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PREFACE

A.  Background to the Review

1. The Asian Development Bank has made wajor commitments to project
activities within Indonesia aimed at increasing the population and
productivity of livestock. These commitments have reflected the fact that
Indonesia has abundant natural resources for livestock production, but has
very low consumption levels of livestock products, low ratios of livestock
numbers to human population, and a large requirement for draft animals,
particularly in newly setiled transmigration arcas. The initial loan to
the Government of Indonesia was for the South Kalimanten Livestock
development Project in 1979. A second loan was made for the Sumatra
Livestock Development Project in 1981. At piresent, a loan agreement was
recently signed for the Second Kalimantan Livestock Development Project to
cover the Provinces of West, Central and East Kalimantan.

2. The Government of Indonesia recognizes the importance of
livestock in meeting national development goals, particularly the potential
for livestock to provide additional employment and irncome for sms ‘holders,
to more effectively utilize land resources in the sparsely settleu areas,
to provide draft power in settled as well as in trensmigration areus, to
provide manure for enhanced crop pruduction, to provide more meat, milk and
eggs to meet national humen nutrition goals and reduce the amount of
foreign exchange being used for livestock product imports.

3. As a result of the above commitments and the future needs for
investment in the livestock sector, the Government of Indonesia asked that
the Asian Development Bank provide a technical assistance grant to
undertake a comprehensive review of the livestock sector in Indonesia which
would provide a framework for cost~effective, long~term development
strategies. This report is a result of that technical assistance grant and
is intended to provide not only a thorough review of the current : atus of
the livestock sector in Indonesia but also to provide a better
understanding of the role of livestock in Indonesian farming systems,
interactions between crops, livestock, households, markets, and social
structure, and to utilize this production systems framework to suggest
appropriate development strategies and to identify potential development
projects required for implementation.

B. Operational Strategy

4. Sector analysis bridges the gap between the macroeconomics of
national investment management and the microeconomics of individual
projects (Baum and Tolbert, 1985; p.30). Sector analysis is most useful in
setting forth broad objectives, needs and priorities for officials in
developing countries, and in guiding project design and selection by
external lending agencies.
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5. Sector analysis serves to provide a better understanding of
development policies and issues in the sector. These are discussed in
Chapters I, III and, particularly, in Chapter VIII. This improved
understending helps enhance the potential contribution that the livestock
sector can moke to overall economic development strategy, and in ensuring
that sector policy is conductive to sound project work (Baum and Tolbert,
1985). This is the focus of Chapter VIII.

6. Sector analysis also aids in the evaluation of institutional
capacity within the sector in terms of ability to implement desired
policies, programs, and projects. This is the focus of Chapter VI.

7. Finally, sound sector analysis serves to guide sector
investment priorities which help guide the subsequent identification and
selection of specific projects. This is the focus of Chapter IX.

8. The goal of this sector review is to improve the process of
formulating sector development strategies and designing development
projects. This is done by focusing on the various components which make up
the sector through a farming systems approach. The various farming systems
under which livestock are (or could be) produced serve as the focal point
for the various inputs and outputs of that system. The report is
structured so thit the first six Chapters describe in detail the various
components which interact with farming systems. Tnis includes the economic
background of the country (Chopter I), the people and their social
conditions (Chapter II), the animal resource base (Chapter III), the feed
resaurce base (Chapter IV), the status of animal health (Chapter V), and
the institutions supporting animal production (Chapter VI). Each chapter
also has o section desling with the long-term outlook or with the strengths
and weaknesses of each component .

9. In Chaepter VII, various Indonesia farming systems are described
and analyzed with assistance of information provided in the preceding
chapters. This allows us to analyze the productivity of some current
Indonesian farming systems, to examine what types of support for marketing
and institutional inputs exist, and to discuss what changes are needed for
the system to become more productive.

10. By focusing on farming systems under which livestock are currently
produced, we can recommend development stratcgies that are oriented towards
producer needs rather than strategies which rocus on strengthening just one
component of the sector (e.g. marketing, institutions, feed resources) and
to tie together the ways in which the various componenls interact at the
producer level. In this way, we can suggest development policies and
development strategies that take a broad view of the major factors
influencing production. The same procedures are used for designing
projecis.

C. Operational Approach

11. The consultant team, along with counterparts from the Directorate
Generual of Livestock Services and Provincial Departments of Livestock
Services, undertook a series of extensive field visits to 22 provinces.
These visits were used to improve the descriptions of production syatens,
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get up-to-date costs and prices, improve our understanding of institutional
capabilities in the field, visit development projects, interview farmers,
traders, extension officers and feed shops, and to collect provincial-level
data and reports. This information is incorporated into the report in the
appropriate sections. To the extent possible, the field survey groups were
composed of multidisciplinary teams that worked together on the description
of the various farming systems. Data gathered by the field teams were then
collected and checked by the group upon -eturn to home office. Following
the preliminary descriptions of the farming system, the results from the
survey questionnaire were analyzed and sunmary coefficients were used to
improve these models, as well as to attach some measures of variability to
such key elements as land availability, family size, labor use, crop
yields, livestock populations and productivity, feed resources and
marketing. These models represent the base upon which project priorities
were developed and they also served to indicate which types of off-farm
support services were critical to the livestock strategies outlined.

D. Livestock Sector Survey

12. An additional operational featur~ of this study was a large
survey of producers carried out by staff of DGLS and provincial Livestock
Services officers. The questionaire was designed by staff of the
Fisheries and Livestock Division, ADB. The study consultant team assisted
with collation, entry, checking, processing and analysis of this data.

13. The initial plan was for 100 producers to be sampled in 26 out of
Indonesia’s 27 provinces (D. I. Jakarta was excluded). Questionaires were
returned in various stages of completeness from 24 provinces (West Sumatra
and NTT queslionaires were not received). In addition, some of the
provinces returned more than 100 responses so the total sample size was
2700 farmers but without equal sample size by province.

14. For most of the regional analysis of survey results (Chapter II
and VI), it was too cumbersome to present results by each of the 24
Provinces so similar groups of provinces were combined as follows:

Region Provinces included
Northern D. I. Aceh
Sumatra North Sumatra
Riau
Southern Jambi
Sume tra Bengkulu
South Sumatra
Lampung
West Java West Java
Central Java Central Java

D. I. Yogyakarta
East Java East Java

Nusa Tenggara Bali, NTB, East Timor
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Region Provinces included

Kalimantan East, South, Central and
West Kalimatan

Sulawesi North, Central, South and
Southeast Sulawesi
Moluccas Moluccas
Irian Jaya Irian Jaya
15. The survey format covered details of family profile, social

indicators, support from institutions, crops grown and livestock reared. A
total of about 480 questions were possible for each family although no
families had all - "~gories of crops and livestock covered by the
questionaire.

16. Most questions required answers within a range of alternatives
(e..g., excellent, good, fair, poor) whereas some questitons were numerical
(e.g., number of cattle, kgs of fertilizer used).

17. Data from the questionsires were entered directly into a Lotus
1-2-3 spreadsheet format. These data were then transferred to an
intermediate file and processed using the Statistical Pacriage for Social
Sciences (SPSS). Data from the summary printouts were then re-entered into
Lotus spreadsheets for further analysis and table printing.

E. The Livestock Sector Review Study Team

18. Winrock International Institute for International Agricultural
Development provided the following consultants who, along with counterparts
from the Directorate General for Livestock Services, formed the Sector
Review Study Team:

A. John DeBoer Agricultural Economist (Teum Leader)
Jim Yazman Production Specialist
Allen D. Tillman Animal Scientist
David Banks Veterinarian
Rod Campbell Veterinarian
Loy Crowder Agronomist
John Thalauw Sociologist
Hendrik C. Knipscheer Marketing Specialist
B.R. Rao Meat Scientist
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EXECUTIVE SUMMARY

1. Socio-econemic background for livestock production

24. The macroeconomic outlock influencing the development of the
livestock sector is moderately favorable. Following a decided slowdown in
the early 1980°’s, the economy now seems to be back on the track of moderate
growth in GDP (4.0 - 5.5% forecast), a gradual diversification away from
the high dependence on oil and gas production and continuing large
investments in transmigration and rural infrastructure.

25. Current levels of consumption of animal products are very low
and highly skewed towards middle to upper income urban classes. Therefore,
a large potential demand exists that is not being filled because of
livestock product prices that are high relative to rural and urban wage
rates. One kg of beef costs the equivalent of 3 days of rural wages while
a liter of fresh milk costs at least one-half a daily rural wage.
Increasing consumption to anywhere near recommended daily allowances will
be a long-run process and will depend upon continued growth in real
disposable incomes and increased efficiency of livestock production to keep
Prices at realistic levels relative to rural and lower income urban wage
rates.

26. Sound social relationsliips between the village collectors provide
a healthy social climate pertinent for further encouragement of livestock
production. Finally, the social roles of informal leaders show the
possibilities for private organizations to support the development of
livestock in Indonesia,

27. Poor scuil conditions, small size of landholdings and complex land
tenure arrangements may hinder small farmer-animal holders in obtaining
sufficient emounts and higher quality of feed for their animals and limit
the number of livestock raised by the family. Shortcomings may also arise
due to the smaller family size and weakness in community and farmers’ group
leadership and decision~making.

28. Disharmony in social relations among the transmigrants and the
indigenous settlers may create problems that prevent further expansion of
sound social relationships for livestock development. Finally, an informal
leader who becomes too influential and obtains a wide power base in a
community may pose unacceptable competition to the formal community power
structure. This situation discourages livestock development.

29. Generally, the sociological environment and social crganizations
provide a sound basis for the development of livestock in Indonesia.
Nevertheless, the following metters need to be further considered for
action in the future.

- Introduction of new kinds of livestock into a community needs

sufficient preparatory training in order to give the community
members some basic knowledge and skills.
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- In order to obtain the support from the village formal structure,
their involvement in the preparatory process and training seems
to be crucial for the community.

- Attitude changc: provide sound basis for long-lasting
behaviorial changes. For this very reason, the development of
livestock must be implemented in stages beginning with the kinds
of livestock which requires only limited skills and a simple
operation.

- To speed up the development process in livestock production,
sufficient consideration must be given to the greater involvement
of private organization at the village level,

- Additional extension services must be provided to indigenous
settlers to enable them to cope with the better experience, skill
and technology held by the transmigrants.

- Recognizing the great differences in experience and skill in
raising livestock, thorough consideration must be given to
extension policies strategies, and methods in order to better fit
the needs of a particular village community.

- Social organizations that have proved effective in expanding
livestock .roduction should be encouraged and be continuously
improved.

2, The institutional base supporting the livestock sector

30. Institutions impacting upon livestock production, distribution,
marketing, processing, research and policy fall under three main groupings
—-= public, private and non-governmental organizutions (NGO’s).

Institutions reviewed in this study include the Directorate General of
Livestock Services, the Provincial Livestock Secrvices (Dinas Peternakan),
the Department of Transmigration, the Departmeri of Cooperatives, the
Agencies for Agricultural Research and Development (AARD) and Agricultural
Education, Training, and Extension (AAETE); educational institutions, the
National Logistics Agency (BULOG), and the Mational Planning Agency
(BAPPENAS). Private sector institutions include feed mills, poultry shops,
agricultural input suppliers, private marketing agents, and dairy
factories. NGO's and semi-public agencies include the association of dairy
cooperatives (GKSI), cooperative institutions such as the Cooperative
League of the USA, and various aid programs .,

3. The agricultural resource base supporting animal production

31. Of the approximately 130 million hectares of arable land in
Indonesia, croplands cover only 29 million ha. About 9 million ha are
dryland and 8 million ha are wetlands, including rainfed land suitable for
rice. About 7 million ha are planted to perennial crops. Secondary crops
including maize, cassava, peanuts and soybeans cover more than 5 million
ha. Food crops are an importunt source of livestock feed, especially in
the inner islands and older transmigration areas. Current mapping of
Indonesia soils shows four predominant types: red-yellow soils (5! million
ha: 27%), high fertility volcanic f1.3. million ha) mainly in Java and
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Sumatra, recent volcanic soils (0.17 million ha) on Java and Bali and
hydromorphic and alluvials which tend to be waterlogged.

32. Soil surveys and analysis are an integral part of the
transmigraticn planning operation and aid the identification of areas with
crop potental. Land use patterns are well-defined and quantified and,
although some differences occur between estimates by the Agraria and the
Department of Statistics, a feature of both data bases is the considerable
variation in land usage between provinces and even within regions. In
general, most lowlands yield rice while the higher drylands are used for
secondary crops. Villages are concentrated in the more fertile lowland
areas of the inner islands. The most important limiting factor of land use
is slope, though low rainfall and forest cover are also significant
factors.

33. Land use is conveniently classified by the Agraria into rice
land, dryland, estate crops, mixed garden, forest, grassland and other
types. Livestock (including fish) production is integrated with one or
more of these systems. Draft cattle and buffalo represenl the most
integrated torm of animal agriculture. The place of wetland rice is
paramount in the national economy, both as a food and a potential export
commodity. Production is most intensive in the inner islands where more
than double cropping may be achieved. The intensity of land--use is among
the highest in the world with rice-rice or rice-secondary crops farming an
almost continuous system.

4. Feed Resource Base
34. In Indonesia, grasses and herbaceous weeds provide a major
portion of livestock feed resources. Land utilization has great influence
on the feed resource base. Livestock feed supply is inversely proportional
to cropping except for by-products. In parts of the outer islands,
ecological factors alone (e.g low rainfall) are dowminant. Improved pasture
and forage technology are used mainly by specialized dairy and beef
producers. In rice cropping areas, a large range of casual grasses and
several legumes provide grazing and cut and carry feed, but quality tends
to be low. Shrubs and tree legumes (e.g. Leucaena spp) are, however, an
additional resource and are common at higher elevations. A feature of
transmigrant areas is the progressive reduction of available feed as land
pressure increases. Where forest clearance has occurred, invasive grasses,
especially Imperata, may quickly dominate. Large areas of grazing land
occur on some parts of the outer islands, but they may be highly rain-
dependent and ruminants sometimes suffer nutritional stress through
drought. At high elevations, Kikuyu grass has proved to be useful for
dairy production.

35. Although available grasses, legumes and forage trees are
intensively used by farmers, little concern is given to their stage of
growth and nutritive value., Moreover current practices may lead to land
degradation. Greater attention should be given to optimal harvesting of
forage. Management of some feeds (e.g. imperata grass) in transmigration
areas needs detailed study. The transfer of technology from research
station to the farmer should be improved. Many improved species have been
identified but not fully exploited. Steps should be taken to disseminate
this genetic material more widely. There is great scope for the
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integration of food crops and legumes. Crop residues are widely used but
more efficient systems have been developed which await transfer to the
field. Seasonal lack of availability of some crops necessitates some
method of storage. A new technology for storage and processing is urgently
required. Innovation is also required on the use of non-conventional feeds
derived from the agro-industrial sector and other sources. The commercial
feed industry is recognized as a major component in the chain of livestock
production, but it has inadequate quality control.

5. Animal Health
36. Indonesian livestock suffer from most of the common diseases
found in other parts of South East Asia, and more detailed descriptions of
animal diseases and their impact on agricultural systems can be found in
Chapter V. In terms of economic loss, Newcastle Disease of poultry is
probably the most important, estimated at US$ 40 M per annum. However,
apart from diseases which result in heavy mortalities, such as Haemcrrhagic
Septicaemia in cattle and buffalo, there are a number of other less obvious
conditions which nevertheless have a far-reaching effect on animal
agriculture because of their high prevalence and wide distribution. An
example of this is Surra (trypanosomiasis) which may not often kill
affected animals, but significantly reduces the work output in up to 80% of
draft animals in some areas. Similar effects of mastitis on milk
production, of internal parasites on growth rates in small ruminants, and
of fascioliasis on abattoir wastage result in severe economic loss, but are
frequently overlooked because most cases are subclinical. Rabies,
brucellosis and cysticercosis (in Irian Jaya) also have major public health
significance. Many other discases are still poorly defined.

37. One of the major improvements to the animal health status in
Indonesia has been the control and possible eradication of foot and mouth
disease. Not only have the heavy losses from this disease been drastically
reduced (apart from the cost of the final vaccination campaign), but the
government has also gained valuable experience in disease eradicatinn
programs. Similarly, the internal quarantine system, together with the
island geography, will assist continuing attempts to eliminate other
diseases. The Veterinary Biologics Centre (VETMA) at Surabaya produces
vaccines which, although deficient in quantity, are of good overall
quality. Support institutions also bénefit from a good supply of
relatively inexpensive technical assistants, many of whom have attained a
~ound educational background at SNAKMA and other high schools.

38. With the exception of annual vaccination programs to protect
livestock ngainst haemorrhagic septicemia, anthrax and Newcastle disease,
the impact of the field services on animal health has not been profound.
Two relatively recent developments, however, have the potential for
improvement. The first is the construction of animal health posts (Pos
Keswan) manned by field veterinarians and their livestock assistants in
areas of greatest need. Although few in number at the moment, they provide
an essential direct link between the farmer and veterinary expertise, which
has been lacking in the past. The second change is the trend for private
companies and cooperatives to provide animal health services for their
clients and members.
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39. With the exception of FMD eradication, the animal health status
of Indonesia has, in a qualitative sense, shown little improvement since
independence 40 years ago. The identification of new diseases (e.g.
Jembrana disease) end the importation of others (e.g. infectious bronchitis
and possibly bovine brucellosis) has added to the list of pathogens
affecting livestock. Annual vaccination programs have reduced the effects
of some diseases, but they are not universally applied.

40. There are numerous reasons why the 1,500 veterinarians in
Indonesia have not yet had the impact on agriculture that might have been
hoped for. One often-quoted reason is lack of veterinary menpower. This

is undoubt -dly true and should be rectified in time, but there is also
inefficient useage of the existing manpower, particularly in government
services. Government veterinarians are employed in a wide range of purely
administrative positions which do not require veterinary training or, for
example, at forage research stations where their training is inappropriate
for the task.

q4]. Thzre appears to be a lack of direction in animal health policy
at the field level because of little reliable field data, making policy
formulaticn difficult. Although the presence or absence of some major
diseases affecting livestock is uncertain (e.g. Hog cholera and virulent
Bluetongue of sheep), there is very little information available on the
prevalence (quantity) of diseases or their economic impact. This is due to
the absence of an effective epidemiological surveillance system (one has
been established but is not fully operational), and a lack of research into

disease economics.

42. A self-critical internal review of the government veterinary
service (and possibly the veterinary profession as a whole) is required to
determine its long-term goals. Successes and failures must be addressed
with equal candor so that policies can be formulated which, in time, will
reduce and even eliminate some disease constraints which limit livestock
productivity.

43. Finally, effective policies cannot be made at the national or
provincial level without reliable field information on disease prevalence,
distribution and economics. A well-designed pilot surveillance program has
been established through the DIC's and Balitvet, but is still not
functioning effectively. Strong emphasis should be placed on establishing
a nationwide disease surveillance system, to provide the information needed
to design future animal health policies.

6. The animal resource base
44. Indonesia possesses an enviable gene pool of adapted livestock,
especially among large and small ruminants. Their potential has not been
fully exploited in terms of growth rate or reproduction, and studies are
recommended (Chapter 1X) to help clari.y the situation. Of particular
interest are Ongole and Bali cattle and several breeds of swall ruminants.
Established breeds of ducks already have proven potential.

45, Both swamp buffalo and cattle remain an essential part of the

draft animal enterprise, including new farms in transmigrution areas.
Steps are needed to improve their performance and utilization, particularly
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in marginal faiming areas. A proposed project addresses this issue in
Chapter 1IX.

46. Sheep and goats offer great potential for improved productivity
on existing smallholder units, as well as for increasing incomes of
recipient farmers who do not yet have them. With proper planning and
selection, they should be the preferred species in some transmigration
areas.

417. Inherent in all these is efficient management of animal health.
This should complement proposed efforts to improve animal husbandry
extension efforts. The framework for a good animal health delivery system
alread; :xists, but we propose an Animal Health Field Service project which
is urgently needed to make the animal resource base more efficient.
(Chapter 1IX).

48. Undernutrition is the most common and widespreud problem
affecting all species. In other sections, we recommend promising areas for
pasture, forage, legume and browse improvement programs. Major efforts are
also needed to assess and improve utilization of the most common feed
resource-crop residues and by-products. A project to start work in this
area is proposed in Chapter IX.

49, Overall animal management remains a serious constraint affecting
all species, but particularly in the dairy cattle and village chicken
units. A combination of nutritional, environmental, health and general
management problems in dairy farms have led to low milk yields, poor
reproduction performance, high calf mortalities and problems with product
quality. A study is suggested in Chapter IX to examine which areas need
improvement and what resources ore needed to raise industry stendards of
productivity and product quality.

50. In the transmigration areas, adapted cattle are preferable to
imports. Improved planning and advisory services are needed to improve
utilization levels of draft animals. High-grade Brahman cattle imports may
still be appropriate for ranching and mini-ranching operations.

51. Mojor losses occur among village chickens in their first 8 weeks
of age. Improved management, health, feeding and housing inputs can help
large numbers of smallholders capitalize on excellent markets for village
birds and eggs.

52. In all animal systems, satisfactory production will not be
achieved without better management, nutrition and disease control. In
Chapters VIII and IX we outline the key role that DGLS and provincial
Livestock Services could play in these areas and possible means to provide
these services are suggested.

7. Marketing and processing
53. Supply of livestock products depends not only upon local market
conditions, but also upon farm needs for draft power, liquidity, and manure
production. Expenditure surveys indicate that livestock product demand is
increasing rapidly as confirmed by trends in regional prices. Large
ruminant prices have tripled over the S5-year period 1977-1982.
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54, Livestock product marketing is generally satisfactory and conditions
for competition between traders are in place at most markets. Depending
upon expected market volure, some new market sites could be established and
some slaughterhouse expansion/improvement could be warranted. GOT has
played a minor role in livestock marketing with the exception of dairy
products and purchases of animals for redistribution programs. Dairy
product marketing and pricing is heavily influenced by GOI policy. Milk
supplied for processing is handled by village cooperatives (KUD) and milk
treatment center (GKSI) cooperatives. Selling prices to factories are
largely a function of the government-controlled ratio between local milk :
imported solid - non fat (SNF). Milk quality is a serious problem due to
on-farm disease problems and poor storage. Minimum butterfat standards are
tco low and encourage dilution.

55. Slaughterhouse management might be improved by transferring
public slaughterhouse management to private enterprise with the exception
of meat inspection regulations and control over slaughterhouse sanitation,
which must rest with the local government under the teclinical supeivision
of DGLS. If this is not possible, the next best policy is to remodel
selected slaughterhouses and upgrade them to modern standards of hygiene
and public health. The DGLS has identified certain slaughterhouses in the
country for priority rehabilitation. A majority of these slaughterhouses
may be turned over to private sector management with DGLS retaining
authority over slaughterhouse ssnitation and meat inspection. The profit
motivated private industry would heve more incentive to maintain quality
standards, thereby improving the product quality, while the government
control over inspection and sanitation assures wholesome meat to the
consumer. Private industry, concerned over meat quality, would help to
modernize transport of slaught<i- cnttle from the farmers/markets to their
holding grounds. They also feed und condition the animals before
slaughter. As their profit depends on latest marketing techniques, the
consumer should benefit through increased competition between the markets.

56. The market information position of the farmers vis a vis the
middlemen should be improved by developing a reliable livestock market
information system which routinely, would yield market price data and
production projections. Market prices might be broadcast and published
daily. Production projections should be based on the periodic verification
of livestock numbers and production parameters. Greater use of
microcomputers on provincial and district levels would facilitate data
processing and validation. Present livestock statistics are often
contradictory and apparently unreliable.

8. Farming Systenms Researcn/Extension

57. The diversity of farming systems in Indonesia has evolved and
developed in response to population densities, available soil moisture,
soil fertility and topography, and has been influenced by culture and
tradition. Common attributes among systems, however, permitted the
identification of thres= general categories, namely 1) food crop-based, 2)
estate crop-based, and 3) livestock-based farming systems. By use of
simple diagrams which highlight the household, labor use, the role of crops
and animals, sources of food and feed, and off-farm linkages, composite-
type systems were described and characterized so as to appreciate and
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understand the interactions and relationships of physical, environmental,
and social elements of the whole farm operation. These analyses 1dentify
strengths and weakneses of the crop-livestock systems, permit comparisons
across environments, and provide guidelines for research and development
strategies, and guidelines for agencies and individuals at the farm level
to study the whole farm enterprise in more detail. Essentially, this
comprises the Farming Systems Research/Extension program. Information from
this approach assists planners at the macrolevel to develop more
appropriante regional and national policies for the well-being of small
farmers.

58. A strong interaction and interdependenece exists among components
of the food crop-based systems, in which animals provide draft power and
off-farm sales. 1In turn they utilize the crop residues and by-products and
facilitate the recycling of nutrients through manure and compost. In the
livestock-based systems, farmers are still highly dependent on crop and
mixed garden residues and by-products as a source of feedstuff, except for
some of the beef fattening and poultry operations. Some farmers, whose
cash income is largely derived from livestock, have established improved
grasses and legumes on their farm sites. This increases the nutrient input
into the system, which, of course, benefits the crop component. There is
less animal-crop interaction in the estate-based systems, but this could be
increased by more effective utilization of legume ground cover under rubber
trees and oil palms, as well as estaublishment of imported grasses and
legumes under coconut palns.

9. Livestock sector development strategies and policies
59. Major GOT livestock development strategics focus on animal
distribution programs using local plus imported stock, building
infrastructure to support these programs, animal disease control, dairy
development, and regulatory functions. Smaller programs are in place to
improve the utilization and numbers of draft animals through
intensification schemes, to create Nucleus Estate Schemes to serve groups
ot dairy and village poultry producers, and to improve extension services
for livestock holders. Improvement of animal health services also receives
a high priority.

60. Livestock distribution schemes have been a key element of
Indonesia's livestock development stategy. The uneven distribution of
people and animnls relative to the land resource base (Chapters I - IV)
would seem to indicate as much. However, the extensive review of feed
resources (Chapter IV) indicates that most animals are distributed
according to the avaiability of feed resources which, in turn, are

closely linked to cropping activities. In addition, the review of past and
current redistribution schemes (Chapter VIII) found many problems in
maintaining adequate levels of productivity among redistributed animals.

61, The consultant team suggests that rather than make animal
distribution the key development strategy, the focus should instead be on
making the current stock of animals more productive in their present
locations. Animal distribution would play a complimentary and supporting
role to this overnll strategy. We propose that animal distribulion schemes
be more limited in scope, that the recipients be better targeted and that
better support services be provided.
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62, Analysis in Chapter III indicated the major gains in livestock
product output that could be expected through marginal improvements in key
parameters such as the male/female ratio, reproductive performance,
reduction of mortality and faster growth rates. Our recommended
development projects (Chapter IX) are based on these conclusions as well
as supporting evidence from the technical analysis carried out in the
various chapter of this report.

63. By implication, sector development strategy will require a shift
on focus from one concentrating on animal population as an indicator of
goal achievement to one concentrating on productivity and output as the
relevant indicators. This would require improvement of the feed resource
base, animal health support, more technical staff in the field and better
support for such staff, easing of regulations covering female slaughter and
live animal exports, and a rational genetic improvement program. Each of
these aspects is covered in Chapters III - VIII.

64. There is an urgent need to reduce production costs of commercial
systems by liberalizing imports of feed ingrecients. The view of the
consultant team is that none of these qualify as strategic commodities and
import authority should be transferred from BULOG to the private sector.

65. The dairy industry is nct making its maximum contribution to the
sector. We recommend a development strategy which closely links the
product users (dairy factories) with the producers to improve productivity,
qQuality contrel, and lower the handling/marketing costs. More private
sector participation is salled for and less govenment subsidies. In
addition, much higher levels of technical support are needed covering arcas
such as feed production, feeding practices, animal health, product quality
control, calf rearing, dairy herd recording, genetic improvement, and
general management. Analyses in Chapters TIT - VI highlight the nature
and serverity of the problems. Several projects are proposed in Chapter IX
which would help overcome these problems.

66. Animal health support strategies include concentration on
diseases and heulth nroblems of major economic importance, sharply reducing
neonastal mortalities, improving veterinary field services, improving links
between DGLS and research institutions, and additional training. Several
projects are proposed in Chapter IX which would assist in meeting these

objectives.

67. On the institutional side, we recommend reallocation of
resources away from administrative/clerical positions towards technical
positions and towards extension activities. This would be a logical step
needed to implement the projects identified.

68, Outreach pilot projects for the use of rice straw and estate
crops-animal integration should seriously be considered. These would be
included as components of several projects outlined in Chapter IX.

10, Livestock projects

69. A major objective of the sector review was to build up an
information base and carry out selected analysis which would help identify
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gspecific project activities. These activities should clearly flow (a) from
the analysis of sector development goals and strategies and (b) from the
analysis of contraints currently operating within the sector.

70. A total of 10 projects were identified as having immediate
priority.
71. Projects that the team identified that could possibly be

Justified based on further study include the Java/North Sumatra dairy
industry development study, a feasibility study of livestock
marketing/slaughterhouse improvement, a feed resource evaluation/animal
feed requirements study, a breed evaluation study, and a study to assess
potential areas of collaboration between DGLS, provincial Livestock
Services and enimal helath research institutes.

72. Projects that we feel are ready for an implementation phase
include the animal health fiel: services project, the integrated draft
animal improvement project, an intensive animal fattening project for large
and small ruminants, a village poultry development project, and an
integrated livestock services/livestock credit project that would include
many of the discrete projects mentioned above.
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PART I. SOCIOECONOMIC BACKGROUND
CHAPTER I. THE ECONOMY

A. The General Economy

1.1 Indonesia comprises more than 13,000 islands spanning about 5,000
km from east to west. The country supported a population of about ™
million in 1983. The current population estimate is 162 million pr

About 60% of the population is concentrated on the inner islands o1

Madura, Lombok and Bali, which in total account for only about seven

cent of the land surface. The population is estimated to grow at an
average rate of about 2.2% per annum and remains predominantly rural.
Chapter II provides additional details on Indonesia's population, land
area, and population distribution.

1.2 The resource base in the country includes primary energy sources,
minerals, timber, and a diversified agricultural base. Prior to the
international recession in 1981, an average annual economic growth of about
eight per cent had been achieved. To counter the effects of the recession
on the Indonesian economy, the Government of Indonesia (GOI) undertook new
iniciatives including a 28% devaluation of the ecurrency, major rephasing of
projects in the public sector, institution of price increases in petroleum
products, financial reform affecting interest rates and credit ceilings,
and a tax reform program. However, uctive debate continues regarding the
efficacy of these policies, particularly in the highly protected industrial
sector (Dick, 1985a).

1.3 The rccession in the industrialized countries first reduced the
demand for major non-oil exports and then reduced earnings from oil.
Increased exports of LNG and LPG have helped compensate, in part, but
Indonesia continues to face depressed prices for major commodity exports.

A severe drought in 1982 reduced agricultural output. Consequently, growth
in GDP in 1982 was only 2.2%, implying no growth in per capita income.

1.4 ftecently, national income estimates for 1984 were revised to be
consistent with an updated 1980 input-output table. In 1983, a combination
of factors, firstly, an expanding world economy, led to GDP growth of 4.2%.
Agricultural output recovered from the drought-affected 1982 level (2.1%
growth over 1981) to grow by 4.8% in 1983. GDP growth in 1984 was 5.8% ut
constant 1983 prices (Dick, 1985a).

1.5 Growth of the economy was narrow.y based on increased notural gas
production (about 40% of the increment) and increased agricultural output
{24% of the increased value of output}. The economy was sluggish
throughout 1985, with forecast GDP growth of 1.6% probably not met due to
declining petroleum prices throughout th year. Promotion of non-oil
exports has suffered under the burden of high domestic production costs, a
consequence, in part, of inefficient and highly protected local industries.
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Per capita income in 1985 is about $620, which classifies Indonesia ag g
middle income developing country.

1.6 Recent (early 1986) steep declines in world oil pPrices are
leading to further GOI cutbacks in development expenditures. These
macroeconomic developments make it highly unlikely that Indonesia will meet
target growth rates of GDP of 5-5.5%/annum that were projected for the
current five year development plan (Repelita IV covering 1984/85 -
1988/89) ,

1.7 Inflation has been moderate by standards of most developing
countries, with 9% in 1982/83, 13% in 1983/84, and about 7% in 1984/85.

The current surplus of rice and depressed prices for many exports will help
hold down food-related costs. GOI development expenditures for 1985 /86
will be about even with, or slightly less than, the rate of population
growth. 0il and #8s receipts continue to make up about 90x% of GOI budget
revenues. External reserves are about $5 billion, equivalent to about 4
months of merchandige imports. However, the current account deficit ig
expected to increase as 0il earnings decline in the face of current and
medium-term Pressure on oil prices. Sluggish domestic demand has curtailed
imports (a 25% drop in value between the first half of 1984 and the first
half of 1985). Table I.1 bresents some summary data on the Indonesian
economy.

1.8 The formal financial sector is composed of a commercial banking
system dominated by five state owned development banks, a state development
bank, the Centranl Bank (Bank of Indonesia), 70 private national comuercial
banks, 11 foreign banks, 3 development finance companies and 26 regional
development banks. The state commercial bank that has been most heavily

upon the livestock sector.

1.9 A major task facing the country is to provide employment
opportunities for g rapidly expanding labor force, During the current Five
Year Plan, labor force supply is projected to increase at 2.8% pvr year and
a total of 9.3 million new entrants will have to be accomodated during this
period. Given the proportion of the labor force in agriculture, this
Fepresents a major task for the agricultural sector. The GOI recognizes
the key role of agriculture in the balance of payments, in employment, in
income distiibution and in food supply areas, and channels a considerable
amount of development expenditures to the sector. A sustained rate of
growth of 5% per annum is considered necessary to have g significant impact
on employment creation and poverty alleviation. The economy must create
approximately 1.8 million new Jobs per year to maintain current workforce
Participation levels. As mentioned above, there is now little likelihood
of Indonesia currently reaching this 5x growth in the economy, so job



Table I.1 Summary data on the Indonesian economy (as of 30 June, 1985)

Mosat
recen’
Item Measure 1960 1970 estim:-» Remarks
Area Total (000 sq. km) 1919.44 1982
Per capita GNP (us ¢) as/ 560 1983
Life expectancy
at birth (years) 41 47 a/s 54 1¢
Infant mortality (per 1000 live births) 150 121 a/s 102
Daily per capita
calorie supply (cal) n.a. 1970 2380 1982
Daily per capita
protein supply (gnm) n.a 41 51 1982
Adult literacy rate (%) 39 57 b/ 68.3 1982
Income distribution: X income received by:
Highest 5% of households n.a. n.a. 23.5 1976
Highest 20% of households n.a. n.a. 49.4 1976
Lowest 20X of households n.a. n.a. 6.6 1976
Lowest 40X of households n.a. n.a. 14.4 1976
Labor force ('000) 1980 1981 1982 1983 1984
Total force 62,541 60,762 59,599 n.a. n.a.
Total employed 51,553 69,123 57,803 n.a. n.a.
Agriculture, forestry,
fisheries 28,834 36,336 31,593 n.a. n.a.
Mining and manufacturing 5,067 5,053 6,413 n.a. n.a.
Others 17,652 17,734 19,797 n.a. n.a.
Unemployed or
underemployed 868 1,639 1,796 n.a. n.a.
Unemployment /underemployment rate(X) 1.7 2.7 3.0 n.a. n.a.
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Table I.1: (Continued)

Gross domestic product,
constant 1973 money prices 1980 1981 1982 1983 1984

% share by industry:

Agriculture, forestry

fishery 30.7 29.8 29.8 29.9 n.a.
Mining and manufacturing 24.5 24.4 23.0 22.6 n.a.
Construction 5.7 6.0 6.1 6.3 n.a.
Electricity & water 0.7 0.7 0.9 0.9 n.a.
Transvort & communications 5.5 5.6 5.8 5.9 n.a.
Irade 16.6 16.9 17.5 17.4 n.a.
Others 16.4 16.5 16.8 17.0 n.a.
Growth rate (%)
Agriculture, ferestry,
fishery 5.2 4.9 2.1 4.8 n.a.
Mining & manufacturing 12.2 7.6 -3.1 2.1 n.a.
Others 12.0 10.2 5.5 4.9 n.a.
Gop 9.9 7.9 2.2 4.2 5.8
Consumer price index
Consumers, Jakarta
April 1977-March 1978=100 149.8 162.6 177.2 196.2 219.2
X change 15.4 8.5 3.0 10.7 11.7
Source: Asian Development Bank. 1985. Report and recommendations of the

President to the Board of Directors on a proposed loan to the
Republic of Indonesia for the Fisheries Industries Credit
Project. RRP no. 705 -INO. Asian Development Bank, Manila.
3/ World Bank estimate, 1934.
b/  Pericd between 1969-1971.



1.10 Agriculture continues to be the most important segment of the
Indonesian econonmy, accounting for 30% of GDP, 60X of total exployment and
70% of non-oil export: . Accordingly, the GOI has placed high priority on
agricultural development through its successive Five-Year Development Plans
(Repelita), the fourth of which is current. The growth of agriculture
during Repelita IV is targeted at 3.0x. The objectives of t!. »lan is
social justice for all, high economic growth and national scac .1ity.
Section B of this chapter provides additional background cn the
agricultural economy.

1.11 A major strategy of the plan is to relocate manpower and labor to
match the development potential for agriculture in the various regions.
Towards this end, a bold transmigration program is in operation which
resettles people from the densely populated "inner" islands (Java, Madura
and Bali) to the "outer" islands, mainly Kalimantan and Sumatra. As
result, more than one-half million hectares of new land has been br

into cultivation each year, with 8 million more hectares planned to
brought under cultivation during the current plen period. One major
consequence of this ambitious plan hac been the attainment of a rice
surplus by 1984/85,

B. The Agricultural Economy

1.12 The agriculture sector is of primary importance to the majority
of Indonesians, nearly 80X of whom live in rural areas. Agriculture is the
primary source of income for about two-thirds of all rural households and
10% of all urban households.

1.13 There is considerable scope for expanding agriculture as
Indonesia has 192 million hectares of total land. Only 20 million hectares
of the 70 million hectares considered suitable for agriculture are being
cultivated. The Government has accorded high priority to development of
the sector to ensure self sufficiency in food and increased human welfare,
especially in the rural areas.

1.14 Table I.2 gives production indices for ma jor agricultural
products over the 1978-1984 period. The agricultural sector was a growth
leader in 1984. Much of these increases were due to the second successive
bumper rice crop, and gains in the output of rubber, oil palm, cassava,
maize, sugercane and copra. As a result, per capita food availability in
1984 was 141% of that for the 1969-71 period (see also section D below).



Table I.2: Index of agricultural production

1978 1979 1980 1981 1982 1983 1984

Food prod’n. (total) 112.9 116.7 127.7 136.7 137. 143.7 146.5
Agriculture (total) 112.6 116.6 127.0 136.1 134. 141.6 145.9
Crops (total) 112.8 115,11 125.0 135.5 132, 140.1 145.4
Livestock

products (total) 113.1 131.9 145.0 153.5 160. 163.4 163.6
Cereals (total) 116.2  116.7 131.4 145.6 144, 157.4 162.6
Food, per capita 105.6 106.9 114.7 120.5 118. 122.2 122.5
Agriculture, per

capita 105.4 106.8 114.0 120.0 11§. 120.4 122.0
Crops, gross per

capita 105.5 105.5 112.3  119.5 114. 119.1 121.6
Livestock products,

gross per capita 105.9 121.0 130.4 135.4 138. 139.2 136.9
Cereals, gross per

capita 108.7 107.0 118.1 128.3 125, 133.9 136.0
Source: FAO, (1984)
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C. Livestock in the Indonesian Economy

1.15 There has been a recent increase in interest in the livestock
sector. Several factors have played a role:

~ Numerous studies have indicated a shortage of draft ani~ils
relative to the minimal power requirements needed for : - uate land
preparation and for expanding the cultivated area (appendix tables
1.1 and 1.2)

~ The transmigration programs require additional animals for the
provision of traction power, transport and manure (appendix table
1.3)

~ Prices for livestock products in general, and beef in partic
have been increasing faster than the general rate of inflat:
An expanded supply of animal products is seen as a means of
dampening these increases (see section D, below)

- National goals to increase self-sufficiency have resulted in major
investments in dairy production and milk marketing to reduce the
foreign exchange losses from dairy product imports (see Chapter III
and appendix tables 1.4 and 1.5)

= Livestock are being recognized as a key element contributing to
rural incomes and an efficient utilization of rural resources

- Increased animal product consumption is an integral part of meeting
national nutritional goals

~ Indonesia has an exportuble surplus of several animal feedstuffs
(cassava, rice bran, copra meal, palm kernal meal) and has the
capacity to produce exportable surpluses of corn (De Boer, 1984).
There is interest in using more of these feedstuffs within Indonesia

- There is increased interest in developing exports of livestock
products. (Appendix table 1.16 shows the very marginal contribution
of livestock products to Indonesia’s exports)

- Farmyard manure continues to play an important role in Indonesian
agriculture. Appendix table 1.5 shows the projections of available
farmyard manure and compost, while Chapter Il presents the results
of the ADB-DGLS livestock producers survey, which indicates the
high priority most farmers place on manure as a reason for holding
animals

l.16 The livestock sector is an important segment within the economy,
providing almost all the domestic consumption of meat and eggs, and part of
the milk. The sector also provides draft animals for agriculture and
transport; sustains a domestic leather industry plus provides additional
hides and skins for export; meets a considerable part of the fertilizer
requirements of agriculture; acts as a means of saving and capital
accumulation; and provides other surpluses for a limited export market.
Additional details about the livestock resource base, including data on



livestock populations, productivity, and economic role are given in
Chapters II1 and VII.

1.17 A summary of provincial data on agricultural holdings with
livestock, based on the 1980 Census of Agriculture, is given in table I.3.
Given the diversity of Indonesia and the great differences in rural
population densities (Chapter 1I), the variation in provincial figures for
percentages of agricultural holdings with cattle and buffalo is expected.
The variation in animals per holding is much less since, even in areas
where there ore large areas of unutilized land, farm-level constraints on
labor, capital, and land quality tend to limit the number of animals
individual households can manage.

1.18 Since 1972, total meat production has expanded about 6.5%
annually, due largely to rapid growth of the poultry industry and increased
beef production (Appendix Table 1.7). Of the total meat production in
1983, about 47X was beef, buffalo end horse meat combined, followed by 34%
poultry meat, 9.7X pork, and 9.5X goat and mutton.

1.19 Strong demand for livestock products during the last decade has
led to price increases of livestock products. Prices for livestock
products have also increased faster than general prices as reflected in the
general inflation rate. Dixon (1984) has also confirmed that livestock and
fish prices have increassed relative to other agricultural products.

1.20 The price effect is also illustrated by livestock's increasing
share in the Gross Domestic Product (GDP) derived from agriculture.
Livestock’s share of GDP derived from agriculture increased from 6.9% in
1978 to 9.2% in 1981 (BPS, 1983). Fish accounted for the major portion,
having increased 5.9% in 1978 to 6.7% in 1981. Nevertheless, the livestock
industry’s contribution to GDP derived from agriculture is underestimated
for two reasons.

1.21 Firstly, a number of important products of livestock enterprises
do not appear as cash outputs, and therefore are generally excluded from
macroeconomic surveys. These include the value of draft power, manure and
liquidity (the capacity to produce cash upon demand, and the relative cost
of producing it, and the "insurance" livestock ownership confers).

1.22 Secondly, "gross" income is the sole criterion used to calculate
the livestock industry’s share of GDP. Most livestock enterprises (with
the exception of specialized dairy, poultry and pig farms) use very few
inputs other than labor. Consequently, the livestock industry’s share
measured in "value added"” might be substantially higher than reported using
gross income.

1.23 Meat production trends can be estimated by two methods. First,
the production can be derived from livestock population data as presented
in appendix table 1.9. The underlying assumption is that animal
productivity over the last ten years has remained unchanged. If the
assumption accurately reflects reality, then it must be concluded thet meat
production from ruminants is stagnant.



Table L.3: Distribution of aaricultural holding with livestock, based on 1980 agricultural census

Cattle Kater Buffalo Sheep and Goats (8t =

Total Holdings wfcattle Mo, Ave.  Holdings w/ buffalo ho dve.  Holdingsu/ S4 ¢ Ave,

agic, -—-——emee— = of mj e of a0 eeeeeeeneeeees of  no./
Provice  holdings no. (I} cattle holding no. (1) buffalo holding ro. (1) Si6 holding

{000)  (000) {000) (000} (000) (000) (000}
Aceh 26 6.7 18 207.4 3.1 68.4 18 169.¢ 2.5 Wi 20 308.0 [N
Morth Susatra 964.5 5.5 6 158.5 2.9 959.6 6 13.6 2.4 NSy N 516.0  4.¢
Nest Sueatra 489.7 115.2 A 191.6 1.7 5.8 13 113.8 1.7 %4 9 115.4 2.5
Riau 267.4 119 ] 2.1 2.7 9.9 [} 9.7 3.0 2.8 10 123.1 &
Jagbi 250 17,1 8 B 21 16 Pl 5.4 3.1 30.4 14 7.5
South Susatra 531.4  51.0 10 1430 2.8 119 2 42.9 3.6 9.7 9 186.8 3.7
Bengkula 128.7 9.3 7 28 28 99 8 9.5 3.0 27.1 2 9.4 2.5
Laapung N7 %1 13 1771 2.0 149 2 3.1 2.2 s 2 #8.2 34
I Jakarta  17.3 0.1 1 0.2 21 0.8 5 1.6 2.0 60 X .1 5.4
West Java  M42.5  83.1 2 170.3 2.0 215.4 6 u3.2 2.1 1,¥%6.7 W0 46186 3.4
Central Java W36 7833 2 1342, 1.8 147.6 [ 327.5 2.2 1,160.8 H 3895 34
D.I.

Yogyakarta 423.8 1489 35 23%6.3 1.6 8.1 2 12.0 2.1 16d.6 39 \IN] 2.7
East Java  J744.5 17844 48 34234 1.6 730 2 186.7 2.6 1.077.6 2 3,18.3 3.0
Bali 30.5 234 &2 256 2.1 3.1 1 1.3 2.3 1.2 &3 9 17
West Musa

Tenggara 3730 1209 32 7.0 2.3 4.0 13 2030 - 43 76.0 20 28.7 3.8
East Musa .

Tenggara  488.8 93.6 21 854 5.2 4.3 3 156.1 3.7 8.3 23 0.0 3.7
Nest

Kalisantan 381.7  31.9 8 8.3 2.7 04 0.1 1.1 2.7 1] 4 8.6 Jd
Central

falisantan 144.5 5.6 4 15.6 2.6 0.7 0.5 3.7 5.6 2.5 2 110 45
Sauth

Kalisantan 308.2 0.5 7 4.8 2.7 40 1 13.6 3.5 9.1 3 0.6 LS
East

Kalisantan 104.3 3.9 4 10.5 2.7 1.8 2 5.7 3. 5.2 S A6 A7
orth

Sulawesi 2796 71 B 2.3 26 0.3 0.1 5.5 1.7 21.0 8 5.2 36
Central

Sulawesi  20.3 5.5 & 122 3.0 31 2 10.8 3 .4 15 1223 43
South

Sulawesi 7419 2.8 % 838.5 4.0 117.3 16 340.3 2.9 14,8 15 838 3]
South East

Sulawesi  138.5 198 14 65.0 33 30 2 8.0 2.6 14.3 10 ¥%.7 3
Fast Tisor  113.3 9.4 8 0.3 W2 8.2 7 40.2 (W] 2. fal] 1.8 [
Haluka 186.2 9.2 5 3.7 A 1.0 0.1 6.7 6.4 3.5 10 7.3 5.3
Irian Jaya  157.8 3.0 2 14.0 4.6 0.2 0.1 0.3 1.7 3.9 2 18.4 4.7
Total

3.3

Indmesia 18,673.0 4,053.4 22 8,819 2.2 945 S 2309 26 4738 B 15,%l.6

Source: Mational Livestock Census Survey, DELS (1900)



1.29 On the other hand, "meat production" figures show a substantially
increased production during the same period (1969 - 1982). This increase
can be explained only partly by decreasing animal exports, presented in
appendix table 1.15. For example, meat production from goats is reported to
have increased by more than 50% during REPELITA ITI (1979 - 1983, table
1.7) while goat population remained virtually unchanged. Knipscheer, et
al., (1984) have attributed this large difference between the reported
increase in meat production and in population to a growing awareness of the
small ruminant’s contribution to the national meat supply. They suggest
that meat production from small ruminants Yad previously been
underestimateod.

1.25 Meat production for different livestock species is estimated in
appendix tables 1.9 through 1.13 using population figures from 1979. Meat
from hersec. ducks, rabbits, quail, pigeons, and other minor sources has
not been :.cluded in this analysis.

1.26 Meat production figures are based on the follov:ing model:

- total animal population

= percentage adult femules

- percentage offspring per adult female

- off-take [(1) x (2) x (3))

- home consumption [percentage of (1))

- increase in inventory [percentage of (1))

- animals sold (4-5-8K)

- animals imported/exported by province

- animals consumed per province excluding home consumption (7-8)

- animals consumed per province including home consumption
[(9) x (5)]

- average weight of animals sold

—~ average dressing percentage

- estimated total volume of meat produced per province

1.27 For the poultry and the pig sector, two sets of production
parameters were used: "traditional” sector (village chickens and buck yard
pigs),and the "commercial" sector. The market share of each sector
(traditional versus commercial) was based on population data or assumption.
As expected, production parameters between the two sectors differ
tremendously. Presently, the BPS calculations differentiate only between
village chickens (ayam kampung, ayam sayur or ayam buras) and "improved"
chickens (ayam ras) but nol between local pigs and "improved" pigs.
Appendix Table 1.13 therefore yields meat production figures for the pig
sector that differ substantially from BPS figures. It should be stressed
here that use of the terms "village" or "local" versus "modern” or
"improved" breeds does not imply that the higher productivity of these
animals results necessarily from genetic improvement. More likely, higher
productivity results because farmers using "improved breeds" also use
improved management practices. Table I.4 summarizes 1979 meat production
as estimated by various sources.

1.28 Meat production figures are culculated in Table 1.5 using the
above conversion factors for the most recent livestock numbers (1982).
Again, these figures differ substantially from DGLS meat production

I - 10

\"



estimates and projections.

1.29 Egys are an important part of the Indonesiun diet. Current
estimates by the Dinas Peternakan for egg production and projections show
that eggs are a substantial source of prote n, calories and Appendix
Table 1.14 also illustrates the growing importance of eggs ve to

other livestock products, notably meat.

1.30 Skins and hides have traditionally been a relevant export product
for Indonesia. [n the later years, however, the leather processsing
industry in Indonesia has developed rapidly, so that the major part of
these by-products are presently processed domestically. Appendix table
1.15 shows the decrease in skins/hides exports, especially for cattl -and
buffalo hides.

D.  Consumption, Nutrition, Demand, and Prices

1.31 Nationally, Indonesians spent about Rp 131,064 annually per
capita in 1981 (BPS, 1983). Of this amount, 61% was allocated for food
items on average. However, as 1981 per cuapita income was higher in urban
areas than in rural areas, Rp 200,664 compared to Rp 110,520, rural
Indonesians spent a greater share of their income on food. Consequent ly
rural [ndonesians spent an average of 66% of their income on food compared
to urban dwellers’ 52%. A summary of rural wage levels for various
locations in Indonesia determined from field visits by study team members
is presented in appendix cable 1.186.

1.32 Fish accounts for about 60% of the protein in Indonesian’s diets
compared with 25% from meat. Indonesians obtain three times more protein
from meat than milk or eggs. Beef provided more meat protein than any
other meat. The annual per capita meat consumption {(1983) of 4.32 kg is
quite low compared to the other countries in the ASEAN region, suggesting
that demand will continue to incresse for some Lime.

1.33 Appendix table 1.17 shows the percentage of average income spent
on different food items. Animal protein foods are found in three
categories: fish, meats, eggs and milk; miscellaneous food items, and
prepared food, A breakdown by income group shows that Indonesians spend a
greater share of their total income in each of these categories as their
tncome increases. In other words, as income per capita rises, expenditures
on these high quality goods will increase at a faster rate. This is also
reflected in the estimates of income elasticities of demand for livestock
products.  The income elasticity of the demand for a given product reflects
the percentage change in demand one can expect from an increase of 1% in
income.  Several sources provide estiv-tes of income elasticities.
Generally these are above 1, indicating that demand for livestock products
tends to grow more rapidly than ircome. Table 1.6 shows Lhat the income
elasticities used by DGLS and the World Bank are on Lhe conservalive side
wiereas higher estimates are reported by SUSENAS (1978) and Sabrani (1982).



Source

Species ADB 3/ BPS b/ DINAS </

Cattle 112,581 134,055 213,700
Buffalo 39,526 35,141 64,400
Small ruminants 64,623 61,715 52,300
Chicken 215,071 (100, 300) 100, 300
Pigs 109, 250 91,559 54,200
Total 544,051 422,770 484,900

3/ Winrock team estimate (1985)
b/ BPS Yearbook (1983)
€/ Dinas Peternakan "Informasi Data Peternakan, 1983"

Table I.5: Meat production in 1982 and DGLS
projections for 1984 (1000 tons)

Study team Dinas (1984)b/
beef 113.56 261.6
buffalo 40.76 75.3
sheep/goats 66.91 84.6
chicken 419.89 226.4
pigs 130.50 64.5
Total 771.62 712.4

3/ Consultants estimates for 1982
b/ DGLS projections for 1984
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1.34 The response of quantity consumed to income is reversed for
staple foods such as cereals and tubers. People in higher income
categories spend a smaller proportion of Lheir money on these items. These
consumption patterns are rather universal and have two important
implications:

- demand for fish and livestock products will increase
more rapidly than most other food items

- livestock production effectively transfers income
from high-income consumers to animal producers

08 time series
71 cross-section

Sabrani, 1982 red meat
SUSENAS, 1979 meat
eggs and poultry
dairy
DGLS red meat
poultry
pork
fresh milk
milk powder
Hedley total livestock
products (urban)
total livestock
products (rural)
SUSENAS, 1979 total livestock
products

not known
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=
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—
2]
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[t~
—
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World Bank/FAO,

1980 pork 1 not known
duck eggs 1
beef 1
mutton 1.
poultry meat 1

1

poultry eggs

TSN OO

1.35 Another study of food consumption patterns in Indonesia was
published by the World Bank (Chernichovsky and Meesook, 1984). Table 1.7
gives estimates of proportions of households consuming livestock products
in the SUSENAS survey areas as well as total expenditure elasticities of
demand (Table I.8). The latter are similar to income elasticities of
demand, and also show that the DGLS income elasticities of demand used in
Repelita IV projections (appendix table 1.21, bottom) are probably too low.
Therefore, effeclive demund will probably grow faster than that projecled
and the demand-supply gap will probably grow, resulting in rising real
prices for livestock products,



1.36 Another feature worth noting in Table I.7 is the very small
proportion of Indonesia’s population that consumes meat and poultry (22%),
eggs (31X), or dairy products (14%), the large rural-urban differences and
large differences between expenditure classes.

Table 1.7: Proportions of households reporting consumption
of food groups based on 1978 SUSENAS survey

Meat and Poultry Eggs Dairy products

Indonesia 21.77 31.10 14.01
Region:
DKI Jakarta 52.56 66.73 52.31
West Java 17.64 24.27 12.30
Central Java 12.11 17.87 8.11
DI Yogyakarta 11.95 28.28 13.31
Bast Java 20.21 30.66 6.16
Sumatra 26.54 40.93 21.96
Bali & NTT 37.00 30.98 5.53
Kalimantan 28.66 41.99 22,05
Sulawesi 23.06 38.33 19.98
Maluku & Irian Jaya 17.70 26.18 45,47
Location:

Urban 42.74 54,99 38.25

Rural 17.55 26.29 9.13
Expenditure class:

Lower 40% 6.35 14.41 1.92

Middle 30% 16.90 29.11 8.04

Upper 30% 45.85 53.96 35.01

Source: Chernichovsky and Meesook, 1984

1.37 Additional information on rural household consumption patterns
was provided by the ADB/DGLS survey (see preface). Respordents in the
survey were asked what percentage of products consumed was home-produced.
Considering the fact that this survey was conducted among livestock
holders, the substantial amount of livestock products purchased (appendix
tables 1.18 and 1.19) might be surprising. Only a minor smount of
livestock products reach the household by barter (appendix table 1.20).

1.38 Appendix table 1.17 gives total and per capita figures on
consumption of meat, milk, and eggs over the 1972-1983 period.



1.39 Appendix tables 1.21 and 1.22 give projected per capita and total
consumption over the 4th Five Year plan period. Increuses in poultry meat,
edggs, and milk consumption are much slower than those realized over the
Repelita III period. Differences between rates of growth in ~nendix
tables 1.21 and 1.22 are due to population growth.

Expenditure group Meat Eggs and Poultry Dairy Produrts
Java
Lower 40% 3.948 1.143 0.076
Middle 30% 2.162 2.871 0.076
Upper 30% 2.534 2.544 2.203
Outer Islands
Lower 40% 1.332 2.110 0.719
Middle 30% 3.112 3.621 1.856
Upper 30% 3.148 3.050 2.779
Source: Chernichovsky and Meesook, 1984
1.40 In general, it was felt that consumption levels in appendix table

1.22 would not be met for Repelita IV. Meat production, with the possible
exception of poultry, will not expand fast enough because of a combination
of technical problems which are exacerbated by government policies towards
the sector, and lack of high quality support services for producers. Egg
production could expand at the target level if BULOG policies towards
soybean meal imports are revised and if the current sluggish demand
situation improves. Milk consumption is unlikely to increase at projected
levels because high product prices, quality problems, and slow income
growth all restrict consumer demand.

1.41 The market for livestock in Indonesia is becoming increasingly
integrated. This is also visible in price trends. Rosmijati Sajuti (1984)
recently conducted a market study of meat and eggs on Java and Bali.
Examining prices over a period of five years in five cities (Denpasar,
Surabaya, Semarang, Bandung and Jakarta), he found high price correlations
among these cities. Correlation between Jakarta prices and prices in the
other cities increases as distance from Jakarta decreases, illustrating the
flow of animals [rom Nusa Tenggara and East Java to Jakarta (See table
1.9).



1.42 Comparison of locational marketing margins relative to Jakarta
prices showed a similar relationship. 1In a well-integrated market,
marketing margins increase as distance from the primary market increases,
in this case Jakarta. The Denpasar market margin as a percentage of
Jakarta prices (43X) was higher than Surabaya (36X), which is closer to
Jakarta.

Table I.9: Price correlations between Jakarta and
other cities on Java and Bali, 1979-1983

Bandung Semarang Surabaya Denpasar 2/
meat 0.99 0.93 0.90 0.77
edgds 0.60 0.70 0.70 0.30

Source: Rosmijati (1984).
a/ Cities are listed in order based on distance from Jakarta.
Bandung is closest to Jakarta, and Denpasar is furthest.

1.43 Relative prices among regions suggest that markets became
increasingly integrated between 1977 and 1982. For example, appendix
tables 1.23 through 1.25 show that between 1977 and 1982 the differences
between cattle prices in Jakarta and Nusa Tenggara decreased 19%. The same
tables indicate that, in view of the increasing differences between cattle
Prices in Sulawesi and Jekarta, the potential for export from Sulawesi to
Jakarta has increased. Appendix table 1.23 also shows that meat prices
have risen much faster than the inflation rate (based un CPI, consumers'’
price index).

1.44 Two other important conclusions cun be drawn from the tables.
Firstly, red meat prices approximately tripled between 1977 and 1982,
indicating increasing demand on the ruminant sector, especially for large
ruminants. Secondly, the price differential between red meat and poultry
meat is increasing (see price indexes). These price trends give credence
to the demand projections by Sabrani (1979) and Dixon (1984), and also
indicates that demand projections for Repelita IIT were underestimated.

1.45 Regional price series, in actual Rupiahs, are given for beef
(appendix table 1.26), buffalo meat (appendix table 1.27), pork (appendix
table 1.28), goat meat (appendix table 1.29), live chickens (appendix table
1.30), chicken meat (appendix table 1.31), and eggs (appendix table 1.32 -
1.34),

E. Government Development Plans and Objectives

1.46 The focus of GOI economic strategy and development planning has
greatly shifted from earlier concerns about reconstruction of the economic
infrastructure and stabilizing the economy to issues dealing with the
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generation of high economic growth rates and a more even distribution of
benefits arising from rapid growth of the economy. The agricultural sector
plays a major role in these plans.

1.47 The basic development objectives of the current 5 year
development plan, Repelita IV (1984/85-1988/89), are a more -
distr-ibution of the benefits of development, pursuit of soc: ' stice,
high economic growth and economic stability. Agriculture is o play a
major role by increasing output of export ci.ups, generating employment
opportunities through transmigration, and expanding food crop areas on the
outer islands.

1.48 As mentioned in section A of this clhapter, employment generation
is a major concern, and the high proportion of the population engaged in
agriculture implies that this sector must continue to play the major ’
in generating productive employment for most of the new labor marke -
entrants.

1.49 Specifically, Repelita IV objectives specify the objectives or:

- meeting the needs for food and supply
of raw materials to domestic industries
- increasing export earnings
- increasing farmer incomes
- expanding employment and job opportunities
~ providing production opportunities to entrepreneurs
- supporting balanced regional and rural development
~ increasing transmigration activities

1.50 The overall target for growth in the agricultural sector during
Repelita IV has been sct at 3% annunlly. It is proposed to expand and
improve agricultural production (crops, fisheries, livestock, plantations,
and forestry) through intensification, expansion, rehabilitation and
diversification, based on subsectoral and area specific conditions and
requirements. Resource conservation and management will be emphasized in
all cases. Further, the objective of increased food production will
include the expansion of vegetables and animal protein supply, thereby
improving the quality of food intake and reducing malnutrition.

1.51 The main objectives for the livestock sector in Repelita IV have
been set as:

- to increase farm incomes and employment opportunities through
the enhanced production and productivity of livestock

- to increase livestock population and production to meet
domestic demand for both animal services and animal products

- to increase export earnings and reduce imports of livestock
products

—~ to mecet the demand for draft animals and supply manure for crop
production

- to conserve indigenous breeds like the Bali cattle
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- to increase the carrying capacity of grasslands through the
establishment of better quality forages, thus improving total
natural resource productivity and the environment

1.52 During Repelita IV the major targets set for the livestock sector
are as shown in table I.10.

1.53 Repelita IV aims to make Indonesia & net exporter of livestock
and livestock products within five years. Total import of livestock end
livestock products at the end of Repelita IV (1988/89) in terms of value is
projected at $71.2 million, comprising $5%.6 million of milk powder and
$12.6 million of livestock. The corresponding export target is $80
million, of which about $62 million is from export of hides and bones, and
the rest from export of livestock. The targets in respect to draft animals
and employment are to increase the draft animal population by 224,000 and
to create 697,000 additional jobs in the livestock sector.

Table I.10: Repelita IV targets for livestock production

Actual Target Annual Per Cent
Quantity for Average Increase
in 1982 1988/89 (1984/85 -~ 1988/89)
Livestock population ('000 heads):
Large ruminants 9,247 10,046 1.0
Small ruminants 12,122 14,002 3.0
Pigs 3,587 5,267 6.6
Livestock production (000 tons):
Meat 629 893 6.1
Eggs . 297 419 6.6
Milk 117 533 33.0
Per capita consumption (kg/annum):
Meat 4.1 5.1 3.9
Eggs 1.8 2.0 4.4
Milk 4.3 5.0 3.0

Source: DGLS (1983a), Worksheets for Repelita IV

1.54 The Repelita IV objectives and targets in the livestock sector
will be pursued through the following programs: (1) importation of
selected livestock breeds, an expanded artificial insemination (AI) program
and distribution of good breeders, to increase livestock population; (2)
improvement and development of animal fodder, feed and nutrition, so
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increasing livestork productivity; (3) encouragement and assistance to the
private sector for livestock breeding and production; and (A) strengthening
of support services including veterinary services, extension, pilot
schemes/demonstration, credit, and training. For dairy development, the
approach will involve the establishment of linkages between pra-ducers,
cooperatives, and the milk processing and marketing industri. -.

1.55 Aaditional details on Repelita IY projections are provided in
appendix tables 1.1, 1.5, 1.21, 1.22, 1.35, and 1.36.

F. Long-term Prospects

1.56 The Indonesian economy has slowed noticeubly since late 1984 and
the current trend towards decreased petroleum prices is causing subst-ntial
downward revisions in estimates for econvmic growth, exports and go: nt
revenues. While this has detrimental effects on short-term public
investment in agriculture, recent events shouid serve to again higl

the role of agriculture in the economy and its importance in being
generate non-oil exports and sources of revenue. The ~veakening economic
situation will also dampen projected increases in demand for livestock
products. However, analysis in this chapter has indicated that income
elasticities of demand used in Repe’iia IV were probahly too low and that
demand, at constant prices, would probably grow faster than projected based
0~ GCI estimates of 5.5% annual growth in GNP over the plan period.

1.57 The analysis in this chapte: has also indicated that growth in
rural incomes and rural employment has lagged behind overall growth of the
economy. Furthermore, consumption of animal products in Indonesia in
general and in the rural areas in parcicular is very low with the vast
majority of households seldom consuming meat, milk or eggs. These factors
will also limit growth of primary livestock product demand.

1.58 Demand for secondary products, such as draft power and manure,
should grow faster than past trends because of the rapid growth of
transmigration programs. Animal manure is being increasingly recognized as
a key input in transmigration areas, particularly those characterized by
acid, infertile soils. These areas are becoming more common as the prime
transmigration sites are being closed to further transmigrants.

1.59 The agricultural economy of Indonesia is large by any standard
-nd produces a highly diversified range of products. This presents a
number of problems and also opportunities for increasing animal production.
The feed resource base (Chapter IV) is based largely on the crop sector and
growth opportunities for crops will generally have a direct impact upon the
feed availability to support livestock E-oduction (DeBoer, 1984).

1.60 The major areas in which there has been strong commercial market
demand and good project opportunities for private investment are in
commercial poultry and swine. Little protection is provided to this sector
and little is required. Standards of productivity, marketing, and product
quality are at, or close to, international standards. The study ‘eem
strongly recommend that procurement of imported feed ingredients be
returned to the private sector because there is no logical economic or
technical reason for the current arrangement (see Chapter VIII).



1.61 There are also excellent market opportunities in the more
traditional sectors, such as village poultry, pigs, cattle, and water
buffalo. A large amount of technical, sociological, and econcmic
information about each of these species is summarized, and there is
considerable scope for expanded project activities in each area, and
financial inputs can be improved.

1.62 In summary, the overall economic envircnment is favorable for
continued expansion of the livestock sector. Medium~term prospects for
general economic growth are favorable, leading to increasing demand for
livestock products. Consumption levels of animal products sre very low,
and well below recommended daily allowances. Continued growth in
transmigration programs will require additional animals. Productivity
levels for most species have room for tremendous improvement, much of it
attainable uf relatively low cost. Constraints to rapid growth of the
livestock s-.ror include very low purchasing power of the vast majority of
the rural population, which will dampen effective demands and market
growth, very limited resources for animal production on most farms,
traditional husbandry practices which constrain productivity, lack of
capital to invest in productivity-increasing weasures, and government
policies and development strategies which hinder the most efficient use of
resources within the sector (Chapter VIII).



II. THE SOCIOLOGICAL SETTING

2.1 This chapter describes socio-cultural characterir : >f Indonesia
as they influence livestock production systems. The chap.. :scribes
physical features, the people and their history, demograph: -
characteristics and trends, and social organization. The chapter concludes
with a discuseion of the sociological strengths and weaknesses influencing
adoption of improved livestock management practices.

2.2 There have been very few sociological studies on livestock
production systems in Indonesia. In addition, the socio-cultural < versity
resulting from Indonesia’s more than three hundred ethnic groups t

difficult to generalize. The following discussion relies on a li
review, results of a recent survey of 2700 Indonesian households
by the Asian Development Bank and the Directorate General of Livest
Services, secondary data, and observations made by members of the
study team during extensive field visits.

A. Location and Physical Features

1. Location

2.3 With 13,677 islands, the Republic of Indonesia (ROI) is the
world’'s largest island complex. Its unique physical features have, to a
largs extent, influenced migration patterns, communication among diverse
ethnic groups and other factors, waich in turn influence livestock
production systems.

2.4 Stretching eastward from the mainlund of southeast Asie, Indonesia
encompasses nearly all the land area between the Philippines and Australia,
excluding only Prpua New Guinea, Sarawak, Sabah and Brunei. It borders on
the Indian and Pacific Oceans and the South China Sea. It covers nearly
5,600 km from east to west and 1,600 km from north to south. Indonesia’s
land area covers 1.8 million square kilometers, most of which lies south of
the equator. Kalimantan is the largest island area with 28% of the total,
while Nusa Tenggara is the smallest with 4.6%.

2.5 Geologically, the Indonesian archipelago is one of the world’s most
complicated structural regions. It consists of two relatively stable blocks
of great age -- the Sunda Shelf in the west and the Sahul Shelf in the east
-- between which lies a highly unstable area composed of deep-sea basins
alternating with blocks that rise above sea level to form islands.

2.6 The Sunda Mountain system consists of two parallel arcs, linked
with the Himalayan Mountain system. The outer arc consists of a submarine
ridge which in places rises above sea level to form islands. It includes
the islands which lie parallel to the west coast of Sumatra, and runs east
beyond Java, to¢ form the Sumba, Timor and Tanimbar islands, and then bends
sharply to the north through the Kei islands to Seram and Buru. The inner
arc is formed by Sumatra, Java and Nusa Tenggara islands from Bali to
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Wetar. Bending in a great hook to the north, the inner arc ends at the
island of Banda. A map showing the islands is presented in Figure 1I.1.

2.7 While the islands of the outer arc are nonvolcanic, those of the
inner arc are volcanic, with extinct and active volcanoes as well as
solfatara and fumarole fields. Active cones continue to produce lava flows
and large quantities of volcanic ash.

2.8 Each island is a discrete unit, making it difficult to delineate
major physiographic regions for the country as a whole. In general, each
island consists of highlands, plains of thin alluvium over the rock of the
foothill regions, and low plains of Aeep alluvium, usually located along
the coast. The arrangement of these major components varies, however, from
island to island.

2.9 Rainfall rather than temperature regulates agricultural activity
in Indonesia. Temperatures are nearly constant, differing only a few
degrees between the warmest and coolest months, and they range from a daily
low of 23°C to a high of about 31°C in the plains and between 18 °C and 27
°C on the interior plateaus. Rainfall, however, varies greatly in timing,
distribution and amount.

2.10 Monsoons dominate Indonesia's climate, winds which blow from
opposite directions depending on the season. The monsoon pattern varies
depending on an area’s north-south orientation to the equator, its
pro:imity to Australia, and the position of the intertropical front -- the
area of convergence between the southern and northern tropical air masses.
During the months of December through February, the west monsoon brings
rain to the paddy fields of southern Sumatra, Java and Nusa Tenggara. From
June through August, these areas are affected by the east monsoon, which
brings dry air from Australia. However, only the Nusa Tenggara islands and
eastern Java have a well-developed dry season. By the time the east
monsoon has crossed the equator, turning into the southwest monsoon of the
northern hemisphere, its winds have become humid and a source of rain.
Sumatra and Kalimantan, in close proximity to the equator and distant from
Australia, have no dry season, although rainfall diminishes slightly in
July and August. ’

4. Soil

2.11 There is a very close positive correlation between the geographic
distribution of young volcanic materials, soil fertility, and population
density. The best Indonesian soils are those derived from young volcanic
basic material; those which come from acid volcanic ejecta are less
fertile. Irrigated rice is cultivated on the best soils, supporting high
population densities.

2.11 The fertility of Indonesia’s soils is also strongly affected by
the climate. High temperatures lead to rapid chemical weathering of the
parent rock, while heavy rainfall in excess of evaporation results in rapid
leaching of the soil. For example, the soils of Kalimantan are subjected
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to constant leaching, and since they are derived from sedimentary rock and
have not been renewed by volcanic activity, they are for the most part too
poor to support intensive cropping without addition of fertilizers and
lime.

2.12 Indonesia’s archipelagic structure has deeply affected its
economy, history, and culture. The seas both separate and link the isluands
of the archipelago. Consequently, each island has evolved its own social,
cultural, and economic character; and the seas, by preventing mass
migration, have enabled minor groups to preserve their cultural and
linguistic identity. Indonesia’s history and socio-cultural composition
are discussed in the next sections.

2.13 Despite fossil remains of early man found on Java, Indonesia was
apparently peopled by immigrants of Malay origin who migrated from the
Asian continent in about the first and second millinnium B.C. Two
settlement patterns developed. On the outer islands, the population
engaged in trades and fishing, snd was clustered along the coasts. Their
interiors were sparely populated by shifting cultivators. In contrast,
rice cultivation dominated on Java, much of Bali and parts of Sumatra,
sustaining dense populations in the interior. Tribal groups dominated in
the upland interior areas.

2.14 In the third and fourth centuries A.D., Indian sailors used port
facilities on Sumatra, Borneo and Java. This contact resulted in an
elaborate "Hinduized" culture in the coastal comnunities along the main
trade routes and in the populous inland agricultural communities of Java.
However, Indian civilization was not accepted without change. The more
elaborate Indian forms and terminology were used to refine indigenous
concepts. In addition, the Sanskrit alphabet brought literacy to the
elite, and with it an extensive literature on scientific, artistic,
political and religious subjects.

2.15 A series of "Hinduized" kingdoms dominated Java, Bali and southern
Sumatra from the seventh century to the end of the thirteenth century. The
kingdoms engaged in the international spice trade. By the thirteenth
century, trade patterns between Europe and Asia were well-organized.
Gujaratis of western India dominated the trade between Molucca and western
India, from there Arab traders controlled the routes to the west, bringing
the goods to Europe where the Venetians controlled trade.

2.16 Islam first gained a foothold in the northern tip of Sumatra at
the end of the thirteenth century, spreading gradually over 200 years or
so. Islamic zeal remained strongest in the same northern region of
Sumatra, where it had begun, but had no success at all on Bali and some of
the more sparsely populated islands of Nusa Tenggara and Sulawesi. The
degree to which the new religion displaced previously held beliefs and
practices varied among groups and social classes. Islam gained a more
devout following among the coastal merchants than among the aristocracy and
the Brahmanically-oriented traditional intellectuals.
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2.17 By the late fifteenth century, all the maritime powers of Europe
were competing for control of the spice trade. The Portugese were the
first to exercise control. Despite their brief presence (except on Timor),
they introduced Christianity to the archipelago and took control of the
spice trade away from Indonesiens.

2.18 During the sixteenth and seventeenth centuries, tt .utch focused
on the outer island spice trade. Later they devoted their attention to
Javanese :aricultural production. The Dutch trade monopoly obtained a high
market price in Europe by controlling production and paying low prices to
producers for forced production of cash crops, ensuring profits for the
Dutch East India Company. This discouraged peasants from adopting improved
agricultural technologies, and over time widened the disparity between
Indonesia’s subsistence agricultural economy of peasant Indonesiu:- d the
mercantile economy operated by and for the Dutch.

2.19 The Dutch government assumed administration of the compi:::
territories in 1800. The British ruled briefly from 1811 to 1816 but the
area was returned to the Netherlands with the fall of Napoleon at Waterloo.

2.20 The Dutch government forced farmers to produce indigo, sugar,
coffee, tea, tobacco, pepper, cinnamon, palm oil, cloves, cinchona, cotton
and cochineal, even rice in some cases, for export. Theoretically, forced
cultivation substituted for land rent (a per capita tax in kind). However,
land rent was also collected in some areas, and labor on roads and
irrigation works was demanded as well. Work for the government sometimes
occupied more than 200 days of a villager’s year.

2.21 In 1870, the government began to phase out forced production in
favor of taxation. The new policy encouraged private investment by Dutch
and other foreigners, leading to widespread investment in plantation
agriculture. This system brought major changes in the structure of
Indonesian life. Wage laborers working on commerical plantations were
removed from their homelands, weakening traditional systems of mutual
support. Plantation agriculture was not innovative. As a result,
Indonesian cultivators did not acquire new skills and improved technologies
through their experiences as wage employees. Displaced wage laborers were
not the only Indonesians affected. As untilled land came under cash crop
cultivation, farmers could no longer move to new areas when the soil became
depleted or conditions become too oppressive. Moreover, sugar and
irrigated rice require similar soil and moisture conditions. Sugar
production quadrupled betwen 1870 and 1900, seriously disrupting rice
production in the most densely populated areas of central and eastern Java.
In many cases, all lands within a specified radius of a sugar mill were
required to produce sugar for sale to the mill at a fixed price. Finally,
money indebtedness (partially resulting from the need to pay taxes)
resulted in much of the peasant-owned land being brought under the indirect
control of foreign investors.

2,22 Beginning in the 1880s, the Dutch began to establish schools for
the Indonesian aristocracy. Yet even this group was frequently under- and
unemployed. Their discontent led to the beginning of the nationalist
movement in the early part of the twentieth century. This movement
continued to grow throughout the early part of the century. During the
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Japanese occupation, Dutch administrators were imprisoned and replaced in
all but the top positions with Indonesiasns. The Japanese also encouraged
naticnhalist sentiments to varying degrees throughout their occupation.

2.23 The Dutch'returned at the completion of the war, and from 1945 to
1950 Indonesians fought for nationhood in battle, through diplomacy and in
the United Nations. In 1949, the federal Republic of the United States of
Indonesia was formed. This government failed after seven months, and was
replaced by the Republic of Indonesia which continues to exist today.

C. Anthropological Perspective

1. Socio-economic diversity

2.24 Today, there are over three hundred different ethnic groups in
Indonesia, each with its own cultural identity. In addition to Bahasa
Indonesian, more than 250 languages or dimlects are spoken in the
archipelago. Nearly all the major world religions are represented as well
as a wide range of indigenous religions (Geertz, 1967; Cooley, 1968;

Koent jaraningrat, 1971). Communities range from small isolated villages to
huge modern cities.

2.25 Economic adeptations range from semi-nomadic shifting cultivation
to irrigated rice production to highly capitalized plantations producing
export crops. Manufacturing occurs in cottage industries, modern factories
and industrial complexes. Both itinerant peddlers and sophisticated
commercial firms engage in commerce.

2.26 Despite the diversity, some generalizations can be made. Most
Indonesians are peasants, i.e. they are small-scale, independent farmers.
Nearly all engage in commerce (however little) and have some contact with
ideas from the cities (however indirect). Few are so isolated as to be
economically self-sufficient or unaware of cultural differences and social
change. On the other hand, few are commercial farmers in the sense of
systematic production solely for the marketplace. Most are limited
resource tarmers producing partly for their own household consumption and
partly to sell into urban or international market networks. The highly
capitalized plantations producing export crops employ only a small portion
of the total Indonesian population.

2. Three broad socio-cultural groupings

2.27 Indonesia’s social and cultural groups have bean influenced by the
country's physical and ecological characteristics and history. The coastal
perimeters of the islands culturally have much in common because of the
frequency and ease of contact among them. However the interior island
peoples, cut off from one another, display widely diverse cultural forms.
The interior regions are of two broad ecological types: areas suitable for
wetland rice cultivation and areas unsuitable for wetland rice cultivation.
Areas suitable for wetland rice cultivation are those parts where extensive
irrigated rice terraces can be maintajned —- primarily in the great river
plains and the volcanic slopes of central and esstern Java and Bali, and to
a lesser extent in scattered pockets on other islands. In other areas,
topography, soil or rainfall patterns meke wet-rice cultivation difficult,
resulting in shifting agriculture or other economic adaptations.
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2.28 As a result, Indonesian society can be categcrized into three
broad socio-cultural types: 1) the strongly Hinduized inland rice
cultivators, 2) the trade-oriented, deeply Islamic coastal peoples, and 3)
the tribal groups of the mountainous interin: regions. The *hree types are

by no means exclusive. They are indistinct conceptual di : 's into which
many of Indonesia’s three hundred ethnic groups can crude. categorized
for the convenience of description. There are several impoe . at groups

which do not fit into this scheme. These, notably the Batuk, Minangksbau,
Minahassans, and Ambonese have undergone rapid and extensive change in the
past century.

a. Wetland rice cultivators

2.29 The wetland-rice cultivators of inland Java and Bali com more
than one-half Indonesia's total population. Inland villages are 1
and densely populated, and it is here that population pressures :. y

becoming unmanageable. Although uniquely Indonesian, the culturs

inland rice-cultivators is still strongly influenced by India of the iirst
millenium. Java's culture is also shaped by Islam, introduced there in the
fourteenth century. The inland rice-cultivator’s culture stresses formal
etiquette and proper recognition of status distinctions between aristocrat
and commoner. Spiritual and social refinement are highly admired, and the
arts are intensively cultivated.

2.30 Of the two islands, Bali is more traditional. Its indigenous
social structure still functions today. The Javanese peasants are "post-
traditional." The combined impact of Islam and colonial commerical
development broke down much of Java's traditional social structure but did
not produce a modern institutional system of the type found in Europe or
contemporary Japan. The Javanese community, unlike most other areas of
Indonesia, is almost "suburban" in its lack of distinct social boundaries
and the near absence of institutionalized groupings. The development of
large urban centers on Java has contributed to the process ol socio-
cultural change.

b. Islamic coastal peoples

2.31 A heterogeneous community of Malays, Javaneses, Makassarese,
Moslem Indians, and Arabs as well as Portugese, English, Dutch, Chinese and
others -- loosely governed by a local Moslem sultan —- grew up at nearly

every harbor in the archipelago. Their cultural similarity results from a
common history (participating in the international spice trade of the
fourteenth to the nineteenth centuries) and the unifying force of Islam.
Outside Java, many of the twentieth century towns have grown up around
these former trading kingdoms. Development of the modern governmental
apparatus has increased the ethnic heterogeneity and conferred civil
servant status on many of the local aristocracy.

2.32 Harbor sultans historically claimed interior tribal groups as
subjects (described below) and forcibly extracted tribute from them at
times. However, the two worlds -- coast and interior —- had little to do

with one another. In contrast, the Islamic market towns of Java, which
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were founded at an early date along Java's northern coast, had strong and
intricate social relationships with the highly-developed civilization of
its interior.

c. Tribal groups
2,33 The tribal groups of mounteinous interior regions, simplistically
categorized together, include a wide range of cultures, including the
Toraja of Sulawesi, the Dayak of Kalimantan, and the Halmahera of Seram ns
well as the people inhabiting the interiors of Nusa Tenggara and Irian Jaya
islands and some communities of Sumatra. Until recently, most tribal
societies remained in virtual isolation from the outside world, each
developing its own distinctive patterns of life. Most are shifting
cultivators of dryland rice or gardeners of sago, maize or root crops.

When the opportunity presents itself, they adopt wetland rice cultivation
or commer~-al cultivation. However, many of these peoples inhabit marginal
lands . .a are not suitable for irrigated farming. Kinship ties are
stressed by most of these groups instead of territorial or "feudal”
political bonds, and they often have large corporate groups of kinsmen
which own land, ritual objects or status titles as a unit. The process of
administrative rationalization, creating territorial districts headed by
civil servants, has substantially altered traditional forms of community.

2.35 Much of Indonesian society retains its traditional form today,
although altered to serve changing needs. On the other hand, the colonial
experience and the events of the postwar period have set into motion
exceedingly important changes which are affecting different segments of
society at dificrent rates. One of the most pervasive and potentially
powerful forces for change is education, which is rapidly being made
available to every Indonesian child, rural as well as urban. ot only are
local elementary schools multiplying but their graduates are increasingly
entering secondary schools and universities in the urban centers. As a
result, peasant villages are increasingly exposed to new ideas and
technologies, and perhaps, may be increasingly receptive to adopting them.
In addition, Indonesia’s general class structure appears to be changing as
the ranks of trained white-collar and professional workers increase.

2.36 Educational background influences livestock management practices
and adoption of new technology in livestock production and murketing
systems also. Statistics are not available showing what percentage of the
113.9 million rural householders have completed primary school. However,
Just 3.1X of the 28.8 million agricultural workers (including those engaged
in forestry, hunting and fishing) over ten years of age had completed
primary school in 1983 (BPS, 1983).
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2.37 Respondents in the ADB/DGLS livestock sector survey were asked to
rate their literacy (table II.1). Nearly one-half rated their own and
their spouses’ literacy as "just fair". A greater percentage rated their
children’s literacy good to excellent, reflecting rural households®
increasing access to education.

Table II.l: Farmers'rating (%) of family

members’' literacy

Family Member Excellent Good Fair Poor
Farmer 10 26 48 17
Spouse 6 15 49 29
Children 14 29 40 15

Source: ADB/DGLS (1985)

4. Religious influences on livestock systems

2.38 Each religion’s beliefs and ceremonies influence the social
behavior of its adherents. Dietary rules have a particularly strong
influence on livestock production and warketing systems. Areas with a high
percentage of Muslims raise cattle, buffalo, sheep, rabbit, chicken, duck
and quail because these animals and birds are permitted by Islam. Islam
prohibits pork consumption. Consequently, swine production is more
prevalent in Bali, Nusa Terggaru Timur, West Timor, North Sulawesi, and
Irian Jaya where Hindus and Christians are more strongly represented.
Despite the dominance of Islam, Indonesia has a surprisingly large pig
population (3.7 willion in 1983), cwned primarily by ChLristians, Hindus and
Buddhists.

2.39 Similarly, religious and life-cycle ceremonies influence the
livestock production and marketing systems. The use of livestock in life-
cycle or religious ceremonies confers considerable socjal status on a
household. Buffalo, pigs, goats and sheep are most commonly used, cattle
rarely. Chickens are used only for small traditional parties. Vergouwen
(1964) described how buffaloes were slaughtered to celebrate the bestowal
of the name of an ancestor on a son in a northern Sumatra family.
Tradition dictated how the meat should be divided among relatives, village
leaders, the community, musicians, servarts, e.c, demonstrating and
reinforcing the strict social and structural relationships among
individuals and groups participating. Other ethnic groups perform similar
ceremonies for a variety of events. These have been described by
Singarimbun (1975), Danandjaya (1971), Koent jaraningrat (1971), and Ukur
and Cooley (1977).

2.40 Ceremonial practices may influence both production and marketing
practices. In breeding, farmers may select for traits valued for
ceremonial reasons (color, for example). In addition, an animal’s
ceremonial value may also influence market decisionmaking. For example,
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field visits showed that tribesmen in Irian Jaya refused to sell their pigs
even though they could get a good price because pigs were needed to pay
brideprices. However, there was one excep! ion; pigs were sold to finance
children's edlucation.

D. Recent Trends in Population, Settlement and Land Use

1. Population Trends
2.41 Indonesia is the fifth most populous nation in the world surpassed
only by China, India, the USSR and the USA. The 1961 census showed a
population of 97.1 million compared to the estimated 1985 population of
165.2 million, an annual average increase of 2.21X. The GOI projects a
1990 population of 183.4 million (BPS, 1983). Population growth rates vary
substantially among provinces. Statistics show that the population growth
rates range from 0.92% in D.I. Yogyakarta to 5.58% in Lampung.

2.42 Appendix table 2.1 shows the population density by province in
1961, 1971 and 1980. The 1961 average population density was 51 people per
square kilometer, increasing to 62 in 1971 and 77 in 1980. However,
national averages are deceptive because the population is highly
concentrated in a small area. In 1980, 62% of the total population lived
on the island of Java which encompasses only 7% of the land area (BPS,
1983).

2.43 Population density has increased in all provinces during the last
two decades. Java has had the highest density followed by Bali throughout
the period. However, Java and Bali's population density have increased at
a slower pace than other areas. [n 1961, Java supported 476 people per
square kilometer, compared to an average density ranging from 3 per square
kilometer in the Moluccas and Irian Jaya to 63 in Nusa Tenggara. In 1980
Java's population density was 690. In contrast, it ranged from five in the
Moluccas and Irian Jaya to 96 in Nusa Tenggara. Transmigration, which is
discussed later, is one of the contributing factors to the slower rate of
increase on Java and Bali.

2.44 In 1971 there were 24.5 million households in total, increasing to
30.3 million in 1980. The average household consisted of 4.8 individuals
in 1961 and 4.9 in 1980. 1In 1980, average household size ranged from 4.5
in Irian Jaya and West Java to 6.1 in the Moluccas.

2.45 The population employed in agriculture, forestry and fisheries has
increased in recent years, but not as rapidly as the total workforce (table
I1.2). In addition, the number of households relying on agriculture has
increased in the last two decades from 12.2 million households in 1963 to
17.6 million in 1983. On average, agricultural land expansion has kept
pace. The land area controlled by agricultural households has increased
from 12.9 million hectares in 1963 to 19.0 million hectares in 1983. The
average land area controlled by each agricultural household was about the
sume in 1973 and 1983, about 1.1 hectares. However, 1983 average land size
was smaller in Java than other areas, 0.63 hectares compared to 1.69
hectares in areas outside Java. Thalauw, et al. (1984) question whether
Java’s average 0.63 hectares per household is sufficient to support a
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family. The ADB/DGLS (1985) livestock sector survey found that
agricultural households selected for their livestock production activities
average 5.64 members. Appendix table 2.2 shows the average breakdown by
sex and age. The average age of the heads of survey households is 36
years.

Table II.2: Population of Indonesia (thousands)

Population Economically Active

In % in
Year Total Agric. Total Agric. Agric.

1970 120,280 79,698 42,495 28,157 66.3
1975 135,666 B4,970 46,900 29,374 62.6
1980 150,958 88,847 51,567 30,350 58.9
1983 159,434 90,070 54,281 30,665 56.5
1984 162,167 90,371 55,150 30,733 55.7

Source: FAO (1984). Production Yearboook, Vol. 38

2.46 Table II.3 shows the number of agricultural households, land in
cultivation and average size landholdings. The table demonstrates that the
number of agricultural households and the total land area controlled by
them has increased in the lest two decades. Outside Java, agricultural
land expansion has enabled the average land area controlled by .gricultural
ho  =eholds to remain roughly constant over the period. In contrast, the
average area controlled by agricultural households on Java decreased from
0.71 ha in 1963 to 0.63 ha in 1983. During the Third Repelita (1978/79 -
1983/84), 275,410 ha of new land was brought into cultivation (Pidato
Kenegaraan President Republik Indonesia Soeharto, 1984).

2.47 In 1980, 11.0 million agricultural households controlled less than
one-half ha, dropping to 8.7 million households in 1983. Conversely, 17.5
million agricultural households controlled more than one-half ha in 1980
comparcd to 18.7 million in 1983 (BPS, 1983). However, the number of
households with small holdings is greater on Java than other areas
(Ihalauw, et al., 1984).

2.48 Respondents to the ADB/DGLS livestock sector survey were asked
about their landholdings. (Households were selected because of their
livestock production activities. It is assumed that the majority of
households owning livestock also own or have access to land. Consequently,
survey results cannot be used to generalize about rural households in
general.) Of those that own land, ADB/DGLS survey households own 1.76 ha
on average. Of those that rent land, survey households rent 0.95 hectare
on average. Of those farming coimunal lands, survey households control
1.49 ha on average. Of those farming village lands, survey households
control 0.75 ha on average. Finally, of households farming government

II - 11



Table I11.3: Number of agricultural households and size of land
holding controlled in 1963, 1973 and 1983

Agricultural Land area
households controlled by agricultural households
Percentage Percentage Average Percentage
Households increase Hectares increase holding increase
('000) in decade ('000) in decade (ha) in decade
Java:
1963 7,935.1 5,647.0 0.71
1973 8,664.4 9.19 5,505.2 (2.51) a7 0.64 (9.85)
1983 10,127.6 16.89 6,359.5 15.52 0.63 1.56
Outside Java:
1963 4,301.4 7,236.9 1.68
1973 5,709.1 32.72 8,60s.0 19.71 1.52 (9.52)
1983 7,501.1 31.39 12,600.4 46.14 1.69 (11.18)
Indonesia:
1963 12,236.5 12,883.9 1.10
1973 14,373.5 17.46 14,168.2 9.97 0.99 (1.01)
1983 17,628.7 22.65 19,019.9 34.24 1.08 (9.09)

Source: BPS (1983)
a’/: () = decrese in percentage
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lands, survey households control 0.84 ha on average. However, land tenure
arrangements vary substantially from area to area. For example, land
ownership and rental is most common in the intensive rice production areas
of Java and Bali. Communal lands are more common in tribal areas.
Government lands are more commonly *‘tilized at higher altitudes.

2.49 The size of landholdings influences a household’s ownership, use
and management of livestock. Consequently, intervention strategies aimed
at increasing livestock production and income derived from livestock
production must take into account the vastly different conditions between
densely and sparsely; populated areas. Government efforts to resettle
households from densely populated areas to less densely populated areas
with agricultural potential are discussed in the next section.

2.5C Appendix table 2.3 shows that 36.2X of agricultural households in
Indonesia are engaged in livestock production. The proporticn ranges from
19% in the Moluccas and irian Jaya to 51% in Nusa Tenggara. App.adix table
2.4 indicates that 27% of agricultural households hold cattle and/or
buffalo. Clearly, the small proportion of households owning livestock
presents a great potential for government assistance and expansion of
livestock production, particularly in transmigration areas where land is
more readily available.

2.51 The ADB/DGLS livestock sector survey obtained data describing
livestock producing households' sources of income and their relative
importance. Appendix table 2.5 shows the number and percentage of
livestock-producing households engaged in various activities which
contribute to household welfare, presumably income-generating activities.
Crop production and livestock activities contribute to nearly all
households’ income (96%). Off-farm employment (30%) and other activities
(27%) are the next most frequently mentioned activities. Reliance on off-
far~ employment varies substantially among areas, ranging from 12% in South
Sumatra to 49% in Nusa Tenggara. Similarly, reliance on fishing and
trading activities varies substantially among areas. Only 1% of the Irian
Jaya households interviewed are engaged in fishing compared to 100%
interviewed in the Kalimantan area. The percentage of households engaged
in trading ranges from 12% in the North Sumatra and Molucca areas to 40% in
Nusa Tenggara.

2.52 While households were selected because of their livestock
production activities, cropping activities were ranked very important or
important sources of income by 65% of all households interviewed, more than
any other income source (appendix table 2.6). Livestock activities were
ranked very important or important second most frequently (28%), and other
unspecified activities third most frequently (13%).

2.53 Appendix table 2.7 provides insight into the role of livestock in
Indonesian farming systems. The importance of the savings function for all
species is obvious. The ranking of the draft function for large ruminants
and the manure supply function for small ruminants above that of meat
production is striking. However, one should note that the savings role of
livestock is narrowly correlat=d with its meat producing role: a more
efficient meat producer implies a more efficient savings mechanism.
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2.54 The relative importance of various income-generating activities
varies by area. Cropping activities were ranked very important or
important by 98% in Irian Jaya compared to just 31X in North Sumatra.
Livestock activites were most frequently ranked very important or important
in Kalimentan (78%) and least frequently in South Sumatra (9%). Of the 21%
of all households engaged in trading, 38X rank trading very important or
important. Households in Nusa Tenggara (NT) engage in trad.ng more
frequently than households in other areas (40%). In addition, 84% of NT
households involved in trading rank it highly. Similarly, 69% of NT
houscholds with off-farm employment rank it very important or important, a
greater proportion than households in other areas.

2.55 The wide variation in population growth rate and density among
provinces has widespread social, economic and political implications for
agricultural development in Indonesia, including livestock production and
marketing systems. Since 1905, Indonesia has undertaken a variety of
programs and projects aimed at resettling households in less densely
populated areas. President Soeharto has identified the following primary
objectives for transmigration (Pidato Kenegaraan Presiden Republik
Indonesia, 1984):

- to overcome problems arising out of unequal population
density and distribution of manpower among the various
islands of Indonesia;

- to expand the bases for development efforts in
general by creating more employment opportunities; and

- to speed up the assimilation process of the nation
and to strengthen national defense and security.

2.56 Presidential Decision No. 1/1973 identified Java, Madura, Bali and
Lombok as the areas of origin of transmigrants. There are four priority
criteria used for transmigrating people out from these islands (S. Ismah
Afwan et al., 1984):

- Areas suffering from a natural disaster;

- Areas with critical need such as infertile land,
river basin, etc.;

- Areas with an extremely high population density; and

- Areas to be used for development projects such
as mines, oil and gas fields, etc.

2.57 There are two types of transmigration. The general transmigration
scheme is fully funded by the government. Spontaneous transmigration also
occurs, Some spontaneous transmigrants receive government or private
Toundation funds while others finance resettlement through their own
resources. (Budiman, 1984), Appendix table 2.8 shows the number of people
and households transmigrated to areas outside Java, Madura, Bali and Lombok
from 1905 to 1983/84.
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2.58 Transmigration is intended to expand the base of agricultural land
in production end to increase agricultural production. Hence, each
transmigrant is provided with 2.0 ha of land of which 1.25 ha are cleared
by the government, 0.25 ha is used for homesite and garden and 1.0 ha is
for phase one agricultural development.

2.59 In order to help transmigrants cultivate their new agricultural
land, the government provides draft animals, primarily Bali cattle.
According to those participating in the program, draft animals are
distributed one year after transmigrants resettle. Draft animals are
distributed under a variety of contractual arrangements; however, the
"Sumba" contract (described later in this report) is presently the most
common. In addition to cattle and buffalo, goats, chickens and ducks also
may be distributed to transmigrant households.

2.60 Clearly, access to draft animals for land cultivation influences
crop production in transmigration areas. Compared to the Second Repelita,
the Third covering the period 1979/80 to 1983/84 showed a 28X increase in
the livestock population controlled by transmigrant households. In
addition to distributing livestock for draft, livestock development
programs in transmigrant areas are aln~ aimed at specialized production.

2.61 Livestock development programs in transmigration areas will be
expanded during the Fourth Repelita. About 700,000 households will be
resettled in dryland areas and 300,000 households in tidal areas. For
transmigrant households resettled on dry land, a total of 385,000 large
ruminants and 1,400,000 small ruminants will need to be distributed.

E. Social Institutions and Livestock Systems

1. Credit arrangements: gadohan schemes

2.62 About 36% of all households in Indunesia own livestock of some
type. Credit arrangements play a central role in increasing the number of
households owning livestock. One means of providing credit for livestock
purchase is the gadohan system. Under the gadohan system, livestock are
distributed to farmers by government, private donors or other farmers in
return for production, offspring or weight gain. A contractual agreement

specifies the farmer's repayment obligation.

2.63 The gadohan system was used as early as 1912 in East Nusa
Tenggara. The colonial government imported and distributed 10 cows and one
bull to village heads for distribution to farmers in Flores, Sumba and
Timor. Over time, the ratio of male to female cattle distributed has been
changed. With the "Sumba" contract, two cows are distributed for each bull
(Metzner, 1978). In addition, farmers may use gadohan schemes to obtain
goats, sheep and pigs as well as both imported and indigenous cattle.

2.64 Under the government-sponsored gadohan scheme, livestock are
distributed through the Dinas Peternakan, special projects (i.e. IFAD Small
holder Cattle Development Project, SESTADP, ADB-1l, Provincial Development
Programs, etc.) or quaii-government agencies such as Irian Jaya Joint
Development Foundation (JDF). A formal gadohan contract is signed between
the government and an individual farmer. The formal contract specifies the
form of repayment, the repayment schedule, and sanctions. In return,
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farmers are given an ownership card for the animals received. The farmer's
performence in gadohan is recorded and monitored using a card system.

2.65 On a limited scale, private foundations support gadohan schemes.
For instance, church-based foundations in cooperation with the Dinas
Peternakan implemented a gadohan scheme with a training component,
distributing Bali cattle and swine to farmers in Irian Jaya and the
Moluccas.

2.66 In some cases, farmers themselves operate informal gadohan
schemes, primarily in Java and transmigration settlements. Three different
schemes were observed during field visits. In one informal gadohan scheme,
the farmer provides a pair of cattle, a male and female, and the plough.
The recipient uses the cattle and plough for arable production, and bre«ds
the cattle. The recipient repays the farmer initiating the gadohan scheme
one-half of his harvest ("maro hasil"). 1In another informal gadohan
scheme, recipients repay one-half the net profit from the sale of calves
("maro bati"). In the third scheme observed, ‘he recipient gives every
other calf to the farmer initiating the scheme ("maro anak").

2.67 In order to make use of the extension services provided by
government, farmers are divided into groups of 15 to 20 farmers. A contact
farmer is appointed to obtain and convey extension information to the
group. Groups may be formed by field or settlement location. (While both
arrangements have been used to form fermers groups for livestock
production, field visits indicate that groups based on field location are
more effective.) Farmers groups are used as the basis of distribution for
some gadohan schemes in which the group shares a sire. In addition,
farmers groups are used for dissemination of information and demonstration
of improved livestock production technologies.

2.68 In some cases, livestock may be distributed through village
leaders, increasing farmers’ confidence in the distribution scheme.
Undang-Undang No. 5/1979 specifies that all villages in Indonesia must have
a formal structure with power centralized with the village head. The
village head is assisted by several officials. Lembaga Ketahanan
Masyarakat Desa (LKMD) or the Village Council is the forum in which village
leaders discvrss issues and make concensus decisions. The quality of
leadership and decision-making depends on the ability and personality of
officials in both village government and LKMD.

2.69 Religious or clan leaders, land clearing pioneers, and other early
adopters may also play an important role in the success or failure of a
project at the village level. Information gathered from the field visits
revealed that repayment of gadohsn cattle organized by the JDF in Irian
Jaya was almost 100% due to the active participation of clan leaders.
Another field visit to Alakuang village in South Sulawesi province showed
that a Haj successfully initiated a poultry nucleus estate system in early
1980,

a. Experiential/attitudinal implications

2.70 Gadohan distribution schemes must be structured taking into
account ethnic, linguistic and cultural factors. In addition to
transmigrants originated from Madura, Java, Bali end Lombok, 10% to 15% of
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the pesople native to transmigration areas have resettled at newly opened
transmigration sites. Indigenous settlers also obtain livestock through
gadohan schemnes.

2.71 Field observation shows differences in livestock management
practices and use of draft animals between the transmigrants coming from
Java and Bali and the native people resettled in transmigration sites. The
transmigrants from Java and Bali have more experience and skill in managing
livestock and using draft animals for land cultivation. These gaps in
experience, skill and use of draft animals and manure reflect their
different farming systems.

2,72 Ja slash and burn agriculture and small rubber and pepper estate
farming systems of the indigenous transmigrants, farmers depend on the whim
of nature. Farmers minimize inputs, including labor because of high
production risk. As a result, large ruminants do not play an important
role in their arable production activities. Animals generally are not kept
as a source of draft power or as a source of manure. Animals are primarily
a social status symbol and a form of savings to meet big expenditures such
as building a house, chil.:en's education, marriage of family member,
burial ceremony, etc. Consequently, animals must fend for themselves for
the most part.

2.73 In contrast, farmers practicing intensive arable systems (e.g.
irrigated rice production) employ livestock management practices
appropriate to their situation. In addition to their social and economic
functions, animals are used for draft and their manure is used as
fertilizer. As a result, better animal feeding must also be provided and
more labor is required from the farmer. For example, large ruminants may be
tethered. Farmers have to cut and carry grasses to feed their animals.

2.74 A case study obtained during field interviews illustrates the
effect of a transmigrant's attitude towards adopting improved management
practices. During the team’s field study trip to Southeast Sulawesi cattle
were observed freely grazing in the open fields while comparable areas
nearby were planted in crops. The cattle owner was asked why he let his
animals graze in the open fields rather than planting the open fields in
crops {and gathering forage for the cattle). His reply reflects an
attitude which must be taken into account when structuring livestock
development programs. He said: "Sir, the animal has four legs. Why should
I put effort into cutting and carrying grasses to feed them when the
animals can use their own feet to find grasses for themselves?"

2.75 When farmers transmigrate, they bring with them their experience,
skills and attitudes about how to raise crops and rear livestock. These
attitudes influence their willingness to adopt improved technologies. It
appears that transmigrant settlers are generally more willing to adopt
improved management practices. The indigenous settler’'s farming systems
seem to be more rigidly guided by customary law.

b. Ecological implications

2.76 Another case study obtained during field interviews illustrates
the importance of ecological factors in structuring gadohan distribution
schemes. A spontaneous transmigrant settled in a swampy area of Jambi
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province and owned 1.0 ha consisting of the homeyard and a farm planted in
coconut trees and paddy. He received Madura cattle through a gadohun
scheme in 1983. Despite his cropping activities he keeps the cattle for
their manure and savings only, because they cannot be used as draft
animals in swampy areas. Moreover, mosquitoes are a serious problem for
cattle. The owner built a closed stable with good ventilation to alleviate
the problem, demonstrating the high value transmigrants place on livestock.
During the night he smokes the stable to drive the mosquitoes away from the
cattle. Our field observation showed that this practice is widely adopted
among the transmigrants living in that swampy aren. However, perhaps swamp
buffalo would be more suitable for distribution in swampy areas.

2.77 The study team visited a village in Southeast Sulawesi province
where indigenous settlers were also involved in the Southeast Sulawesi
Transmigration Area Development Project (SESTADP). A group leader
indicated that 150 plougus had been distributed to the indigenous farmers
but only six farmers ploughed. He explained that the cattle distributed to
the indigenous settlers were trained for ploughing by transmigrants from
West Java, Central Javu and Bali. These animals were trained and commanded
in the Sunda, Java and Bali dialects, languages not spoken by the
indigenous settlers. The indigenous settlers were unable to command their
animals using words understood by the cattle. As a result the distributed
ploughs were seldom used in the fields.

2.78 Limited arable land and rapid population growth have resulted in
increasingly cowplex land ownership and tenure problems in ladonesia,
particularly on Java. In addition, high population density increases
interdependence among households, resulting in complex economic and social
relationships governing livestock ownership, use and management.

2.79 In both Hindu tradition and Islamic law, an individual controlling
a plot of land is never considered an owner ( Hanafi, 1984). During the
kingdom period, a cultivator was obliged to share the harvest with the king
or his families (Roll, 1980). During the colonial period, the king-
feudalistic system evolved into a village~feudalistic system. The colonial
government used village officials to collect agricultural commodities from
farmers (Burger, 1977). After independence, village officials continued to
regulate land tenure at the village level.

2.80 Farmers may control (own), rent or share~-crop land, or obtain land
through a combination of arrangements. Those with ownership-control may
sell their land to others or rent it out for a season (" jual oyotan" or
"ungsuman") or for a number of years ("jual tahunan").

2.81 Share-cropping is widely found, especially in Java. There are
several kinds of share-cropping. In the "sromo" type, the cultivator pays
a down payment to the land owner and provides all inputs himself in order
to obtain the right to cultivate the land. In other forms of share-
cropping, the cultivator provides only the labor. Other inputs are
provided by the landowner. Depending on the social relationship between
the cultivator and landowner, the harvest is shared on one-half basis

IT - 18

A



("maro"), one-third ("mertelu"), one-fourth ("merapat") or even-one fifth
("merlima") basis.

2.82 In addition to land controlled by individual households, the
village may also control land for use by poor villagers, village officials
and retired village officials and for generating funds to support local
government. In areas outside Java, land also may be collectively owned by

a kinship group.

2.83 Land tenure arrangements influence a farmer's willingness to
invest in agriculture and adopt new technologies. Moreover, collective
ownership of communal lands is often believed to lead to overgrazing and
lack of pasture improvement.

3. J.abor arrangements

a. Division of family labor

2.84 In swidden and shifting farming systems, land clearing, fencing,
etc. is conducted by adult male members of the household. In addition,
males are responsible for collecting firewood and ensuring the household'’s
security. Cualtivation is the responsibility of adult females. W%hile
females are responsible for caring for swine and poultry, adult males and
school-age boys assume responsibility for large ruminants that are left
free to graze.

2.85 Similarly, male household members are responsible for land
preparation in rainfed and irrigated farming systems. Adult males and
school age boys care for large and small ruminants. Adult females plant,
weed and harvest arable crops, and assist males in feeding stabled animals.
Females care for poultry.

2.86 In commercial poultry and swine production, the head of household
generally assumes the role of manager. Male family members and paid
laborers provide labor. Female involvement in commercial operations is
minor,

2.87 Labor requirements vary substantially depending on management
practices. Similarly, family labor available for livestock management and
maintenance depends on family size, age and sex composition and the
opportunity cost of labor. Social roles constrain the involvement of women
and children. Frequently, nonfamily labor is required. The next section
describes patron-client relationships used to secure nonfamily labor.

b. Household labor and expenditures: food, fuel, durables

2.88 The ADB/DGLS livestock sector survey collecled auta demonstrating
use of household labor to obtain food, fuel, and household durables
including a family’s house and furniture. Appendix table 2.8 shows the
source of households’ food supply. The majority of grains, vegetables and
fruits consumed sre produced by the consuming household. About 70% report
producing over one-half of the grains, vegetables and fruits consumed by
the household. About 30% report purchasing over one-half of the plant
foods consumed. While households report purchasing animal products more
Trequently (38% purchase over one-half), 44% indicate producing over one-
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ha¥f of the animal products consumed by the household. In contrast, nearly
75X of all households report buying over one-half of the fish consumed.
Only a small proportion of households obtain food through exchange, barter,
gifts, hunting or gathering. The vast majority (95%) use wood for fuel.
Fuel is obtained primarily by gathering (75X).

2.90 About one-half the households interviewed erected their homes
using primarily household labor. Furniture, on the other hand, is more
frequently purchased (55%).

c. Patron-client relationships

2.91 Patron-client relationships are common in rural Indonesia. 1In
crop production, nonfamily members provide labor in return for a share of
the harvest (bawonan) (Utami et al., 1978). In addition, patron-client
relationships in livestock production were observed during field visits to
several provinces. Relatives or neighbors of the owner, the patrons cares
for livestock, collecting feed and/or feeding the animals. In return, the
client shares in the production. Patron-client relationships also exist in
draft arrangements. It is the patron's social obligation to plow. In

return, the client is obliged to provide labor in the future.

4. Livestock marketing: village collectors

2.92 The role of the village collector is an izportant one. He
collects animals from farmers and sells them outside the village. (See
Chapter VI for a more detailed discussion.) Farmers may also use village
collectors as a source of credit, using their livestock as collateral.
Nevertheless, the relationship is not necessarily an exploitive one as
often assumed (Soedjana et al., 1984; Danamik et al., 1984). Firstly,
farmers often have access to more than one collector. Secondly, as members
of the same community, the long-term interests of village collector and
farmer coincide. One study found that the village collector was a member
of the Village Council, and that the role of village collector was
respected in the community. The same study showed that 78.8% of the 33
village collectors interviewed established some kind of working
relationship with farmers to determine selling prices and working capital
needs. Only minor conflict was observed (Fakultas Ekonomi Univ. Kristen
Satya Wacana, 1984).

F. Strengths and Jeaknesses

2.93 Improved transportation and transmigration has increased
population mobility to new areas which has led to new social roles and
organizations. Shifting population has also increased demand for draft
animals, as well as other types of livestock in order to increase income.

2.94 The experience acquired raising livestock using traditional

systems provides a basis for introducing new livestock management
practices.
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2.95 Religious and ceremonial practices must be taken inlo account in
recommending changes in existing farming systems. However, attitudinal
change does occur, as the example of the pig farmer selling pigs for his
children’s education indicates. Any attiyudinal change provides a basis for
instigating further behavioral change, not only introducing new kinds of
livestock but promoting more complex management practices.

2.96 The decreasing size of landholdings and increasing complexily of
land tenure arrangements on Java encourages making livestock an attractive
alternative for gencrating income among small farmers.

2.97 Education is important in determining the level of variovus social
roles performed by members of a community. Most of those living in rural

areas have no more than a primary school education. Adoption of improved

livestock production practices is highly influenced by livestock farmers’

low level of education.

2.98 Village government and Village Council are formal social
organizations which also affect the implementation of development programs.
Due to the centrulization of power in the hunds of village heads, his
skill, ability, leadership and personality influences the success of
livestock development programs.

2.99 In addition to family labor, the patron-client relationships can
be utilized to generate sufficient labor to take care of animals.
Moreover, patron-client relationships expand the number of villagers who
know how to rear livestock.

2.100 Furthermore, "gadohan" schemes and the use of farmers group based
on common field location seems to encourage expansion of livestock
ownership and production in many village communities.

2.101 Sound social relationships among livestock farmers and village
collectors ensure market outlets for a farmer’s livestock production.
Finally, informal leaders, because of their respect in the community, may
encourage participation in livestock development programs.

2. Weaknesses
2.102 Traditional experience is often limited to one type of livestock.
This may hinder efforls to introduce other kinds of livestock into the
community. Additionally, the low level of education among the livestock
farmers necessitates more effort and investment for training and extension.

2.103 Small size of landholdings and complex land tenure arrangements
may hinder small livestock farmers from obtaining sufficient feed for their
animals and limit the number of livestock a family can ruise. Shortcomings
may also arise due to weakness in community and farmers' group leadership
and decision-making.

2.104 Finally, an informal leader who becomes too influential and
obtains a wide power base in a community may pose an unacceptable threat to
the formal community power structure. Conflict among formal and informal
leaders discourages livestock development. '
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2.105 Generally the sociological environment and social organizations
provide a sound basis for the development of Indonesia’s livestock
industry. Therefore, the following matters need to be considered before

new programs are developed.

2.106 Introduction of new kinds of livestock into a community needs
sufficient preparatory training in order to give community members basic
knowledge and skill.

2.107 In order to obtain support from the village formal structure,
their involvement in the preparatory training seems to be crucial for the
community.

2.108 Attitude changes provide a sound basis for long-lasting behavioral
changes. For this reason, livestock programs must be implemented in stages
beginning with types of livestock which require only limited skill and
simple management practices.

2.109 To speed up the development process in livestock production,
consideration must be given to encouraging greater involvement of the
private sector at the village level.

2.110 Additional extension services must be provided to the indigenous
people in transmigration areas in order to enable them to compete with the
better experience, skill and technology possessed by the transmigrants.

2.111 For example, the distribution of cattle to both the indigenous
settlers and the transmigrants does not necessarily mean that changes in
farm practices automatically will follow. Indigenous farmers accustomed to
non-permanent farming systems use extensive farming methods, minimizing
labor and other inputs. To fully utilize the gadohan animals, indigenous
settlers must first become familiar with permanent cultivation practices.
These behavioral changes must be based on attitudinal changes in order to
ensure long-term commitment to change on the part of farmers. Having
achieved this, then another step can be taken, i.e., to introduce animals
for draft and manure purposes. As a first step, perhaps domestic cattle
and buffalo that have been fully adjusted to the local environment can be
introduced. Simultaneously, new livestock management practices can also be
introduced. By so doing, social roles related to livestock production and
use will evolve in stages.

2.112 Recognizing the great differences in experience and skill in
raising livestock, thorough consideration must be given to extension
strategies, policies and methods in order to better fit the needs of a
particular village community.

2.113 Social organizations that have proved effective in expanding
livestock production should be encouraged and continuously improved.

I1 - 22

q\



PART II. THE RESOURCE BASE FOR ANIMAL PRODUCTION
CHAPTER III. THE ANIMAL RESOURCE BASE

A.  Animal populations and their contribution to the national economy

3.1 Livestock play an important and integral role in the rural
economy of Indonesia. Table III.1 shows livestock populations by species
and province. Cattle and buffalo are kept as a source of draft power for
cultivation and transportation. Landholdings are too small, generally
ranging from 0.4 to 3.0 ha, for widespread mechanization. Cattle and
buffalo provide nearly 70% of the draft power in Indonesia (while about 30%
manually prepare and cultivate their holdings). However, mechanization is
increasing in some parts of the country because of acute labor shortages
during periods of peak labor demand. Daily wage rates for draft cattle and
buffalo are presented in appendix table 3.1. The value of draft cattle to
the economy is estimated at more than US $ 237 million per year (appendix
table 1.2). Draft requirements through 1988 are projected to increase at
an annual rate of 1.12% (appendix table 1.1).

3.2 Smallholders also keep farm animals as a source of manure for
fertilizer and energy. The value of manure was estimated at US$ 493
million in 1982 (appendix table 3.2). Manure production is projected in

appendix table 1.5.

3.3 Farmers also accumulate capital through their livestock. The
value of livestock has appreciated faster than other assets, making
livestock a convenient means of "saving.” Finally, livestock are kept for
recreation in some areas -- racing bulls, and fighting cocks and fighting
sheep.

3.4 While smallholders produce a substantial portion of the meat and

animal products consumed in Indonesia, specialized commercial operations
also produce broilers, layers, pigs, dairy cows, and beef cattle.

3.5 It is estimated that the livestock sector contributes about 2.4%
of the national GDP and 9.1% of the national GDP derived from agriculture.
In 1983, 671,000 tons of meat, 316,000 tons of eggs and 143,000 tons of
milk were produced in Indonesia (appendix table 1.7). Livestock raw
material exports amounted to 9.9 million kg valued at US$36.8 million in
1984.

1. Beef/draft cattle and buffalo
3.6 Smallholders and commercial producers together held 6.8 million
beef/draft cattle and 2.4 million buffalo in 1984 (table II1.2). The
importance of beef/draft cattle and buffalo to smallholders is discussed
above. Medium to large-scale ranches specialize in rearing and fattening
cattle in areas with less population pressure and sufficient forage. In
addition, a few large commercial feedlots have been developed close to
urban markets.
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Table I11.1: Indonesian livestock population by province, 1979

Species of ivestock

Dairy Beef

Province Cattle  Cattle Buffalo  Goats Sheep Pig Horse
D.1. Aceh %6 170,339 183,766 118,189 44,311 9,083 12,859
North Susatra 5,837 143,733 140,455 164,316 31,285 637,839 11,593
Hest Sueatra 945 159,646 95,679 70,934 - 31,953 5,819
Riau 4 10,966 11,929 62,391 1,508 2,620 11
Jasbi 17 18,384 22,719 44,332 15,368 4,216 401
South Susatra 368 69,181 47,135 106,677 6,747 36,992 2,031
Bengkulu - 15,041 27,74 30,705 2,978 4 15
Laspung 19 76,4% 31,165 160,855 25,845 32,568 453
Susatra 7,582 663,780 563,604 753,249 128,342 783,325 3,3
DXI Jakarta 4,1 809 4,211 21,668 5,931 50,778 1,446
¥est Java 16,240 121,668 495,323 1,263,765 2,049,833 19,749 16,955
Central Java 2,73 1,007,547 319,819 2,282,427 1,006,937 69,262 34,240
0.1. Yogyakarta 1,753 186,741 16,993 383,25% 94,644 6,264 1,773
East Java H, A4 2,491,464 21,685 2,205,560 643,341 2,28 51,609
Java 64,394 3,800,029 1,058,231 6,127,6%  3,840,6% 168,337 105,023
West Xalisantan 132 58,769 426 25,133 - 312,995 -

Central Xalisantan 39 13,928 1,162 5,093 397 42,692 -

South Xalimantan 94 25,78 12,109 15,077 4,523 1,157 1,576
East Xalisantan 14 6,358 5,94 9,7% 503 40,872 -

Xalimantan 29 104,784 19,661 55,909 5,423 397,216 1,57
North Sualawess 227 159,217 573 48,471 n 130,616 13,776
Central Sulawesi 27 114,065 9,526 68,304 8,997 40,840 5,253
South Sulawesi 914 42,523 394,44 167,879 6,022 151,12 159,232
Central Sualwesi - 16,547 6,412 26,095 7,24 1,58 3,241
Sulawesi 1,168 832,852 410,957 310,749 2,295 324,146 181,502

{continued)
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Table ITL.I: (Continued)

Species of livestock

Dairy Beef
Province Cattle  Cattle Buffalo  Goats Sheep Pig Horse
Bali 25% 364,954 9,104 23,608 68 M3, 2,177

NiB
NIT

0 LB 02,45 93,968 31,13 15,772 77,26
47 A139% 12,31 225,181 47,419 6%,738 192,164

Bali & Mosa Tenggara ¥ 90,03 38912 347,754 78,615 1,2%6,276 272,164

Naluku - 14,665 23,058 80,8% 1,564 38,415 2,477
Irian Jaya - 12,359 42 14,671 1,806 H2,689 2,665
East Timur - 36,22 26,434 27,801 7,819 25,005 14,800
Haluku & Irian Java &

East Tisur - 63,470 49,534 123,307 11,189 404,079 19,892
Indonesia %,016 6,413,118 2,462,677 7,723,664 4,036,550 3,343,879 514,491

Source: [DALS. 1960, Mational Livestock Survey,

3.7 While reliable milk production data are not available, it is
estimated that 144.6 thousand tons of fresh milk was produced in 1983 from
about 182,000 dairy cattle. About 90% was produced cn Java. In order to
encourage milk production, dairy cooperatives have been organized to
collect milk from small dairy farmers, pool, pasteurize, package and market
it to urban consumers.

3.  Goats
3.8 The most common goat species is Kambing kacang, which is used for
meat and hides. Kambing kacang is used for meat while the Etawah is used
primarily for meat and milk. Goat is the most numerous small ruminant.
There were 7.9 million goats in Indonesia in 1984 (table III1.2). Goats are
an important source of farm income for smallholders, particularly landless
farmers.

4.  Sheep

3.9 There were only about 4.8 million sheep in Indonesia in 1984
(table III.2). The most common breeds are the Javanese thin-tailed and the
East Java fat-tailed sheep. Sheep are slaughtered for meat. In some areas
they are raised for sheep fighting and, in rare cases, a small carpet wool
trade.
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Table III.2.

productivity, 1974/76 to 1984 (’000 heads)
1974-76 1982 1983 1984
Horses 625 658 660 527
Cattle 6,211 6,594 6,650 6,800
Buffalo 2,381 2,513 2,500 2,391
Pigs 2,724 3,587 3,600 3,620
Sheep 3,253 4,321 4,300 4,790
Goats 7,252 7,891 7,900 7,910
Chicken (miilion
heads), village
chickens 98 197 132 133
Ducks (million
heads) 14 24 17 17
Beef & veal:
No. slaughtered 763 820 830 862
Carcass weight
(kg/Animal) 156 156 157 157
Meat production
('000 mt) 119 128 130 135
Buffalo:
No. slaughterwed 216 217 217 219
Carcass weight
(kg/Animal) 160 160 160 160
Meat production
(’000 mt) 35 35 35 35
Mutton & lamb: ’
No. slaughtered 1,746 2,200 2,400 2,350
Carcass weight
(kg/Animal) 10 10 1n 10
Meat production
('000 mt) 17 22 24 24
Goat:
No. slaughtered 3,147 3,700 3,800 3,800
Carcass weight
(kg/Animal) 10 10 10 10
Meat production
(’000 mt) 31 37 38 38
(continued)
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Table III.2. (Continued)

1974-76 1982 1983 1984

Pig

No. slaughtered 1,884 2,280 2,300 2,325
Carcass weight

(kg/Animal) 40 40 40 40
Production
(000 t) 75 92 92 a3
Poultry
(’000 t) 108 198 191 195

Meat production

Total (’000 t) 401 528 527 537

Source: FAO (1984). Production Yearbook

5., Pigs

3.10 Indonesia is predominantly Muslim, yet it has a surprisingly large
pig population. In 1984 there were 3.6 million pigs (table III.2) held
primarily by Christians, Hindus, ethnic-Chinese, and some indigenous
people. Pig production is largely commercial.

6.  Poultry
3.11 Chicken production is sharply divided into two subsectors.
Kampung chickens, the local birds, produce about 25% of the chicken eggs
while improved hybrids produce the remainder. There are about 133 million
kampung chickens, 28.9 million improved layers, and 34.1 million improved
broilers in 1984. The duck is perhaps the most under-rated animal resource
in Indonesia. In 1984 the duck population was 17 million.

3.12 Poultry meat accounts for about 34% of total meat production.
Poultry and eggs contribute about 50% of the total per capita consumption
of livestock and poultry products (excluding milk). Recognizing the
poultry industry’s potential for quick growth, its important contribution
to per capita consumption of animal protein and its ability to generate
employment, the GOI is encouraging and supporting the development of small-
scale poultry operations in rural areas.
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3.13 The GOI is keenly uware of the importance of the livestock sector
as a renewable supplier of animal protein for human consumption and raw
materials for industry, draft power, and manure for fertilizer. In
addition, the livestock industry has the potential to generate employment,
increase rural income and productively utilize land resources. Indonesia’s
primary objectives for the development of the livestock industry are set
out in Chapter I, section C:

B. Characteristics of ladonesian livestock species

3.14 With the exception of several large GOI and a few private
cattle/buffalo ranches, almost all of the estimated 9.2 million draft/beef
animals are kept in the smallholder sector. fThese animals are firmly
integrated into the economic structure of the limited resource farm and
into village life.

3.15 The majority of cattle and buffalo are found in the densely
populated areas of Java, Madura, Bali and Lombok where more than 60% of the
Indonesian people reside. 1In both the densely populated areas and the
outer islands (with the possible exception of South Sulawesi where a few
smallholders keep beef cattle), cattle and buffalo play a similar role.

3.16 For the most part, limited resource farmers minimize the cost of
raising cattle and buffalo, purchasing few if any cash inputs.
Consequently, the primary cost of maintaining large ruminants is labor.
Labor requirements vary substantially depending on whether cattle are
allowed to graze or are kept in confinement.

3.17 Indigenous Indonesian cattle and swamp buffalo are small, slow-
growing animals. Age of first calving is late in comparison to similar
animals in the temperate zones, and the calving intervals, with the
possible exception of Bali cattle, run from 18 to 24 months or more. Many
smallholders keep their draft/beef animals in covered pens and bring feed
to them in order to conserve the manure. Others tether their animals in
grazing areas during the day and confine them at night. Alternatively,
children or older people may herd animals during the day. In some areas,
animals are permitted to run free in designated areas during the cropping
season and are permitted to graze harvested crop areas for crop residues
during the dry season. Feeds vary depending on soils, rainfall, farming
systems and other factors. The feed resource base is discussed in chapter
Iv.

3.18 There are three major breeds of indigenous cattle used for
draft/beef in Indonesia —- Ongole, Bali, and Madura. In addition, the )Jess
well-known Aceh breed is found in the district of Aceh. Swamp buffalo are
also used for draft power and beef in lowland areas and the Central Sumatra
uplands. Table II1.3 shows how the cattle population (including dairy
cattle) is distributed among breeds.
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Table III.3: Distribution of cattle breeds in Indonesia, 1984

Breed Estimated Population
Ongole 1,400,000
Bali 1,000,000
Madura 300,000
Aceh, N.Sumatra 400,000
Grati 80,000
Total 6,180,000

Source: Camoens (1985), personal communication

3.19 Cattle also have been imported from Australia during the last 10
years, primarily crosses of Bos indicus and Bos taurus. Purebred Bos

indicus (often called Brahman) have been imported for mating. There is
also interest in the "Droughtmaster"”, a one-half Brahman, one-quarter
Hereford and one-quarter Shorthorn cross used for meat production on large
ranches. Specialized beef producers supplying the Jakarta market also use

a Friesian breed called "Grati."

a. Bos indicus (or Ongole)
3.20 Ongole cattle fall into two categories: Sumba Ongole (S.0.) and
Peranakan Ongole (P.0.). The S.0. were imported from India to the small
Island of Sumba in 1914 and have been kept as purebred Bos irdicus on the
island’s ranches since that time. The §.O. have not had a large impact on
Indonesian cattle gene pools because of their limited numbers. However,
there is renewed interest in the S.0. among the livestock development
centers, particularly in NTT.

3.21 The Peranakan Ongole (P.0.) represent a cross of Bos indicus with
native breeds. Most are found on the island of Java. P.0. found on Java
are smaller than the purebred Bos indicus or Sumba Ongole found on Sumba

ranches.

3.22 Both exhibit the characteristic hump found in Bos indicus cattle.
The S.0. have a white hair coat while the P.0.’s hair coat varies from
white to almost black. In addition, some P.0. have red spots on their hair
coat. Udders and teats are small and poorly developed in both breeds,

meking them poor milkers.
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b.  Bali cattle
3.23 Bali cattle resulted from the domestication of the wild Banteng,
protably beginning in prehistoric times. They :re classified as Bibos

sundaicus. The hair coats of the cows, steers, and calves are reddish.
Male hair coats turn black when the animal reaches puberty at 12 to 24
months. Both sexes have a distinct black line alung the back, white areas
on the hind quarter that extend along the belly, and socks running from the
hoof to just above the hock. In addition, there are white hairs inside the
ears, around the muzzle, and on the tail. The animal has small, erect ears
that extend straight outward. Their horns are small and tend to grow in a
semicircle extending outward and backward on the same plane. There is no
hump, but the males have a distinct cervical crest. They are watchful and
alert. Udders and teats are small and poorly developed, making them poor
mi lkers.

3.24 Bali cattle will mate with the Bos indicus cattle found in
Indonesia. Crossbreeding is common in some areas, e.g. South Sulawesi.
However, the male offspring is infertile. Therefore, backcrossing of

females with either P.0. or Bali bulls is necessary.

€.  Madura cattle
3.25 The Madura is of unknown genetic origin although it appears to be
a cross of Bali and the indigenous Madura cattle, possibly the P.0. It has
even been suggested that some Bos taurus genes could be present in the
Madura breed. Arab traders may have brought cattle from other sources to
Indonesia, adding these to the mixture.

3.26 The hair coat runs from brownish-fawn to red with somewhat
lighter areas around the muzzle, legs, and tail, indicating some Bali genes
for color markings. The Madura, like Bali cattle, have small ears that
extend straight outward. They have a broad-based hump which is forward of
the shoulders. As with the other indigenous breeds, the udder and teats
are small and poorly developed, making the Madura poor milkers. The Madura
breed is among the smallest of breeds.

d. Aceh cattle
3.27 Aceh cattle are found in the special district of Aceh. It is a
very small animal that appears to be resistant to high temperatures and
local Indonesian diseases and parasites. Adult females weigh about 150 kg
while adult males can weigh up to 300 kg. It is as small or smaller than
the Madura breed and has to be used in pairs for draft power.

e.  Swamp buffalo
3.28 Swamp buffalo are found in the swampy areas of Indonesia,
particularly in rice fields where the land is heavy and difficult to plow.
The animal is deep-bodied with movements that are slow and sure, making it
valuuble for plowing heavy soils. Mature males weigh about 600 kg while
females weigh 500 kg. Skin color in both is grey at birth, turning slate
blue or dark grey with increasing age. Hooves and horns have the same
color. A few white animals are found, but the frequency is not known. The
white buffalo is used in the Torajn burial ceremony and sells for a much
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higher price than gray animals.

3.29 The swamp buffalo has a large belly which, combined with its
short body, gives it a "pot-bellied" appearance. Many make the mistake of
equating this appearance with good body condition. The neck is long, and
the withers are quite prominent. The forehead is flat, the orbits
prominent. The face is short while the muzzle is wide. The legs are short
and thin, while the shoulders are well-developed and powerful. The hind
quarters are poorly developed, reducing its carcass merit.

3.30 Heat tolerance is only fair. In direct sunlight, both the
respiration rate and body temperature rise rapidly, and distress occurs.
However, heat tolerance increases when swamp buffalo can immerse their
bodies in water at least once daily. In swampy areas they do well and
appear to be more disease resistant than cattle.

f. Brahman Crosses
3.31 Brahman cross cattle were developed in northern Australia for
commercial ranching purposes. They were obtained by mating purebred
Brahman bulls (Bos _.dicus) to (usually) crossbred females of equal
Hereford and Shorthorn genes, producing animals that contain about one-half
Brahman, one-quarter Shorthorn and one-quarter Hereford genes. However,
various mixtures of these are found in cattle imported to Indonesia.

3.32 The cross exhibits hybrid vigor for growth and resistance to
several parasites and disesses and have performed well in the hot areas of
northern Australia and the southern areas of the United States. In
addition, they are larger than the local breeds. However, good nutrition
and management are required to realize their growth potential in Indonesia.
Conditions for this are not yet present in most parts of the country,
particularly in the transmigration areas of Kalimantan, Sulawesi, Irian
Jaya, the Moluccas and Sumatra.

3.33 Several large ranches have imported these animals. With good
nutrition and management under ranch conditions, the Brahman crosses make
excellent mothers because they are good milkers. 1In addition, their
reproduction rates are satisfactory under ranch conditions.

g. Grati Cattle

3.34 The expanding Jakarta feedlot industry is importing the young
purebred Friesian bulls or crossbred animals used in the dairy industry in
order to meet increased demand for better quality meat by the hotel and
restaurant trade, as well as, the upper middle income classes in the larger
citics. "Grati" is used to describe these crossbred Friesian cattle which
range from about 75% to almost 100% Friesian genes. The original animals
were imported from Holland in the early 1900’s, primarily to East Java.

3.35 Feedlots purchase the bulls when they are about 6 months of age,
weighing about 200 kg, and feed them a ration composed of chopped elephant
grass, maize, rice bran and a protein-mineral supplement. Gains of about
0.70 kg per day are obtained (Gunawan, personal communication) over a 360
day feeding period, achieving weights of about 450 kg at 18 months.
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3.36 Comparative data describing the (5.0.) and the (P.0.) a.e
presented in appendix table 3.3. These data suggest that S.0. could be
used to upgrade the P.O. However, the S5.0. are adapted to the dry and hot
conditions of Sumba and may not adapt well to the wet humid tropics of
other areas of Indonesia such as East Kal imantan.

3.37 This discussion focuses on the Peranakan Ongole (P.0.) since the
number of Sumba Ongole (S.0.) is limited. The P.0. are raised on Java in
significant numbers. While the P.0. grows faster than the Bali, Aceh, or
Madura cattle, it does not fatten as readily when mature. As a result, it
does not carry as much excess fat which can be used in times of nutritional
stress. Adequate feeding is necessary at all times in order to obtain high
fertility rates. The study team interviewed farmers in Central Java, who,
by superior feeding and management practices, obtained one calf each year.
When farmers in the Gunung Kidul area in the D.I.Y. Yogyakarta used Ongole
cows as draft animals, bodyweight losses up to 30 kg over a 3 months period
were observed. These cows will not breed during periods when energy is
insufficient. However, adequute energy intake during work periods will
rectify this problem.

3.38 Field observations by Ramm et al. (1984) raise conceris about the
suitability of P.0., given East Kalimantan'’s feeding conditions and
existing management practices. Moreover, team members received reports
that transmigrants in other areas prefer Bali cattle to the P.0. because of
their higher reproduction rotes, resistonce to ticks, and ease of handling.

b. Bali Cattle
3.39 The GOI hes established a Bali cattle development project.
Appendix table 2.4 exhibits the sex distribution of the Bali cattle on the
island of Bali. The ratio of adult males to adult cows is 1:2.6, narrow by
any standard. There are several possible explanations:

- Farm units in Bali are small, and farmers may prefer
to have a breeding bull on the farm;

- Bulls are used for draft purposes in Bali; or

- There may be illegal slaughter of females in Bali.

3.40 Appendix table 3.5 presents data comparing weight by age for Bali
cattle under the Bali Cattle Development Project, an Artificial
Insemination Center and farmer management. Appendix table 3.6 shows that
Bali cattle have excellent carcass traits. (Further data on carcass traits
are presented in order to show the comparative performance of cattle and
swamp buffalo, and these data are presented below under the section on
comparative performances.)

3.41 Calving percentages reported for Bali cattle are fairly high for
Indonesia. Study team members traveled extensively in Kalimantan,
Sulawesi, Irian Jaya, Maluku, NTB, and NTT, interviewing smallholder
transmigrants and indigenous farmers. In every area, smallholders
associated high reproductive rates with Bali cattle. Most preferred this
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breed when receiving cattle under the Sumba contract that requires the
return of two young animals (18 tc 24 monthz of age) within five years.
Clearly, smallholders associated reproductive performance with breed.
Under existing smallholder management practices, Bali cattle mey reproduce
better than other breeds. However, reproductive performance is not
necessarily breed specific and is affected by many factors including:

—~ body condition score;

- level of work performed;

- ratio of bulls to cows:

- use of strategic feeding;

~ parasite and disease loads; and
- other factors.

3.42 In addition, highly seasonal breeding is reported. From August
to January, 72% mate. Calving takes place from May to October. Sumadi et
al. (1980) observes that poor nutrition at certain times of the year causes
low body condition scores, effectively reducing periods of fertility.

These observations confirm the importance of gond body composition scores
on reproductive performanace, an important factor in temperate zone cattle.

3.43 Reksohadiprodjo (1980) reports that the weight for age found in
Bali cattle kept under large ranching conditions in South Sulawesi was less
than that found in Bali cattle on Bali. He also reports that Bali cattle
purchased from Bali smallholders and shipped to South Sulawesi did not
handle well in the cattle yards and in ranching operations. Under ranch
management, Bali cattle did not calve as frequently as reported by
smallholders. They observed high post-natal calf mortality in range-born
Bali calves, up to 25% to 30%. Also, post-weaning losses in Bali calves
were high. In a personal communication, Turnour (1985) explained that Bali
cattle become extremely nervous and suffer general physical stress unless
handled daily. Bali cattle also suffer high juvenile mortality, up to 80%
without frequent handling. Consequently, Bali cattle are not the animal of
choice for commercial ranching. It is risky to relate reproductive
efficiency with the Bali breed without determining why the breed seems to
reproduce better than other breeds under smallholder management .

€. Madura Cattle
3.44 Currently, there is much interest in further study of indigenous
Indonesian cattle. Siregar et al. (1984) reported the performance data
shown in appendix table 3.07. These data confirm the previous observation
that this is a small breed. In addition, Ramm et al. (1984) observed that
Madura cattle are not as adapted as Bali cattle to the conditions on
smallholder farms, particularly in transmigration arcas. Comparative data
are presented in the next section.

d. Aceh Cattle
3.45 These cattle are found primarily on the northern tip of Sumatra.
While the Aceh are few in number, there is interest in preserving the
treed. It is a small animal. Outward appearances and field observation by
those familiar with the breed indicate that the mature animal fattens
readily when fed a good diet and is able to use stored fat in times of feed
shortage. This is an asset, permitting the animal to withstand periods of
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feed shortage and recover quickly upon realimentation.

3.46 Little comparative research has been conducted evaluating the
Aceh. Consequently, data are being collected describing the breed and

assessing growth and other production parameters (appendix tables 3.8 and
3.9).

e. Swamp buffalo
3.47 Appendix table 3.10 lists available literature describing the
Malaysian swamp buffalo which is very similar to that found in Indonesia.
Robinson (1977) surveyed selected provinces of Indonesia collecting data
describing swamp buffalo herd structures and production parameters
(appendix tables 3.11 and 3.12). Ratios of females to males were highest
in Central Java and Central Kalimantan while the narrowest ratios were
found in Bali, Central Sulawesi and South East Sulawesi. In Bali, male
buffalo are used for draft while in Central Kalimantan young bulls are sold
for meat at about two years of age. Selected productivity data gathered by
the study team is compared with Thai data in appendix table 3.13.

3.48 The swamp buffalo has characteristics that make it the animal of
choice in swampy areas. However, its use should be confined to areas where
greater power is needed. Swamp buffalo carcass traits do not compare
favorably with other draft/beef animals (appendix table 3.14). As
indicated earlier, the swamp buffalo is strong in the shoulders and weak in
the hind quarters. Carcass results, particularly the ribeye, confirm this.
Of course, this is not a critical deficiency in areas where animal protein
is in short supply and little premium is paid for hind quarter cuts. More
importantly, the swamp buffalo dresses out at a lower percentage than other
large ruminants, 46.3% versus 50.3%. On the other hand, offal is in such
great demand in Indonesia, that this substantial difference is not as
important as it would be in areas where there is little demand for offal.

f.  Brahman-crosses
3.49 Brahman crosses from Australia are larger than the P.0., Aceh,
Madura or Bali cattle. In East Kalimantan, Ramm et al. (1984) found that

indicus resulted in faster growth rates u;a—lg;gg;_animuls. However, they
reported that the Brahman-crosses were not as heat tolerant us Bali cattle.
In a farm survey, German workers found high fertility rates in Bali cattle,

intermediate in P.0O., and low in Brahman-crosses.

3.50 Data describing the performance of Brahmen-crosses in comparison
to indigenous cattle under a variety of management conditions are presented
in tne following section. Under ranch management, the larger, fast-growing
brahman crosses may be the most commercially viable breed, especially in
areas where live animals are shipped to Jakarta for slaughter, and shipping
costs are charged on a per animal basis regardless of size.

3. Comporative performance of beef and draft animals

3.51 DGLS (1977) summarizes characteristics of indigenous Bali, Madura
and P.O. cattle based on field observation and research results (appendix
table 3.15). Appendix table 3.16 presents comparative data describing
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breed performance for Bali, Brahman crosses, P.0. and swamp buffalo in East
Kalimantan (Remm et al. 1984). This excellent study and its conclusions
about the suitability of different breeds for smallholder farmers in East
Kalimantan confirm the observations of the study team. Under transmigrant
management practices, the small Bali cattle appear to be superior to P.O.
and Brahman crossbred cattle, primarily because of their higher
reproductive rates. Ramm, et al., were not impressed with the performance
of Madura cattle kept under transmigrant management. To support their
conclusion, they explain that a herd of 1500 Madura cattle imported in 1968
has been reduced to 500 animals at present. lowever, the reduction in herd
size resulted from the interaction of many factors not necessarily related
to breed. Therefore, use of these data to describe the breed should be
undertaken cautiously.

3.52 Moran (1979) fed indigenous cattle and swamp buffalo of
comparable physiological age a high-concentrate ration (appendix table
3.17). As expected, daily gains were related to ultimate body size of the
mature animals. Grati gained at the fastest rate followed closely by the
Ongoles and swamp buffaloes with Bali and Madura cattle being the slowest
of the group. Madura cattle are the smallest, and their daily gains were
about 10% lower than the Bali cattle.

3.53 A comparison of weights at different ages of indigenous cattle
and swamp buffalo compiled for a study by the World Bank and FAO is shown
in appendix table 3.18 These data were used to calculate the average daily
gains shown in appendix table 3.19. When mature, Grati cattle and swamp
buffalo males weigh about 500 and 600 kg, respectively. Daily gains at all
stages (birth to 1 year, 1 to 2 years and so on) favor these animals,
followed by the P.0., then the Madura. These data illustrate the effects
of relative size on growth rates, an important factor when meat production
is the primary objective.

3.54 As expected, feed intake favored the Grati when expressed either
as kilograms of dry matter eaten per day or as a function of surface area.
Other cattle also followed the expected pattern. The swamp buffalo,
however, consumed less feed daily, yet this animal also fits the expected
patt.:rn when expressed as a function of sirine area. Cattle fit the
expected trend for feed efficiency, but the uwamp buffalo did not. The
conversion of feed to gain for buffalo was about 10% better than the Grati
and about 7% better than the Ongoles. Organic matter digestibilities were
similar among all animals and offer no explanation for the differences in
the conversion of feed to gain. However, dressing percentages and carcass
meusurements explain the differences in part. The swamp buffalo is
inferior in all carcass measures. The swamp buffalo’s dressing percentage
is fully 18% lower than Madura cattle and 10.5% lower than Ongole.
Measuring ribeye size, the Madura, Bali and Grati cattle are in a class by
themselves, while the swamp buffalos are by far the poorest and the Ongoles
being intermediate. Muscle to bone ratios clearly show the Madura cattle
are strongly muscled followed by Bali, Ongole, Grati and the swamp buffalo.

3.55 As pointed out ~rrlier, the swamp buffalo has strong front
quarters and weak hind quarters. For production purposes, this animal must
be evaluated on characteristics other than feedlot performance and carcass
characteristics. The swamp buffalo is adapted to swampy conditions found
in many parts of Indonesia, and this comparative advantage makes it the
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most desirable animal in these regions, especially for draft power.

3.56 When indigenous cattle are given superior nutrition for show ring
purposes, all breeds have greater genetic potential for growing and
fattening than is exhibited under smallholder feeding and management
practices. Selected measurements of animals placing first, second and
third in two cattle show ring contests are presented in appendix table
3.20. In a 1978 judging contest at Kartosuro, a Bali bull weighed 610 kg
at § years. This animal was excessively fat. At the same contest, the
champion P.0. weighed 751 kg at 4 years. In contrast, this animal was not
excessively fat. The champion Madura bull weighed 495 kg at 3 years, and
was well muscled as might be expected of a bull being prepared for the bull
races on Madura.

3.57 Clearly, the data indicate that indigenous cattle have genetic
potential for faster growth rates than normally seen in these cattle under
smallholder management. Similarly, the good results obtained in
Indonesian feedlots when "American-type" feedlot rations are fed to
indigenous cattle (Freisian bulls, Ongole bulls, Brahman-crosses) supports
the conclusion that indigenous cattle perform well when fed adequate
rations. These results also support the rationale that feeding is perhaps
the primary constraint limiting cattle and swamp buffalo production and
performance in Indonesia.

4. Large ruminants: dairy cattle

3.58 The dairy cow population is made up almost exclusively of
purebred and grade Holstein-Friesians. The GOI has a program of artifical
insemination using imported and domestic frozen semen from Holstein-
Friesian bulls. Import programs from 1978-83 brought 179,000 dairy cows
into Indonesia (see Chapter VI, "Marketing" for a more extensive discussicn
of deiry cattle imports), largely from New Zealand and Australia for
distribution to smallholder farmers through the KUDs (described in chapter
VI). A total of 55,000 are targeted for import during Repelita IV.

3.59 The dominance of the Holstein-Friesian dates back to the pre-
Independence days when the Dutch developed a dairy industry on Juva. 1In
the minds of the Indonesian milk producers today, only Holstein-Friesians
are equated with milk cows and no other breeds (Jersey, Guernsey, Brown
Swiss, etc.) are considered. Considering the feed requirements for the
large bodyweight of the Holstein-Friesian ( > 500 kg mature bodyweight) and
its intolerance to heat and humidity, the dominance of *his breed may be a
source of inefficiency in the dairy production sector. On the positive
side, a concomitant beef-fattening industry has developed among
smallholders using the Holstein-Friesian bull calf produced on local dairy
farms. These calves have shown hardiness and a rapid rate of growth under
typical smallholder confinement feeding systems. They produce the kind of
lean carcass and high yield Javanese butchers prefer.

a. Breeding and selection

3.60 Breeding of dairy cows on Java is done by artificial
insemination. Semen is provided by the DGLS. Breeding services are either
provided by the DGLS or by the KUD to which the farmer belongs. 1In the
past, a great deal of Holstein-Friesian semen was imported from Australia,
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New Zealand, Japan and the U.S. The Indonesian government, with technical
and financial assistance from the Government of New Zealand has established
two bull studs: at Lembang in Central Java and at Singosari in East Java
(described in appendix VI.A). Lembang has the Holstein-Friesian bulls
while Singosari produces frozen semen from Bali, Ongole and Brahman cattle.

3.61 The small herd size of the typical Javanese dairy leaves little
room for selection on the female side. All heifers must generally be
raised as replacements. No studies of replacement rates have been done to
date but visits with farmers indicate that culling for low production is
secondary to culling for loss of production due to mastitis and
reproductive failure. Female calves are sold only rarely. In addition,
there is not a systematic milk recording scheme in place. Some more
progressive farmers weigh milk periodically in order to adjust feeding
rates but these records are not collected by the KUDs or provincial Dinas.
Apparently there are plans being developed to institute a national or
provincial milk-recording scheme, but to date it has not been executed.

3.62 Given that the majority of dairy cows are bred artificially using
semen coming from a single bull stud (Lembang), tremendous potential exists
for selection on the male side. Interviews with the management of the
Lembang station, XKUD officials, and farmers indicate that the genetic
quality of the bulls being used to produce semen at Lembang is not known.
The assumption is that imported Holstein-Friesian bulls will have a
positive effect on milk production by Fl and higher grade daughters because
they are coming from populations with high average milk yields (U.S., New
Zealand, Japan, Israel, etc.). This may or may not be valid given the
heritability of milk production (25%). It will become less valid as
daughter populations increase, and decisions must be made for selection of
future sires to be collected at Lembang. At this time the only systematic
decision being made is to rotate bulls used in a specific region every 1 to
3 years in order to avoid inbreeding. Farmers, and to a certain extent
officials in charge of the Al program, have little to say in the selection
of bulls. The use of scmen from proven sires available elsewhere is
recommended.

3.63 Calf management practices are comparable to those seen in other
countries. Calves are navel-dipped with iodine at birth and given
colostrum by suckling for several days. Milk feeding is generally for
three months and averages 2 liters per day. Calves receive cut-grass and a
supplement of either rice bran or mixed concentrate. Bull calves may be
sold at birth or raised to weaning depending uron what the dairymen
percelves to be to his economic advantage in holding the calf during the
milk-feeding period. Bull calves are generally not held on the dairy, but
the dairyman may retain partial ownership of the calf in a share-fattening
scheme with other faramers. This involves the dairyman supplying the calf,
and the calf-raiser supplying feed and labor until the calf is marketed at
12 to 18 months. The sale price of the fattened calf is then dividied in
some way which considers the farmer's labor and feed input costs (e.g.
marobati system, see Chapters IT and VIII. This is a common arrangement in
Central Java where dairymen in the highlands supply calves for fattening on
grass, crop by-products, and rice bran in lowland villages.
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3.64 Heifer calves are usually reared by the dairyman. Some dairymen,
especially those with limited housing who wish to expand their herds beyond
two or three adult cows, may contract out heifer raising to farmers with
greater feed resources. In this arrangement, the heifer is returned bred
or already calved out, and the farmer-raiser receives a fee or the first
calf dropped by the heifer.

3.65 Heifers are usually bred artificially if they are at the
dairyman’s farm when they come in heat. Heifers contract-raised by farmers
may be bred to local bulls with the resulting calf retained by the farmer
or sold and the profits shared with the dairyman. No study has been made
on age at first heat and first calving, but interviews with dairymen, Dinas
Peternakan and KUD ofticinls indicate that first calving occurs at from 30
to 40 months of age depending upon management post-weaning.

c. Management practices

3.66 Feeding management of lactating cows: The basic diet for dairy
cows in Java consists of cut forage and either rice bran or a commercial
concentrate mixed by the KUD. The most common grass used for feeding is P,
purpureum, but others, including Setaria sphacelata, Brachiaria decumbens
and Cynodon plectostachyos may be used. Cut grass from established plots
(usually 0.25 to 0.5 ha) may be supplemented with vegetative crop by-
products such as stovers from corn and peanuts, and fresh sweet potato
vines. Grass and weeds cut from roadsides and fallow paddy complete the
forage part of the diet. 1In recent years, development programs have begun
introducing the use of Leucaena leucocephala as a high protein forage
source. Leaves and young branches from trees which form fence posts are
being increasingly used to feed dairy cows. Awareness by the dairy farmer
of the problems witn leucaena mimosine content limits its use as a

supplemement.

3.67 Da‘rymen interviewed in Central and East Java indicated a
feeding rate of 40 1lbs of fresh forage and 5 kg of concentrate or rice bran
per head per day. The concentrate is supplied by KUDs or purchased
locally. A typical concentrate is copra meal, rice bran or wheat
middlings, corn, and minerals. A major effort in reducing feed costs and
improving feed quality has been undertaken by the Cooperative League of the
USA (CLUSA) in Central Java. This effort has shown that there is a large
potential to reduce feed costs per liter of milk produced and substantially
increase feed productivity. These rations have been developed by compiling
a list of some 300 possible feedstuffs and then using a specially
constructed linear program software package to calculate these rations by
microcomputer. An example of the computer output generated is shown in
Appendix 3.A. The importance of this breakthrough should not be
underestimated because these data are for lowland conditions. Upland
results are expected to be much better. Also, farmers in C. Java are
receiving Rp 225/liter farmgate prices because much of the milk has to be
sent by truck to Jakarta, while West Java farmers are receiving 22% more
per liter.

3.68 Housing and equipment: Milk production from dairy cows in Java
is typically based on cornfinement liousing and feeding. Little or no land
is available for grazing but some land is generally set aside to plant

purpureum (rumput gadjah). Housing
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consists of a small shed with a dirt floor, a wood feed bunk, and a
separate compartment for the calves and heifers. In few cases are concrete
floors and feed bunks found. Equipment is limited to plastic or tin milk
buckets, 20 liter cans (supplied by the KUD or GKSI), grass cutting tools
and possibly a rubber or plastic hose. In the wajority of cases running
water is not available, and water for washing and for cattle must be hand-
carried.

3.69 Milking Management: Milking is all done by hand twice daily.
Udders are washed with a bucket of water and lowel or, if running water is
available, with a hose. Brying of udders is done with a damp or dry rag.
No teat dip is used on the average farm, and udder sanitation is
rudimentary at best. The result of this is the higher rate of blind
quarters found by KUD government veterinarians as the age of cows
increases. Incidence and effect on milk yield for a sample of Java dairy
herds is given in Chapter V, table V.6. Milk is collected by the KUD twice
daily. It is stored by the dairymen in 10 or 40 liter cans and placed by a
roadside or carried to a central collection site. 1In no farm visits to
dairymen was equipment such as milk strainers or sanitarized solutions for
milk cans seen.

3.70 Milk vield. As mentioned above, systematic national milk
recording schemes are not yet in place. Apparenlly, no localized data on
milk yield has been developed by universities in a research mode or by
KUDs. Interviews with KUD and DGLS officials and with farmers consistently
indicated an average daily lactation yield for high-grade Holstein cows of
10 kg over 240 to 270 days for a total yield of 2,400 to 2,700 kg. Cows
which average below 10 kg are considered candidates for culling. Cows are
generally milked to the point where production declines to 2 or 3 liters.

3.71 A recent study by DGLS provides a sample of yields from the major
producing areas (appendix table 3.21). These results are supported by a
major 1983 study by Gadjah Mada University ("The Impact of Imported Dairy
Cattle on Prospects for Development of Animal Production by Small Farmers
and Development of Village Dairy Co-operatives in Central Java"). A survey
in 1982 covered 600 recipients of imported dairy cattle. Forage
consumption was about 40 kg/day and barely covered maintenance. The feeding
of concentrates was also sub-optimal ranging from 2.5 kg/day to 4.1 kg/day.
Drinking water was seldom provided ad-lib but was usually mixed with the
concentrates, and the amount provided was inadequate. Average
production/day ranged from 3.9 to 6.8 liters. Lactation levels per year
ranged from 1824 to 2599 liters.

3.72 An estimate of the production cost structure was provided by the
South Bandung Dairy Cooperative based on 1983 data. This is shown in
appendix table 3.22.

3.73 Health problems and treatments: These are discussed in detail in

strategies and projects for dairying. These problems have not received
adequate attention and are one of the reasons for low productivity and poor
milk quality.
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5. Small ruminants

a. Populatica and distributiu:

3.73 It is estimated that about 20% of all farms in Indonesia have
sheep and/or foats, a higher proportion than large ruminants, commercial
poultry, or swine (Knipscheer et al., 1983). The small ruminants in

Indonesia consist of goats and sheep. Households use goats and sheep for a
variety of purposes including:

- Source of meat

- Source of milk {from Ettawah goats and their crosses)
- Source of manure

- Wealth accumulation

=~ Cultural and religious functions

— Carpet wool (sheep)

~ Recreation (Garut sheep are used for sheep fighting

3.74 Sheep and goais are widely distributed throughout Indonesia but
are heavily concentrated in only a few provinces on Java. Appendix table
3.23 summarizes recent data on small ruwrinant numbers and the number of
households keeping small ruminants.

3.75 The small ruminant population has remained relatively stable over
the past 50 years. However, the goat population increased somewhat during
REPELITA III, probably in response to a general increase in relative prices
for red meat and the rapid increase in transmigration resettlements where
goats are often an important sourcec of supplementary income (Mink, 1980;
Levine and Karo-Karo, 1985).

b. Breed Descriptions

3.76 The major goat breeds are Kacang end grade Ettawsh. The Kacang
(peanut) goat, the most numerous breed, is found throughout Indonesia. It
is small with no uniformity of color. The buse colors are black and brown
with many variations in between. The ears are small, and both males and
females have short horns that slope backwards.

3.77 The grade Ettawah resulted from a cross of pure Ettawah (the
Jamnapari from India) and local breeds. The animal has large horns and
medium to long pendulous ears. The hair coat is usually brown containing
both white and black spots. It is much larger than the Kacang. The
Ettawah is a good milk producer which but milk is rarely consumed by the
smallholder’s family. It complements farming systems generally found in the
upland areas where upland rice and secondary crops comprise the usual crop
mix.

3.78 There are three breeds of Indonesian sheep: Javanese thin-tailed,
Priangan, and the fat-tailed sheep. The Javanese thin-tailed sheep
constitutes 50 to 80% of the sheep in Cent:.al and West Java. It is small,
and its tail does not reach its hocks. The ewe is usually polled, while
the ram has closely curled horns. Even though some observers list the
Priangan as a separate breed in Indonesia, there is doubt about whether or
not it is a breed separate from the Javanese thin-tailed (Mason, 1975).
Therefore, only two breeds are cunsidered for the purposes of this
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discussion: the Javanese thin-tailed and the East Jave fat-tailed sheep.

3.79 The fat-tailed sheer, were brought to Indonesia by Arab traders
who settled on the coastal areas of East Java in the 19th century. Mason
(1975) points out that the name "domba" used in Indonesia for sheep comes
from "dumba" which in Persian means tail. (This is a term used to refer to
the fat-tailed sheep in Iran, Pakistan and Afganistan.) Most of the sheep
in East Java are fat-tailed, while they constitute only about 50% of the
sheep in Central Java. Their wool color is white, but some have brown
patches. Ewes and rams ace hornless; however spurs may appear on some
rams. Ewes are medium sized and semi-lop. Some earless sheep occur,
apparently the result of a recessive gene.

c. Production

3.80 Knipscheer et al (1983) conducted surveys on sma;l ruminants in
Indonesia and the followlng results were obtained:

~ About 19.3% of the farring households in Indonesia keep
small ruminants

- About 5.5 million small ruminants are slaughtered in
Indonesia each year, an important source of meat

= The small ruminants enterprise is an important employment
and income generating activity for the rural poor,
many of whom are landless

~ Offtake, as measured in kilograms of liveweight production
over kilograms of liveweight, varies from 45 to 60%, suggesting
that an offtake of 50% is reasonable uunder Indonesian
conditions

- The reproductive performance of femule adults aveiages
about 1.1 lambs or kids per year, well below their
genetic potential of an estimated three lambs or kids per
year

3.81 The Small Ruminant-CRSP program, supported by USAID and AARD and
carried out by a number of U.S. cooperators, has collected comparative
performance data on sheep und goats. Comparative body weight data are
shown in appendix table 3.24 for small ruminants on excellent planes of
nutrition.

3.82 Knipsheer, et al. (1983) found that flock composition in three
locations of West Java varies considerably (appendix table 3. 25). The
relatively low percentage of young stock for Cirebon goats is explained by
the high rate of kid disposal. The high percentage of young stock in
Ciburuy results from higher reproductive performance. Based on overall
offtake rates, Knipscheer et al. (1983) expect about one-half of the small
ruminant population to consist of adult females. Low reproduction rates
are probably due to breeding management. Most farmers do not have their
own rales. Moreover, opportunities for mating are restricted when animals
are kept in covered pens.
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3.83 A comparison of goat production traits ftound in different areas
of Indonesia is presented in appendix table 3.26. High kid mortality is
apparent in all areas and may be seasonal. The Forage Station Center in
Banjar Baru kept their goats on slatted floors and noted higher kid
mortality during the rainy season. Their observations concur with earlijer
reports from Jave. Similarly, lamb mortelity is high in all areas covered.
Production data describing sheep are presented in appendix tables 2.27 and
3.28.

e. Cont-ibution :o smallholder income
3.84 Knipscheer et al (1983) estimated average gross income from goat
production and its contribution to household income in West Java. The
study stratified farmers based on vverall economic status where strata I
and Il were classed as destitute, stratum TII as poor and strata IV and V
as not poor. Appendix table 3.29 reproduces the estimates made for three
different agro-ecological regions. Comparisons are made for small ruminant
holders only.

3.85 Goat production’s relative contribution to farm income varies
depending un income-producing potential of the land holding. Since the
proportion of farm-rs holding small ruminants is about twice as high in
upland areas, the overall share of village income generated by small
runinants is much greater in uplend areas. 1In another study of a more
prosperous agricultural area in North Sumatra, Levine and Karo-Karo (1985)
estimated contributions to gross income by various farm enterprises
(appendix table 3.30). Not surprisingly, the small ruminant share of total
village gross income was low (0.25%) in areas where estate crops are
important. Other kecamatans in the area have large areas of lowland rice
and significant income from estate and otker rerenniel crops. Sinilarly,
the share of gross income derived from small ruminants was low, between
0.6% and 1.02%.

3.86 Assumed reproduction rates, repayment methods for goats obtained
under gadohan schemes, management practices, and feed rations all strongly
influence the net income from goat production. The following paragraphs
summarize reports that consider the effects of these factors on farm income
from small ruminant production.

3.87 Goat distribution is an important component ot transmigration
schemes. A total of 1800 goats were distributed to 686 participants in 25
locations between 1980/81 and 1582/83. One study of transmigration
villages in the middle Mahakam river area of East Kalimantan constructed a
farm budget for a typical recipient of goats. This budget is based on the
very optimistic assumption of an eight month kidding interval or three
litters every two years. Appendix table 3.31 pre<ents those income
estimates.

3.88 Appendix table 3.32 also summarizes current or estimated net
returns to goat producers obtaining goats from distribution schemes. The
more recent recipients have not yet had time to sell animals, so their
income projections are based upon anticipated animal repayments. The
projections are consistent with reports on the South Kalimantan Livestock
Devalopment Project sponsored by ADB where the distributed animauls were

ITT - 20


http:farm,.rs

seldom in good enough condition to return offspring within the first year
of tha project. As a result, farmers consistently fell behind on
repayment, becoming increasingly in debt to the revolving fund (Ital
Consult, 1984). Appendix table 3.32 also summarizes the impact of
repayment method on net returns to goat production per farmer recipient.

3.89 Finally, a study of six specialized small ruminant farms
illustrates the income generating potential of larger farms employing
higher levels of menagement and feeding protein concentrates available
locally, in this case soybean waste (nmpas tahu) from soybean curd
manufacturers. Appendix table 3.33 summarizes production parameters and
input-output data for these specialized producers. Access to soybean waste
is one key to the economic success of five of the six specialized
producers. Appendix table 3.37 presents representative budgets adjusted on
a "per adult female” basis, Specialized producers obtain much higher
profit per animal chan traditional smallholders even in areas where soybean
waste is available. Smallholder returns per animal are similar to those
estimated for East Kalimantan (appendix table 3.31) and about 50% of the
profit per animal estimated in Lombok (eppendix table 3.32).

3.90 Consequently, small ruminants should be capable of producing net
profits, after accounting for all costs, of between Rp 20,000 and Rp 40,000
per breeder per year if surplus animals are sold upon reaching maturity.
Clearly, animals held beyond maturity as accumulated capital or "savings"
will not generate comparable net profit per animal.

g. Preference for goats
3.91 Farmers seem to prefer goats over sheep. 3Sheep appear to be a
carrier or causative agent of maulignant catarrhal fever, which causes high
death losses in Bali cattle. Consequently, keeping sheep in close
proximity with Bali cattle is not recommended. Bali cattle are in such
great demand in Kalimantan, Irian Jaya, Sulawesi and other eastern islands
that sheep probably should not be distributed in these areas at all.

6. Poultry

3.92 The indigenous chickens of Indonesia consist of essentially two
kinds, the "kampung" and the "kedu". Both are descendants of the red
Jungle fowl. Thle red jungle fowl can still be seen in isolated areas on
several of the larger islands, such as Sulawesi and Sumatra. The kampung
chicken has a varied plumage of white, brown, grey and black, and many
resemble their wild ancestors. The kedu chicken is either black or white
with a green metallic sheen. It has a black comb when young, which turns
red at the age of about 6 months. The kampung has either single or rose
combs in which the comb color, as well as the ear lobes and waltles, are
red. Both breeds are "semi-domesticated" and are alert and aggressive,
being able to run at good speeds and fly for short distances.

3.93 The native chickens are kept under "open range" conditions, which

is often referred to as the "traditional" management system. Hens lay from
10 to 12 eggs and brood them for hatching. Young chicks are left with the
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hen until marketing. Feed for the chickens consists of insects, ants,
worms, grain and household wastes, all of which are obtained by scavenging.
The rough rice ("gabah") left to dry on fiber mats near the house is also a
favorite source of feed.

3.94 In some areas, particularly in an old transmigration aren near
Ambon in the Malukus, study team members found that farmers were
crossbreeding their kampung females with the imported purebred or hybrid
males that are the foundation of the commercial poultry industry. The
performance of these crossbred birds (egg number, weight, hatchability,
etc.) was found to be intermediate between the kampung chicken and the
imported hybrids.

3.95 Hybrid chickens ("ayam ras") were originally obtained by
importing parent stock from Australia, Furope and the United States to
establish breeding units in Indonesia. Many of the larger feed
manufacturing companies on Java and Sumatra operate poultry breeder flocks
and market day-old chicks of both the layer and broiler types. Because it
feels the development of breeding units is at an advanced stage in
Indonesia, the Government of Indonesia (GOI) has decreed a ban on the
importation of parent stock effective in 1986. The importation of
grandparent foundation stock will, however, continue to be permitted. In
their travels, study team members found both commercial broiler and layer
units vere modern in all respects(e.y. housing, use of commercially
formulated complete feeds, veterinary care and general management). As a
result, rates of gain, feed conversion and other production parameters are
similar to those found in any major poultry producing country.

3.95 In the interest of promoting poultry production for smallholders,
the GOI has decreed a limit for production unit sizes of commercial
flocks. Broiler units will be limited to 750 birds marketed per person
weekly and layer flocks to 5,000 hens per person. For this purpose, the
Poultry Nuclear Estate scheme (PIR) has been established in which producers
are organized intn groups ("kelompoks") and are provided credit by the
Indonesian People s Bank (Bank Rakyat Indonesia, BRI) for buildings, flocks
and initial operating costs. The key to the operation of these small units
is the privately owned poultry shop, which serves groups of farmers with
day-nld-chicks, feeds, vaccines and medicines, and, in many cases, credit.
Many PIR poultry shops also purchase eggs and broilers from
participating producers for distribution to retail or wholesale customers.
In some isolated areas where the PIR scheme has not yet been initiated,
some private poultry shops are playing roles similar to those in the PIR
scheme. Many of these extend credit to customers, in some cases with no
interest being charged.

3.97 On Java, some large feed mills are using a "modified vertical
integration” arrangement with poultry producers, a scheme in wide usc¢ in
the U.S. 1In this scheme, feed wills furnish birds, feed and medicines on
credit to producers who provide housing and labor. When the broilers are
sold, there is an agreed-upon plan for the sharing of the proceeds. This
agreement takes into account an interest rate for the credit extended by
the feed mill.

3.98 The commercial poultry industry has bheen the fastest growing
segment of the livestock sector of Indonesia. It accounts for a major
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proportion of the eggs and broiler meat conswied by the population,
especially in the cities. The proportion of eggs supplied by the kampung
chicken has dec)ined since a large proportion of the eggs laid are used for
replacement purposes, primerily as a result of the high mortality rates in
young chicks. Kampung eggs and meat, however, still command a higher price
in the market due to consumer preference for the darker yolk and stronger-
flavored meat of the native bird.

1) Estimates of productivity for Indonesian chickens

3.99 Study team members in farmer interviews found that, on the
average, the kampung hens kept under the traditional form of ranagement
usually lay 10 to 12 eggs over a 15 to 18-day period. The ben broods the
"clutch" of eggs for 21 days. In general, the kampung hea repeats this
cycle 3 times per year, producing about 30 to 36 eggs per year. The Dinss
Peternakan of Central Java estimates an average of 40 eggs per hen per year
for kampung hens in that province (Buku Informasi Jewa Tengeh, Unggaran
1984). Study team members found that many farmers consume or sell about
50% of the eggs produced and permit Lhe hen to hatch the remainder, usually
obtaining a hatchability rate of about 80%. In general, the mortality of
young birds from hatching to 6 weeks of age is 60% or more. Therefore, of
the 15 eggs the hen is left to brood, nine will hatch, of which 20% or more
will die from various causes between six and 20 weeks, leaving seven chicks
surviving from three clutches per year. A farmer with five mature hens and
a rooster would pruduce only 35 chickens yearly for merketing uor use as
replacements. Simple budgets for the kampung chicken enterprise on mixed
crop~livestock farms in Indonesia are presented in Chapter VII.

3.100 Ramm, et al., (1984) cnllected production data on kampung
chickens in five transmigration villages in East Kalimantan. The figures
reported in appendix table 3.35 are considerably higher than these
reported above. These workers also found that the hens produced three
clutches per year with an average of about 12 eggs per clutch. Due to much
lower mcrtalities (only 28% up to 20 weeks of age), the returns to the
farmers were more than twice those found by the study team. It is possible
that the villages in East Kalimantan had an effective vaccination program
for Newcastle Disease, the principal cause of chick mertalities in kampung

flocks.

3.101 Kingston and Cresswell {1982) made an intensive study of five
West Java villages and found much higher egg production figures, B0 or more
per hen per year, than have been reported by other workers. Their results
are shown in appendix table 3.36. These higher production figures could
have resulted because of their short egg production recording period, only
six months. Given the low nutritional levels that are characteristic of
the traditional kampung chicken production systems, it is doubtful that
sustained production of an egg every 4.5 days (the rate required to produce
80 eggs/yeur) could be acheived. Also, if a hen requires 18 days to lay 12
eggs, 21 days for hatching, and at least 25 to 30 days for mothering the
young (a total of about 70 days), it would be possible to produce only six
clutches per yeur. Therefore, Lhe figure of 80 eggs per hen per year is too
high for general usage for all Indonesia.

3.102 Kingston uand Cresswell (1982) also presented data on the changes
in chicken population in the five Javanese villages (appendix table 3.37).
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These data nre considered to be prelininary observations on th=
preductivities of kampung chickens, however, the study was quite intensive
and covered over 1600 birds in the five different villages. The
composition of the flocks within the villages are 65% adults, 9.7% from 0
to 6 weeks and 23.3% from 6 to 20 weelis of age. The percentage of hens in
the adult population was about 75%. The fate of the adult population aver
a 12 wonth period is of great interest. Mortality in the adults was only
1.2% (0.01% per month) while thievery amounted to 14.4% (1.2% per month);
the study team found that thievery was even a larger problem in Irian Jaya.
Therefore, only 51.4% of the original advlts were surviving at the end of
the year. The greatest consumption of aaults took place during the great
Islam feast day, Lebaran, during which 12.9% of the losses were due to the
selling of adult chickens in the market, while 35.1% was due to local
consumption; these were the major losses of the adult flock. While the
adult chickens that were sold or consumed added to the available finances
or nutrition of the family, they represent a reduction of the breeding
population, thereby reducing future production.

3.103 The study team's interviews and observations were not intensive
enough to determine flock composition and consumption patterns to the
degree reported above. However, general observations tend to fit the above
patterns, although feast days other than Lebsaran would also play a role in
the consumption pattern. Analysis of the mortality data obtained by
Kingston and Cresswell (1982) are exhibited in appendix table 3.38. They
found that 68% of the chicks hatched died during the period from 0 to 6
weeks with deaths dropping after that period. These data indicate that one
of the greatest steps to be taken in improvement of the Kampung chicken
enterprise would be to reduce death losses during this early period. They
reported growth data which agree quite well with the data collected by

Hard josubroto and Supiyono (1972, appendix table 3.39). Adult birds weighed
about 1 kg at 20 weeks which was about 60% of that of improved hybrid
layers kept in confin:ment and fed a high energy diet for 20 weeks. In a
growth study, Cresswell and Gunawan (1982) found that the growth rates of
all kampung chicks were low with one, the "melung," being higher than the
others (appendix table 3.40). Unfortunately, neither egg nor broiler-type
hybrid chicks were used in this trial. The data confirm, however, previous
comments on the size and rates of growth for these chickens.

3.104 Cresswell and Gunawan (1982) also studied kampung chickens fed
adequate diets under confinement. Every strain of kampung chicken laid
fewer and smaller eggs than the hybrid (Shaver Starcross 579) and required
1.33 to 2.63 times the fred per gram of egg produced. These results
emphasize the unsuitability of the kampung chicken, as it exists in its
unselected state, for intensive, commercial egg production.

3.105 The observations on the kampung chicken's potential as n source
of both meat and eggs prompt one to consider the following priority
constraints on village chicken production:

3.106 Productivities of the hybrid chkickens used in Indonesia do not
differ widely from those obtained anywhere in the world where intensive
management involving the use of balanced rations is practiced. Hybrid layer
and broiler chicks are produced by breeder farms on Java and Sumatra and
shipped to growers in almost all the provinces of Indonesia. Many of the
breeder operations are owned by corporations which also manufacture
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compound poultry feeds (see Chapter [V, Section D, "Commercisl feed
industry"). Poultry shops in provinces outside of Java and and Sumatra
receive commercial feeds in 50 kg bags shipped from Jakarta and Surabaya.
Large comwercial growers nearby to the cities with feedmills receive their
feeds directly from the plant or buy high-protein concentrates and mix
their own rations using corn, rice bran and sorghum that they purchase or
grow themselves.

3.107 Conversion rates for these commercial operations are comparable
to those in other countries with modern poultry production sectors. One
difference in Indonesia is the demand for a smaller broiler weighing only
1.2 to 1.6 kg as opposed to 1.8 to 2.0 kg. liybrid broilers reach these
weigh.s at 5 to 6 weeks as opposed tu the 6 to 7 week period necessary to
raise broilers to the henvier weights in the United States and Europe.
Feed conversion ratios (kg of feed required per kg of gain) for birds
slaughtered at these weights are on the order of 2 to 1. For egg
operations, feed conversion (grams of feed per gram of egg produced) is on
the order of 2.6 to 3.1. Operations visited by the study team were
obtaining egg production rates of over 70% in birds in their first year of
production dropping to 50 to 60% during the second year. Many producers
keep their layers for two years.

2. Ducks
3.108 The breeding of ducks and the production of duck eggs are
important smallholder enterprises in Indonesia. They are principally
practiced in the irrigated regions of Java, Bali and NTB and the swamps of
Kalimantan. The basic objective of duck production systems is to produce
market duck eggs by grazing ducks on recently harvested rice paddies where
weeds, fullen rice, snails and insects can form a large proportion of the
flock’s diet. Supperting activities include the production of fertile eggs
to be hatched into ducklings. This is usually not carried out by market
egy producers. Recent intensification prujects and PDP credit schemes
involving duck egg production have tended to promote the combination of the
three activities for a single producer. Production systems are
differentiated by differences in several components o. the egg production
system. These include the herding management of the production flock, the
market for the eggs (sold as fresh eggs, as 18-day incubated or for
hatching) and the source of young ducklings (raised vs purchased).
Producers involved in the system usually are engaged in one of three highly
specialized activities: producing market egygs, producing hatching eggs or
hatching eggs and selling young ducklings. Recent intensification projects
and PDP credit schemes involving duck egg production have tended to promote
the combination of the three activities by a single producer. The primary
product of duck production systems is the egg marketed as fresh, salted, or
as a fertilized egg for hatching purposes. In Bali, some duck eggs are
sold by traditional hatchers after 18 days of incubation for consumption of
the duck embryo. Culls, old laying ducks and males, all by-products of
the egg production system, are marketed for meat.

3.109 Positive returns to labor and management in duck production
enterprises are a function of two principal factors:
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- Availability of easily exploitable feed resources,
especially rice padi grazing, sago palm, small fish ond
snails from nearby rivers, and high quality rice bran
(less than 12% fiber).

- Absence of life-threatening pesticide residues which
poison the foraging duck, especially the young ducklings

3.110 Several provinces of Indonesia have livestock development
projects funded by the Provincial Development Program (PDP) that include
the introduction of market egg proeduction from ducks or expansion of the
existing egg production sector. rhese are principally Aceh in North
Sumatra, South Kalimantan and Nusa Tenggara Barat (NTB). In these projects
farmers receive & small flock of ducks, sufficient feed to carry them to
producing age and a grant of sufficient capital to construct simple housing
for them. The agreement with the producer calls for credit to be repaid
"in kind" with a number of ducks within a specified period of time. These
ducks are then used to estanblish new producers in the same region. The
underlying objective is to create a self-sustaining, income generating
tnterprise and to spread duck production within a given PDP target area.

3.111 These programs have met with variable success. Surveys by Page, et.
al. (1983) and Levine (1984) indicate that productivity of introduced

flocks is directly dependent upon the management ability and

entrepreneurship of the farmer involved. In Central Lombok, producers who
invested their own capital in feed concentrates after the PDP-supplied
feedstuffs ran out, received a return of up to Rp 250,000 for an investment

of Rp 100,000 which resulted in a production average of 200 eggs per duck

per year (Levine, 1984). Farmers who fajiled to adequately feed their

flocks either passed out of the business or struggled along at a very low
level of production.

8. Duck breeds and breeding
3.112 Several egg-laying breeds of duck have been developed and are
associated with specific regions of Indonesia. Examples are the "Tegal"
duck of Central Java, the "Mojosuri" of East Java and the "Alabio" of South
Kalimantan. An introduced breed, the Khaki Campbell, was developed in
England from the Tegal and other breeds. Tt has been introduced to a
limited extent in Indonesia and has been used extensively in performance
and reproductive studies at the Balai Penelitian Ternak (BPT), Ciawi.
Mojosari ducks have been distributed to several provinces outside of Java
as part of transmigration and PDP projects.

3.113 Hetzel (1984) compared cgg yield and production efficiency in
Tegal and Khaki Campbell ducks under intensive managenent at the BPT. A
summary of the results are shown in appendix table 3.41. Performance by
the Tegal ducks was significantly lower than the other three breeds with
peak weekly productions of 82, B4, 66 and 86% for Alabio, Bali, Tegal and
Khaki Campbell ducks, respectively. Interestingly, under intensive
management, which included a 16-hour daylength created with artificial
lighting, ducks began laying as eanrly as 15 weeks of age, and all ducks
reached 50% laying rate in less than 6 months. Tegal ducks were the first
to reach sexual maturity. This may have accounted for their low.r total
performance. Alabio ducks were the slowest to mature. Tegal ducks
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consistently produced heavier eggs, but the total egg mass to 68 weeks was
significantly lower than the other three breeds. All Indonesian breeds
exhibited two periods of decline in egg production over the 68-week trial
period during which they went into a full or partial molt. The first
decline in egg production occured in December with the onset of the rainy
season and high humidity. The second decline was in March and April when
the weather changed from the wet to the dry seuson. Hetzel cites reports
by Chavez and Lasmini (1977) who saw similar correlations between time of
year and egg production in Indonesian breeds of ducks. In a later study by
Hetzel (1983b) crosses between Tegal and Alabio ducks laid nearl, 24% more
eggs than did straight-bred Tegal ducks.

3.114 Hetzel (1983a) also compared growth and carcess composition of
Alabio and Tegal ducks and their crosses. Tegal drakes grew faster at
earlier ages but weighed the same at 8 weeks of age and were significantly
lighter than Alabio drakes at later ages (appendix table 3.42). Feed
conversion ratios and carcass weights did not differ significantly between
the two breeds and their crosses. Carcasses of Alabio ducks were fatter,
contained less protein, and had a lower proportion of breast meat at a
given weight and age than did Tegal ducks.

3.115 Within a breed, region or farmer group there exists no rational
selection program with clear-cut goals for production improvment. No
production recording scheme exists among producer groups or on the part of
the GOI. Males (drakes) at the village level are not selected on the basis
of any type of pedigree production history. Interviews with prcducers in
the Kendall region of Central Java indicated that selection criteria for
Tegal drakes were totally phenotypic with the selection of young drakes 4
to 6 months old for service in breeder flocks being based on their
aggressiveness and general appearance. Whether these factors are
correlated with egg production in offspring based on the historic
experience of market egg producers is not known.

3.116 Muscovy ducks are found throughout Java and many of the outer
islands. In market egg producing areas, they often serve as brooders for
the eggs of commercial egg-laying breeds. They are also maintained as
household scavengers and to supply eggs and meat in the village.

b. Hatching systems
3.117 One component within the duck market egg production system that
differs from system to system is the methud used to hatch fertile eggs to
produce ducklings. Three basic methods can be identified:

- Traditional heated rice hulls - (Bali, South Kalimantan)~ This is
a very labor-intensive method which involves incubating fertile eggs in
heated rice hulls. Eggs are placed in bamboo baskets set in clay and
covered with rice hulls which have been heated in the sun or over a fire.

The eggs are uncovered and turned daily.

molting. A variation of this method has been used in Sumbawa where kampung
chickens are used in place of muscovy ducks.
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- Kerosene-heated incubators - (Kec. Mojokerto, East Java) - The
Mojosuri duck producers of Kec. Mojokerto have designed and built a simple
incubator which can hatch 300-400 eggs at a time and is heated by a

kerosene burner. These incubators are built by village carpenters and have
been sold all over the duck-producing areas of Indonesia, especially those

where Mojosari ducks have been introduced.

c. Herding mapagement
3.118 Herding management is a component of the duck production system.
The majority of ducks maintained by smallholders in Indoaesia are herded in
order to allow selective grazing of fallow fields, river and pond banks,
and swamps. Herding management is designed to make maximum use of
inexpensive feed resources for the production of duck eggs. Because labor
is a major input into the herding subsystem, the way ducks are herded
depends not only on the availability of surface area for duck grazing but
also on who herds and what the real and implied costs of his or her labor
are. For West Java, Petheran and Thahar (1983) have described four systems
of herding ducks (appendix table 3.43). Flocks that travel all year, or
full-time for part of the yeuar following harvests tend to be larger than
those that are penned at night at the owner's home for part or all of the
year. The difference is probably related to the intensity of agriculture
in the area (length of fallow for rice fields),to the area available for
the housing of the ducks at the owner's home, and to payment arrangements
with the herder who often receives a share of the flock’s production. In
regions with more concentrated sources of duck gruzing, such as the
swamplands of South Kalimantan, ducks are kept close to home for the
majority of the year. 1n Central Java, however, rice cropping is
intensive, and fallow periods are short, forcing duck flocks to move over
large distances to find feed.

d. Representative production systems for ducks

3.119 Extensive herding for commercial market egg production (Kendal,
Central Java) Tegal ducks in the region around Kendal in the north of
Central Java are traditionally herded from field to field following the
rice harvest. This system is also characteristic of the region south of
Jogyakarta. Flocks are highly specialized. A "hatcher" buys eggs from a
"breeder"” who maintains a flock of 80 to 100 laying hens which graze rice
fields around the village. This is supplemented with rice bran and sago
palm pith. Most hatchers have long-term contracts with specific breecers
in order to assure a constant supply of quulity hatching eggs. Hatchers
pay breeders Rp 150 per egg and hatch them under muscovy ducks. An average
hatcher has 7 to 10 muscovies. Each musccvy will incubate 25 to 30 tegal
duck eggs, her own eggs having been removed and sold. This process can be
repeated for three consecutive periods before the muscovy molts. The
ducklings, or "bayah," are raised to 4 weeks of age in cages. These cages
are floated in rivers for a part of each day to teach the ducklings to
swim. At night the cages are hung up, and the ducklings are fed a mash
consisting of good quality rice bran, broken rice,and chopped worms, as
well as eels and shrimp heads when they are available. The whole family
provides labor in collecting the feedstuff: from rivers and rice paddies.
The ducklings are removed at one month of age and herded in nearby paddies.
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3.120 From the hatcher, the 4- to 6-month-old ducklings are sold for Rp
2,750 to 3,000 to market egg producer/herders who move the flocks of 100 to
150 layers following the rice harvest. The ducklings are produced on a
schedule so as to have them 6 to 7 months of age at the commencement of the
local rice harvest. Beginning at this age, the ducks will produce for 3
months, molt for 1 to 1.5, months and pruduce for two-month periods up to
age 30 months. The estimated laying rate is 80% for young flocks (age 6
to 18 months) and 60% for mature flocks.

3.121 Male ducklings are raised to 6 months of age by the hatcher and
sold as meat for Rp 1,500. Culled luyers 18 to 30 months of age sell for
Rp 1,250. A typical flock of 150 layers has oanly 2 or 3 males whose
principal function is to keep the layers together when the flock is driven.

3.122 Duck herders are known to travel 300 to 400 km during a
production period of as much as a year in Central Java and around
Jogyakarta. The flock is corralled at night in a plastic and bamboo
enclosure. Eggs are collected in the morning and sold to village traders.
The ducks are fed a small amount of grain in the evening in the belief that
this will cause them to coordinate their laying in the early morning hours.
Herders may or may not have to pay fees to landowners or local village
authorities for grazing rights.

3.123 A major limitation to this system is the periodic poisoning
encountered by herders due to pesticide residues in the paddies. This is
an especially acute problem in young ducklings.

3.124 Semi-intensive commercial market egg production - Central Java,
NTB - A variation of the extensive herding system described above is being
promoted in the Kendal area by the Dinas Peternakan of Central Java and as
part of the Provincial Development Program in NTB. In this modification
the activities of the "breeder", "hatcher" and "herder" are combined with a
smaller flock of 50 layers being maintained and fed in confinement.
Muscovies are still used to hatch ducklings and immature ducks may be
herded in a manner similar to the previous system. Costs for feed
ingredients and prices for products are shown in appendix table 3.44. 1In
this system, feed for the confined laying flock becomes a major input in
terms of labor cost and purchased ingredients. A produc~r in Wieri, Kec.
Kendal, was feeding his flock on a mixture of rice bran (7 kg per day at Rp
50 per kg), smull fish (4 kg per day at Rp 150 per kg), and water weeds
(0.7 kg per day at Rp 25 per kg). The total feed costs per day for the
laying flock totaled Rp 967.50. Current production for the mature flock
was 25 eggs per day (50% laying rate). An enterprise budget for this
system is shown in appendix table 3.45. Assuming an average net
production of 120 eggs per layer per year after hatching needs and home
consumption are met (this is low to moderate for Tegal ducks) and a sale of
24 cull ducks per year at Rp 1,250, the total income for the 50-duck flock
is Rp 630,000. No value is assigned to the value of male ducklings sold
nor the manure produced by the flock.

3.125 Non-labor costs include a fixed cost for housing assumed to be Rp
50,000 amortized over § years. The flock is replaced every 2 years though
this may be stretched to 2.5 yeurs. A market value for locally produced
6-month old ducks of Rp 3,750 each is used to calculate replacement costs
for producers who hatch and raise their own ducklings. If feed costs are
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assumed to average Rp 1,000 per day for the 50-duck flock, fixed and
variable costs total Rp 468,750 per year resulting in a net return to the
farmer for his labor and management of Rp 161,250,

3.126 Intensive commercial duck =g¢ production - Kec. Hulu Sungai
Utara, South Kalimantan - An intensive duck egg production system with
Alabio ducks is described by Vondal (1983) for Kecamantan Hulu Sungai Utara
in South Kalimantan. The intensive system described by Vondal differs from
that of Kec. Kendal in two basic compouents.  First, in South Kalimantan
specialized farmers rear young ducklings purchased from hatchers at age 1
to 10 days and sell them to market egg producers at age 6 months (or
somewhat earlier). Some more skilled market egg producers will economize
by purchasing young ducklings and raise them themselves.  The market price
for 1- to 10-day-old ducklings in 1982 was quoled at Rp 500-600 each, as
opposed to Rp 4,000 for a 5~ Lo 6-month-old duck rceady to produce eggs.
Second, laying ducks are kept caged and concentrates are purchased to
supplement locally available feed resources such as fish and snails.

3.127 In this system, the feeding of young ducklings involves various
combinations of purchased inputs, primarily consisting of commercinl
concentrate duck feeds and vitamin-mineral pre-mixes which are combined
with locally available sago palm, snails, small fish, rice and rice bran.
Young ducklings are fed rice bran and/or chopped sago, and fresh cooked
fish, and/or chopped snail menl. This may be supplemented with small
amounts of cooked rice and mineral-vitamin mix. At 2.5 to 3 months of age,
the diet of the immature ducks is changed to either rice bran or chopped
sago, or a combination of the two. All olher ingredients are elimipated,
but ducks are allowed to forage in the surrounding swamps during the day
and are caged only at night. At 6 months of age, the Alabio ducks are
permanently caged and egg production begins. Chopped snails and cooked
fish (either fresh, dry, or in combination) are restored to the ducks’ diet
mixed with rice bran. This basic diet is supplemented by swamp plants and
packaged vitamin-mineral pre-mix.

3.128 Grenter economic efficiency is acheived in the intensive system
by harvesting a greater amount of the feedstuff fed to the duck flock
rather than purchasing it. This involves a substantial input of family
labor. Catching fish during the day and harvesting snails at night may be
donc by an older male family member. The wives and older children prepare
the feed in the morning. The women sell the eggs in the local village

mari :ts.

3.129 Many families are reported by Vondnl to manage two flocks of
different ages in order to insure a continuous cash flow from the sale of
eggs. This may not be possible for the farmers who must plant and
cultivate rice during the dry season from May to November. Appendix table
3.46 from Vondal’s study compares non-labor cash custs for purchasing a
flock of 3-day old ducklings versus purchasing 6-month old ducks ready to
lay eggs. While the cost of the older Flock is 26.8% higher than the
duckling flock, the decision whether or not to raise ducklings or buy older
birds is largely based on the availability of labor and the producer’s
estimate of his skill in raising young birds.

3.130 Santoso and Suradisastra (1979) analyzed costs of production and
returns on labor and investment for Alabio duck market egg operations of up
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to 100 ducks (scale I) and 100 to 200 ducks (scale TI) in kabupaten Hulu
Sungai Utara, South Kalimartan. Nineteen and 28 operations were monitored,
respectively. The producticn rates of 47.3% for scale I producers and 55.2%
for scale 11 (appendix table 3.47) reported by them are lower than those
reported by Vondal (1983), Robinson, et al. (1977) and others; however the

flocks being recorded by Santoso and Suradisastra may have been in an
advanced stage of mi.turity.

3.131 In appendix table 3.48 are reported monthly non-labor production
costs including feed, replacements, housing and equipment. Small scale [
producers had higher costs for all factors, clearly indicating that size
has a substantial effect on market egg production. This effect is carried
through when monthly returns for labor and management are compared in
appendix table 3.49. Small scale producers had a net income after non-
labor costs of only Rp 60.2 per duck compared to Rp 502.9 for larger scale
producers. Santoso and Suradisastra conclude that the lower performance of
the smaller scale producers is due to the greater percentage of of immature
birds in the their flocks (28.2% vs. 10.1% for the larger flocks) which
leads to higher feed costs per unit of production.

3.132 Hetzel and Gunawan (1984) compared two systems of market egg
production with ducks, extensive and intensive, at Karawang, 70 km east of
Jakarta. Two extensive producers (El and E2) herded Tegal and Tegal X
Alabio ducks on harvested paddy. The same breeds plus Bali and Khaki
Campbell ducks were fed various combinations of rice bran, corn, prawn
heads, o0il meals, shell grit and whole paddy in two intensive systems (11
and I12). Results for egg production to 80 weeks of age are shown in
appendix table 3.50. In general no significant difference was seen in the
age of nmaturity (age at which 5% production was reached) between breeds or
between production systems. Only the Tegal ducks in I2 showed any
difference in peak production. Peak production was reached at a later stage
in the extensive system than in the intensive. This resolt, plus a wider
fluctuation between peak and molt production in the extensive compared to
the intensively managed ducks was attributed tou the inconsistency in feed
availability for the herded ducks. The Indonesian breeds went into a molt
in early January (E1 and E2) or late December (El, E2 and tl). All ducks
in Il, except the Khaki Campbells, started to molt heavily in the end of
November. This late November/early December molt and decline in production
is similar to that found by Hetzell (1984) for Indonesian ducks managed
intensively at Ciawi. That report postulated that changes in rainfall and
humidity levels trigrered molting in Indonesian ducks. It is most likely
that both climutic and nutritional factors contribute to the molting .pa
phenomenon. As Khaki Camobell ducks at I2 did not molt and decline in
production while the Indonesian breecds did, a genetic effect is also a
possibility.

3.133 Feed costs and gross margins were recorded for all breed groups
in the four flocks (appendix table 3.51). Resulls showed that feed costs
per duck were lowest for the extensive systems (El and E2). Feed costs were
highest, and gross margins (income over feed costs per duck) were lowest
for 12 except for the Khaki Campbell ducks where production was highest.
Prices received for Khaki Campbell and Bali duck eggs, both of which are
white, werce 20 to 30% lower in the marketplace than the prices reccived for
the green eggs of the Tegal and crossbred ducks.
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7. Miscellancous species

3.134 About 90% of the people of Indonesia are Muslims resulting in a
small demand base ror pork. The demand situation is not experted to change
in the future. For this reason, the number of pigs in Indonesia is only
about 3.6 million head. The greatest number are found in Bali, NTD, NTT,
Sumatra, Kalimantan and Sulawesi. Because of the small demand base for
pork and the tendencies of both large and small producers to maintain
excess numbers of breeding sows, the demand-supply squilibrium is often

out of balance. When supply is high and the price low, many producers delay
the mating of their sows until the excess supply is diminished. Then

mating is resumed in an attempt to take advantage of jncreased prices.
Several producers interviewed by the study team indicated tharc timing of
the supply-demand relationship so as to obtain higher prices for pork is
more important for success than good production practices. During periods
when sows are not being mated, they are fed economical rations at low
maintenance levels in order to maintain them in good breeding condition at
the lowest cost.

1) Uses of Swine
3.135 Pigs, like large and small ruminants, are a source of income on
mixed farms of non-Muslim smallholders and for small and large specialized
commercial swine producers. The latter are found principally around the
large cities and market their product to the Christian Chinese populations.
Pigs on small farms also have an important role in providing manure for
home gardens and in some cases for the production of biogas.

3.136 In some social groups, such as those found on Irian Jaya, the
socio-cultural role of the pig is of greater importance than its role in
providing food and income. Pigs are slaughtered for group celebrations
(selamatan) such as religious holidays, weddings and birthdays, They are
often the principal medium of exchange for bride price. The more pigs a man
has, the more wives he is able to afford, resulting in a greater number of
children ana higher social standing. In many of these societies, no income
is derived from the pig production activity. Despite the predominant socio-
cultural role of pigs in Irian Jaya, some clan members huve developed
small~scale commercial production units.

2) Breeds and Productivities
3.137 Rollinson and Nell (1974) discuss swine production potential in
Indonesia along with the different breeds found in the many islands. There
appear to be three recognized breeds of swine as follows:

= The Java pig that results from the crossing of European breed
boars with the indigenous sows. The original stock was fat and slightly
swayback. They wore a heavy mane of bristles on the neck and had a long
snout. However, one rarely sees the native pig now because successive
mating with European boars has produced offspring which closely resemble
the European breeds.
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- The Bali pig is of the Chinese type exhibiting an extreme
swayback condition. The bellies of pregnant sows usually touch the ground.
The Bali has black and white skin with many folds. It is a slow-growing
pig that matures early and produces a small and fat carcass with a low
percentage of lean meat.

- The Sumatra pig is probably dervied from the East Indian pigs and

is related to the feral pigs still found in the jungle. This pig has black
hair and short ears.

3.138 Swine production on Java is for the most part in the hands of
producers who maintain herds of several hundred sows. Large-scale
producers are also found around Medan on Sumatra. These producers operate
input-intensive production units which have adopted most of the modern
equipment and munagement lechnology developed in Australia, Euruvpe and the
Inited States and have acheived production efficiencies (e.g., kg pork
produced per sow, feed conversion ratios) which do not significantly differ
from their counterparts in those countrjes. The breeds used are
principally Duroc, Hampshire, Yorkshire and Landrace (Large White).
Foundation breeding stock is imported largely from the United States, Japan
and Australia. Their locations around large cities allow them to take
advantage of agro-industrial by-products such as rice bran and soy curd
waste ("ampas tahu"). This lowers the cost of feeds. Their locations also
allows for direct marketing which reduces their susceptibility to
fluctuations in the supply-demand cycles and iueir effects on pork prices.

3.139 On the outer islands, pig production is largely in the hands of
smallholders whuse management practices are "traditional”. Pigs in most
cases are scavengers of the available wastes from the household or
marketplace. On Bali, pigs are maintained in pens and fed on diets of rice
bran, copra meal, and waste fruits and vegetables. In some areas of other
islands, such as Irian Jaya, pigs are kept in fenced pastures near the
home where they graze on lhe native grasses and legumes, and are fed root
crops twice daily. Pig producers in Irian Jaya grow two varicties of sweet
potatoes, one for the pigs and one for family consumption. The pigs' sweet
potato diet is often supplemented with waste vegetables (cabbage, carrots,
etc.) and fruit (papaya, mango). In all cases, such "village" pigs are
slow-growing and yield fat carcasses that are low in lean meat. This is a
result of the lack of selection for production characteristics and diets
low in protein. Farmers who opt for improved -roduction generally acquire
exotic breeds such as the Hampshire "Saddlebacn® or the Landrace.
Introduction of these breeds may actually result in reduced productivity
because of the larger size of the exotic breeds and the lower reproductive
efficiency relative to the native pigs.

3.140 A summary of production characteristics of [ndonesian pigs is
found in appendix table 3.52. Production data on commercial units on Java,
Sumatra, NTT and the Malukus are included with traditional farms. All
commercial units that were surveyed were using cither high-grade or
purebred pigs and were obtaining similar production efficiencies.

3.141 There have been very few studies on swine production in
Indonesia. However, development projects are underway on NTT and the UPT
statiorn in North Sumatra has initiated studies on swine used in that
province.
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C. Survey results

3.142 The ADB/DGLS survey asked sbout modes of cultivation for each of
the major crops. The farmer was asked to specify if the mode of
cultivation was used totally, mainly, somet.imas, o« never for a particular
crop. Survey results are summarized below, using averages for all
provinces:

Mode Response Rice Peanut S. Pot. Soybeans Corn Cassava
Manual: Total 72 78 72 52 51 72
Mainly 21 15 16 37 34 21
Somet imes 4 7 10 11 10 5
None 2 0 2 0 5 2
Tractor: Total .2 0 0 8 5 3
Mainly 0 0 c 1 1 0
Sometimes 7.4 0 0 9 q 7
None 92.4 100 100 B2 a0 90
Animal: Total 5 26 0 20 13 5
Mainly 9.5 7 14 28 22 10
Sometimes 20 9 20 17 17 20
None 65.3 58 66 35 48 65

Source: Tabulated from ADB/DGLS survey.
3/ Totals do not add due to rounding errors, incomplete responses and
missing data.

3.143 As this table indicates, the use of draft animals varies widely among
crops. This was confirmed by the team’s field observations, which alsc

found draft animal usage less than anticipated. Over one-half the farmers

for 4 out of the 6 crops listed in Table III.4 never used draft power.

2. Manure
3.144 Chapter II indicates that a major reason farmers hold animals is
for the production of manure. Average quantities applied for some of the
major crops in the ADB/DGLS survey are given below (kg/ha/crop):

rice - 358 peanut - 798
cassava - 275 soybean - 565
corn - 282 sweet potato - 106
cloves ~ 1190 coffee - 97
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3. Herd/Flock composition and productivity estimates

3.145 This section synthesizes data obtained from several sources,
including the ADB/DGLS survey, national livestock census estimates and
other authors' estimates. Population estimates upon which parameters were
calculated were average numbers of stuck per category (adult males, adult
females, young stock), rather than the initial inventory of animals.
Estimates of purchases/gifts, desths, sales/barter/gifts, and consumption
were assumed to represent transactions over the past year., These were
expressed in percentage terms.

3.146 The summary parameters are provided in table III.5 for cattle,
water buftalo, sheep, guats, and pigs. The figures for poultry were not
consistent and must have reflected the inclusion of a few large commercial
units which distorted the figures.

3.147 Cattle: It is estimated that about 65% of the total families
surveyed hud cattle. Since this percentage is much higher than the
agricultural population as a whole (22% from table I.3), it is concluded
that the survey was not a random survey of all agricultural households, but
instead was a survey of livestock producers. This undoubtedly pushed some
of the other percentnges higher than those that would have resulted from a
census survey of agricultural households in general. The high percentage
for cattle is also a result of more government involvement in cattle
projects than with other species. Since the enumerators were government
officials, some bias would be expected towards cattle producers and towards
farmers involved with government projects.

3.148 Figures on average head per farm with that species and class of
animals showed beginninyg {approximately one year ago) numbers of adult male
cattle at 1.39 head, female adult animals at 1.56 head, and young stock at
1.18 head. Ending figures (numbers at time of survey) for adult males were
1.31 head compared to 1.50 for adult females and 1.62 for young stock.
Differences betwe:en beginning and ending stocks were not consistent with
numbers of animals added to the total through purchasees and birth and
numbers subtracted through sales, consumption and deaths. This was true
for all species and categories.

3.149 Purchases as a percent of total animal numbers was implausibly
high for all species and classes as well, and for adult animals exceeded
the percentages of animals sold by wide margins in every case. This may be
due to farmers associating the enumerators and the survey itelf with the
government and with taxation; thus the tendency to underreport sales (and
income).

3.150 Cattle mortality rates and birth rates seem reasonable based upon
results of other published data and upon the team's field observalions.

The 24% of total animals held as adult masles reflects the use of these
animals for draft purposes is some regions, as welil as the holding of these
animals us a store of wealth and for the production of manure.

3.151 Water buffalo: The survey percentage of farmers holding water
buffalo (15%) is also much higher than the census figure of 5% (table I.3)
due to the factors cited above. Even a larger proportion (28%) are held as

adult males, reflecting the concentration of buffale in districts where wet
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based on ADB/DGLS Survey data
Species

Item Cattle Water buffalo Sheep Goats Pigs a/
Approximate % of survey
farms with that species b/ ¢/ g5 15 10 22 13
Adult males
Ave. beginning no./farm 1.39 1.36 1.23 1.88 1.02
Purchaeses as % animal nos. 71 62 98 52 58
Mortality rvate (% ending no.) 6.3 7 23 14 17
Sales as % animals nos. 24 37 25 33 19
Home cons. as % animal nos. 6 1.8 33 7 18
Ave. ending no./farm 1.31 1.11 1.58 1.74 1.01
% of total animal nos. 24 28 23 22 11
Adult females
Ave. beginning no./farm 1.56 1.58 2.07 2.14 2.01
Purchases as % animal nos. 67 57 102 38 35
Mortality rate (% ending no.) 3.1 5.5 6 5 19
Sales as % animal nos. 9.3 16 21 20 21
Home cons. as % animal nos. 3.3 0 1 0.1 8
Ave. ending no./farm 1.50 1.50 2.01 2.34 1.94
% of total animal nos. 49 47 40 51 27
Young stock
Ave. beginning no./farm 1.18 1.08 1.93 2.26 5
Purchases as % animal nos. 39 37 19 28 84
Birth rate as % adlt females 41 24 95 50 4.44
Sales as % animal ros. 20 8.5 26 36 99
Mortality rate (% ending no.) 8.1 14 25 18 40
Home cons. as % animal nos. .01 0.57 19 13 6
Ave. ending no./farm 1.62 1.46 2.43 2.43 6.45
% of total animal nos. 27 25 37 27 62
Mortality rate, all classes 5.3 8.5 17 10.6 32

Source: ADB/DGLS (1985)

3/ For pigs, average litter size of surviving pigs was 4.44 on an annual

basis.

®/ Calculations are based on the numbers of farms with

that particular class,

¢/ These percentages are only approximations.
of animals only with the result that there w
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rice cultivation predominates and where bufflalo are utilized as draft
animals. Home consumption of buffalo meat is very low over all classes.
The birth rate is much lower than cattle, reflecting the fact that there is
a higher proportion of males in the survey population, the lower
reproduction rates cited for buffalo in many articles, and the heavy use of
females for draft power, which reduces their birth rate. Young buffalo
mortality rates are almost double those of catile, highlighting another
area where buffalo productivity could be improved.

3.152 Sheep: The percentuge of survey households with sheep (10%) is
mucl, Jower than the nstional figure for sheep and goats (combined) of 25%
(table [.3). This reflects the fact that the survey covered an equal
number of farms in each province while most of the sheep are concentrated
in just a few provinces on Java. Average numbers per holding are also
smaller than in table I.3, probably reflecting the same factor as above.
Reproduction, calculated as lambs born on survey farms during the past year
divided by the average numbers of ewes held, was 95%, reflecting the
prolificacy of ‘he major Indonesian sheep breeds and the intensive
management appiicd to sheep. As noted in other parts of this chapter,
however, there is considerable scope for improvement of reproduction and
animal health in small ruminants, and a good research base to support these
efforts. The percentage of males is also much higher than needed for
reproduction, and reflects the "store of wealth” function. lome
consumption as a % of aniwals in that category range from 33% for adult
males to 1% for adult females.

3.153 Goats: The proportion of farms holding goats is closer to the
combined figure for sheep and goats in table I.3, and reflects the much
wider geographical distribution of goats in Indonesia. Average numbers per
holding are also higher than for shecp, but mortality rates for each class
are lower, as is the reproduction rate. Home consumption percentages were
much lower than those for sheep. The high mortality rates for young stock
and low reproduction rates imply significant increases in productivity

should be possible.

3.154 Pigs: Coumparable data were not available from table I.3. The
figure in table I11.5 for percent of survey farms with pigs seems far too
high. Differences between percent of stock purchased and sold are also
implausible. Mortality rates are high, but consistent with the team’s
field observations of traditional pig production systems. Litter size
seems too low based on our field cbservations where figures of 8 born and 6
surviving were comnonly mentioned.

3,155 Other estimates: The discussion in this chapter provides
numerous estimates of reproduction by breeds and species, as well as some
mortality figures for different classes within species. Estimates from the
Bureau of Stalistics, based on the 1980 Census of Livestock, provide the
the coefficients shown in Table III.6. The estimates in Table I11.6 are
somewhat more optimistic of mortality rates than the ADB/DGLS survey

results (Tuble TIT7.5).
3.18 Finally, the Repelita planning exercises have used gross

productivity estimates to determine probable increases in animal
populations. Figures for Repelita [II are given in Table II1.7.
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< 3 yrs 3 - 6 yrs. > 6 yrs Total
Species Male Female Mile Female Male Female Male Female
Cattle 5.5 6.4 3.6 13.2 17.2 47.0 31.3 68.7
Buffalo 5.1 6.4 8.0 14.3 17.9 48.4 31.0 69.0
Sheep & Goats 8.1 11.9 7.1 16.1 11.3 45.6 26.5 173.5
Pigs 13.9  15.9 16.1 12.2 19.7 22.7 49.7 50.3

Source: Taken from ADB Draft Appraisal Report of Il Kalimantan
Livestock Development Project. Original table derived from
DGLS (1983), Informasi Data Peternakan.

D. Qutputs from the livestock sector, including impact on output by

3.157 The main outputs from the livestock sector were described

in

Chapter I, Part E. The survey results presented in Part C, above, gave
additional farm-level details about farmers use of manure and draft power.
The estimated production and value of farm manure is given in appendix

table 3.2. Using the ADB/DGLS survey data, production relationships

Beef cattle 1.6 17.6 15.0 1.0
Buffalo 2.2 12.3 10.0 0.0
Goats 4.7 56.7 50.0 2.0
Sheep 4.7 56.7 50.0 2.0
Pigs 16.2 73.2 55.0 2.0
Horses n.a. 3/ n.a n.a. 0.0
Dairy cattle 10.0 30.0 15.0 5.0
Local chicken n.a. n.a. 150.0 5.0
Layer chicken n.a. n.a 100.0 9.0
Ducks n.a. n.a 100.0 6.0
Miscellaneous birds n.a. n.a n.a. n.a.

Source: ADB Draft Appraisal Report of II Kalimantan
Livestock Development Project
3/ n.a. = Data not available determine coefficients
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between animal stocks (measured in animal units) and selected varicbies
were estimated as well as betwecen crop yields and selected variables
thought to influence crop yields.

l. Livestock output regressions

3.158 The animals on each survey fara were aggregated into onimal units
using water buffalo = 1.0, cattle = 1.0, sheep/goats = 0.1, poultry = 0.01.
Tt was assumed that total animal units held per farm was a function of the
region (the same 10 regional groupings were used as in the earlier analysis
of the survey results), the available labor for livestock production, farm
size, total adult family members, and area planted in corn (as a proxy for
fodder crops, since maize stover is an important roughage for ru...nants in
Indonesia). The observations were provincial means for each variable
giving 24 cases. The regression coefficients are given below:

Variable Coefficient Std. Error t-value
Region (dummy variable) 3.0817 5.2119 1.742%
Livestock labor -0.03936 0.2097 -0.189
Farm size 0.1831 0.3230 0.567
Adult family members -0.0025 0.0181 -0.137
Corn area 0.2959 3.5938 0.082
Constant 6.6275

¥ Significant at 85% level of probability.

3.159 These results indicate that other factors than those included in
the regression are more useful in explaining variation in livestock units
held per farm. The results also would have been improved if we would have
been able to easily access the original data, so we could have used
individual farm observations rather than provincial means as the unit of
observation. Unfortunately, we had neither the Lime nor the raw data at
headquarters to enable us to carry out this analysis.

2. Rice yield production functions
3.160 This regression model had rice yield as a function of region,
adult family members on the farm, rice area, fertilizer (in kg) applied to
rice, and manure applied for rice production. Results are given below:

Variable Coefficient Std. Error t-value
Region (dummy variable) 1828.85 851.8 2.147x
Adult family members 2.77 2.4 1.143
Area planted in tice 2932.66 1284.3 2.284«x
Fertilizer applied to rice(kg) 1.17 1.8 0.305
Manure used for rice prod. ~2633.7 0.89 0.634
Constant -2633.7 -

R? = 0.6951 ¥ significant at 90% level.

3.161 The variables found to contribute significantly to rice yield
were region and area.  Aggregation of the deta was a problem and would

IIT - 39

P

\
/
\:\



account for lack of significance of variables such as fertilizer and manure
inputs into rice production.

3. Corn yield production functions

3.162 The regression model had corn yield as a function of region,
adult family members, corn area, fertilizer applied to corn, and manure
applied for corn production. Since corn was not an important crop in some
regions, these regressions had a large number of missing observations.
Results are presented below, where average corn yield per ha is the
dependent variagble.

Variable Coefficient Std. Error t-value
Region 228.99 311.46 0.735
Adult far iy members -1.03 1.55 -0.664
Corn area -35.42 343.34 -0.103
Fertilizer for corn prod. 1.14 0.70 1.633%
Manure used for corn prod. 0.47 0.43 1.091
Constant 403.47
R2 = 0 5792 ¥ significant at 85% probability level.

4. Potential impact of incrensed productivity on livestock output

3.163 In Chapter VIII it is stressed that a major policy implication of
this study is for GOI and donor agencies to focus their efforts on
increasing the productivity of the existing livestock resource base. Data
reviewed in this chapter indicate that levels of productivity are low.
Table III.6 indicates that 47% of female cattle are over 6 years old, 48%
of female buffalo are 6 years old or over, and 46% of female small
ruminants are 6 years old or over. This implies that far too many animals
are held to ages where they are of declining productivity or are producing
no offspring at all.

3.164 This is due to three factors: current government policy which
forbids slaughter of female animals unless certified as "nonreproductive",
widespread use of females for draft power, and use of animals as a store of
wealth. From this study, it was impossible (o determine the relative
strengths of each of these on the livestock population structure, but the
first step in a rational livestock development strategy would be a culling
program that would free resources for the more productive animals. The
increasing price of meat will help with this problem, but government policy
must stop focusing on numbers and focus instead on output ard incomes.
Redistributing animals, the focus of several current projects, will have
little overall impact because numbers of animals involved is small and
there is no evidence that the productivity of redistributed animals is
higher than it was in the area of origination. In fact, chapter VIII
presents results which show poor productivity of redistributed animals.

3.165 To get rough estimates of the impact on production from

increasing the productivity of the existing stock of animals, calculations
based upon figurer in table III.2 have been prepared.
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3.166 For cattle, if FAO figures from 1984 are used, the population is
6.8 million head, of which 60% (table III.6) are females 3 years or over in
age, or a total of 4 million adult females. A 1% increase in the annual
calving rate would add 40,000 animals to the population., Wiih an average
slaughter weight of 157 kg/unimal, this would add 6280 tons to the annual
meat supply. Current figures for 1984 thow 862,000 slaughtered, so this 1%
increase in reproduction, assuming 90% survival of offspring, would
represent an increase of 4.2% in cattle slaughtered and in meat supply as
well.

3.167 For buffalo, comparable FAO figures arc 2.4 million head, of
which 63% are females 3 years or older, a total of 1.5] million breeding
cows. A 1% increase in calving rate would add 15,100 new calves. At a 90%
survival rate, 13,600 calves could be grown out and slaughtered. This is

&

an increase of 6.2% in total sluughtering.
[N

3.168 For small ruminants, 12.7 millien head, with at least 61% in the
breeding age, a 1% increase in the lambing/ki<ling rate would provide
77,470 more young animals. At an 80% surviva: rate, 3.3% more animals
would be slaughtered.

3.169 Similar calculations can be carried out showing Lhe major impact
on meat supply that could be achieved by reducing mortalities, culling
unproductive animals, increasing slaughter weights, and decreasing the time
between birth and slaughter weight.

3.170 These calculations would also support our arguments (Chapters
VIII and IX) that efforts should be concentrated on programs to improve
productivity of the current stock of animals, and large scale importation
and redistribution programs are not cost effective.

3.171 Another simple herd simulation exercise highlights the constraint
of low productivity in meeting sector goals. The 1984 estimated levels of
per capita consumption of beef from cattle and buffalo wis 2.16 kg or about
346,000 tons of meat. Use 160 kg per animal slaughtered implies total
slaughterings of 2.16 million head rom a total herd of about 9.1 million
head, or an extraction rate of almost 24%. By contrast, Repelita II1 used
15% extraction rates for cattle and 10% for buffalo. The above calculation
alsa implies widespread slaughter of female adult animals.

3.172 Continued increases in human population growth and income growth
will put even more pressure on the national population of animals,
particularly if the real price of meat conlinues to increase.

E. Strengths and weaknesses

a. Strengths
3.173 Indonesia has about 9.2 million large ruminants that are closely
integrated with smallholder food crop farming systems. Not only are these

animals integrated with crop production, but they play a role in the socio-
cultural activities of these farmers. For these reasons, they are accorded
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as good care as these people can provide in keeping with their knowledge of
onimal nceds.

3.174 Indonesia possesses a wealth of genetic resources in both cattle
and swamp buffalo. Cattle breeds range from the very small Aceh and Madura
breeds to the large Friesians that are used for milk and beef, but not for
draft. Intermediate are the Bali cattle, which in reality is Bibos

sundaicus, Ongole (Bos indicus) and Brahman crosses. This wenlth of
genetic resource, which provides both "adapted" cattle and swamp buffalo,
has not really been exploited because it remains untested in regard to
quantitative measurcments to determine how good or how poor performance is
in comparison to the world's gene pool. Nevertheless, it represents a
great asset that needs to be tested. Preliminary tests on specific breeds,
which show wide variations in performance when specific productive traits
are studied, indicate that rapid genetic progress could be obtained it
selection pressure were applied for such traits.

3.175 In general, reproductive performance in Indonesian cattle is
poor. However, the Bali cattle stand out when this trait is considered
over a wide range of smallholder conditions of feeding and management. The
Sumba distribution plan is spreading cattle to the transmigrants all over
Indonesia. Most transmigrants want to receive Bali cattle under this

heme. Many Indonesians believe that reproductive efficiency in Indonesia
.5 related to Bali cattle through a specific trait.

3.176 The swamp buffalo are well-adapted for draft purposes in the
swamps and heavy soils of Indonesia. This animal's large size, plodding
nature, large feet, extra strength, and temperament suits him for these
areas. Also, the swamp buffalo is better adapted to meat production
systems in the swampy areas. This is an unigue asset.

3.177 The Brahman crosses appear to have characteristics that may make
them the animals of choice for ranching under conditions that are
developing in South Sulawesi and are expected to develop on other outer
islands.

3.178 The young Friesian bulls from the dairy industry appear to be the
ideal animal for feedlot fattening operations that are developing around
the large cities such as Jakarta and Surabaya. This animal, when placed in
the feedlot at about 6 months of age weighing about 200 kilograms, gains at
a rate of about 700 grams/day over a 12-month feeding period. At a weight
of 450 kilograms, he furnishes a carecass that is suitable to meet the
hotel, restaurant and upper middle class meat demand. The derand for such
beef is increasing at a rapid rate in these cities.

3.179 Further work by feedlot operators und the results of research
also demonstrate that the Ongole animals, if placed in the feedlot at 1
year of age weighing about 200-250 kg, will gain at a rate of about 680
grams/day and will weigh about 450 kg after being fed for 1 year. This
animal, too, has a desirable carcass.

3.180 lesearch work on Bali bulls indicates that these animals also
have the ability to grow rapidly and fatten when fed highly-concentrated

diets. However, this animal is small; thus at a liveweight in excess of
about 300-350 kg, it becomes too fat. This animal could be used in the
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feedlot if slaughtered at an earlier age and lighter weight. Additional
research is needed on this point, but it is estimated that feeding should
stop when the animul reaches about 300 kg of liveweight. The Bali animals
have more desirable carcass traits than other indigenous animals of
Indonesia. These traits would make the Bali carcass desirable anywhere.

3.181 The outer islands of Indonesia, which constitute 93% of the land
mass but ~nly 35% of the population, have the land area necessary for raopid
expansion of the beef cattle/buffale industry. If capital, land tenure
charges, and experience in handling animals under more extensive conditions
were available, this area would offer great potential for development.

3.182 Due to the establishment of several large ranches on Sulawesi,
Kalimantan, and Sumatra, Indonesians are gaining some experience in the
keeping of cattle under ranching conditions.

b.  Heaknesses
3.183 The close association of the draft/beef ruminants with
smallhold~ farmers in the production of food crops and in their socio-
economic activities has advantages and weakncsses. About 65% of the large
ruminants, as well as 65% of the prople of Indonesia, live on Java, Bali,
Madura and Lombok, which comprise only about 7% of the land mass. Many of
the weaknesses of the industry are associated with this great concentration
of people and animals.

3.184 Fied supply consists mainly of crop residues, which are coarse
feeds low in digestible protein and energy. Also, these are in short
supply. Feed and nutrition are probably the first limiting constraints on
draft/beef large ruminant productivities.

3.1856 Reproduction rates on the draft/beef large ruminants are low,
probably the result of the following:

- Feeding and nutrition

- Low body condition scores of females and males at
breeding times, probably a nutrition and parasite
load effect.

- Level of work performed during potential breeding
periods.

- Ratio of bulls to cows.

- Management factors

3.186 There is a lack of general knowledge by smallholders of the needs
of animals for supplementary feed and water. Even though water is usually
in plentiful supply, Indonesian smallholders do not provide supplementary
water as needed for productive animals. If judicious uses were made of
crop residues, legume crops and residues, higher productivities could be
obtained.

3.187 The swamp buffalo, the largest of the draft/beef animals, has the
poorest reproductive performance, as well as the poorest carcass traits, of
all the indigenous animals in this category.
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3.188 The knowledge-base for feeding, breeding, and keeping productive
animals healthy is in a poor state of development in I[ndonesia.

3.189 The luck of capital, of a land tenure system that would promote
animal ranching schemes, and of experience in ranching are all constraints
in the development of ranching schemes where there is adequate land but few
people.

3.190 Knowledge of the productive potential of the various breeds of
animals and of the cost of environmental changes needed to maximize their
production potentials is lacking in Indonesia. For this reason, the design
of cost effective production programs is more difficult in Indonesia than
in many other countries.

3.191 The lack of practical production experience in the professional
leaders in the livestock sector results in less than adequate training
programs for producers, processors and distributors of animal products.

3.192 The total infra-structure for draft/beef animal production on the
outer islands, where there is potential for ranching, is much less than
adequate.

3.193 The predominant rele of the private sector in the production and
marketing of these species should be maintained, and the focus of any
project activities should be on cost reducing strategies to lower marketing
costs and improve general levels of animal nutrition and animal health for
village based systems. Due to the precarious financial position of most
producers, only very low cost strategies should be considered for most
smallholders.

3.194 Strength and weaknesses: The planning and implementation of the
dairy development program, even with all the pr .vlems we have cited, again
represents the considerable implementation capacity of the GOI. However,
like most other programs reviewed, follow-up has been inadequate on the
production side and productivity is at very low levels. These low
productivity levels from cows with a reasonable genetic potential
represents a gap that should be filled. The above sections make some
suggestions about where to start. The first project proposed in Chapter IX
should be able to take a more in-depth look at these problems and issues.
It would be more cost effective to channel some of the resources targeted
for dairy cow imports towards doubling or tripling production levels of
existing animals.

3.195 Numerous weaknesses also are evident in milk marketing. High
handling/marketing costs reduce prices paid to the farmer and reduce
incentive to improve productivity. They also increase consumer costs and
reduce growth in demand. Poor product quality was also shown to influence
consumer demand for fresh and pasteurized liquid milk products. Only by a
concerted effort to tackle problems on both the production and
marketing/consumption side will the industry be able to improve its
efficiency enough so that it will cease to be a drain on the natinnal
budget and will be able to provide a product of rensonable price and
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quality to an expanding population of dairy product consumers.

3.196 Although the prices for dairy products in Indonesia are
relatively high by international standards (see Chapters III and VI for
details) and very high relative to Indonesian income levels, the industry
has grown because of the stimulus afforded by increasing the effective
rates of protection provided to the producers and by large investments of
public funds at every stage of the production, collection, and distribution
chain. While GOl has legitimate reasons to promote the industry on both
economic and social welfare grounds, we feel that there are more cost-
effective means by which to establish a more viable and ccst-effective
industry, and to better attack the current technical problems which plague
the industry (See Chapter III). These approaches and recommendations are
developed in more detail in Chapter IX.

3. Small Ruminants
Strengths
3.197 Since about 20% of the farms in Indonesia already have sheep or

goats on them, some Indonesian farmers have experience in raising small
rumir.:nts under the traditional systems of managenent .

3.198 Although smal! and slow-growing, small ruminants appear to be
adapted to management and environmentnl conditions in Indonesia. Due to the
limited supply and poor quality of feeds offered, the small size is
probably the result of an adaptation mechanism, and thus is an advant age
under these conditions.

3.199 Indonesian small ruminants will breed year-round which gives them
a distinct advantage over the seasonal breeding patterns found in temperate
zone small ruminants. Therefore under fair mitnagement and feeding three
lamb/kid crops can be obtained over a two-year period. With excellent
feeding and management along with early weuning of the young, two crops per
vear is possible.

3.200 Small ruminants have developed some resistance to local diseases
and parasites. Also low-cost strategies to control discases and parasites
are under study.

3.201 "Sate kambing” is a favorite dish all over Indonesia.
Therefore, there is always big demand for lamb/kids for that purpose and
high seasonal demand at Muslim holidays.

3.202 Simall ruminants are kept by many landless peasants as a
supplemental source of income. This provides a cash flow that is necessary
for the purchase of essentials.

Weaknesses

3.203 Productivities of small ruminants are low in Indonesia and the
constraints appear to be:

- Small size and slow-growth of sheep/gonts.
~ Low reproduction rates, probably caused by poor
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feeding and low management condition. The
shortage of males on smallholder units is always a
factor.

=~ Good animal health practices such as providing clean
water and parasite control appear to be minimum.

- High nmortality rates in both young goats and
sheep.

3.203 Even though the genetic potential of both sheep and gecats in
Indonesia appears to be much higher than the present growth rates and other
productivity traits, there have been no long-term controlled studies
designed to characterize the breeds present in Indonesis. Such studies
should be initiated as soon as possible.

3.204 Under traditional conditions of management, farmers sell their
small ruminants when money is needed for religious and/or social family
functions. Therefore, atlempts tc moximize returns from the growing of
small ruminants appear to be minimal. As the religious feasts are known
well in advance, extension workers would provide help to farmers in order
to obtain maximum weights of their animals for the great feasts, such as
Ramadan.

3.208 Feed is undoubitedly the greatest constraint of small ruminant
production. Both the quantitv and the quality of feeds could be improved
by intensive GOI educational programs and by a small subsidy to get farmers
started in feeding improvements for small ruminants.

4.  Poultry
Strengths
3.206 There are large populations of chickens and ducks throughout

Indonesia. Tuerefore, most farmers have experienced in the traditional
management of these birds.

3.207 Indigenous ducks, though an unselected population for egg
production, are producing eggs at high levels of production.

3.208 When placed in confinement and fed an adequale ration, the Tegal
duck appears to have high egg-production potential, perhaps equal to other
breeds that have had a long history of selection pressures for egg
production.

3.209 Indigenous poultry appear to be adapted to the present
traditional management systems found in Indonesia even though the price
paid fer this in mortalities of the very young is quite high,
Nevertheless, they have survived and furnish a large quantity of meat for
Indonesian consumers.

3.210 Indonesian people prefer the meal of Kampung chickens to that of
ayam ras, the imported hybrid chickens that are grown under modern
conditions of feeding and management. The level of fat in the carcasses of
the kampung chicken is low, and this, as well as taste, appears to be a
reason for its preference over hybrid chickens.
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3.211 The comercial chicken industry in Indonesia is thriving. It is
built cn the importation of hybrid chickens, both layers and broilers,
along with scientific systems of feeding, housing, health care, processing,
and marketing. There is a solid infrastructure in place to support this
thriving industry.

3.212 Commercial units have also deve!oped in the duck industry,
primarily in egg production. Howeveir, it is less capital intensive and
has smaller units. In many cases, these smaller units are using the less
costly inputs of local feed resources (fish, shrimp, snails, etc.) as their
protein source. Also, some duck raisers are using sago palm as an energy
source. An infrastructure for duck production, although smaller and less
sophisticated than that for chicken production, is developing.

3.213 The GOI has taken an active interest in the poultry industry as
an income generator for small farmers. It is now extending credit and help
to small farmers that have an interest in raising poultry. The Poultry
Nucleus Estate Scheme (PIR) is in place and is built around the privately-~
owned poultry shop. This active participation has both advantages and
disadvantages in regard to the prices of poultry products for the consumer.

Weaknesses

3.214 The kampung chicken industry is built around the idea that
chickens are scavengers for the household. Therefore, it represents a low
input industry in regard to "cost" items. In spite of the use of
apparently low-cost inputs, the industry is wasteful of resources:

- Chicks scavenge some high cost human food items.

~ Mortality rates of chickens in this scheme is
excessive, especially in the period from 0 to 6
weeks of age.

- It is not run as a business, therefore the
villagers have no concept of strategic inputs.
For example, by confinement, feeding and
vaccinations, the high mortality rate experienced
during the first 6 weeks after hatching could be
avoided or lessened.

3.215 It appears the genetin potential for both meat and egg-production
in the Kampung chicken is very low. Therefore, it could require years of
reseerch  to make it comparable Lo other genetic resources already
available in Indonesia.

5. Miscellaneous animals
Strengths
3.216 Indonesia has both indigenous and imported swine industries in

place. Both meet certain needs. Indigenous swine production is in the
hands of smallholders where it is a low-cost limited-output industry. In
most cases, the swine in this industry play an important role in the socio-
cultural activities of the people. Efficient production of meat is
secondary to these needs. The modern swine industry is efficient and is
comparable to that found in other countries.
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3.217 The presence of swine in the country has resulted in a level of
expertise in swine production adequate to respond to the needs of certain
segments of TIndonesian society,

3.218 Even though only a small segment of the total population, which
is 00% Moslem, consumes pork, that segment is willing to pay good prices
for pork of gvod quality.

3.219 The horse population is small but plays an impurtant role in
certain segmeats of the indonesian society, especially as power for taxis
in areus where roads do not permit motorized vehicles.

3.220 The horses (ponies!, are hardy and appear to be well-adapted to
the environment.

3.221 Turkey, gecese, Japanese quail and other birds , such as the
morning dove, are present and meet certain needs of a very small segment of
the Indonesian society.

3.222 Rabbits have only recently been introduced Lo Indonesia but are
quickly finding a useful role in the production systems of limited resource
farmers. The feed requirements are low and can be met on the farms. At
this stage, il appears that most rabbit meat is consumed by the households
on the farms rather than being sold in the marketplace. Because the animal
protein consumption of the villagers is so low, this industry appears to
offer a prospect for improving the diets of those people.

Weaknesses
3.223 The research, extension, and production-oriented people in the
DGLS and the provinces, in reality, have spent very little effort in
studies on swine production, genetic potential, health programs and the
like. The industry has more or less developed on its own. Fortunately,
the large producers have imported technology along with breeds.

3.224 The indigenous swine breeds are small and slow~-growing anirals
that produce fatty carcasses with little lean meat.

3.225 Smallholders have very little, if any, knowledge of the operation
of a swine industry that wculd emphasize efficient production.

3.226 The ponies present in Indonesia are small and i:ould appear to
offer very little potentinl for draft purposes such as pulling plows for
land cultivation. However, it would not take a long time to initiate an
effective upgrading program for size if these animals are to find wider use
in draft purposes.

- W

.227 The experiences in rabbit-growing by extension personnel appears
o be limited so far to rabbit promotion endeavors of Christian Missionary
groups.

3.228 Given the potential productivity of both the native and improved
chicken there appear to be no good reasons for an extensive program to
promote the productions of geese, tirkeys, quail, and doves.
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CHAPTER V. FEED RESOURCE BASE

1.1 Out of approximately 130 million hectares of arable land,
croplands cover some 29 million hectares. Approximately seven million
hectares are planted to perennial crops, nine million are dryland and
eight million are wetlands (including rainfed) suitable for rice. Secondary
crops including maize, cassuva, soybeuan, peanut, sweet potato and mungbean,
cover more than 5.0 million hectares. In addition, 2.5 willion hectares
of home gardens are devoted to vegetable and horticultural crops and 0.5
million hectares are planted in vegetables (chili peppers, shallot, onions,
cabbage, potatces, etc.) and fruit crops (banana, mangon, citrus, papaya,
pineapple). Appendix tables 4.1, 4.2 and 4.3 show harvested areas, yields
per hectare and total production of the major food, vegetable and estate
crops for the years 1974-1976 and 1982 through 1954,

2. Seils
4.2 The Soils Institute, a branch of the Agency for Agricultural
Research and Development (AARD) located at Bogor, surveys and maps soils.
Indonesia’s soil classifications follow Lhe FAO system which is an
international scheme developed in 1974 for the FAO-UNESCO Soil Map of the

World. For the most part, Indonesian soils fall into the following

categories:

soils: These are distributed most widely in Indonesia, covering about 51
millicn hectares or about 27 percent of the country's land area.
Approximately 75 percent of the soils in Sumatra and Kalimantan fall into
this category.These soils are of low fertility, poor structure and ecasily
erodible.  However, the soils are suitable for rice and secondary crop

production where water is avajlable.

- Higher fer
account for about 1,
areas of Java.

ili

tili
3 mi

ty andosols of volca
1

RBegosols of recent voleanic origin: These soils are less fertile
than the andosols described above. They cover about 170,000 ha, mainly in
Java and Bali. They are permeable because of sandy and loamy texture. As

a result, cropping is limited to the rainy season,

Hydromorphic and alluvial soils: These soils are suitable for

arable production when well-drained; however many are waterlogged.

4.3 The transmigrant farmers assigned to the red and yellow podzolic
soils, such 2s occur in parts of Sumatra, Sulawesi and Kalimantan, are less

v -1



fortunate than thuse on the more fertile andosols and regasols of voleanic
origin. The red and yellow soils are inherently less fertile and more
acidic than the loam and sandy- or clay-loan soils of the lowlands. They
are more difficult to cultivate and manage. Not only will rice yields be
lower, but the production of native and naturalized grasses and other
materials for feedstuffs will also be lower. The basic ration of cattle in
these areas is cut-and-carry forage, often transported long distances even
after improved grass species are established.

4.4 Detailed soil maps are availuble for Java and the larger islands,
but soil surveys and classifications have not been completed for all of the
smaller islunds.

4.5 On the outer islands, soil surveys are an integral part of
developing transmigration strategies at both the macro- and micro-levels of
planning. To a large extent, these surveys determine where transmigrat ion
sites will be located and aid planners in the identification of areas best
suited for rice and secondary crop production. In S.E. Sulawesi soveral
agencies collaborated in identifying land most suitable for rice production
based on soil surveys. These included the Directorates of Lives:ock
Services and Crop Production Services, the Regional Planning Board, Home
Affairs, and the Bank of Indonesia.

3. Land use patterns
4.6 Land use patterns by province are shown in appendix table 4.4,
In general, flat lowlands are devoted to rice production while drylands
located at the higher elevation., are used for secondary crop production.
Much of the land area devoted to rice is double~cropped. Villages are
concentrated in the more fertile lowland areus, consistent with both the
agrarian nature of the country and small scale of agricultural production.
This is particularly evident on Java, Bali and Lombok and in Lampung and
parts of South Sulawesi.

4.7 A comparison of physical land feature and land use maps indicates
that slope limits land use more than any other single factor. In some
regions, lack of rainfall becomes the over-riding factor such as in the dry
climate of East Timor and parts of West Timor.

4.8 Land use in Java, Bali and Lombok differs substantially from that
of the outer islands. The scarcity of forests found on these three islands
compared to predominance of forest lands on the outer islands reflects the
high population density and intensive land use.

4.9 Provincial land use maps Jisclose cultivation patterns which are
closely linked to population density. Where population is sparse, (e.g.
parts of Kulimantan, Sumatra, Sulawesi and Irian Jaya) shifting cultivation
is still practiced. Extensive grasslands of "imperatu" (Imperata

cylindrica, "alang-alang in Bahasa Indonesia) in South Sumatra, Jambi, West
Kalimantan and Southeast Sulawesi indicate that forests were cut ' one
time in these areas. However, more intensive land use has taken place as
population increases, particularly at the lower elevations. Land use
pressure will become increasingly evident in some parts of the outer

isiands as transmigration is accelerated.
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4.10 The following discussion describes cropping patterns using the
Agraria classification: wetlands, dryland, estate crops, mixed garden,
forest, grassland and other lands.

a. Wetlands
1.11 Rice is the dominant crop in the wetlands and the most important
staple food for the majority of Indonesians. Land utilization patterns, by
island, 1s presented in appeadix tuble 1.4. The country’s rice production
tripled in the last 20 years, to an estimated 25.5 million tons of milled
rice in 1984. This production increase transformed Indonesia from 2 major
rice importer in 1977 to self-sufficiency in this essential crop.
Increased rice production was stimulated by introduction and promot ton of
high-yielding rice varieties from IRRI and in-countrv breeding programs and
by expunsion of lund area cultivated through the tri .migration of rice
farmers from Java and Bali to the outer islands. The goal of self-
sufficienty would never have been attained, however, without government
support and subsidies. The rice area is concentrated in Java which accounts
for 52% of the rice area planted in Indonesia (appendix table 4.4). About
75% of the rice land in Java is irrigated, compared to 40% outside Java.

4.12 Farmers plant rice wherever water abounds and conditions are
favorable, under both irrvigated and raiafed conditions. Of Indonesia's
7.9 million hectares of wetland rice, four million, or 57%, are irrigated.
Most of the remaining area is rainfed and 6% is tidal swamp. [rrigation or
conserved rain water permits two harvests per year in ab st 2.6 millijon
hectares or 27% of the wetland rice. In addition, secorn .iry crops are
planted to utilize residual moisture. Where year-round irrigation is
available, five crops of rice can be harvested in two years.

1.13 On sloping land, one to two crops of rice are grown each year
depending on water availability a. the time of land preparation. A major
nortion of the upland rice-growing area, however, supports only one crop
ser vear, 1t should be noted that wetland exceeds dryland in all provinces
of Java except Yogyakarta, and on Bali and Madura. Although the data do
not indicate the use of dryland for rice, foi iers plant this crop wherever
possible.

4.14 Hice cultivation on the outer islands is generally less intensive
than Java. The area planted in rice varies among provinces. In South
Kalimantan and South Sulawesi it is under 10%. A greater proportion of
land is devoted to rice production in East, West and South Sumatra, Lampung
and Aceh, largely the result of transmigration from Java amd Bali.

4.15 The Agraria data do not show two rice harvests per year on many
islands (e.g. South Kalimantan). Short-season high-yielding varieties uscd
in irrigation schemes and reclaimed coastal swamplands, however, make it
possible for farmers to obtain two rice harvests per year.

4.16 High land use efficiency of continuous rice and rice-secondary
crop production results from sequential land use during the year and
intercropping of secondary crops, particularly in the densely populated
areas.  In addition, bunds are used for growing food crops such as fresh
beans and cucumbers on trellises, peanuts, mung beans, soybeans, peppers,
cassava, maize. Sesbania grandiflora may be planted for its flowers eaten



as a vegetable and leaves fed to animols. Alternatively, native and
naturalized grasses may be allowed to grow on bunds, to provide a source of
cut-and~-carry animal feed.

4.17 In the terraced uplands, various food crops may be grown on the
tops of terraces but more commonly native vegetation covers the terrace
tops and embankments, an important source of cut-and-carry animal feed. In
some areas the tops of terraces are planted with improved grasses such as
elephant grass (Pennisetum purpurcum) aund setaria (Setaria anceps and §.

splendida) or a shrub legume (Leucaena leucucephnla). These are also used
for cut~and-carry animal feed, along with the native vegetation growing on
embankments. This cover provides an effective soil conservation practice

as well as livestock feed.

4.18 Rapid turn-around between rice-rice and rice-secondary crops
increases land use efficiency, particularly with a rice-rice croppiny
sequ. ...« . In some instances, the time from harvest to transplanting may

not exc:ed one week. In some regions the turn-around time is accelerated
by use of tractor power for land preparation.

b. Drylands
14.19 In the areas denoted as drylands, cropping systems are closely
related to seasonal rainfall and available water, They extend from sea
level to over 1,000 m. In some areas the drylands have become, or are
approaching, fragile lands because of poor management practices., While
countrywide the percentage of drylands is low, it has increased where
population pressure has become more critical (e.g. Bali and Java),
Yogyakarta, particularly, has a high percentage of dryland.

4,20 While rice is cultivated in some areas designated as drylands,
maize and cassava are more common. These same crops also are grown in
wetland rice-based systems where they are denoted as "secondary" crops.

1) Maize
4.21 After rice, more land is planted in mnize than any other crop.
It is widely planted in the uplands and drylands. Production in 1983
exceeded 5 million tons of dried grain for the first time, rising from 2.6
million tons in 1976. Country-wide yields averaged 1.69 tons per hectare.
High yielding varieties from AARD bred for disease resistance have produced
up to 3.8 tons per hectare. A hybrid developed by Cargill, and called C 1,
yielded up to 5.8 tons per hectare under small plot research conditions.

4.22 Maize is largely used for human consumption, first as fresh-
boiled or roasted ears, and then as dry grain. 1In recent years, however,
some of the grain has begun to move into the feed industry, particularly
for poultry rations. The white grain type accounts for most of the crop,
but the yellow type has gained acceptance: in some regions. Undoubtedly,
this trend will continue as hybrids become more accepted and available.

4.23 Several plant fractions of maize -- stalk and leaves (stover),
ear husk and cob -- provide an importsnt source of forage for ruminants.
Smallholders in some areas cut the fresh stalks just above the ears prior
to maturily and feed them to cattle. The residues of interplanted grains
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and food legumes are also used as feed.

2 Cussava
3.24 Some: 1.3 million hectares was planted in this root crop in 1984,
the third largest area. The area probably exceeds this figure since
cassiava mixed with maize is often reported as maize. Cassava is primarily
cultivated for its rool however leaves are also eaten. Cassava is widely
grown in home gardens, on rice bunds, intermixed with maize and other
crops, alony field boundaries, and in monoculture. The animal feed from
this crop includes fresh leaves, fresh and dried roots and the residue [rom
the production of cussava starch.

4.25 Among the food legumes, peanuts occupy a prominent position.
Shelled nuts are used for human consuwaption while vines are fed to animals.
The crup is widely grown in sequence with rice and intermixed with maize.
There is no peanut oil extraction in Indonesia and thus no peanut meal or
cake.

4.26 Soybean hectarage continues tu increase and will be given
additional attention during the REPELITA IV as the GOI strives to increase
production of this food crop. At present some 400,000 tons are imported
annually. Soybeans are used for tempe and tofu on some islands, and the
waste sometimes is used for feed. After grain harvest, the dried plants
are collected and fed to cattle and goats, even though —sst leaves have
shattered. Soybeans are not crushed for oil in Indonesia.

1.27 Mungbeans are widely grown for bean sprouts and the dried beans
are cooked for mixing with other foods in some places. This crop grows and
metures in 40 to 60 days. In some regions, it precedes and follows rice.
In addition, it is grown on rice bunds and terraces, and is interplanted
with maize. The leaves readily shalter as the grain matures. Nonetheless,
the stalks are often used for animal feed after harvest of the pods.

4.28 Other food and grain legumes include:

cowpeas (Vigna sp.): This legume is generally interplanted
with maize. The leaves and vines are cut for animal feed or
gruzed after grain harvest.

- dry beans and lima beans (Phaseolus spp.): These are

managed Lhe same as cowpeas.

- pPlgeon pea [Cajanus cajan): In drier regions, pigeon
pea 1s mixed with maize or grown along field borders.
Plants are cut for animal feed or browsed after pods are
removed,

cassava. The grain is used for tempe and livestock graze
the vines.
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- long bean (Vigna sp.) is grown on trellises after
rice, on rice bunds and in home garders. Vines are
fed to livestock after the fresh bears are harvested.

- winged bean (Prosocarpus sp.) is planted around
the household. In some areas the fresh pods are eaten
as a vegetable. In others, seeds are used for making

tempe. Vines are fed to animals.

4.29 Sweet potato is widely adapted and grown throughout Indonesia,
probably more than the reported 260,000 hectares since many elevated beds
are located in out-of-way places. This crop follows rice and is mixed with
maize, grown in the home garden, along roadways and in non-cultivated
areas. Although the leaves and roots are primarily used for human food,
both provide a source of animal feed.

4.30 Pumpkins are mixed with maize, grown in home gardens and on waste
land. They provide a source of human food and livestock feed. Animals will
consume the entire pumpkin including seeds.

4,31 Various vegetables are grown as speciality crops, usually in
monoculture, in a rice-based cropping system or as a main crop at higher
elevations. They may also form a part of maize -based ecropping systems,
being intercropped or included in home gardens. The residues are
frequently used as animal feed {e.g. leaves of cabbage, carrots, vines of
peas).

c. Estale crop land
4,32 This area ranges from sea level to over 1000 m and supports such
plantation crops as coconut, rubber, coffee, clove and other spices, oil
palm, sugarcane, tobacco, tea, cacao, etc. Appendix table 1.3 shows the
relative importance of the various estate crops. Citrus and bananas, also
considered plantation crops in many countries, are found in smallholdings
in Indonesia.

4.33 Coconets: Coconul plantaticns occur along coastlines on the
poorer sandy and silly soils and extend inland to elevations of about 400 m
above: sea level. Native grasses and herbaceous, low-growing woody species
are found covering the ground under coconuts for the most part. While the
ground cover provides grazing for all types of livestock, neither the
coconuts ner ground cover is well-managed in many regions so that nut and
forage yields are low. In many plantations, woody shrubs frequently cover
the ground, interfering with coconut harvest and reducing grazing available
to livestock.
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4.34 Rubber: Rubber plantations are generally cropped during the

early years of establishement, even though they nccur on rolling and
sloping topography. As the trees develop and produce shade a legume, such

{"puero") also can be observed. In addition to soil conservation, ground
covers add nutrients to the soil through bacterial nitrogen fixation
associated with root nodules. Grazing is not common presumably because
some animals knock off the latex collecting containers. Plantation
management doces not like herders to intrude because of security problems
(risk of latex theft).

4.35 0il palm: Oil palm may be intercropped during establishment. As
the palm trees develop, a legume is sometimes intersown for ground cover,
More frequently native vegetation, particularly grass, occurs
spontaneously.

1.36 Coffee: Coffec grows ower a wide range of elevations, from sea

level to over 1000 meters. A few bushes are often grown around the
households for home consumption. 1In larger holdings the coffee is

mulch. It is also used as ygrecn manure and mulch for secondary crops and
as feed for livestock.

4.37 Clove: "roduction of cloves ranges from the growing of a few
trees in the home yarden area to small holdings of 20 ts 60 trees or more
to large plantation production. Foad crops arve interplanted among cloves
planted in home garden aveas. Native vegetation often grows among the
trees of small holdings and is grazed or cul as forage. Occasionally, an
improved grass such as Setaria is planted and used for cut--and-carry
forage.

1.38 Sugarcane:  Sugarcane is grown on large, quasi -governmental
holdings, small holdings (groups of smallholders who are required to meet a
quota in a given region) and as single clumps in home gardens. On large
cslales, the cane is rotooned. However, on smull farms it is grown for
only vne year since rice is more profitable. At harvest time, the top
leaves are cut for on-farm animal feed or they are sould to livestock
prodicers in the village. On large holdings, residue is discarded or
burned.  Stalks from single clumps in home gardens are consumed in the
household or sold.  The leaves and tops are fed to livestock avound the
homesite.

d.  Mixed gardens

1.39 The land area around the houschold is o slorchouse of inter-mised
crops, most of which are food crops but alsec may include ornamentals, shrub
or tree crops.  The mixed garden area may be less than 100 m® but somel imes
exceeds 0.5 ha. It may extend beyond the immediale confines of the
household compound to including fruit or other tree crops, vegetables,
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specialty crops such as black pepper, bananas, cashews, and sometimes a
fish pond or eel bed.The household gencrally consumes home garden
production but il may ulso provide a source of income from off-farm sales.
Indigenous and improved poultry, chickens, sheep and goats may have free
range or be confined within the mixed gurden area.

e. Forest lands
4.40 On the outer islands, forests cover vast arens of land, reaching
90 percent or more in some provinces. On Java, Bali and Madura, and to
some extent South Suluwesi, forest lands comprise a smaller proportion of
the land area, and the percentage continues to decline as population
pressure increases. The land use category for forests includes dense tree
cover (where logging is prevalent), cut-over and secondary forests, and
single species forests such as teak and mahogany.

4.41 On the outer islands of Sumatra, Sulawesi, Kalimantan, and Irian
Jaya, forest lands in selected areas have been, and are being, cut for
establishment of transmigration sites. In planning the use of forest lands
for transmigrant crop cultivation, it is essential that attention be given
to crop adaptation and soil conservation practizes. For the most part,
transmigrant rice farmers are experienced with management practices
appropriate for the more fertile voleanie soils of Java and Bali from where
they originated. The red and yellow podzols require different management
practices than those of the lowland voleanic soils. In general, the soils
are not as deep; structure and water holding capacity are different;
internal drainage is poorer so that water-logging may occur; and puddling
is more of a problem. Whenever forests are cut and the soil disturhed,
organic matter decreases, altering the soil texture, structure, and tilth.
Fertility declines so that crop yields rapidly decrease.

q.42 Forest land aren and productivity will continue to decrease in
Indonesia for several reasons:

- Farmers use forests near villages to supplement the animal feed
supply, and to obtain firewood and building materials. As population
pressures increase, the natural regeneration of the forest lands is "short
circuited" and productivity declines.

- In some areas, farmers encroach upon steep sloping forest lands, cut
the remaining woody cover, remove the herbaceous material and plant
sccondary crops for their subsistence needs or for off- farm sales. Farmers
establish their households and occupy the land as "squatters”. Since they
do not own the land, little or no thought is given to soil conservation.
Generally, these are inherently low fertility soils which are marginal for
crop production. They are highly erodible and frequently become fragile
lands. Although illegal, the GOI is reluctant to reclaim forest land on
which squatters reside because of the dire needs of subsistence farmers.

= Swidden, or shifting agriculture, is practiced in some areas. In
general, the length of fallow periods has steadily declined, resulting in a
grass~dominant sub-climax, often imperata. In some arens farmers use this
grass as the fallow land cever simply because il prevails. Over a period
of years, soil fertility declines in comparison Lo forest fallew but
stabilizes at a lower level unless the fallow period is again shortened.
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= Commercial harvesting for the woed products industry continues to
increase in intensity. Wood products, especially plywood, are an important
source of employment and foreign exchange. Unfortunately, reforestation
efforts have not kept pace with the rate of deforestation.

4.43 The management of forest lands in Indonesia is as important issue
which impacts on many facets of agriculture and which must be addressed on
a national level. Water quality and availability, soil fertility and
erosion, maintenance of viable populations of wild flora and fauna which
are importent sources of food and fiber for indigenous peoples and the
availability of firewood and materials for rural construction are all
negatively impacted by destruction of forest lands through improper timber
harvesting practices and poorly implemented reforestation programs.

f. Grasslands

4.44 This category is relatively small in comparison to forest lands,
but exceeds rice lands in some provinces of the outer islands. Grasslands
include some brush lands. For the most part, these grass!ands do not
comprise the commonly eunvisioned extensive and contiguous land areas but
are frequently interspersed with belts of trees. Imperata is an invasive
grass and rapidly moves into cut-over forests and untended crop and waste
land. Once established, it is difficult to control or cradicate.

4.45 In grasslands, the predominant grass is imperata. Cattie ranches
have been developed in some of the grasslands, especially in South
Sulawesi. Sowme ranchers have suppressed, and largely controlled, imperata
by burning the grass, preparing a seedbed, applying fertilizers, planting
improved species of grasses and legumes, and practicing judicious pasture
and grazing management. On other ranches and farms, an attempt is made to
utilize the imperata by timely burning to induce regeneration of the more
desirable young herbage. After a month to six weeks, however the grass
again becomes rather unpalatable and low in nutritive value.

g. Other lands
1.46 This category includes such land classes as waste land and
denuded areas, lakes and ponds, fresh waler swamps, coastal swamps and
Lidelands. The two latter categeries reportedly cover about 35 million
hectares, some of which have been, and are being, reclaimed for growing
rice. The tidelands and coastal swamps occur in Kalimantan, Sulawesi, and
Sumatra,

4.47 Traditionally, the more easily managed sites have been used by
local farmers for cultivating rice, using a long season, photosensitive
type and harvesting one crop per year. Now GOI is supporting development
schemes for drainage, water control, and irrigation. With the improved
high yielding rice varieties two crops are harvested per year in some
areas., These lands require a well-planned and implemented management
scheme of alternate draining and flooding. Most soils are of peat origin,
and rapidly deteriorate if allowed to dry. Furthermore, various salts
accumulate with alternate flooding and draining so that fresh water is .pa
needed to flush the salt from peat soil. Nonetheless, these areas have
tremendous potential for expanding rice and secondary crop produclion as
management systems and technology are refined.
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B. Feeds and Feeding

1. Pastures and forage
4.48 In Indonesia, grasses and herbaceous weeds provide a major
portion of the feed resources for ruminant livestock. Forage availability
is determined largely by two factors: farmers® production and land
utilization decisions &nd environmental factors (rainfall, soil type,
elevation, etc). Land utilization, perhaps wore than any other factor,
affects the feed resource base. Land allocated for higher value crop
production is not available for forage production except as o by-product of
crop production. Consequently, only land not suitable for crop production
is used for forage and pasture, particularly in densely populated areas,
While more land is available in less densely populated areas, labor
shortages constrain the harvest of by-products or the herding of animals to
take advantage of available forage. In addition, shifting agricultural
systems, found in less densely populated areas, leaves laid open to
invasive grasses, such as imperata.

4.49 In some areas of the outer islands, ecological factors alone may
determine forage and pasture availability and quality for example in low
rainfall areas or areas that floocd periodically.

4.50 In all areas, improved pasture and forage technology is employed
primarily by speciulized dairy and beef producers. Low returns to labor on
smallholdings probably makes production of improved pasture or forage
infeasible, except where the government provides strong economic incentives
encouraging production or rules requiring farmers to plant pasture or
forege.

4.5] Grasses are cosmopolitan and appear naturally when soil is
exposed, either by cutting other vegetation or disturbing the soil
surfaces. They occur in waste places, along roadways, foot paths and
canals, in waterways and drainage ditches, on road cuts, embankments,
terraces, land spills and cut-over forest lands. They invade home gardens,
plantation crops, and fields of food and cash crops. They are the first
species to appear after clearing forests or preparing land which has been
under long-time cultivation. Legumes also appear naturally but are less
universal than grasses, nor do they occupy as high a percentage of the
vegetational cover as grasses.

a. Native and naturalized grasses, legumes

and fodder trees

4.52 In areas where a rice-based cropping system prevails, native and
naturalized grasses and other vegetation are grazed and provide the major
cut-and-carry feed supply for livesteck, along with the residues of
secondary and vegetable crops, leaves of cassava and fodder shrubs and
trees. For the most part grasses provide the major portion of the diet but
in regions with high livestock population densities, crop by-products form
a major portion of diets for cattle, sheep and goats (see section 2, "crop
residues and by-products”, below).

4.53 Native and naturalized grasses and weeds occur on bunds in non-
cultivated areas of rice crops, under coconuts and trees of sparse forests,
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and inter-mixed with other vegetation in waste places as well as communal
grazing areas. Some grasses occur in paddies after rice harvest along with
the rice ratoon, and provide grazinz during the dry season. Some grasses

4.54 Several low-growing legumes, both native and naturalized, are
occasionally encountered along roadways, non-cultivated areas and under
coconut trees. These include species of Calopogonium, Centrosema,

Alysicarpus, Teramus and others. They appear spontaneously and

sporadically and, in general, do not significantly contribute to the forage
available for animal feed.

1.55 For the most part, herbage yields and feed quality of grasses,
weeds and other native vegetation are rather low, ranging from three to
five tons dry matter per hectare per year dry weight. The nutritive value
and digestibility of cuch feed material on the more fertile soils of the
lowlands, especiully in paddies after rice harvest, exceeds that on the
less fertile soils of the rainfed uplands and drylands. In the more
fertile lowlands, total protein averages seven percent or more with 55 to
60% digestibility compared to five percent total protein or less with 50%
digestibility at maturity in upland and dryland aresas.

4.56 In addition to herbaceous vegetation used as forage and grazing,
8 large number of shrub and tree legumes exist throughout Indonesia and
constitute an important component of the animal feed resource. These

Flemingia, Dalbergia, Deesmanthus and others. Frequently, they are found
at the higher elevations, having been cleared from cultivated areas and cut
for firewood. Some, however, sccur around homesites and along field
boundaries and roadways. They are especially useful during dry periods
since their leaves persist into the dry season and exfoliate before the
rains begin. The leaf protein content is high, often near 20% on a dry

watter basis, and thus provides a high quality feed supplement.

4.57 During the dry season and periods of feed shortage, the farmer,
often accompanied by his children, collects forage from grasses, weeds, and
trees. Frequently, they walk from three to five kilometers to collect a
human load of about 30 kg per adult male and 15 to 20 kgs per child.

During times of prolonged drought, feed collection may require three to six
hours per day. These forays lead to frequent vegetative defoliation ard
exposure of the soil surface to wind and water erosion, causing loss of
soil fertility, soil erosion, destruction of vegetation and eventual
denudation, eventually yielding a fragile land.

4.58 At transmigration sites on the outer islands, the feed resources
closely correspond to those of the transmigrants’ origin (i.e. native and
naturalized vegetation), At new sites, however, available feed will be
greater than at older, estnblished sites, primarily because of reduced land
pressure. Transmigrant farmers are given two to 2.5 hectares of land.
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Only a portion of the land is cleared for them. Uncleared land, which has
not been overgrazed or had soil nutrients depleted from over-cultivation,
yields a good source of forage. Furthermore, suitable yet unfamiliar
species are frequently encountered.

4.59 Extensive areas of grassland occur in Sumatra, Kelimantan,
Sulawesi and Nusa Tenggara. Much of this savanna or savanna-woodland has
resulted from the degradation of climax forest, mostly caused by shifting
cultivation over many years. These areas are now maintained as grasslands
by regular dry season fires. The predominant grass cover is imperata.
Shifting agricultural systems leave large areas of land open to invasive
grass species. It is estimated that imperata either dominates or is an
important component on 16 million hectares of land in Indonesia, and
increasing at the rate of 0.15 million hectares annually, primarily as a
result of present day shifting cultivation (Soerjani, 1970).

4.60 In the juvenile stage of growth, (e.g. regrowth after burning up
to about four weeks of age), the herbage is palatable. It has medium
digestibility of about 55 to 60 percent, and contains sufficient nutrients
for animal maintenance. As plants mature, however, only cattle on a
starvation diet graze imperata. 1In an attempt to provide a continuous
supply of the more nutritive herbage, some farmers sequentially burn
different areas. This is difficult during both the rainy and dry seasons.
During the rainy season, the mass of green material may preclude burning.
During the dry season, uncontrolled fire is a problem. Furthermore,
repeated burning deters growth and persistance of the more desirable
intermixed species and favors imperata.

4.61 In drier areas of some outer islands (e.g. NTT and NTB), large
areas of grazing lands exist, caused in part by shifting cultivation.
Animals usually have free range but find little to eat towards the end of
the dry season. Th= species composition of these areas is different than
that of communal grazing and waste lands of the more humid regions.
Imperata is less prevalent in relation to more drought tolerant and annual
species which flourish during the rainy season. They become stemmy,
lignified, dry and of low nutritive value during the dry season. For the
most part grasses predominate and include such species as Sporobolus,
Dicanthium, Bothrichloa, Andropogon, Eriochloa, Capillepedium,
Heteropogon, Themeda and Polypogon. Under some conditions native legumes
such as Desmodium, Pueraria and Rhynchoesa occur, along with fodder trees
such as Acacia, Parkia, Pterocarpus, Frosopsis spp. (Anon, 1983)

4.62 Above 1500 meters, the cool-season grass species, kikuyu
(Penniseteum clendestinum) has become naturalized. It provides excellent
ground cover, even on acidic soils, and highly palatable herbage. The
grass is extremely invasive and rapidly moves onto disturbed soil, but
provides desirable grazing. In Irian Jaya dairy cows perform well on
unfertilized kikuyu, vielding 8.0 liters of milk per day without

supplement.

4.63 In Kalimantan, a traditional system of beef production from
buffalo has evolved to take advantage of naturalized vegetation. Each
year during the rainy season (November to April), the Barito River and its
tributaries flood some 50,000 ha, 1.5 to 2.0 m deep. Grasses and water
hyacinths grow in and aluve the water surface. During the wet season,
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buffalo are kept on platforms at night and graze during the day while
swimming. Leersia hexandra, a nutritious and palatable grass, is a

predominant species. During the dry season, the buffalo are herded in the
areas of receding water.

b. Improved grasses and legumes

4.64 Improved grass species: Species suitable for cut-and~carry hold
more promise for increased and improved forage production than those used
primarily for grazing, especially where lard pressure severely l.uits or
inhibits land available for grazing. Several grasses and legumes are
presently used and have a proven potential to boost, by severalfold, yields
of herbage available for livestock feed. Elephant grass (Penniseteum

species.

4.65 Elephant grass and setaria are bunch-type in growth habit and
bracniaria is semi-prostrate and spreading. All are transplanted, using
stem pieces for elephant grass and crown splits with attached roots for
other grasses. Brachiaria produces true seeds which can be reproduced in
Indonesia but are not always available. Imported seeds are very expensive.
Some types of elephant grass devalop true seeds. However, seed-type
clephant grass produces less herbage than the improved types that are
propagated vegetatively.

4.66 The bunch-type grasses are transplanted on terraces, along field
boundaries, pathways and roadways. In some regions, particularly where
dairying and beef fattening are practiced, elephant grass is grown in rows
of solid stand. Brachiaria is best suited for embankments. It and setaria
are well adapted and sometimes used as ground cover in the extended home
garden of cloves and could be used as cut -and-carry among cashew, banana
and papaya plantations.

1.67 The DGLS and provincial offices of the Livestock Services have
established sites for seed muitiplication or replication of vegetative
material of improved grasses and legumes. These sites are part of
livestock improvement and multiplication stations. A listing of these
stations with the species of forage and livestock maintained is presented
in table IV.1. The team also observed small grass-legume nurseries on some
provincial stations and demonstration farms. These muterials are
distributed to farmers who have livestock.

1.68 Elephant grass produces more cut-and-carry forage, by far, than
any other grass and is more widely used. VYields of this and other grasses
reported by the Dinas Peternakan, Ungaran, field extensicn staff in the
province of Central Java are shown in table IV.2. These data indicate
productivity under traditional management, but not potential yields under
more favorable conditions of ample soil moisture and application of
fertilizer or stable manure. Generally, the propagated grasses are cut
when forage is needed, irregardless of growth stage.



Table Iv.1;

Province Station Area (ha) Hission Forace species Livestock
Aceh Indrapuri 730 a) Breeding and multiplication Brachiaria decusbens  Brahma crossas
of large and small rusinants  Cynodon nleafuensis 27 mles
b) Forage mltiplication and Euchlena mexicana 87 fesales
distribution
North Siborong- 910 a) Breeding and mitinlication Brachiaria decusbens  Cattle and
Supatra borong of rueinants and swine Panicun maxisua buffalo - 500
b) Forage multiplication and Swine - 1,630
distribution Rabbits - 550
Mest Padang 252 a) Breeding and multiplication Brachiaria decusbens  Beef cattle - 460
Sumatra Hangatas of exotic breeds of ruainants
b) Forage sultiplication and
distribution
South Seebawa 5 a) Breeding and multiplication Brachiaria decusbens  Cattle - 150
Susatra of local crossbreed ruainants  Paspalua plicatulua
b) Forage sultiplication and Fanicus satisun
distribution Setaria splendida
Leucaena leucocephiala
Stylosanthes quinensis
Hest Java Cisarua 2 a) Breeding and multiplication Brachiaria decusbens  Poultry - 1,000
of poultry and saall ruminants  Panicus saricus Rabbits - 5%
b} Forage sultiplication and Paspalua plicatulua
distribution Setaria anceps
Setarja splendida
Central Java Baturraden 250 a) Breeding and eultiplication Brachiaria decusbens  Dairy cattle - 150
of dairy cattle and swine Penniseteun purpures  Swine - 75
b) Forage sultiplication and Setaria splendida
distribution Leucaena Jeucocephala
South Pleihari 2% a} Breeding and eultiplication Arundinella nepslensis Coats - 100
Xalieantan of local crossbred large Brachiaria decusbens  Etawah crossbreds
and seall ruminants Euchlena mexican:
b} Forage multiplication and Panjcun saxjpus

distribution

(continved)
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Table 1v.1:  {Contjnued)

Province Station Area (ha) Hission Forage speties Livestock
West Husa Seranding % a) Breeding and mltipiicaticn Brachiaria decusbens Cattle - SO
Tenggara of purebred 8ali cattle Pernieteus purpur ea
b) Forage sultiplication and Seteria splendida
dist