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FOREWORD

Although the author has collected most of the
information included herein and has made all the field
observations Auring a two years! assigmment as Agricul-
tural Engineexr with the United States Special Technical
und Economic Mission to Indonesia, it must be clearly

understood that all opinions, conclusions, and recommende

ations are those of the author alone, Any opinions, con-

clusions, or recommendations that are either expressed or
implied must be attributed to the author; they cannot be
interpreted to any degree whatsoever as representing the

views or policies of the Government of the United States
of America,
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CHAPTER I
INTRODUCTION

A study of agriculture in general and agricultural
engineering in partisular in Indonesia is a study in con-
trasts with the small indigenous farmer at one extreme and
the corporation type farming of the agricultural estates
tt the other, The smell farmer seldom cultivates more than
tvo acres and his investment in implements may be no more
than the dollar that he has paid for his changkol or broad
hoe bought without a handle while the area of the estates
is measured in thousands of acres and the investment in
field equipmemt alone may amount to several hundred thousand
dollars, One North Sumatra corporation owned 33 Caterpillar
tractors varying in size from the D=4 to the D=8 as a part
of its field operating equipment in 1951+ Another major
sontrast is the educational level; while the indigenous
farmer usually is illiterate, an estate often is operated
by & well trained staff which includes agricultural scien-
tists, economists, processing and marketing specialists,
and other technically trained support personnel such as
Dechanics and machinists,

The primary objective of the indigenous farmer is the
Production eof sufficient food for himself and family, while
e primary objective of the estate is the production and






processing of agricultural commodities for export, although
the estates processing particular commodities supplement
their own production by purchasing large quantities of raw
products from the small farmers who produce the same
commodity within economic hauling distances of the estates!
processing plants, As will be shown in more detaill later,
the farmers! preduction of commodities for export has
increased greatly during the Twentieth Century but rice
reaains the staple orop,

A number of factors have contributed to the la ok of
general advancement of Indonesian agricultural techmology.
lnong the major pre-war factors was the paternalistic atti-
tude of the Nothorlanda.rndies Government towards the
Indonesian people, an attitude the author had heard expressed
in the statemeat that the people were happy with their
tonditions and customs and that it was a mistake to encourage
them to change, Another facter was that of the subsistence
type of farming and its dccompanying barter economy, for
wder this ecomomy the farmer was unable to purchase
improved implements or other commodities necessary for
iaproved techniques even if he had understood and wanted
%o utilize such techniques. Probably the factor of greatest
importance to impede agricultural development, as well as
development in other flelds, has been the educational level
°f the population, Because of the high percentsge of
Wliteracy any change from the traditionsl practices was
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sbjest to suspicion and was accepted only after persuasion

or even coercion as has been true in other parts of the

worlde In addition to the above factors there is the close

relationship ef traditional agricultural practices with the

religious and social customs, a relationship which makes it

difficult even for the few well educated people who desire

to improve their conditions to utilize techniques which

e at variance with traditiomal methods. Each of the above

factors and relationships will be discussed more fully later.
In any listing of factors affecting agricultural develop-

mont the demographic problem must be included, While

Indonesia is not faced with the overall preblem of "too

mny people = too little land™ that has been used for other

countries umtil it is a trite expression, the umeven

distribution of its population makes the statement true for

o8t of Java, Madura, and Ball and for a number of relatively

mall areas en some of the other islands., Transmigration

r resettlement is underway but it is extremely doubtful

if enough people can be moved from Java to reduce the

Population in view of the common estimate of 1,0 to 1.5

Percent annual imcrease. As a means of developing the

igricultural potential of the sparsely popuiated areas the

Rovement of people is a worthwhile program but from ﬁxo

Simplest estimates based on logistics it seems that those

o at least publicly expest the population to remain at

1%s present level or to be reduced are permitting themselves






to emgage in Wlshful thinkinge

The concept of mgricultural eaginmeering, as it has
become accepted in Worth America, is new in Indonesia al=-
though there have mecessarily been many applications of
engineering in Indonesian agrioulture. The major recog-
pitiom of the science as such is in farm power and machlnery
just as was true in the United States when the first
departments were established at Iowa State College and at
the University of Nebraska in 1908, The greatest appli-
cation of engimeering primciples in the indigenous agri-
sulture has undoubtedly been in the field of irrigation
but this is still ocemsidered to be primarily im the realm
of civil engimeering, From discussions with both Indo-
nesian and Dutch personnel educated in the Dutch educational
system it seems that agricultural sciemtists have little
opportunity for specialization prier to study at the doc-
torate level and, although they are required to take more
vork in the basic engimeering sciences of mathematics and
physics than the American agricultural student, that there
is mo real opportunity for specialization in the spplications
of engineering in agriculture - these remain in the realm
of the engimeer who is called in more or less on a consultant
basis but who was educated in an emgineering college where
little attention to the basic agricultural sclences was

possible. The matural consequence of this has beem that

these scientists have become specialists im ome of the other
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fie1ds in vhich they have been able to receive more
training, the agriculturalists in ether branches of
sgriculture snd the enmgimeers in other fields of engineer-
ing with few having the desirable minimum understanding of
both the agricultural and the engimeerimg aspects for opti-
sum service to Imdomesian agriculture where there were too
fow persemmel available im either profession.

The objective of this study is te describe the agri-
culture of Indonesia in sufficieant detail to permit the
most important applicatiens of engimeering in Indonesiam
agriculture to be delineated., Referemce will be made te
such similerities as exist between conditions of Imdonesian
and American agriculture fer the reference of those particu- |
larly interested in the tropical agriculture of these islands
of the Far East. If agricultural engimeering problems
could be solved from the standpoint of the science alone,
many of the preblems would become relatively simple but
when the cultural, social, economic, and political facets
of the preblems must be given due consideration, etherwise
simple problems become cemplex. Because of the ecomplexity
of the general oconditions in Indonesia Chapters IT through
VI are devoted to information that, in many respects, is
far afield from agricultural engineering but without a
reasonable umderstanding of which mo foreigner can arrive

%t solutions of problems which may be techmically and
otherwise acceptable,






1t should Pe st ated that the material in these pages
is by no mesns exhaustive; on the contrary it is very
sursery for thé presentation of the complete aspects of any
particular phase oOf the diverse conditioms of Indonesia
would require the work of a lifetime and several volumes,
Furthermore it has been necessary to limit most of the
dotailed descoriptions, observations, and recommendations
primarily to the agriculture of the small farmers because
the nature of the author'!s work amd travel in Indomesia
has been directed at the solutiens of the preblems pertain-
ing to general agrioculture rather than the more specialiged
agriculture ef the estates, Amother limiting facter from
the historical viewpeint is the limited agricultural

literature available im English and Imdomesian,
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1y should be stated that the material in these pages
is by no mesns exhaustive; on the contrary it is very
cursery for the presentation of the complete aspects of any
particular phase of the diverse conditions of Indonesia
would require the work of a lifetime and several volumes,
Purthermore it has been necessary to limit most of the
detaliled descoriptions, observations, and recommemdations
primarily to the agriculture of the small farmers because
the nature of the auther!s work amd travel in Indonesia
has been directed at the solutiens of the preblems pertaine
ing to general agriculture rather than the more specialized
agriculture of the estates. Another limiting facter from
the historical viewpoint is the limited agricultural
literature available in Engliah and Indonesian,






CHAPTER II
GEOGRAPHY AND PEOPLE

The Republic eof Indonesia extends over mere than three
thousand miles of land and sea from its northerm extremity
in Sumatra to the middle of New Guinea if the disputed
territory of Irian is imcluded., Its more than three thou-
gand islandsl have a tetal lamd area of 750,000 square
miles, which is appreximately equivalent to the area of
the Umnited States east of the Mississippli River. The
island empire lies astride the equator, extending from six
degrees morth to eleven degrees south latitude, From west
to east, it spams from ninety-six to ome hundred forty-
"one degrees east lomgitude,

The major 1sland groups are the Greater Sumda Islands,
wvhich include Sumatra, Java, Madura, Kalimantan, and
Sulawesli; the Lesser Sunda Islands composed of Bali, Lombok,
Sumbawa, Sumba, Flores, Timor, Suva, and Roti; and the
Moluccas which extend northward from the Lesser Sundas
Ulmost to Mindanse in the Philippines and imclude Ternate,
Tidore, Halmahera, Buru, Ceram, Amboina, amd several
smaller groups in the area between Ceram, Irian and Flores.
Alao‘ included is the Riouw Archipelago, many small islands
off the southern tip ef the Malaya Penimsula, lying between

[——

noat l.mhgo.uz of g:do;ni;, I;{. D;l.v., Republic g§ Indo-
'Y e Coun e People e Histo as on,
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Ndays snd Sumatra,

Even casusl inspection of the map (Fige 1) shows the
geographicel importance of Indonesia. Traditionally 1ts
islands have been the stepping-stones for traders between
Asia and Australia just as before the last glacial period
it formed a land bridge between the continentsl. Indonesis
also occupies a donina@ing position in inter-ecean trade
between the Pacific and Indian Oceans because a&ll ships
must travel withim three hundred miles of Indonesian
territory or sail south of Australia, In World war II the
Japanese quickly occupiled the area of Indonesia with little
oppositien and took full advantage of its strategic positiom
to interfere with amd destroy Allied shipping. If it had
not been four thoussnd miles from Djakarta (Batavia) te
Tokyo, the Japamese might have been able to use this area
to a far greater advantage against the Allies,

For thousands of years the northern part of Sumatra
has beern the entry point into Indonesia fer emigrants and
traders from Asia and the Near East, who also were the
missionaries for the religions of their areas., It is
through this area that the migratery movement of the Protoe-
Malay people (Earlier-Malay) during the Neolithic Age spread
over Indonesia about 3,000 B.C.Z. Another migratién by the
Deutero-Malays (Later-Malays) during the Bronze Age 300-200 B.C.

le Bernard He M. Vlekke, Nusantara, Harvard Univ
Press, Cambridge, Mass., 1914-5: pe xI11, ’ ’
2. Embassy of Indonesia, op, cite., ppe 73=79
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1s said by Konnocbl to have forced the Proto-Malays from
the ceastal &reas +to the higher island areas. The influence
of the Mongolold characteristics of the Deutero-Malays
extended 1nto Indomesia, Typically, the Indonesians from
the island sreas where the Proto-Malgys were forced to

move have darker complexions, are shorter and stockier in
stature, and have wavier hair than the inhabitants of the
coastal areas, In New Guimea the people are Paputma, a
hybrid race originating from the Australoids and from the
Melanesians who had migrated through Indonesia prior to the
Neotholic Age. The Papuam people are charscterized by
their tall, thin, hairy bedies; angular, bearded faces;
thin 1lips; long noses; and frizzly hair,

Vlekke> states that the Hindu influemce entered Indoe
nesia prior to the eighth century; however, other sources
say that at the begimning of the histerical era the Hindu
influence began te appear from Indian traders and teachers,
By the eleventh century most ef the rulers of the Indenesian
tribes snd their courtiers had been converted te the Hindu
faithe The Moslem religion emtered in the same area of
North Sumatra primarily through Arab traders and merchants,
and the Hindu influemce gradually shramk so that today it

is of minor impertance except on the island of Bali, The

les Raymond Kennedy, Islands and Peoples of the Indies
Smithsonian Inst. War Background Studies %o. 1L, PublTcation
373,4., 19’-!-3, Pe 50

24 Ibid,, Pe 6e ‘

3¢ Vlekke, op. oit., pp. 3=26
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Islamic faith centinued spreading through the centurles
mtil now it 1s variously estimated that from seventy te
ninety percent of the Imdonesians profess this religion,
slthough the influence of ancient native customs modifies
it to a considerable degree,

The Christian religien is the only religion to emter
Indonesia by routes other than the North Sumatra one for
two primcipal reasons. The Achinese people of North Sumatra
were se stromng im their feollowing ef Islamic teachings that
they fercefully rejected any attempts of Christian missione
aries to enter and were not completely umder control of the
Duteh umtil late in the mimeteenth century. European traders
of the sixteenth century who breught the first Christian
uissionaries to Indonesia were primarily interested in the
spioce trade which then centered in the Moluecas, where the
Christian religicn has been most readily accepted. As trade
moved to other areas and the European population increased,
the Christian religion was spread throughout the islends,
but was never widely accepted. Vlokkel attributes the lack
of acceptance, at least im part, to the lack of energy of
the early Dutch priests whe showed marked racial prejudice
against native clergy. Over the course of the seventeenth
and eighteenth centuries, the natives in the vicinity of
Djlhrt;a who did profess Christlanity were absorbed into the
Moslem religien in spite of the presence of twelve ministers

1. Ibido’ Poe 172.
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of the Calvinist Church who were maintained by the Dutch
East Indles Company in the city.

According to Konnsdyl all religions, whether Christian,
Mohsmmedan, or Hindu, are modified by the early culture and
customs of the Imdonesians., From the early pagan beliefs
there remain influences of the ghost, spirit, and ancestor
cults, as well as falth in magic., Inherent im the folklore
are the fights between evil spirits or demons with legendary
characters representing gods or historical leaders, struggles
vhich im best folklore fashion end with the gods or histor-
ical leaders winning over the evil spirits. "Conversion"
of the Indonesians to the Christian, Moslem, er Hindu
religion has in many cases been primarily a changing of
names for fermer customs and gods, The present general
distribution of non-Moslem religiens is Hinduism on the’
islamd of Bali and Christianity in the Batak highlands of
Sumatra, in isoclated villages in Kalimantan, in the Minehasa
territory of North Sulawesi, on the islamnd of Amboina in
the Moluccas group, en the island of Flores in the Lesser
Sunda islands, and smong the non-Asiatic population through-
out the Archipelago. The Moslem religien 1s embraced by
the remainder of the population with the exception of a few
small primitive tribes im remote islands and in remote
@reas that are still pagan or animistie,

l. Kennedy, op. cite., p. 4b.
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The present day influence of the varlous religions upon
Indonesisn life is most apparent to the mewcomer through
the frequent efficial holidays and the black kupiah or fez
worn by the men. While the latter probably was introduced
tleng with the Moslem religion, it has been proclaimed the
national headdress fer men and is sometimes worn by men of
other faiths upon formal eccasions., The Indonesians recog-
aige Christian religious holidays formerly ebserved by the
Netherlands East Indies gevernmemt as well as the Moslem
holidays with the combination resulting in a total of
twonty=-two or twemnty-three holidays per year., In addition
to these recognized holidays the minority Chinese populatiom
ebserves the Chimese New Year, and a large percentage of the
Chimese also observe the ammiversary of the formation of the
Conmunist regime of the New Chimese People'!s Republic.
Chinese observance of these and other holidays virtually
stops retall business in meost cities amd tewms because most
of the retall establishments and small industries are
Chinese ownmed,

The Chinese population is estimated as between two amd
five million, but the Chimese predominsnce in trade and in
the professions gives them far greater influence on the
Rational economy tham 1is propertionate to their numbers,
Just as has beexn ebserved in other parts of the world, the
Chinese people seemingly will mot become assimilated inte
the population of their coumtry of residence, but remainm

Chinese for several generations.
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Yo census has been conducted since 1930, and present
ppulation estimates are usually calculated upon the 1930
figires plus an amnnual increase of one and one-half percent
wtil 1940 and ome percent after 1940 due to the effect of
the vare The i1mequity of population distribution is shown
in Table I based upen information from Kennedyl and from
the Indonesian Ministry of Informationao

The distribution of population is influenced by the
natural factors of soll fertility and abundance of yearw
round streams. Wherever there 1s fertile soil and sufficient
vater to permit irrigation, the population density is
greatest; wherever the soll is unproductive or there is
insufficient water for irrigation, areas are sparsely
populated. One of the sharpest contrasts is on the island
of Ball where the ome and one-quarter million population
is largely concentrated in the central portion of the
island's 2,300 square miles, All of the island is of
volecanic origin, but in the central portion the amnual
rainfall is 3605 mm (142 in.) as compared with only 1671 mm
(66 in.) in the western part of the island and only 1383 mm
(55 ine) in the easterm part (Stations 60, 61, 62, Table IIT).

%‘ Ibido, pporll-Blo 1 1t
* Republic of Indonesia, op. cite, ppe 73=79.
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CHAPTER III

HISTORY OF XNDEPENDENCE AND FORM OF GOVERNMENT

Indonesia is the youngest sovereign nation of the world,

baviag gained de Jure recognition on December 27, 19!4.9,1
ifter more than four years ef revolution and negotiations
vith the Dutche On August 17, 1945, President Sukarno
lssusd the Tndonesian Declaration of Imdependence only

tw deys aftexr the capitulation of the Japmasea. For

the first time 1in three hundred and fifty years all of the
peopls became = single, free mation. Independence was mot
Yot complete, but when the British landed with a token
force six weeks later, they found a govermment functioning
which represented de facto authority in Sumatra, Java, and
Madura and which claimed de jure authority for all of the
former Netherlands East Indies territory,.

The token British ferce landed about October 1, 1945,
to accept the surrender of the Japanese occupation troops
and to liberate prisoners of war in the name of the Allies,
Soon thereafter the officials of the Netherlands Indies
Govermment returned to Indenesia from Australias where they
had fled in 1942 when the Japanese occupied Indonesia.,
Aotually, in several instances the Japanese had already

le Ibide, pe le
2¢ Ibide, DPe 35
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surrendered and turned over their arms and ammunition to
the de facto Indonesian Government, and while the official
surrender was made to the small British force present, the
Indonesians were able to obtain more of the Japanese arms,
munitions, and equipment with which to fight in the four
years of "police actions" and revolutions which were to
follow. In these struggles another advantage for the Indo=
nesians was the military training received from the Japanese
during the late stages of the war. Units of the People's
Aray (Laskar Rakjat) were equipped with small arms and
trained by the Japamese in the expeectation that the Indo-
nesians would fight with i;lnn as allies,

The political megotiations, from September 1945 to
Jmuary 1948, have been described in detail and the military
or police actions to a lesser degree by wolrl, 1n 1945,
ifter the surrender of Japanese troops to the British, the
troops of the Netherlands returned. The Indonesians did
not agree for these troops to land before their independence
vas recognized, and when fhe attempts at landing were made,
fighting began on a large seale,

The British arranged a truce umder the good offices of
Lord Killearn, England's Special Commissioner. The Linggad-
Jatl Agreemenmt, signed on November 15, 1946, between the
Government of i;ho Netherlands and the Republic of Indomesia,

le Charles Wolf, Jr., The Indonesian Story, Johm D
and Co., New York, 1948, p;-?fﬁ,mo ’ v
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recognized the sovereignty of the Republic over Java and
Sumatra, but left intast the bridgeheads held by Dutch
troops in the areas of the principal citles of these two
islands, Both govermmemnts pledged themselves to the early
fermation ef the United States of Indonesia, which would
be encompassed within a commonwealth, along with the
Netherlands, Surinam, and Curacao, not later than January,
1949 The Umited States of Indonesia was to include the
Republic of Indonesia, Kalimantan (South Bormeo), and the
Great Eastern State (composed of Sulawesi /Celebes/. the
Moluccas, and the Lesser Sunda Islands).

The ensuing months resulted in many violations of the
truce by both sides, and on July 18, 1947, the Dutch
initiated a "police actien" to restore "order®, At that
time the Dutch ferces were estimated at one hundred and
nine thousand wellwequipped men, while the Imdonesian forces
were relatively peorly equipped amd trained. The Dutch
rorcosl were able to penetrate the republican territory
almost at will but were umable to destroy the estimated
two hundred thousand Indomesian troops who, unable to uader-
take pitched battle or te contain the Dutch within the
bridgeheads, adopted guerrilla tactics and began a battle
of attrition,

The situation was brought before the Security Council
of the ‘Unitod Nations, which entered the negotiations by

le Ibld., p. 132,






first issuing a cease-fire order in August 1947. Through
the Good Offices Committee of the Security Council, a cease-

fire agreement was arranged along the status quo lines of

August 27, 19471, and on January 17, 1948, a second agree-
ment kmown as the Renville Agreement was signed. At the
request of Frank Graham, United States representative on
the Security Coumcil Good Offices Committee, the United
States of America sent the U.3.3., Renville to anchor off
Djakarta for the consummation of this agreement, this
measure becoming necessary when representatives of neither
side would agree to meet in the territory held by the
eppesite rorooaz.

Further negotiations were unsuccessful, and on
December 18, 1948, the Dutch forces initisted a second
*police actiom™, capturing President Sukarno, Vice«President
Hatta, amnd a number of ministers of the RopublioB. This
action was termed a direct violation of the prineiples of
the United Nations Charter and of the Renville Agreement
by the Good Offices Committee. A mineteen-nation Asiam
conference headed by Prime Minister Nehru of India demanded
that the Dutech surrender all prisoners and territory and
grant full sovereignty for Indonesia., The United Nations
recommended the establishment of a time~table for the

l. Embassy of Indonesia Ope cite., pe 37
24 Uolf, Jl'o, 1] <1 cito,’pc ].J."?. ’ ’ *
3¢ Embassy of Indonesia, op. cit., p. 38,
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gradual transfer of severeignty by July 1, 1950,

The Round Table Conference convened at the Hague on
August 23, 1949. After further negotiations a proclamation
was issued on December 27, 1949, transferring severeignty
from the Netherlands govermnment to that of the United States
of Indonesia. The Netherlands Indomesian Union was estabe-
lished simultaneously as a voluntary union between
sovereign states to facilitate foreign relations, defense,
economics, and commerce,

The United States of Indonesia, to which severeignty
was transferred at the Round Table Conference, was a
federation of sixteen autonomous states, the strongest of
which was the Republic of Indonesia, Withimn less than a
Yoar the other fifteen states, through action of their owam
legislative councils, dissolved their respective governments
and merged with the Republic of Indonesia to form. a new
unitary state under & revised constitution. On August 17,
1950, exactly five years after the original proclamation of
independence, President Sukarno issued another preclamatiom
ostablishing the mnew government., The provisional constitution
Was drafted by the representative bodies of all the states
of Tndenesia and was based upon the constitution of the
former Republic, which in turm had been modeled after the
Constitution ef the United States of America,

Under provisions eof the Constitution, the first presi-
dent and the first vice-president were elected by the
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uicameral Parlliament for four years. The President is
empowered to dissolve Parliament, to introduce and approve
legislation, amd to appoint the formateur or formateurs of
the cabinet who aot accerding to the mandate given by the
President at the time of his sppointment. The two hundred
and thirty-seven members of Parliament were initially
appointed by the legislative bodies of the former sixteen
states, with eme member per three hundred thousand popu=
lation, to represent all peolitical parties, social groups,
and geographical areas. Subsequent executives and members
of Parliament will be elected at four Year intervals,

The Cabinet is a cealition, representing enough of the
many political parties and groups to obtain parliamemtary
suppert. It may be dissolved either by action ef the
Presideat or by a vote of no-confidence on the part of
Parliament. Becsuse representation in Parliement is in
proportion to the strength of the various political parties,
tny action of the Cabinet must have the support of the
stromgest parties, or it is faced with plenary session
debates in Parlisment and the problem eof successfully
defending its action against a notion of no=confidence,
Even if the defemse is successful, the party opposing the
action may withdraw its ministers from the Cabinet and thus
break down the coalition, At least until general elections
can be held for the election of eéxecutives and members of

Parliament by the people under definite programs or platforms,
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the pesition ef cabinets will prebably remain precarious,
Comsolidation of several of the parties would undoubtedly
improve the stability of the cabinets, but seems unlikely
because of differemnces in religions and political ideologiles
and pelitical ambitions of party leaders,

The size of the cabinet, as well as the number of
ministers, has varied in several cabinets; there have been
ministers without portfelie, perhaps as the only means of
ebtaining suppert of enough political parties to enable
formation of a cabinet umder specific conditions, The
April 1952 - Jume 1953 cabinet consisted ef the Prime
Minister, the Vice-Prime Minister and sixteen ministers
with portfolios that are listed below in their order of
precedence. This cabimet resigned June 3, 1953 with the
statement that it was returning its mandate because insuf-
ficient support from the political parties representatives
in Parliament had made it impossible for the cabinet to be

effective,
l. Foreign Affairs 9+ Communications
2. Interior Affairs 10, Public Works
3+ Defense 1l. Labor
4o Justice 12, Social Affairs
5¢ Information 13. Education
6. Pimance 14. Religlous Affairs
Te Agriculture 15. Health
8. Economic Affairs 16, Persomnel Affairs!

l. Im May 1953, ugon the resignation of the Minister of
Social Affairs, the Minister of Personnel Affairs was given
the Social Affairs portfolio which was enlarged to 1nc§ude
the Ministry of Personnal APfPadwa
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The Cabinet formulates the general program of the
government, while each ministry prepares the operation plans
pertinent to its area of responsibility. Actual operations
are the responsibility of the divisions or services of the
ministries which have direct contact with the people through
thelr representatives at the provincial, district and sube
district levels. The governors and other aduinistrative
officials for the ten provinces and the special area of
Djegjakarta, as well as for seversal autonomous areas or
municipalities, are appointed by the Ministry of Interior
Affairs, a procedure which will be econtinued until general
elections can be comnducted, Similarly, the divisions or
services of the ministries appoint the officials necessary
to perform their various functioms at previncial and lower
levels,

At this time there is virtually no autonemous authority
et the provincial and lower levels because all resources
are under contrel of the central govermment. Almost all
revenues result from taxes levied by the central government
and all expenditures are in accordance with the central
government!s budget which allocates fumds to the ministries
and from which specific service or division allocations sare
made te the previnces based upon compromise between local
hoeda and funds available. Kalimantan was made am auteno-
mous prevince by geverrment decree in January 1953, but the
exteat of its authority was not defined at the time of the

decree.
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In theory the budgets are subject to parliamentary
spproval, but in fact they are made by the Cabinet because
Parlisament has remained one to two years behind in its
budgetry debates. The 1953 budget presented to Parliament
in December 1952, by Finance Minister Sumitro was the first
budget to be submitted for prier approval.

The govermmeat's principal sources of revenue are
export and import dﬁtioa, export of tin from government
owned mines, and income taxes., The fimancial status of
the gevermment reflects very quickly the conditiom of the
world markets in tea, tobacco, petroleum, palm oil, rubber,
and cepra because these commodities make up a large pere
centage of the value of export commodities. This group of
experts represemted 80 percent in 1950 and 85 percent in
1951 of the total value of Indonesian exportsl. Rubber
alone accoumted fer 56 percemt of the value of exports in
1950, but with the imcrease in total value of all exports
of slightly over 50 percemt in 1951 it represented only
35 percent, Kapok, pepper, pesnuts, and cern were the
only four of 32 items listed showing a decrease in export
value. The decrease of the latter twe occurred primarily
because of restrictions en export of foods in order to

reduce the over-all shortage of food in the coumtry, Under

le Ministries of Economic Affairs and Agriculture,
Warta Ekonomi, Ekspor Dari Indonesia Dalam Tahun 1951-1952,
un Ke-5, Ro. 11, 1952, Dhakarta, Indonesia, p. 193,
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favorable market conditions and import restrictions in
1951, the treasury showed a net gain, but with the decline
in the price of rubber early in 1952, the estimated deficit
for 1952 is placed between four and six billion rupiah
(11.44 rupish = 1 dollar).

The 1945 Republic ef Indonesia included only Java
and Sumatra which became ome of the sixteen states of the
United States of Indonesia following the transfer of
sovereiganty in 1949, The present Republic of Indonesia
is divided into previnces (states), kabupatens (diétricts

or residencies), and wedanos or daerahs (sub-districts),

The number ef districts and sub-districts varies in the
different previnces im proportion te the density of popu-
lation and to some extent, according te the administrative
difficulties caused by inadequate commmications., Provimces
with their capitals are listed below:

North Sumatra - Medam

Central Sumatra - Bukit Tinggi (Fort de Kock)

Seuth Sumatra - Palembang

West Java - Bandung

Central Java -« Semarang

East Java and Madura - Surabaja, Java

Kalimentan - Bandjermasin

Sulawesi - Makassar

Moluccas - Ambon, Amboina

Lesser Sumda Islands - Singinradjah, Bali
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CHAPTER IV
PRESENT POLITICAL AND SECURITY SITUATION

It 1s lmpossible for any program for the improvement
of agriculture or for sny other portions of the Indonesian
economy to be comsidered without giving attention to the
political reaction throughout Indonesia and the security
situation in the particular area concerned in the imple=-
mentation of specific prejects. As might be expected from
any nation recemtly freed of occupation by foreign armies
and freed of colonial domination, there is an intense
nationalistic feeling; indeed had it not been for such
feeling, indepemdence would have come much more slowly,
Also, as might be expeeted in any country that has been
subjected to more than seven Years of occupation amd revoe-
lution, lawless elements exist because of a desire to overa
throw the govermmemt, because ef religious fanaticism,
because of desire fer revenge against imdividuals, corpor-
ttions, or nationalities fer resl or imaginary mistreatment,
because of economic conditions, and because of the ease of
rebbery amd pillage in comparisen to the effort required to
work for a living., All of these elements are present in
Indonesia in one eor more locations and vary in degree of
seriousness and effect upon the development of the nation's
vast resources of people, land, and minerals,

The Round Table Cenference agreement did not include a

settlement of the contrel of Irian (western New Guines).
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According to Goldbergl the Indonesians reluctantly agreed
1t the conference to continuation of the status quo for
Irian, 1.0., temporary control by the Netherlands, in order
to attaim agreememt upom the more fumdamental issues
{invelved in the transfer of sovereignty. It was, however,
agreed that negetliations would be reopened immedlately
following the closing of the conference with the objective
of reaching a solution within & year. Because Irian was a
part of the former Netherlands East Indies, the Indonesians
have comtimuously mainteined that it should be included

in the territery of the Hepublic of Indonesia. While the
primary desire of Indonesia for Irian is te cempletely
eliminate all vestige of colonrialism and Dutch soverelgnty
from the area, there alsco exists a secondary reasen =-- the
possible use of Irian by the Dutech to regaim centrel of

the Archipelago.

In the opinion of some Indonesians one of the undere
lying reasons for the dissolutiem of the United States of
Indonesia was to elimimate the existence of govermments in
some of the states which were established by the Dutch
during the post-war period and which, if net actually sube
servient to the Dutch, were indebted to them fer their power.
When the umitary state was formed, a dissenting group proe
claimed the Republic of the South Moluccas to be sovereign

le Harry Goldberg, Forel Observers on the Questiomn
of West Irian, Ministry of Informatlion, Republlc o% indo-
mesia, DJakarta, undated, released 1952, p. 2.
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aad independent in spite of the expressed desire of its
former representatives to participate in the new state,
This dissenting group has opposed the government's efforts
to establish law and order and as late as the summer of 1952
was of sufficient size that several battalions of the Inde-
neglan Army were fighting against the Republic eof South
Moluceas on the easterm half of the island of Ceram, This
eperation ef the Army was declared complete and most of the
treops moved to South Sulawesi in the fall ef 1952, With
the proximity of Ceram to Irian, some Indonesians believe
that the ferces of the Republic of South Moluccas received
assistance from Iriam, This belief is supported at least
in part by the statement of a Dutch national in Djakarta

to the author that comtributions are being made by private
individuals in Holland for the Republic of South Moluccas,
He also stated that there are Dutch citizeams wheo expect to
regain comtrol of Indonesia when its government fails, but
in this man's opimion the possibility of the Netherlands
regaining contrel of Indonesia 1s wishful thinking,

The Netherlands Parliament early in 1952 added fuel to
the mationalistic fires of Indonesia by wnilaterally
declaring Irian to be a part of the Dutch Union while
Indonesian representatives were in The Hague, presumably
Regotiating the matter at theoonference table., The more
out-spoken elememts of the political parties have advoecated
abrogation of the Netherlands-Indonesian Union, unilaterally
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if necessary, and Indonesian assumption ef control in Irien,
suggesting force if necessary. Discharge of ail Dutch
employees of the Indonesian govermnment and expropriation
of Dutch preoperty were alse mentioned in the press. However,
the more conservative and realistic leaders, including
those active in the government amd those eutside, have
been able to restrain such actions with their counsel of
first exhausting all pessible peaceful means., Indonesians
of all stations in seciety, eof all religious faiths, and
of all political parties are agreed, however, that eventu-
ally Irian should become a part of the Indonesian Republic,

The Duteh position cencerning Irian is that the Papuan
people who are the natives of Irian have nothing in cemmon
with the Indonesian people and that due to lack of edu-
cation they are not qualified at this time to decide what
type of gevernment they should have, but that after sufficient
time to permit education, the people will be allowed to
decide by plebiscite what form of goverument they desire,
The Dutch further contend that Irian cannot be developed by
the Republic of Indonesia because of the dearth of capital
and technically qualified personnel, especially since the
Indonesians must expend their greatest effort nearer their
center of population in Java and Madura,

From the standpoimt of pure logic the Dutch contemtions
cannot be refuted since the Papuan pecple of Irian are a

hybrid racel originating from Melanesian and Australoid

1. Kemnedy, op. cit., pe 6e
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ancestors, while other Indonesians are primarily of Malayan
erigine Irian eccupies approximately one-half of the world's
second largest and least developed island, and its popu-
latien is sald to be the world's most primitive people,
Irian is far removed from Indonesia's populat;on centers
From the standpoint ef avallable, qualified technical
persomnel, certainly the Dutch are by far better qualified
at this time, but these questions may well be raised: For
whose benefit will development be undertaken? How long
before a plebiscite can be held? |

It is apparent that development of the 150,000 square
miles of Irian's territory will progress slowly until the
political discussions are concluded, Even without the
political complications, the basic facts of logistics
indicate slew progress as does previous experience of the
Dutch in the East Indies. In almost three hundred and
fifty years there was little develepment attributable to
the Dutch except on the islands of Sumatra, Java, and
Nadura and in a few coastal areas of some other islands,
With improved transportation, progress should be possible
at an accelerated rate, but adequate transportation is
still non-existent in Indenesia and will be the subject of
& later section. Am early or easy solution of the irim
question does not appear likely., It will be extremely
difficult, if at all possible, to obtain agreement between
the dogmatiec logic on one side of the conference table and
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the ferver of nationalism en the ether. The action of the
Dutoch gevermment in October 1952, declaring they could see
po reason fer reopening negetiations en this question,
confirms this opinion,

In contrast to the Irian question, mno voice has been
heard fm Indomesia relative to Australian control of the
eastern half of New Guimea, although recent indications
that Australia favers Dutch control of Irian have met strong
opposition in the Indonesian press. Furthermore, mo question
has been raised im regard to the 50 mile imternational
jungle boundary between Iriaﬁ and Australian New Gulmea,
Similarly, there is no problem sbeut Portugese control of
East Timor, whose 4500 square miles is hardly more than a
trading post, mor of British control of Serawak and Brunel
in British North Borneo, presumably because none of these
vas a part of the Netherlands East Indles.

South Sulawesi 1s mother problem area for the Indo-
Resian government because of activities of guerrilla bands,
In the general vicinlity ef Makassar numerous bands are
active burning villages, murderimg, rebbimg, and kidnappinge.
Many farmers have moved te the towns amd cities in search
of safety, thus lewering agricultural productien amd
increasing the umemploymeat situation in the citlies with its
resultant imorease in petty thievery and pilferage. In
July 1952, two men were kidnapped on the highway between
the Makassar airport and the city, about fifteen miles away.






Oa amother road about ten miles from Makassar a pplice
infermer was murdered. Such incidents were and still

are quite common, and the Army and National Police have
not yet been sble te restore order, Before travel from
one city to another is pessible, ome must have passes, and
police imspection points for autemobiles and personnel are
lecated between most eof the towms in an effort to comtrol
novement of weapons and steolem goeds., Pilferage ef rice
passing through the Makassar pert in June 1952, was esti«
mated at 25 percemt by the chief of the Gevermmemt Food
Distribution Agemcy fer the area of Sulawesi and thi
Moluccas, and the captain of ome ship wrete a letter to
the port autherities stating that he could mot be responsible
feor shertages ef carge in Makassar er any other Indonesian
port because of such comditiens. A short time earlier a
British sailer was murdered ome night in the deck area,
llegedly because he had stopped the theft of burlap bags
during the day,

Approximately 50 miles frem Pare-Pare om the southwest
toast of Sulawesi is the Sadamg irrigation works, Befere
the war umder the Netherlands East Indies Government, a
diversion dam was censtructed om the Sadang River, which
with 1its eontrel structures, distribution canals, and two
large pumping installatiens (planned but noet completed)
would previde irrigation water fer 155,000 acres primarily

for rice amd corn, Censtructien was interrupted by the war,
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and the plsms, topographic maps, and other data were lost,
The structures themselves have been damaged, but the exact
extent is met kmown te provincial officials, Wwhile it is
doubtful that there are enough surveyors and engineers to
make the necessary surveys and to complete the plans for
the repair and completion of the project, it 1s alse question-
sble whether the work could be undertaken with safety for
the iurvoying crews, A pertion of the damage is said te
have been repaired by the peeple of the area without any
engineering supervision, but the real condition of the
projeect is rather vague, Ome eddity of the security
situation is the apparemt laissez faire feor officials of

Pertanian (agriculture) who travel almost at will through-
out the area during daylight hours after chescking with
police and lecal efficials so as te aveid "hot-spots". Im
view of this apparent appreciation om the part of the
guerrillas for the efforts of the Farmers' Agricul tural
Service (Djawatan Pertamian Rakjat) to heip the people, one
can only wonder whether the security problem would not be
sompletely eliminated if a really streng, well erganized,
Well directed program by all of the governmemt services
could be implemented,

The remainimg troublesome areas from the standpeint
of gecurity are the proevinces of Central and West Java. In
these two provinces and especially in West Java there are
bands of thieves, guerrillas, and religious fanatics varying
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from only a few mem to the size of a regimemt. About Novem-
ber 1951, a battaliem ef the Indonesian Army rebelled and
began guerrilla eperatioms in Cemtral Java, Since that

time there have been numerous engagements, varyimg in
intensity from light patrol actions te almost pitched
battle, between this battalion and those of the Army er
Mobile Brigade detachmemts of the Natiomal Police with

the battalien suffering severe lesses and being dispersed
threugh the moumtaims aleng the Central-West Java line,

Another espeeially troubling element operating prin-
sipally in West Java has been the Darul Islam group. This
group is led by religious fanatics who would have Indonesia
as a Moslem state with all other religions excluded by law
and force., This is a real problem group because, according
to usual estimates, from seventy to elighty percent of all
Indonesians are Moslems. Action against the Darul Islam
group presents a delicate problem becsuse all-out action
night be interpreted in some circles as persecution for
religious reasons as opposed to the Comnstitution, which
guarantees freedom of religion for all,

In the press comments relative to the security situation
oneée camnot fail to notice the frequent references to the
possibility of foreign le adership in some of these guerrilla
bands with two or three Dutchmen occasionally referred to
by name. fThere is no indication, however, of any specific
Communist influence. The extemt of the difficulties caused
by lack of security may be better visualized by examination
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of statistics published in an English language newspaper
in Djakartel . During the first six months of 1952 the
total property damage from fire and looting was 12,4 million
rupiah, of which 8.6 million was in the first quarter and
3.8 million in the second, There were 3500 homes burned
in the first quarter o.nd‘1770 in the second. During the
ssme period 850 people were murdered (320 first quarter,
530 the second quarter), 11,680 people robbed (6,940 first
quarter, l,740 second gquarter), 120 people kidnapped (60
each quarter), and 190 people assaulted (140 first quarter,
50 second quarter). The above figures are from reported
- incidents only, and the majority of these occurred in two
residencies (Priangan and Rjirebon). No included in the
sbove data are the number of attacks upon police detachments
vhich presumably might be to replemish supplies of weapons
and ammuniton,

In general, it is not possible to say that there is
2 definite pattern to the above attacks, although many of
the people robbed, assaulted, kidnapped, or killed are the
European personnel of the agricultural estates who are pre=-
dominately Dutch, It seems quite probable that this fact
is trues because such personnel are likely to have more
HmOoney or valuables on hand than most Indonesians, Numerous
Pay-roll robberies have ocourred as estate employees
returned from banks in the cities, Most of the houses

le Times of Indonesia West Java Sdourity Conditi
in 1952, Blakarta, Oct. I, 1952, v Conditions



burned have been in the small villages where a large per-
centage of a1l buildings are constructed with wooden or
bamboo pole frames, woven bamboo walls, and thatch roofs;
all are highly inflammable and so closely spaced thet once
a fire starts, it is almost certain that the entire village
will be destroyed, especially since fire fighting equipment
is not available., Even in Djakarta a fire in August 1952,
destroyed more than 800 homes and bulldings in spite of
efforts of the fire department,

In sharp oontrast to the troubled areas described
above are the security conditions in the remainder of
Indonesia., In Kalimantan, Sumatra, East Java, Madurs, and
all the islands of the Lesser Sunda group, there is little
concern over the safety because robberies or other cr;.mea
occur infrequently, and one may travel without danger
throughout the day or night. The fact that it is not safe
to travel at night in same parts of Central and South
Sumatra, except possibly by automoblile, because of tigers
again 1llustrates the difficulty of making general state-
monts relative to security or to any other subjeet for
large areas of Indonesia,

There is a general inter-mingling of the security,
économic, and political situations in esch area and for
the nation as a whole in that where seocurity is poor,
produsction is below capabllities of the area and there is
little confidence of the people in the govermnment's ability
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to improve the general welfare., There is an increasing
demand from several provinces for more autonomous authority
and freedom of action in local matters and this recognition
being generally expected by some provincial officials after
goneral elections are held, Prime Minister Wilopo in a
press conference on September 30, 1952, stated that general
elections would probably be held in the first quarter of
1953, but with the mechanical difficulties of transporta-
tion and communication coupled with the great difficulty
of satisfactorily informing the illiterate masses of people,
this was an optimistic prediction, a prediction impossible
to fulfill because in June 1953, the proposed elestion
law was still the subjeot of parlismentary debate,

The lack of stability in economic affairs, in security,
and in political affiliations is indicated most strongly
by the number of cabinets that have been formed since
President Sukarno's Proclamation of Independence on
August 17, 1945. In the five years prior to the formation
of the unitary state on August 17, 1950, eleven different
cabinets served; three have served since that time. The
Constitution provides that the cabinet may be dismissed by
the President or may be dissolved by a vote of no-confi-
dence in Parliament. To date the President has not used
his power because each cabinet has been dissolved after a
vote of no-confidence by Parliament or has resigned before

such a motion could be brought to a vote. While this
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Pairlimmentaxry action indicates the intentiocn of the leaders
of the Republic to establish in years to come a true demo-
cratic state, 1t is more strongly indicative of the politi-
cal maneuvering between and within the various political
parties,

Such & change in cabinets occurred on February 23,
1952, when the Csbinet resigned under threat of a noe
confidence vote in Parliament, While there were several
sources of Parliament's dissatisfaction, there was also
internal dissention within the entire cabinet. The final
orisis stemmed from the secret negotiations on American
assistance by the Minister of Foreign Affairs with the
Ambassador of the United States of America. According to
Rothl there was a general consensus of opinion in Parlia-
ment and in the Indonesian press that the agreement
Jeopardized the nation's independent foreign policy.
Having just eliminated the yoke of colonialism, the Indo-
neslans are perhaps hyper-sensitive about any more foreign
influence in their internal affairs than the Round Table
Conference agreement left them with, and they are very
definitely opposed to a firm alliance with either the East
or West in the power politics of the world,

Previous to the Foreign Minister's signing of the

"note of umderstanding" on assistance to Indonesia under

East 1. wmge:rgo:h, Iﬁgoneaim Govermment Crisis, Far
astern Wor airs Dorset St., London, May 1952
P TTo Fe Alfalre, ” » Moy 1955



the Mutual Seocurity Agency, he had met opposition in the
Cebinet and Parliament on sending a representative to the
Japsnese Treaty Conference in San Francisco and the slgning
of the treatye. About the same time the note was signed,

it became apparent that discussions with the Japanese
regarding reparations would be terminated without agree-
ment, a condition which added to the dissatisfaction of
Parliament and some of the Cabinet with the foreign policy.
An article entitled Difficulties of Cabinet Formationl
stated that the settlement of the Darul Islam question and
the method of establishing local representative councils
were smong the most important domestic questions contribue
ting to the orisis. Initially oritics demanded that the
Minister of Forelgn Affairs resign, and his resignation

vas submitted but was followed almost immediately by the
resignation of the entire Cabinet in the face of opposition
in Parliament that seemed strong enough to pass a vote of
no-confidence. The Vice-President, however, stated that
the Cabinet fell not because of parlismentary opposition
but becsuse of its own weakness. In spite of the fact that
the Cabinet orisis was brought to a head by the Mutual
Security Agency negotiations and the commitment made by

the Minister of Foreign Affairs, on the night following the

l, Ministry of Information, Difficulties of Cabinet

Formation, Indonesian Affairs, Djakarta, Indonesia, Feb.=
Mar, 1952, PPe 1-7.



Cebinet's reslignation the Government announced by radio
that, since its legal representative had made a commitment,
the terms of the commitment would be honored in order to
maintain the international reputation of the nation,

In view of the fact that the average life of cabinets
is six months, it would seem that there could be no ocon-
tinuity in govermment functions and services, but such an
ebservation is not entirely true. Actually it would be
more aoccurate to say that the average life of the cabinets
has been five months with a period of approximately one
month required for the formation of each new one, during
which time the former Cabinet might continme to fumetion.

In each ministry the director of administration and oper=
ations is the Secretary-General, and from this level down
there are infrequent changes, For example, the Secretary-
General in the Ministry of Agriculture has served under
eleven cabinets, Just as in the United States Government,
cabinet members often change, but department employees below
the top echelon and the genersl public observe little change
in basic policy fer a considerable length of time, Certainly
there may be exceptions if basic policy ohanges oecur between
successive cabinets, but as for continuity it would smount to
the government employees observing new regulations and
instructions. Another factor contributing towards effective
econtinuity is that of retention of former ministers as
advisors to the incoming cabinet, In several instances



2

”

o




43

ninisters serving in the present cabinet have served as
minigsters in other eabinets, but perhaps in different
ministries,

A brief summary of the status of assistance from the
United States should be given because it has received so
much attention since January 1952, Soon after the new
Cabinet took office on April L4, 1952, it was announced
that the agreement would be honored but that renegotiation
efforts would begin immediately to obtain an agreement
mutually acceptable and to eliminate the clause referring
to military assistance which was unacceptable in Indonesian
political circles, While these negotiations were cone
tinuing in Washington and Djakarta, the United States
Congress passed legislation transferring the assistance
from the Mutual Security Agemcy to the Technical Cooper=
ation Administration or Point IV under the State Department,
In September 1952, the Indonesisn press announced that the
Indonesian Ambassador in Washington had reached an agree-
ment in principle with the State Department for the annul-
ment of the previous agreement and for Indonesia to receive
assistance under the Technical Cooperation Administration
with any military supplies or assistance to be received on
& reimbursable basis without any commitment relating to
the mutual security of the two nations. The agreement for
Technical Cooperation Administration assistance was completed
and approved by both governments January 10, 1953,



It remains that the greatest problem of Indonesia,
political or otherwise, 1is the educational level of the
mises, Estimates ustually state that ninety percent of the
population are 1illitexr=ate, and until this condition can be
mterially improved, demooracy will advance slowly, The
age old ;naton of deference to age and social position will
for many years be reflected not only in elections but in
wvory line of actiwvity of the people, The former rajahs,
suiltans and village leaders, many 61‘ whom are nominally
vithout rank in the present govermment, have automatically
become the most influential citizens in thelr respective
areas 30 that for & long time it is likely that even with
wiing franchise the mass of people will have little real
influence in the government,
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CHAPTER V
EDUCATIONAL BACKGROUND

The lack of education is one of the greatest diffi-

culties, 1f mot the greatest difficulty, facing this

yumng netions In mo fleld of endeavor are there enough

qulified personnel <to fill the needs; however, the Ministry
of Education is undextaking bold steps to rectify this
sondition as soon ms possible, but it will be many years
before the educatiomnal system will approach an adequate

standard, either quantitatively or qualitatively. The

Mnistry of Edueation estimates the Latin alphabet illiter-

uyl at 81,6 percemnt. There are many Indonesians who are

thle to read and write in Arabic or in their native langue

42e but who have had no education in the languages which

use the Latin alphabet. The prevalence of illiteracy

Presents an insurmountable obstacle for rapid progress,

fevelopment of resources, or even the dissemination of

information, In order to materially reduce illiteracy

the Ministry of Education has initiated a mass educational
program to teach reading, writing, and arithmetic to the

adult population with classes being conducted in almost

every village of the Archipelago. The efforts of the

Ministry of Education 1in the anti-illiteracy campaign are

1. Ministry of Information, Indonesia Today, Education
and Science, Djakarta, Indonesia, 1951, Leaflet, [;pp.
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supplemented by the work of religious and private enter=-
prises. The enrollment in these classes is estimated in
the millions, but accurate statistics as to numbers or
accomplishments are not available., The adult education
program should result in a partially oﬂighten;d population
which in turn should increase the efficiency of the regular
institutions through improved attendance and efforts on the
part of the students., Compulsory education through the
elementary level is nominal at this time; enforcement in
impossible because of lack of facilities and teachers, Of
the ten million children of school age only five million
are now in school, but according to a statement given to
the press by the Minister of Education in January 1953, it
is expected that enough schools and teachers will be avail-
able by 1960 to permit enforcement of the compulsory edu-
cation law,

In addition to the edusational programs of the Min-
istry of Education other ministries are conducting a large
number of specialized schools and courses in an attempt
to £ill their own requirements for trained personnel and
for the dissemination of information to t he people. Some
of these courses are short, part-time courses, while others
are at the level of technical high schools. In addition to
the training being conducted within Indonesia, all ministries
ire sending personnel abroad for technical training as fast

8 available personnel and finances permit,
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While it is true that the Civil Service of the Nether-
lands East Indies before World War IT employed about thirty
thousand Europeans and Eurasians and one hundred and elghty
thousand Indonesians - the latter were principally in
clerical positions]'. Pypically they were tralned to per-
form tasks very limited in scope and to follow en unvarying
routine without necessarily understanding why the routine
vas established, From the statement of the Indonesian
Ministry of Information? that only two hundred and forty
Indonesians graduated from high school in 1940, 1t is
svident that most of the indigenous personnel in the Nether-
lands East Indies government had very limited education,

In the pre-war days an average of ten percent of the budget
vas allocated to education, but 88,6 percent of this amount
vas for the support of schools for European ch:l.ldron3,

wvhich admitted only a small percentage of welleto=do Indo-
nesian or other Asian children. A restrictive requirement
for entrance in the high schools was knowledge of Dutch,

the language of instruection in high schools which was not
taught in the elementary schools attended by the Indonesian
children. The inadequacy of pre-war schools is best illus-
trated in the fact that seventy thousand students were turned

Sway from village sehools in 1941 besause of lack of sSpace,

l. Kennedy, op. cite pe 51,

2¢ Minlstry of Information, Indonesia, Count People
Iransition and Future, Djakarta, Indoneala, 1951, p. 1ile
30 EOO. BIE.
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The hierarchy of the pre-war Civil Service was in this
order: the Governor-General, the provincial governors, the
residents, and the controlloral, each of whom was responsible
for the administration of respectively smaller areas.
Candidates for positions of controller and above were
selected from high school graduates in the East Indies or
in Holland by an examining committee, and successful can-
didates were sent to a Dutch university for five years on
government fellowships., With this procedure it is obvious
that, while legally it was possible for an Indonesian to
compete for and to eventually attain high rank in the Civil
Service, the law of averages made it virtually impossible
to do s0, The candidates selected were well qualified upon
completion of their education, which in addition to the
usual subjects included special courses in the ethnology,
history, law, and languages of the Archipelago.

With the newly acquired independence the few well
educated Indonesians and many leaders with inadequate
education found themselves elevated to positions of great
importance, for which in many cases they possessed insuf-
ficient experience to perform the duties efficiently. These
officials were further handicapped by the dearth of capable
assistants to whom responsibility could be delegated to any
appreciable degree, thus slowing down administration by over-
loading those who filled the upper positions,

1. Kennedy, ope ¢ite, pe 5le
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It is impossible for one to say whether the Indonesian
Round Table Conference delegates anticipated the need for
technically trained assistants in every branch of the
government or whether they agreed to retain former civil
servants in advisory capacities simply to facilitate con-
summation of the agresment, In either case, however, 1t was
agreed that the Civil Service contracts of many Dutch
citizens would be continued, even including their former
privileges, such as European leave every seventh year and
retirement after twenty years with leave and travel time
outside of Indonesia considered half-time,

In addition to the former employees, additional Dutech
personnel were employed on contracts of two to three years
to assist in almost every element of the government, and
almost all were given the title of advisors. In many
department where the Dutch personnel concerned have been
villing to accept the new status and to work with Indoe
Resians who now f£111 the responsible positions, the arrange-
mont has been excellent. In other departments the results
have been far from harmonious, either because the Indo-
nesian hesitated to ask for advice or assistance from his
advisor for fear it would prove him unqualified or because
the advisor longed for the "good old days"™ when he was able
t0 glve directions rather than recommendations which today
may be ignored. As contracts expire, many are not being
renewed; others are being renewed for shorter terms; some

advisors are resigning because they feel that their
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capabilities are not properly utilized.

Additional technical assistance in many fields 1s
being obtained through contracts with vendors, especially
in the machinery field, and through the technical assist=
ance programs of the United Nations and of the United States
of America. In December 1952, Indonesia became a particie
pating country in the Colombo Plan which provides mutual
technical assistance and training, primarily with the
Asian COnnonnoalﬁhs of the British Empire. In some teche
nical fields contracts are being awarded for equipment
eompletely installed with technical persomnel supplied by
the vendor to train Indonesian personnel in its operation,
The assistance from the United States was administered by
the Economic Cooperation Administration until January 1,
1952, by the Mutual Security Agency from January 1 - Jume 30,
1952, and by the Techniecal Cooperation Administration under
the State Department after July 1, 1952, The totel smount
of technical assistance from the United Nations and from
the United States is relatively small when compared to that
being financed from Indonesia's own resources,

In education as in most other phases of the govern-
ment, Indonesia 1s faced with two fundamental problems,

The immediate concern is that education 1s in itself two=-
fold, in that the educational level of the mass of the
People must be raised sufficiently to permit them to par=-
ticipate intelligently in the demooratic processes of
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government and simultaneously it must also furnish enough
technically trained personnel to permit the govermment to
provide minimum acceptable levels of efficiency in serving
the people in communications, transportation, agriculture,
and health, The second fundamental problem in education
is the establishment of a system of elementary, secondary,
and vocational trade schools, as well as institutions of
higher learning, adequate to provide the future require=-
ments in all professions in order to permit the improvement
and expansion of agriculture and the development of basiec
industry which, in ednjunction.with the exploitation of
human and natural resources, will enable Indonesia to sus-
tain a balaneed, stable econonmy.

One of the multitude of problems confronting Indonesia
has been and for a time will continue to be the absence of
a common language., While the lingua franca of the Archi-
pelago 1s basically Malay, the variations between various
treas has made the two hundred spoken languagesl mutually
mintelligible., Malay has been spread throughout the
coastal areas by traders and fishermen, while the inland
areas have developed languages of their own, but before the
war Dutch was the official language., Indonesians who
attended school boyond the primary level had to learn Dutch
before being admitted because it was the language used for
instructions. In the pre-war nationalistic period of the

le E. Pino, Bahasa Indonesis, J B. Wolters, Djakarta
Indonesia, 1950,’p. 3e > » D ’
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1930's, *'he meed for a common language gained considerable
m&tmco and the Indonesian language, bahasa Indonesia,
began 0 spread through the Archipelago. Its spread was
accelerated by Japanese occupation laws which forbade the
use of all languages except Japanese and Malay. Many
Indonesians used Indonesian for the first time during the
occupation, having previously used only thelr local dialects
and Dutch. The provision that Indonesian was the official
language was included as article thirty=-six in the Provisional
Constitution of the Republic of Indonesia of August 17, 1945.

Because the Dutch language is no longer & required
subject in high schools, the new Indonesian language is
& serious problem in the colleges and universities at
the present time. Many of the instructors have never used
the Indonesian language before except for shopping in the
markets and with servants and are unable to adequately
explain technical subjects except in Dutch, and many
students now attending these schools have studied little
or no Duteh, The problem is further complicated by the
inadequate supply of textbooks, especially in science,
except in Dutch‘,or English, Often government officials
revert to the Dutech language for technical discussions,
English has been adopted as the basic foreign language and
is required for all students beginning in the seventh year,
which is the first year of junior high school,

The approach to the problem of raising the educational
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level of the mass of the people is through private or
government anti-illiteracy schools! in every desa (village),
vhich are using books especially prepared for this purpose.
In the fileld of general information, dissemination is
accomplished through newspapers, moving pictures, mobile
public address systems, and the govermment-owned radio
stations, Because most of the population in the villages
is finaneially unable to subscribe to the newspapers, in
most villages the Ministry of Information maintains bulletin
boards on which newspaspers and bulletins are posted.
Elementary schools are being established as fast as possible
with attendance for a minimum of three years, nominally
compulsory., It is impossible to enforce the regulation
at this time because in same areas there are inadequate
school rooms and insufficient teachers even when using the
American standard of fifty years ago that teachers must
have progressed at least one or two grades beyond the one
being taught. The basic approach is to establish the lower
grades most rapidly with the higher grades to be added as
soon as possible,

Beyond the elementary schools the pattern 1s generally
the same with schools being established as soon as facili-
ties and teachers are available and in some cases before

adequate facilities or well qualified teachers are available.

le A press release in May 1953 by the Ministry of Edu-
cation stated that through the mass education program 45
percent of the population is no longer illiterate but did
not define the degree of literacy thus attained,



s



Sh

Te nsnne>* Oof approach indicates a feeling of the Indonesians
that the establi shment of an adequate system of schools

mst become & fact as soon as possible and that the facil-
ities must be improved in the immediate future. The logic
of this spproach becomes apparent i1f one realizes that the
graduates of inferior schools are better qualified for
positions of responsibllity than those who have had no
opportunity for school attendance. The extent to which
existing facilities are often used was seen in Medan (Auge
1952) where the author inéuired about classes being con-
ducted in one school at night. The answer was to the effect
that there was a morming school, an afternoon school,

and a night school in that building,

The general objective of the elementary school 1s to
provide for everyone a basic education which will include
instruction in Indonésian, the provincial dislect, basioc
nathematics, history, and the arts and culture of Indonesia.
Beyond the elementary school a student may enter either the
high school or the vocational high school. The principal
objective of the high school 1s preparation for college or
wmiversity study, while the objective of the vocational
high schools is to train en adequate supply of sub-pro-
fessional or skilled labpr in various fields of endeavor,
English 1s a required subject for all students who enter
either type of high school,

Comparable to the organization of American universities,
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the Indonesian universities are divided into faculties
(eolleges) for medicine, law, economics, engineering,
agriculture, general sciences, and arts.

At the present time there are two universities, the
State University of Gadjsh Madsh with its six facultles in
Djogjakarta, and the University of Indonesia with five of
its faculties in Djakarta, two in Bogor, three 1in Bandung,
two in Sourabaja and one in Macassar., The teaching staffs,
of the two universities number more than four hundred but
this m:u.bor includes many part-time lecturers who hold
other positions in the Govermment. For example, the Chief
of the Irrigation Service of the Ministry of Public Works
and Power also teaches irrigation at the faculties in
Bandung, Bogor, and Djogjakarta. In 1950 there were almost
five thousand students enrolled in the various faculties,
but the enrollment has materially increased at this time,

The general outline being followed in the establish-
ment of the Republio's education system is shown in

Figure 2,
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CHAPTER VI
COMMUNICATIONS

The combined area of islands, intervening seas, and
straits is almost as great as the entire North American
continent (Fige 3)e¢ More than two hundred of the islands
are inhabited; however, only about thirty-five are really
large enough to be of agricultural or economic importance,
This fact in itself presents another problem to the already
burdened govermment because administration and services
must be provided for small segments of the population in
1solated areas where the volume of trade is insufficient
for a self-supporting transportation system.

Under three hundred and fifty years of Dutch colonial
administration, first by the Netherlands East Indies
Company and later by the Netherlands Government, the
greatest development was made on the islands of Java,
Madura, and in parts of Sumatra. Other islands that are
well known but developed to a lesser degree are Kalimantan,
Sulawesi, the groups known as the Lesser Sunda Islands, and
the Moluccas. Kalimentan is the new nsme for Indonesian
Borneo, while Sulawesi is the Indonesian name for Celebes.
Ball is probably the best known of the Lesser Sunda Islands
which also include Flores, Sumba, Sumbawa, Lombok, Timor,
and otheri. In addition to its worldwide fame as a tourist

attraction, Bali is also noted locally for its agricul ture
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pecsus® 1ts wadet (native custom) method of distribution

of irrigation water is well regulated through village
councils and 1s known as the subak system. Because most
Balinese are of the Hindu religion, there is no religlous
taboo ageinst pork, and swine is one of the principal
exports of the island, most of which is shipped to the
eities of Java and to Singapore (Figs. 4, 5). In the
Moluccas, Halmahera is the largest i1sland, but in the
struggle between European powers of the sixteenth and
seventeenth centuries for control of the area it was over=-

shadowed in importance by the small islands of Ternate and

59

T?i{dore. These small islands were the homes of the strongest

sultans of the period, and it was through them that most
efforts were made to control the spice trades At Ambon on
the small 1sland of Amboina the Dutch developed a fine
harbor and naval base which must be well known to many
Allied aviators from the number of wrecked airplanes and
hulls of sunken craft still visible on the island and in
the bay.

It is almost impossible for one unfamiliar with the
Far East to visualize the problems, the equipment, or the
difficulties of transportation within this archipelago,
The range of transportation facilities 1s complete with
the pikulan or shoulder pole used by men and with baskets
carried on the heads by women at the primitive end of the

scale and with four-motored transport planes at the otheres
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Figure 4. Hog carried in a bamboo basket in Bali

Figure 5., Inter-island steamer loaded with swine
and cattle
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Between these extremes are the two-wheeled carabao and
bullock carts; horse carts; dug-out canoes; bicycles; bet-
Jaks or three-wheeled pedi-cabs; motor cycles; both oute
board and inboard motor boats, as well as paddle-wheel
river steamers and sea-going sailing vessels; wood burning,
coal burning, and electric trains; and all types of
European and American automotive equipment,

The farmer usually transports his small surplus of
farm products to the pasar (market) by pikulan (Fig. 6)
or with his two-wheeled cart (Fige. 7) if he is wealthy
enough to own a carabao or bullock, At the pasar much of
the produce is s0ld directly to consumers, but some is
purchased by traders who use trucks for moving the produce
to the larger markets of the towns and cities. 1In the
vegetable producing'aroa of Brastagi, south of Medan, an
estimated dally average of thirty tons of vegetables is
hauled by truck to Medan's port of Belawan for export to
Singapore. In Kalimantan the first stage of the farm to
market transportation more often than not 1s by dug-out
or, to describe them more exactly, burned-out canoces. In
Banjarmasin and Kuala Kapuas, as well as in many other
Places on Kalimantan and other islands, much of the trading
1s between the small proas in which the produce of these
virtually roadless areas is brought to market (Figs. 8, 9).

On Java, Madura, Bali, and Sumatra a system of roads

was constructed before the war, but in general they are






Figure 6,

Transportation of produce with pikulan

g

Figure T.

Transportation by means of ox=-cart
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Figure 8, Canoes used to transport commodities to
market in Kalimantan

Figure 9, Small cargo boat on Musi River in
South Sumatra
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inadequate for the heavy post-war traffic and many areas
remain 1solated. Due to the lack of equipment, equipment
operators, maintenance and technical personnel, much of the
direct war damage and the deterioration from lack of main-
tenance during the occupation and post-war struggle for
independence has not been repaired, or if so, on a tempor-
ary basis, At several locations in Sumatra it is necessary
for everyone except the driver to dismount from automobiles
and walk across bridges which were damaged during the
revolution and have been only partially repalired to dates
On Flores, Sumba, and Sumbawa the rate of destruction of
bridges by the annual floods of the rainy season has
exceeded the ability of the Ministry of Public Works to
roplice them; therefore, most streams must be forded.
During the dry-monsoon this necessity is of no particular
consequence because many of the streams are dry and others
are at low stage; however, a week after the beginning of
the wet-monsoon in 1952 it was necessary to travel on Sum-
bawa in a 1} ton truck because the streams were too deep
for fording in automobiles and pickups. The problem of
flood da.mage' to bridges is common throughout Indonesia, so
common that before the war the Govermmenteowned railways
kept pre-cut bridges to enable the prompt replacement of
those bridges over Javanese streams which were most often
dsmaged by floods., Figure 10 shows a highway bridge on a

seocondary road in West Central Sumatra which was damaged



Figure 10, Flood damaged bridge on secondary road
in West Central Sumatra

Figure 11, Four lane highway near Djakarta
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by floods early in 1951 but had not been repaired in July
of 1952, Although traveling in jeeps, all the passengers
had to dismount and walk across the bridge at the time of
a visit to this area.

On islands other than those previously referred to,
roads are normally found in the most densely populated
areas and connect the principal places of importance
(Pige 11)¢ Kalimantan has the least adequate system of
roads of the major islands with a total mileage of only
about one thousandl, of which approximately five hundred
miles is in the vicinity of Bandjarmasin, approximately
one hundred miles in the vicinity of Ballikpapan, and
approximately four hundred miles in the vicinity of Pontia-
nak, No connecting roads between these three population-
centers necessitates travel by ship or plane. There are
regular flights between Bandjarmasin and Balikpapan, but
Pontianak may only be reached via Djakarta and Palembang;
for a provincial official to travel from the provincial
capital at Bandjarmasin to Pontianak he must travel through
at least two other provinces and perhaps four, depending
upon whether the first leg of his jourmey is directly to
Djakarta or via Surabaja and Semarang. Via this alr route
he may reach Pontianak in two days with an overnight stop
in Djakarta. The alternate choice of travel, by ship,

le Le W, Hannibal, Peta Kalimentan, 1/2,500,000,
Planning Division, Forestry Service, Minlstry of Agriculture,
Bogor, Indonesia, 1950,
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requires three to five d ays, but the infrequency of regu-
larly scheduled vogayes normally makes this choice imprac-
tical. The lack of roads in Kalimantan is forcefully
reflected in the lack of correlation between its area and
its road mileage. Although the island's 203,000 square
miles is more than a fourth of the total land area, 1its
one thousand miles of roads is only about one-fortieth

of the 39,562 milell in the road network of the country.

The only railroads are on Java and Sumatra and a

ferry transports the railway cars from Merak, West Java,
across the Sunda Strait to Tandjung Karang, South Sumatra.
The railway system on Java connects the principal cities,
and with recent imports of locomotives and coach or freight
car chasses, the railroads are able to provide daily
service. On Sumatra there are three areas with rail
service, but without interconnections. The South Sumatra
rallway service operates from Tandjung Karang on the south
coast to Palembang and thence inland to the northwest. On
the west coast a cog-line connects Padang and Bukit Tinggi,
and in the north a narrow-gage line runs from Medan to the
Achin territory. The total length of rail lines 1is k4,610
“11“2. Many estates have private narrow-gage railways for
Plantation to processing plant transportation, but these are

of no value to the public transportation system.

l, Ministry of Information, Indonesia Today, Communiw
cations, Djakarta, Indonesia, 1951, Leaflet, L ppe
2. Loc. cit,
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Intra-island, as well as inter-island, transportation
is both by ship and air, while farm products and farm
squipment ordinarily are transported by land or ship.
Poultry products, vegetables, fruit, and flowers are regu-
larly flown from Bandung to Djakarta and to Palembang in
South Sumatra, Table II shows the extent of alr travel
and transport for the operations of the Garuda Indonesian
Alrways jointly owned by the Indonesian govermment and by
the Royal Dutch Airlines and operated under the manage~
ment of the Royal Dutch Airlines, Except for one flight
per week to Manila, Philippine Islands, and one flight
per week to Bangkok, Thailand, and almost daily service
between Sumatra and Singapore, Malaya, all flights of this
company are within Indonesis.

Inter-island shipping is a virtual monopoly operated
by the Koninklijke Paketvaart Maatschappij (Royal Packet

Company) under a govermment franchise, and this company

in return for this concession must make regular calls at

many isolated ports that would otherwise by by-passed, In

spite of the size of its fleet, which includes a total of
108 ships with a total registered tonnage of slightly more
than two hundred thousand tonsl, there is inadequate
shipping., The Govermor of Central Sumatra in December 1951
stated that the only Indonesian cement factory at Padang

l. Koninklijke Paketvaart Maatschappij, N.V., Dien-

ﬁ';?wf der N.V. Koninklijke Paketvaart Maatscha voor
st Jaar 1953, “Dlacarte, Taton oo

=2t Jaar s arta, Indonesia, Nove 1 ’ PPe
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could not operate at more than two-thirds capacity because
of lack of transportation in spite of the nation's great
need for cement for reconstruction. There may be other
factors affecting the cement production, but without
increased shipping increased production would have little
value,

The term virtual monopoly is used above because a
large number of native sailing craft are in constant use
along the coast and between islands. An undetermined
humber of these also sall to Singapore and to the Philie
Ppines to conduct an illicit trade known to be of consider-
able volume in order to avoid import and export taxes which
are high, The control of smuggling is impossible at this
time because of the limited number of ships and of personnel
Wvallable for patrolling the great length of shoreline.

In order to supplement the shipping available within Indo-
Desian waters, the Government has sixty 500-ton coaster
tYPe vegsels on order in Europe for delivery in 1953-195l,
P1'°“!llo.bly these vessels will be operated by & national
“pping company, but whether it will be under the Ministry
°f Communications or through an Indonesian company has not
%% been announced. Presumibly these additional ships
Sould ease the shipping difficulties somewhat, but it may
T™eult in an even greater problem, Because the Koninkli jke
Paketvaart Maatschappij 1s & Dutch corporation, there are
rumors to the effect that, i1f their monopolistic control of
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inter-1sland shipping is confronted with serious compe=-
tition, they may transfer the entire fleet to some other
part of the world,

The overall problems of transportation and communi-
cations are a reflection of the lack of heavy industry in
the Republic. All automobiles, motorcycles, and bicycles
tre imported, and only two companies even have automobile
ssembly plants within the country. There are several
Companies which manufacture small machinery and implements,
but heavy machinery and all types and sizes of internal
Sonbustion motors and steam engines are imported., There
4re many small shops which make wooden bodies for trucks
and buses in the various cities, and the railroad yards
Rake wooden freight car bodies for imported chasses.

Small ahipyu-da in Djakarta, Palembang, and Surabaja are
Sapable. of building fifty to one hundred ton boats but
a0 depond upon imported steel and motors,

The handicap of too little transportation within the
Arthipelago, as well as with other parts of the world, has
lng retarded the development of the natursl and agrioul-
") pesources. In 1952 the export of livestock from the
1ang of Sumba in the Lesser Sunda Islands, where the pro-
%Wotion of 1ivestook 1s the principal type of sgriculture,
¥ limited to eight hundred animal units per month; for
3ipping purposes the small horse, approximately six
bundred pounds, is considered an animal unit, an Angol
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(Brahma) cow equals l.4 units, and a carabao equals 1.6
units, Similarly, the export of livestock, copra, coffee,
and other crops is limited by the avallability of shipping
throughout the Eastern Islands, and at times temporary
shortages of rice occur in these islands because of the
difficulty of importation resulting from inadequate trans-
portation. Ohter commodities are also frequently in short
Supply for the ssme reason; for example, in November 1952,
on Sumba the supply of gasoline for the island's estimated
one hundred motor vehicles gave out approximately three
Weeks before the next shipment was due to arrive,

The mining of tin on the islands of Bangka and Billi-
ton off the southeast coast of Sumatra is the oldest
development of mineral resources of economic importance
in the Archipelago. It 1s reported by Ter Braakel that
the Dutoh East Indies Company bought tin from the Sultan
of Palembang as early as 1710, This early development was
P83ible only because the mmall size of the islands pre=
tludeq the necessity of appreciable inland transport, and
te Proximity of the islands to the international shipping
ltiey ground the Malayan Peninsula made the export of tin
M8sible and profitable,

Coal has been mined on a large scale in Central and

South Sumatra only., Approximately thirty miles east of
-

——

le Alex L, Ter Braske, Mining in the Netherlands East
Indles, Bull. No. l, Netherlands and Netherlands East Indles
aouggh of the Inst. of Pacific Relations, New York, 1944,
Pe 30
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Padang is the Ombilin cosal field; however, before 1t could
be explolited, it was necessary to bulild a narrow-gage
rallway about one hundred miles in length across the
Barisan Mountains. Because of the slopes involved a part
of this rallway had to be constructed as a cog linel.

The most important coal field is that at Buklt Asem,

about eighty miles inland from the South Sumatra port of
Palembang but 110 miles via the railway constructed to
permit the development of the area., The annual pre=-war
production of the above areas was slightly more than 1%
million tons, and the combined production of areas on
Kalimantant's East Coast totalled a little more than one-
half million tona. In other areas of Kalimantan, Sumatra,
and Java the cost of transportation has caused the fallure
of a large number of small coal field developments for
commercial prodngtion.

The development of other mineral deposits has been
retarded by the lack of or the cost of transportation. The
sme statement 1s true for agriculture of the Outer Islands
and for natural resources such as timber. In gddition to
the problems and the cost of transportation within the
country, the cost of imported material for the development

of the nationt's economy is far greater than in Europe or

North America.

ls Ibid., ppe. 59=65,
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Telephone circuits are avallable in all of the major
cities, and even in the most remote areas there are usually
one-wire systems connecting the towns and principal villagese.
Inter-island radio-telephone connections are possible
between the provincial capitals for a few hours each
working dsy, and from Djakarta, Bandung, and Medan there
are facilities for international calls. The municipal
circuits are manual switch boards systems that normally
are overloaded because of the vast increases in the popu-
lation of the urban areas since the war and also in some
cases because of the poor condition of the system for lack
of maintenance persomnel and material., Telegraphic services
between the major cities are satisfactory and the same 1s
true for intermational radio telegraphic communications.

There are 37 govermment owned radio transmitting sta-
tions! which broadcast daily programs designed for enter-
taimment, eduction, and current events. The regional
stations are bi-lingual with programs in both the Indonesian
language and in the local dialect. The stations in Djakarta
sarry progrsms in the Indonesian langusage as well as in
foreign languages = Dutech, French, English, Chinese, Arabic,
Hindi, and Urder,

In the field of communications, as in most other
fields of importance to the esonomic development of Indo-

nesia, the framework or foundation for an adequate system

l. Ministry of Information, Indonesia Today, Communi-
cations, op. cit,
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is present., Upon the existing foundation there must be a
vast expansion and improvement if communications are not

to become the principal factor of delayed development in
the future, At this time the effectiveness of efforts to
improve rail communications must first come from the police
or from the Ammy because present facllitles cannot be used
to capacity due to derailings and banditry in East and
Central Java, There can be little increase in efficiency
from improved roads or equipment when the rail workers are
refusing to work because of lack of safety along the raile
roads. There 1s a real need for increased transportation
for people within the municipalities, for increased internal
transportation by rail, motor vehicles, and river boat,
coastal steamers and pipe lines if the potential of the
country 1is to be attained,



CHAPTER VII
CLIMATE, VEGETATION, AND SOILS
A. General Characteristics

If one studies Southeast Asia maps, he will observe
that the Indonesian Ai'ohipelago is the apparent extension
of mountain chains from Burma and from the Malayan Penin-
sula. The Burma chain extends in a southeasterly direction
through Sumatra and bears eastward through Java and the
Lesser Sunda Islands, while the extension of the Malayan
chain seemingly passes through Bangka, Billiton, and thence
northeast through the northwest mountains of Kalimantan,

In commenting on this relationship Vlokkol concludes that
prior to the end of the last glacial period these islands

were connected to the Asian Continent by the present bed

of the shallow Java Sea, Similarly, he concludes that the
relatively shallow Arafura Sea came into existence at the

same time to separate New Guinea and numerous smaller

islands from the Australian Continent, Sulawesi and Halms=-
hera seemingly have not had such recent geological connections
with either Continent as their flora and fauna do not

conform to either the Asian or the Australian types, and

they are separated from adjacent land masses by deep seas
and straits,

1. Vliekke, op. cit,, p. xii,
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With considerable risk of over-simplification of the
geological history of the Archipelago, i1t may be described
as having developed through a series of pre=tertiary,
tertiary, and quaternary uplifts with most areas being
influenced by either submarine and/or aserial volcanic eruptions,
There have also been the opposite effects either of sub-
sidence or of rising seas as referred to sbove. This is
an area of the earth where the face is still subject to
considerable change at relatively frequent intervals.
Islands are still being formed and are dissppearing, the
most important recent example being the eruption of the
Krakatau Volcano in the Sunda Stralt between Sumatra and
Java in 1883, With its eruption so violent that its ash
has been identified from all parts of the world, this island
virtually dissppeared below the water,

Volcanos occur at frequent intervals throughout Sum-
ttra, Java, the Lesser Sunda Islands, the Moluccas, and
Sulawesi. Kalimantan is the only major island of Indo-
nesia which, from the standpoint of soil fertility, is
not blessed by the presence of many volcanoces, Many of
Indonesia's volcanoes are inactive, but many others are
still in various stages of activity varying from the constant
exudation of smoke to rumblings, hot oraters, and recent
or threatened eruptions. The Seismographic Institute at
Djskarta ususlly records two or three slight earthquakes
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daily. The extent of volcanic influence is most evident
perhaps in the presence of fourteen active volcanoes on

the 1sland of Flores, which is only about three hundred and
fifty miles in length and seventy-five miles in breadth,
The most recent eruption there was that of the Laki-Laki
volcano in 1950, In March, 1953 the Sanguang volcano, on

a small island north of Sumbawa, erupted volcanic ash and
forced the evacuation of its population of about 2,000
people to Sumbawa., The Institute of Volcanic Research
maintains a continuous observation of volcances, within

the capabilities of 1ts personnel, which exhibit signs of
eruption both for scientific study and for protection of
the population of adjacent areas, Hohr1 has stated that,
because of the influence of earthquakes resulting from vol-
canic activity, no soil forﬁed on the island of Bali has
remained in its original place of formation.

The geological forces exposing the soil forming rocks
of Indonesia to the processes of weathering have been sharp
and violent. The topography reflects this last fact in
that throughout the country the interior areas of the
1slands are usually rough, steep mountains with an occasional
plateau, while towards the coast lines undulating to flat
plains have developed. Subsidence along Sumatra's East
coast has developed a swamp area approximately seventy-

five miles in width and four hundred miles in length in

1. HOhr’ Op. citn, po 2030
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the juvenile coastal plan. The only other large swamp
areas of sufficlient size to be of great importance occur
on Kalimantan, the principal one being in the alluvial
plains of the Barito River and its tributaries which
cover more than a million acres. Within the mountainous
interiors of almost all the islands there are many level
or gently sloping valleys and a few plains developed by the
deposition of alluvium in lake beds of other geologlical ages.
Because of its equatorial position there are no dis-
tinct seasons in Indonesia with reference to length of
days and temperatures, The difference between the longest
and shortest days of the year at Djakarta is only forty=-
eight minutes, Temperatures also show very slight vari-
itions, with the annual range varying only between the mean
daily temperatures of 76° to 79° Fahrenheit from a meximum
of 91° to a minimum of 71°, Seasons are determined by the
direction of the prevailing winds. The southeasterly or,
83 it 18 usually referred to, the sast monsoon brings rela-
tively dry weather to most of the islands, while the north-
Westerly or west monsoon brings the relatively wet seasone
In the Indonesian language no reference is made to the
direstion of the prevailing winds, but the seasons are
simply differentiated as the hot season (musim panas or
iusim kemarau) and the rainy season (musim hudjan). The
term relatively dry is used above because typically that
part of the Archipelago lying on or north of the equator
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has no real dry season, Most of Sumatra, Kalimantan, North
Sulawesi, and Halmahera have few months with less than

one hundred millimeters (four inches) of rainfall per month;
however, the farther south and east one travels the more
distinet and severe becomes the dry season. The dry

season is especislly acute in East Java, South Sulawesi,
and the Lesser Sunda Islands with some of these areas
approaching the steppe or even desert type of vegetation
resulting from the combination of poor soils and marked

dry seasons of seven to eight months! duration., Because

of the influence of the mountains a distance of a few miles
often makes an appreclable difference in the frequency and
total amount of rainfall, One of the most marked examples
is the comparison of the rainfall of Djakarta, at an
elevation of 23 feet, with that of Bogor which is about
thirty-five miles away and at an elevation of seven hundred
wnd sixty-seven feet, Djakarta has an annual rainfall of
TNl inches with 135 rainy days per year, while Bogor has

167 inches and 216 rainy days per year based on records

of sixty-three years,

In Table IITI precipitation data from soventj-eight
rain-gauge stations from all of Indoneslia except Irian are
given, These data show the mean monthly sand annual rain-
fall, as well as the average number of rainy days for each
month and the greatest and second greatesﬁ rainfalls per

day on record., The selection of these stations from Rainfall




Figure 12,

Map showing location of selected rainfall
stations of Table III

(Courtesy of Indonesian Embassy, Washington,
D.Ce and Ministry of Information, Djakarta)
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in Indonesial was based partially upon thelr geographical

distribution (Fige 12) and partially upon their proximity

to areas that willl be discussed later in some detall rela-
tive to particular agficultural engineering problemse.

In the section of his treatise on equatorial solls
devoted to classifications of equatorial climates Mohr2
states that methods of classification developed by Kgppen
and other climatologists are not applicable to the Indo-
nesian Archipelago and suggests a method based upon rain-
fall that establishes five classifications with two sub=-
classifications, The controlling factors in this system
are monthly evaporation and precipitation rates, From
experimental studies at Bogor Mohr reported that evapor=
ation rates vary between 2.56 inches in dry months and 3.35
inches per month during wet months., He then considered any
month with less than 2,37 inches rainfall as dry months and
those with more than 3.94 inches wet months, Those months
with precipitation between 2,37 and 3,94 inches were con=-
sidered as fringe months with their influence upon the soil
forming processes and vegetation determined by the antecedent
moisture content at the first of the month and the inten-
8ity of rainfall in the ensuing month,
in Indonesia), Vernandelingen Ror 37s Depto ventiarbossor it

ergle and Mijnwezen Meteorologische en Geophysiche Dienst

Koninkli jk en Meteorologisch Observatorium, 1949.
2e HOhr’ Ope. cit.’ PPe 55-600
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The figure groups considered by Mohr are outlined below:
Group I+ Continuously molst or wet with no single
month having rainfall less than the minimum
evaporation rate of 2.37 inches per month.
This is further divided into those (I-a)
with no single monthly average above 5.90
to 7.87 inches and those (I=b) with no single
monthly average below 7,87 to 11.82 inches,
Group IT, Climates with no more than one dry month
(less than 2,37 inches rainfall),
Group III. Climates with a distinct dry season of two
to three months,
Group IVe Climates with a distinct dry season of four
to five months,
Group Ve Climates with a distinct dry season of six
to eight months,
Analysis of data from 2,492 stations on Java and Madura
permitted Mohr to prepare a climatological map for these
islands, which located almost all areas‘undor Groups TI-A,
I-b, and IT to be in the western half of Java. All areas
in Groups I1I, IV, and V are in East Jave and Madura,
Narrow coastal fringes on Madura are identified as Group IV
with approximately two-thirds of the island astride its
longitudinal axis classified as Group IIT,
Almost all of Sumatra has rainfall that falls under
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Groups I and II, with Group II predominating south of the
line from Palembang to Bengkulen and in the Batak highlands
between Padang and Medan. The Achin area of North Sumatra
falls into Group ITI because of the influence of the dry
winds from the Asian Continent,

The Riouw Archipelago, Bangka, Billiton, and Kalimantan
are almost exclusively in Groups I-A and I-b, with the
exception of a small area east of Bandjermasin, This small
area shows the influence of the dry east monsoon that has
such a stfong effect on the Lesser Sunda Islands, East Java,
and Sulawesi, Sulawesi, approximately midway between
Australia and Asia, has alternating wet and dry seasons
with eonsiderable local variations that place most of it
in Groups III, IV, and V.

The Lesser Sunda Islands are affected so strongly by
the dry east monsoon that virtually no areas may be classi-
fied as Group I, & few small areas as Group II, some areas
%8 Group III, and most of the areas as Groups IV and V,
with Group V predominating in the eastern islands. The
information available from rather widely separated locations
indicate that Groups I and IT are the dominsnt groups in
the Moluccas and in Irian,

The topography and precipitation of Indonesia are
refleoted in 1ts rivers, which typically are narrow with
& steep gradlent in their upper reaches and wide and
shallow as they approach the coastal areas. Only three
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Indonesian rivers are navigable to any extent, the Musi

in South Sumatra with sea-going vessels able to sall inlend
about sixty miles to Palembang, the Barito in South Kali-
mantan which is navigable inland for about one hundred and
fifty miles, and the Mahakem in East Kalimantan which is
navigable inland about one hundred mile s.

Because almost all of the rivers have thelr headwaters
in steep mountainous areas and originate in relatively
small watersheds, they reflect heavy rainfall in flood
crests very quickly and transport large boulders to their
flatter slopes causing much damage to bridges. Hardly a
week passes during which at least one flood 1s not reported
in the newspapers, It is characteristic that the areas
damaged by floods are usually a few acres and seldom as
mach as a thousand acres; however, many bridges are destroyed
annually and the total damage to crops amounts to several
million dollars,

Because the streams originate in mountainous areas,
many of which are covered with highly erodible volcanic
ash, the silt loads of the streams are extremely heavy,
Where \11: is possible to irrigate rice with the silt-laden
water, 1t 1s considered very desirable because of the
fertility of the ash which contains magnesium, potassium,

»nd phosphorus as well as other minerals. This concept is

_/ =0 8trong that clear water either from streams or wells is

gexerally considered unsatisfactory for irrigation purposes
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in spite of the detrimental effect of silts originating in
marly formations on the soil structure and upon the availe
ability of phosphate. The heavy 8ilt load also contributes
to the deposition of natural levees along the streams;
therefore, over a period of time the stream beds tend to
rise above the level of the adjacent coastal plains and
increase the danger of floods and changing stream courses,
In some swampy areas where rivers are interconnected, as
in South Kelimantan and Southeast Sumatra, these levees
have developed large lakes wﬁich are dried only by evapore
ation near the end of the east monsoon. In the latter area
this has led to a peculiar type of farming known locally
as the lebak culture which will be discussed later,

The natural levees, together with tidal action in
the viclnity of Kusla Kapuas in South Kalimantan and in
the vicinity of Palembang in Southeast Sumatra, result in
& hydrologic oddity affecting large areas. At Kuala Kapuas
the difference between high and low tide is almost ten feet
and at Palembang slightly more than six feet. At high tide
the flow of the large interconnected rivers is blocked by
the rising tide, with the result that the crest becomes
higher than the natural levees and fills the basins enclosed
by the levees between the confluences of the streams. As
he tide recedes and the normal flow of the streams is again
~cowards the coast, the crests fall below the levels of the

baxsing, but the water is retained in the basins for lack
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of open drainage canals. Near the coastal areas there are
various degrees of brackish water, but this effect does

not reach very far inland, The discharge of the rivers is
80 large that the water filling the basins, except very
near the coast, is the fresh backwater of the rivers, Large
areas along Sumatrats east coast and in South Kalimantan
which are potentially good agricultural areas have caused
the Indonesian govermment to undertake the development of
polder development in the Kalimantan area to determine the
feaslibllity of controlled drainage and irrigation through
the use of levees, control gates, and pumps. The term
polder has been added to the Indonesian language, at least
on the island of Kalimantan, if not throughout the Archi=-
pelago, largely because of efforts of Ir, Dr. H. J. Schopuys,
Chief of the Agricultural Extension Service of Kalimantan
until December 1952, who has prepared extensive general
plans for the reclamation of more than a million acreas of
lowlands in South Kalimanten. The term polder refers to
an aresa protected from high waters by levees. The drain-
age of polders is accomplished by the use of one-way
valves or pumps end sometimes by the use of both.

Because of ladang agriculture's tremendous influence
upon the present vegetation of Indonesia, & description of
this culture should preface any description of vegetation

—for the benefit of the reader who is unfamiliar with
pximitive agriculture in tropical regions. As it is used
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in Indonesia the term ladang agriculture i1s used to describe
a semi-nomadic type of farming carried on by the people of
the sparsely populated areas with a minimum of tools and
power, other than human, at their disposal. Under ladang
culture the farmer cuts the trees or brush of an area and
when the vegetation has dried sufficiently, it 1s burned,
Because of the farmers! insbility to control the fire large
areas of forest and formerly cultivated fields are also
burned. After burning, the fields are interplanted with
corn, rice, or both among the stumps and logs with little
or no further preparation (Fige. 13). The fields remsain
under cultivation for two or three years and are then left
for native vegetation to return; however, the vegetation
that 1is often best able to compete with the repeated burne
ings 1s alang=-alang grass (Imperata cylindrica P.B.), and

the result has been that vast areas once covered with forest
are now savanna (Fig. 14). Ladang culture is so widespread
that 1t is difficult to say whether the native vegetation
in many areas was once forest or whether because of soil and
climatic conditions it has always been savanna., Because of
& lack of forest lands, especially in the Lesser Sunda
Islands and in some areas of Sumatra, the burning of alang-
-sleng flelds as partial preparation for planting rice and
corn 1s quite common. The ladang amounts to a primitive

—robtation with land in crops two to three years and in grass

ox" 8second growth forest for four to ten years., The time



Figure 13, Land cleared by the

ladang method
Photo courtesy Hinism_lé Information,
Djakarta.

Figure 14, Alang-al following ladang culture
on South KE].imantm
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land remains in forest depends upon the population density
and the need for land for food cropse
General references to Indonesian soils usually make

the broad statement that because of their volcanic origin
they are very fertile. In the highly developed agricultural
areas of Java, Ball, Lombok, and some parts of Sumatra

the general statement is well founded, but it is also
misleading when one is thinking of the agricultural
potential of the entire country. The population distri-
bution of Indonesia largely reflects the productivity of
the soil under its local climatic conditions, and observa-
tions about the national potential based upon the densely
populated areas are comparable to the accuracy of such an
estimate of the productivity of the United States after
an inspection of only the corn belt. Such observations
are often made by visitors after brief visits to Java, Bali,
or parts of Sumatra, while soil scientists who have made
more detailed studies even make a sharp differentiation
between the potential of areas according to whether the
volcanic influence is geologically recent or not, as well
as other characteristics not readily discerned in casual
observation. The soils developed by the soil forming
processes from recent volcanic ash are fertile and have
good structure, while those from old volcanic ash are
—Anfertile as the result of excessive weathering,

In view of the vast differences in the characteristics

M
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of the Archipelago, some of the principal characteristics
of topography and soils will be given. These incomplete
descriptions are based upon available literature in English
and observations of the author on numerous field trips. The
observations recorded here are necessarily superficilal
because most of the literature is in the Dutch language and
also because the study of soils was in no case the primary
purpose of the field trips. A field trip to the islands of
Flores, Sumba, and Sumbawa was in the company of a soils
scientist; therefore, the description of parts of these
islands may be more detailed than their agricultural
importance justifies.

It is characteristic of all the islands of Indonesia,
with the exception of Kalimantan, that al ong their longi-
tudinal axes are ranges of mountains. The areas of highest
rainfall are in the mountains where the rivers receive their
heavy load of fertile silt for deposition either in the
irrigated fields, the alluvial coastal plains, or the
coastal swamps. There are few rivers that do not approxi-
mately parallel the transverse axes of the islands; there=
fore, the rivers are generally short and have small water=-
sheds, Because the watersheds of the streams are narrow
and usuelly steep in the upper reaches, the intense tropical
rains over small areas and of short duration in time are

quickly reflected in the floods 80 often reported in the

1 ovwlends. The morphology of the areas volcanic in origin

-
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further accelerates the concentration of runoff so that
the flood crests attain a miximum very quickly. The lava
and subsequent mud flows (lahars) from the volcanoes left
a gently sloping to steep mass of easily erodible material
at the base of the volcanoes which was quickly dissected
by erosion so that contours around the numerous noses
protruding from the mountains have the shape of the flat-
tened edge of glant morning glory blooms. Because of the
numerous indentations in the topography, runoff from any
point quickly reaches a channel with the accelerated flow
common to channel flow as compared with the shallow flow
over large areas,

Kelimantan is the exception to the general pattern of
long narrow islands and also is exceptional in its lack of
volcanic mountains, It does conform in that its highlands
are in the central area; however, its topography is such
that its general drainage pattern may be described as being
radial. While floods are also common in Kalimantan, they
are the result of the sustained rains of the wet monsoon
in the areas of the interior and are normally of much
longer duration than the floods that occur on the other

islands.
B. Particular Characteristics of Java

It 1s only natural that, because approximately two-
£hirds of the Indonesian population is concentrated on the

I
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island of Java, because it was the island of principal
economic importance in the Netherlands East Indies, and
because seventy-seven percent of its land area has been
cleared for cultivated crops, there is more detailed infor-
mation available relative to its soils as well as in every
other respect than is available for the remainder of the
country. Reconnaissance soll surveys have been made for
all of Java and detailed soil surveys (scale 1/50,000)

have been completed for large areas by the Institute for
Soil Research of the General Agricultural Experiment Station
at Bogor. The mapping procedure according to Dmesl has
been based upon field discernable characteristics of the
soil profiles which permitted grouping soil species under
related soil types. The soil type compares with the series
designation, while the species compares with the differ-
entiation within series which is commonly used in the
United States,

According to Dames, as well as other soil scientists,
virtually nowhere in Java has the soil developed from a
single parent material, but everywhere there is the com-
bined influence of volcanic activity and of aeolian or
aqueous sedimentation. Soils maps have been prepared based
upon the field surveys supported by essential mineralogical,
physical, and chemical investigations to establish the »

i l. T, W. G, Dames, Some Notes on the Soil Survey of
J &va, Reprint from Commonwealth Bureau of Soil Scl. Techs
ommunication No. 46, 1949, 6 ppe

) —— ™
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pedalogic characteristics of the various soils. The
importance and extent of soils information already collected
is indicated by the existence of approximately 2.5 million
acres in Java known to be deficient in phosphate where the
application of moderate amounts (100 to 200 lbs. per acre)
of double superphosphate will increase rice ylelds from
ten to fifty percent.

The elimate of Jeva is hot and humid, and with the
exception of the cooler areas in the mountains the exper=
ience of the Institute for Soil Research has indicated that
differences in the soils are primarily due to differences
in the parent materials and the topography rather than in
the minor climate variations. In the earlier reference
(pp. 89~91) to Mohrt's classification based upon amount and
di'tribution of rainfall, it is evident that the solls of

Java have developed under continuous leaching, although
Perhaps §ntermittent leaching with minor exceptions. The
Instit“te has distinguished ten main soil groups (series)
which arg briefly described below,

(1) o The volcanic ash-soils consist of unweathered
-y ‘ugh‘bly weathered, clastic, andesitic, or basaltic

f‘“ﬂ&lg, Ash includes all loose volcanic products such
2° dusg, sand, gravel, and stones. As soil profiles have
not dlvglop.d over these materials, the most important
pru.ty other than mineralogical is texture so that this
Wpe 1s Subdivided into ash-gravel, ash-sand, ash-dust,
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and ash-loam with further description as young, grey;
slightly weathered, older, light yellow; or light brown ash
soils. Chemically these soils are fertile except in
nitrogen and are slightly acid to neutral. Green manure
crops are always beneficial to these soils, and the coarse
sands or gravels also need chemical fertilizer, The fine
sands and loams constitute some of Java's most fertile
soils, Hardpans are quite common just below the surface
of this type of solls, but are generally beneficial in
that they reduce the water lost through percolation in
both irrigated and rain dependent sawah but such hardpans
are detrimental to sugar cane, tobacco, and non-irrigated

¢rops,

(2)e The lateritic soils are the brown and red soils

that from the standpoint of area are the most important
type or Java, These soils are primarily developed over

the andegitic and basaltic deposits from the volcanic
‘etiv“‘?‘ of the Pliocene and the Quaternary Ages, but

Some dacatic and leucitic material is also present, Over
‘e oldex volcanic materials there are also some lateritic
solls, Such as the tuff sandstones and breccias and other
%%fs 23 ch 1n basic materisls. The brown and red lateritic
20lls have normally developed under good drainage conditions
and the older the soil the more reddish the color if environ=-
mental ©onditions, are equal, Often from a distance these

soilg
&ppear to be red but upon close examination are either

|
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reddish brown or a pure brown, In young brown soils con-

cretions are usually absent, but small yellowish-brown
lateritic concretions may occur dispersed, and sometimes
they form a true concretlionary horizon. Such a horizon
is by no means characteristic for this soil group and owes
its formation to local internal drainage conditions. In
the younger brown soils considerable mineral reserves are
present, while in the old red lateritic soils no mineral
reserves are present,
In the young, brown solls, because of impregnation of
8011 particles with iron hydroxide, some granulation has
Occurred so that the sand fraction is usually 20 to 30
Percent; however, the older the soil the larger the amount
°f the clay fraction., The old red lateritic soils usually
have more than 70 percent clay and less than 5 percent sand.
With Pedologic age the pH reaction of the soil changes
from 8lightly acid (pH 6.5) to very strongly acid (pH L.5).
The Younger soils are rich in available phosphate, potash,
lime, anq magnesium, but the older solls are deficient in
these hMatrients. Since the phosphate content of the old
Wterit1 e gol1s 18 soluble in a 25 percent solution of HC1,
2% 1a Presumed that the phosphate has reacted with iron or
#lWminum 4o form resistant compounds. The lateritic soils
B g00d physical properties with favorable conditions of
Ll Movement and aeration, show little shrinkage or crack-

ing
¥hen dry, and are slightly sticky when wet. Both the

-
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young and the old lateritic soills are good agricultural
soils, but the older solils require the addition of fertili-
gers to make them productlive,

The chemical anslyses of soil at the Institute showed
the S10,/A1503 ratio to vary between 2.2 and 2,9 while the
810p/A1,03 Fe 03 varied from 1.5 to 1.9, X-ray analysis
proved the clay mineral to be kaolinite. The base-exchange
capacity ranges from 10 to 20 m.e. per 100 grams. While
these soil types are classed as lateritic, true laterite
80ils have been sporadically found on Javae.

(3)¢ The mountain soil tlpel lies between a true
podzol and a brown-earth and develops under conditions of
high moisture and moderate temperatures where abundant

humus gooumulation occurs. In this type of soil, as it
Occurs op Java, there is no distinet differentiation

between the eluvial and the illuvial zones, and its most
oharo."tonstio feature apart from the 10 to 30 percent
content of humus in the top soil is the degree of granu-
lation Que to the impregnation of the particles with iron
h’mxide and humus and to the absence of concretions or
hu‘dpms. These soils are extremely to strongly acid (pH
B0 to 5e5), but under good menagement are satisfactory for

A
' S0 fee, oinchona, and vegetable crops. The continuous
P e

1. D
refe ames has recently proposed that this soill type be
are :lr:d to as the humic brown soils because aometimegpthey
ditionao found in the coastal plains under specific con-
of parent material, climate, and vegetation,
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leaching by water with a high humus content results in a
brownish to black topsoil and a yellow=brown subsoil that
is subject, after clearing of forest and exposure to the

sun and wind, to severe erosion unless due attention is

given to the preservation of humus,

(4)« The margalite soils are usually black or gray

but are sometimes yellow; these soils typically have
developed over nu'lks and lime contalning shales, They are
very heavy, become very sticky when wet, are subject to
8evere cracking when dry, and contain concretions of iron
And manganese throughout the profile., Calcareous con-
eretions occur both in the topsoil and in a white calcareous
Borizon 1n the subsoil at & depth of three to five feet.
S011s of this type also develop over lime=-containing tuffs
“nd are gometimes found over volcanic tuffs. As the lime
eontent of the parent material decreases, there is a decrease
1n the Calcareous concretions which lead to the distinction
botween The lime-margalites and the tuff-margalites which
are Wealktl y acid (pH 6.0 to 6.5). The mechanical analysis
of this ®Boil type shows it to be similar to the lateritics
AR 1t5 content of sand, silt, and clay, while chemlcal
#7381  ghows the 8102/A1203-F0203 to always be above 2.5,
oh clay mineral belongs to the montmorillinite type which
o*Pliing the difference between this soil and that of the

1aterity o type.
(5) e The limestone soils (terra rossa) occur in the
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crystalline-limestone areas which have a karst landscape,
and in these areas the soil has developed & reddish-brown
surface. The accumulation of aeolian deposits has been
an important influence in the development of these solls.
There are also some black limestone soils on Java, but
these usually occur over earthy limestone materials,

(6). The marsh soils occur in river=flooded areas or

near the coast in the presence of a high water table. The
topsoil is usually a bla ck or greyish humus loam or clay,
While the subsoil is paler in color and shows yellow or
brown mottling or streaks. These soils are acid (pH L4e5
to 5,0), sticky when wet, and tending to crack when dry;
these characteristics, however, are not as marked as with
margalitio types of soils. The chemical properties of the
solls vary in accordance with the parent materials, but
USually gnese soils are well adapted to irrigated rice fields.

(7) « The quartz soils are a group of soll species that

bave o large content of particles in the 50«100 micron range
“0d are xe1ated to the red-yellow podzolic soils. Typical
fimples may have a content of ninety percent of quartz silt
¥th traces of zircon and tourmaline, but the single grain
#TuCturg that ocours in the absencs of sny clay fraction
48 the Principal characteristic of the type. Differences

10 the parent material may result in acid lateritic soils

oF tlka) 1n, margalitic soils, both of which are poor in

plang
Nuutrients and therefore require heavy fertilization
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for adequate production levels,

(8)e Bleached earth as a soil type occurs in the

western part of Java over dacitic tuffs, and here white
loams with iron-manganese concretions are found. At various
depths there occurs & hardpan with a high content of silica,
iron, aluminum, and manganese which in turn overlies a
stratum of clay. The soils are strongly bleached by con-
tinuous leaching and in some respects resemble pedzoli=
Zation, but it is unlikely that acid humus was present in
the leaching process. These acid soils are so poor in
Plant nutrients that they have little agricultural value
and haye probably developed as ground-water laterites,

(9)e Peat soils of the eutrophic and of the topogen-

¢ous types occur in relatively large areas of Java, Polakl
describeg the peat development of the Rawa (marsh) Pening
hear Semarang, where floating masses of peat soils are
#9Cured by pamboo poles and ars cultivated in rice. De-
taileq 8 tudy of this particular area showed that at one
time 1t vas an upland forest, subsequently covered with
Volcanie materials. These volcanic materials blocked the
Irainage gnd thus established a swamp where trembling
irshes Geveloped floating grass mats at the edges of the
£tble 3 51ands and land spits. Because of the effects of

8i
rising Water and wind, the grass mats break off and become
\

1,
Soi1 B, Polak, Construction and Origin of the Floating
WSF the Rawa Penlng (Central Java], Contr. Gen. Agr.
Ro, » Bogor, Indonesia, 51, 11 ppe.
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floating masses of peat solls covered with water grasses

and sedges and are capable of supporting some agriculture.
The influence of rising and falling water levels in breaking
Ooff the grass mats was accentuated in 1916 when a dam
constructed across the Tuntang River to conserve wet mon-
soon rainfall for dry monsoon irrigation caused a variation
Of three to six feet between the annual high and low water
devels, The formation of peat soils under the water of
®lkaline reaction (pH 7.5 to 8.5),1s, according to Polak,
An contrast to Mohr's opinion that peat soils cannot
Qevelop in an slkaline millieu because the bacterial activity
“¥ould prevent the accumulation of plant material. Polakl
=atates that in the tropics topogenous peat is formed when
&Stagnant and not too deep water is present, because it
<shecks aerobic econversion of plant material regardless of

XShe acidity or alkalinity of the water.
(10), Sedimentary solls include all recent river,

coastal, and lacustrine deposits where distinct soil
profiles have not yet developed and usually where sedimen-
tation 1s still occurring. Because a large portion of

the sediment originates from the volcanic ash deposits of
the mounteins, these soils, usually productive, are a
mixture of the 8ilts, clays, and sometimes the fine sands
transported by the rivers at flood stage.

1. Ibid., p. 10,
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C., Particular Characteristics of Sumatra

As previously stated, the mountain chains of Burma
extend through Sumatra in the Barisan Mountalns, which may
be described as the dominant source of all soll forming

materials of this island which 1s the world's fifth‘largest

island, Mohrt's already oft-quoted treatisel is the primary

source of informaetion relative to the soils of Sumatra as
virtually no other English literature has been avallable.
Bagic information about the geological history, the soils,
and climate from the literature is supplemented by comments
and illustrations of the author's more than five weeks of
travelling over the island at various times,

The Barisan Mountains extend almost the full length of
The island in two ridges with scattered intermontane valleys

and plateaus that vary in size from a few acres to many

thousand acres, The ridges themselves have many high peeaks

of volcanic origin, a few of which approach 10,000 feet in
elevation and are connected by Permacarbonate sedimentary
rocks as well as by frequent outcrops of granite intermingled
with Pretertiary, Tertiary, and Quaternary rocks, which are
often mixed with or overlald by volcanic efflata of all ages.
On Sumatra's northeast coast there 1s a wide piedmont

separated from the coastal swamp by a coastal plain varying

l, Mohr, op. cite, ppe 416-55i passim,
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from a few miles to more than a hundred miles in widthe.

At the north in the Achin territory and in the south in

the area known as the Lampongs, the Barisan Mountains fade
out, the piedmont and the coastal plains extending around
both extremities to the west coast. In many areas along
the west coast the mountains extend to the Indian Ocean so
that the area of arable land west of the mountains 1s small
and agricultural development has been relatively unimportant.
The extend of the low-lying lands to the east of the moun-
bains is perhaps most evident in Mohr!sl estimate that LO
to 60 percent of the island lies at an elevation of less
than three hundred meters,

In the Achin territory of North Sumatra, the valleys
Riave developed fertile soils from the sedimentary volcanic
materials, while the processes of erosion have exceeded the
rate of soil formation in the mountains to such an extent
that many of the sloping lands perheps have never even
supported a forest cover, Over most of the mountain lands,
rain forest has existed and even in 1933 it was estimated
that 62 percent of the area was still in forest. Between
the savannas of alang-alang grass and the rain forest,
pine (P_i_xlg_! Merkussi) has grown in large areas and has been
protected by the people for its production of resin and
turpentine, Under the alang-alang grass black earths have

1. Tbid, p. 316,
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developed but usually are not as fertile as the alluvial
plains nearer the coast where the population has concen-
trated its efforts in the production of rice and copra.
The coastal plains of Achin have been modified in thelr
l topography and usually have been benefitted in their fertil-
; ity by the lahars from the volcanoes of the area, The
northern part of Achin suffers a dry season under the
influence of the winds from Asia (Stations 1,2; Table III),
and it is in this area that rubber and oil palm have
become important., On the sandy river levees in the south-

west part of Achin, the pepper (Piper Nigrum) has been most

successful, The mangrove swamps have furnished both
fannin and firewood for the population,

The Batak Highlands occupy the highlands of the central
portion of North Sumatra, and Lake Toba is roughly the
center of this area. Granite is the principal type of the
older rocks, but characteristically the old rocks within
an area of eight thousand square miles around Lake Toba
A//j were covered by liparitic tuffs to depths varying from
‘ 20 inches to 160 feet either from volcanic action at Lake
Toba or nearby. Southwest of the lake, erosion has again
uncovered the older rocks and between the lake and Medan,
especlally in the Karo Plateau, subsequent volcanic action
has covered the liparitic tuffs with ash and dscitic material,

The Karo Plateau is a gently rolling, hummocked sarea at

. W elevation of 3000 to 3500 feet, It is well dissected by

“i
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streams which have cut deep channels in the easily eroded
material, Since little water 1s avallable for the irri-
gation of the plateau, most of it 1s savanna except in the
relatively small valleys. Because of the altitude the
climate is warm but not hot, and with the high rainfall
(Station 3; Table III) the soils developed are usually a
sandy or fine sandy loam, reddish-yellow lixivium of medium
fertility. Commercial fertilizers have commonly been used
in this area for some years in order to obtain satisfactory
yilelds of the vegetables produced for export to Singapore,
The high plateau also exists in a more broken form west of
Lake Toba towards Sibolga where there is almost a continuous
expanse of savanna until the descent to the coast begins
west of Turungtun. The valleys and the lake plain are
irrigated and as usual the principal crop is rice,

On the west there i1s an abrupt drop from the plateau
to the coast with a very narrow coastal plain where coconuts
and rubber share the position of greatest importance with
rices On the steep slopes leading to the coast farmers!'
rubber occupies a large percentage of the area. The land
is cleared with fire and axe for dry rice, which is generally
followed by cassava and interplanted with rubber seedlings,
After the cassava 18 harvested, the rubber becomes the
principal specie in the second growth forest that returns
to cover the slopes which, from a conservation viewpoint,

should never have been cleared. Perhaps the reader may be
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better able to realize the ruggedness of this terrain if
he can visualize the Turungtun-Sibolga gravelled road which
has few places wide enough for two cars to meet and which
descends about 10,000 feet in a distance of 30 miles., In
one five-mile section of this road the author counted one
hundred thirty-nine curves =- not the simple elements of
compound curves but an average of thirty-eight distinct
changes of direction per mile. ‘The reason for this par-
ticular observation was the author!'s inability to understand
the local dialect of the pick-up truck chauffeur, to see
out of the cut on the high side of the road, to see into
the valley on the low side of the road, and to read or

make notes because of the roughness of the road,

East of the Batak Highlands the transition from the
plateau to the piedmont is also quite steep; however, the
main roads on this side of Sumatra are very good. In this
area there has been some tea and coffee, but the field crops
of Sumatra's East Coast deserve the credit for its agri-
cul tural fame,

Sumatra's East Coast 1s the name usually given to a
small part of the northeast coast in the vicinity of Medan,
This area first gained its prominence from the peculiar
combination of soils, climate, and original type of vege-
tation which proved to be ideal for the production of the
highly regarded Sumatra wrapper tobacco used in cigars,

The elevations of the area vary from sea level to 6500 feet,
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but most of the area is relatively lowe Mohr has classified
the soils of the area in six general classifications ranglng
from variegated infertile loams developed under subaqueous
weathering, through better sandy lixivums, reddish in color,
which overlie liparitic tuffs, and to the best soils of the
area which are the black dust soills developed from the
youngest lahars over pale yellow subsoils, The latter type
of soll has proven most satisfactory for the wrapper tobacco
and because of 1ts success has led to the establishment of
many plantations in the vicinity,

This area was sparsely populated at the time the
agrarian lew was passed in 1870 and many tobacco estates
vere established., As the production of tobacco on soils
other than the black dust soils proved uneconomical, other
export crops such as rubber, tea, oil palm, sisal, abaca,
and some coconuts were planted. It 18 perhaps worthy of
note at this point to state that the tobacco rotation of
this area is one of the oddest rotations in the world, in
that the forest is cleared and a crop of tobacco is planted,

After the harvest the land is permitted to return to the

forest growth to restore the humus condition of the 80il to

its original condition or as near to such a condition as is

The land is again cleared and planted
in tobacco after seven to ten years, a sufficient length of

time under the existing climatic and soil conditions to

develop a second growth forest of considerable density., Only
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under conditions of large concessions, cheap labor, and a
crop of extremely high value could such a system of culture
exist,

The limited scope of the arable lands of Sumatra's

west coast was mentioned in connection with the Batak

Highlands, The restricted area of land available for cul=-
tivation along the west coast extends southward through
Bengkulen., The climate of the coastal area 1s continuously
wet (Stations 6,7,8,9,12; Teble III), while the intermontene
areas usually have a relatively mild dry season of two to
three months from July to September. The older rocks of
the area are those of the Permocarboniferous block folds
spparent in the two ridges of the Barison Mountains and
include granite with mica schists and quartzite or clay
slates and quartzitic masses in the western ridge or gray
limeatone‘in the eastern ridge. In both ridges the rocks

tre covered to varylng depths by brecclas, conglomerates,
punice, and opher volcanic efflata. The mountains and hills
are infertile, but the valleys and the limited alluvial
plains are very fertile. As the volcanic material from

one period of volcanic actions covers previous deposits
before the previous deposits have had any opportunity to
weather and develop a soil profile, weathering in the earlier
deposits is virtually stopped except for minor leaching

vhidh ehanges the content of silicic acid, and under the

overburden consolidation occurs to a minor degree in the
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formation of the tuffs, One of the largest and most famous
masses of tuff of the country is the Agum tuff in the
vicinity of Bukit Tinggi.

The Karabouwengat Canyon (Fig. 15) at Bukit Tingl 1s
the result of geological erosion by the river flowihg
through it. The semi-consolidated tuff is more subject to
eroslon than the soils that have devloped over it with
their vegetative cover. Undercutting is a continuous pro-
duct of every flood so that bank caving is a frequent
occurrence, Because the minerals of the tuffs have not
been subject to continuous leaching through the ages, the
deposits of this material in the flood plains of the streams
result in a fertile soil. The fertile soils of the valleys
and flood plains constitute the principal lands of value
in West Sumatra. The mountains are still covered with
mixed tropical rain forest which has not been exploited to
any appreciable degree because of mixed nature of the
forest and the absence of routes of communications, As in
the case throughout Indoneslia, rice is the most important
crop; however, in the vicinity of Bukit Tinggi the pro-
duction of vegetables receives considerable attention also,
and although not of major importance to the country, in

particular areas sugar cane is a major local orop. As

the areas of arable land are usually adequate only for the
needs of the local population, estate agriculture has never
Wtalned the importance here that it has on the East Coast,
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Figure 15, Karabouwengat canyon in West
Central Sumatra

Figure 16, Galam poles used with iron wood in
dam construction on Kalimantan
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The South Sumatra mountains are a continuation of the
conditions prevalent on the west coast to the area of the
Lampongs. Much of the area is so steep that no great
development of agriculture could be expected even if the
mountaln soils had developed to a reasonable level of
fertility., It 1s true that in the mountains of Java and
Bali the farmers' agriculture has had its greatest advance-
ment, but the development in these areas was under popu-
lation pressure unknown to Sumatra and with labor so cheap
that its cost was negligible, whereas today labor costs
thirty toninety cents per day without the rice that is
usually furnished, As has often been stated before about
other areas, those soils that have been re juvenated by
young volcanlc ash or which because of topography can be
irrigated from streams rising in young volcanic areas lend
themselves most readily to the rice culture of the farmer,
In the South Sumatra Mountain area in the vicinity of the
younger volcanoes and at elevations above 2950 feet, some
estates have been established primarily for tea and coffee,

The eastern part of the Lampongs and the lowlands of
Easternmost and Central Sumatra can be considered as one
solls province, in that this area encompassing almost one-
half of the total area of Sumatra lies below the elevation
of 325 feet. All of the soils of the area are sedimentary
with those adjacent to the coast having been deposited first
48 marine sediments and later having been 1ifted above the
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sea level and with the remainder of the area further inland
having originated from terrigenous sediments.

The lowland area of Sumatra consists of ten drainage
basins of the principal streams which flow generally to the
northeast with their headwaters in the Barisan Mountdl nse
The area lying northwest of the Djambi River has its origin
in the Pretertiary and Tertlary rocks of the Barison Moun=-
tains, and the rivers have therefore deposited infertile
sediments, from which only infertile soils could develope
The area, though not dry from the standpoint of rainfall in
local areas, has developed a steppe type of vegetation
because of the thn winds descending from the mountains
during the west monsoon. Some relatively large areas of
infertile peat soils have developed within the area, but
no agriculture of importance has become established on the
peat soils, The area is sparsely populated with forest
products and rubber furnishing the primary source of income,

Southwest of the Djambi River the fertillity increases
a8 the sedimentary parent material has originated in volcanic
efflata. Further south the volcanic activity has been more
recent and the solls that have developed from this material
have been more fertile. The influence of the Fohn winds
8lso decreases towards the south as the height of the
Barisan Mounfains, that the westerly winds must cross,
decreases. The area from the Djambi River to the south

was probably originally covered by tropical high forest
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which has been destroyed by the ladang culture of the people.
In all of this area of Sumatra near the coast, there are
the natural levees of coarse material along the river banks
with gradations to the finer sediments towards the center
of the interspaces between the streams. At flood stage the
lowlands are covered with waters which cannot drain with
the recession of the floods, and these areas are dried only
by evaporation. It is in these areas, especially in the
vicinity of the Moesi, Oegan, and the Komering Rivers south
of Palembang, where lebak culture, previously referred to,
has developed,

The Lampongs is the name given to the southernmost
portion of Sumatra adjacent to the Sunda Stralt and the
Krakatau volcano. In the eruption of 1883 previously
referred to, most of the Lampongs was covered with Krakatau
ash, and the subsequent erosion from the slopes and the
decomposition in the valleys have developed some fertile
and some infertile soils, In this area as a result of the
ladang culture the principal vegetation is alang-aleng
grass, When one travels through this area by train from
Palembank to Telok Betong, it is difricult not to have a
feeling of depression from looking at the vast plains of
this virtually worthless grass and the scraggly second growth
forest that has been able to reestablish itself on the steeper,
poorer slopes, so low in fertility that the farmers do not

often burn them for dry rice or corn culture. Odcasionally



121

along the railroad or the highways 1t 1s possible to see

well kept plantings of oil palm or rubber of agricultural
estates, The areas which have been irrigated have sufficlent
productivity to maintain a fairly high level of agriculture,
but as with the estates these areas are the exception and

not the general rule, The Lampongs 1s an area of mixed
success and fallure of the pre-war efforts of the Netherlands
Indies Govermment at colonization of the Outer Islands.

The principal source of income of the small farmer prior

to the war was from the production of pepper, but the

gardens were destroyed during the Japanese occupation and

have not yet been reestablished,
De Particular Characteristics of Kalimantan

Somewhat detalled information for the tidal swamps of
South Kalimantan is reported by C. L. van w1jk1 as a result
of the pre-war interest of the Netherlands East Indies
Government in this area as a potential location for colon-
ization for Javanese farmers. In his survey van Wijk
found that it was necessary to combine usualy reconnaise
sance so0ll survey techniques with a vegetative survey
because of the inaccessibility of many areas of the swamps,

In addition to collecting samples of soil and ground water

le C. L. van Wijk, Soil Survey of the Tidal Swamps of
Borneo in Connection with The Agricultural Possibillties,
h3n r. Gen, Agr. Res. 3ta. No. fZB, Bogor, Indonesla, 1951,

PPe
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for laboratory analyses, van Wljk located the boundaries
of various types of vegetation assoclated with different
conditions of water and soil. These boundaries were sub-
sequently checked for accuracy through the use of aerial
photographs.

The tidal swamps of South Kalimantan cover an area of
approximately 2.5 million acres between the Barito River at
the east and the Mentajo River at the west and extend
inlend from ten to one hundred miles, The entire area
is an alluvial coastal plain divided into a number of
smaller plains by the north-south ridges between the
major rivers of the ares. Van Wijk quotes several geolo-
glsts to the effect that this coastal plain is a relic
of the Sunda peneplain which after the Pleistocene period
was submerged and later filled by sedimentation from the
Tertiary and Pretertiary formations of Central Kalimantan.
The sedimentation kept pace with the rate of subsidence of
the land, filling the tidal basin with silt upon which a
halophytic vegetation became established. The vegetation
accelerated the accumulation of silt and with the erratic
currents resulted in the heterogeneous deposits of the
@rea. A marine transgression occurred after the Pleistocene
period and resulted in the interconnection of major streams
through estuaries in their lower reaches,

During the rainy season the rivers overflow their
banks almost continuously with the deposition of the coarser
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particles of sand along the banks and the deposition of

the finer silts and clays between the rivers and adjacent
to the coast. Near the coast this condition 1s accentuated
by the high tide which also causes the rivers to overflow
in the swamps. Perpendicular to the course of the rivers
there is a gradation of silt particle size with the coarse
particles near the stream banks and the finer particles
midway between the rivers, which results in very faint
slopes away from the streams towards the center of the
swamps. The discharge of the rivers 1s so great that the
brackish water line is only five miles inland in spite of
the high tide. The tidal phenomenon, together with the
topography, results in the lowlands between the rivers being
continuously covered with water as the overflow into the
basins at high tide is trapped by the natural levees at low
tide so that the areas cannot drain.

About 1885 the Serapat Canal between the Barito and
the Kapuas Rivers and the Kelampan Canal between the Kapuas
and the Kehajan Rivers were excavated by hand to provide
better channels of communication and trade, These canals
were enlarged by the use of dredges from 1925 to 1930 and
are navigable at high tide by motor boats, such as cabin
cruisers, but at low tide by small canoces only. These
canals have demonstrated that the lower areas of the swamps
can be drained at low tide by gravity if drainage channels
ire cut through the natural levees. Because of the tidal
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influence in the lowlends, the floods during the rainy
season are of little importance except for their influence
upon the silt load of the streams, but the plains further
inland to the north and east along the upper Barito and the
Negara Rivers are covered during the rainy season from a
few inches to several feet.

The originel vegetation of these areas was trees and
plants that could exist in the soft, acid, anaerobic con=-
dition of the s0il but with their roots in the mineral
sediments. Trees with aerial and stilt roots were common
but are not prominent at this time., As the layers of
plant detritus developed but, due to water-logged con-
dition, did not decompose completely, the peat soils were
formed and were influenced by the continuous deposition
of mineral substances from the sub-soils, With the
development of the peat soils the type of vegetation
gradually changed to that which could exist entirely from
the organic layers since their roots could no longer pene=
trate to the mineral sub-so0il and had to subsist in an
increasingly acidified organic medium with a decreasing
Supply of bases,

The swamp vegetation has to a considerable degree
been pushed back into continuously wet areas by the repeated
fires that occur during the dry season -- the uncontrolled
burning by the farmers in the ladang type of culture. The

swamp forest is replaced by grassy reeds and sedges or
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dense galam (Melaleuca leucadendron) forests. The galam

trees have no commercial vlaue but are used as fire wood
and to a small degree in pole type construction (Fig. 16).

The initial stages of revegetation are sedges (Cyperaceae),

reeds (2222521222.52232)’ and ferns which still cover large
areas, but the predominant vegetation of the secondary
forests is the fire resistant galam with the type of under-
growth governed by the frequency of recurrence of fires.
The effect of the fires is most prominent along the natural
levees which vary in width from a few hundred feet to as
much as a mile because the levees are not continuously
inundated. These levees are also the primary places of
settlement of the population both along the rivers and
along the canals on the artificial levees because the levees
are the driest places to construct homes and also are on
the roads of water, for in this area there are no highways
and travel and transportation is either by dug-out canoe,
by foot or on bicycle alongside the streams,

The principal charscteristic of the alluvium common
to all areas is the almost complete absence of soil par-
ticles largor'than 0.05 mm, The sand fractions for the
large part are old quartz and iron concretions with the
percentage of sand decreasing and the percentage of iron
conoretions increasing from the western part of the sweamps
towards the east due to the difference of the inland moun=

tains which are the source of the silt. The Barito River
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rises in the Meratus Mountains where there are many intrus-
tions of basic rock including peridotite, gabbro, diabase,
and andesite. The rivers férther to the west have their
headwaters in the Schwaner Mountains, built up primarily
from granites and other acid eruptive rocks but also
including a considerable area of Tertiary hills of quartz
sandstones, As a source of plant nutrients these minerals
have little value,

The profile of the levee soils 1s characterized,
aocording to van w1jk1 by a grey=brown, somewhat humus,
plastic silty clay or clay top soll to a depth of 10 to 30
cm overlying a grey or rusty brown veined, stickly clay
subsoil poor in humus. Many of the levees have been cleared
for cultivation of rice or other food crops but, when
Yields decrease due to the exhaustion of humus content,
have been planted in ribber. The levee soils are not
suited to the Bandjarese type of rice culture described
later in the section on various types of rice culture,

The swamp soils have a layer of peat soil varying
from 60 to 80 inches in depth under inundated conditions.
The properties of the swamp soils depend almost entirely
upon the percentage of organic content which varies from
five percent to almost one hundred percent. Analyses of
swamp samples show that the percentage2 of readily oxidizable

1, Ibido, Poe 16.
2 Ibid,., pe 20,
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organic matter varies inversely with the total percentage
present. In samples having only 0-5 percent organic
content, 74 percent is readily oxidizable, while in samples
having 60-100 percent total organic content, only 28 percent
is readily oxidizable. The swampy subsoll 1is very sticky
when wet, very hard when dry, and virtually impermeable
except through channels remaining after the decomposition

of roots, and while tending to limit movement of air and
water through the soil, it is favorable for the Bandjarese
method of cultivation referred to above,

The soil condition that will necessitate the most
careful control of methods and of culture of irrigation
and of drainage is the presence of a bluish grey, very
acld clay found at an average depth of 40O inches in the
eastern area. The clays, according to analyses reported
by van Wijkl have a high content of water soluble sulphate
(803) with a strongly acid reaction (pH 1.7 to 3.2)s This
acid condition seems to indicate that the clay was the
surface layer of the marine Barito Basin exposed to the
brackish water influences of the Pleistocene Age as a
true tidal marsh and that the surface layer was later
sealed by a clay deposition and, after having been sealed,
underwent chemical and anaerobic reactions that produced
the present toxic condition. The toxicity of this soil
1s attributed not only to its high acidity but also to the

1, Ibid., Pe 270



.
.
R




128

presence of basic ferric sulphate and possibly to traces

of toxic aluminum sulphate. Instances have been reported
where this acid clay was plowed up into the topsoil and the
rice crop for that year was a failure, Other instances have
been reported where levees were constructed of the acid
¢clay, and as rain water ran from it into adjacent areas,

the vegetation was seriously retarded in its growth, if

not killed completely. Along such levees observations
indicate that after the levees have been exposed to the
weathering forces for a few years the toxic elements are
no longer a serious detriment to most plantse

Plans for extending the area of land under cultivation

contemplate the excavation of drainage canals, construction
of levees to control tide and irrigation waters, and the use
of irrigation for rice culture, Because the toxic condition
of the soil 1s known, adequate precautions can be taken to
insure that drainage water from a toxic area is not used
for irrigation in another area and to insure that ample
irrigation water will be applied in all areas to prevent

the toxic salts from being brought to the topsoil by
capillary movement of the subsoil water. Since the land
will be planted to such crops as corn or peanuts between
orops of rice, 1t is likely that some toxic salts will be
brought towards the surface by capillary movement of soil
vater. To prevent the upward movement of salts from be-

¢oming serious, the ground water level must be accurately
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regulated by controlled drainage and by the appllicatlion
of water in excess of irrigation requirements to flush any
salts that may have been elevated through capillary action
while the filelds are in non-irrigated crops. Plans to
utilize fresh water from the rivers for irrigation offer
both the advantage of higher oxygen content and the absence
of any traces of the toxic ferric or aluminum sulphates
present in the surface water of the swampse

At the edges of the tidal swamps of South Kalimantan
rise the foothills of the interior mountains. Kennedy1
has ocompared the island of Kalimantan to a low=crowned
hat with its low mountains in the interior surrounded by
gently sloping foothills and coastal plains., Because the
interior mountains have not seen any volcanic action since
the Tertiary Age, the minerals which contribute to fertile
80ils have been completely weathered and the soils are
infertile due to the excessive leaching from the high rain-
fall and continuously moist soil conditions. Beyond the
edges of the swamps the sparse population has carried on
ladang culture until large areas are now covered with
dlang-alang grass as & result of the recurrent burning.,
Under the conditions of moisture in Kalimantan any areas
of alang-alang can be definitely attributed to the effect
of ladang, whereas some of the areas in the Lesser Sunda
Islands may be attributed to the climate. The original

l. Kennedy, op. cit., p. 16
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vegetation of all of the interior of Kalimantan was tropical
rain forest with many valuable species of trees as well as
rattan and other secondary forestry products which have

been scarcely touched for explolitatione.

The interior areas do not offer the agricultural‘
possibilities of other areas of Indonesia, but as the
forests are cleared, an extensive type of agriculture with
grasslands and livestock playing a major part may be
practical,

The uniformity of Kalimantan's climate, even to the
extent of not having any mountains high enough to materially
affect the temperatures of large areas, implies that any
differences in the soils must originate from the parent
materials and the rate of thelir weathering. The weathering
processes vary only with relation of the parent materials
to the water, 1.e., aerial weathering under a continuous
leaching process or sub=-aqueous weathering under continuous
leaching in the absence of air.l The principal soil forming
rocks of Kalimantan and their products are the sandstones
of the Tertiary and other geologic ages which result in a
silicious, sandy, red-yellow podzolic soils; the clay
shales which gradually become a heavy, sticky clay; the
marine marls which form a flocculated clay subject to cone
slderable shrinkage or swelling with changes in moisture

content of medium fertility but which are difficult to

1. Mohr, ODoe cit., Pe 3870
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cultivate; the granites and quartz poryphyries in the
western part which weather into yellow, brown, or red
lixivium with iron oxlide; and the granites of the Kapuas
watershed, which 1s deeply weathered and has formed a
yellowlish-brown lateritic scil.

According to the summary of Mohr! the soils of Kall-
mantan are best adapted to extensive types of agriculture,
Including forest products, because of the natural poverty
of the soil of most of the areas. In a comparison with the
Netherlands Mohr observed that agriculture in the Nether-
lands did not develop until after its industry, commerce,
and shipping had developed to a sufficlent degres to
support the establishment of an expensive type of agri-
culture in a naturally infertile area and that perhaps this
should be expected for Kalimantan also and that its develop=-
ment probably would not be seen by his generation. The
natural resources that are present for exploitation are
those of the forest, the soils having ceramic qualities,
and the minerals which include iron and petroleum. In
addi tion some diamonds are found in South Kalimantan and
a3 previously mentioned there 1s some gold in the western
part, Because of the island's remote location and the
problems of transportation, its development can never pro=-

ceed at an accelerated rate even with the application of

modern techniques,

1. Ibid.’ p. uoz.
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E. Particular Characteristics of Sulawesli

As was true 1n attempting to briefly describe the soils
of Sumatra, brevity can be obtalined only at the expense of
detall, for the Island extends from 2° north latitude to
spproximately 6° south latitude. While its equatorial
position tends to minimize the influence of the monsoons,
this fact i1s offset to considerable degree in many areas
because of the high mountains which accentuate or nullify
the winds! abllity to cause rainfall, The characteristics
of the soll are also varied, in that the parent material
varies from recent volcanic efflata to Pretertiary and
Tertiary granites and limestones, as well as the marine
deposits evident in many of the coastal areas,

In Minehasa, the northern part of Sulawesi, most of
the parent material of the soil is of wolcanic origin.

The soils, according to Mohrl, are embryonal ash to red

or brownish red lixivium which has not yet weathered
sufficiently to develop the characteristics of the later=

itic soils which may be expected eventually, The rainfall

1s such that drouth is unknown (Station 22; Table IIT), and
the absence of slopes or plains has probably contributed to
the prominence of coconuts as the principal crope Some rice
1s planted and small areas have been irrigated, but the

export of copra and import of food is the typical agricultural

1. Ibid.’ p. 316.
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pattern. The population 1s, for Sulawesi, fairly dense,
but the copra export has always supported the prosperity
of the people.

To the west and south of Minehasa lies the northern
neck of Sulawesi with its mountains composed of rocks of
1l ages. The high mountains cause major variations in
rainfall (Station 23; Table III), but in all areas the
soils are subject to continuous but perhaps intermlittent
leachinge. In addition to the red or brownish soils found
in Minehasa, there are ualso some of the black earths of
calcareous origin, Deforestation is a common result of
the ladang, and although there is some irrigated rice, the
rugged terrain has made corn and cassava the more important
cultivated crops while copra, kapok, and forest products
are of conslderable importance, Local officials state that
erosion 1s such a problem that the few harbors of the area
have been seriously affected by silting.

According to Mohr, in Central Sulawesi the parent
materials are metamorphosed shales, graywackes, limestones,
and sandstones with some serpentine and perlodite., The
topography of high mountains and small valleys results in
wide variations in rainfall, and here is found the driest
place in Indonesia, according to avallable records, At
Paloe the annual rainfall averages only 21.5 inches, and
the xerophytic vegetation 1s comparable to that of the arid
areas of the United States. In general, Central Sulawesi
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is still heavily forested and its agriculture is of 1little
Importance,

On the peninsula extending to the northeast from
Central Sulawesi not only basic, igneous rocks and volcanic
tuffs, but also tuffaceous marls, are present. The agri-
culture of the semi-nomadic tribes 1s almost entirely ladang
so that a large portion of their livélihood is from the
forest and from their goat herds. As has been noted about
the other areas which are very mountalnous, the rainfall
here also varies widely in short distances,

In the southeastern peninsula of Sulawesi there are
rocks of many types and ages including crystalline schists,
paleogenic limestone, marl shales, and claystones, Neocene
sandstones, marls, clay shales and coral limestone, The
climate 1s characterized by a short wet monsoon of rela-
tively high intensity (Stations 24,25; Table III) and by
long seasons of drouth, the duration of which increases
from north to south. Some of the mountain peaks have
elevations of 6500 to 9700 feet, and at these altitudes
@ temperate climate exists. In this sparsely populated
area there has been 1ittle development of the agriculture,
although unpublished reportsl show areas totalling almost
250,000 acres in the vicinity of Kendari where the soils
and climate together with possibilities of irrigation

ls 8. Bone, Transmigration Plan for Demobilized Per=-
sonnel, Djawatan Pertanian Rakjat, Propinsi Sulawesi,
Octe 23, 1950, Unpublished Report, L PDPe
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should make land settlement projects successful.

The southwest peninsula of Sulawesl 1s often referred
to as the Toradjo lands in the northern part and the
Macassar area in the south, the latter including the
historic area of the Sultan of Goa., The soil forming
rocks are a mixture of the Pretertiary schists and granites
a8 well as limestone with some miners slate containing
traces of copper and in many areas are influenced by the
andesitic effusives of the volcanoes. This portion of
Sulawesi is so strongly affected by the dry east monsoon
that the products of thermal weathering along the south
coast have been transported by wind to the plain of Goa
near Macassar., Djeneponto 1s one of the driest locations
in Indonesia according to records (Station 26; Table III).
In the mountalnous areas coffee Arabica has been especially
successful between the elevations of 2600 and 5200 feet.,

The principal areas of poﬁulation concentration and
agricultural development have been on the fertile sedie
mentary soils of the alluvial plains along the coast and
in the limited areas of the mountain valleys. Rice is the
principal crop of the rainy season, but in areas where
irrigation 1s not yet possible, corn is planted and the
latter 1s also planted over large areas in the dry monsoon,
Many years ago the Buginese people of Southwest Sulawesi
were famous as sailors, traders, and pirates, and even today

much inter-island trade throughout the Archipelago is carried
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in the sailing praos of these people, The plcturesque
landscape of the piedmont adjacent to the south coast,
covered with xerophytic shrubs and sparse grass with the
bare tuffs and limestones of the mountain blocks a few
miles inland, is broken by trees only along the streams
(Fige 17)e

The areas of the Sadang and the Bila irrigation
projects, which were planned and initlated before the war,
are located in the central portion of the southwest penin-
sula south of the lake region. The location of these
projects 1s within 1tself indicative of the general fertil-
ity of the area as no such projects were undertaken by the
Netherlands Indies Government if there was insufficient
evidence of success., Other indications of the productivity
of the area are the annual export of corn and rice to
other areas of Indonesia and Mohr!s table based upon 1930
census figures showing population densities varying from
151 people per square mile in the area of Pare-Pare to a
high of 288 per square mile in the vicinity of Macassar
excluding the city itself, Rising in the mountains there
dre numerous streams which flow throughout the year so
that for the future development of the area there are many

opportunities of extending the areas of the low lying plains,
F. Partiocular Characteristics of the Lesser Sunda Islands

The Lesser Sunda Islands include Bali, Lombok, Sumbawa,



Figure 17. South Sulawesi landscape showing
coastal plains with mountains in

background

Figure 18, Ravine showing geological and acceler-
ated erosion in volcanic material of

Central Bali
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Flores, Sumba, and Timor as the largest and most lmportant
islands of the group, but in addition there are many smaller
islands between and adjacent to these principal ones,
Because of favorable factors of soils, climate, and popu-
lation Bali and Lombok are by far the most important for
the agricultural economy of Indonesia with a surplus of
grain and livestock for export to food deficient areas and
also some coffee and other export crops. Sumbawa has little
export other than a small amount of livestock, and Flores
has some copra and a small amount of coffee, Sumba is well
lmown for the high quality of its sandalwood ponies and
also exports cattle and carabao. Timor is unable to claim
credit for any agricultural production above its own ﬂeeds
and generally must import some food annually,.

Bali, except for the limestone areas of the northwest
and the southern peninsula, is ef volcanic origin with the
parent material of its solls predominately andesites and
basalts influenced to some degree by pumice stone. The
northern coast has three plains, while the south coast is
almost a continuous plain from east to west, The interior
of the island is very mountainous with few valleys or
Plateaus of appreciable size., The coastal areas suffer
moderate droughts each year with the most severe drought
Ocourring in the north. In the interior there is no dis-
tinet dry season which 1s reflected in the large number of

streams flowing out of the mountains especially to the south
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coasts, The streams have cut deep ravinés (Fige 18) through
the easily eroded material and have exposed the soft tuffs
which are quarried and used by the Balinese in the ornamental
sculpture work that adorns their many Hindu temples. The
soils genersally are a graylish brown, but in areas not
recently covered by volcanic material they are weathered
more and have acquired a reddish brown hue, The central
area 1s covered by forest except where replaced by agri-
culture, but to the east where the dry monsoon is more
pronounced, & park landscape of grass with a few scattered
trees 18 present,

In the vicinity of Karang Asem in the southeast the
present landscape 1s sparse grass with very few trees on
the slopes with the valleys in cultivation (Fig. 19).
These uplands have little value in that there is too
little grass even for good range lands and forest cover
cannot reestablish itself naturally, The soils have
developed under a continuous process of leaching except
perhaps in this southeastern area,

The topography of Lombok is such that it meay be com-
pared roughly with a stock saddle -- the pommel to the
north and cantle to the south. The horn of the saddle is
truly represented by Mount Rindjani with its elevation of
12,000 feet, which according to Mohrl 1s at such a height

that even in the absence of any further volcanic activity

le HOhr, ODe cj-to, Pe 215.



Figure 19, Irrigated valley in Southeast Bali
with savanna on slopes

Figure 20, Termite hill on poorly drained area
of Sumbawa
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no forest or even shrub growth can ever develop. The
gsouthern mountains or the cantle of the saddle appear from
the air to be completely forested, completely without roads,
and completely uninhabited, The mountains drop into the
Indian Ocean on the south in a continuous series of bluffs
which are not even the site of the fishing villages so
common throughout the Archipelégo.

The seat of the saddle in Central Lombok extends from
coast to coast, and its irrigated fields really present a
beautifyl panorama from the air, Mohr1 describes the
western half of this plain which rises to a height of 165
feet as being coarse ash from the volcanoes to the north-
easts The ash has only partially weathered and is still
very porous and of medium fertility. Since this portion of
the plain i1s irrigated with mountain waters, rice production
is at a rather high level, The soils of the eastern half
of the area are described as belng a heavy black clay, |
extremely plastic when wet and subject to the formation of
bard clods and deep cracks when dry. This black soll has
developed under intermittent leaching because of the severe
eastern monsoon; with smple irrigation it is of medium pro-
ductivity; without irrigation it is virtually worthless.
These soils, which are referred to locally as tansh malit,

are comparable to the adobe s0ils of the western United

States.

10 Ibido, Pe 2170
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On the islands west of Lombok the influence of the
dry east monsoon becomes more and more pronounced; the
soils are weathered to a lesser degree, and the xerophytic
vegetation becomes more and more pronounced. The result of
the combination of these factors 1s a more primitive type
of agriculture, and since the economy of Indonesia 1s based
upon its agriculture, the islands lylng to the southeast
are the most primitive and least developed in all respects.

Sumbawa 18 the first island to the east where the
influence of the dry monsoon 1s severe for five to six
months (Stations 65-68; Table ITI). From the standpoint
of climatologlical study these four stations are inadequate,
but at the same time they are located in the only areas
where agriculture has attained any semblance of permanence,
From the appearance of the vegetation viewed from the air,
there is more ample rainfall in the mountainpus areas along
the south coast of the 1sland and forest cover has long
been established, but in contrast to the Greater Sunda
Islands, where evergreen trees are the general rule, many
deciduous trees are visible,

In 1815 Mount Tambora erup’ced1 and covered all of the
1sland to & depth of at least one and one-half feet with
gravel which is now mixed with other volcanic materialse
The sloping lands of Sumbawa are practically all covered
with gravel, stone, or boulders. Underlying the partially

l. Ibid., p. 220,
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developed lateritic soils are limestones, calcareous tuffs,
and some marl, In the small valleys along the north coast
the heavy black soils predominate, and where irrigation
water is available, there 1s the appearance of relatively
high prosperity among the people., Along the road which
follows the north coast very closely, there are large

areas of calcareous limestones of marine formation on
which there is little semblance of any type of soil.
Because of the long dry season and the small watersheds of
the rivers there are very few streams which flow through-
out the year, but the stone strewn stream beds are mute
evidence of the intensity of the wet monsoon floods. In
most of the valleys mentioned above the presence of large
termite mounds are indicative of heavy clay, poorly drained
subsoils (Fige. 20),

The principal crops are rice and corn in the valleys
and pigeon peas on the slopes with production of the latter
sufficient for a small amount to be exporteds The pigeon
peas are the product of ladang culture., The grass and
shrub vegetation of the slopes is burned prior to the end
of the dry season and the peas are broadcast without any
further preparation. The corn and rice are given much
better attention, although in the eastern part of the
island some of the rice land preparation is accomplished by
driving caraboas around in the fields after they have been

floodod; however, according to local officials, wooden
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plows with steel points and wooden harrows are gradually
replacing the use of livestock alone. There are a few
coconut trees along the stream beds and scattered through
the valleys, but these are for local consumption. Only
one estate has been developed on the island, and it 1s
sald to consist of approximately 1250 acres of coffee
arabica in the central mountains, Livestock, in excess
of the demand of the island, graze many of the mountain
slopes and are exported in small quantities to Sulawesi
and Java; however, this export will not materially increase
until consumer commodities are available in sufficient
quantities to offset the pride of ownership of the cattle,

The percentage of areas with fertile soils capable of
being irrigated seems to decrease in the Lesser Sundas in
proportion to the distance one travels from Java. The
landscape of Bali has long been world famous for its
terraced slopes and its productivity., Lombok, while not
having worldwide fame, is well known in Indonesia for its
productive plain in the center of the island, Sumbawa
has small ireas of irrigated fields in the west, in the
central portion, and slightly more in the eastern residency
of Bima, Flores shows a continuation of this decrease,
especially in the eastern half through which the author
has travelled,

The area of irrigated land on Flores is negligible
because the combination of its steep topography and the
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almost complete absence of year round streams has made the
establishment of irrigation a more difficult task than the
primitive people have been able to cope with. Because of

the recent activity of its numerous volcanoes with their

andesitic and basaltic effusives and ash, the fertility of
the few plains and gentle slopes offer a greater potential
then do the soils of Sumbawa., Fourteen of the volcanoes !‘
are still classed as active with the most recent eruption
that of the Laki-Laki volcano near Hokeng in East Flores.
This eruption was mostly ash and lasted about an hour. f
Flores is similar to Sumbawa in that much of its terrain 5
is very mountainous, and it is doubtful whether more than

five percent of its land area can ever be satisfactorily

i
developed or utilized for cultivated crops. This low l’
estimate is based upon the observations of a soils specialist }
of the Solls Research Instlitute and the author after ,.,
travelling from Badjawa in Central Flores to Larantuka ‘"3
near the eastern end of the island, If there were adequate
water, no doubt the slopes of ma.n} of the mountains would
acquire the terraced appearance of Bali and Java, but in
the absence of adequate water the labor requirement for
such work cannot be justified. Moh.rl made the observation
that Flores 1s so steep that if the sea should rise as
much as 325 feet its total area would not be materially

changed, Along the coast the depth of the sea increases

1. Ibido, Pe 2300
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rapidly, so much thatiin spite of the sediment transported
by the streams during the rainy season no large alluvial
plains have developed over large areas.

The climate of Flores differs from most of the other
islands in that much of it lies at elevations greater than
3250 feet and is therefore cool, but the lowlands along
the north coast east and west from Maumere are arid and
hot, The dry winds of the east monsoon pass over the
highlands and lose the greatest portion of their moisture
before reaching the north coast so that the severe dry
season continues until the end of November (Station 723
Table I1I). In the vicinity of Maumere during the dry
8%ason strong winds rise in the morning and continue until
dusk., Wind erosion is of considerable importance because
Virtually all of the forest cover of the slopes has been
destroyed by the ladeng farming of the people. The lowland
Vegetation is xerophytic shrubs and sparse grass which in
October seems to have lost all semblance of life. There
&re coconuts in the watercourses which are usually dry
°n the gurface, but water is obtained from the shallow
Vells Which are often dug in the channels. In the absence
of Vegetative cover on the mountains, accelerated erosion
has become a serious problem, and according to the Radjah
of M‘unoro the hydrologic cycle has changed in his lifetime
1a th“t. because of the excessive runoff, infiltration has

dec
T®@sed during the wet monsoon and many small streams
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and wells, where there was formerly water throughout the
year, are now dry early in the dry monsoon.

As one leaves the lowlands he cannot fail to have
something of a feeling of depression upon viewing the
stony, boulder covered slopes with their shallow soils
which offer little opportunity for agricultural development.
Because of the nature of the parent material, the streams
have developed steep ravines through the geologic ages,
and the fertile valleys found on many of the other islands
are non-existent. Even more worthless in appearance than
the stony volcanic slopes are the crustaceous limestone
deposits along the south coast east and west of Ende and
@long the road crossing from the north to the south coast
&8 one travels from Maumere to Larantuka. These areas
Consist primarily of orustaceous limestone with some
Tossils, and 1ittle soil worthy of the name has developeds
From the combination of solls, climate, the ladang culture
Of the people, and the tradition of burning some of the
&rasslands while hunting deer and other game, the naturally
Weak forests of Flores have been almost completely destroyed.

There are a few areas on Flores which are in sharp
®Ontrast to the adverse observations abc;ve. Lying east
°r Badjawa in Central Flores are the rolling plateaus of
Lolo @nd Molanuza. The surface soils of these areas are
young’ fertile, humic brown soils that are a deep brown,
qmc"t black, color, on which good yields of unirrigated
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rice and corn are obtained., Because of their elevation
these areas have a less severe dry season, and the grass
on the slopes furnishes more or less adequate range for
livestock. The major problem of the area, however, is the
lack of year-round water supply both for the people and
livestock. At Pudjanala and Molanuza lnspection of the
8o0il showed that the almost black fine sandy loam extended
to a depth of thirty to forty inches above a reddish-brown
subsoll with considersble clay and some concretions., It
is on these soils that the Catholic Mission of the Order
Oof the Divine Word previously referred to has established
1ts most successful sgricultural enterprises.

On the north coast of Flores lies one of its few
&]1luvial plains. The river empties into a bay protected
by coral reefs and what were formerly two small 1islands
Which are now connected to the mainland'. The total area
Of the Mbail plain built up by the alluvial deposits of the
Alr sigse is approximately 22,500 acres, of which 10,500
8Cres is saline and will require very acocurately controlled
1rrigation and drainage before it can be farmed satisfac-
t°1'11Y. The Sissa rises in areas of volcanic origin and the
#01ls of the plain are of adequate fertility to maintain
PPoduction at high levels with irrigation during the wet

o,
n'°°n, but because there 1s a high concentration of sulfates

\
1. M. van der Voort, F. We J. van Es, and H. A.

Haany
Re Jens, Soil Survey of the Mbai Plain, Contr. Gen. Agr
%+ Sta. No. 12, Bogor, Indonesls, I§BJ’., 29 ppe ’ *
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in the river water during the dry monsoon, 1t will not be

satisfactory for irrigation water at this time. At the

present time the plain is sparsely populated with most of

the people living near the foothills., There is little

R}

farmming except on the terrace soils that have a high moisture

retentivity because of clay content. The saline solls are
{

s0ils have xerophytic shrubs including cactus which cannot '

poorly covered with halophytic shrubs, and the non-saline

\da

be burned for ladang and are used for grazing lands but are

of little value because of the long dry season. There was

A ey e

no rain in this area during the first ten months of 1952,

LY

Scattered throughout the area are many lontar palmes from
Which the people collect the nectar of the blooms &s a
beverage (Fig. 21)., This nectar may be consumed fresh,

but more often it is allowed to ferment and is consumed

™ . A ) O g
S —— . e ——————

'&1 s g beer or i1s distilled in primitive stills to make an
Alcoholic beverage known as tuakl. Plans for the construc-
tion of a diversion dam in the Air Sissa have been pre-

Pared and location stakes set for the structure.

e
¢ e—

In the rolling hill lands between Mbal and Badjawa
there gre many small fields fenced either with rock and sod

O°F with lamtoro (Leucaena glauca) and dadap (Erythrina sp.)

W
hich form a thick living fence against roving animals,

d
CMesticated and wild, As previously mentioned, the
——— :
the Pl. Tuak 1s a beverage from the nectar of the bloom of f
or b &lmyra palm. The nectar is collected in bamboo tubes |
dist;;a ets from the palm leaves and fermented into beer or

1led to make a rather strong alcoholic liquor.

e | 4
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Figure 21. Bamboo tubes used for collecting
nectar from Palmyra palms
T/

Figure 22, Mouth of underground river near
Walkebubak, Sumba
!
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principal hindrance to an increase in livestock is the
shortage of water. The topography is well adapted to

the construction of a large number of stock watering ponds
but no information is available as to the permeabllity of
the soils, and any undertaking should initially be on a
limited experimental scale. Although there 1s some dry
rice planted in this area, the principal field crops are
corn and cassava; bananas are the most important of the
fruits, It is in this area that one may see bamboo forests
covering several hundred acres in a block with the bamboo
Tour to eight inches in diameter and with individual
clumps measuring ten to fifteen feet in diameter. The
bamboo attains heights of twenty to thirty feet, and the
shade 1s so dense that all other vegetation is eliminated.
Although used in large quantities by the people, it seems
o have no commercial value.

In the western third of the island, from Maumere to
Lnrantukn, there are five or six areas which the combin-
@tion of soils, topography, and available water offer
800d pogsibilities for agriculture, In two of these areas,
at Hokeng and Nangahale, the Catholic Mission has enter=-
Prises, Hokeng lies in the center of the island at an
®levation of about 2000 feet, and here the Mission of the
Order of the Divine Word has more than 250 acres in coffee
mbu\sta which has done very well, but the experimental
planting of kepok as a shade crop has proved to be

R R—m——mmm——..
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unsatisfactory. The shade has not been adequate for the
coffee, and the competition between the kapok, ocoffee, and
cover crops has made the kapok ylelds too low to be profit-
able. At the present time the kapok is being replaced by
Albizzia stipulata. At Nangahale since the war the Mission
has scquired the concession of a former estate and in this
coastal area over five hundred acres is in coconut palms
for copra which will be expanded to about 1250 acres. The
remaining areas are now subject to inefficilent ladang
°ultj.nre of the people with corn, cassava, and rice being

of the most importance, but there 1s a small amount of
cotton produced and used locally.

Related to and perhaps a contributing factor to the
primitiveness of the island is the high incidence of
malaria among the people. In the three areas of Konga,
Maumere, and Geliting the incidence, according to a survey
Teported by the resident public health physician in 1947,
was 88 percent, In the vicinity of Konga there is a level
Plain of 1000 to 1250 acres partially irrigated by primitive
1rrigation methods, but the fertile sandy loam overlying
& heavy subsoil is only cultivated in part by the people.
It Was also reported that in this area some elephantisis
Occuz.e. The debilitating effects of these disesases,as
vell 83 yaws, are certain to have retarded the development
of the area,

To the south of Flores across the Sumba Strait lies

ot R AR g
e ot mg—— .
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the smaller island of Sumba which differs from the northern
islands of the Lesser Sundas in many respects. While
Flores, Sumbawa, Lombok, and Bali derive their principal
soil characteristics from recent volcanic materials, the
volcanic activity in the history of Sumba 1s of a much
earlier age. The statement of Mohx'1 that Sumba 1s covered
with marls and limestones north of its long axis, while in
the south igneous rocks ere thrust upwards through the
sedimentary rocks in the southern half as mountains is
substantiated by observations. The highest eruptive moun-
tains are surrounded by marly marine tuffs, tuff marls, and
calcareous marls except at the south., Although eruptive
materials are present over most of the island, they have
contribued little to the formation of fertile soils as

they are principally from the Neocene Age and the weather-
@ble minerals have already leached out. The primary source
of soil forming material for Sumba has been the marls which,
hO"evor, are not true marls, for they originated from
marine deposits of calcium carbonate of organic origin
mixed with volcanic material.

Because oif the prevalence of limestone formations a
large portion of Sumba has a Karst type of landscape.
h'!Ong the s everal impressive features of the landscape
llong the road from Maingapoe to Waikebubak and on to the

Ve
3t coast are the many valleys, both large and small, from

\

1. Mohr, op. oit., p. 24b.
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which there is no surface drainage. Many of these small
valleys have a natural drainage well at the lowest point
where cave-ins have occurred following the solution of the
calcareous formations below the surface. In some valleys
streams rise, flow for a distance, and then disappear
beneath the surface, while in other areas underground rivers
emerge from the mountain side. Figure 22 shows the emér-
gence of an underground river near Waikeboebak which had

a discharge estimated to be approximately 500 cubic feet
per second at the end of the dry season of 1952,

The limestone formations of Sumba which Hohrl preferred
to call tuffaceous limestones are stratified to a marked
degree and though generally horizontal are warped in many
Placed. The horizontal strats (Fig. 23) exposed on the
hillsides give the appearance of terraced fields from the
air-before one has seen them on the ground. The outstand-
ing example of stratified layers is perhaps fifteen miles
east of Waingapu where between the low plateau and the
Coastal plain thére is a distinct shelf some fifty to
two hundred feet in width and at least five miles in lengthe

According to availlable rainfall records there is no
Place on Sumba with less than thirty inches annual rain-
Tall, but at Melolo three-fourths of this falls in the six-
fonth rainy season, and it 1s worthy of note that the

Q
Vorage monthly rainfall is just over one inch in the months
———

1. Ibid., p. 249,

/
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Figure 23, Landscape on Sumba showing stratie
fication of rock

_

Figure 2);, Lewapaku plain, Sumba
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of May and November and one-half inch or less from June
through October (Station 76; Table III). While the dry
season 1s more severe at Walngapu than at other places of
record, the same pattern holds true. Under a climatic
condition such as this the normal development of black
earth from the parent material of marl would be expected
and is true except as modifled by erosion. On most of the
slopes of Sumba the partially.deveIOped soils are a grayish
black, while in the valleys where alluvium has been deposited
by water or wind the soils are blacke The plains of Lewa-
paku and Anak Alang on the road between Walngapu and Wai-
kebubsk are almost as black as soot,

The Lewapaku plain (Fige. 2l4) at an elevation of about
2000 feet covers an area of approximately 15,000 acres with
topsoll twelve to twenty inches deep, which varies from
clay loam to clay, over calcareous marl, Internél drainage
of the area 1s not good; there are several areas where
surface drainage simply fills small lakes which usually
evaporate in the dry season. The plain of Anak Alang (Fig.
25) has an area of approximately 20,000 acres, and in
general 1ts solls are more fertile than those of Lewapaku,
The solls have developed from mixed marly and tuff materlals
deposited upon the underlying marly limestones of the plain
and have weathered under marshy conditions,

1

From limited observations Dames™ states that the principle

le T. W. Go Dames, Personal Communication, May 20, 1953,

Il
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Figure 25, Land preparation with steel bottom
plow on Anak Kalang Plain, Sumba

Figure 26. Gileai relief in coastal area of
or Sumba







158

soll type appears to consist of fifteen to twenty inches

of black, humic, crumbly, silty loam topsoll underlain by

& reddish-brown, compact, ﬁoderately permeable lateritic,
clay subsoil at about thirty inches grading into a brownish-
yellow clay containing a few iron-manganese concretlions and
in turn grading into a yellowish-white plastic sticky clay
with strong yellowish-red mottling., In the sunken areas

the same topsoil is underlain by a yellowish-brown clay,
with many bluish-black iron-manganese concretions, which
hardens upon exposure to the air into a steel-like hardpan.
This true "laterite" layer usually is about six inches in
thickness but in places may be much thicker and often occurs
&t very shallow depths. This concretionary layer is under=
lain by a yellowish-white, strongly yellowish-red mottled,
very compact and stiff, plastic and sticky, impervious clay.
It appears that this soil properly should be classified as
& ground-water laterite under the classifications of the
Great Soils Groups as used in the United States,

About five miles west of Waikebubak is the smaller
Plain of Waikelowo with an area of approximately 2500 acres
thm“&h which the underground river previously referred to
Tlows arier 1t emerges from the mountain, There is also
.“n°th°r smaller stream with year-round flow in this plain,
The 8011s of the Walkelowo plain are similar to thos of
Anage Alang, but the agriculture has been further developed

ag
& result of the presence of these two streams which
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provide water for the primitive irrigation systems developed
by the people to irrigate about 1500 acres for rice culture,

The above plains are the only areas of appreciable
size that are really well adapted to cultivated crops along
the one road from Waingapu to the western end of the
island, a straight line distance of about one hundred miles
but one hundred and fifty or more with the meanderings of
the road through the mountains, There are other areas which
are cultivated and where the fertility is reasonably high,
but without exception these areas lie in the small valleys
because the soils on the slopea are so shallow and infertile.
Ladang culture is practiced by the people on the slopes,
and here as in Flores one finds land prepared with sharpened
8ticks used as dibble bars. After the grass has been burned
Off, the land i1s turned over in large lumps and left until
there is rain; after it rains, rice is planted between the
lumps and corn on top of theme. Small holes are made in
the lumps or between them with & small stiok where the
86eds are planted and covered by hand,

Along the west coast of Sumba is the coastal plain of
Kodi, rhe width of this plain varies from about a mile to
48 much as ten miles, and the soil 1is a gray black sandy
loam of very low fertility, There are no streams -- only
& fow gma11 springs at the foot of the hills from which the
Water disappears into the sand; there are a few wells from

wh
1ch the sme11 population 1s able to obtain water,

!
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East of Waingapu alternating red and black limestone

solls have developed where the surface is not completely

covered by crystalline limestone. On the flatter slopes

there are solls to a depth of four to six inches and in
low places to a depth of two feet or more, but as on the

rest of Sumba lowlands only along the watercourses are there

In the mountains of the interior areas there

any trees.
are forests, but it is very doubtful whether much of
f

Sumba has ever had a closed forest cover. On both the

limestone capped plains, the limestone soils are erodible

to a high degree and vertical erosion appears to be a serious
problem in that large areas have acquired a Gilgal micro-
relief. In Figure 26 the Gilgal landscape is shown as it
Occurs a few miles west of Melolo on the north coast. One

could almost imagine that some glant sige basin lister had

e — e

been used for the conservation of water and the prevention

L s o i

Of erosion, but the landscape actually is the result of
vertical erosion through the drainage wells which are in

the bottom of each low place. The depressions are twenty

S ——
- —

to Wonty-rive feet in diemeter; near the center of each
there is a small hole four to six inches in diameter through
Which drainage and erosion take place. In the background
Rear the coast are the Palmyra palms (Borassus flabellifer)
that @ppear throughout the Lesser Sundas where there is

in
SUufficient moisture for coconuts.

Around the eastern end of Sumba lies the coastal plain |

|
e






161

of Mangili which varies from two to five miles in width

and is ten or twelve miles in length. The soil of this

area 1s black clay loam to a depth of twelve to twenty
inches underlain by a reddish-brown compacted subsoil.
Although this is one of the few areas of Sumba where year
round streams are present, the plain is not severely
dissecteds, From a small technical irrigation system
partially completed prior to the war, approximately five
hundred acres are now being irrigated. It 1s possible that
this area could be enlarged by fifty percent; however, the
population is not able to cultivate more land. Between

the Mangili plain and Melolo are more hills covered with

the crystalline limestone where the solls are alternating
red and black with no appreciable depth except in the few
low places that occur, Near the home of the Radjah of
Rendeh there 1s a small valley (Fige. 27), in which there

8re many coconut trees and small irrigated rice fields,

bug otherwise the landscape is a desolate waste of sparse
xemph?tic shrubs, trees, and grass wherever this vegetation
is able to exist upon the thin soils between the crystalline

1
1mestone rocks. The only natural vegetation of value is

the Cayeput of the eucalyptus family (Melaleuca leucodendr#),
the Tesin of which yields an oil of medicinal value and the
bari Of which not only ylelds some tannin but because of

tts Tibrous nature 1s used in the caulking of small praos

by
the native fishermen.
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Figure 27,

Irrigated valley near the home of the
Radjah of Rendeh, Sumba
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The few small gardens of the people are developed by
removing enough stones from the surface to construct stone
fences around the small fields and to enable the people to
farm between the rocks that remain. The statement of the
North Georgla farmer who sald that he could prepare his
rield of Madlson gravelly loam soil, plant, and cultivate
the crop without seeing the soil beneath the gravel cover
could ocertainly be used in describing the stony surface
condition of these soils. The principal crops are corn,
cassava, beans, and small amounts of dry rice because of
iInsufficient moisture for the latter.

Before concluding the discussion of the Sumba soils
and vegetation, it is in order to mention the livestock
Production which is related to the soills and climate., Just
s in the limestone solls of Kentucky and Tennessee the
rasses seem to be especially desirable for horses, so are
the grasses of Sumba. At least both locations have long
been famous for their fine horses, the Thoroughbreds from

Kentuoky and the Sandalwood ponies from Sumba. These
Sumba horses, which actually are the pony size typic;al
OFf Far Eastern horses, may almost be described as miniature
Palominoces, wiry, strong, and highly prized throughout
Indonesia. There are many herds of horses moving over the
Tocky hills in search of grass and water tended by their
fierce looking herdsmen. There are also many herds of fine

Angol (Brahma) type cattle and caraboa. The latter are

/
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highly prized by the people who, after killing them for
their ceremonial feasts, use the horns for door steps or
ornaments on thelr houses. At the home of the Radjah of
Rendeh a pair of caraboa horns from a bull which died at
the age of twenty-three had a spread from tip to tip of
128 inches. The walls of his house were from caraboa hide

stretched between the wooden framing.

Throughout the coastal area of Sumba the Palmyra palm s
1s common and is the source of a large portion of the
necessities of 11fe of the natives., The leaves are used
to make vessels for carrying water or tuak and also are
8plit into narrow strips for weaving into hats, baskets,
&nd other household items or decorations. The coarse
Tiber from between the sheath of the leaf and the trunk
Of the palm furnishes the material for thatch roofs and

- e < ot~ RO o Vg

81 g0 for ropes. Although the nuts from the Palmyra palm

— 2 il

Are of much poorer quality than the coconut palm, they
@] 30 provide a beverage and the meat is sometimes a source l
OFf vegetable oil for cooking. |
The easternmost island of Indonesia of appreciable -
81ze (excluding Irian) is the island of Timor. For its
81ze this island, according to Mohrl, 1s derived from a
Ereater diversity of rocks than most of the islands of the

Archipelago. This is indeed a broad s tatement when it is

—~—

1. Mohr, Ope cito, Pe 260,
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apparent from other islands of the Lesser Sunda group that
any of them would make remarkable geologlcal laboratories,
Material of all ages is avallable for study to one who
travels along the few roads and the changes from one age

to another age are often so abrupt that, unless close

attention is given to formations and morphology along the

J
?

road, the change 1s complete before one is conscious of
the transition, Timor has lowlands along its longitudinal {
axis with mountainous land to the south and higher moun-
tainous land to the north of its axis,

There has been no volcanic activity since time prior

o s
el .

to the Tertiary age, and the lack of volcanic ash together
wWith its climate has rendered the soils of Timor far less
Tertile than those of the other islands of the country,
Since the longitudinal axis of Timor lies perpendicular
to the direction of the southeasterly winds of the dry

e i d SRR T
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Mmongoons, much of its area i1s marked by long dry seasons
Of gix to eight months. Kupang in the southeast of the i
181and 11es behind high terrain so that during the east e
Mongoon only dry winds descend on it. Less than 25 percent

Of the island!'s annual rainfall (55 to 60 inches) occurs

in the six to seven months' period April = October (Stations

77,78; Table III)e. In the processes of soil formation there

has been considerable influence from both the erosive forces

Of the water and of the wind. Another influence of climate

Of Timor has been the natural savanna landscape of many of
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the lower areas where trees could not compete with the
grasses. Under the grasses masny large areas of black or
red earth soils have developed especlally over the crystal-
line depositas of limestone originally deposited under the
sea,

The travels of the author on Timor have been limited
to the vicinity of Kupang and were near the end of the dry

monsoon when the area appears as a desert. At this season
of the year a few fields are being prepared for the planting
of corn or rice with the beginning of the wet monsoon, but
most of the area 1s covered with the crustaceous limestone
and alternating red or black fine textured soil. The vege-
tation primarily is that of sparse xerophytic grasses and
Shrubs with a few of the Palmyra palms in the lowest places
Where the most subterranian moisture is available. The
@mount of limestone present is best told, perhaps, by saying
that an area of one to two acres can be purtialiy cleared
OFf stone if the stone 1s utilized for the comstruction of
Tences three to four feet in height around the fields from
Which the stone was removed,

In the higher regions of more moisture and lower temper-
8tures forest cover has existed, but 1t has never been the
tI'Opicel raln forest., It is on Timor, as well as on some
Of the other islands of the Lesser Sundas, that sandalwood
has long been sought, This valuable wood has almost dis-

Sppeared and at the present time can be cut and exported

e e
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only with special licenses from the government. Some of

the areas with better climatic conditions have developed
more fertile soils, but the possible agricultural develop-
ment 1s greatly restricted by the relatively poor soils

and the lack of good water supplies throughout the year.
The primary crops of the area are corn, cassava, and rice.
The greatest agricultural development has been in livestock
production but this has, perhaps, been materially retarded
by the absence of transport vessels which would permit the

livestock to be sold elsewhere.
Go Particular Characteristics of the Moluccas

From the standpoint of size, Halmahera, Buru, and
Ceram are the most important islands of the Moluccas, but
traditionally the smaller islands of Ternate, Tidore, and
Amboina have dominated the trade and government throughout
history. Detailed information on the solls of the islands
is not available, but the climate is definitely equatorial
8nd continuously moist (Stations 29-34; Table ITII). The \
Season of the most rainfall varies from one island to
8Nother and even from the northern half to the southern
half of some of the islands and 1is controlled by the location
of g particular area with reference to the mountains and

the direction of the prevailing winds.
The soilsl of Amboina, Buru, and Ceram are not influenced

1. TIbid., pp. 296-305,
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by young volcanic material but have their origin from old
igneous rocks and from uplifted marine sediments which
include coral. The Banda Islands, lying between Ceram and
Irian, on the other hand are almost completely of young
volcanic origin except on the smaller islands and along
the low coastal areas of the larger islands which are
covered with coral. Almost all of the soll on Halmahera,
to the north of the above named islands, has originated
from old basic eruptives, although opposite the islands of
Ternate and Tidore and across the base of the Northwest
Peninsula there are old tuffs and at the northern extremity
Younger volcanic efflata is the parent material,.

Because of the high rainfsll through the year and the
8parse population, the natural rain forests have not been
destroyed by the ladang culture of the people; in fact,
the continuously moist conditions of the forest seem to
have prevented ladang by remaining too wet to permit
Clearing with fire. The high forest conts ns many trees
more than a hundred feet in height, and it is under these
that the cloves and nutmeg trees have flourished. The low
@reas are the native habltat of the sago palm, the principal
8ource of starchy food of the Moluccas, which with fish
@nd vegetables constitutes the principal diet. Even the
Vegetables are primarily from the wild plants, not the

Customary garden vegetables of other areas,

4.
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CHAPTER VIII
DEVELOPMENT OF INDONESIAN AGRICULTURE

Indonesian agriculture is difficult to describe in
general terms, for every locality has its variations of

adat or anclent customs pertaining to crops planted, to

ownership or tenure rights, to methods of tilling the soil,
Most

and in the cultural level of the people themselves.
literature about the agriculture of the Archipelago refers
to the dual economay with the foreign owned estates estab-
lished for the production of agriculturel commodities for

e o [T g

export and the native farmer practicing a subasistence type

Oof ggriculture, The native farmer and his family usually

cultivate about two acres on Java, Madura, and Ball and a

1ittle more in the Outer Provinces, whereas the concessions

Of the estates on Java are measured in hundreds of acres

T S
C B o et BRRERERE—

and in the Outer Provinces in units of thousands or even

The largest areas of estate con-

ten thousands of acres.
Cessions are on Sumatra, with Java second and Kalimantan

e i et S

third, The area of concessions in other islands is very
Smgl]l,
The farmers! agriculture 1is characterized by a minimum
investment in tools and almost always is a very primitive
type of farming, while that of the estates is heavily
Capitalized and 1s conducted by well trained agricultural ) '
8cientists and other technical personnel but with a mixture !
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of primitive and modern techniques in the field. The
farmer usually possesses neither adequate storage facil-
ities nor even simple processing equipment, while the
estates have whatever facilities are neceassary to process
their products for market or exporf.

Prior to the Twentieth Century the estates produced
almost all of the agricultural commoditlies for export, but
& marked change 18 recorded by Kennedy1 showing the per-
centage of agricultural exports produced by farmers in
1898 to be 10 percent, in 1913 24 percent, in 1930 31 per=-
cent, and in 1937 46 percent. Data from reports published
show that this trend has continued since the war; in 1950
68 percent of agricultural exports were the products of
farmers?,

Certain export commodities have typlcally been produced
by farmers while others have been restricted to the estates,
The limiting factors of adaptability of export commodities
Tor farmer production appear to be the capital investment
Tequired for production and processing, the time required
before a return is possible, and the smount of technical
knowledge and supervision necessary for the production of
Product, The pre-war figures of Kennedy showed sugar, palm
0il, and quinine to be entirely the products of the large
®states, while the farmers produced all of the pepper, 98

———

l. Kennedy, op. cite., p. 61,

2. John E, Metcalf, The Agricultural Economy of Indo-
'11%8}3. Agr. Monograph No. I5, U.S.D.A., washlngzton, 1952,
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|

percent of the copra, 80 percent of the taploca, 70 percent ‘
of the coffee, but only 23 percent of the rubber, 15 percent
of the tea, and 8 percent of the tobacco. In 1950 the
rubber estates produced 25.8 percent of the rubber exported
and in 1951 26.7 percent based on weightl, but the per- ?
centage of value of exported rubber was 27.6 percent in
1950 and 32.5 percent in 1951 as the average grade of the ;{'
estate rubber is better than that of the farmers due to (
better processing facilities and techniques.

When the Portugese traders lost control of the East
X ndies to the Dutch at the beginning of the Seventeenth

e

Century, the primary interest of the European countries
was in the "Spice Islands" or the Moluccas. The Dutch
influence was under the United East India Company which
initially was interested only in trading monopolies in the

Archipelngoz. The Portugese had formerly maintained their

e aai—

headquarters in the Moluccas but were forced by the Dutch

i

to shift their trading base to Macassar where they remained

until 1667. Since that time Portugese influence has been

NN

Regligible in the area except that they still possess the
®astern half of the island of Timor. Because of its favor=
@ble 1ocation on shipping routes the East India Company
Sstablished its headquarters in West Java, and under its

Netherlands charter had a monopoly on all trade in Asia.

l. Ministries of Economic Affairs and Agriculture,
\_Ekonomi, ope cite, pe 193, |
2, Vlekke, op. cit., ppe. 105-114.5.
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In 1610 Jan Pieterzoon Coon was appointed Governor=General
of the Company, and in 1619 his troops burned Jacatra and
upon its reconstruction renamed it Batavia. Shortly after

the burning of Jacatra the Chinese introduced sugar cane,

and sugar production soon reached a millions pounds per year.

About 1630 the gradual change of the Company's interest
from trade to agriculture began and could have been influ-
enced by the inability of the population of the Moluccas
to repay crop-advances, after which the Company confiscated
the property and reduced the people to slavery; however, it
S eeéms reasonable to assume that the Company merchants real-
31 zed the potential productivity of the fertile soils and
the warm climate. In order to maintain their position in
the Moluccas, the Company paid the Sultan an annual allow-
ance for his support of their claims. The general policy
adopted by the Company was to recognize any local ruler who
Ccould maintain control of his people and to support him in
Teturn for concessions including a monopoly of trade. By
about 1680 all major Indonesian states had disintegrated
because of Dutch naval superiority, and Company control
became the principal authority, although there were many
local rulers who neither recognized this guthority nor
&ranted the desired trading concessions. Distributed
umoat throughout Nusantara are references by Vlekke to
the Company's support of various local rulers against the
!'ulel's of their neighboring states. The support of the

g
z
o
!

pp—



173

Company either in the form of munitions, troops, or perhaps
both was given in return for trading monopolies, and very j
often the local ruler found that through such concessions i
he had lost control of his own territory when the inter-
tribal conflict was over. The policy of granting allowances {
to the radjahs and sultans to insure their acquiescence to
the Company became more and more the standard practice, {
but in spite of this policy Dutch influence did not pene- 1
trate Achin in North Sumatra or the island of Bali until
the beginning of the Twentieth Century.

By the process of not renewing the Company charter
the Netherlands Indies Government came into existence in /
1799, and the above method of controlling the country
through native rulers had become the accepted procedure

and was continued.. At the time of the surrender of the

S o™

Company charter the Netherlands government paid the stock=-
holders one hundred and thirty-four million guilders for
their property holdings. Incident to the indirect rule
through native rulers, the Company and later the government
Tound the Eastern concept of the ruler owning everything
Within his domain convenient to their goal of increasing
trade, in that they were enabled to sell lands or to grant
Goncesgions to corporations with sufficient capital to
Sstablish plantations from which there could be no immediate
Teturn or to establish factorles for the processing of

c
TOps that could be produced both on the lands of concession

_




174

or on the lands of the farmers of the vicinity. The con-
cept of everything being the property of the ruling
authority also enabled the collection of land-rents in

lieu of property taxes, sometimes in money but more generally
in portions of the crops varying from 25 to 50 percent.
This concept also enabled the government to assign quotas
of commodities for export which the local rulers must
deliver in return for the support of the government.

Today land tenure and property ownership in Indonesia

perhaps have more facets than any other problem confronting
the government and the farmers. Many of the tenure problems
&are the result of the combination of adat, the policies of
the Netherlands East Indies Government, and to a minor
degree the policies of Sir Thomas Raffles, who was the
British Governor General from 1811 to 1816 after an expe-
dition of the British East India Company under Lord Minto
defeated the Dutch and established administrative units in
Malaceca (Malaya), Bengkulen (S.W. Sumatra), Java, and the
Moluccas. In 1813 Raffles issued a decree which formalized
the concept of complete ownership of all lands by the
&overnment. Excerpts from the decree stated that, "The
Govermment lands will be let generally to the Heads of
Villages, + o & They will re-let these lands to the culti-
v&tors, under certain restrictions, at such a rate as shall
DOt be appressive, and all tenants under Government will be

Protected in their just rights, so long as they shall
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continue to perform their corresjsondent engagements faith-
fully,l
Soon after the Dutch came to Indonesia, coffee was
Introduced and its culture was encouragzed over the Archi-
peoelago. Within about twelve years after its introduction
Production reached twelve million pounds annually and was
80 profitable that the people were increasing areas under
culture beyond the requirements of the Company for export
to Europe., Areas for coffee production were restricted,
&nd because even under fixed prices 1t appeared to the
Company officials that the people were becoming too rich,
Various practices were resorted to in order to increase
the Company's profit in the export trade or to enrich the
Officials themselves., One such practice was to require the
delivery of "mountain piculs" of 225 pounds while paying
Tor™atavian piculs" of 125 pounds®, The difference in
Welight was equivalent to the loss of weight in transit, so
The officials claimed. This was during the period that as
& result of illicit trading officials of the company were
8ble to return to Holland after a twelve to fifteen year
Period with several hundred thousand guilders. Thus it 1s
Unlikely that the Company received all the profits of such
Shary trading practices,

Under the restricted plantings allowed and the
e ——

1. Ibid., p. 182.
2. Ibido, Pe 182.
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unfavoraocle marketing system the people lost interest in
coffee production. In order to maintain the export trade,
the Company ordered the regents or local rulers to deliver
fixed smounts of coffee and assigned supervisors to the
various territories to insure compliance with the order.
The supervisors became known as "coffee sergeants" and were
the real beginning of the civil service of the Netherlands
Indies Government. Coffee soon became a Company enter-
prise and later was continued as a government enterprise
which was not completely abolished until 1917, |
With the return of the Dutch to Indonesia in 1817,
under conditions of a treaty with the British, a department
of agriculture, arts and education was established. The
first head of this department was Professor QGaspar Relnwardt,
& Prussian botanist who had emigrated to Holland and thence
to the East Indles., Professor Reinwardt was responsible
for the establishment of the Botanical Gardens of Buiten-
zorg (Bogor) for the collection of tropical flora from
throughout the Archipelago and other tropical areas of
the world., The gardens became world renowned and for many
Years have maintained facilities for visiting scientists
from all over the world to come for study and work in
@ddition to exchanging scientific information through the
medig of publications, The primary objective of the gardens
Was to collect plant material and through the processes of
8election or breeding to make available those which could
be Produced profitably for exporte
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Among the importations through the Botanical Gardens
have been the oil palm from Africa about 1848, chinchona
for quinine in 1852, assam tea in 1873, and the Hevea
Brasiliensis, a specie of rubber, from Brazil in 1883,
Approximately thirty-five years of selection and breeding
were necessary before quinine became important to the
economy of the area and the same was true for rubbere
The latter did not expand appreciably until after the
first World War as shown in the production figure for 1914
of only 7500 tonal, while in 1951 the total export was
756,933 tons?.

The agriculture of the Indonesian farmer has always
been end still 1s directed at the simple objective of pro=-
ducing sufficient food for his family. While rice is the
primary food crop and most attention has been given to 1its
production because of soil and climatic conditions, it 1s
not the most important crop in all parts of the country.
There are three areas with respect to primary food cropse.
The western part of the Archipelago, including Sumatra,
Java, Kalimantan, and Sulawesi with approximately eighty
Percent (80%) of the total population, composes the rice
rea, Many areas in the southeastern section or Lesser
Sunda Islands rely upon corn as their principal crop,

because their severe dry season provides inadequate moisture
———

10 Ibido, Pe 29L|.o
W 2. Ministries of Economic Affairs and Agriculture,
<&rta Ekonomi, op. cit., pe. 193
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for even one crop of rice annually in some areas. Ball
and Lombok are the exception to this generslization, but
corn is far more important on these two 1slands and in
East Java than in the areas to the west. Corn 1s also an
important crop in South Sulawesi where a surplus is avall-
able for export to deficit food areas of other islands.
The Moluccas have often béen described as the area with a
sago economy because there the sago palm 1s a source of
most of the essentials of life except for proteins and
vitamins. From an attempt to rationalize the reasons for
the dual economy present in Indoneslan agriculture, it is
apparent that Europeans have developed a commercligl type
of agriculture with capital gain as its primary objective,
whereas the agriculture developed by the indigenous popu-
lation has had production of enough food for the farmer
and his family as its primary and often its only objective,
The requirements for living in the tropical climate
are simple when compared to the temperate zone. The
esgential requirement of shelter is protection from the
Tain except at the higher altitudes where the nights are
Cool, Similarly, clothing is unimportant from the stand-
Point of protection from the weather. There is little
Decesgity for production or storage of food or feed crops
Where planting, c ultivation, and harvesting may be con=-
Current operations throughout the year as is the case in
Many greas; on the other hand, the humid climate and high
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temperatures make the storage of foods and feeds very
difficult except for short perlods of time. Frults and

vegetables, elther cultivated or wild, can be avallable
throughout the year and may be supplemented by fish from

the streams, lakes, and sea and by the game from the forests,

with the result that people who are satisfied with a minimum

1l evel of subsistence only have to produce a minimum of
f1eld crops in order to sustain life. In the absence of

consumer commodities, the result of a lack of industrial
dewvelopment and a lack of communications, there has been

13 ttle incentive for the farmers to strive for greater pro-

dAuction.
It is impossible to say whether the lack of develop-

ment of more extensive agriculture or intensive azriculture

Axrx the Outer Provinces may be attributed to the above
L actors or whether they should be attributed to the inability

O X the farmer to cultivate larger areas because of the rapid

©ncroachment of troplcal vegetation on fields that have been
cleared for cultivation. On Java the intensive agriculture

that exists in undoubtedly the result of the increase in

POpulation; in 1860 the population of Java and Madura was

Placed at only five millio
T1fty million people. It seems that the most plausible

nl, while the current estimates are

Teason ror g farm family to cultivate no more than two to

three acres in the Outer Provinces is that in areas of ample

Tee———
l. Vlekke, ODe cito, Pe 3200
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rainfall no more than this amount can be kept clear by
the farmer and his family with their primitive tools, and
in areas having a severe dry monsoon no more than this
amount can be adequately prepared for planting to permit
crop growth under favorable conditions,.

As previously stated, farmers enjoyed rights of land
tenure rather than the Western concept of ownership in fee
simple. Raffles! formal statement in 1813 was, in fact,
only a measure that legalized an existing system and was
not modified further until the Agrarian Law of 1870 was
issued prohibiting anyone except Indonesians from owning
landl. In view of the general concept that the Govermment
owned all lands, the above regulation appears unnecessary,
but when one realizes that the rights of occupation and
use in many areas amounted to ownershib by consent of the
local government, that such ownership was of sufficient
8trength that the right of tenure could be passed on by
inheritance, and that it could be mortgaged or sold, then
the need of the regulation is apparent. The preceding
8tatement is true in some areas, but in others upon the
death of a farmer his land is returned to the control of
the village for redistribution among the inhabitants of the
Village on the basis of need and ahility to cultivates
Because of the subsistence level of farming, the farmers

have always lived on the margin of emergency need for money

1. Ibidé, Pe 287.



181

or food, and because most of the retall trade, small
industry, and money-lending has been and still 1s in the
hands of the Chinese element of the population, without
the law the Chinese would have become large landlords,

Because of the lack of collateral other than the land,
the Indonesian farmer has been a poor credit risk, a con-
dition which has enabled the money-lenders to charge such
exhorbitant rates of interest as four to five hundred per=-
cent, However, because of the Indonesian sense of honor
towards the repayment of debts once he became lndebted,
the farmer could never repay even a small debt and would
not risk dishonor by refusing to pay the interest. This
condition led to a circumvention of the law through the
granting of a long-term lease to the money-lender in return
for the cancellation of the debt, a device which actually
®nabled a farmer to beaome a tenant on his own land. Such
leases were subject to review and cancellation by the
Government unless certain minimum conditions were met, but
8gain the sense of honor would often prevent the farmer
from reporting the actual conditions of the lease to the
Government., |

In the highlands of West Central Sumatra where the
Minangkabau tribes live, there exists a matriarchal system
of property ownership and inheritance. Control of property
passes from the mother to the oldest daughter who must dis-

tribute the income among the other daughters as long as
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they live in the family house. when a daughter marries,

the husband comes to live with her family and to assist

in working the family land. Upon the occasion of a marriage
snother room is constructed for the new family; as long

as the daughter lives on the property, she shares in the
income; the property 1tself is not divided. If the

daughter and her husband move away, then she forfeits all
property rights, and the income 1s distributed among the
daughters who remain,

In Sumatra the right of occupatlion after land has been
cleared 1s generally recognized, and since the first World
War a class of land owners with large holdings compared
With other Indonesian land owners has developed. The ladang
type of culture has typically been followed wedt of Palem-
bang and north to Djambi, With the increased importance
Of rubber after the first World war the farmers began
Planting rubber trees in their ladang fields with the
8econd or third crop of rice. The fields were then per-
mitted to return to brush and secondary forest vegetation,
but the rubber trees could survive and grow at a slow rate,
After a period of ten to twenty years the trees were large
®nough to tap, and the planters began either to collect
the latex individually or to permit less enterprising
individuals to make the collection on shares, usually
without clearing the underbrush. The smount of rubber

harvested throughout Sumatra from small holdings is
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dependent upon the price of rubber with relation to the
price of rice. When the laborers or the farmers are able
to earn enough money by working rubber to buy more rice
than they can produce in their dry fields, they collect
the latex; however, when the differential between the two
changes materially, rubber 1s allowed to rest while the
people work in their ladange

In Kalimantan while travelling by boat through the
swamps, the author occasionally saw a large tree near the
streams, each with several beehives hanging from the limbs,
Some of these trees were more than four feet in diameter
at the base and were one hundred feet or more in height,
Up the side of each "bee tree"™ was a ladder made by putting
Wwooden pegs lnto the trees and fastenling rattan to the
pegs. Inquir} about these trees brought the answer that
they were owned by the first man to find them and put a
ladder up the trunk, and after ownership is once established
it is passed on from father to son., Similarly, the right
of ownership of land 1is estﬁblished in this area by clearing
land and placing it under cultivation. The chief of a
village on the Kahajan River cleared an area of 75 acres
between 1930 and 1935 near the river and constructed a
levee around it for protection against the tidal backwaters
and thus became, for this area, a large land owner. Although
the land, because of inadequate irrigation, was not well

adapted to rice culture as originally intended, its cultivation
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in cassava and other food crops 1s permitting a son to
attend college in Holland. Many others have followed

this same practice of planting rubber following ladang rice
culture with the result that at the last accurate census

of 1936-1937 there were 209,997 acres1 in small rubber
plantings. In contrast to Sumatra where there are many
large rubber estates, in South Kalimantan which is the
location of the largest rubber plantings of Kalimantan
there are only three estates and one of these was estab-
lished by the Government,

There is such a marked contrast in the ruober plantings
of the farmers and those of the estates throughout Indo-
nesia that one does not need to inquire as to whom a
particular planting belongs. The plantings of the estates
with their 120 trees per acre are either clean of under-
brush and clean cultivated, or the land is covered with a
leguminous green manure crop for the control of erosion
and soil improvement. In contrast to the orchard-like
appearance of the estates! rubber plantings those of the
farmers look like an untended woodlot with their closely
spaced 360 to 40O trees per acre, and the ground is so
completely covered with underbrush that even passage on
foot through the plantings is difficult. The difference in
cultivation and attention to the rubber plantings 1is
reflected in the difference in the ylelds as the average

le H. J. Schopuys, Personal Communication, Nov. 1951,
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estate yleld is in the 1100 to 1300 pounds per acre per
year range while that of the small-holder is usually below
650 pounds per acre. The quality of the latex from the
estates 1s also generally higher than that of the farmers
because of the absence of trash from the underbrush and the
normal use of metal collecting cups in lieu of the half-
coconut shells often used by the farmers. Differences in
the quality of rubber are also due to differences in pro-
cessing techniques and equipment that will be discussed
more in detail later.

In Kalimantan's inland territory, sparsely occupiled
by the Dyak tribes, little agriculture has developed, and
consequently the literature says little about land tenure
or ownership. The Dyak tribes are described as hunters,
fishermen, and traders with the tribe having coﬁmunal
rights to large areas and living in long-houses with
enough rooms for every family of the tribe, In addition
to the normal use of fish traps and nets as found through-
out Indonesia, the Dyak people also use derris roots to
facilitate taking large quantities of fish for drying.

The derris roots, when thrown into the water, stun the

fish and cause them to rise to the surface and float down-
stream where they are netted by men wading in the shallow
streams or walting in dug-out canoes in deeper waters,

While this method of fishing 1s against the law, the Govern-

ment is not yet able to enforce the laws
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In Sulawesi, in the Moluccas, and in the Lesser Sunda
Islands most of the lands have in recent centuries been
claimed by the sultans and radjahs; however, as the influence
of the Netherlands Indies Government in these areas
increased, the local rulers often retained only relatively
1imited lands for their own use but also recelved annual
allowances from the government. The lands were usually and
in some places still are rented by these local rulers to
the people for one-fourth to one-half of the crop. Because
of the necessity of at least a period of transition from
the ancient rule, the present Government has given the
sultans and radjahs the title of Suapradjah with some °
administrative authority. The amount of authority and
influence in the present day conditions seems to depend
entirely upon the individuals who now occupy these positions,
Some seem to have a great deal of influence and authority
while that of others 1s nominal, whereas under the pre-war
government they had almost complete autonomous authority
within thelr territories.

Throughout Indonesia there is the strong influence of
communal property rights and community effort in the prim-
itive agriculture of the farmers. In the traditional con-
cept the area surrounding a village or desa 1s the property
of the desa, and the areas for cultivation are allocated
under the adat of the particular section. In South Sumatra

one finds the Marga, or village chief, with the guthority
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to allocate lands and such allocations are recognized for
long periods of time; the same authority 1s reposed in the
village council on Java; on Flores the allocation 1s made
by the Tuan Besar who 1is a village elder but usually not
the village chief. On Ball the communal system has perhaps
attained its highest development with the control in the
hands of the village council which reallocates land annually
according to the needs of the individual and the community.
Because of the steep, rugged mountainous terrain of
Bali it has been impractical for the farmers to construct
the necessary irrigation canals individually. The tra-
ditional communal life of the Balinese resulted in the
formation of many subak or agricultural cooperatives that
function as water control boards supervising the construc-
tion and maintenance of irrigation works and the equitable
distribution of avellable water. Covarrublasl describes
these objectives of each subak: to insure that each farmer
will receive enough water for his crops, to police the dams
and channels effectively so that strangers may not divert
water, to settle disputes, and to attend to the communal
rice festivals. The subak had become the village authority
for all matters pertaining to agriculture even before the
Netherlands Indies Government subdued the Balinese eafly

in the Twentleth Century, and it 1is through the subak that

l. Covarrubias, op. cit., pp. 70=87,
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the various services of the new government are working today
for the further improvement of Balinese agriculture.

The subak operates under the direction of a group of
elected headmen who conduct meetings, see that declsions
and rules are carried out, impose fines and penalties, act
as treasurers of the organization, and keep written records
of the membership and proceedingse. The officers of the
subak recelive no pay but may receive extra allowances of
water for their fields, Every man who owns rice flelds
must become a member of the subak and, while he may pay
others to actually perform his portion of the labor of
construction or repairs of irrigation systems, he must be
present when important repairs are made. At the shrine of
Sgricultural dieties in the rice flelds the subak meets
once a month or more often if necessary, and decisions are
reached by a majority vote of the members who are subject
to fines for absences which cannot be justified. The
control of the subak over the agriculture of its area even
extends into the land tenure conditions because if the
cooperative decides that a man holds more land than 1is
beneficlal to the community, then he must share the yields
of the land with non-landowners who are assigned by the
3ubak to assist in its cultivation. The Balinese from
adat and religion observe many ceremonies and festivals,
These customs are also present in the subak where refresh-

ments are served after each meeting, or if the subak is
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very prosperous, the meeting is followed by a banquet,
Because rice is the important food crop of Indonesia,
it is only natural that irrlgation has been developed to a
very high degree, and throughout the Archipelago the density
of the population and the visible prosperity of people 1is
in direct proportion to the avallablility of water and the
development of irrigation. Although irrigation systems
are primarily developed for the benefit of rice crops,
supplemental crops such as beans,’ corn, sweet potatoes,
and peanuts are often grown with the benefit of some irri-
gation, especially in those areas where the streams do not
provide adequate suppllies of water for rice during the dry
monsoon. Gravity 1irrigation by diversion from the streams
1s almost the universal rule with irrigation by pumping
found only in a few locations, and most of these are on
the lands of the sugar estates in Central and East Java,
Previously East Java, the Lesser Sunda Islands, and
South Sulawesi have been referred to as the area of Indo-
nesia in which corn attains its most important position as
a food and forage crop. The importance of corn in these
1slands as a food crop does not indicate that the people,
because of any differences from those of Western Indonesia
in their dietary habits, find corn more delectable than
rice; instead, 1t is a reflection of the four months! rainy
season and the following eight months' dry monsoon that in

some areas leaves almost a desert condition in its wake
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and prevents large=-scale rice productions In these areas
of an extended dry season the houses of the people are
the poorest, the gardens of the kampongs the most sparse,
the fields the least developed, and the people themselves
the poorest in appearance of all of Indonesia seen by the
author. It is not attributable to any ethnological or
other difference except the fact that there is insufficient
water to support any well developed culture of people or
agriculture until modern sclence can tap undeveloped
groundwater supplies or adapt dry farmlng techniques to
improve conditions.

The agriculture of the islands of Sumbawa, Flores,
and Sumba 1s the most primitive that the author has seen.
The culture of crops with the broad hoe 1s generally con-
sidered to date back at least five hundred years, but
preparation of land prior to planting with sharpened sticks
is common on these three islands, especially on Flores and
Sumba. It 1s questionable as to what age in history stick
preparation of land should be placed, The usual method of
land preparation 1s that towards the end of the dry season
the alang=-alang grass is burned off and the land is turned
by using sharpened sticks as dibbles (Fig. 28). As the men
and women work together, three or more people line up and
punch the sharpened poles into the soil at fifteen to
eighteen inch intervals, and when the dibbles have pene-

trated to a depth of about twelve inches, the soil is prized






Figure 28, Land preparation with dibble sticks
on Flores

Figure 29, Poor condition of the soil after
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over in lumps generally six by twelve by thirty inches in
size and is left in the resultant rough condition (Fig. 29),
until the rainy season begins when rice or corn or both
are planted. The rain tends to dissolve the lumps of very
heavy soil, and in areas where the rainy season 1is usually
of sufficient duration for a rice crop to mature, rice seed
is planted; if the usual length of rainy season 1s too
short for rice to mature, then corn is planted, but it is
not uncommon to see rice growing between the clods and
corn on top of them. The planting is accomplished by the
8imple but labor requiring technique of punching with sticks
small holes in the so0il where the seed are placed and then
covering the seed by hand, The work of punching the holes
13 usually the work of the men, while placing the seed
and covering them 1s the work of the women and children,
There are several basic factors contributing to the
lack of development of agriculture in these southeastern
islands. As described previously in the discussion of the
soils and climate of the Archipelago, few soils of high
fertility have developed because of the nature of the parent
materlial, the topography of the land, and the unfavorable
climates The seml-nomadic tribes have been dependent upon
their livestock plus the fruits, vegetables, and game of
the forest for their livelihood. Even today as one rides
along the roads, it is common to see the men carrying their

bows and arrows or spears with which to kill deer, wild boar,
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or other game. During the ralny season many of the streams
which rise in the mountains disappear becfore reaching the
coast, and only a few small streams have a year round flow,.
The people are still animistic in their religion; only in
relatively recent years has it been safe for outsiders,
whether Western or Eastern peoples, to enter and attempt
to introduce any change., Land preparation with sticks
was observed on Flores and Sumba in 1952 when there were
large numbers of cattle, horses, and water buffalo grazing
on nearby grasslands, and while a few cattle or buffalo
are used for plowing, the majority of people do not know
how to use animal power in their work. Furthermore, 1t
was stated that the people do not want to own livestock
for thelr draft power or their monetary value if sold
but only for the social standing they acquire through the
ownership. Those who own numbers of livestock are con-
sidered the leading citizens and in payment for the communal
effort of the village in preparing land, in planting or
harvesting a crop, or in the observance of marriages,
funerals, and other festive occasions give feasts for the
surrounding countryside for which many cattle or buffalo
are slaughtered, but much of the meat is wasted because
of inability to store it for future use,

In the eastern 1slandg, as in other parts of Indonesia,
horses are used for riding, for pack animals, or for pulling

small carts; never are they used for plowing or for the
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cultivation of crops. Because of the lack of roads horses
are ridden or used as pack animals much more commonly than
in the more developed islands. On each of the islands of
Sumba, Flores, and Sumbawa there is a main road running
generally east and west, from end to end, but there are

no roads worthy of the name from north to south, and areas
a short distgnce away from the axial roads are inaccessible
except by foot or on horseback. The problems of trans-
portation coupled with the numerous languages of the
islands which are often mutually unintelligible have
served as a major hindrance in the development of the
i1slands as have the tribal wars which continue even today
in the more remote areas,

Under the conditions on the eastern islands corn has
become the staple crop and is usually planted at the
beginning of the wet season. The varieties used are the
dwarf varieties that mature in ninety to one hundred days
with a yleld usually estimated at nine to twelve bushels
per acre. From Ball and Lombok there is a small surplus
of rice and corn in addition to some copra, coffee, cattle,
swine, and all-spice produced for export to other islands
and abroad. From Sumbawa and Sumba only livestock is
exported in measurable quantities, and from Flores there
is some copra production in the vicinity of Ende on the
south coast and near Maumere on the north coast. From both

of these last named towns ships of the Koninkli jke
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Paketvaart Maatschappl] call at three to four weeks!
intervals and about 1000 tons of copra are exported to
Surabaja and Macassar monthlye. Livestock 1is exported
from Sumba as permitted by shipping space; late in 1952
the allocation of shipping space was 800 animal units per
month with the small horse as the basic unit. A carabao
was consldered as 1.7 animal units, while a cow (Brahma
type) was considered as l.4 animal units,

On Flores the Catholic missionaries of the Order of
the Divine WOrdl are attempting to introduce agricultural
improvements as demonstrations for the people while at
the same time producing the food and feed crops required
for the Mission establishments., There are an estimated
150 missionaries on Flores who mailntain churches, elementary
schools, trade schools for woodwork, metal work, and
printing, and their religious seminaries, At the school
and seminary at Todabelu a dalry herd of Friesian type
cattle provides a portion of the milk and cheese needed
at this and other establishments, and there is also a herd
of swine of the Hampshire and Chester White breeds. The
sires of these herds are used for breeding with the native
livestock of the people and should result in improvement,
in a 1im;ted area, within a few years. At Ruteng, Todabelu, -
Maumere, and Hokeng the Mission has developed fields for

the production of food crops such as corn, cassava, sweet

l., Father J. C. Van Doormaal, Personal Communication,
Nov, 22, 1952,
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potatoes, and beans and on the high lands of Todabelu 1is
producing a small quantity of wheat, For the purposes
of demonstration and for supplementing the income of the
Mission, there are 50 acres of coffee arabica at Todabelu
and 285 acres of coffee robusta at Hokenge In addition to
these pre-war planting, since the war the Mlsslion has taken
over the concession of a former estate at Nangahale and
now has approximately 500 acres in coconuts for coprae

In the area of Todabelu the Mission, in addition to
farming its own land, is renting additional land from the
people by one of two methods. The Mission uses the land
of the people and after a period of ten years i1s to return
the land in adequately shaded, bearing coffee. By this
method the Mission has the clear use of the land for three
to four years, at which time lamtoro and dadap must be
planted, but crops may be planted between these tree plant-
ings until the end of the sixth year, at which time the
coffee 1s planteds The second method by which the Mission
rents land is by the preparation of the land with a tractor
and disc harrow; for payment the Mission plants and culti-
vates one-half of the prepared area for its own use., 1In
addition to using tractors for their own use and in payment
for the preparation of rented lands, the Mission is doing
some custom work for the people at the rate of $5.00 per
acre at Todabelu and $3.35 per acre in the vicinity of
Hokeng and Nangahale where the soils are lighter, It is
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also worthy of note that the Radjeh of Maumere has purchased
a small tractor of German manufacture (30 brake HP) and is
preparing land in the vicinity for $3.35 per acre where

one plowing and one harrowing seem adequate on the 1light
soils,

Related to the inability of the people to cultivate
more land on Flores, Sumba, Sumbawa, and Timor 1s the
necessity of constructing fences around the cultivated
fields of prevent damage by both domestic and wild animals.
Formerly most of the fences were constructed from bamboo
or the saplings from the burned over ladang, but at the
encouragement of the agricultural advisors and missionaries
most of the fences are now from lemtoro and dadap planted
as close together as possible to establish permanent
living fences strong enough to keep out the wild boar and
wild carabao, as well as the domesticated stock. It was
estimated by Father Van Doormal and others that there were
30,000 banteng or wild carabao on Flores alone in 1952,

In some of the very rocky areas such as are seen in the
vicinity of Melilo in East Sumoa, the flelds are partially
cleared of the cavernous limestone which is used for fence
construction., In a few areas fences of sod and stone are
used,

Previously reference has been made to the sago economy
of the Moluccas. The climate of the Moluccas (Stations 29-
34; Table ITII) results in tropical rain forest almost
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throughout the islands, and as the income from specles
grown in the forest has usually provided income for the
purchase of food and other essentials from other islands,
there has been little inclination to improve agriculture.
There also seems to be a general disinclination towards
the difficult fleld work of farming with primitive tools
according to comments of several Ambonese acqualntances
of the author. Perhaps this lack of desire for farming
was accentuated by the high regard of the Dutch for the
Ambonese people as mercenary troops and the position of
rank and respect that many of them attained in the Nether-
lands Indies Army. Because of the remoteness of the Moluccas
from the rest of Indonesia and its importance as a naval
base, the Moslem influence was never strong; most of the
people are Christians or Animists with most of the Ambonese
éspecially professing the Christian faith. One Ambonese
described his people as excellent soldiers, excellent
preachers, and excellent teachers but very poor farmers,
Under the existing conditions the people of the
Moluccas have always relied upon the sago palm and fish
88 the principal food items in their diet. In addition to
i1ts value as a source of food the heavy stems of the sago
palm fronds furnish a very satisfactory building material
commonly used for the walls of native homes, and the coarse
fiber which grows between the fronds and the trunk is the
traditional material used in the thatched roofs of the area.
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Because of its exemplification of the area adat, the economy
of 1ts use, and its availability, the sago palm material
was used in the construction of the office of the Governor
of the Moluccas and his administrative assistants in Ambon
as shown in Figures 30 and 31,

The only other area of Indonesia where the sago palm
has ever been of appreciable importance has been on the
small islands lying off the coast of VWest Central Sumatra.
On these islands the sago palm has also been the most
Important source of food except for fish and has also
furnished the principal material of construction.

If one attempts to summarize the development of Indo-
neslan agriculture to 1ts present stage, he can only say
that it remains a study in contrasts. Some areas have
progressed along with agricultural science so that pro-
duction and processing methods are among the most modernm
in the world, except for the substitution of animal and
man power for machinery because of the relatively high cost
of machinery in the Archipelago, while other areas have
made virtually no advancement in the past five hundred
years. All stages of develonment are found between these
extremes; it 1s only from the favorable conditions of climate
and solls that the population has been able to produce
enough food to prevent visible famine. The possibility of
improvement of Indonesia's present agriculture, with few

exceptions, offers almost unlimited opportunities for
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Figure 30. Sago palm frond ribs used as vertical
siding in wall construction in Pro-
vincial Administrative Office Building
in Ambon

Figure 31, Indigenous type of home constructed
of sago material on Amboina
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Increases in production so that many years will be required
before the potential productivity of the country 1s

approached,



CHAPTER IX
PRINCIPAL FOOD CROPS
A. General Agronomic Factors

In the economy of the Indonesian farmer, in the economy
of the nation, and in the diet and traditions of the people,
the crop of greatest importance is rice. It 1s almost
impossible for a person from the United States to realize
that a subsistence food crop can have such importance. The
primary goal of the Indonesian farmer is the production of
enough rice for himself and family in contrast to the con-
cept of the farmer in the United States who usually.con-
siders food production incidental to the production of
commodities for market., It 1s also very difficult for one
from the United States to become accustomed to any ome food
being of such importance in the dlet of even a few people,
much less the major constituent in the diet of the entire
Population which equals approximately half that of the
United States,

The annmual per capita consumption of rice in Indonesia
is slightly less than two hundred pounds compared to only
81x pounds per capita in the United States., In the typical
Indonesian diet bread and potatoes are almost completely
8bgent but rice 1s eaten at every meal. Rice is prepared
in many ways; however, bolled or steamed rice 1s normally

8orved gt noon and in the evening and fried rice - boiled
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rice fried in coconut oll with soya sauce and other season-
ings - is most common at the morning meal. Perhaps the
Indonesian attitude towards rice 13 best described in the
expression belum makan nasi, belum makan , which translated
literally means "if I have not yet eaten rice, I have not
yot eaten™, The above remarks should not be interpreted

to mean that the Indonesian people eat nothing except rice,
although this is almost true with the poorest people; with
rice a variety of meats, fish, and vegetables is served,
2ll of which are very hot from the use of red pepper.

The annual requirement of rice in Indonesia is esti-
mated at 7.7 million short tons, of which approximately 10
percent was imported in 1952, As a percentage factor this
does not seem great, but when one considers that this 10
percent represents an expenditure of approximately 140
million dollars or equivalent in foreign exchange, its
importance to the national economy is sapparent,

Because statistics of the above magnitudes are difficult
to visualize, perhaps it is advisable to give the require=-
ments of a family and to compare the requirements of a
family with the productive capacity of a farm family. A
young official of the Ministry of Agriculture stated that
he usually purchased 115 to 135 pounds of rice per month,
the exact smount varying with the number of guests eating
with him during the month. In this household there are the
officlal, his wife, three small children, the mother-in-law,
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and two servants., This household, which 1s about average
in size, requires approximately two-thirds of a ton of rice
per year -- the production of 1.75 acres of irrigated rice
or 3.5 acres of upland rice., When the area required to
produce the food for a family is compared with the area
cultivated by a farm family, it i1s obvious then that the
average farm family is barely able to produce enough rice
for its own needs, On Java and Madura the average farming
unit is 1,75 acres, while in the Outer Provinces the
farming unit varies from 2.5 to 5.0 acres, On Java and
Madura there are less than 1,25 acres of irrigated land
per farming unit and in the Outer Provinces much less,

The exisﬁing conditions were very aptly described by
another official of the Ministry of Agriculture when he
stated that the average farming unit was too small to pro-
vide an adequate standard of living 5ut too large to permit
starvation. If weather conditions are favorable, if flood
damace 1s not serious, and if rodents, insects, or diseases
are average, the farmer is able to produce enough food for
himself and family. If any of these factors arrectfng pro-
duction are unfavorable, there 1s an inadequate food supply
which increases the farmers' susceptibility to borrow
money oxr rice from the nonej lenders whose usurious rates
of interest make repayment almost impossible. The import-

ance of traditional feasts in honor of religious occasions
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or events of special importance in the family life have
often prevented farmers from accumulating any surplus, and
it is often the case that they are the direct cause for
borrowing,

Under the above circumstances the economic condition
of the farm family 1s directly related to the production
of rice wherever the combination of climate, topography,
and soils permits its culture. In the less desirable areas,
from the Indonesian viewpoint, where rice production is
not practical in the dry-monsoon because of the lack of
irrigation water and in the areas where rice production 1is
very limited even in the wet monsoon, secondary food crops
such as cassava, corn, peanuts, soybeans, and pigeon peas
gain importance. The Indonesians leave little doubt when
discussing food crops that these crops are of secondary
importance and will receive attention only when rice
culture is impractical.

In a few small areas adjacent to the large cities or
harbors, vegetable and fruit production is of major im-
portance, Except in these areas where good markets exist,
fruit production is primarily for home consumption and
along with vegetable production receives little attention,
-The vegetables usually eaten by the farm people come from
the leaves, shoots, and tubers of the native flora more often
than from cultivated gardens; however, many of the vegetables
commonly known in the United States are found in the markets
of all the cities,
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Frult production is habitual around the home of almost
every Indonesian farmer, and from the fruit trees shading
the farm yard there 1s an almost constant supply of bananas,
papaya, coconuts, and the breadfuits. In addition to these
there are areas where pineapple, citrus fruits, mangosteen,
rembutan, and salak are cultivated for home use and also
provide a surplus for the market, In a few areas adjacent
to the large clties fruit 1s produced primarily for market,
but in the overall agricultural economy these areas are
far behind the rice producing areas in importance. The
extent of areas cultivated in the principle food crops and

the total yields are given in Table IV,
Be Rice

Most of the rice of Indonesia is grown during the wet
or west monsoon when the requirement for irrigation water
is at a minimum, In those areas where there is adequate
water available from the streams for irrigation, rice is
often planted without regard for season and it is possible
to produce five crops in two years. Because there are few
areas where the water supply is adequate for all the culti-
vated land to be 1lrrigated, other crops are planted on some
of the sawah, especlally during the dry monsoon. It has
been stated by Van De Goor1 that, because of the heavy

le Go Ae We Van De Goor, Rice Cultivation in Indo-
nesia, Gen. Agr. Exp. Sta., Bogor, Indonesia, Mimeographed,

é pp. :
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rainfall of the wet monsoon, most of the plant nutrients
have been leached from the topsoil and lie below the roots
of most annual plants. To this condition he attributed the
development of the system of under water preparation gf

the soil that is common throughout the monsoon areas of

the Far East. This method of preparation puddles the
topsoil and tends to minimize further leaching and has
proven to be the most satisfactory method of land prepar-
ation for rice. In order to maintain the puddled condition
of the soil throughout the growing season, the farmer must
have large quantities of water either from rainfall or
from irrigation.

Irrigated rice fields are classified by their source
of water which may be from the technical irrigation systems,
from the primitive irrigation systems, from rainfall only,
or from rainfall and residual flood waters as in the lebak
culture. In the areas of the technical irrigation systems,
the concrete diversion dams, weirs, sluices, and other
control structures as well designed in accordance with
hydrologic data available, and very detailed irrigation
schedules are followed, For example, the total area of an
irrigation system often 1s divided into three or four parts.
At the beginning of the wet monsoon the first subdivision
will receive enough water to permmit preparation and planting
of its nursery beds and to start preparation of its fields

before other subdivisions. As the rainfall increases, some
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water is supplied to the second subdivision for its nursery
beds and flelds; after transplanting is completed in the
first subdivision, its allocation of water 1s reduced so
that the allocation to other areas may be increased to
permit the establishment of nursery beds and the prepar-
ation of the soil for transplanting. On some solls the
requirement of water for the preparation amounts to as
much as 30 percent of the total required.

Rice fields are classified as sawah 1f they are irri-
gated from either brimitive or technical irrigation systems,
rain sawah (sawah tadahan) if dependent upon rainfall, or
dry fields (ladang or tegalan) if unterraced and unirrigated.
The irrigated fields are terraced with bench type terraces
with the horizontal and the vertical spacings dependent
upon the slope of the land. The terrace ridges are usually
no more than a foot in width and are of sufficient height
to retain water above them to a depth of perhaps six inches,
seldom more and often less. The area between terraces has,
through trial and error of many years of cultivation, been
leveled by the use of broad hoes and hand labor. In some
of the mountainous areas the vertical wall of the terrace
bank is as high as, or higher than the width of the level
area above., This condition is especlally true on Java and
Bali where the density of population has made it neceasary
to cultivate every possible square foot of land; indeed,

some of the terraces have little more than one square yard
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of land above them for cultivation but these are cared
for just as meticulously as the larger areas (Figure 32).

The upland or dry rice fields are not terraced, nor
has any attempt usually been made to contour planting for
moisture conservation or erosion control. Until recently
all terracing has been done only for water control, and
any erosion control that resulted has been incidental. 1In
generel, all terracing has been accomplished, as stated
above, by trial and error with water indicating errors of
Judgement. Surveys are uncommon and there are no recommen-
dations available for the spacing of terraces, The farmer
constructs the benches by digging the soil away from the
upper side of the horizontal area and moving it to the lower
side with his broad hoe; after the area is flooded, further
digging and earthmoving by hand make the necessary changes
as shown by the water level,

The irrigated fields are usually prepared for trans-
planting while saturated or more often while under water,
In fields where irrigation is possible, the fields are
flooded before plowing; on the rain dependent fields the
preparation is delayed until after the wet monsoon has
begun., The fields are alternately plowed and harrowed 1if
the farmer owns livestock, or they are dug thoroughly two
or three times with the broad hoe if the farmer must prepare
his fields without animal power. The plow used is normally

made loocally from wood, although iron points are common in



Figure 32, Cattle and wooden harrow used for under-
water preparation of small terrace area
for rice

Figure 33, Dry land preparation with oxen and
tapered cylinder wooden plow bottom
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many areas, The plow bottom may be only a tapered wooden
cylinder (Figure 33), usually about four inches in diameter
and two feet long with the taper from about the midpoint,
or it may have almost the same shape as the conventional
steel bottom moldboard plow (Figure 34) so common on
American farms., A few steel bottom plows are made in
Indonesia, and a few have been imported annually for many
yoars but their use has never been widespread. The shape
of the bottoms is such that little turning of the soil is
accomplished; rather there is a lateral pushing action
resulting in heavy draft even when plowing at very shallow
depths., Carabao or cattle are the draft animals used in
the fields; the many small horses sare used only as pack
animals or to pull carts on the roads,

In a few areas, particularly on the islands of Sumba
and Sumbawa, land preparation is accomplished by restricting
herds of carabao or cattle to the flooded fields and
driving them around until the vegetation is trampled into
the mud and the soil is well puddled.

After having been plowed, the land is usually harrowed
under water to break up the clods and to smooth the surface
prior to transplanting. The harrow commonly consists of a
single cross beam from which wooden pegs extend downward
8ix to eight inches (Figure 32), but a few steel harrows of
the same general type are used. The beam extends to the

rear about two feet and 1s used alternately as a lever,






Figure 34. Dry land preparation with steel
pointed plow bottom

Figure 35, Blacksmiths making a tajak in Negara,
Kalimantan shop

213
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with which the operator lifts the harrow to pass over the
mud that plles up in front of the beam or on which he
applies his weight to obtaln greater penetraé&on. If the
farmer must prepare his land with a hoe, after he has dug
his way through the field, he goes over 1t agalin either
with the hoe or with a heavy stick and breaks up the clods.

In answer to the author!s questions, farmers and
agricultural workers throughout Indonesia indlicate that
land is usually plowed and harrowed three times before the
_preparation 1s considered adequate. The same is true for
dry land when livestock 1s used. More often, however,
the farmer cultivating the non=-irrigated soils does not
own livestock and must prepare the land with the hoe. When
land 1s prepared with the hoe, the digging is usually
preceded by fire to eliminate as much of the vegetation as
possible; the land is then dug up and the clods are broken
either with the hoe or a stick, In the areas where the
shifting or ladang culture is common there 6ften 1is no
preparation of the soil after burning but on Sumba, Flores,
and Sumbawa the dibble sticks are commonly used in preparing
the land for rice or corn,

In the vicinity of Bandjarmasin, Kalimantan she Band-
Jarese people who do not own cattle or carabzo use the
$ajak (Figure 35) in the preparation of their ladggg‘fields.
The tajak is a scythe shaped implement with a handle about
3.5 feet long; it is peculiar in that its cutting edge is
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on the convex side of its curving blade. In order to pre-
pare their grassy, organic soils, they do not turn the soil
but simply loosen the surface by cutting the grass with the
tajek. The grass is cut one to two inches below the surface
of the soll and 1s removed for compost; the soil receives

no further preparation prior to being planted in dry rice,
corn, or other cropse.

Swamp rice culture is also found in the Bandjarese
territory. In parts of this area large tracts of land are
flooded annually throughout the west monsoon. In these
areas the variety of rice used is one that will withstand
numerocus transplantings and requires about eight months
to mature., After being started in nurseries, the rice 1is
transplanted in areas of shallow water and 1s subsequently
transplanted several times as the flood waters recede in
the east monsoon. The number of transplantings for this
variety of rice is regulated by the recession rate of the
flood waters; usually it is moved three to four times before
reaching maturity, and although the labor requirement is
great, this culture is common and is indicative of the
Indonesian farmers! desire to produce rice wherever possible,

The labor required for land preparation varies from
about forty man-hours and eighty animal-hours per acre for
the preparation of flooded fields to about four hundred man-
hours per acre for the hoe preparation where alang-alang
(Imperata cylindrica) must be destroyed. No estimates are
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available for the labor required for the stick culture,

Por irrigated rice, seed sre planted in nursery beds
and generally are transplanted to the fields at the age of
six to seven weeks., In the areas of the lebak culture of
South Sumatra the nursery beds may be a mixture of soil
and stable compost six to eight inches in depth on a
floating bamboo raft; or they may be on a high terrace
bank along the river. All nursery beds are located so
that they may receive adequate water, and many in South
Kalimantan are on the banks of the canals and rivers where
they can be watered dally. Under the ladang culture the
seed are usually planted directly in the fileld in small
holes opened with a stick used as a punch, The seed are
carefully placed in the holes and covered by hand. Where
the ladang follows forest growth, there often is no prepar-
ation of the seed bed. In this type of ladang (Figure 36)
and in the stick culture of Sumba and Flores corn is often
interplanted with rice. Behind the forest the interplanting
of rice and corn follows no definite pattern, but where
land is prepared with sticks, corn is planted on top of the
huge clods while rice is planted in the low places between
the clods,

Balinese rice culture differs from other Indonesian
rice culture; it 1s much more closely associated with the
Hindu religion. Before work is begun in the rice fields,

& small amount of water is brought from the holy sources



Figure 36, Mixed planting of rice and corn in
ladang on Kalimantan

Figure 37. Community rice harvest on Bali

27
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of the mountains, and after a feast at the subak shrine

the holy water is sprinkled over the flelds and into the
common irrigation supply canal so that all of the lands

and waters will be blessed. Afterwards nursery plots are
prepared and planted with due observance for the proper
day selected from a religious calendar, and during the six
weeks before the plants are ready for transplanting, the
fields are plowed and harrowed with livestock and wooden
implements. At the time of transplanting the owner must
plant the first nine plants according to a fixed pattern
in the upper left hand corner of the field as he faces the
highest mountains in the area =-- the residence of the gods,
The remaining plants are set in the fields at a spaocing of
& hand span, sometimes by the farmer's family and at other
times through communal effort; if the planting 1s done by
communal effort, the owner usually pays for the labor by
giving a feast for all of those assisting. The feast is
accompanied by offerings and is supposed to further insure
good ylelds. Offerings are also made soon after transplanting
to prevent dsmage from insects, diseaséa, and mice; after
seven weeks, more offerings are prepared for the feast day
of the crop. Again at the time the crop is maturing or,
according to the Balinese, 1is pregnantl, offerings are made
and still more elaborate offerings are prepared at the time

of and after the harvest,

les Covarrubias, Ope. clt., Pe TTe
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In contrast to lack of cultivation of rice and other
small grains in the United States, all rice in this country
is cultivated, or it is more acocurate to say that it is
weeded from two to four times. In limited areas push type
cultivators are used, and these stir the soil to & minor
degree and submerge the weeds., Most of the weeding 1s
entirely a hand and foot procedure. Usually the women and
children go through the field pulling the largest, most
harmful weeds and pile them on the terrace banks, but the
small weeds are buried in the mud by the simple expedient
of mashing them down with the feete As the rice begins to
flower, scarecrows usually appear, and shortly thereafter
a small shelter on bamboo stilts 1s erected. The shelters
consist of a floor of hamboo strips protected from the sun
and rain by a thatch roof and usually are no larger than six
feet square, From the shelter a network of strings runs
over the fields to many bamboo poles, and from the strings
are dried palm fronds or any other material which will
rattle when moved. From the time the grain reaches the
dough stage, someone is in the shelter during daylight hours
watching for birds; when the birds appear, the strings are
pulled and the birds frightened away.

Rice harvest time in Indonesia is festival time and
also the time for what may be considered a share-the-wealth
plan. The harvest is generally a community affair (Figure 37)
with the people of the village assisting in the harvest and
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receiving a share, varying according to various local
customs from one-fifth to one-eighth, of what they harvest
in payment for their work. Because of the irregular times
at whioch the crops are planted in many areas, this 1s a
means of lengthening the harvest period as part of their
ocrop is harvested every few days over a long period of time
as a result of trading labor. Because of this method of
harvesting and of paying for labor, the rice produced is
distributed through the village and minimizes the need for
large storage struatures, and the work of spreading the
grain in the sun daily until dry enough for storage 1is well
distributed among the people of the village.

The inefficient method of harvesting has another social
aspect that may cause difficulty in the introduction of
more efficient methods of harvesting. In every village
there are landless laborers who normally receive most of
their wages in rice and who probably would form that class
of people who in other countries would be dependent upon
some form of relief, After the harvest they are permitted
and are expected to become the gleaners who go over the
fields looking for the stalks of grain that are left,
accidentally or deliberately. Through this scavenging
type of harvest these people are saving food that would
otherwise be wasted, and as they obtain it through their
own efforts, there is no stigma of charity attached to it,
In the author's travels throughout most of the Archipelago
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the ani-ani knives have been the only tools used in rice
harvest (Figure 38). The sickle is sometimes used to
harvest rice straw after the grain has been cut, and it

is reported that the sickle is used for rice harvest in
North Sumatra and in North Sulawesi with considerable saving
of lasbor, but the use of the sickle is not yet widespread.

In spite of the skill of the people in the use of the
sni-ani knife the amount of labor required for the rice
harvest 1s great. After observing the rice harvest on
Ball and inquiring of the farmers the time required, the
author calculated the labor to be 400 to 600 man-hours
per acre, not including the labor to carry the padi to the
village approximately a half-mile from the field, In dis-
cussions with asgricultural officials since making the
above calculations, they considered this a reasonable
estimate of the harvest labor required.

After the rice is harvested and carried to the village,
it 1s spread in the sun to dry, daily for periods up to
three weeks. It is the work of the women to carry the
grain from the house and to spread it on the road shoulders,
on open grassy places, on the bannisters and abutments of
bridges, or in the yards in order that it may dry. It is
the work of the children to see that birds and chickens do
not eat the rice, It 1s quite common to see mats woven
from swamp grasses placed on the ground to prevent the loss

of gralns of rice but use of mats is not universal. The
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Figure 38. Ani-ani knife used for harvesting rice

Figure 39, Traditional Minangkabau, Sumatra
type rice lumbung
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rice 18 ordinarily left in the padi form and is pounded
out to meet the daily needs of the family.

when the rice is dry enough to remain in storage con-
tinuously, it is placed in grain bins or lumbungs. The
lumbung usually has a wooden frame but it may be of bamboo.
Its floor normally 1s from split pleces of the large
bamboo, while the walls are woven from thinner strips of
bamboo and the roof is of thatched materiasl. Throughout
most of Indonesia the shape of the lumbung is that of an
inverted truncated pyramid (Figure 39), but in the Batak
Highlands circular bins (Figure 40) from woven bamboo are
common, In the Batak Highlands it is also common for rice
to be threshed before storage as rough rice or padi gaba.

Mechanized rice production as it is known in the
United States is unknown in Indonesia. However, in 1950
and 1951 the Deli Corporation (N.V. Deli Maatschape) with
Indonesian headquarters at Medan, North Sumatra, undertook
mechanized rice production on a limited scale and in a
desultory manner but with results which, while not indicative
of great success, cannot be considered a total failure. The
primary interest of this corporation is in the production of
the famous Sumatra wrapper tobacco which demands a premium
on the world market, but the Corporation also has large con=-
cessions producing rubber, sisal, and palm oil, The pro-
duction and processing of agricultural products by the

Corporation requires hundreds of laborers who, under present
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Figure 4O, Cylindrical rice lumbung woven from
bamboo

Figure 4l. Corn stored on bamboo rack on Bali
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Government regulations, must be sold rice by the Corporation
at a fixed price, usually below that of rice in the free
market, The amount of rice that a laborer is entitled to
purchase from the Corporation is proportionate to the size
of his family and amounts to an invisible wage pald by the
employer and, where hundreds of employees are involved,
amounts to & considerable expense, Because of its require-
ments for rice and the fact that North Sumatra since the
war has been a rice deficient area, making the e#penses

and suppliéa dependent upon imports highly variable both
in quantity and price, the Corporation initiated a project
for completely mechanized rice production in 1950,

In 1950 the land preparation, seeding, and a part of
the cultivetion were accomplished with machinery, but the
harvest was by land because the two combines ordered for
the purpose did not arrive until November 1951. The initial
operation which was only on a few acres was sald to be
reasonably successful, but the second year's operations
were successful in areas of new plantings but were partial
to complete fallures on areas which were in rice the previous
year. Land preparation was accomplished with plows and
harrows; seeding was performed with a 7 x 17 grain drill
with alternate tubes plugged so that the drill planted nine
rows at fourteen-inch intervals, The rice was cultivated
three times with diamond points and sweeps on tractor mounted

cultivators on a portion of the area but only twice in other
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portions because of too much rainfall at the time the crop
was small enough to permit cultivation,.

In the area of the second year pianting the crop was
a failure because of competition from weeds except on 15
acres which were weeded by hand, an operation which required
sbout four man-days per acre. On the 165 acres planted in
rice for the first time the competition from weeds was not
such a serious problem. This area similarly was cultivated
three times where weather permitted, but higher yields
probably would have been obtained had the weeds in the
rows been eradicated either by hand or by machinery. In
spite of the fact that oil palm seedlings were planted in
this area and made it impossible to plant two foot strips
at twenty-five foot intervals, the estimated milled rice
yield of 1680 pounds per acre exceeded the average upland
rice yield of 1100 pounds per acre for Indonesia, This
area was fertilized at the rate of 180 pounds of double
superphosphate per acre, another factor contributing to
the high yleld probably was the better than average seed
bed preparation. In the absence of experimental design
adapted to statistical analysis, any specific conclusions
afo conjeeture only, but the cost of production of approxi-
mately nine cents per pounds, roughly the equivalent of
free market price, indicates the economic feasibility of
mechanized rice production even though the initial cost of
machinery 1s roughly twice that in the United States and
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the cost of machinery maintenance probably is in the same
proportion because of the cost of delivery and the import
duties which must be paid upon entry into Indonesia.
Limited observations in relation to this mechanized
rice production indicate that, before mechanized rice
production can progress very far, experimental work must
be conducted to obtain varieties of rice adapted to mechan-
ical culture and harvesting, and techniques of utilizing
existing machinery or new machinery must be developed for
Indonesian soil and climatic conditions. One of the
greatest problems, if not the greatest problem, in the
field operation will be the elimination of the weeds in
the rows, but this may be overcome by the use of rotary
hoes, rod weeders, blockers, or perhaps by chemicals, If
the field operations are successful, then will come the
problem of adequately drying and storing the rough rice --
the same problem encountered by the farmers of the United
States with the increased use of mechanical harvesters for
rice, corn, and other grain crops. It would appear rela-
tively easy to transplant American rice drying and storage
methods and equipment to Indonesia, but here again one would
be faced with the cost of transporting equipment half way
around the world and the absence of qualified personnel to
set 1t up and operate it on arrival., This development, as
is true with many others, must progress slowly until qualified
personnel can be trained within Indonesia to fulfill most

of the country!'s need,
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C. Corn

The culture of corn on most of the 1slands of Indonesia
has advanced little, if any, in the past five hundred years;
indeed, in some areas the only possible advancement that
could be claimed since the introduction of the crop through
various routes from the Americas is the substitution of
hoes or knoves made of iron instead of bone or stone, and
as stated in the description of rice culture, hoes and
knives are not yet used in some parts of Flores and Sumba,
Corn 1s a secondary food crop throughout the Archipelago
and is planted only when conditions are unfavorable for
rice production, and under these conditions it 1s of less
importance than cassava from the standpoint of quantity

~produced. In 1952 on Java end Madura, 5,467,500 screst

of corn were harvested, on which the yields are variously
estimated from seven to eleven bushels per acre according
to the report of Melhus and Jnckson?, but with a reported
total yleld of 1,985,500 short tonsl. The estimated area
and yields for 1953 are 7,500,000 acres and 2,200,000 short
tons.

Except in East Java and Madura, corn is usually planted
during the dry monsoon where irrigation facilities are

insufficlent to permit rice production, but in these areas

1. Soetijo, op. cit., p. 343,

2. Irving W. Melhus and Robert I, Jackson, Corn Pro-
duction in Indonesia, Gen. Agr. Exp. Sta., Bogor, Indonesia,
Mimeographed, p. 7.
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it is often planted during the wet monsoon because there

is insufficient rainfall for rice even at this time,
Because of the severity and length of the dry monsoon in
the Lesser Sunda Islands and South Sulawesi, corn is of
more importance than elsewhere; however, specific infor-
mation as to areas planted are not available in published
statistics. In all of the Outer Provinces, however, the
ratio of rice to corn 1s approximately 2.0 to 1,0 as com=
pared with a ratio of 2.5 to 1.0 for Java and Madura. On
irrigated fields corn often follows rice during the dry
monsoon, and there still remains enough time for a cover
erop of weeds or a planted green manure crop to grow before
time to prepare the land for rice again because the var-
leties of corn planted are the dwarf type which mature in
80 to 120 days with the varieties which mature in less than
100 days more cormon. The average ear of corn is about

14 inches in diemeter and L4 to 6 inches in length; the
dwarf varieties have smaller ears than most of the sweet
corn grown in the United States.

In the vicinity of Asembagus in East Java, where corn
is planted in the wet monsoon on unirrigated fields, the
practice is to plant the corn as soon as there is enough
molsture to permit germination and as soon as the crop is
mature to replant. It i1s stated that in this area the first
crop averages seven to nine bushels per acre and the second

orop less than six bushels per acre if the dry monsoon does
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not begin too soon, in which case the crop is a totael failure.
Land preparation for corn is at best inadequate in
that the soil is plowed to a depth of no more than three
inches when the farmer has livestock. More commonly the
surface of the soil i1s disturbed with a hoe just enough to
kill the weeds and the seed is planted. Fertilizers are
seldom used, and turning under of leguminous cover crops
occurs only in rare instances, In most of the corn observed
one gets the impression that the farmer planted more seed
than necessary in order to insure a good stand and did not
bother to remove the excess plants when most of the seed
had germinated. Commonly the cultivation of corn 1is
restricted to its being hoed once or twice to eliminate
the weeds, or the weeds may simply be removed by hand pulling.
In various parts of the country the corn harvest
varies from the time the grain reaches the milk stage until
it is well dried. In the milk stage it is used as a fresh
vegetable hut normally is mixed with other vegetables at
the time of cooking; fried corn and corn on the cob are
not Indonesian foods. When dry it may be pounded into a
coarse corn meal but 1s more commonly mixed with rice or
other foods in lieu of being considered as a food in its
own right, In some areas the husk 1s valued as a wrapper
for tobacco, as a substitute for cigarette papers, and in
other areas the ear shoots are harvested before the grain

develops and are used as a vegetable. A gruel or porridge



231

of corn meal and grated coconut is common in some areas,
while in others rice and corn meal are common; the percentage
of each is dependent upon the relative prices,

Corn harvesting is completely a hand operation, and
even if there were not such an abundance of labor available,
the low yields would prohibit the use of machinery for
economic reasons, After the corn is harvested, the leaves
and sometimes the stalks are used for livestock, but the
use of corn as a grailn feed is entirely accidental and
unintentional. When the mature grain is harvested, there
are two general storage practices, The first, which is
especially common in Sulawesi and the Lesser Sunda Islands,
1s to tie the ears together at the butt either with strips
of the husk or with thin slivers of bamboo and to hang the
ears on & bamboo rack (Figure 4l) or to tie the string of
ears around a tree (Figure L42); the second method is to
smoke the ears either with or without prior boiling in
water with sugar so as to have a dried corn which still
is protected by the husk,

The open storage of corn on racks leaves much to be
desired. Inspection of racks on Sulawesi, Bali, Sumba,
and Java in 1952 showed between one-third and one-half of
the racks to be damaged by weevils, and where there was
any weevil damage, it was virtually 100 percent, There were
no cases of mild to medium damage; the racks were either

free of weevils or were completely infested.
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Figure 42. Corn tied around coconut tree for
storage on Sumba

Figure 43. Cassava root display at East Java fair
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D, Cassava

Cassava (Manihot) or as generally better known in the
United States, tapioca, which is a processed form of the
eassava starch, is & root crop planted throughout the
tropical regions of the world for direct consumption as
food or for processing into edible or industrial starch
products. The wide distribution of this crop is a tribute
to its adaptability to a wide variety of soll types and
moisture conditions., As would be expected, the yields from
cassava are much higher under favorable molsture conditions
and on fertile soils, but it will produce a greater bulk
of food under poor conditions than almost any other trop-
ical food plant. In addition to its adaptability to various
conditions affecting production, it is useful as a fresh
vegetable, as a delicacy somewhat similar to potato chips
when sliced thin and fried, or as a starchy flour to be
used with rice, in sauces, or in soups when pulverized by
pounding or grating. In addition to these uses of the
roots, its leaves, which have & high content of protein as
well as some vitamins, have been used as green vegetables
by the Javanese people for several generations,

In area planted, cassava is the third most important
food crop, but in total production it is first when only
weight is considered. In 1952 the reported areal of rice,

1, Soetijo, op. cit., pe. 343e
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corn, and ocassava were respectively 16,57 million aores,
8.0 million acres, and 2,58 million acres. The total pro-
duction in short tons of these crops in 1952 was rice 7.06
million, corn 3,05 million, and cassava 9,05 million,

Prior to World War II the demand for cassava starch
made it a crop attractive to estate agriculture, and in
1939 there were 39 estates producing cassava themselvesl
and 130 more that were buying cassava from farmers for
processing., The capacity of the processing plants was only
about 10 percent of the total estimated production. In
1937=41 the United States alone imported from Java in
various tapioca products, the equivalent of l.,4 million
tons2 of fresh cassava roots annually. Cassava is exported
as crude manioc (gaplek), as coarse or fine meal (manioc
farina), as flakes and siftings, or as refuse (32235)3.
Prior to consumption as food the hydrocyanic acid content
of some varieties of cassava tubers must be removed by
repeated washing to avoid a toxie ofroctu.

Land preparation for cassava oonsists of plowing the
soll or turning it with hoes to a depth of three to five
inches, after which time it i1s bedded in rows spaced about
three feet apart. Planting may occur at any time of the

1. J. H. Boeke, The Evolution of the Netherlands Indies
Eoongg:, Institute of Paciflc Relations, New York, 1946,
Pe .

2. Metcalf, op. cit., p. U4b.

&. Boeke, op. cite., pe T7e.
e U. S. War Depte., Medical and Sanitary Data on Java,
TBMED, 102, Washington, 19L%, p. 13e¢ -
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year and is asccomplished by setting out cuttings of the
canes from other fields at two to three foot lntervals in
the rows. Little cultivation 1s required as the plants
are soon tall enough and covered with ample follage to
effectively shade the soil and prevent any substantial
weed growth, At any time after the cassava has been
growing for three months or more, the roots may be dug for
use as a vegetable, but the normal growing season is eight
to ten months. However, most cassava is planted about the
end of the rainy monsoon and is harvested near the end of
the next wet monsoon,

When dug, the clusters of roots are comparable to a
cluster of sweet potatoes except that the roots are very
much elongated. Most of the roots are no more than two to
three inches in diameter 4t the thickest point but are
often as much as ten to fifteen inches in length (Figure L43).
When stored for home consumption the roots, either whole
or quartered, are placed in the open until dry and are
then stored in a dry place until ready for use., The roots
may be procéesod for food by pounding them with a wooden
pestle in the same mortar used for rice and then pick out
the coarse fragments of peelings from the dry flour but
the roots are often pulverized by gratinge

E. Horticultural Crops

The distribution of the population of Indonesia has
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retarded the development of horticultural crops as the major
agricultural enterprise except in a few relatively small
areas, The pattern of population distribution has changed
slightly in recent years, but it is estimated that at least
75 percent of the population still live in the rural villages
from whence the farmers walk to thelr flelds., Each village,
or kampong, is literally a mixed orchard containing several
kinds of fruit cared for primarily for home consumption.

The fruits most commonly observed are papaya, banana, mango,

orange, grapefruit, rambutan (Nephelium lappaceum, L.), and

Jack-fruit (Attocarpus integra, Thund. Merr.)e. In addition

to these fruits coconut palms and kapok trees are very
commone, Under the mixed orchard of the farmyard it is

quite common to see cassava, taro, or some other plant which
may be used as a vegetable, DBeans, peanuts, and cassava

are grown as secondary crops after rice, or where irrigation
is impossible, may become the principle crops. These crops
are used as fresh vegetables, but they may be also used in
other forms after they are fully mature. The so=called
European type vegetables such as cabbage, white potatoes,
tomatoes, carrots, and squash are found in areas adjacent

to those cities where the soils and climate are favorable,
Near every major city there is a small area where the pro-
duction qr vegetables, fruits, and flowers is the primary
type of farming., Because most of the cities are in the

lowland areas along the coasts, most of the vegetable
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producing areas are in the mountains nearby at elevations
above one thousand feet where the climate i1s more favor-
able; this practice is especlally true for potatoes, cabbage,
and tomatoes which do not produce well at the lower altitudes,

Current statistical information on the production is
not available, and it is doubtful whether the true importance
of horticultural crops will ever be known because most of
them are produced for home consumption and the amount con-
sumed is largely dependent upon the supply avallable., The
Netherlands Indies Governmept conducted surveys prior to
1930 which, while outdated, give some 1idea ofAthe fruit
production on Java. Ochse1 and his colleagues estimated
the total area in the kampongs of Java and Madura at 5,2
million acres in 1925; to say that this area is the villages
is synonymous with saying that this area is in mixed
orchards (Figure L)) as the houses are spaced‘betwaen the
fruit trees but the houses usually are so small that the
spacing of the trees is not greatly affected by their
presence,

It was estimated according to Ochse;,by the Central
Bureau of Statistics that in the period of 1925-30 a total
of 28,000 short tons of fruit was brought into Djakarta

annually by various means of transportation. Because the

t1. g.FJ.igchsg withiR. C. Bakhuizen Van Den Brink,
Frults and Fruit Culture in the Dutch East Indies, G. Kolff
and Co., Batavia (Djakarta) InHonosIa,-T§31s PPe i-188.
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Figure Lh. .Hiscellnnoous fruit trees surrounding
kampong in Central Java
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Figure 45. Fruit market in Djakarta
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estimated population of the city today is at least four
times as large as before the war, the volume must be far
greater., Fruits and vegetables are brought into the city
daily on pikulans, on bicycles, in bet]jaks, in carts, in
trucks, and by rall, Most of the produce transported by
rail is hauled as the free luggage of the third class
passengers who transport their produce from the farm to the
railway station and later from the rallway statlion to the
market with the pikulans. The same system of marketing
fresh fruits and vegetables is visible in all of the citles,
a system which makes little if any use of grading and one
which makes no use of packaging and wrapping except for the
use of very loosely woven containers of thin bamboo strips
that are substituted for paper bags. Because all paper is
imported, it is so expensive that paper bags and wrapping
paper are seldom seen except in the best stores; if wrapping
paper is used at all, it usually is old newspaper.

Frults and vegetables are not ordinarily sold in grocery
stores as is common in America; instead they are sold in
the pasars (Figure 45) either by the farmers who have brought
their produce to the market or by small traders who often
are of Chinese ancestry. The marketing process is time
consuming, both for the traders and for the purchasers,
because the various fruits and vegetables are at different
parts of a market or even in different markets and no single

trader has a complete selection; therefore, it is necessary
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for the purchaser to go to a different trading stall for
each item desired. Wwith few exceptions, there are no fixed
prices for produce in Indonesia =~ the same condition common
in other parts of the Middle East and the Far East. The
sale of every item is accomplished after a period of bar-
gaining over the final price to be pald; the process

usually begins with the "asking price™ of the trader followed
by an offer from the would~be purchaser that usually 1s

only 25 to 35 percent of the "asking price"., After a period
of discussion a compromise may be reached; whether 1t 1is
near the "asking price"™ or the "offering price™ depends
primarily upon the individual bargeining abilities of the
trader and of the purchaser and secondarily upon the
instantaneous situation of supply and demand, If one is
purchasing several units of a particular fruit or vege-
table, the usual bargaining technique is to obtain the best
possible price on a single unit and then to bargain again
for the total price to be paid for more than one unit, The
relation between the “asking price™ and the final selling
price is often a good index of the patience of the purchaser;
if one has the patience to wait for a long time over the

few sen of the price, it is possible to buy at relatively
low prices, but if the purchaser is in a hurry, then the
price will be relatively high, The importance of bargaining
is, perheps, best illustrated by the fact that foreigners,
especially Americans, until they have been in the country
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for a long time, often pay up to two or three times the
price for frult and vegetables pald by Indonesians.

From the standpoint of the farmer or trader who thus
sells the fruit or vegetables, this process of bargalning
holds the volume of an individual!s sales to a minimum,

From the standpoint of the consumer there 1s a great loss

of time in the purchase of even the minimum requirements

for daily needs., Because of the absence of refrigeration
in the homes of all except the very wealthy, perishables
must be purchased in small quantities, a practice accentu-
ating the time required for the purchase of the requirements
of even a small household,

The propagation of most of the fruit trees of Indonesia
is from seed, although the Horticultural Division of the
Farmers! Agricultural Service maintains a number of nurseries
where the selected varieties of the best fruits are propa-
gated through cuttings, by grafting, or by budding.
Commercial nurseries are of little importance except for
ornamental plants in the vicinity of the larger cities.

The Horticultural Division is establishing a number of'new
nurseries so that in the future, planting stocks of the
better varieties of fruit will be available to the farmers,
Bananas are one of the exceptions to the above statement
because the normal propagation of this fruit is by trans-
planting suckers that emerge from the base of old plants,

Because fruit culture 1s generally for home consumption
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and is a secondary farm enterprise, little attention is
given to disease and insect control. Rigid spray schedules
common in other parts of the world are vitually unknown
here, but even so there seems to be little evidence of
inseoct damage in the fruit purchased in the markets. Trees
which become diseased are simply removed and replaced by
others which are bearing fruit in a short time,

Commercial vegetablé production, in the few areas
where it 18 important, seems to have attracted or to have
developed a more progressive group of farmers who use
compost and nitrogenous fertiligzer regularly and who
commonly spray or dust their crops for the control of
insects and diseases. Production is almost continuous
throughout the year, and after a small plot is harvested,
it is almost immediately prepared and replanted in another
erop. The Agriculture and Fishery leaflet of the Minisatry
of Infornation; names six locations on Java and one in
Sumatra where commercial vegetable production is a major
enterprise., In addition to these areas enough vegetables
and fruits are produced on Bali to be a regular export item
to Java and even to Singapore,

The principle vegetables of importance -- cabbage,
Chinese cabbage, lettuce, beets, beans, carrots, spinach,
tomatoes, white potatoes, and sweet potatoes -- are usually

in good supply in the markets of the cities. Except for

l, Minlstry of Information, Indonesia Today, Agri-
culture and Fishery, Djakarta, 1951, Leaflet, pp. l=l.
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white potatoes, onions, and tomatoes the size of Indonesla's
vegetables compares favorably with those of other parts of
the world, but the tomatoes, onions, and white potatoes
generally are very small and the tomatoes especially are
rather bland, Because of ecological factors the white
potatoes produced are not considered satisfactory for

seed, and it 1s necessary to import seed potatoes from
Europe,

Sweet potato culture presents a contrast to the
familiar American culture, The Indonesian farmer finds
the practice of placing potatoes in a bed and removing
slips from the bed for transplanting to the fields to be
an unnecessary procedure, Many American farmers transplant
and later use vine cuttings from flelds after sufficient
growth has developed, but the Indonesian farmer is able
to remove vines from the previous crop to enable further
plantings. On Sumbawa where the production of sweet potatoes
is being introduced and encoursged by the Agricultural
Extension Service, the author observed in November 1952 a
truck load of vine cuttings being transported from one
village to another about forty miles away.

The Horticultural Division of the Fammers' Agricultural
Service, as previously stated, is operating nurseries for
fruit trees in the various provinces, Also the numerous
demonstration and seed farms of the Agricultural Service

are introducing new vegetables, conducting experiments to
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improve varieties of vegetables already in local use, and
making experimental plantings of tree crops such as caceao,
cloves, nutmeg, and coconut in those areas where there 1s
no demand for vegetable and fruits except for farm cone
sumption, Most of the emphasis on commerclal vegetable
production is concentrated near the major population
centers, and the work with horticultural tree crops 1is
more common on the Outer Islands. The limltatlion that
transportation facilities places upon the distance perish-
able produce can be transported to market dictates the
principle interest of many of the demonstration gardens.
In Figures 46 and 7 are shown some of the demonstration

gardens of the Service concerned with horticultural crops,
F. Peanuts, Soybeans, and Pigeon Peas

Peanuts, soybeans, and pigeon peas are the remaining
food crops of importance to the Indonesian farmer; however,
lombok or chill pepper 1s certainly worthy of mention, for
and Indonesian meal 1s incomplete when some of the food is
not so highly seasoned that one unaccustomed to it cannot
eat without consuming much liquid. Peanuts are commonly
eaten as roasted or actually fried nuts, but they are also
used in other forms =- the most notable of which is the
peanut sauce often served with sate, the tasty bits of meat

spitted on small pieces of bamboo and barbecued over charcosal






Figure L6,

Horticultural Garden of the Farmers'
Agricultural Service on Amboina

Figure 7.

Cacao, Papaja, and citrus trees in
Horticuﬂ&& Garden on Sulawesi
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pots. The basting sauce for the sate 1s also generously
seasoned with lombok, and the meat is dipped in the sauce
and eaten directly from the bamboo spit.

Peanuts are cultivated throughout the Archipelago with
almost every farmer planting small patches in the dry mon-
soon after rice or in unirrigated fields, either alone or
interplanted with corn or other crops. They are also often
planted in rows between cassava, and because the peanuts
mature in three to four months while the cassava requires
eight to ten months, this cropping practice permits a
greater utilization of the small areas of land that the
farmer is able to cultivate with his limited animal power
and primitive tools., The most recent estimates of the
areas and production of peanuts are shown in Table IV,

Soybeans, along with pigeon peas, are the most common
sources of bean sprouts which are so common in the Indo-
nesian diet, either in lieu of or mixed with other vege-
tables and often served with sate and peanut sauce. Soy=-
beans are sometimes broadcast but more commonly are planted
in rows and cultivated because their primary value is for
food production, and their value for forage or for soil
building is secondary. In contrast to the careful attention
given peanuts, soybeans, and other crops there is little
attention given to pigeon peas, especially in the Lesser
Sunda Islands where they have the greatest importance,

Pigeon peas are often sown broadcast on rice stubble
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and receive no cultivation. In areas of ladang culture

the brush 1s often burned off at the end of the dry monsoon,
the peas are broadcast with no further attempt at soll
preparation, and they are covered only by dragging brush
over the field, i1f they are covered at all, No further
attention is given the crop until the peas are ready for
picking. Under this type of culture officials of the
Farmers! Agricultural Service estimated the yield on
Sumbawa at 250 to 300 pounds per acre in 1952,

Ge Sago

The sago palm (Metroxylon), Figure 48, 1s indigenous

to the swampy areas of Indonesia, but only in the Moluccas
and a few other areas of less importance has this tree been
of material use to the people except for the use of its
fronds as a thatching material. In the Moluccas the sago
palm has not only furnished materials of construction but
has also produced one of the staple foods of the area, a
food which is the insurance of the people against famine
because of its avallabllity and at the same time perhaps
one of the factors that has retarded the development of
agriculture in this island group because the people have
always been aware of the fact that if no other food was
avallable they could cut another palm tree.

The normal habitat of this tree is in the swamps, and
it seems to make little difference whether the water be
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Figure 48. Young sago palm tree in edge of
Amboina swamp

Figure 49. Selected cacao seed tree near Ambon
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fresh or slizhtly brackishe, The usual culture is simply
the wild growth of the trees in the swamps, but they are
sald to be planted and cultivated in a few small areas of
the islands. When cultivated the palms are planted with
18-foot spacings or at the rate of 160 trees per acre,
Under this favorable spacing they will produce logs 12
inches in diameter and 20 feet in length in six to seven
years, while ten to twelve years are required to attain the
same size under the competitive conditions of the swampse

The pulp of the sago palm is processed to obtaln a
flour used in cakes, breads, soups, and puddings. While
to one accustomed to wheat flour it i1s not a delicagy, the
food prepared from this flour can be very good. One type
of bread that 1s highly regarded by the fishermen and the
hunters of the area, as well as by warriors of former
times, 1s prepared by pﬁessing the sago flour into cast-
iron molds previously heated until almost red hot so that
the biscuits will cook without further heat. The usual size
of these biscuits is 14 x 2 x 3 inches, These biscuits
willl keep for long periods of time and are eaten after
being molstened with either salt or fresh water, or they are
often dunked in coffee or tea and are eaten either hot or
cold,

The carbohydrate value of sago flour is approximately
65 percent that of rice, but proteins and vitamins are

almost completely absent. Because of this fact there is
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sald to be a serious nutritional deficiency in the diet
of the people, for the principal source of animal protein
available 1s fish and since the war the supply of fish has

been inadequate to fill the needs of the people,



CHAPTER X
PRINCIPAL EXPORT CROPS
A. General Conditions of Commercial Crop Production

In contrsst to the development of food crop production
which has been the result of necessity, the production of
export crops for Indonesia 1s the result of the extensive
efforts of the Netherlands East Indies Company and later
the Netherlands Indies Government to produce raw agri-
cultural products for the shipping and industrial interests
of the Netherlands and for world markets. While the first
crop, sugar cane, was introduced by the Chinese, soon
afterwards began the continuing efforts of the Company
and the Goéernment to introduce additional crops adapted
to the country and suitable for export, efforts which did
not stop until the Dutch lost control to the Japanese in
1942,

Many of the crops which were introduced were not
well adapted initlally and required extensive research
before commercial production could be attempteds It was
more than thirty years from the time the rubber trees were
imported before commercial rubber production became important;
& combination of low yielding varieties and world market
conditions kept rubber production at a low level prior to
World War I. Cinchona, from the bark of which quinine
sulphate 18 extracted, was unsuccessful until high yielding
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varieties with thelr climatic limitations were determined
through research extending from 1852l until about 1875,
According to statistics from the Netherlands Indies
Government prior to the Japanese occupation, the estates
operated 7.4 percent of the cultivated lands of Java and

2, but with post-war increases in farmers! agricul-

Madura
ture and the loss of lands by the estates, the percentage
controlled by the estates has decreased, As has been stated
earlier, the people have given more attention to commercial
crops since the beginning of the Twentieth Century so that
today the bulk of the exports are from the farmers,

While certain crops such as oil palm, sisal, wrapper
tobacco, and sugar have been primarily produced by large,
well equipped estates with adequate technical personnel,
other export crops such as kapok, copra, pepper, and var=
lous spices have always remained products of the farmers,
There are other crops with characteristics that permit
profitable production either on the small, primitive scale
of the farmer or on the vast, well organized scale of the
estates,

The coconut occupies a special place in Indonesian
agriculture because of its importance as a source of cooking
oil, Even though the Moslem religion prohibits the use of
pork, it is likely that coconut oil has always been the

1. nekk@, Ope. Cito’ Pe 2770
2. Soetijo, op. cit., p. 337,
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principal cooking oill because of its availability. In the
Outer Provinces, especially in the northern part of Sula-
wesi, production of coconuts for copra for export trade

is of major importance.

Tobacco, pepper, and sugar cane are the only field
crops of importance produced by farmers primarily for the
market., Most of the tobacco produced for market by farmers
is concentrated in East Java and Madura, although tobacco
for home use or for the locsl market may be seen throughe
out the Archipelago. Most of the commercial production of
sugar cane is in East Java, but there is some in Central
Java and a small amount in West Central Sumatra. In most
other areas sugar for local or home use is from the aren
palm, Red pepper is also found throughout the Archipelago
but is produced primarily for home use or is consumed by
the local market. The commercial production of black and
white pepper is concentrated in South Sumatra and on the
islands of Bangka and Billiton. Prior to the war this
area produced 75 percent of the world aupplyl, but many of
the gardens were destroyed during the Japanese occupation
and production is still far below the pre-war level., Both
black and white pepper are from the same plant, the color
being dependent upon the time of harvesting the pods,

The principal tree crops, besides fruit tree crops,

which receive attention from farmers are kapok in almost

1. Metcalf, OpDe cito’ PDe 78'790
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all areas, tea on Java and Sumatra, coffee on 3all, Java,
and Sumatra, rubber on Sumatra and Kalimantan, and cloves
and nutmeg in the Moluccas., Generally, except for the
spices in the Moluccas, attention given to the tree crops
is of secondary importance to rice, and the amount of these
crops harvested is sometimes determined by the relation
between the market price of the product and the price and
avallability of rice on the local markets of the various

areas,
Be Cacsao

The cultivation of cacao (Theobroma cacao) has never

occupled an important position in the export crops of Indo-
nesia, but at the present time the Farmers' Agricultural
Service is encouraging the planting of cacao by farmers
through the distribution of seedlings from high producing
stock. At the various seed farms of the Service nurseries,
seeds from high producing trees are p;anted and the one
Jear old seedlings are sold to farmers at prices below the
actual cost of production; however, the nurseries are
operated as a part of the training schools for the mantris
of the Service, and properly a portion of the cost should
be chaﬁgod to the training of better qualified employees
of the Service,

The cacao tree is like the coffee plant, at least for

several years, in that it requires moderate shade and the
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dadap and albizzia trees are commonly used., In cacao
groves the shade trees may be gradually eliminated as the
cacao trees attain sufficlent size to provide adequate
shade for the young stub limbs extending from the trunk
and from the older limbs of the tree on which the fruit
is borne (Figure 49); however, when kapok is the shade
tree it remains., Wwhen the cacaso plants actually attain
the size of trees after ten to fifteen years, they are
able to provide their own shade; the shade trees are no

longer essential to protect the seed pods from the sun,
C. Cinchona

About 1850 the cinchona tree, from whose bark quinine
sulphate 1s extracted, was introduced in the Netherlands
East Indies from South America through the efforts of
the Governmment to introduce plants of commercial importance
in world trade, and after many disappointing experiments
the selection of varieties producing high yielding barks
was possible, The importance of this product is the result
of its value as a malaria prophylaxis, which prior to the
development of synthetic drugs permitted the Cinchona
Producers' Association to control the world market. Prior
to the war 90 percent of the world's supply came from Javal,

and even this was concentrated in West Java where there were

alkaline soils between the elevations of 4,000 and 6,000 feet

l., 1Ibid., Pe TTe
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which permitted production of trees with high yielding
barks, 5 to 6 percent quinine sulphate. Because the
cinchona tree is so limited in its range of permissable
climatic and soill conditions and because the trees must
grow for four to six years before any harvest 1s possible,
its culture has remained primarily an estate operation.
The decreasing importance of quinine in the world 1s
indicated in the average export of 12,325 short tons of
bark and 187 tons of quinine during the period 1935-39 and
by the statement of the Chief of the Govermnment Agricul-
tural Estates in March 1953 that only 10 percent of the
1952 production of 605 tons was exported because of the
falling demand., Because quinine sulphate is being dis-
placed by synthetis drugs, the more than 40,000 acres
formerly in this crop will probably be replanted in coffee
or tea, especially in view of the fact that many of the
plantings were secondary operations of estates whose

primary objective was the production of tea or other crops,
D. Coffee

The cultivation of coffee in Indonesia was initiated
about 1700 under the sponsorship of Nicolas Witsenl, the
burgomaster of Amsterdam and a member of the Board of

Directors of the East Indies Company, and was so well

1l. n‘kkﬁ’ ODe 011:0, PPe 179-1800
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adapted that after the initial distribution for planting,
about 1707, coffee production reached the twelve million
pound level in a period of only twelve years., The plant
introduced was C. Arabica, which has been generally replaced
by C. Robusta because of the greater resistance of the latter
to the leaf disonsear, but according to agricultural
officlals Arabica is still preferred for planting at ele-
vations above approximately 3,000 feet.

Coffee requires well drained soils of medium to high
fertility, seventy inches or more annual rainfall which 1s
evenly distributed, and moderate to dense shade, The shade
necessary for coffee 1s commonly obtained by planting dadap
or albizzia, both of which are fast growing trees, and if
planted three to four years before the coffee plants are
set out, will provide the necessary shade. Coffee begins
yielding light crops after three years and reaches its
maximum production level after six to seven years. On
estates systematic pruning schedules are followed in order
that the sijye of the coffee plant will remain small enough
to facilitate harvesting, but in the plantings of the farmers
little attention is given to the plant except for picking
the beans,

Coffee beans are borne in clusters along the branches

of the plant and when mature are handpicked for processing,

1. Metc.lf, OPe cito, PPe 70-71.
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Prior to marketing, the outer pulp of the coffee bean and
the inner lining, similar to that of a peanut, must be
removed and the bean dried, As prepared for the market
the coffee bean is a light green color with little aroma,
the familiar aroma and dark color being the result of the
final processing for consumption.

1 in

In the period 1934-38 there were 283,525 acres
coffee on }}29 estates producing an average of 61,050 tons
of coffee from the 258,607 acres old enough to be in pro-
duction. The average export from Indonesia during this
same period was 92,400 tons, of which 42 percent came from
the estates and 58 percent from the farmers. In 1948 the
export was only 2,200 tons and in 1950 this had increased
to 15,400, but only 155 estates had been able to resume
production of the damage both to the coffee plants and to
processing facllities either through direct damage or
through neglectes According to Metoalra, 20 percent of the
production is being smuggled to Singapore at the present
time, a fact that would indicate that production has been

reestablished to a greater degree than the above figures

indicate.
E. COpra

Because of the consumption of fresh coconuts by the

farm people, the sale of fresh coconuts in the local markets,

l. Soetijo, op. cite, pe 359,
2. Metcalf, op. cit., p. 71
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and the individual processing of coconut meat for cooking
oil, the real value of this crop to the agricultural economy
of Indonesia can never be accurately estimateds Even the
importance of the crop for export as copra cannot be deter-
mined because of the free trading or smuggling that takes
place between East Sumatra and West Kalimantan with Singa-
pore and between North Sulawesl and the Philippines. 1In
addition to the coconutt!s value for its meat or its oil,
the number of coconuts used for coconut milk as a beverage
might well be of sufficient magnitude to affect the overall
plcture. In contrast to the coconut milk well known to
Americans from their imported coconuts, milk which is slightly
| tart and tends to have a laxative effect, the coconut milk
or the coconut water, as it is known in Indonesia, is a
refreshing beverage that is always cool and perfectly safe
to drink, in contrast to water which generally is unsafe
to drink unless boiled or chemically purified. Indonesians
make coconut milk by pouring water on grated coconut and
letting it stand for a short-time before squeezing. The
pressed coconut meat is discarded and the coconut milk 1is
used as a substitute for cow!s milk in cooking,

Coconut production, either for copra or for local con-
sumption, 1s primarily a product of the farmers who, after
supplying their own requirements for fresh coconut meat to
mix with vegetables and meats for cooking and for home

processing for cooking oils, husk and dry the remaining
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coconuts for sale to the Copra Foundation. In addition to
being the sole exporting agent, the Foundation also purchases
copra for resale to the domestic o1l mills in the amount of
slightly more than 119,000 short tons annually for the pro-
duction of margarine and soape.

The estimates of production of coconut palms vary from
25 to 100 nuts per year, the lowest being from the poorly
cared for trees of some farmers and the highest being from
the few estates where good management and fertilization
practices are followed. The normal harvesting method 1is
for a laborer to climb the trees, using notches cut in the
trunk as steps and carrying with him a machete, with which
he cuts out the nuts that are mature., The farmers follow
no regular schedule, but the estates harvest the nuts at
regular intervals., A variation from the normal harvesting
procedure is used to a limited degree in West Central
Sumatra where medium sized monkeys are trained to climb
the trees and pitch the mature coconuts to the ground
(Figure 50), While it is said that the owner can indicate
by signals which nuts are to be picked, it seems likely
that the mature nuts are easier for the monkey to pluck
from the cluster. The trainer controls the monkey by voice
and hand signals and by the rope leash, Under this system
the trainer or owner of the monkey receives a share of the
coconuts for services rendered. On Java the demand for fresh
coconuts 1s so great that the production of copra is negli-

gible; however, in the other areas where there is adequate,



Figure 50. Monkey trained to harvest coconuts,
West Central Sumatra

Figure 51. Coconut nursery in Central Sumatra
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evenly distributed rainfall copra is of more importance
except, at altitudes greater than 3000 feet where the
coconut palm is not adapted.

Coconuts are propagated by seed; the unhusked nuts
are hung in the shade and allowed to sprout; then the nuts
are half buried in nurseries until ready to transplant into
holes approximately three feet square and three feet deep
which are half filled with compost and topsoll prior to
transplanting; additional soil is worked into the hole as
the palm grows. The Farmers Agricultural Service is encour-
aging farmers to select seed nuts from high producing trees
and by way of demonstration of good nursery practices has
small nurseries (Figure 51) as a part of the demonstration
seed farms at several locations.

The export of copra increased from 321,655 short tons
in 1950 to a total of 577,531 short tons in 19511, an
inorease which placed the export approximately 11,000 tons
higher than the 1935-=1939 averagea. The recovery of this
export trade reflects to a considerable degree the influence
of the farmers' ability to carry on normal production as
the farmers produce 95 percent of the copra in contrast to
some of the other crops which are predominately estate
crops. The recovery of the export trade is also indicative

of the negligible amount of equipment necessary for copra

l. Kantor Pusat Statistik, Ichtisar Bulanan Statistik
(Monthly Survey), Djakarta, July I952, p. 1b.
2e Metcalf, ODe cito’ Pe 66.




263

processing because other export products have been hampered
both by the deteriorated condition of pre-war equipment and
the difficulty of replacement,

Fo. Fiber Crops

Sisal (Agave sisalina) is the principle hard fiber pro-

duced in Indonesia, Just prior to the war approximately
one=-third of the world!'s production of this crop was concen=-
trated on Java and Sumatral. Other fiber crops planted 1n

the Archipelago include sbaca (Musa textilis), cantala

(Agave cantala), roselle (Hibiscus sabdariffa), kenaf

(Hibiscus cannabinus), and ramie (Boehmeria nivea). Fiber

production has typically been an estate enterprise, and
almost the entire production has always been exported as
raw fiber 1in the absence of textile and cordage mills, A
small amount of cotton has been produced by the people of
the Eastern Islands, but cotton has never been of appreciable
importance, In East Java and in the Lesser Sunda Islands
there is a small amount of cotton but 1t is ginned, spunm,
and hand-woven by the producers.

Sisal and sbaca are normally propagated by transplanting
the suckers which emerge from the base of the mature plants.
These suckers emerge after the plant is three years or more

in age, and transplanting to nurseries or directly to the

l. 1Ibid., Pe T3e
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fields may be observed in the vicinity of Medan, where the
Sumatra fiber production is concentrated. The procedurs
followed is primarily controlled by the time of the year

the suckers emerge and whether the fields for final plantings
are ready for transplanting. The long sword-llke leaves

from planting stock which has been in nurseries for a year

or more may be harvested earlier than those from suckers
directly planted in the filelds, but the cost of the extra
labor offsets the advantage of the earlier harvést after
transplanting to such a degree that estate managers believe
that there is little economic difference. Roselle and

ramie are propagated by transplanting rhyzomes from estab-
lished plantings; after planting, the stand of both increases
from the root systems, and both must be grown in a stand of
sufficient thickness to cause erect growth with few limbs,

If there are many limbs on the plants, the length and
quality of the fibers are much lower than with erect, sparsely
limbed plantse.

In all of the fiber plants the weight of margetable
fiber 1s only 2 to 6 percent of the weight of the material
harvested. The fiber must be separated from the bark and
gumy binder or leaf pulp by decortication. The farmer
accomplishes the decortication by placing the material in
water and permitting it to rot until the waste material can
be hand-scraped from the fiber and the fibers combed, On

the estates the decortication processes are accomplished
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partially by hand and partielly with machinery.

In 1952 the Ministry of Agriculture, in cooperation
with the Small Industry Division of the Ministry of Economlc
Affairs, began a program of experimental expansion in
planting ramie. Under this program the Farmers' Agricultural
Service will be responsible for the establishment of experi-
mental plantings of ramie in all parts of the Archipelago
where the soll and climatic factors are fgvorable. The
Small Industry Division will be responsible for obtaining
the minimum amounts of machinery and establishing facilitles
for decortication of the fiber produced and in saddition
willl be responsible for arranging the sale or barter of the
partially processed fiber., It 1s important that this or
other fibers adapted for use in textlles and in cordage
be developed to meet the domestic needs of Indonesia,
Because ramie is suiltable for both textiles and cordage and
apparently 1s also well adapted to the climate and soils of
some parts of the lslands, it was selected for the concen-
trated effort to increase fiber production. One of the
greatest cordage needs of Indonesia at this time is for
fishing nets and other fishing accessories in both the in-
land and the sea fisheries industriss, Ramie fiber is
especially well adapted for these uses because it has a
high tensile strength and 1s unaffected by repeated wetting
and drying common to fishing equipment,
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Ge Kapok

The kapok tree (Ceiba pentandra) 1s well adapted to the

casual attention received by any plant or crop in Indonesia
except rice or other food crops. Its tapered trunk and
sparse limbs, perpendicular to the trunk, are characteristic
of the Javanese landscape and to a lesser degree that of
the other 1slands, The seed pods of this tree yleld a
silky, cotton-like, short staple flber which has long been
valued for 1its buoyancy and its properties of insulation,
elther for heat or sound. It is said that this fiber will
support thirty times its own weightl, and for this reason
it has been commonly used as the packing material for life=-
preservers, Domestic use of the fiber is for padding in
the better furniture and also for mattresses. In addition
to the fiber the pods yileld seeds, from which approximately
2l percent edible o0il may be extracted,

The tree has an odd appearance (Figure 52), in that
its tapered trunk may reach a height of fifty feet or more;
the branches are sparsely spaced along the trunk and extend
a8 almost true perpendiculars to the trunk and give the
tree something of a scare-crow appearance, especially in the
dry monsoon when there are virtually no leaves on the tree.
The trees are normally scattered through the kampongs at

irregular intervals, and only in exceptional cases are

1l Ibid., Pe 760



Figure 52. Kapok trees along river bank in
Djakarta

Figure 53. Grove of o1l palm trees in Northeast
Sumatra
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there any kapok groves, Prior to the war, according to
Metcalf, there were only about 40,000 acres in estate
plantings where the spacing was ten trees per acre, although
the export indicated that solid plantings of nearly one-half
million acres would have been required to obtain the
estimated production.

1

Similarly, the Almanak Pertanian™ shows the area in

production'in 1950 to be only 16,300 acres with a total
yield of only 1196 short tons of fiber and 2081 tons of
seed, while the export was reported at 8800 tons of fiber
only. Only 17 percent of the export was attributed to
estates, with the bulk of production coming from the
unreported, scattered plantings of the farmers, for which
accurate area estimates cannot be made,

The sparseness of the limbs of the trees is indicated
by the experience of the Catholic Mission on Flores where
the attempt to use kapok to provide the shade necessary
for C. Robusta has proven unsatisfactory. On the Mission's
Hokeng estate albizzia 1s being interplanted under the
kapok; the coffee is being severely pruned; when the
albizzia attains sufficient size, the kapok will be cut
except for enough to provide the Mission's need for its own
use., This attempt by the Mission to utilize kapok trees
for shade for coffee is a marked departure from the general

rule of the kapok trees belng scattered through the kampongs,

1. Soetijo’ ODe cit.’ Pe 366.
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Kapok trees are often found on the terraces between the rice
fields where their lack of shade probably eliminates any
visible effect on the adjacent crops. While it 1s probable
that there 1s competition for plant nutrlients between the
trees and the adjacent crops, in the presence of ample water
supplies for irrigated fields the results of such competition
1s not apparent,

Harvesting consists simply of shaking the tree so that
the pods fall off, or they may be knocked to the ground with
& bamboo pole; in either case the pods must be harvested
before they open on the trees or the fiber will be scattered
by the winde. Processing consists of removing the fiber from
the seed by hand or with simple ginning devices and drying
the fiber in the sun, The value of this crop in the world
market of the future 1s jeopardized by the increased use of
glass wool and other synthetic fibers that may necessitate
its replacement by f;uita and other crops in order to supply
the increasing domestic demand for these products,

In addition to the value of the kapok fiber, the seed
of the kapok is valued as another souce of vegetable oil,
and since the seed accounts for approximately 30 percent of
the total yleld, this is a factor of considerable importance.
The seed, when processed, yleld about 25 percent of their
welght as o01l, or of the total production of the kapok tree
50 percent is fiber, 12.5 percent is oil, and 37.5 percent 1s
seed cake, cake that should have a high protein content and a
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source of high protein concentrate for livestock.
He Palm 0il

The 01l palm was brought to Indonesia from Africal in
1848, but the first oil palm plantations were not estab=
lished until 1914, From 1914 until 1939 the oil palm
industry expanded so rapidly that Indonesian production of
308,900 short tons of oil and oil palm Kkernels? placed it
second in production only to Africa with 24 percent of the
total world production and 40 percent of the total production
entering world tradaB. It was estimated that the pre-war
area in oil palm was 260,000 acres with 183,000 in production,
but the latter had decreased in 1948 to 85,499. In 1950
the industry had reestablished production on 148,260 acres,
and the export was only 50 percent of the pre-war figure
according to Metcalf, but from the figures of Soetijou
approximately 185,000 acres were in production in 1950,

The palm tree bears eight to twelve clusters of nuts
annually (Figures 53 and 54); the oll is obtained from the
pulp surrounding the nut; the kernels are obtained by cracking
the nuts. The palm kernel ylelds a different type of oil,
also valuable, but few of the kernels are processed in Indo-

nesia, The palm oil 1s used primarily for the production of

1. Vl.ﬂte, Ope Cito’ Pe 276.

2. Min, Inf.; Indonesia Today, Exports. Djakarta, 1951,
Leaflet, pp. l-l.

3« Metcalf, op. cit., p. 68,

o Soetijo, op. cite, p. 365






27

Figure 54. Clusters of oil palm nuts

Figure 55, Sugar cane tied together to prevent
wind d in wet
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soaps and margarines, and approximately 10 percent of the
1950 production was used domesticallye.

Most of the oil palm plantings have been made on new
land cleared either from secondary forest or from alang-
alang grasse. Deeﬁ plowing and harrowing are considered
necessary, and other crops are often interplanted until the
sixty trees per acre have attained sufficlent size to com-
pletely shade the ground. The seedlings are started in
nurseries and are transplanted with no allowance for thinning.

The clusters of nuts require five to seven months to
mature after the fruit is formed, but oil palm production
is similar to the coconut palm production in that the trees
bloom and bear throughout the year. The clusters of nuts
are cut from the trees with machetes and are transported to
the mills by ox-cart, truck, and narrow-gauge rallways.

Because of the lapse of time from the establishment
of oil palm groves until the trees reach maturity and
because of the equipment and technical skills necessary
for processing of the product, oil palms have remained
completely in the hands of estates, This condition was
undoubtedly affected to some degree by the location of many
of the estates in sparsely settled areas where the indig-
enous population concerned with agriculture was so small
that 1t possessed little capability of undertaking additional
crops, crops which would have of necessity been sold to

the estates for processing as is the case with tea,



[
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I. Rubber

The rubber industry in Indonesia 1s a Twentieth Century

development, Hevea Brasiliensis was planted in the Botan~

ical Gardens at Bogor in 18831, but in 1914 the production
had reached only 8250 short tons. However, between 1883
and 191l the Netherlands East Indies Government and the
assoclatlions of privately owned estates had conducted
sufficient basic research in rubber culture to enable the
rapid expansion under the existing favorable world market
conditions. The characteristics of the tree 1tself were
very favorable to its widespread planting. Rubber trees
grow well over a wide rmge of soil conditions provided
there 1s adequate, evenly distributed rainfall., The
principle soll requirement is that of good drainage, a
requirement which normally prevents any competition between
this crop and rice because rubber generally is planted on
sloping terrain where irrigation is not practical., The
fertility level of the soil makes 1little difference in the
productivity of the rubber tree. Only on a few low-lying,
heavy clay soils of South Sumatra has there been any
measurable response to the use of nitrogenous fertilizers,
and a few areas on Java have proven phosphate fertilizers
to be beneficial,

The rubber plantations maintained by the estates look
like well kept parks; no underbrush is visible, although

l. Vlekke, op. cite, pe. 294,
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some estates maintain green manure crops under the rubber
trees, while others follow a clean cultivation routine that
does not even leave visible weed growth. There are two
definite schools of thought on the clean cultivation versus
green manure crop practices, with the exponents of the former
claiming that the clean cultivation reduces the fire hazard
and eliminates competition of the trees with other plants

for soil moisture and plant nutrients. The group which favors
the green manure crop under the trees claims that the loss

of reinfall by runoff is decreased, that erosion 1is de-
creased, and that the green manure crops maintain the
fertility of the soil and enable sustained production at

& higher level., Nelther claim is adequately substantiated
by experimental data. On some of the plantations under
either type of culture, catch-basins are used to prevent
erosion on sloping lands and to increase percolation of
rainfall into the soil.

On the estates rigid tapping schedules are followed
after trees are brought into production six to nine years
after planting; the tappers make a new cut on the tapping
face every other day. The cut is made with a special knife
with a U-shaped tip on the blade which enables the tapper
to remove a strip of bark only sbout a sixteenth of an
inch thick. The tapping face is started as high on the tree
as the tapper can reach, and he makes a diagonal cut about

half the circumference of the tree. At the bottom of the
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cut he places a small cup to catch the half-pint of latex
usually obtained., Aluminum cups are preferred but others
are used, and many of the farmers even use half-coconut
shells, The tapping is done only in the early morning hours
as experience has shown the yield of latex to be higher at
this time, and the collection begins about the middle of

the morning. As the cups are collected, the latex 1s poured
into larger containers, and the cups are rinsed in a bucket
of water carried by the collector. One tapper 1s able to
tap three to four hundred trees during the above hours or

i1s able to cover an area of two to five acres, depending
upon the spacing of the trees and the topography. Spacings
of approximately twenty feet were formerly used on the
estates, but at the present time the trend is towards fifteen
foot spacings,

When one considers the labor that 1s required for the
cultivation, tapping, collecting, transportation to the
processing plant, and operation of the plant, it is apparent
that much labor is required. The field manager of a West
Java estate estimated that a total of 1250 to 1500 laborers
was required on the estate which has 5000 acres in pro-
duction and another 1500 acres in its concession area being
cleared of second-growth forest for planting. The average
daily production of this estate in the fall of 1952 was
5.0 short tons,

Initially the rubber industry was developed only by
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the estates, but this condition changed as the farmers
observed the success of the estates and obtained not only

the technical knowledge necessary for rubber production but
also planting stock from the high ylelding trees propagated
from seed or clones, In 1938 the farmers produced L7 percent
of the rubber; in 1948 their share of the total production
had increased to 64 percent, and in 1950 to 76 percentl.

The expansion of the planted areas of the farmers has
been continuous over the past three decades, but the above
production data do not present the complete story. The
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