Crops Protaection: Ir Soenardi; also the decision and policy makers,
Ir. Sadikin Sumintawikarta and Dr Ir A. T. Birowo from the Department of Agricul-
ture, Dr-Ir Rukasah from Bappenas, to attend this meeting., We would like to ask
these experts for their thoughts and suggestions so that this will improve the
efforts of the Central Institute of Agricultural Research to increase its effectivity.

Three principal subjects to be discugsed are:
1. ZIdentification of problem.

2. Research Strategy.

3. Dévelopmsnt of organization.

The research strategy is the Fframework and research policy which should be
organized by the Central Institute of Agricultural Research (LP3) in the course of
achieving the'aims and goals effectively and efficiently. In this case the input
will of course be materials and policies outlined in the Principles of National
Policy (GBHN), Minister of Research, Minister of Agriculture and the Department
of Agriculture's Research and Development Body and other sources. The Research
Institute should be able to form the base for the thoughts, direction and goal
to be achieved to realize the policy outlined above. In other words, the strategy
is a long term policy say for the next 10 ~ 15 years. We Ffeel it necessary to
consider the strategy in connection with important matters to note such as:
Limited mineral energy resources, optimal use of natural resources, the form of
farming efforts in the next 20 years which should be stable and could support an
industrial economy, technological ,packets to be adjusted to a unit of agroclimate.
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Chapter I
PREFACE
E.éting‘enough, in amount as well as quality, is absol_utely_ necessary to .
guarantee the intake of carbchydrate, fat, protein, minerals and vitamins for man
te be healthy. To meet this need man depends fully on three_ elements of production,
i.e. natural resources which can be renewed {land and water) ,non~renewable natural

resources i.e. energy (in the form of fertilizer, pesticide, machinery) and the
farmers themselves, ' : '

Man processes these resources in his own way depending on his social structure,
history and ability. One group is successful so that they are almost never shadowed
by famine, but another which is not yet successful has to fight against starvation.
Other countries experience shows that soil and water are not the most important
factors; it is the management and quality of the sources of energy and the skill
of the farmers which are more determinant for .the success of agricultural production.
The producing climate is also very important.

In Indonesia, it is estimated that in 1968 the avarage per capita consumption
was about 2000 calories and protein 50 grams, while for healthy living, minimally
about 2100 calories and 60 grams protein per capita are needed.

Researches on all asrects of food crops farming are carried out by the Central
Institute of Agricultural Research (LP3} as one of the lements of agricultural
development, With the founding of the Central Institute of Agricultural Research
as the result of the merging of 6 research institutions in 1966, it is hoped that
food crops agricultural research will be more efficient and speedier to meet the
increasing demand for food. )

We can say that since the formation of the Institute, the results of the research-
e@s have not been little. Research activities are still limited to technigues of culti-
vation,. among others carrying out crossing researches, evaluation of first cohesions,
dosage and time for fertilizing, distance of blanting, and the efficiency of various
insecticides against important crop pests. The emphasis of the researches is on
achieving high production expected to be obtained from crossings, fertilizing and
protection by pesticide. Inter-disciplinary cooperation in the form of "teams" is
still lacking. The Institute suggestions about fertilizing and crop protection by
‘pesticide have been used in the efforts to increase foodstuff. The finding of Pelita
I/1 and Pelita I/2 rice variety and the Orba soybean variety again have proven the
success of the Institute's past researches.

The principal guide for the policy of agricultural research has been outlined
in Repelita I as well as Repelita II. Repelita I chapter IV (page 45} is the gquide
for determinir;g the aim and task of LP3. fThe agricul tural research policy i1s
directed towards activities which cover the following: )

- improving the farmers economic abili ky.

~ increasing agricultural productivity,

- improving the gquality of production.

-~ safeguarding the production.

- improving the efficiency of management.
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- improving marketing efficiency, including extending the use of agricultural
production. : oL e . T : e

~ social research which suppoi'ts marketing, including extending the. use of
agricul tural production. : . Co :

= research of environment and natural resources in agricultural sector,
among others studying the possibility of making use of the land where
'alang-alang' can become a productive area. : S
It has also been outlined, that in order to accelerate the achievement of the
results of the researches, priority is put on regions and improved two way communica-
tion between research institutions and agricultural extension, training and education.

The outlining of agricultural research policy in Repelita was again reaffirmed
in the opening speech of the Minister of Agriculture in the Workshop of the Research
and Development Body in October 1975. It is hoped that the successful agricul tural
production of Repelita I will be maintained, increased and extended in future.
Research programs should be development oriented, so that they will be able to
support development and assist in breparing the data and information needed for the
planning and development of pbrojects. Research priorities should also be determined,
based on the availability of manpower and physical facilities. Cooperation and
inter-disciplinary, sectoral and even inter-sectoral planning approaches are urgently
expected so that the researches could be that closer to their goal. The Minister
also requested increased researches of social economic aspects and when possible
determining production policy which is market oriented. Besides, the Minister also
emphasized that upgrading of each research worker is a must; because the grouping
into research assistants, research aides and research experts is largely determined
by the ability and achievement of each research worker.

The Head of the Research and Development Body of the Department of Agricul ture
Stated that the research policy outlined in the Principles of National Policy (GBHN)
and the aim of agricultural development defined in Repelita II constitute the guide
and directive for the determination of the priority of research projects. Research
ability should be improved in order to accelerate and complete the agricul tural
development. Mention was also made for the necessity to intensify the upgrading
of research workers in order to improve their skill, thus making more effective
use of the budget. Better research climate should be created and to guarantee
bProductivity it is suggested that research projects, funds and facilities should
at first be allocated to competent researches. Cooperation with offices outside
the Research Institute is absolutely necessary. :

The Head of the Food Crops and Soil Research Center stated that land and water
reserve will increasingly become a problem in future because of the growth of popula-
tion. For this reason use cf the resources should be based on their everlasting
nature, in the interest of the present and future. Planning of research activities
should really support development; researches which are patterned on discipline,
to be more effective. The results already achieved are encouraging, still the
quality should be improved. For this reason, priority, coordinatig; and organization
of researches should not be neglected. :
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In. the development plans I and II for the agricultural sector, priority is made
for increasing faod production. By use.or new technology, we have succeeded in
increasing rice production, in particular, from 10,4 million tons in 1969 to 15,4
tons in 1974, Thus rice consumption per capita per year has been increased from
80 kgs to 120 kgs. But growth of population which is estimated to be around 2,4%
per year forces us to continue to increase the supply of food in large amounts.

Up to the end of Pelita II in 1978, rice production is projected at around 18 million
tons. During the next Pelita periods the race between the increase of population
and food production might still continue; because in year 2000, even with family
planning (with, the assumption that fertility will decrease with 25%), the total of
population will still reach around 250 millions. Thus rice production should be
increased to about 30 million tons; this is only to maintain present pattern of
consumption. . -

Production of other food stuffs for calory i.e. corn, sorghum and tubers should
also be increased through intensification. The case is the same with protein
containing foodstuffs such as soybeans, peanuts and greenpeas. In Repelita II
production of corn is estimated to increase from 2,6 million tons to 4,1 million
tons/year, sorghum from 55 thousand tons to 240 thousand tons/year, cassava from
9,9 miliion tons to 12,7 million tons/year. Soybeans production is estimated to
increase from 495 thousand tons to 670 thousand tons/year, peanuts from 275 thousand
tons to 355 thousand tons/year and green peas from 65 thousand tons to 90 thousand
tons/year.

With the increased demand for food and the emergence of various important
pbroblems in the field of agriculture such as critical lands which have already’ .
exceeded 20 million ha, pollution of environment, world energy crisis, epidemy of
various crop pests/diseases, unequal distribution of farmers income, it is felt
necessary to increase research activities,

For thils reason the scope of the Research Institute task is not only limited
to the aspects of the technics of cultivation but also covers the social economic
aspects. The social economic aspect is one of the guide in producing agricul tural
technology packets suitable for various physical conditions and levels of the farmers
included in this axr two aims i.e. "production oriented" and "market oriented".

In our efforts to modernize agriculture it is quite correct if we make use and
learn from advanced countries. Because agricultural technology is "ecology specific”
in nature, meaning, what is good for one place does not necessarily mean it is good for
another. In this connection, we should maintain and develop cooperation with advanced
countries., international institutions (among others IRRI, Cimmyt) and foreign and
domestic Universities.

Returning to the three elements of production mentioned above, farmland for rice
alone in 1975, 1s estimated to have extended to about 8,5 million ha, based on the
frequency of planting. Use of agricultural technology in BIMAS and INMAS covering
around 4 million ha during the 1974 and 1974/1975 planting season only produced
about 2,5 tons/ha rice. By regulating, choice and use of better sources. through
modern technology, improving the skill and ability of the farmers and creating
encouraging climate for producing, food production per ha could still be increased.
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Besides, extension of ricefield lands outside Java, increased production of dry
land, rain depending ricefields, and application of modern technology for deep
and tidal ricefields, contribute to increased food production.

Use of better agricultural technology will only be possible if the researches
are of high quality, well directed and coordinated. Beside this, agricultural
researches which are adjusted to the environment and are well calculated for
harmony will guarantee Iong term high level of production.

Furthermore, the results of the researches should be able to provide alterna-
tives for solving or approaching the problems which might emerge as the result of
the application of the new technology and should also be able, within certain limits,
to forecast any problems which might have to be faced. :

As has been mentioned above regarding the policy outlined in Repelita and follow-
aed by the confirmation from Heads of Departments, the policy of food crops research
is quite clear. At the operational level, the Institute still requires more detailed
research strategy in planning research programs,in order to be more efficient and
continue in the effort to reach the target. JIncluded in this are the methods of
presenting the results of the researches, organization of the Institute, plan for
the need for research workers, facilities and finance. Besides the strategy is
also expacted to be able to provide alternatives for the solving of problems which
emerge as the result of the process of modernization of our agriculturc.

The following chapters will discuss identification of problems, research strategy
management of research programs and the development plan of the organization of the
Central Institute of Agricultural Research so that it will be able to meet the
demands of the process of agricultural modernization in Indonesia,
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Chapter IT

IDENTIFICATION OF PROBLEM.
General

‘Growth of population.

One of the serious problems which will infiuvence the development of our
country is the growth of population. Increase of population, eventhough with
family planning, is estimated to still reach an average of 2,4% per year, so
that there will be an increase of 120 million in 1971 to 250 million in 2000.
This double increase of population of course requires an increase in food
production. When in 1975 rice production reached 16,2 million tons with
average consumption 120 kgs of rice per year, prior to year 2000 rice product-
ion should be increased to about 30 million tons; this is only to maintain
bresent level of consumption. Foodstuffs have to be increased 4% per year in
order to meet up to 2600 calories per day for adult. The Five Year Develop-
ment Plan determines the targets of production to be achieved by stages,

Critical lands.

Critical lands are those lands which are in such a condition 5o that they
are not productive anymore. In Indonesia it is estimated that the area suitable
for farming comes to 41 million hectares. Use and management of land in a negli-
gible way increase the extent of critical lands. At bresent there are about
20 Ha critical land and this will increase by the year through negligible use

and mapagement. It is a challenge to research to make use of these critical
lands,

Energy crisis.

Natural gas and oil are important sources of energy. Up till now there
are no others which can replace these sources of energy. Advanced technology
has not yet made it possible to use other important sources of enaergy (the sun,
nuclear energy, hydro-thermal and hydro-electric}. For this reason world energy
in general depends on the supply of natural gas and cil. World energy consump-
tion is increasing, while the energy resources are limited.

Modern agricultural technology dapends a lot on energy, so that modern
technology will be threatened by engrgy crisis., The advanced countrios have
felt this., We have also felt this when the price of fertilizer increased 4-5
times soon after the world energy crisis. For this reason, new technology
which spares energy should be created soon.

The efforts to increase food production have been carried out in two
ways l.e. intensification, by use of new technology and extension of harvest
area. The first effort has been successful in the case of ricefields, as the
result of 25 years of work. Extension of area meets with many difficulties,
barticularly for ricefields. Constructing irrigation facilities is relatively
expensive. While water resources are very limited. Extension of dry land
requires accurate choice of land.
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Pollution of environment.

New technology has succeedadin increasing rice ‘production in BIMAS and
INMAS areas. The right application of modern technology, besides increasing
broduction can also maintain the fertility of the soil and limit environmental
pollution. But inaccurate application of modern technology will result in
losses. For instance, negligible use of pesticide could result and accelerate
best resistance, kill predator’s, parasites and useful organisms. Inappropriate
use of fertilizer results in wastage, poisoning, loss of nutrients, disturbing
the elemants of the soil and causing water pollution. Pollution of air and
water by chemicals will further destroys crops, causing health disturbance in
animals and people. : :

Agricultural manpower.

Up till now agricultural manpower constitutes the majority of available
manpower. It is estimated that in 1959 71% of manpower were in the field of
agriculture. In 1969 the number was still high, i.e. 68%. Thus most of our
manpower still have to be accommodataddin agricultural activities. The tendency
during the past 10 years showed that the field of agriculture still has to
provide jobs for most of our manpower in Ffuture.

The spolving of the agricultural manpower requires considerations of regional
conditions. Java and Madura possess limited agricul tural area and surplus of
manpower. The regions outside Java with relatively extensive area have only
limited manpower.

The supplying of food for Indonesia's population in future requires an over-
all effort for increasing food production. Intensification effort in limited
agricultural area in Java is necessary to accommodate surplus of manpower.

The farming efforts in this area should be work intensive and market oriented.
On the other hand, agricultural efforts outside Java constitute extension of
area and intensification of existing agricultural areas. In this case modern
agricultural efforts should be more intensified. Big enterprises outside Java
are capital intensive. In existing agricultural area the =fforts arc labor
intensive, Both efforts are complementary. The supply of seeds, for instance,
requires intensive handling and can absorb many workers. To develop cropping
system by combining food crops, Year crops and animal husbandry will require
quits a number of workers.

Special.
Variety of rice.

Rice cultivation in Indonesia covers a very large area. The soil, climate,
irrigation and social =conomic conditions are extremely varied; with the result
that the need for the variety of rice for certain region will differ from another.

Supreme rice varieties such as Felita I/1, pelita I/2, PB5, PB8, C4-63 etc.,
are very good for well irrigated areas with elevation below 500 m. But when
they are cultivated in mountdineous areas with elevation more than 500 m above
Sea level, they show a high rate of empties. [Furthermore the variaties are not
suitable for areas where fertiii ty of the soil and irrigation are below the
optimal. '
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Various food crops pests and diseases can be economically over?ome by
variety resistance. Explosion of certain pests and diseases in various areeas
which attack the supreme rice varieties at present, makes it necessary, within
a short time, to create new supreme varieties which are more resistant to the
pests and diseases. : ‘

There is more than 1 million ha of dryfield rice area with average product-
ion of less than 1 ton/ha. Thus rescarches for obtaining supreme varieties of
dryfield rice should be increased.

Low lying {lebak) and tidal (pasang surut) rice cultivation has been
developed limitedly in South Kalimantan, South Sumatra, Jambi and Riau.
These regions possess quite large prospect for future extension of ricefields.
Thus suitable rice varieties should be prepared for this type of cultivation.

Lack of other elements such as sulphur, magnesium etc. is becoming evident
in some areas. Surveys should be made on the ricefield areas which show lack
of elements other than NPK. Creation of rice varieties which can withstand
lack of the elements should be pioneered.

Variety of second crops.

Increase of second crops production such as corn, soybeans,psanuts, green
pbeas, cassava and sweet potatoes depends on the marketing of the commodities.
Good marketing will encourage the farmers (o increase production.

Most corn farmers cultivate local variety aged less than 95 days, with the
intention of obtaining a quick harvest. For this rzason quick producing supreme
corn variety should be created. Certain areas where the population is not dense
can make use of middling age corn variety. The supreme varieties are sensitive
of various diseases, particularly the albino disease and important pests.

In mountaineous arcas above 1000 m where it is not possible to cultivate
corn, research should be carried ocut to find out the possibility for cultivation
of wheat. fThe serious problem faced by wheat cultivation is to find a variety
which is resistant of rust and scabies diseases.

Generally, peanuts, soybeans and green peas are sensitive of various pests
and diseases, thus for this reason varieties bussessing high resistance should
be found. In connection with the extension of farming to podsclic soil areas
and others with low pH, purification should be started. There are still many
aspects to be studied in order to create varieties of sweet potatoes and cassava
with high yield, of good quality and resistant to pests and diseases.

Fertility of the soil.

In general, agricultural crops in Indonesia response well to nitrogen
fertilizing, particularly rice, corn and sorghum. Supreme varieties encourage
more intansive and extensive use of nitrogen. For this reason efficiency of
nitrogen should be increased, especially because of increasing price of Fertilizer.
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As to the improving of its efficiency, more detailed, studies are required,
regarding the accurate methods and time for fertilizing and the optimal amcunt,
Besides, methods of cultivation and height from sea lewvel are important factors
connected with the use of nitrogen.

Loss of nitrogen as the result of de-nitrogenification, evaporation, percola-
tion and dissolving in irrigation water, makes it a problem to limit the loss..
Cultivation of supreme varieties and use of intensive and extensive fertilizers
can influence the fluctuation of pests and patogenic population and resulting in
the problem of crop protection.

One of the ways to improve the efficiency of fertilizing is the "racycling"
method. Besides returning the element, recycling also improve the structure of
the soil. The right method of cultivation should be studied in order to maintain
fertility of the scoil.

Besides nitrogen, in many places lack of phosphate is becoming evident.
The area for ricefield cultivation only in Java totals about 1 million ha.
The problem is now to improve the efficiency of use of phosphate. In the course
of making use of pational fertilizer resources, there comes about the problem
of improving the efficlency of natural phosphate.

Increasingly intensive and extensive use of nitrogen and phosphate, cause
the problem of the necessity for potassium, sulphur and pogsibly other essential
elements. Efficient use of potassium is a research sub Ject.

In certain regions, where there is evident response to elements other than
N and P, there comes about the right method of fertilizing considering such
factors as: the soil chemistry/physics, climate, irrigaticn and local method
of cultivation.

When the method of fertilizing second crops has bcen started since 1972,
the method of fertilizing and the kind of fertilizer for nuts and tubers are
not yet clear up to now.

Utilization of 'organic soil in tidal areas for rice, second crops, horticul-
tural crops and industrial crops causes the problem of technology which is
suitable for those crops.

Use of water.
The figqures for the need of water for rice cultivation in the ricefields,
dryfields, swampland and second crops are not yet complete. These figures are

very important to determine econcmical and orderly use of irrigation water.
Research should be directed toward efficient use of water and the rainy season.
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Pests and diseases control.

Technology of intensive cultivation by heavy use of fertilizer causes the
problem of crop protection. Increased use of pesticide causes pollution of
environment which in turn can disturb the ecosystem balance, which further can
result in the shifting of the kinds as well as degree of intensity of the pests
and diseases attacks. Pest/disease control by integrated eradication packet
is urgently required. Components of the integrated eradication require detailed
studies. In this connection, tha system of forecasting pests and diseases
explosion is a problem which should be tackled scon. Included In this scope of
control also rodent and godown pest control.

Use of pesticide.

with the increasing desire to produce, the need for pesticide also increases.
This method of control is still required although variety of resistance have been
found for certain pests. Other problems which come about as the result of
careless use of pesticide are among others, resistancy of the pests, the emer-
gence of secondary pests, killing of parasites and predators and non-target
species, residual effect and poisoning in animals and people. For this reason
cther alternatives for pest control should be found in order to avoid, as far as
possible, the above problems.

Use of ultra low volume pesticide requires technical as well as social
economic researches. Also studies should be made of the guide for pest control

organizations in the regions in order to improve the efficiency of the control
teams. ’

Biotype, races and strain of pests/diseases.

Resistancy of crops to pests/diseases is a dynamic problem. Change of
cropping pattern which causes change in the ecosystem can result in the emergence
of phatogenic biotype, strain, and races. For this reason, resisténce of the
variety might break down if the variety is cultivated continuously during extend-
ed period in an extensive area. Research of biotype,races and strain of pests

and diseases is very important in order to have a more directed purification
program, for resistance.

Biology/ecology of pests/diseases.

The biology of the 'habang' disease virus and the virus causing stunted
grass is not yet clearly known. Such is also the case with the ecology of
various important fungi and disease causing bacteria. Researches on pathogenic
ecology/biology and pests are still needed.

Weed control

Weeds is one of the factor which cause declined production. Effective and
inexpensive control is the aspect which needs studying. Use of herbicide
in connection with the problem of manpower and the social economic aspects
require more detailed analysis.
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Harvest technology.

The methods of maintaining the quality of the harvest so that it can fetch
the highest price is a subject for research. This covers processing of the
harvest (among others, the method of harvesting, peeling, cleaning, drying and
storing).

Seeds.

High quality seeds is a foremost condition ~‘or obtaining potential yield
of the supreme variety. availability of high gquality seeds is required to
support Bimas/Inmas; in this case, the matter is gquite serious in the field
of second crops.

Researcir should be carried out to find the technic of storing seeds to
maintain the growing encrgy and avoid damage by various organisms.

Agroclimate.

The variety of agricultural areas in Indonesia in relation to’'soil, water
and climate points to the importance of regionalizing research activities,
Studies should be carried out on data collecting of climate, its classification
and use.

Cropping system and social economy.

The results of the researches obtained in the form of suprame variety,
methods of cultivation, crop protection and fertili zing will in the end ba
returned to tha. farmers in the form of farm efforts. Models of farming complete
with cropping system and the sucial economic analysis will have a great influence
in the application of modern technology.

Hechanization of agriculture.

Limited ownership of land particularly in Java, Madura and Bali and ever
increasing wage of workers call for efficiency in producing. Cultivation by
tradition~l tools provides extensive work opportuni ty, but it is not suitable
for regions outside Java, where there is limited manpower and more extensive
agricultural areas. Also in regions where manpcrer 1s gquite adeguate, limited
time for cropping rotation and rainfall which cannot yet be accurately forecast,
force the farmers to finish any important work in a relative short time. Delay
in planting can result in attacks by pests/diseases. For this reason the pro-
blem is to find methods of mecHanization using machinery and more efficient tools
than the traditional ones. The influsnce of mechanization on work opportunity
‘and energy saving should become a matter of stucdy.
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Publication of the results of the researches.

The data of the researches have been collected in the form of publications.
It is felt necessary to make further publication of the results of the research-
es 5o that the farmers can make use of them.

Research workoers.

The scope of the food crops research is very wide. Quantitatively as well
as qualitatively present research workers have not.yet met the need for planning,
execution and evaluation of better research program. As an example the Suka-
mand! Branch in 1982 will need 56 experts in the expansion and improvement of
the skill of research workers. Better status and position for research workers
should be developed to make the profession more attractive.

Research budget.

The budget for the final year is only 1% of the entire budget for the agri-
cultural sector, while in developed countries the figqure is 3%. Larger budget
is required for the development of the Institute in order to meaet increasing
demand for fond production.
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Chapter IIT
RESEARCH STRATEGY

By considering limited resources, capability, inter-institutional relations

as supporting factor and research alternatives, in keeping with the national
interests, a research strategy should be planned.

1).
2).

In the sense that the strategy should be based on the evaluation of:
The role and function of the institute and inter-institutional relations
Approach of problems and inter-problems relations, including the matter of

organization. 3) 4lternatives and priority of problems.

1.

The Role and function of the institute.

Although in Chapter I the role and function of the institution have been
discussec in general, to outline the research strategy, detailed specification
of the role and function of the institute is still required.

The role and aims of the institute within the research activities of the
agricultural food crops as a whole can be seen in Diagram I. As the in-bet-
ween aim (short term) is the increase of food production of 4.6% per year
through the creation of moderxn technology, to be extended to the farmers and
entrepreneurs in the field of agriculture.

As the final goal, increase of food production should also be implemented
by the national goals i.e. increasing the farmers income, increasing work
opportunities, social welfare and bio-ecologic continuity.

When broken down according to the field of discipline, adjusted to
existing sections, the following will be found:

Phgsi'o.logy section. The physiology section works towards increasing the yield
capacity of the crops through the evaluation of the capability of the crops in
various environment.

Purification section. The purification section works towards increased pro-
duction through improving the ability of the crops by genetic manipulations
so that they become potentially high yielding, extensive or specific.

Agronomy section. The agronomy section works towards increased production
through control and use of environmental Factors in various ecclogic condi-
tions.

Pests/diseases section. Working towards stabilization of yields by protecting
the crops against pest/diseases, so that the real capacity of the crops comes
close to the potential capacity.

Technology of yield processing section. This section encourages the desire to
pbroduce through improvement of facilities, methods of processing and storing
of yilelds/seeds.

Social economy section. The social economy section encourages the desire to
produce so that the results of the researches can ba used by the farmers.
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piagram I. The Role and function of the Institute.
Final gecal

1. Jincreased income of farmers.

2. increased work opportunities.

3. bio-ecvlogic continuity.

4. social welfare.
In-between goal
Increased production

/i

PROMOTION OF
9HE STRUCTURE OF PROGRESSIVE FARMING COMMUNITY

L enim mome . INMAS
BIMAS >
& -EXTENSION
. RESEARCH .
= 1 <
Increased results Stabilization of results.
Evaluation of crop -~ protection against pests.
capability. - protection against diseases.
improved genetic A - protection against weeds.
capability.
factor control/
improvement of enviromment

|
Increasing the desire to produce
~ 1improvement of gquality
~ nmanagement of resources

~ improvement of trade system.
~ harmoniuos extension system.
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Approach and inter~problem relations.

Identification of problems has been discussed in details in Chapter II.
In connection with the outlining of the strategy, there is need to discuss
the approach to the problems and their connection with each other. No problem
stands alone. Solving of problems should mean solving in a unit of system.
This alsoc calls for the use of system approach which will make systematic
and overall problem solving possible.

Inter disciplinary approach.

Realizing that the science of agriculture 1s a combination of various
disciplines in a wide sense, inter-disciplinary relation should have special
attention. Essentially, the inter disciplinary issue is a mathodologic issue,
to create the right unit of integration so that research activities of various
disciplines support and strengthen each other and at the same time working
toward a common goal, Such unit of integration will be discussed further in
Chapter IV,

Location and regionalization.

There is not one agricultural technology which applies to every location,
because of different environmental influences. To approach this matter, ro-
searches of regional conditions should be developed, which fittingly should
be carried out by the regional research institution. Regional research
institutions should be gradually developed by consideration of the urgency

Time and stages of research,.

It is generally not difficult to choose short term problems, but this
does not apply to choosing long term ones. Research should be able to fore-
cast the possibility problems ocecuring in future and be prepared. There was
no "wereng” problem 5 years ago and we have to pay very deariy for the
negligence of the researches to prepare for the possibility.

There is also the gquestion of time as the result of limited resources,
so that the meaning of priority becomes that more important. Stages of
research should be planned in accordance with short and long term urgencies,
in order to manage the use of limited resources in the efforts to solving the
problems in stages and systematically.

Capability of the institution.

Research workers. The capability of the researchers should be evaluated
among others from the number, level of education, experience and achievement.
Evaluation of the capability should be connected with the proper number of
tasks of the researcher, so that there are no more or less tasks than the
capability of the researcher.
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‘Facilities and budget. The management and allocation of limited facilities should
be based on the priority of research.

Structure of organization. Supple, effective and dynamic .rganization of an in-
stitution are urgently needed to gurantee smooth researches, which is further
discussed in Chapter V. ' '

Relation between the institute and the community.

Research cooperation. It is quite obvious that the ability of the institute is
limited; for this reason research cooperation with other research institutions,
universities and offices should be promoted and improved. Indirectly such coope-
ration increases the ability of the institute.

On the other hand, research cooperaticn will prevent duplication which means
increased efficiency. In tackling regional problems, cooperation with local uni-
versities should be improved.

Cooperation with foreign/international research institutions should continus
to be developad in the course cf developing the institute, particularly in improv-
ing the skill of the researches.

Evaluation and feedback. In achieving rightful use of the results of the research-
es, feedback from various institutions dealing with agriculture is urgently needed;
also the feedback from the community.

Distribution of the results of the researches. Activities of the research insti-
tute is only a part of the entire activity in the course of reaching the goal.

For this reson, the achievement of the goal depends not only on the Ffinding

of new technology, but also on successful extension, marketing etc. For this
reason, inter institutional relations should continue to be developed and improved
in order to come to harmony of movements and tasks which are bound in one system.
For this purpose subject matter specialists should be trained within the institute,
with the task as relations officers particularly with the field of extension and
spreading the results of the researches in a language which can easily be under-
stood by the community. With the formation of the subject matter specialists,

the services of thz institute will be improuved.

Bic-ecologic continulty.

Considering the problem of environmental pollution in developed countries as
the result of inaccurate use of technology, in finding a new technology, bio
ecologic continuity should be considered. Continuity of production in the end
will be determined by environmental factors in the widest sense. Bio-ecclogic
continuity is to be achieved by preventing pollution of environment, soil and
water conservation, not exploitative in nature but management of the resources,
pest control by considering the biologic balance, thrifty in use of the energy

resourcas, particularly the unrenedble energy resources, in the sense of efficient
and well directzd use.
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Social economic harmony.

The matter of social economic harmony can be connected to the problem of
adopting a modern technology and can also be connected with the effect of the
modern technology on the social economic development. Social economic harmony
means that modern technology can easily be accepted or adopted by the farmers,
meaning it is suited to the ability and management capacity of the farmers.

- the methods of extension and development of tho community's institutions
(BUUD/KUD) should be carried out in accordance with the aspirations of the
local people, so that no social conflicts come about.

- modern technology improves distribution of income by improving work opportuni-
ties In the community.

- modern technology makes just and dynamic development of the community possible

The matter of the effect of modern technology on the community is a long term
issue which should be tackled in stages.

Documentation of the results of the resea.rches.

Evaluation of the results of the researches and successful researches depend
on orderly documentatiosn, meaning efficient keeping of data which can easily
be obtained to be processed further when needed in Ffuture (Data Bank) .

With the volume of data handled by the institute, computation can help in
the keeping of the data and efficient processing of information. Development of
biometric for this purpose should be carried out by stages.

Good documentation also means publication of the results of the researches in
various scientific as well as semi-scientific media, acting at the same time as
a tool of service from the institute for the community.

Alternatives and priority of problems.

Priority of problems in relation of the variety of commodity is determined

on the basis of domestic and foreign demands which reflect short and long term

development.

In this case, rice, corn and soybeans should be given first priority
considering the ever increasing domestic demand.

Priority of problems in relation to fields of disci pline is as follows:
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Physiology.

Generally, maximum production can be achieved when the environment is in opti-
mal condition for the growth of the crop. Deviation of one of the factors of

environment from the optimal will disturb the growth of the crop and result in
low yield. :

Water is one of the important environmental factors for crops. Lack of
water or too much water will disturb the growth. Research on the relation
between morphogenesis and metabolism is needed. Tiie physiologic response on the
water problem should be studied in connection with the stages of growth where the
problem occurs. IHany researches have been carried out only on the process of
growth or only on the process of metabolism, without emphasizing the relation
beatween the two procasses.

In the case of lack of water, studies should be carried out on the physiclogic-
el nature of the crops in connection with their tolerance to lack of water, for
instance: the root system, nature of stomata etc. This information will help
purification in getting varieties which are tolerant to lack of water. In the
course of these efforts it is also important to define an accurate screening
metinod for lack of water. Many methods to measure tolerance to lack of water
have been tried. Studies should be made on the corelation between the results of
the recordings and tolerance in the figld.

In regions with too much water, varieties with certain physiologic natures
are needed. One of the characteristic needed is the quick growth of the stem and
on time. Basic data on cel alongation in the stem are needed to Find the variety
of rice tolerant to deep water.

Another environmental factor which needs attention is low temperature. In
general, in the highlands where the temperature is low, production of food crops
is low with longer maturing time. For rice for instance, when cultivated in
the highlands will result in empty grains which is thought to be caused by law
temperature. The level of emptyness depends on the variety cultivated., FPhysiolo-
gically, studies should be made of the characteristics of the crop which determine
the tolerance to low temperature at various stages of growth.

More intensive research of the effect of protective plants on production should
be carried out. This basic information will be very usefull particularly for
areas where the system of agriculture is that of inter-cropping.

Photrespiration seems to occur more slowly in crops with efficient pliotosyn-
thesis. fThis might be because the 'glikolat' acid the principal source of photo-
respiration forms slower. Quick photorespiration means decreased €O, assimilation.
Crops with ﬁlow photorespiration should be found. For example, with tobacco,
by using Cl a mutation has been found, with guicker photorespiration and slower
photosynthesis. As though previously, the variety of tobacco with low photo-
synthesis tends to grow more gquickly. In tobacco it is found that a crop with
50% decrease of photorespiration, increases photosynthesis by about 38%, It has
also been proven that the rate of photorespiration is one of the inherited
characteristics. More intensive research of the characteristics of crops with low
photorespiration should be carried out.
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Studies of the effect of the climate on production should be made., At IRRT,
by cultivating IR 4782 during the whole year in Los Banos, it was proven that
production of rice shows positive corelation with the intensi ty of the sun and
negative corelation with the average daily temperature for 25 days before blooming.
This relation is stated as: N = F (S,T), in which N: total of unhusked rice per
m2, S: intensity of light at nack-node differentiation phase (25 days before
blooming) until coming into bloom and %: the daily tamperature during that pericod.
Because the total of unhusked rice denotes the potential yield, the function of
£ (5,T) is called the "climate productivity index"/ By including the weight
figure of 1000 grains and % of full unhusked rice, estimate of yield can be made.
This estimate apparently has a high correlation with the field yleld., In the
course of determining the technology packet it is necessary to determine the
“climate productivity index" by consideration of important factors of climate
which influence local production. Besides, the climate productivity index also
helps in the forecasting of local production.

It is not possible for supreme varieties to show their fullest potentials
in problem and critical lands. Those lands have their specific problems, such
as: salty soil, alkaline salt soil, iron poisoning, lack of macro and micro
elements, acid soil, limy soil, tidal soil, 'gambut' arees with low productivity
etc. Research in problem areas is important in order to determine the new techno-
logy to improve productive in the problem areas. The principal factors which
cause low productivity should be found in order to make nossible to increases
production in the problem areas. Another way to solve the problem is to find
a variety which can tolerate the condition of the problem soil. For this purpese
basic research of the characteristics of the crop which determine the tolerance,
should be carried out.

With the finding of a high yielding variety, which needs high input of N and
P, research should be carried out on the roles of other elements such as K, 8,
Mg etec. in order to maintain the balance of the elements in the soil to achieve
high production.

Efficiency of fertilizing for production should be considered. For this
purpose there are many aspects to be studied such as the variety and form of
fertilizer, the methods of fertilizing, the condition of the soil elements ete.
Efficient use of fertilizer is closely connected with efficient production.

In accordance with the policy of energy saving in modernization of agricul-~
ture, researches on soil micro organisms which function as the taker of N from
the air, should be reactivated.

Rice purification.

Several variety of supreme rice have been used in the efforts to increase
rice production during the last 5 years, among others: PB5, (4-63, Pelita I/1
and Pelita I/2, The cultivation area for these varieties was about 4 million he
in 1975. fhese varieties require optimal conditions in order to grow and produce
maximally, among others, adequate irrigation, high soil fertility, free from
bests and diseases and optimal sunshine.
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Not all rice cultivation areas in Indonesia posses ideal conditions. Most
of the areas have no/not yet adequate irrigation (rainfall depending ricefields)
or have too much water (low ricefields, tidal ricefields). Much rice cultivation
are very dependent on the rainfall in order to produce adequately (dryfield rice).
Low temperature and mist are the constraining factors for rice cultivation in
mountaineous areas. Pests and diseases caused unstable production. Rice product-
ion is =lso made less by the conditions of problem soils, such as acidity, alka-
line salt, iron poisoning and lack of elements such as sul phur, manganese, magne-
sium etc. .

Researches have proven that there are varieties of rice which posses specific
characteristics which make them able to grow under different environmental stress.

The specific characteristics are possessed by a number of local rice varieties
collectad from all over the world including Indonesia and kept in the "Rice Germ
Plasm Bank" at the IRRI, the Philippines. Indonesia has about 6000 local varieties
which bave been collected from various regions in the last 5 years. The local
varieties have been cultivated by the farmers for tens of years, indeed even for
ages and have underwent natural selections and posses special degrees of adapta-
tions to certalin local environments. It is not impossible that some of them also
possess the specific characteristics mentioned above.

Several local varieties of the country and from abroad have been used as
crossing principals. Certain characteristics have been successfully put into
a better variety and more advantageous agronomic characteristics. The varieties
and genealogy of the crossings can be used as material for creating supreme )
varieties suitable for the differing conditions in Indonesia. Some examples can
be seen in Table 1.

Brown "wereng" and grassy stunt disease have been running among the last
several years. PB26 is resistant to brown "wereng", but is sensitive to grassy
stunt. PB 28 and PB 30 are resistant to brown "wersng" and grassy stunt; So are
the IR 32 and IR 34. Resistance to brown wereng is determined by different genes.
The genetic characteristics of the variety which is resistant to wereng should be
changed in order to put the genes resisting wereng in one plant or variety. This
is important in order to prevent the emergance of a new biotype of wereng which
can destroy the already resistant variety. Ways should also be found to create
a new variety possessing medium level of resistance of wereng in order to prevent
the emergence of new bintype of wereng. The same principle also applies to varie-
ties resistant to other principal pest and diseases. Up to the present only one
source of resistance to grassy stunt is known i.e. the (half) wild rice variety
Oryza nivara. If a new "strain" of the virus emerges it is guite possible that

all varieties possessing the resistance originating from the O. nivara will be
destroyed by new “strain".
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Researchaes should be increased to find new sources of grassy stunt resistance
among local varieties. Researches using irradiation or other mutagents should be
begun, to create mutants which can resist grassy stunt disease.

Researches have proven that the highest yleld potential is possessed by PB8.
The plant is straight and short, the stem strong and does not bend easy, the leaves
straight and is very responsive to heavy fertilizing. Not so tasty rice and sensi-~
tivity to certain diseases and pests make PBS not qui te suitable for extensive
cultivation in Indonesia. Researches should be carried out to improve the taste
and putting the resistance characteristics to princ’pal pests and diseases into
the variety of plant such as PB3. Such variety will be suitable for regions where
such productive factors as soil, climate and water are in optimal conditions.
In such regions fertility of the soil can be maintained by rational fertilizing
to obtain maximal production. The relatively short plant should not be a hindrance
to modern farmers who are responsive to modern technology including advanced method
of harvesting.

Most of Indonesia's farmers still practice the traditional way of harvesting
rice. The rather high rice plants such as Pelita, C4-63 and PB5 should still be
nzaintained. Improvements are directed to combining the resistance nature to pest
and diseases,

More than 50 percent of the rice area Indonesia do not possess optimal condi-
tions of land, water and climate. Local varieties with low yield potentials are
still cultivated in such areas. Such varieties as Pelita, C4~63, PB5, PB26 ete.
which require relatively high fertilizing might not be suitable for such areas.
Researches sould be directed to creating rice varieties which can yield more than
local varieties, with low fertilizing. Such varieties should be resistant to
bests and diseases, tolerant to various environmental stress and have strong stems
and rather high,

New land clearings outside Java where manpower is limitéd need varieties suit-
able for mechanized processing.

Besides the characteristics mcntioned above, there are many regions in Indo-
nesia which need guick growing varieties and highyielding for each unit of extent
and time. Such varieties are suitable for use in planning the cropping pattern
together with second crops.

Guided by differing conditions and cropping systems of rice in Indonesia, it

is considered necessary, in future, to also find supreme varieties in accordance
with regional cond:.tmns.
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Table 1. Resistance characteristics of various rice varieties and

genealogy.

Resistant to

Variety/genealogy

Brown "wereng

Green “werencg"

Ganjur

Stem borer

Piricularia oryzae

Bacterial blight

Tungro

Grassy stunt virus

Low temperature
Alkaline

Iron (Fe) poisoning
Lack of zine (Zn)

Leep water

Mudgo, MTUl5, TKMG, ASD?, Ptbl8, IR747, IR1539,
IR1614, IR1561, PB26, PB28, PB30, IR32, IR34.

Pankhari203, Ptbls, ASD7, Peta, TKM6, Sigadis,
pPB8, IR1529, CR94-13, PB26, PB28, FB30, IR32, IR34.

w1252, W1256, W1257, w1263, BKN5801, BKNG802, BKN680G,
IR]330, RPW6-12, RPW-13, RP9-10, RP351, RP352.

TKi6, TR1514A-E5897, IR 1561-288-3, IR1365-63-2,
IR1416=-232~3, CR94-13.

Tetap, Dawn, Darreon, H105, Kataktara, IRI416,
IR2053, IR1905.

TKM6, Sigadis, Syntha, DZ192, Hashikalmi, Dular,
IR20, PB26, IR2031, telita I/1.

Sigadis, Peta, Ptbl8. Pankhari203, IR20, PB2&,
IR20¢1, IR2070, IR2071.

Oryza nivara, IR1721, IR1737, PB28, PE30, IR32,
IR34.

China 1039, B341, Knlb,
IR153, TR2031.

Pokkali

IR2153, IR20

KL(6986, KLG6987.
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Puritication of second crops.

Cern. Corn disease caused by Sclerospora maydis is an important disease. No
variety has yet been found which is resistant to this disease. Purification to
find a variety which is resistant to Sclerospora maydis is first priority.
Varieties from the Philippines give more "garm plasm" which are rather resistant
to the disease: Philippine DMR,5 and 3, attacked 14 and 24 percent compared to
Harapan which is attacked 94%. Researches should be stepped up to find naw
sources of resistance, particularly to tackle existing patoganic specles in
Indonesia. For this purpose, collection of local and foreign varieties should
be more activated.

About 75% of the farmers cultivate local variety corn with maturity age of
less than 95 days. The supreme variety's age is 105 - 110 days. Purification
to find quick growing supreme variety should be intensified; the quick growing
characteristic should be combined with the resistant nature.

Most of corn production are for consumption. Improving the guality of protein
by purification to obtain varieties of corn with high degree of lyain and trypto-
phan, increases the nutritional value of the food.

Soybeans. Purification of soybeans is directed to: high yielding, gquick growing,
good quality of seeds and resistant to Phakopsora pchyrhizi. Besides, it should
be resistant to important pests (Agromyza phassoli, Phaedonia inclusa, Riptortus
linearis and Etiella zinckenella), non photosensitive and resistant to shades.
The numbers have been found which are resistant to this rust: No.986, do.1312,
Np.943 (San Kuo)*. The main difficulty in the purification effort is that the
varieties resistant to the disease have not yet been found. Studies of the me-
thods of screening the disease should be intensified.

Peanuts. Purification of peanuts is directed to: high yield, resistant to wilt-
ing disease caused by Pseudomonae Solanacearum, not too long "dormancy"”. Besides
the supreme variety should be resistant to aflatoxins. For joint cultivation
with other crops, the Supreme variety should be tolerant te shade.

The Gajah, Macan, Kidang and Banteng varieties still possess resistancy to
the wilting disease, besides other 4 expected genealogy. The "gapong" disease
which is thought to be caused by nematodes, Is an important disease in several
regions. In the course of prevention, it is nocessary to find a variety which
is resistant to "gapono™.

Green peas. Yleld potential is one of the aims of purification; quick maturing,
quick growing, resistant to scab (caused by the fungus Elecynee spp}, resistant to
Riptorus linearis, non photosensitive and tolerant tc shades. The type of plant
wanted is that with the pods seeming to be in a horizontal level on top of the
plant in order to solve the harvesting problem. One of the ways to obtain green
beas variety which is resistant to scab 1s by interspecies crossing: Phascolus
radiatus/Phaseclus mungo, which ig resistant to scab and virus. Back crossing is

needed to prevent falling off of the flowers in plant I-‘l.

*) The wild variety Glycine wightii shows resistant to this rust disease, in
Taiwan.
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Sweet potatoes. Purification of sweet potatoes is directed to get high yielding
tuber, high degree of carotene and protein, resistant to tuber crack disease and
dry leaves, rounded form of tuber and quick growing. Supreme tubers should
be resistant to Cylas formicarius. The degree of protein should be between 5 -
8% and B-carotene (mg/l00 g moist tubers) 2 - 15 mg. _ K

Introduction of germ plasm from abroad is still considered necessary to make
it possible to find the desired charateristics. More basic researches of the
biology of the flowers, particularly as regards the time for flowering, should be
carried out. . .

Cassava. Purification of cassava is directed to getting cassava tubers with
high yield potential, quick growing, high protein, tolerant to Tetranpychus spp,
wilting as the result of bacteria, and medium height of plant and no branches.

Agronomy .

In accordance with the "resource management” policy of land, water and energy
saving, agronomic researches should be directed to increased efficiency in the use
of those factors of production. Efficient use of the sources of production can

be improved by improving the methods of their allocation besides othér cultivation
afforts.

In the Ffield of Fertilizing it is necessary to study the balance between the
providing of the principal elements, N, P and K for the land for various food
crops and the differing climate. The roles of such micro elements as 2N and S

etc,, in & certain area which might constitute a constraining factor, should be
studied.

It 15 a fact that not all fertilizar can be absorbed by the plants; some
are washed away or lost because of other reasons. For this reason,preventive
measures should be made which cover the methods, time and level of fertilizing
connected with improvement of other technics of cultivation such as the methods
of irrigating, plant population etc.

As regards energy saving, additional nitrogen should be found from the organic
N originating from plants and micro organisms, Researches should be carried out
to study the ability of various species of second crops to trap N from the air,
Alsc studies should be made of the influence of greeneries and other plants waste
in improving the structure of the soil and also their role in increasing the work-
ing capacity of N and other elements originating from artificial fertilizer and
maintaining the productivity of the land, in general.

Included in the scope of agronomic research are the finding of water
management methods for its efficient use in connection with crops, land and climate.
The system of Iirrigation in connection with the use of nitrogen for certain varie-
ties should bo studied. Researches are not only for arcas with technical irriga-
tion but also for rainfall depending and dry areas, because water is still limited.
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In this case combination with purification of crops to find varieties tolerant
te dry land or requiring only a little water, will give quicker result,

Deep water or tidal areas have land problems requiring special handling
cuch as too low pH and plant poisoning. The most efficient emphasis of research
to increase food production in these areas might be through developing varieties
suitable for the arecas and imprdvement of the methods of cultivation and crop
protection including weed control.

The system of cultivation on dryland up to the present, particularly un-
crupuious dryland cultivation, very often causes daclined productivity of the
land, which in the end and will turn into critical lands. The dryland covering
million of hectares Is a potential agricultural area extension. More intensive
rasearches should be carried out to find suitable food crop varieties, methods
of cultivation and efforts to incresase and maintain productivity of the land
in order to increase yields through fertilizing and other efforts to prevent
bad influences from soil reactions (low pH), so that suitable technology for
the area can bc determinad,

To handle the problem of critical land, agronomic researches are directed
to making the lands productive again, for instance by suitable cropping system,
cultivation of plant covering land, cultivation by the contour system, which
besides being productive also functions as soil preservation.

The matter of weeds is a serious problem in production; also declined
production as the result of pollution by grass seeds. In the efforts to solve
this, it is necessary to the technology of eradication by technical, mechanical
culture and finally by herbicide. In the case of the latter, the negative effects
cn the agricultural ecosystem should be carefully studied.

Intensification of cropping system is one of the ways which is trully suited
to the "resource management” policy of land, water and energy as has been
deseribed in the general chapter. Besides this method will improve, equalize
and stabilize the farmers Incoma.

From the ecology Standpoint, development of the cropping system will essential~
ly increase the variety of crops, in rclation to time and space. This promotes
the balance of the interactions of the ecosystem components. This will also
decrease disease disturbances so that loss of yield is minimized.

The cropping system researches should direct their studies to achieve the
ahove aims maximally, for instance finding suitable combination of food crops
for year lony cropping system for a certain area, possessing certain type of
land, climate and conditions, thus the most profitable for the farmers and in
1@ long run maintaining the natural balance.
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Pests/diseases.

The emergence of various plant diseases which turns into an epidemy is the
logical result of the application of modern technology. Because essentially,
each component of the modern technology (seeds - fertilizer - changed in crop-
ping system - irrigation) brings interaction changes between the mother plants
and the pests. These changes very often are an advantage for the pests.

In principle, each change of the ecosystem components will result in chain
disturbances because the functions of the components are connected with each
other.

The varieties already spread do not posses resistancy to all pest/diseases.
Fertilizing correlate positively with the emergence of various pests/diseases.
cultivation of rice continuously throughout the year will increase pest popula-
tion. Cultivation in all stadia In an extensive area always gives the opportu-
nity for the pests to multiply.

It has been proven that control of a certain pest/disease by one method only
is not enouglt. When the population is high, resistant varieties will quickly
become sensitive, because as the result of the pressure of selection, new bio-
types emerge. Also spraying with pesticide speeds up resistant to pests, killing
the predators/parasites and useful organisms; besides this also results in pol-
lution, so that biologic control very often is not effective.

For this reason the strategy for pest/disease control should be based on
firm ecological knowledge which is molded into the concept of pest management
The principle is using all eradication technics in a unit of plan so that economic
damage can be prevented, diminishing as far as possible the bad effect, i.e.
environmental pollution.

The concept consists of three subjects i.e.:

~ Manipulation of the ecosystem with the aim of lowering the pest/disease level
of population; regulating the cropping time; managing the sanitation; managing
the water of the irrigation in such a way so that the pests die; providing
the best possible opportunity for the parasites/predators to work maximally;
maintaining the variety in the ecosystem; maintaining the variety of crops
for an extensive area and using seeds which are free from pests/diseases.

- Integrating the methods of eradication into a unit of plan based on the analy-
sis of costs and profits. OF course not all the methods can be integrated.
Depending on the variaty of the crops, pest and conditions, choice can be
made for the best and efficient methods.

- Costs and profits analysis. Good control efforts should not be seperated
from coonomic principles. Because as has been mentioned before, anybody
would be unwilling teo carry out eradication of his crops pests when he has
to spend more than the expected profits.
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Essentially all methods of control can be evaluated or calculated by money.
Thus after studying the effectivity of various combinations of methods, it is:
the value of the bad effect on environement (environmental cost) which i1s diffi-
cult to calculate; thus combinations which provide the greatest ratio between
costs and profits might be best.

The concept of plant pests d.iseases control is still young. Still in several
advanced countries, progress has ‘been made. In the developing countries, includ-
ing Indonesia this matter is gradually getting attention and efforts are being .
made towards this in education, research as well as application. But there are
still many shortcomings in the case of the application. For this reason,
studies of pests and diseases should be directed towards strengtl‘xening this
concept. Various aspects to be stud:.ed are presented below.

Identification and class.zf:.cat.ion of pests and parasites/predators are the
first step towards pest control. Errors in identification can defeat the
efforts of pest control. Especially, careful identification is called for
because of the existence of sibling species, genetic strains and blotypes of
pests or parasites/predators. Priority of research should be determined together
with researchers in the fields of ecology and plant res.r.stanae.

Ecologic researches are expected to explore various possibilities for pest
control. From the ecologic data we should be able to conclude whether certain
pests could be controlled by regulations, methods of cultivation, croppiny
system (including multiple cropping), parasites/predators, micro organisms,
genetics, physics, mechanical, sterilization, forecasting, methods/time of
spraying with insecticide or other methods. FEcologic researches are axpacted
to determine the role of each pest in its ecosystem. Key pests, occasional
pests and potential pests, should be determined together with other group
researches.

In principle research of plant resistance to pests is the simplest in practice.
For wider target of plant resistance, researches should also be carried out on
resistance to potential pests. Besides, the role of the parasites/predators in
resistant varieties and the possibility of the emergance of biotypes should be
studied together with researches in the fields of taxonomy, ecology and insecti-
cide. Researches in plant resistance are closely related with researches in
the field of plant purification, so that besides carrying ocut researches in the
field of resistance, tests of the gencalogies -produced by purification experts
should be done. In order not to loss the sources of resistance, identification
of the resistance of local varisties should be made.

Pesticide researches besides determining the effects of various pesticides
on key pests, occasional pests and potential pests, the effects on useful
insects (parasites/predators) are also determined. The Suggestion of applica-
tion on the basic of time is to be replaced by the basic on pest population
connected with the economic factors and continuity of ecosystem. The methods of
application and the specific characteristics of pesticides should be congidered.
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Researches connacted with the economic aspects which in turn are related to
continuity of the ecosystem is the final target in the concept of pest control.
Thus, firstly, the connection between density of pest population, degree . of . .
attack and yield should be studied. : p : : A

The second step is to determine the economic thresholds, which actually is
very difficult because there arc many in-influencing factors. Although the
value of the economic thresholds changes in accerdance with economic changes and
environmental conditions, in general sense, the will be determined. :

Specifically in the field of plant diseases in the course of pest control,
studies are directed to plant resistance. Because overcoming plant dlseases
by resistance/tolerance is the most inexpensive, stable, does not disturb the
balance and does not cause pollution of the environment. This particularly
applicable to crops cultivated extensively on relatively small capital such
as grains and second crops.

The applied research is to test the crossing genealogies in the field as
well as the laboratory, while the basic research is to find the sources of the
resistance, to study the essence of the resistance (vertical, horizontal etc.).
Studies of the races" and the spreading of each pathogen to be used as guide
in purification. Besides, identification of potential diseases which attack
food crops should be continued. Some ecologic and biologic aspects of the
pathogens such as the albino (bulai) disease should be studied more thoroughly
in order to find an accurate strategy for eradication. r

Seed/yleld prdcessing technology.

In order to maintain and improve the quality and quantity of the yield,
research should be directed to such criteria as: optimal degree of maturing,
efficient harvesting tools and methods so that losses can be minimized. For
drying, processing and storing studies should be made on the tools, process and
guality of yield/seeds. Besides, in the drying process, time and temperature
should be studied. For processing and storing, research should be directed to
such factors as the moisture content of the material, time and heat. MNo mean
losses are sustained as the result of tools and machinary, so that their method
of use should be tested. Attention should be given to raesearch of standardiza-
tion covering sampling technies, quality and yield/seeds beside the classifica~
tion. Also the conversion/output of each stage of processing should be deter-
mined.

Biological factors (including pests and micro organisms), as well as chemical
and mechanical factors influenca the quality of the yield as well as the seeds

in all stages of processing particularly in storing; this should be subject to
research.
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Social economy.

Social economic research in the food research institute is developed to
becomz one of the directing factors with various methods of approach:

Multidiseipline integrative approach.

Integrative approach means that social economic research does not stand by itself
but is an element of evaluation and direction in the studies of cultivation
technics. Multidiscipline means that partial and one sided information will not
mean much in the efforts to find sultable adaptive technology in the widest sensa.
This approach directs the research to:

Evaluating the possibility aﬁd economic néaning of cultivation technics tests.

-~ To assist in the identification of the kinds and methods of research which
are relevant to the interests of the farmers (producers), particularly in the
course of developing a technology which can create work intensivity and
increased income.

- Identification of social economic constraints and business opportunities opaned
to farmers which determine the group behaviour and participating in finding
adaptive technology suited to the agro~ecosystem considered from the physical
as well as social sconomic standpoints.

Basic model.

In principle, human behaviour can be explained by the minimum action princip-
le (which in the narrow sense can be replaced by the common economic principles
such as maximalization of profit or minimizing of cost) applied within the limit
of ability of an entrepreneur, which constitute constraining factors. Various
social economic constraining factors can be explained as follows:

- Lack of knowledge and akill. People will only use a technology if the mean-
ing of it is clearly understood. One will act in accordance with one's
expectations and these. expectations depend on one's knowledge about the
technology to be used,

- Limited resources: capital, manpower, land.

-~ Lack of production lagistics, including continuity and quality of service and
the time.

~ Imperfection of maxieting, such as small demand, low price, difficulty in
storing and processdng of the product, large trade margin etc.

- Short horizon of plapning. This is closely connected with the knowledge and
income of an entrepgenewr. An entrepreneur possessing a large capital can
afford to make laory tern planning. Low capital entrepreneurs might only
be able to make day to day plans just enough to cover tomorrow's needs of
the family. Thls means that having 100 rupiahs now is more important than
having 10,000 ruyplphs next year.
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Limited ability to take risks. Each business enterprise has risks. The larger
the investment and the larger the risks which might come, the smaller the
number of entrepreneurs willing to make investments, particularly the small
entrepreneurs. :

Business opportunity. 'A good entrepreneur is one who can make business
combinations which bring optimal profits. Perhaps in a certain region

the farmers are unwilling to carry out intensification in rice cultivation,
because most of their income come from coffee or other businesses. In
determining an adaptive technology for a certain region, this matter should
be spacially considered.

Within the boundaries determined by the above constrains, the behaviour

of an entrepreneur is characterized by the optimal principle in the economic
sense¢. Things which cannot be explained by the above cons trains constitute
residues which might be caused by the system of value in which material does
not constitute a dominant system of value.

Types and nethods of research.

The comprehensive research type at micro farming efforts level. In principle
the research is started by experimenting the packet on the farmer's land
and together with the farmer. At the same time, participating farmers and
other farmers are taught to make farm recordings. From the results of the
experiment can be evaluated the effect of the technology on the farmers
income and identification can also be made of the constrains experienced or
will be experienced by the farmers in case the technology is spread widelu.
Harketing surveys and secondary data collecting in the region concerncd will
help in the identification of the constrains which might come about. Thus
it is hoped that a clear picture of supporting facilities to be prepared,
can be obtained, in introducing a technology in a certain region,

In this case, the technology should of course be adaptive, meaning that
it can be adopted by the local farmers, not just one or two. This kind of
research has been started in the development of cropping system and IRAEN
ecooperates with IRRI. During this research, the researchers stay with the
farmers, in accordance with the epistemologic principle of the self standing
system.

Macro level comprehensive research type.

Identification of the variety of commodities to be developed should be basad
on the prospect for the demand of the comiodities. This can only be learned
from macro level economy based on the studies about the tendency of consunmp-
tion and inter regional and international trade. Then an integrative approach
is used by considering a commodity as an agrobusiness system. This kind of
study has been carried out on corn in cooperation with SEARCA.
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- Partial research type.
The first twvo types of research are relatively expensive considered from
the standpoint of costs as well as manpower. For this reason it is still
necessary to carry out partial researches which can be carried out extensive-
ly, to supplement the information obtained from the above two types.
"Farm recording" without experiments, "marketing survey"” are examples of
the researches being carried out.

Priority and stages of research.

At presant the principal constrain is skilled manpower. Considered from
relevancy of issue, the micro agricultural efforts comprehensive research type
should get first priority at present. This specifically a problem for tha
research institution which is oriented to the technology of cultivation and
is practically never carried out by other research institutions moving iIn the
field of social cconomy, On the other hand, this kind of research, methodolo-
yically, is new which should s+ill bo developed in order to achieve the goal,

Many macro level comprehensive research type are carried out partially by
cther research institutions such as the university and Survey Agro Ekonomi. In
this case the Central Instituta of Agricul tural Research hopes to get informatien
from them, before it is able, with the present manpower, to carry out its own
comprehensive researches. Actuvally in this kind of research, cooperation
with other institutions should always be maintained,
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Chapter IV

DIRECTION OF RESEARCH PROGRAMS .

In order to direct the research programs, accurate criteria of priority
should be determined. These criteria need not be detalled as yet. Detailed
criteria will only be needed to plan annual programs. In order to determine
the criteria, considerations for determining the priority should be made.

1. Considerations for the determination of priority.

The following considerations are the basis for the determination of
the research priority crideria,

a. Because of limited budget, facilities and rescarch workers, efficiency
should be Increased.

b. Research of food crops aspects covers many fields of discipline.
Each field of discipline does not stand alone but support each other.

c. Increasing the production of food crops regquires an overall recommenda-
tions and specific in nature in accordance with the location or season.

d. Overall and specific recommendations require Integrated research.
Integration can accomudate research activivies which support each
other.

For this reason, integratad researches should get first priority, i.e.:

Variety Improvement research program is an integrated program to producs
dnd overall and specific recommendation. New supreme variety and it packet
of technology constitute a recommendation for increasing the production of
foud crops. Purification, agronomy, physiology, social economy and pests/
diseases experts, together, define the plans, manage the execution and
evaluate the results of the researches.

Cropping sysitem sescacch program covers studies of rice and second crops

by utilizing and maintaining the continuity of the sources of production

as wall as possible. Intensification of cropping system can incraase
production through extension of area and frequency of harvesting, increase
and equalize the distribution of the farmers and provides wider opportunity
for work for the villagers, Purification, agronomy, pests/diseases, physio-
logy and social economy experts should work together to define the technology
suitable for local conditions.

Right technology integration recearch program determines the recommendation

on the basis of regional adaptation/verification. The technology packet as the
result of research in the Research Institution's garden is tested for its suitab-
ility on the farmer's land within the economic ability of the farmer, Experts

in the fields of: purification, agronowmy, physiology, pests/diseases and social
economy together plan, observe and evaluate the results of the research based

on their respective eypertisa. The results will constitute the basis for
determining further verification tests and complete the recommendation of

the packet of technology in a.:cordance with local conditions.
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Dry and tidal lands integration program aims at obtaining the recommendaticn
for the suitable packet of technology for each area. In this program water
management is an important issue which should »e connected with the compo-
nents of modarn technology. The supreme varieties for the tidal and drylands
require seperate handling. Besides, the problem of the specific nature of
the tidal land and the prolblem of land management of the drylsnd require
intensive studies. Seperate,researches should be carried out for the
improved efficiency of the use of fertilizer and other materials for both
types of land.

Disease and pest control integration program aims at maintaining optimal
yield but limiting unwanied side effects. For this purpose-all existing
components of technology are used in & unit of planning to keep the pests
and diseases below_ the tireshold of economic damage. In the efforts to
carry out integrated control, components of control are always used on the
basis of the ratio between the costs and expenditures, most profitable for
the farmers.

Guide to the axecution.

Therz should be an overall planning of integrated research programs based
on regional problems. The emphasis of the execution of research programs is
on regional activities., The expert staff provides guidance through grading,
training and directing to local research staff. Observation of the research
projects should be done together by local research staff and define together
in pariodic reports. The results of the researches will constitute the founda-
tion for the next planning of research. Exchange of opinions and experience
will promote smooth planning, cbservation and evaluation.

Limited ability requires the solving of problems in stages and determina-
tion of researches regquiring short and long term solving. Below are present-
ed the research programs based on the above classification.

Short term rescarch programs.

Subject matters which are included in the improved variety integration
program (GEU) .

Improvement of tho varieties of rice resistant to key pests/diseases, having
nice taste, low or medium height of plants suitable for the conditions of
the cultivation arcas (area with good irrigation. low and tidal areas, high-
land, problem land), suitable for low or high fertilizing, suited to cropping
process in accordance with demands.

Improvement of the corn varieties which are resistant to Sclerospora maydis,
gquick and medium growing: souybezn varieties resistant to rust disease

{ Phakospora phachyrhizae), resistant to Agromyza phasecli; peanut varieties
resistant to Pseudomonas solanacearum and Purrinia arachidis; Green peas
varieties resistant to scab, Elsinee iwatae; Sweetl potato varieties resist-
ant to Cylesformicariue; Sorghum varieties resistant to Anthracnose, rust
and scab discases.

-163-



To find varieties of corn with quick and medium growing quality, guick growing
soybean varieties and sweet potato varieties possessing high protein and
carotene. :

Increasing the efficiency of us of the nitrogen, phosphate, potassiumn and
micro element fertilizers by finding the right method, time and dosage of
fertilizing; determining the balance of nitrogen, phosphate and potassium
elements in certain soil and climate; lessening the loss of the nitrogen,
phosphate and potassium elements; evaluating and using organic sources of
element and the effects on the structure and Fertility of the soil; evaluat-
iny and using the characteristics of the crops which determine their tolerance
to: lack of water, too much water, low temperature, problem soil and shades;
determining -the effects of tie tlimate on growth and production; identifying
lack of the micro, K, S elements, the location, spreading and the ways of
gsolving tne problem.

The metiods of limiting the loss or shrinkagein drying, processing and storing
by determining the time and optimal temperature for drying, calculating the
moisture contents and the heat caused by processing and storing; methods to
prevent and control storage pests and disease; determining the chemical

and mechanical factors on the quality of yield; finding the methods/times

most right for harvesting, peeling, drying, cleaning and storing; determining
the optimal moisture contents for storing.

Testing the efficiency of machinery and tools and the method of seed processiigs
finding an effective, efficjent and practical method to test the growing capaci-
ty «ind moistaore contents of seeds.

Subject matters included in the cropping system integration program,

Finding efficient use of water in connection with. crops, land and climate,
Orderly and thrifty management of land and wator.

Lffective, efficient and safe grass control (technics of cultivation, mechani-
cally and using herbicide).

Finding combinations of various crops suitable for local cropping system,
considering the land, climate and environment.

Finding the packet of technology for rice cultivation with fishery in the
ricerields.

Mdaking agroclimatology wap for agricultural planning and development.

Subject matters included in the right use technology integration program for
recommendation.

Micro level comprehensive researcil: Packet of technology experiments on
farmers land in accordance with local conditions.
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Subject matters included in the tidal and dry lands integration progran.

Better methods of cropping for tidal, deep water, dryland and critical land
regions,
Identification of specific nature of soil and the methods of solving the problem.

Subject matters included Iin the pest and disease control integration program.

Efficiency in the use of pesticide.

Side effects of pasticide on biotype components.

The roles of parasites and predators.

Determining the economic thresheold of rice and second crops pests and diseases.
Identification of races and biotypes, determining the location, spreading and
control.

Identification of the locations and determining the spreading areas of potential
key pest and diseases and the methods of control.

The methods of monitoring and pressing the pest and pathogen population,

Long term research programs.
Subject matters included in the improved variety integration program (GEU).

Monitoring the environment: forecast of climate and ecologic and biologic
balance, agroclimatology, flood forecasting and draught forecasting.

Finding the ideal types of plant for second crops.

Finding rice varieties with higher potential of yield and containing high protein.
Evaluating and making use of micro organisms to bind air nitrogen in rice, corn,
sorghum and nuts.

Inter specific crossings and mutations for resistant to pest and diseases and
important agronomic characteristics.

Finding the sources of resistant to key pest/diseases,

Subject matters included in the cropping system integration program.

The methods of orderly and thrifty management of water and land.
Haintaining the continuity of the fertility of the land for food production,
Use the foodcrops produce as well as the crops waste for industry.
Evaluating and-making use of other food crops.

Subject matters included in right technology integration program for recommenda-
tion.

The influence of modern technology on social economic development.
Identification of commodities whilch need to be developed based on the prospect
of demand for the commodities (macro level comprehensive research).

Partial researches to supplement micro and macro comprehensive researches.
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Subject matters included in the tidal and dry lands integration program.

Using the land productively and efficiently by maintaining the continuous
fertility of the soil. o
EBvaluating the level of shrinkage of the fertile layer as the result of cultiva-
tion and finding ways to limit this.

Subject matters included in the pest and disease control integration program.
The methods of forecasting discase and pest explosion.
Biological method of pest and disease control by use of predators and parasites

Use of chemosterilants, inhibitors, and hormone in the course of integrated
pest and disease control.
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Chapter V
-DEVELOPMENT OF THE ORGANIZATION.
The principle of an effective research organization.

For a research Institution to become an effective research organization
the following matters should be considered:
The special nature of agricultural research; Basic components of agricultural
research; The role of research in agricultural development; Internal connect-
ions in a research organizations; External connections of the organization.

The special nature of agricultural research.

Agricultural research has special natures or patterns as follows:
Use of wide variety of science disciplines; Has regional characteristics,
for this reason requiring studies in various ecologic conditions; Has
international characteristics as the result of zxchanges of thoughts, infor-
mation, expertise, genetic materials etc; Inter-dependence among various
disciplines of' agricultural research requiring teanwork in solving them;
Inter-dependence among agricultural sectors and within the sectors themselves
to solve the problems being faced.’

asic components of agricultural research.

]

Base as gquide in carrying out research covers: plaming of research
brograms; flexibility of research organization and programs; methods of
problem solving; utilization and improvement of the guality of knowledge
and sKkill of talented workers.

Planning of research programs.

Agricultural research programs are based on an overall national policy.
The programs should be problem oriented, to handle urgent problems; Develop-
ment oriented, in keeping with the development of the farming community
which is directed towards modernization. For this reason they should be
sensitive to present and future needs. Indeecd "the programs should also be
capable of having a hand in shaping the Future”; Showing the balance between
the aspects of commodity and important problems in various disciplines, sup-
porting factors/service; Showing guod combination between the aspects of
basic and applied research and adjustments in the course of development;
Preparing research opportunities, nationally, and as the result of their
application in various ecologic conditions, there should also be regional
researciies; Can make use of the results of researches from everywhere which
can be applied in our country.
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Flexibility of research organization and programs.

Research program$ and organization should be flexible and opened to evalua-
tion of the programs, their developments and research priority. Research
activities should be directed to important problems based on priority. The
emphasis of research is oriented to production and marketing, for the purpose
of solving the problems existing in farming community.

HMethods of problem solving.

"Team approach" should be developed in the course of solving problems.
A smooth communications system between various research organizations should be
maintained to prevent constrains or duplication.

Utilization and improvement of the quality of workers.

This matter can be carried out by: Coordination between research and educa-
tion for possible training/upgrading and coordination with other organizations
for on the job training.

In this case the efforts. of course, should be adjusted to possibilities of
budget; while the quality of the researchers should be recognized and get proper
pay. The same with the services and abilities of the workers; while the appoint-
ment of the workers in the work discipline should be in accordance with their
aptitude and education.

The role of research in agricultural development.

Tarough mission oriented efforts, a research organization should be equip~
ed with firm components i.e.: highly capable researchers and like to work to-
gether in planning the development of the institution as well as in carrying out
researches and high quality/administrative component which supports the research-
ers in their researches.

Operational strateqy. The principal aim of this strategy is to Improve all
efforts in the course of achieving the goal of the research.

Strategy for location. The location of the research institutions,nationally
as well as regionally should be adjusted to prospective clientele approaches
or to ecological approaches.

Internal conmnections of research organization.

The components of a research system cover facilities, manpower, structure
of organization and funds. Anywhere, when there are human elements involved,
there will occur the social factors in the relations among themselves, among
groups and within the entire system. A researcih organization can be daescribed
as a social system, in which there are several groups of people working as
researchers, administrative staff and the common workers. FEach group has its
specific attitude, as well as tradition of self respect and behaviour.
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It is the inter-group and organization relations which make a resecarch _
organization a social system. These relations can be -the cause of frictions
and pressures on the organization.

Besides the relations mentioned above there are also individual relations,
particularly among members bf the group. Individual and group relations
should be maintained so that it gives the feeling that the organization
belongs to everyone and for the interests of everyone, Such a condition
shows the existence f "moral", i,eu. a level of interest and pride shown
by the individuals in the group and in the entireness of organization.

External relations of the organization.,

Besides the internal populations, the organization also has external
relations. YThese kind of relations of a large research organization are
quite extensive.

The Central Institute of Agricultural Research carries out cooperations
with: Domestic offices (other research institutions, Agricultural Offices,
the Directorates under the Directorate General of Food crops Agriculture,
Bimas, Universities etc.)

The Central Institute of Agricultural Research as a research organization.

The Central Institute of Agricultural Research is a research organization
moving in the field of research for food crops.

Tasks of the research.

The Central Institute of Agricultural Research carries out researches
for rice, corn, sorghum, wheat, nuts and tubers in the aspects of purifica-
tion, agronory, physiology, pest and disease control, supreme seeds, techno-
logy of yield processing and social econony.

The task of distributing the results of the researches.
Results of the researches are published through "CRIA Annual Report*,
"Berita LP3", "Contributions of the CRIA", other publications, Seminars,

Workshops and Trainings.

Special trainings are held for agricultural extension officers and
government officials.

The Development of the organization of the Central Institute of Agricultural
Research.

The Central Institute of Agricultural Research consists of: Sections,
Branches and Representatives. *)

*) Quoted from the Decision of tie Minister of Agriculture No. Kep., 20/4/1967
about: Ragulations about the structure of organization, Tasks, Leadership
and work procedure of the organization's units within the Directorate
General of Agricul ture.
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The sections consists of Sub-sections: The Branches are Research Institutes
in the regions; The Representatives are extensions of the Central institute”
for regional executicns, ‘ ' : o

The Office Formation of the Central Institute of Agricultural esearch was
stipulated in the decision of the Minister of Agriculture No.Kep. 30/2/1966
as followss the Secretariat, Physiology Section; Disease and Pest Section,
Agronomy Section, Supply Section, Technology Section.

Furtier, in the decision of the Hinister of Agriculture No. Kep.30/12/
1966, the regional executive elements were determined, i.e.: the Makasar
Agricultural Research Institute, Representative of the Central Institute of
Agricultural Rescarch, Experimental Plots,

The structure of organization changed and in 1259, the supply and techno-
logy sections were abolished. The Supply Section was transfered to the
Directorate of Technics while the Technology Section was ianded over to the
Sang Hyang Sri Institute. As the document of transfer to Sang Hyang Sri
has not yet issued, fianally with the approval of tie Sang Hyang Sri Public
Company (Perum) the Technology Section has been re-transfered to Lr3.

Thare was a new development in 1971, with the appointment of Maros and
Sukamandi as Branches with autonomic status. Thus the Branches and Represent-—
atives in the regions at present are: the Maros Agricultural Research Instituta,
Sukamandi Branch of the Central Institute of Agricultural Research, East Java
Ropresentative, Ceatral Java Representative, West Sumatra Representative, and
Kalimantan Representative.

Further development will be the formation of two research centers at Suka-
mandi. The presenc Sukamandi Branch which is being developed will become the
Research Central Institute for Rice and Second crops.

There 1s great possibility that the present Branches will become Represert-
atives., Tais is indeed important considering the nature of agricultural re-
searcit as menticoned above. Indeed tne Branches are expected to be developed
into Regional Agricultural Research Institutes.

In planning the development of agricultural research organizations, the
following factors should De considered:
Develapment of research organizations; Division/grouping of research disciplines;
The tasks of the supporting sections for research activities; the climate in
research organizations; Decentralization of research activities.

Development of research administration.

The nature of agricyltural research, principle of execution and the connect-
ion with tie country's development have been described above. In order to
get results, the strategy of the organization should be directed toward this
by employing talented manpower who can work together, as the principal component
of the orginization.
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Orientation to development requires a "strategy” for execution. This
puts forward the importance of the role of problem identification for -
determining the right strategy for research. Such problem identification
requires an overall analysis of environment, source of funds and crite-
ria of evaluation. In this way it can be determined whether a problen
should be studied. Env1ranmenta1 analysis requires determ;natlon and
perseverence in finding the opportunities wiaich encourage research.

In the end the environmental analysis will provide a list of priorities
and the sequence and can also provide a list of problems existing

within the community and regquiring studies.

In this development period, research and action very often to gn
together,in which resecarch is carried out on action program and the action
motivated by research findings. It is clear that a research organization
should be supplemented by components ii tiue form of capable and expert
researciers. For this purpose, a "Research Program Director" together
with starff are required.

Another very important strategy is planned employment of research/
technical manpower for tie organization. This also covers knowledge
improvement for existing staff of rescarchers, so that the rasearch
organization will always have qualified manpower. For this purpose, an
axecutive office is needed i.e. a "Director for Hanpower Planning and
Training” and his staff. #the training program should also covers a
program for the spreading of practical knowledge as research findings
of the organization, to the farmers and other offices (=extension),
so that the organization can. form good linkages, smooth operations,
talk in the same language, so that in the end there is a feeling of
teanwork. Finally, this will result in an evaluation that the organiza-
tion is worth existing.

The "Research Program Director' and "Director for Manpower Planning
and Training" are staff members of the "Raesearch Station Director”.

Researcn discipline grouping.

Grouping of the disciplines should be adjusted to needs so that it can
encourage the creativity of the rescarchers by taking note of their way of
thinking. In this case a Research Program Director and his overall aralysis
will direct the organization as regards the grouping, while the Director for
Manpower Planning and Training will Iimplement I1t.

In determining the groups of discipline which will become parts of the
research disciplines, we should consider future development, because the numvers
of the group can be small or large. What is important is how many and what
disciplines are required, which can be manipulated with the thought that
extension to big research organizations is not closed.

More extensive groupings of research disciplines than present groupings are
as follows: FPlant purification, Agronomy, Plant pests, Plant disease, Physio-
logy, Agricultural economj, Agricultural technology/Agronomic engingering, Soil
Microbiology, Soil fertility, Seed technology/production, Technology of agri-
cultural products. These groups require technical and scientific services, i.¢.:
Library and documentatxon center, Statistics, Communications, Plot Management.
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The tasks of the supporting sections of research activities.

The supporting sections for research activities can be divided into the
following groups: Personnel Administration, Finance, Supplies, Institutional
Household/inventory, Expedition and travel, and foreign Cooperation. These
supporting .sections should become the catalyst of research activities.  The
task is to give the opportunity for the staff of researchers to achieve the
research goals. %The division of the section into the groupings or administra-
tions, is intended to show that their functions as supporter and cataluyst are
vital if the organization is to go on progressing,

It is elear that in this section an able, experienced and firm executive
officer is needed to steer his subordinates towards successful achievement of
the research goals, by carrying out their tasks as the support to rescardh
activities., This executive office is the "line" to the director of the institute.

The climate In research organization.

A research organization also follows the organizational principles of the
general management with several modifications in accordance with the specific
climate of rascarch.The most important in this case is the carrying out of the
tasks is based on the desire to cooperate, not because of fear of the law.

For this reason, there should be an effective coordination within the organiza-
tion; an understanding of the aim of the institution be cultivated. In this
way each will steer his activity towards the achievement of the goals of the
organization/institution.

Individual relations,

The "scalar" and Functional"” process is not always suitable for a modern
organization, particularly a research organization. The relations between the
director, Heads of Departments/Sections, heads of Sub Sections is a scalar
process, but the essence is different. The concept of boss and subcordinate
relations is not suitable.

There is a hierarchy in a research organization but very often it becomes
"multiple hierarchy®. #Phis occurs because traditicnal hierarchy in which each
person has only one direct supervisor 1s opposed to specialization as part of
a research organization. The multiple hierarchy is based on twa kinds of
authority i.e. "administration authority" and "professional authority".

Line and staff.

In a structure of organization in which there is specialization, two
kinds of executive are needed i.e. Line and Staff, The case is the same with
a ressarch organizations, assist in supervising and provides services to "line
personnel” at each level of organization.
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In a research organization the existence of technical competence will give
another pattern. Technical competence of a staff man very often is more
conspicuous, in the sense of a technical decision. For this reason, very often,
the experts are not considered just as suggesters only anymore; indeed their
opinions sometimes have more weight than more suggesticons.

Scope of control.

The concept of scope orf control is still applicable, because there is a
limit to the ability of a person to receive information, and then processing and
evaluating it. For this reason, groupings with adequate scope of control is
still the principal pbint in an organization.

In general, in research organizations, wider scope of control is considered
more sultable. This means that wide transfering of power/authority is quite
common.

Authority,

In a research organization autiority and responsibility are diffused.
Authority and dependence have different connotation than authority and depend-
ence in other organizations. This is because, although the higher office of the
organization has the formal authority, in formulating a decision, for the most
part consultations and agreements are sought. At the heads of Section level,
the avthority and technical competence cannot be distinguished anymore. In
this case direct interference in research executions is necessary and also it
dous not go against requlations. Still, this is not wanted by researchers.

Transfering of authority is widespread in research organizations, but
still it is suggested that the transfering although specific or general, should
be clear. Besides, transfer of authority, when possible, should be to the
nearest level to the execution of the task. By such transfer of authority,
the responsibility is permanent, to the director as well as the unit or sub
unit heads.

Communications.

A basic teaching as a theory in traditional organizations is that communica-
tions should go through the channel. This is not always the case with research
organizations. 4 number of administrative information does go througn certain
channels, but for the most pat, exchanges of information occur informally.

This occurs at every level of a research organization. This way of cormmunicating
(information) can affect the relations regarding power in the organization,
because it can decrease the power of the direct supervisor, while the power of
the subordinate can increase.

For smoother operation of the organization, the staff meeting wiich
usually discuss the routine problems of the organization or the policy of
research, should also discuss personal relationship which is a very important
matter. Visits to various sections, laboratories etec. Dy the supervisor will
encourage the activities of the researchers. This personal relations is also
very importait for external- -operation. In a research organization, there iz a
special "technological gatekeeper”, who is usually scientific capable and has
extensive personal relations-and views.
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Balance.

Ii a well organized organization,the balance should be maintained in the
fbrm.ot gdequate sub sections. Although the procedures have baen determinad,
flexibility should be guaranteed and exessive centralization be prevanteé.

They are principal groups which give the character to a research

organization, i,e.: leadership, researchers, techniclans, administration and
other personnel (workers) groups.

Although each group is dependent on another, it is clear that their tasks
in the organization are different. For this reason different administrative
approaches and practices are needed. In discussing the research management,
very often only two groups are put forward, i.e. the researchers and the
administration group, which have different characteristics, criteria and norms
and which can cause some problems in a research organization. In this conneotion,
a research manager is a must, so that the entire organization has the same
understanding, 1.e. that in the research organization there existg a sacial
environment with a research system.

An experienced administrator will emphasize that the principal task of
the research organization is carrying out researches with the researchers as
the nucleus. For this reason the administrative tasks are steered towards
achieving the goal of the research. In a research organization, the research-
ers are the “"scientists", "professionals”,"employees” and membars of a social
group. For the success and well being of the research organization, it is clear
that the organization requires adjustment to regulations, but it is also clear
that healthy awareness of cooperation should be created.

I't has been described before that personal relations within the group show
the existence of morale of the individuals in the group and in the entire arganiza-
tion. This can be increased further through an action which, although it is out
of the line of the organization, but very useful and is being practiced, :.e.
an integrated program in which all groups or disciplines participate in the
program of variety purification (GEU}.

The principles of organization in a research organization as mentioned
above, are for the understanding that the nature of research organizations
differs from the usual organizations, so tnat they should be managed different-
ly too. Thus it is clear that 1line functions as the result of unity of command
or also unity of direction will only be applicable to certain groups outside
“research discipline". '

Decentralization of research activities.
As has been mentioned above, regarding the nature of agricultural research,

in Future the organization of the Central Institute of Agricultural Research
should consist of the Central Research Institute and Regional Research Institute.
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In this system the research activity and pattern should be adjusted to the
following: : o

Research activity in the central research institute.

Emphasis of activity Is on researches which: Reguires focussing of the
researchers® thoughts to technical improvements in the laboratory as well as the
field; Directed tc development of new knowledge, new metiods and use of new
facilities; FHaving extensive application as a whole and inte-regionalli, by
consideration of future possibilities.

The researchers from the Central Research Institute should be able to gulde
and coordinate researclies carried out at the Regional Research Institute.

Research activity at the regional research institute,

Empiasis of activity is on: Experiments of varieties and use of new methods
and facilities produced by the central institute, for evaluation of their suitabi~
lity for the regions. Integration of the methods and facilities into the activi-
ties and combining the activities in accordance with the needs of the region.
Centralizing of researches with emphasis on solving the specific problems of
the region concerned., KResearch activities do not end here but extent to
researches on tie farmers land,

Researci activity on the farmers land.

Through cooperation with those outside the institute, simple experiments
are very often carried out on the farmers land, in order to find out their
suitability to local conditions. These experiments are supervised by the
researchers, from the central as well as regional institutes. The experiments
should be planned in such a way so that besides being "adaptive" they also
function as a demonstration. '

For the Director to be effective as the one responsible and holds the
authority Iin an Iinstitution, he needs the assistance of a Vice Director,
Director of Programs Director of Training Manpower and Director of Administration,
each with his respective staff members. The Vice Director manages the inter-
nal affairs of the institute, particularly in connection with the institution's
operation. fThis way, the Director will have the chance to manage the external
relations in order to explain tiie potentials of modern technologies produced
by the institute, to his superior as well as to the public., It is important
to continue to strengthen this function considering its position in the institute
in the course of increasing food production.

By considering the special characteristics of a research institution as

mentionad above, it can be concluded that more extensive scope of control is
absolutely necessary for a research institution.
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The basis for this is wider transfer of authority compared to an ordinary
organization. '"Management by delegation" is the characteristic of the diagram
of a strong research organization. Furthermore, solving of agricultural
problems requires a synthesis of a wide range of scientific disciplines. Pest
control is connected with the field of variety (purification), insecticide,
toxicity and the effects on environment (ccology), cropping system (agronomy),
price and marketing (social economy}, method of giving (agricultural machinery).

The number of sections in an institution should be adjusted to neseds by
considering the available facilities and manpower. Of course, the conditions
in one institution differ from another.

As has been mentioned above, the central organization should have
functional connection with those in the regions, especially at the section
level. Ia this connection, the Section Head in the Central Institute should
have functional authority to coordinate researches in nis field at the
central and regional levels., The Program Pirector together with the Branch
fHead in connection with Functional relations should direct the programs
in the regions, programs which arc now being executed particularly in connection
with the national program,

Suggestion for thae structure of organization.

In accordance with above explanation, it is suggested that the structure
of organization of the Central Institute of Agricultural Research at the
central level be as contained in Diagram I. (hile the structure of organization
at regional level, as described in Diagram II. .

In Diagram III description is drawn of the philosophy of relations of the
components of a research institution. It is clear that administration is an
important tool for supporting research activities, Without effective adminis-
tration, finance, logistics, personncl etc., the institution will certainly
face gresat constrains.
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Diagram I, Structure of organization of the Central Institute
of Agricultural Research, at Central Level.
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Diagram II. Structure of organization at
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Diagram III. Philisophy on inter component relations in a research

institution.
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Enclosure

THE STEERING COMMITTEE AND THE EXECUTIVE éQMMITTEE OF
THE CENTRAL INSTITUTE OF AGRICULTURAL RESEARCH WORKSHOP.

Bogor, January 5-7, 1976,

Steering Committee

Chairman : Prof. Dr., Ir. A, M. Satari
Secretary : Dandi Sukarna
Members ¢ 1. Dr. Rusli Hakim
2. Ir. Suvharsono
3. Dr. Subijanto Sujadi
4, Dr. Ibrahim Manwan
5, Sadikin Somaatmadja M, Sc,
Executive Committee
Chairman : Ir. Sutjipto Partohardjono
Secretary : Ir. BEdi Sunarjo
Program/material/

report/edition : 1. Ir. J. Sujitno
2. Ir. M. Ismunadji
3. Ir. 4. Sundaru
¢. Ir. Suniati Sumardi

5. Ir. Amsir Rifin

Finange : D.A, Wattibrahim
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iogiéti cs o : Wikarna

AccoModatidn/ -
consumption : Dardjat

Enclosure

LIST OF THE PARTICIPANTS OF %HE
CENTRAL INSTITUTE OF AGRICULTURAL RESEARCH

WORKSHOP
No. ¥ame Office
l. Prof. Dr. Ir A, M., Satari LF3, Bogor
2, Prof, Dr Ir Gunawan Satari Pajajaran University, Bandung
3. Dbr. Ir E. Rukasah A. ' Bappenas, Jakarta.
4. Dpr., Ir i. Y. Birowo Bureau of Planning, Department of
Agriculture, Jakarta.
5., Dr, Ir O. Koswara Soil and Food Crops Research and
Development, Jakarta.
6. Ir Soenardi Directorate of Food Crops Protection,
Jakarta,
7. Ir Ratna Djuwita Wahab Bappenas, Jakarta.
8. Dr. M. Rusli Hakim LP3, Bogor
9. D»., Hidajat Nataatmadja LP3, Bogor
10. Dr. Ir T. N. Oka LP3, Bogor
l11. Dr, D. M., Tantera LP3, Bogor
12, Dr. R. Subijante Sujadi LP3, Bogor
13, Dr. B. H. Siwi LP3, Bogor
l4. Dr. Z. Harahap LP3, Bogor
15. Dandi Sukarna LP3, Bogor
16. Ir S, Paransih Isbagijo LP3, Bogor
17. Ir Scemardi LP3, Bogor
l8. Ir M. Suhardjan : LP3, Bogor
19. Ir Suvharsono LP3, Bogor
20. Ir M. Ismunadji LP3, Bogor
21. Panoedjoe P, LP3, Bogor
22, Ismu Sukanto Suwelo M.Sc. LP3, Bogor
23. Dr. Ibrahim Manwan LP3, Maros Branch, South Sulawesi
24. Mansur Lande ¥.S5c: LP3, Maros Branch, South Sulawesi
25, Ir A. Hasanuddin LP3, Maros Branch, South Sulawesi
26. Sadikin Somaatmadja M.Sc. LP3, Sukamandi Branch, West Java.
27. Ir Djoko Damardjati LP3, Sukamandi Branch, West Java.
28. Djam'an LFP3, Sukamandi Branch, West Java.
29, H. Noorsyamsi LP3, South Kalimantan Representative,
Banjarmasin,
30, Ir Soelaini Soelaiman LpP3, South Kalimantan Representative,
' Banjarmasin.
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33,

34.

35.

36.
37.
38.
39.
40.
41.
42,
43,
44,
45.
6.
47.
48.
49.
50.
51.
52,
53.
54,
55,
56,
57.
58.
59.
60.
Gl.
62.
63.
64.

Tairan Sarimin

Ir Darwis S.N.

Ir Firdos Nurdin

Ir Marwan

R.M. Sutantyo Sastrosadarpo

aAbdullah Prawirosamudro
Ir Azis Azirin

Jusuf Pontoh

Ir Aman Djauhari

Soegl janto

Ir A. Syarifuddin

M, Sirdan M.Sc.

Ir M. Sundaru

Ir Rumiati Sumardi

Ir Sutjipto Partohardjono
Iskandar Zulkarnaen M.Sc.
Lukman Neol Hakim
Sutjihno M.Sc.

Mikarna

D.A. Wattibrahim

C. Sardjono

Sukria

Inu Gandana Ismail
Wargi jono Hadi

Drs Sudjadi

Ir Hukelar

Ny, Marsah Suvaida Sl1.
Sumarno

Freddy Tangkuman
Sumanto

Wahjudi

Ir Edl Soenarjo

Ir J. Soejitno

Ir Amsir Rifin

LP3,

South Kalimantan Representative,

Banjarmasin

LP3,

West Sumatra Representative,

Padang

'LP3,

West Sumatra Representative,

Padang

LP3,

West Sumatra Representative,

Padang

LP3,

Central Java Representative,

Yogyakarta

LP3,
LP3,
LP3,
LP3,
LP3,
LP3,
LP3,
LP3,
LP3,
LP3,
LP3,
LP3,
LP3,
LP3,
LP3,
LP3,
LP3,
LP3,
LP3,
LP3,
LP3,
LP3,
LP3,
LP3,
LP3,
LP3,
LP3,
LP3,
LP3,

East Java Representative, Malang
East Java,Representative, Malang
East Java Representative, Malang
Bogor
Bogor
Bogor
Bogor
Bogor
Bogor
Bogor
Bogor
Bogor
Bogor
Bogor
Bogor
Bogor
Bogor
Bogor
Bogor
Bogor
Bogor
Bogor
Bogor
Bogor
Bogor
Bogor
Bogor
Bogor
Bogor
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