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Author’s abstract

Integrated Pest Management (IPM) became a widely supported approach in the
control of pests and diseases in crops. This study describes IPM policy and imple-
mentation, a.0. by the FAO Inter-Country Programme for the Development and
Application of IPM in Rice in S and SE Asia, in Indonesia, Malaysia and Thailand.
A brief description of agricultural development in the three countries serves to
understand their priorities in crop production and protection, the origin of their
institutions, their main pest and disease problems and their achievements in the
public and private sectors. Examples demonstrate the ingenuity of colonial
research in solving major obstacles in estate agriculture. A comparison of methods
of pest management in pre-World War 11 agriculture without synthetic pesticides
with modern IPM technology reveals some essential differences. In SE Asia in the
1960s, large scale intensification programs in rice production on the basis of Green
Revolution technology led to serious outbreaks of secondary pests and virus epi-
demics. The Regional and National [PM programmes induced a political commit-
ment to [PM in Indonesia and Malaysia. Large scale IPM training following the
FFS extension method had reached about 1 million Indonesian farmers by 1996.
The effect of the FAO IPM programmes on the pestictde markets of the three coun-
tries is evident in Indonesia, but not in Malaysia and Thailand.
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Malaysian Agricultural Chemicals Association
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Malaysian Agricultural Producers Association

Malaysian Plant Protection Society

Malaysian Agricultural Research & Development Institute
Malang Research Institute for Food Crops

Ministry of Agriculture (Kementarian Pertanian) (1, M)
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National Agricultural Research Systems
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Stellingen behorende bij het proefschrift van Jan H.M. Oudejans getiteld
“Studies on IPM Policy in SE Asia. Two Centuries of Plant
Protection in Indonesia, Malaysia and Thailand”

te verdedigen op vrijdag 26 februari 1999 te vier uur.

Stelling 1.

In Indonesié ligt het cruciale probleem niet in het maken van IPM beleid, maar in het
continueren van de vitvoering ervan.

(hoofdstuk 2 van dit proefschrift)

Stelling 2.

In Maleisi€ heeft IPM zijn duidelijkste uitingsvorm gekregen in de geintegreerde bestrijding
van onkruiden in rijst in de grote irrigatie-projecten.

(hoofdstuk 3 van dit proefschrift)

Stelling 3.

In Thailand komt het ontbreken van politieke aandacht voor IPM in rijst niet als een
verrassing omdat in de 20ste eeuw de rijstproductie meer gericht was op de export dan op de
nationale voedselvoorziening.

(hoofdstuk 4 van dit proefschrift)

Stelling 4.

Tijdens de koloniale periode van Indonesi€ leverde regelgeving een grotere bijdrage aan
IPM dan in het heden.

(hoofdstuk 5 van dit proefschrift)

Stelling 5.
Generieke bestrijdingsmiddelen zijn de dood voor IPM.,

Stelling 6.

Merkwaardig genoeg getuigt het massaal vitbreken van de wereng coclat (Vilaparvata
lugens Stahl.) op Java van de grote technische vooruitgang in het spuiten van insecticiden
met vliegtuigen sedert het eind van de 1960-er jaren.

Stelling 7.

Het Directoraat-Generaal voor Internationale Samenwerking (DGIS) van het Ministerie van
Buitenlandse Zaken pleegt kapitaalvernietiging wanneer het de grote investeringen in IPM
voor rijst in ZO Azié niet onderhoudt. Dit IPM programma vormt een der weinige concrete
invullingen van Agenda 21.

(Bron: Beleidsvoornemens in zake toepassing van criteria op het viak van structurele
bilaterale hulp. Brief van de Minister voor OS aan de Voorzitter van de Tweede Kamer der
Staten-Generaal, 5 November [998).



Stelling 8.

Met het relatief snel prijs geven van de eertijds befaamde Nederlandse expertise inzake
tropische landbouw en plattelandsontwikkeling verliest het Ministerie van Landbouw,
Natuurbeheer en Visserij de PR-waarde van zijn OS-gedrienteerde instellingen voor het op
de markt brengen van de Nederlandse landbouwkennis, diensten en produkten.

(Bronnen: “Schouders er onder: IAC en ILRI als versterking van Wageningen UR
internationaal. Rapport van de Commissie Bukman, Kok en van der Lely, November 1998,
Eindrapport strategische herorientatic LNV OS-beleid. Ministerie van Landbouw,
Natuurbeheer en Visserij, November 1995).

Stelling 9.

Naarmate de verantwoordelijkheid voor beleid en uitvoering van technische
ontwikkelingssamenwerking meer wordt toegewezen aan de sectordeskundigen op de
ambassades, neemt de mogelijkheid voor Nederlandse ontwikkelingsdeskundigen af om
kwalitatief en kwantitatief bij te dragen aan het ontwikkelingswerk.

(Bron: De Herijking van het Buitenlands Beleid. Nota van de Minister van Buitenlandse
Zaken, 11 September 1995)

Stelling 10.

In de Directoraten-Generaal van de Europesche Commissie lijkt onvoldoende codrdinatie en
deskundigheid aanwezig om een zorgvuldig bestedingsbeleid te voeren in zaken die
toewijzing en gebruik van pesticiden in ontwikkelingslanden betreffen. (Bron: Verslagen
van de European Workinggroup on IPM).

Stelling 11.

In een tijd die van viuchtigheid aan elkaar hangt ontstaat vanzelf behoefte aan
grendslagenonderzoek.

{Bron: Recensent Paul Scheffer in NRC van 26.02.1997 over de uitspraak van Rudiger
Safranski's “Naar de grondslagen vragen betekent omkijken”).

Stelling 12.

Het acronym SAIQ (senior assistent in opleiding) is niet alleen een grapje. Juist oudere
deskundigen, die hun in de praktijk opgedane ervaring willen analyseren en vastleggen,
hebben wetenschappelijke en technische ondersteuning nodig om doeltreffend te kunnen
werken.




Chapter 1
Introduction; From Paradise to Paradigm

1.1. Rationale

The title of this chapter refers to man’s dream of an Arcadian agriculture (The
idyll of the “sauvage noble’, JI Rousseau, 1712-78) and to the development of
Integrated Pest Management (IPM) into a kind of paradigm (Kenmore 1996; Kuhn,
1970). The theme of this book, the development of crop protection in three coun-
tries of S8E Asia, is inspired by a personal motive. My professional career as an
agronomist confronted me with conflicting concepts and activities concerning
ways and means to control pests and diseases of agricultural crops. For 30 years, I
carried out my tasks dutifully under the given circumstances with the knowledge [
had acquired at the time. Fortunately, the course of events enabled me to learn and
to apply new insights in various professional positions. The present study is an
effort to record and understand approaches and achievements in plant protection in
the context of agricultural development in SE Asia. My interpretations and con-
clusions are based on research, experience in the field and over sixty hours of
recorded interviews.

1.2. Serving two masters?

The author began his career with CIBA AG Agro-chemical Division (which
ultimately merged into Novartis, Basel, Switzerland), from 1966 to 1975. Five
years of company representation and product trials in E Pakistan and Turkey and
four years of world-wide research on aerial and ground application techniques
brought valuable knowledge about company interests, product performance and
spray droplet behaviour, but none about the ecological consequences of the work
done so conscientiously. Doubts awoke during the following four years of service
with a Dutch company, assisting in the management of some 4,000 ha of Circhona
(source of quinine), coffee, cardamom and other crops planted on the company’s
estates in Zaire, Rwanda and Guatemala. Outbreaks of Helopeltis bugs, coffee
berry borer and caterpillars were treated by calender spraying with low efficacy
and high incidence of intoxication of labourers. However, in the late 1970s, the
validity of chemical control was not questioned in the world of industry. The pes-
tictde oriented course was continued in the service of the Netherlands Directorate
General for International Development Cooperation (DGIS), 1979-83. I was com-
missioned to the United Nations Economic and Social Commission for Asia and
the Pacific (ESCAP), Bangkok, with the task of developing training capacity with-
in the ARSAP Project. ARSAP, the Agricultural Requisite Scheme for Asia and the
Pacific, was a long-term, Dutch financed, program to facilitate, increase and widen
the domestic use in ESCAP countries of more productive agro-chemical inputs by
small-scale producers of food and cash crops.
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Duties in later years, with the Dutch Ministry of Agriculture, Nature
Management and Fisheries, 1984-96, gave access to the world of biological con-
trol. Participation in various FAO/Netherlands missions dealing with Integrated
Pest Management (IPM) in cotton (Sudan), rice (8 and SE Asia), migratory locust
control (Sahel) and FAO Code of Conduct implementation {C America) placed the
questions of ecological balance and sustainability in the limelight.

The same Dutch Directorate General of International Development Cooperation,
that once funded the pesticide use promoting ARSAP project, became the major
donor of the FAO Inter-Country IPM Programmes for Rice and Vegetables in S and
SE Asia and for the Development and Application of IPM in Cotton in the Sudan.
The opportunity to participate on both sides, promotion of pesticides and promo-
tion of IPM, raised the question: "Did I serve two masters?’ If so, what did 1 learn
from it? SE Asia offered a good possibility, by availability of documentation and
personal exposure, to search for an answer.

1.3. Crop protection: need and realisation in SE Asia

Before the 17th century, sufficient native crops could be grown in SE Asia to
enable the settlement of numerous immigrants in the sparsely populated region of
SE Asia. From the early 17th century on, trade in agricultural produce developed
and foreign crops began to arrive. European trading companies exacted delivery of
rice and sugar and imposed the cultivation of commodity crops by Indonesian and
Malay farmers. In the [8th and early 19th century, enforced planting on a large
scale, often as monocultures, under poor technical supervision of the colonial
administration resulted in a low productivity. The shift to private plantation agri-
culture created a need for controlling the pests and diseases which threatened the
huge investments. Scientific knowledge was not available. Public and private fund-
ing enabled the founding of endeavouring agricultural research, first in the Dutch
East Indies and later in Malaya. In Thailand, there was little interest to improve
productivity before the Second World War due 1o the absence of foreign investment
in agriculture.

Through diligent research in the Dutch East Indies and Malaya, able scientists
succeeded, among others, in developing methods for adequate pest and disease
management. The solutions were sufficiently effective to enable an almost continu-
ous growth of production in terms of quantity and quality and a high return on
investment. Chemical means of pest control were limited to the application of only
few botanical and chemical products. Pest management tools included breeding
and selection for resistance, cultural control, employment of natural enemies, qua-
rantine, sanitation and other elements of control. With these means certain sectors
of plantation agriculture, in particular the sugar industry, in SE Asia attained a level
of productivity unmatched after World War II. Pest and disease management had
achieved a state of the art that continuation of scientific and financial support was
never questioned by politicians or financiers.

Early in the 20th century, the dual character of agriculture, existing of a commer-
cial export-oriented sector and an indigenous, almost self-sufficient production
sector, was recognized. The build-up of knowledge concerning improvement of
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production, loss prevention and pest management had, in these two sectors, devel-
oped along separate lines and at a very different pace. The necessity to improve the
productivity of indigenous agriculture and the income of the small farmers led to
the establishment of Departments of Agriculture in the Dutch East Indies and
Malaya in the same year, 1905.

The institutionalization of agriculture offered an opportunity to separate pest
and disease management from crop husbandry and to shape it into a separate field
of action. Protection of production and products became an independent subject of
governiment attention. Hence, a Plant Protection Division was set up within the
Departments of Agriculture. For the first time, public funds were allocated to the
scientific improvement of production and protection methods for indigenous food
crops. Agricultural Extension Services were created to test and demonstrate the
findings of research in the farmers’ fields.

In Thailand, where agriculture was regarded as a producer of export commodities
only, scientific improvement of indigenous food crops only began after World War I1.

1.4. The introduction of synthetic pesticides

The invention of DDT before and strategic research on synthetic organochlorine
compounds during the Second World War gave agriculture access to biocides with
a great potential for an almost instantaneous control of organisms noxious to crops.
Between 1945 and 1960, research on chemical control of pests, diseases and weeds
occupied the great majority of researchers and captured the bulk of funds, thereby
leaving little resources for further development of non-chemical methods of control.
Pesticide use was advertised and generally acknowledged as a reliable, cheap, eas-
ily applicable and possibly final solution to pest problems in agriculture. Due to the
exodus of labourers from agriculture and rising labour costs, chemical control
became the norm in agriculture in developed countries. Similarly, overseas com-
panies promoted the use of chemical pesticides in plantation crops as a way to cut
production costs and to reduce the need for labour. In contrast, pesticide use in
indigenous agriculture remained limited till the 1960s.

The Green Revolution of the 1960s introduced high-yielding varieties, subsidized
agro-chemicals, accelerated mechanization, and extended irrigation and credit
facilities. International research agencies and international foundations, which
financed the development of the Green Revolution technology, convinced politi-
cians and national experts that pesticides were an essential ingredient. Donors
offered ample financial and technical assistance, usually in support of food crop
production, which almost routinely carried a substantial pesticide component. The
pesticide message was passed on to the farmers through the agricultural extension
services.

The chemical industry installed impressive sales networks and succeeded in
transforming the rice sector into the biggest insecticide consumer in agriculture,
Asian governments made pesticides available at village level through subsidies and
logistic means. Two decades (1960s and 1970s) of intensive advertisement through
private distributors, extension agents and politicians convinced a whole generation
of farmers that they were likely to loose their crop if they did not apply insecticides.
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Within a few years, population densities of pest organisms increased in major
food and cash crops, and outbreaks and epidemics occurred more frequently than
ever before. Since the causes of these phenomena were not understood, farmers in
Asia and elsewhere were induced to increase the dosage of pesticides and the
frequency of application.

1.5. The development of Integrated Pest Management (IPM)

In the 1950s, similar problems of increased pest outbreaks were encountered in
N and C America in cotton, citrus, maize and alfaifa. In California, USA, funda-
mental entomological research on pest occurrence in alfalfa became a classic
example of IPM technology. The alfalfa case inspired scientists, such as V.M.
Stern, R.F. Smith and R. van den Bosch, to formulate definitions for IPM and
Economic Threshold Level (ETL) (Flint & van den Bosch, 1981). A significant
difference with pre-war colonial research was the pesticide-induced nature of the
outbreaks in alfalfa. Initially minor pests, such as the spotted alfalfa aphid, became
important when their natural encmies were killed. Tt was recognized that pest insect
populations survived through a rapid build-up of pesticide resistance (van den
Bosch et al., 1959).

Novel was the experimentation with insecticide dosage levels and the search for
target-specific insecticides with the objective to spare natural enemies if insecti-
cide usage was deemed unavoidable. Monitoring for pests and natural enemies and
the application of ETL values for taking chemical control decisions was not entire-
ly new. Around 1920 in Indonesia, S. Leefmans developed ETL-values to decide
on spraying, biclogical control or cutting of infested paim fronds for control of
coconut moth outbreaks (Kalshoven, 1951). An important difference was that the
Californian farmers had great interest in following the I[PM recommendations,
whereas the Indonesian smallholders at the time did not understand the measures.
Innovative too in the Californian work was the fitting together of information,
decision-making criteria, methods, and materials with naturally occurring pest
mortality into effective pest-management systems aimed at the maintenance of the
agro-ecological balance (Stern et al., 1959). The capturing of a set of technicalities
bearing great significance to sensitive issues such as food security, human health,
environmental quality, and public reassurance simultaneously into a workable con-
cept proved to be decisive. Politically minded scientists, such as R.F. Smith and
P.E. Kenmore, transformed Integrated Pest Management from a mere technology
into a pattern of thinking (paradigm) about the consequences of a growing depend-
ency on chemicals in agriculture.

European researchers contributed particularly through the development of [PM
technology for insect pest control in greenhouse crops (van Lenteren, 1995), and
of guidelines for supervised or guided pest control in field crops and orchards on
the basis of surveillance and ETL-values (de Fluiter, 1969b;, Zadoks, 1986).

1.6. The appearance of donors
Throughout the second half of the 20th century, large funds became available
for technical cooperation with developing countries. The motives of the donors
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consisted of a blend of cold-war strategy, feelings of colonial guilt, solidarity and
trade opportunities. The so-called Overseas Development Administration (ODA)
of individual donors called on their constituency for advice concerning targets and
ways for dispensing the donor funds. Because of the prominent place of agricul-
ture in the Third World economy and as a consequence of their accumulated expe-
rience in tropical agriculture, the United States of America and European countries,
in particular the Netherlands, the United Kingdom, and France, offered govern-
ments of developing countries, through multilateral or bilateral channels, an array
of agricultural development programs.

Many of these programs included a significant plant protection and pesticide sup-
ply component. Donors also contributed to agricultural development programs of
United Nations Agencies, International Development Banks and Foundations. The
founding of the International Agricultural Research Centres (IARCS) [e.g. for rice
(IRRI) and for wheat and maize (CIMMYT)} under the aegis of the Consultative
Group on International Agricultural Research (CGIAR) led to a break-through in
food production and agricultural technology, the "Green Revolution’. S and SE
Asia were richly endowed with financial and technical assistance. The Nether-
lands, for instance, earmarked a relatively large part of its development funding for
Indonesia.

In the 1960s, The United Nations Agencies for Food and Agriculture (FAO) and
Environmental Protection (UNEP) set up a "Panel of Experts on IPC’ and Jaunched
the FAO/UNEP Global Programme for the Development and Application of
Integrated Pest Control in Agriculture. Increasing pest problems in Green
Revolution rice varieties led to the establishment of a FAO Inter-Country
Programme for Development and Application of Integrated Pest Control in Rice in
S and SE Asia, 1979-99, in which initially seven countries participated. Since the
1980s, the Inter-Country Programme succeeded in installing National IPM in Rice
Programmes in the participating countries. The programs in Indonesia, Vietnam
and India became particularly successful in the 1990s. FAO implemented similar
regional IPM programs in vegetables and cotton in § and E Asia.

Australia (in line with the Australian-Asian alliance treaties) and the Netherlands
contributed considerably, in terms of grants and expert assistance, to the FAQO
Inter-country IPM Programmes in $ and SE Asia. In the Netherlands, ample avail-
ability of expertise in tropical agriculture and IPM technology and the historal rela-
tion with Indonesia were factors which influenced ODA-budget allocation to the
FAO 1PM programs. The Dutch modus of contributing through a FAO trust-fund
enhanced the opportunity for direct involvement of Dutch experts in the FAO IPM
Programmes in SE ASIA, Sudan and Nicaragua. In view of the ever increasing fo-
cus on environmentat issues, the Dutch Government financed, in 1991, the joint
‘FAO/Netherlands Conference on Agriculture and the Environment’. The resulting
‘Den Bosch declaration’, which reaffirmed the importance of [PM, served as major
input for the United Nations Conference on the Environment and Development
(UNCED, Rio de Janeiro, 1992) (10CU, 1993).
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1.7. Inter-Country and National IPM Programmes in SE Asia

The FAO Inter-Country Programme in Rice was launched at a time that brown
planthopper outbreaks and virus epidemics threatened the hard-won self-sufficien-
cy in rice production in § and SE Asia. In 1982, field studies of Kenmore ¢t al.
(1984) at IRRI in the Philippines established the pesticide-induced nature of brown
planthopper outbreaks and the importance of natural enemy population dynamics
in balancing insect pests in rice. These findings, pushed with persuasion by FAQ
Inter-Country Programme administrators, drew the attention of politicians and
national scientists.

In 1985-86, the governments of Indonesia, the Philippines and India declared IPM
as their national policy for rice production (Zadoks et @l., 1986). The primary
impact of the IPM policy was the uncoupling of rice production intensification
from pestictde procurement, the withdrawal of pesticide subsidies and a drastic
reduction in the number of insecticide applications by rice farmers. The develop-
ments in Indonesia and Vietnam, where National IPM Programmes took the initia-
tive, set the example. Through the adoption of the Farmer Field School method of
extension (Réling & van de Fliert, 1994), impressive results were obtained in the
training of plant protection and extension cadres, field trainers and farmers.
Farmers, empowered by a season-long FF8 training, reduced the number of insec-
ticide treatments in rice. Next, they began to experiment with reducing treatments
in non-rice crops, and selection in local varieties (van de Fliert et al., 1995, 1996;
van Huis & Buurma, 1998).

International development agencies, o.a. the United States Agency for
International Development (USAID), the World Bank and Asian Development
Bank (ADB) acknowledged the achievements of Indonesia in adopting I[PM tech-
nology in rice-based cropping systems by accepting them as a valid collateral for
agricultural loan embursement. The World Bank provided a 32 M US$ loan to
Indonesia for [IPM extension. {(WorldBank, 1993a).

Contrary to Indonesia and Malaysia, the government of Thailand did not
officially proclaim IPM as national agricultural policy. Malaysia and Thailand did
not ban rice insecticides for ecological reasons. The implementation of the
FAQ-IPM Programme has as yet failed to get a strong foothold in either Malaysia
or Thailand (Whitten, 1998),

1.8. Organisation of the book

This book reviews the development of agriculture and plant protection in
Indonesia, Malaysia and Thailand. These three countries were chosen as a sample
from SE Asia because they show comparable traits in historical and agricultural
development, importance of rice as a staple food and of horticulture as a growth
industry, the growth of the pesticide market, and participation in international TPM
initiatives. A pertod of two centuries is described because the 19th century marks
the beginning of agricultural development on the basis of scientific experimenta-
tion in botanical gardens and plantations in Indonesia and Malaya.

The book describes pest and disease problems and their control (Box 1.8) in
rice, vegetables and fruits, and several major estate crops. The choice of these
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Box 1.8
Definition of Crop Protection

For the purpose of this book "Crop Protection’ is defined as the collective
knowledge and expertise concerning the relationship between noxious
organisms, crops and produce, mechanisms and means of control, the agro-
ecosystem and the environment.

Crop protection is dealt with at two levels, the individual and the institu-
tional. At the individual level, the farmer/fentrepreneur manages pests and
diseases with the methods of cultural, chemical or biological control known
and available to him, with the objective to optimize the financial results of
his cropping activities.

At the institutional level the following parties and issues play a role.
/. The national government is responsible for regulation and inspection,
product registration, quarantine, research and extension concerning pesti-
cides, health of seeds and planting material and other relevant inputs,
public health, environmental quality, and for financial instruments such as
subsidies, tariffs and price controls. Responsibilities of national govern-
ments are increasingly shared or taken over by international bodies of
government. 2. The international pesticide industry is responsible for
supply and distribution of pesticides and extension in compliance with the
regulations. 3. Certain non-governmental organisations (NGOs) represent
the interests of consumers, producers or the environment and object against
externalities resulting from pesticide use.

Relatively recent issues in the field of plant protection are mondial
agreements concerning sustainable environment and agriculture, trade and
tariffs ameng which the FAO International Code of Conduct with the Prior
Informed Consent clause.

The above definition and its elaboration mean to include all aspects dis-
cussed in the book, not to supersede better-phrased definitions which
emphasise particular interests, as in the case of the IPM definitions adopt-
ed by the FAO/UNEP Panel of Experts in 1966 (Brader, 1979).

crops was based on the following criteria: a. importance of the crop as a basic
source of food for the population or as a commodity crop grown mainly on estates
for export; b. origin of the crop as a native species or as an exotic species intro-
duced from another region of the world; c. annual or perennial crop; 4 providing
illustrative examples of pest and disease problems and their management before
and after World War 1.
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The chosen crops are listed in table 1.8. Rice and vegetables are target crops of
[PM programs to be discussed. Twe main approaches to pest control, biological
and chemical, are presented in their historical sequence. Other crops are discussed
when appropriate. The present dominance of chemical control in agriculture and
the resistance against it by protagonists of a balanced agro-ecosystem is evaluated
with the help of relevant records of the pesticide market.

Chapters 2, 3 and 4 describe and analyze the development of plant protection in
respectively Indonesia, Malaysia and Thailand. They deal with the emergence of
crop protection, departing from unstructured aggregated expertise obtained by re-
search and practice to its institutionalized form, in the context of agricultural deve-
lopment. Answers are sought to questions such as “Where, when and how was crop
protection recognized as an essential entity requiring political and financial atten-
tion?’; "To what extent did the differential pace of development in indigenous and
industrial agriculture influence policy making and investment in plant protection?,
and "What results were achieved by the various ways and means of controlling
pests and diseases’. Chapter 5 probes for the origin and meaning of the concept
*Integrated Pest Management’. How did the colonial agricultural industry manage
to achieve profitable levels of production without the employment of synthetic
chemical pesticides? How novel is today’s knowledge and practice of biological
control? The chapter describes the international and national initiatives for the
development and implementation of integrated pest management (IPM) in rice and
vegetables in S§ and SE Asia. What conditions might favour the sustainability of
IPM in SE Asia? Chapter 6 highlights the development and problems of horticul-
ture, since this sector shows a high dependence on pesticides. Chapter 7 analyses
the pesticide markets in each of the three countries in an effort to measure the
effect of international and national IPM programs on actual pesticide use between
1980 and 1996. What do sales figures reveal about political commitment, conflict-
ing commercial interests and environmental concerns? Chapter 8 is an epilogue
with a personal touch and chapter 9 gives a summary of conclusions,

Table 1.8. Selection of crops

Farming type Origin Annual Perennial
Estate Native Sugarcane -
Introduced Tobacco Cacao, oil palm
Smallholder Native Rice Cocotnut
Introdnced Vegetables, fruits Coffee

8 Wageningen Agriculnural University Papers 99-1 (1999)




Chapter 2
Development of agriculture in Indonesia

2.1, Introduction

The Indonesian archipelago consists of more than 13,600 islands which bridge
the distance between Asia and Australia over about 5,000 kilometres, from the
north point of Sumatera to Irian Jaya. On these islands lives an cthnically diverse
population estimated at 205 million in 1998 (FAO Yearbook, 1997). Since about
64% of the population resides on Java, Madura and Bali -which occupy about 7.2%
of the country’s total land area- the population density of these islands is among
the highest in Asia. The islands of Sumatera, Sulawesi, Kalimantan, and Maluku
are far more lightly settled. The archipelago is dominated by the Sunda mountain
system, one of the largest coherent belts of mountains and submarine ridges. Along
its entire range run two parallel belts of mountain arcs of which the inner range is
volcanic whereas the outer is not. Java has many types of soils of which those of
volcanic origin are generally very fertile. The lowlands of the Outer Islands con-
sist mainly of ailluvial and marshy plains.

The climate of Indonesia is characterized by high uniform temperatures, abun-
dant rainfall, high humidity and light winds. This uniformity is largely due to the
fact that virtually the entire area lies within the equatorial belt. The narrowness of
the islands allows the tempering influence of the surrounding seas to penetrate
deeply inland. However, the sharp changes in temperature and precipitation with
altitude cause marked local differences. Average annual temperature at sea level is
a little above 26°C for the whole archipelago and is fairly uniform throughout the
year. Commonly, rainfall amounts to over 2,000 mm in the coastal plains and over
3,000 mm in mountain areas. Humidity is intense with two peaks occurring at the
height of the monsoons in April and November. In eastern direction the seasonal
distribution of rainfall between wet and dry seasons becomes progressively more
apparent. The SE part of Indonesia has a very dry season and also Java may suffer
in parts from occasional extreme droughts (Khan, 1974).

The high population densities now found in Inner Indonesia are a relatively
recent phenomenon. The population of Java increased from 10.3 in 1815 (table 2.1)
to 42 million in 1930, when the first reliable ¢ensus was conducted in Indonesia.
There are reasonably reliable data available for regions other than Java since 1930.

Until World War II, the outstanding feature of Indonesia’s agriculture was its
dual nature. Indigenous agriculture (bevolkingslandbouww), although of enormous
importance, was inconspicuous and largely self-sufficient. The Dutch colonial
administration imposed a policy of agricultural exploitation during most of the
18th and 19th century, whilst impeding private enterprise. In the 1860s, the system
of forced cultivation was gradually withdrawn and replaced by estate agriculture
financed by foreign capital. Indigenous agriculture remained underdeveloped and
neglected until the beginning of the 20th century. Concerned with the general
decline of the people’s well-being, the government entrusted a new Department of
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Agriculture with the task of improving indigenous agriculture in general and rice
production in particular. About the same time, major irrigation works were under-
taken to expand the area for wet rice cultivation.

In the 1920s and 1930s, scientifically managed European estate agriculture
flourished and supplied 60% of total agricultural export value whilst utilizing only
7% of the cultivated area (Metcalf, 1952). The latest technical innovations were
adopted, yields were high, and sizable profits were accumulated in good years.
However, the system lacked flexibility, for it was highly dependent on the con-
junctural cycles of world trade and general prosperity (Feuilleteau de Bruyn,
1941). Smallhelders’ agriculture, which came up in the wake of estate agriculture,
lacked resources but could react more flexibly. At the time of low prices the small-
holders moved away from their export crops, which they interplanted with food
crops till conditions changed again.

The gross national income of the Dutch East Indies in 1939 was an estimated
1.6 billion US$L. Of this GDP 70% went to Indonesians, who constituted 97% of
the population, and 30% was either earned by resident foreigners or by overseas
stockholders. At that time, Indonesian per caput income was about 20 USS$/y,
which tallied with the prevailing pattern of subsistence farming and the concealed
unemployment all over the islands. Pricing policies for rice and major food crops
played an important role in the development of indigenous agriculture throughout
the 20th century. However, food price policy and the rice market fall outside the
scope of this study.

After World War II, agricultural policy focused entirely on rice production
(Anonymous, 1991). Only after 1980, more emphasis was placed on production of
secondary food crops. After Independence, Indonesia’s research and extension suf-
fered for decades from lack of skilled manpower, funding and facilities. After 1975
research was drastically reorganized and improved. Presently, the Indonesian
government aims at an accelerated development of other sectors of the economy,

Table 2.1. Population and growth rates of Indonesiz, 1880-1990 Sources: Booth, 1988;
World Bank (1994); Central Bureau for Statistics, population census reports, 1961 and 1990.

Island Population (million)

1815 1930 1961 1990
Java 10 42 63 108
Sumatera - 8 16 37
Kalimantan - 2 4 9
Sulawesi - 4 7 13
Outer Islands - 4 7 i4
Indonesia - 60 97 181
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such as manufacturing, trade and public services, to solve the problem of rural
poverty and under-employment. Agriculture’s share in employment decreased
from over 75% in 1900 to less to about 50% in 1990. Indonesia remains a low-
income country and some 50 million people still live in absolute poverty, but it has
great potential as most of the younger Indonesians received adequate education.

2.2. Early history

The early development of Indonesia can only be understood against the back-
ground of maritime trade and Indonesia’s position along the ancient trade routes
between the highly developed civilisations of India and China. Many early immi-
grants followed sea-lanes or passed ancient landbridges which once must have
connected the Indonesian archipelago with the Asian continent. Possibly during the
fourth millennium B.C. the ancestors of the Malays now inhabiting Java and
Sumatera arrived. By the first millennium small communities had formed which
engaged in food gathering or growing rice, bananas, leafy vegetables and root
crops such Diascorea and Colocasia spp (taro).

In Indonesia with its complex geographical structure not all ethnical groups
reached the same technical level at the same time. Many had developed their dis-
tinctive pattern of social and cultural life and early forms of government (Fonteyn,
1992). Early in the fourth century A.D., some Indonesian principalities came into
contact with new ideas and techniques from the higher developed civilisations of
India. Since the basis of an authentic culture had been developed, these prin-
cipalities reacted with an astonishingly creative response to the Indian influence.

The first important Indonesian principality, Sriwijaya, had its centre in the area
of today’s Palembang, S Sumatera. Sriwijaya was governed by the powerful Sai-
lendra dynasty which extended its influence over the Indo-Malay archipelago.
During the eighth century, the Buddhist Sailendra dynasty ruled over Java where
great architectural activity was developed over the next two centuries. Between
730 and 930 A.D., the Javanese built large temple complexes such as Candi Kala-
san and Borobudur and hundreds of smaller temples. At about 860, the Sailendra
lost control of Central Java to a dynasty from East Java called Mataram, which left
its mark in the Hindu temple complex of Prambanan. The Sailendras withdrew to
their maritime powerbase Sriwijaya in Sumatera (Map 2.2).

Puring the 13th century the last Hindu-Javanese kingdom of Majapahit gained
overlordship over many of the archipelago’s principalities but that kingdom lasted
barely a century. The Majapahit’s way of administration, which introduced a sys-
tem of levies in produce and labour to be supplied by the villages to their lords
instead of paying taxes, continued well into the 19th century (Palmier, 1965).
Palmier distinguished two types of political power. Sriwijaya as a maritime power
controlled shipping lanes and ports, whereas Majapahit as an agrarian power
organized the labour force of a relatively compact population.

Probably in the 14th century, improved means of transportation brought an
increasing number of traders from India and Persia to the Indonesian islands to buy
pepper, spices, precious wood and other produce before going on to China.
Merchants from Gujarat in NW India brought the Islam which may have been
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adopted by certain coastal princes to counter the threat of the Portuguese who
brought christianity. The first important Islamic state was Melaka in Peninsular
Malaya. In the 15th century, [slam spread gradually over Sumatera and Java and
finally reached the Maluku archipelago. Inner Indonesia (consisting of most of
Java, Madura, S Bali and W Lombok) and Outer Indonesia {consisting of SW Java
and the other islands) were characterized by different agro-ecosystems. In Inner
Indonesia, lowland agriculture was predominant whilst swidden cultivation close-
ly related to the tropical forest ecosystem characterized Quter Islands. Depending
on soil fertility, village societies left the stage of subsistence farming and became
involved in barter trading, first at local and later at regional level.

For instance, on the Maluku islands the staple food sago was gathered from
surrounding islands such as Seram and Papua New Guinea. Spices, growing in the
wild in N Moluku, were gathered for export. When traders introduced clove and
nutmeg as barter goods to the Ambonese islands, the planting of clove trees there
marked a transition to more permanent land use, improved purchasing power, and
higher population growth, As clove cultivation competes with foed crops in terms
of arable land and labour, a need arose to import sago from Seram and rice from
Java. Between 1450 and 1520, groups of immigrants arrived in Maluku from Java
and Sulawesi as the trade network extended. A lively regional maritime trade
evolved which attracted ever more merchants from far away.

2.3. Arrival of European contenders in Indonesia

2.3.1. The Portuguese and the English. Early in the sixteenth century a Portu-
guese fleet sailed to E Asia in search of the wealth of the spice lands. Vasco da
Gama reached the coast of India in 1498. In 1509, the Portuguese conquered the
important port of Goa in India and two years later the Muslim stronghold Melaka.
From that port they directed their ships to the Moluku archipelago, the source of
spices. In the second half of the sixteenth century the Spaniards had reached the
Philippines sailing the Pacific from § America. From the Philippines, the Spaniards
fought the Portuguese and the Maluku sultans to obtain a share of the spice trade.

Around 1580, an English squadron under Francis Drake passed through
Indonesian waters on his westward circumnavigation of the world. Drake stopped
at Ternate and took home a cargo of clove. Thereupon, the English, as the Dutch,
wanted to be directly involved in the spice trade. In 1600, Queen Elizabeth I gran-
ted a charter to the English East India Company (EIC) and the English advance in
Asia began. In 1604, the second EIC voyage under Commander H. Middleton
reached Maluku. No contender could achieve the monepoly of the spice trade as
too many strong parties had entered the scene (Palmier, 1965).

2.3.2. The Dutch. Towards the end of the 16h century, Dutch seamen who had
sailed to the East on Portuguese vessels became acquainted with the sea routes and
the lucrative trade opportunities. Enterprising merchants in Holland equipped
fleets of which one squadron under the command of Comelis de Houtman arrived
in Lampung, § Sumatera, in June, 1596, The mission failed and the battered ships
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