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FOREWORD

Farming methods based on draught animals are among the
most significant agricultural systems in the world. In the
production of rice and other crops in the tropics these
systems remain critical to the food security of expanding
populations. They are a major contributor to employment
and a major source of income from crop products, calves,
animal rental and animal by-products.

The concept of a multidisciplinary study of draught animal
power arose in 1985 from discussions between Dr John
Copland of ACIAR in Canberra, the Graduate School of
Tropical Veterinary Science at James Cook University and
CSIRO, Townsville, the University of Melbourne and
colleagues in several Southeast Asian countries.

The project was brought into sharper focus at an
International Workshop held at James Cook University in
1985 which set out, in a proceedings volume, the major
criteria for improving the production of draught animal
systems in Asia and Africa. As a result the ACIAR Project
in its first phase concentrated on the total farming system,
including ruminant nutrition and the economics of draught
animals. Some of the findings of this research were
distilled in a further conference held in West Java in 1989.
Detailed results from subprojects were reported in the
DAP Project Bulletin series also published by ACIAR.
The coordination of this complex study was the work of
Dr John Petheram, Dr Putu Kompiang and his successor
and Dr Benny Gunawan.
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The second phase of the Project being reported made
further advances in the knowledge of draught animal
nutrition. It also compared draught animal production in
different ecological systems and gave some attention to
reproductive performance which emerged as a key factor
in production and economic output. Aspects of animal
health, especially among calves, were now identified as
problems. Dr E. Teleni and Dr M. Sabrani coordinated
these activities.

This manual contains a comprehensive account of the
draught animal systems in representative areas of
Indonesia whose characteristics simulate many other areas
of Southeast Asia.

Gl et 000

GHL Rothschild

Director
ACIAR, Australia

S Hadiwigeno

Director
AARD, Indonesia



PREFACE

This manual is intended to be a source of information and
a guide for field advisers who are involved in the devel-
opment of improved draught animal systems in Indonesia
and elsewhere. It is the first attempt at integrating research
results for practical implementation in draught animal
systems in this country. The manual does not pretend to
be the definitive statement on the subject as there are still
important areas to be clarified through further research. It
is anticipated that its usefulness will improve with time as
further information and its critical evaluation by users
become available.

Much of the information used here has been published in
some form or other in the ACIAR Draught Animal
Project publications: DAP Project Bulletin, Nos. 1-10,
Draught Animal Bulletin, Nos. 1-3 and in the ACIAR
Proceedings Series No.27 entitled Draught Animals in
Rural Development. The manual presents descriptions of
draught animal systems in selected agroecosystems;
highlighting problems unique to each. Tillage implements
used in these areas are also described. Feed resources,
feeding and breeding, health and management and
economic strategies which field advisers could use as
guides when assisting smallholder farmers develop their
own respective strategies are discussed.

The use of this manual as a guide must be emphasised.
Field advisers must adapt the guidelines provided here to
the particular conditions of their areas.

E Teleni R.S.F. Campbell D Hoffmann

Department of Biomedical ACIAR
and Tropical Veterinary Sciences
Fames Cook University
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The Indonesian islands.
Source: ACIAR Draught Animal Bulletin 2 (1991)
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1.1 INTRODUCTION

1.1.1 The Indonesian climate

Indonesia consists of more than 1600 islands which are
located close to the equatorial belt (see Figure 1.1.1). The
tropics are characterised by a uniform climate with respect
to air temperature, solar radiation, humidity, wind speed
and evaporation. However, the seasonal fluctuation of
rainfall is an important climatic variable as it will influence
cropping systems if no additional water sources are
available.

Solar declination causes heating and cooling of large
land masses. Cooling of the Eurasian continent and
heating of the Australian continent, cause a broad north-
westerly monsoon over eastern Asia, including Indonesia.
The climate of Indonesia is called ‘monsoon-type’ and the
monsoon marks the beginning of the rainy season in this
region. The movement of the equatorial low pressure belt,
following the solar pattern, causes rainfall peaks in August
and September at the northern limit, and rainfall peaks in
January and February in the southern limit of the
equatorial belt. The area south of the equator has a less
pronounced seasonal change, due to the buffering effect of
the vast oceans surrounding the Indonesian archipelago.
Hence the northern coast of Java is affected more by the
seasonal variations than is the southern coast which is
exposed to the Indian Ocean. East Java and islands to the
east have a more pronounced dry season than West Java,
because they are more directly exposed to the Australian
continent.

Crop growth and cropping patterns are in part deter-
mined by interactions among climate, soil, plants and
management. Any plant will grow when minimum
requirement levels of factors are available, but it requires
an optimal arrangement of these factors for maximum
plant production. In Indonesia the annual air temperature
fluctuation is not a problem for growing plants, but water
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availability may be a major constraint. Irrigation systems
have increased agricultural productions, but the areas with
fully controlled irrigation are still generally limited.

Farmers traditionally adapt their crop or cropping
pattern to the existing rainfall pattern. In most parts of
Indonesia, rice is the main food crop and the system used
there is known as a ‘rice-based (wetland) cropping
pattern’. Elsewhere, in dryland areas there are secondary
cropping patterns.

1.1.2 Agroclimatic systems

A wet month is defined as one with enough rainfall to grow
a crop of lowland rice. It has at least 200 mm of rain. A
dry month of less than 100 mm will not support the growth
of most of the economically important upland crops.
According to Oldeman and others, the rainfall patterns in
Indonesia may be classified into five main zones:

A: more than 9 consecutive wet months
B: 7-8 consecutive wet months

C: 5-6 consecutive wet months

D: 3—-4 consecutive wet months

E: less than 3 consecutive wet months.

These main zones are then subdivided according to the
length of consecutive dry months.

Sub 1: less than 2 dry months. There is no water
restriction.

Sub 2: 2-3 dry months. Planning is needed to grow
crops throughout the year

Sub 3: 4-6 dry months. A fallow period is part of the
rotation system because of water constraints

Sub 4: 7-9 dry months. Only one crop can successfully
be cultivated. The remainder of the year is too dry

Sub 5: more than 9 consecutive dry months. These
areas are generally not suitable for any cultivation of
arable crops.




These subdivisions lead to 18 agroclimatic zones, of which
14 are recognised in Indonesia. The percentage occurrence
of the 14 agroclimatic zones are:

E3 (2%)

Al (29%) C2 (9%) D3 (4%)
Bl (29%) C3 (2%) D4 (1%) ES (1%)
B2 (1%) D1 (6%) El (4%)
C1 (8%) D2 (2%) E2 (2%)

A broader classification of agroclimatic zones of
Indonesia is presented in Figure 1.1.2 for the purpose of
discussion in this Manual.

Figure 1.1.2

A broad classification of agroclimatic zones of Indonesia into dry
(5-8 consecutive dry months), intermediate (2-4 consecutive dry
months) and wet (< 2 consecutive dry months) zones.

Source: IRRI (1978)
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Agroclimatic classification in Indonesia is based on a
concept in which rainfall patterns are considered as the
most important variables affecting cropping except where
irrigation systems are developed. In addition to the
monsoon which primarily governs rainfall, the moun-
tainous nature of many parts of Indonesia also results in
great variation of rainfall patterns and intensity.

Topographic classification of land in this Manual is
confined to:

+ low altitude which is land <100 m above sea level

(52%)

+ medium altitude which is land 100-500 m above sea
level (23%), and

« high altitude which is land > 500 m and < 1000 m
above sea level (16%).

1.1.3 Soils

While rainfall is a major influence in cropping patterns, the
quality of fodder harvested is also greatly influenced by soil
types. In this Manual, Indonesian soils are classified
broadly into acid (pH < 5.0) and non-acid (pH > 5.0)
soils. The non-acid soils are further divided into interme-
diate (pH > 5.0 < 6.0) and lime (pH > 6.0 < 8.0) soils.

Acid soils consisting mainly of red-yellow podzolic and
red-yellow podzolic complex account for approximately
60% of the land area of Indonesia (Figure 1.1.3). The acid
swampy and tidal lands, which are non-podzolic, occupy
an area of approximately 25 million hectares or 13% of the
total land area of Indonesia especially in Sumatera,
Kalimantan and Irian Jaya. Intermediate soils with an
average pH of 5.5 can be found in Java, while lime soils
are found on the islands in Nusa Tenggara Timur.



In the following sections, draught animal systems are
described for some selected areas which differ in agro-
ecosystems as influenced by climate. These extend from
the relatively dry tropic of Timor through East Java to the
high rainfall zones of West Java and South Sumatera.

Suggested reading

Oldeman L. R (1975) An Agroclimatic Map of Java.
Contribution No. 17, 1975. Central Research Institute
for Agriculture, Bogor, Indonesia.

Oldeman L R, Irsal . A S and Muladi (1980) The
Agroclimatic Map of Kalimantan, Maluku, Irian Jaya
and Bali, West and East Nusa Tenggara. Contribution
No. 60, 1980. Central Institute for Agriculture, Bogor,
Indonesia.
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Figure 1.1.3

Distribution of red-yellow podzolic soil and red-yellow podzolic soil
complex in Indonesia.

Source: Soil Research Institute (1978)
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1.2 NUSA TENGGARA TIMUR

Thamrin D Chaniago, A Bamualim and C Liem

1.2.1 Location and agroclimate

The province of Nusa Tenggara Timur (East Nusa
Tenggara) consists of many islands, the largest of which is
Timor. As the name suggests, the province lies to the east
of the island of Java between 118° to 125° east longitude
and 8° to 12° south latitude (Figure 1.1.1). The climate is
dry with very low rainfall. Rain mainly falls in the months
of November to March. There is wide fluctuation in
rainfall which in one day may reach 100 mm and in
others none at all. During the wet season, rain is unpre-
dictable with both periods of drought or heavy flooding
occurring. The maximum air temperature ranges from 28
to 32°C and the minimum from 19 to 25°C. High temper-
atures cause significant evaporation of 4-9 mm per day
constituting a major constraint for the farmers in Timor.

1.2.2 Land use and crop production

Unlike many other parts of Indonesia the land is used
mainly for extensive cattle rearing and dryland cropping
(Table 1.2.1). The bulk of dryland crop production is for
family subsistence while livestock provide the main source
of income. The considerable livestock population in the
province is shown in Table 1.2.2.

Table 1.2.1 Landuse in Nusa Tenggara Timur

Landuse Area (km?2)
Grazing land 7878
Dryland crops 6163
Rainfed ricefield 313

Irrigated ricefield 401

Table 1.2.2 Livestock population in Nusa Tenggara
Timur

Livestock Numbers  Percentage of National herd
Cattle 641400 6.3
Buffalo 176400 5.4
Horses 187200 274
Goats 457600 4.2
Sheep 91600 1.5

The increase in livestock numbers over the years has
put pressure on land availability for cropping. This trend
has led to the practice of constructing fences around
cropping lands. The major dryland crops are maize and
upland rice, based mainly on shifting cultivation with a
fallow period which is influenced by soil fertility and
human population pressure.

1.2.3 Draught animals

The main species in Nusa Tenggara Timur is Bali cattle
which make up almost 70% of the total population
(641400 head) of the province. Draught animals, to the
extent to which they are used in agriculture in the
province, are mostly Bali type. The remaining 30% is
dominated by Ongole and Ongole crosses better known as
peranakan Ongoles or PO for short. Cattle are most
concentrated on the island of Timor in the districts of
Kupang, South Central Timor and North Central Timor
(Table 1.2.3).



Table 1.2.3 Cattle and buffalo population in each district
of Nusa Tenggara Timur

District Cattle Buffalo
West Sumba 11100 46900
East Sumba 35500 24800
Kupang 153300 29900
South Central Timor 201200 2400
North Central Timor 101200 2100
Belu 98000 17500
Alor 5100 -
East Flores 2600 -
Sikka 5600 500
Ende 5700 2700
Ngada 17500 13800
Manggarai 4600 30800
Total 641400 176400

There are 176400 buffalo, most of which are located
on the islands of Sumba and Timor (Table 1.2.3).

Because of the dominant role of Timor in Nusa
Tenggara Timur, discussion in this Section will focus on
this island (Figure 1.2.1).

1.2.4 Draught animal enterprise

Climatic conditions are a major constraint to cropping.
The risks associated with cropping enterprises have been
used as a reason for not investing in expensive draught
oxen. In comparison the fattening of beef cattle is a
lucrative enterprise compared with food crops.

On Timor, approximately 50% of the island is covered
by grassland savannas. These are communally owned and
are used for grazing as well as for swidden (slash and
burn) agriculture. In the past, large cattle herds were
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owned by elite groups, representing only 2 to 10% of the
population, who monopolised these grazing lands. More
recently semi-intensive fattening systems for cattle have
developed.

As previously mentioned, because of the high risk of
crop failure, there is a general reluctance to invest in
draught animals and consequently no animals are used in
dryland crop production. In wet ricefields, land is prepared
by trampling the soil (merancah) using groups of animals
(Photograph 1.2.1).
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Figure 1.2.1

The locations of the island of Timor in Nusa Tenggara Timur and of the
ACIAR Draught Animal Project village sites on the island.




Photograph 1.2.1
Trampling (merancah) of wet ricefields by a herd of Bali cattle driven
by men and boys on horseback.

Merancah is the main use of cattle and buffalo in crop
production in Nusa Tenggara Timur. This method of land
preparation has the advantage that it can be used by small-
holder farmers ‘on credit’. The disadvantages are that
merancah 1s:

+ expensive; the hire fee is one-third of the rice crop
produced by the smallholder farmers to be paid to the
larger cattle rearers,

+ dependent on sufficient rain to saturate the soil, and

« usually starts too late in the year to obtain maximum
rice production.

The greatest benefit from the use of merancali goes to
the larger cattle rearer who hires out his animals for land
preparation.

In a few areas of rice production (mainly irrigated
ricefields), animal-drawn metal ploughs have been used for

10 to 15 years (Photograph 1.2.2). Ploughs were originally
introduced by protestant missionaries and later by Yayasan
Indonesia Sejahtera. The use of these implements has not
spread because of their cost (Rp 70000) and their
tendency to sink in the deep clay soils. The use of simple
wooden ploughs as used in East Java for example (Section 4)
was unknown in Timor until recently when our Draught
Animal Project introduced the technology for evaluation on
farms in the Kupang district.

Photograph 1.2.2
A pair of Bali bulls pulling a metal plough in the village of Tarus,
Kupang, Timor.
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1.2.5 Work activities
Work type

Most land preparation for dryland crops is achieved in
Timor by human labour, although the method varies with
area and soil type. The most common implement used is
the metal-tipped digging stick or lhnggis (Photograph
1.2.3). In some areas hoes are used on some crops but this
is usually after the rains have started.

Land preparation using the /linggis, although highly
labour intensive, does not usually cause a labour shortage,
because it is conducted in the dry season. The clods are
turned over and the weeds inverted. By contrast, in the
small but important rainfed rice growing areas, there is a
serious shortage of labour for land preparation, which
leads to late planting of rice and often reduced yield. The
use of merancah can also result in late planting. Under
such conditions, the case for a much greater role of
draught animal power in land cultivation is clear. The time
available for land preparation using the traditional
merancah system is limited to three to four weeks. Since
draught methods can be carried out in drier conditions,
the time available for conventional ploughing is estimated
at six to eight weeks.

Lack of labour for weeding is considered to be the
major constraint to improved production of dryland crops.
At present weeding is done using a trowel (tofa), but could
be improved by developing animal-drawn weeding imple-
ments together with the training of animals to work
between rows of crops.

Work season

The work season for animals is necessarily tied to the
cropping pattern in an area. In Timor, most food crop
production is based on subsistence, with shifting culti-
vation of drvland crops of which maize is the major staple.

DRAUGHT ANIMAL SYSTEMS IN INDONESIA

Photograph 1.2.3
The traditional digging stick {linggis) in use on very heavy clay soil in
the dry season in West Timor.

This is supplemented with beans and cassava. In the tradi-
tional cropping system, farmers usually plant and weed
their dryland crops and then move to lowland areas to
cultivate rainfed or irrigated rice. Dryland crops are
normally planted in December and harvested in April and
May. Land preparation and planting of rice are normally
carried out from late January to the end of March.
Harvesting of rice occurs in the period from mid May to
the end of June (Figure 1.2.2).

Only in rainfed or irrigated rice cultivation is animal
power used for land preparation by the traditional
merancah method. The planting season for dryland crops
and rainfed rice indicate the period in which draught
animals could work, if introduced.

7




Work period

A herd of Bali cattle may be used for merancah from 20 to
30 days per year with an average working period of 25
days. This occurs normally in the period from later
January to end of March depending on rain (Figure 1.2.2).
In areas where irrigation is available, the period of work is
more concentrated.

Work rate

A herd of cattle may service from one to seven farmers per
season. The merancah herd is normally large averaging
about 70 animals but may vary from as few as 10 to as
many as 150 animals.

The animals traditionally are herded across flooded rice
fields for three to four hours per day to puddle the soil
into a suitable condition for transplanting rice. This
operation can only be carried out when heavy rains have
produced swamp-like conditions in the ricefields.

The number of merancah operations to achieve condi-
tions suitable for transplanting rice varies from three to
four; with intervals between merancah varying from a few
days to a few weeks depending on the condition of the soil
and availability of cattle. According to our recordings a
herd of 130 cattle could prepare a hectare of land in 5.5
working days. I.abour required for this herd size is five to
six people.

1.2.6 Feeding practices

Cattle are normally grazed all year round. During the rainy
season, feed is abundant and cattle gain weight. However,
during the long dry season supply of feed is very scarce
and cattle lose condition. Changes are due to fluctuation in
feed quality as well as supply.

In some areas, the animals are allowed to graze only
during the monsoons and are hand-fed during the dry
season. Elsewhere, cattle are tethered on pastures or fallow
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Figure 1.2.2

The monthly pattern of
rainfall, cropping, animal
work, animal feeding and
calving in the village of
Naibonat, Timor.

Agroclimate: Dry (> five
consecutive dry months)
Land use: Dryland
cropping (rainfed rice)



Photograph 1.2.4

A farmer carrying tree
leaves (mainly
Leucaenal) to feed paron
cattle in Kupang, Timor.

lands and moved from one place to another as appro-
priate. A system of fattening male cattle (paron) for sale is
practised when animals are hand-fed mainly on Leucaena
leucocephala leaves (Photographs 1.2.4 and 1.2.5). The
recent arrival of a leaf hopper (psyllid or kutu loncat) has
devastated Leucaena plants, highlighting the need for a
range of resistant shrub or tree species of similar quality
or, in the longer term, resistant strains of Leucaena.

1.2.7 Breeding

Heifers are usually mated around 24 months of age and
have their first calves between 30 and 40 months. The
majority of calves are born between May and August
(Figure 1.2.2) when pastures progressively deteriorate.
Natural mating of heifers and cows is the normal practice.
The farmer’s own bull or one which is on loan from a
neighbour is normally used for mating. At present weaning
occurs naturally. The reproductive performance of cattle
in Timor is summarised in Table 1.2.4.
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Mortality of livestock during the end of the dry season
is reported to be quite high, especially among young stock
and calves. This is marked in Bali herds in which calving
peaks in the dry season when feed supply becomes limited.

Table 1.2.4 The reproductive performance of cattle in
Timor

Rearing system

Grazing Grazing
dryvland Tethered wetland
Age at
first calving 35 months 33 months 32 months
Calving March to April to June to
season September  October November
Calving interval
(month) 14 13 13
Mating:
Artificial
Insemination (%) 9 5 8
Own
Bulls (%) 82 76 81
Borrowed
Bulls (%) 9 19 11
% survival rate
to weaning 91 31 68

1.2.8 Housing

Animals are seldom housed as in other parts of Indonesia
since herd size could vary from 10 to 150 animals. Herds
are generally kept in corrals at night and grazed during the
day.
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Photograph 1.2.5
A Bali bull being
fattened under the
paron system in
Kupang, Timor.

1.2.9 Training

Farmers in Timor were generally unfamiliar with methods
of training cattle or buffalo for draught work since the
draught system for crop production is almost non-existent.
It was not until 1988 that some farmers from selected
villages in the Kupang district were taught some training
methods for cattle. The program was organised by the
ACIAR Draught Animal Project which sponsored an experi-
enced draught animal trainer from West Java to travel to
Kupang and spend two weeks with volunteer local farmers,
teaching them the art of introducing cattle to the system.

The training program involved three stages:

Holing the nose A hole is made in the nose of the animal
and a rope is inserted through it to allow the trainer to
facilitate handling. The trainer and the animal become
accustomed to each other after a period of time.

Pulling logs The animal is then yoked with another in a
similar disposition. The pair is encouraged to start pulling

logs of various weights, starting with the lightest, then
gradually increasing the load. During this time the animals
are also trained to follow spoken commands. At first four
people are used as assistant trainers. Two assistants are
positioned in the front of each animal to help restrain them
while the other two handle the ropes from the rear of the
animals. After about an hour, one assistant positioned in
front of the animals and another at the rear are removed.
Training proceeds for another hour using only two assis-
tants.

Pulling implements When the animals become accustomed
to pulling logs and following commands after training
sessions of two hours per day for two days, they are intro-
duced to pulling a plough.

The above procedure, using two people, is repeated.
Eventually the pair of cattle can be controlled by one
person.

1.2.10 Health

All farmers interviewed in our village studies consider that
disease control is very important in maintaining and
increasing animal production in Timor. Diseases may Kkill
animals or reduce their productivity. Pasteurellosis [septi-
caemia epizootica (SE)] is considered to be the major
problem causing about 60% of mortalities. This disease is
thought to occur every year. Other reported disorders
include thelariasis which can cause blindness, difficulty in
consuming feed, loss of weight and even death. Diarrhoea
of uncertain aetiology is sometimes common. The status of
other parasitic diseases remains unclear.

Suggested Reading

DAP Project Bulletin No. 10 (1990). James Cook University
Townsville, Australia.

Statistical Book on Livestock (1991) Directorate General of
Livestock Services, Jakarta



1.3 EAST JAVA
Komarudin-Ma’sum, M Ali Yusran and E Teleni

1.3.1 Location and agroclimate

The province of East Java is located between 111° to 114°
east longitude and 7° to 8° south latitude (Figure 1.1.1).

Although there are three agroclimatic categories in East
Java, namely, the dry, intermediate and wet; the dominant
categories are the dry and intermediate (see Figure 1.1.2).
Of the total of 29 Kabupaten (districts) in the province, 22
(76%) are predominantly dry and 7 (24%) are in the inter-
mediate group. The wet season is normally from
November to April, while the dry months (<100 mm
rainfall per month) extend from May to October.

1.3.2 Land use and crop production

Although the province of East Java includes about
47 922 km?2 (2.5%) of the land of Indonesia, it is one of
the main agricultural areas and contributes a significant
proportion of the national food crop production. For
example it produces approximately 20%, 45% and 30% of
the national output of rice, maize and cassava respectively.
Draught animals play a very important role in the pro-
duction of these crops. Approximately 50% of the
province is under agriculture, and of this, about 50% is
used for dryland crops (Table 1.3.1).

Table 1.3.1 Land usage of the agricultural area of East
Java

Land use Area (km2)
Irrigated ricefield 9022
Rainfed ricefield 2698
Dryland crops 11608

DRAUGHT ANIMAL SYSTEM IN INDONESIA

1.3.3 Draught animals

There are about 1315000 draught cattle and 74 000
buffalo in East Java. Farmers prefer rearing draught cattle
to buffalo because they consider them to be more tolerant
to heat, work more quickly in the field and are easier to
sell. In addition cattle are more suitable for working in
dryland cropping.

Breeds include the peranakan Ongoles, Madura and
Bali cattle. The peranakan Ongoles are the most populous
in the province followed by Madura and then Bali animals
(Table 1.3.2).

Table 1.3.2 Non-dairy cattle population of East Java

Breed Numbers Percentage of total
Ongole 2197789 75
Madura 672654 23
Bali 42234 2
Total 2912677 100

From our village and research station studies, it has
been shown that the peranakan Ongoles (Photograph
1.3.1) are superior in work capacity to the other two
breeds. In general, female cattle are preferred by farmers
for draught because they can also produce calves and are
easier to handle than males. Although the exact proportion
of the total cattle population used for work is not known,
our studies in selected village sites in East Java (Figure
1.3.1) indicate that over 70% of the female population
provide draught power. As yet, there is no accurate infor-
mation about the sex and the proportion of buffalo which
are used for work in East Java, but it is considered that
almost all working buffalo are female as in the case of
cattle.
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1.3.4 Draught animal enterprise

The size of draught animal enterprises, involving either
cattle or buffalo, is generally of two to three head per
rearer. Farmers always work their animals in pairs.

Photograph 1.3.1

A pair of peranakan Ongole cows ploughing land for rice in
East Java.

Data from village studies (Figure 1.3.1) in East Java
show that most cattle kept by farmers are owned (Table
1.3.3). Only a small proportion is in shared rearings where
the farmers may work and rent out the animals, and also
receive half of the number of offspring produced. This
situation can be applied to East Java in general. Cows are
usually worked for the first time at about two years of age.
Farmers tend to replace their animals when the animals are
unable to perform their task satisfactorily which usually
occurs after they have had as many as 8 to 10 calves.
They may also be sold when cash is required urgently.

Table 1.3.3 Percentage of rearers of cattle in various
livestock ownership categories

Village
Ownership categories Martopuro  Sudimulyo Dayurejo
(%)
Own all stock 60 80 75
Share-in all stock 10 7 5
Own + share-in stock 30 13 20
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The location of the ACIAR
Draught Animal Project study
village sites in East Java.



1.3.5 Work activities
Work type

Work by draught cattle and buffalo in East Java mainly
involves the cultivation of agricultural land. This includes
wetland ploughing, using the singkal, levelling using the
garu, and dryland ploughing using the brujul (Section 4).
Only a small proportion of the total draught cattle
population is used for transportation.

The total number of working days per year and the
proportion of the types of work activities undertaken by
draught animals depend on the main land use of an area
which over a large part of East Java is in dryland cropping
(Table 1.3.1). Land preparation may involve only one
operation (ploughing) or two or three operations which
would include a second ploughing and then levelling. The
number of operations depends on such factors as farmer
preference, season and field conditions.

Work season

The work program for draught cattle and buffalo on
agricultural land is in accordance with crop planting
seasons in areas of wetland or dryland (Figures 1.3.2 and
1.3.3). Planting in non-irrigated areas depends on the rain
pattern and therefore draught cattle come into work at a
difficult time at the end of the dry season or in the early
wet season when available feeds are normally low in
quality as well as quantity (Figures 1.3.2 and 1.3.3).

Work period

Our village studies show that the work periods for draught
cattle vary widely from 10 days to 110 days per year
(Figures 1.3.2 and 1.3.3), depending on cropping patterns,
animal availability and land ownership categories (Table
1.3.3).
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In irrigated areas or in areas with a longer rainy season
or higher average annual rainfall animals have longer work
periods per year. Periods also appear to be longer in areas
where availability of draught cattle is low and farm sizes
are smaller (Table 1.3.4). Sessions of work per year are
normally three in which the longest period occurs in
November for wetland crops and in December for dryland
crops (Figures 1.3.2 and 1.3.3).

Work rate

The work rate of draught animals is illustrated by the area
of land they prepare in a given time. This can be influ-
enced by land and soil type, soil moisture content and
crop types (Table 1.3.5). It has been reported by farmers
that a pair of buffalo working in an irrigated ricefield could
take 35 hours to plough and level one hectare. This is
slower than the corresponding time we have recorded for
cattle (Table 1.3.5).

The effective daily work time during land preparation
varies according to differences in land and work (Table
1.3.6). On average, the effective work time in dryland
preparation is two hours and in wetland preparation it is
four hours. The shorter work time in dryland preparation
is due to the faster rate of work that is normally possible
under those conditions.

From Tables 1.3.5 and 1.3.6, the number of days in
which a pair of draught cows can prepare one hectare of
land can be estimated (Table 1.3.7).

The time available for land preparation for planting in
each planting season varies widely from approximately five
to 23 days, depending on the pattern of cropping, land use
type and season. Using this range of time available, we
have calculated in Table 1.3.8 the optimal land area a pair
of draught cows can prepare.




Figure 1.3.2

The monthly pattern of
rainfall, cropping, animal
work, animal feeding and
calving in the village of
Sudimulyo in the district
of Pasuruan, East Java.

Agroclimate: Dry (> five
consecutive dry months)
Altitude: Lowland (< 100
metres above sea level)
Land use: Dryland
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Figure 1.3.3

The monthly pattern of
rainfall, cropping, animal
work, animal feeding and
calving in the village of
Martopuro in the district of
Pasuruan, East Java.

Agroclimate: Dry (> five
consecutive dry months)
Altitude: Medium (100-500
metres above sea level)
Land use: Wetland
cropping (irrigated rice)



Table 1.3.4 Average days and types of work during the
main work season (November to May) in two categories
of farm sizes (1: <1 ha; 2: >1 ha)

Martopuro Sudimulyo
village village
Farm size Farm size
1 2 1 2
Wetland ploughing (days)
On own land 4 22 4 3
Rented out 50 6 6 0
Percentage of all
types of work 82 72 23 23
Levelling (days)
On own land 8 5 2
Rented out 11 3 3 0
Percentage of all
types of work 18 28 19 15
Dryland ploughing (days)
On own land <1 0 11 6
Rented out <1 <1 2 0
Percentage of all
types of work <1 <1 30 46
Pulling carts (days)
On own land 0 0 10 2
Rented out 0 0 2 0
Percentage of all
types of work 0 0 28 15
Total (days) 66 39 43 13
On own land 5 (8%) 30 (77%) 30 (70%) 13 (100%)
Rented out 61 (92%) 9 (23%) 13 (30%) 0

Notes: Martopuro village - dominated by irrigated ricefield, longer wet
season with lower cattle availability

Sudimulyo village - dominated by dryland crops, shorter wet season
with higher cattle density
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Table 1.3.5 Rate of land preparation by a pair of
paranakan Ongole cows working on different land type
and season in East Java

Land type
Dryland
Season Irrigated Rainfed Dryland
ricefield ricefield crops

hours/ha/pair of cattle

Wet season 28.5 14.5 9.5
Dry season 28.5 8.0 -

Table 1.3.6 Total work and idle times during land
preparation by a pair of peranakan Ongole cows in East
Java

Ploughing Levelling

(hours/day) (hours/day)

Activity Ricefield Dryland Ricefield
Total work + Means 55 By 5.0
idle time Range  5.0-6.0 2.0-3.0 4.0-5.5
Idle time* Means 1.0 0.5 )
Range 0.8-1.2 0.3-0.7 0.8-1.8

Effective work time Means 4.5 2.0 37

Range  4.0-5.0 1.8-2.2 3.5-3.9

* Including cattle husbandry




Table 1.3.7 Number of days in which a pair of
peranakan Ongole cows can prepare one hectare of land

Days
Irrigated Rainfed  Dryland
Season ricefield ricefield crops
Wet season 6-7 7-8 5-6
Dry season 6-7 4-5 -

Table 1.3.8 Optimal land size which a pair of peranakan
Ongole cows can prepare in a given available time

Not irrigated (ha)

Irrigated Rainfed Dryland
(ha) rice crops
Available
time Wet Dry Wet Dry Wet
(days) season  season season season  season
5 0.8 1.2 0.7 1.2 1.0
8 1.2 1.9 1.0 1.9 1.5
11 1.7 2.6 1.5 2.6 2:1
14 2.2 3.3 1.8 33 2.7
17 2.6 4.0 2.2 4.0 33
20 3.1 4.8 2.6 4.8 3.9
23 3.5 SN 3.0 5.5 4.5

1.3.6 Feeding practice

In East Java, fodder for draught animals is mainly cut-and-
carried from cultivated land in the form of native grasses,
weeds, tree leaves and crop residues. Rice bran and other
concentrates are not normally fed to draught cattle. Cattle
are nearly all hand-fed throughout the year, and are
seldom grazed (Photograph 1.3.2).

The time taken by rearers to gather grasses from road-
sides and field bunds varies, due to differences in seasons
and agroecosystems. Rearers in villages with a ricefield
system as a base, take a shorter time to gather field grasses
than those in villages with dryland crops (Table 1.3.9).
The differences in agroecosystems can also cause differ-
ences in the composition of the feeds fed to the animals
(Figures 1.3.2 and 1.3.3). Differences in quality can be
quite significant especially between the middle of the dry
and early wet seasons.

Table 1.3.9 Time spent by rearers in gathering feed for
their cattle (2-3 livestock units)

Hours/day
Village Wet season Dry season
Martopuro (ricefield) 2.1 3.1
Sudimulyo (dryland crops) 2:7 3.6

Photograph 1.3.2
Peranakan Ongole
cows and a calf being
hand-fed in their
open-sided housing in
the village of
Sudimulyo, Pasuruan,
East Java.




Shortage of fodder in regions with ricefield agro-
ecosystems is less severe than in regions with dryland
crops (Photograph 1.3.3).

Photograph 1.3.3

Tethered peranakan Ongole cows given access to a stack of rice straw
during the dry season, in Sudimulyo village (dryland cropping) in the
Pasuruan District, East Java.

1.3.7 Breeding

In East Java, few of the draught animal areas are
supported by an artificial insemination (Al) program, thus
breeding of cows occurs ‘naturally’. However, as there is
little or no free grazing allowed, mating is commonly
arranged when cows are in oestrus.

The mature bulls available may be sufficient to serve
cows, because the ratio of bulls to cows is about one to
eight. However, lack of bulls of good quality may create a
problem for improving draught cattle production. In spite
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of this, the average calving percentage of draught cattle
available in non-Al program areas in East Java is 50%,
while that of buffalo is 55%. In the AI program areas it
might reach 80%. Poor mating management and lack of
feed are thought to be major causes of low calving per-
centages.

As can be seen in Figures 1.3.2 and 1.3.3 there is no
particular calving season in East Java. Calving can occur at
any time during the year, whether there is a shortage or

abundance of feed and whether it is the working or non-

working season. Farmers never plan the mating and
calving times of their animals. In the irrigated ricefield
areas, calves are usually weaned at about five months of
age, and at about three months in the dryland cropping
areas. Almost all male calves are sold after weaning in
either area.

1.3.8 Housing

In East Java, there are two types of accommodation for
draught cattle, namely the open-sided and closed-sided
housing which generally depend on the altitude of the
farm. A building for open confinement is essentially a roof
carried on poles or pillars (Photograph 1.3.4), mainly used
by farmers in the lowland areas, except on Madura Island.
In addition, almost all such housing for draught animals is
separated from farmers’ dwellings and from each other by
distances ranging from 5 to 20 metres. There is no exact
location for animal housing in relation to the farmers’
homes.

A building for closed confinement has essentially a wall,
surrounding all or only a part of the building (Photograph
1.3.5). The closed housing type is generally used by
farmers in the colder medium to high altitude areas. In
addition, almost all animal housing in these areas backs on
to the farmers’ accommodation.




Photograph 1.3.4
An open-sided housing for cattle in the village of Sudimulyo,
Pasuruan, East Java.

The materials commonly used for constructing animal
houses are shown in Table 1.3.10.

Table 1.3.10 The construction materials of draught
animal housing in East Java

Part of the building Materials

Roof Roof tile, hay, straw or reed
Poles/pillars Bamboo and/or wood

Wall Bamboo

Floor Earth, wood

On average, a housing unit is designed to accom-
modate animals in a floor space of 1.5 metres by 2.0
metres per animal. The shed is not divided into functional
spaces, such as for calving, weaning, growing and so forth.
Few houses in East Java have individual feed containers
(see Photograph 1.3.2).

Photograph 1.3.5
A closed-sided housing for cattle, attached to the farmer’s house, in
the village of Martopuro, Pasuruan, East Java.

1.3.9 Training

Young heifers are usually trained for the first time at the
age of 12 to 18 months or when they reach the appro-
priate body size for work. They are trained by their rearer
during the dry season. There may be other ways of
training heifers to become draught animals in East Java but
the method described below is the only one recorded in
our village studies. The program is divided into three
steps:

Yoking and walking

The first step is to control the speed and the direction of
walking of the heifer being trained. This is achieved by
pairing the untrained heifer with an older trained cow
using a yoke. The pair is driven on a road or open field
while spoken commands are given. This routine takes two
to three days and one to three hours per day.



Harnessing and walking

The second step is the introduction of an appropriate
implement such as a plough which the pair of animals are
made to pull in a field or on a road. The plough does not
enter the ground but is dragged over the surface.
Sometimes the animals are made to pull a specially
constructed implement called the keleles (Photograph
1.3.6) instead of pulling a plough. This routine is
conducted for one to three hours per day for three to
seven days.

Pulling implements

In the final step of training, the young heifer is encouraged
to plough. Its work duration is increased gradually from
one hour to three or four hours per day for six to seven
days after which the heifer is considered trained.

Photograph 1.3.6
A keleles which is sometimes used (instead of a plough) by farmers in
East Java in training their heifers.

DRAUGHT ANIMAL SYSTEM IN INDONESIA

1.3.10 Health

In general, farmers in the non-irrigated areas take inade-
quate care of animals and their housing, so ticks (Boophilus
microplus) and cattle flies, are common. According to
farmers’ recall and results of direct observations in village
studies, the diseases which are most frequently observed in
draught cattle are diarrhoea, bloat, injuries of the hump
and foot rot. Parasitic eggs found in the faeces of draught
cattle in the region have included those shown in Table
1.3.11.

Table 1.3.11 Helminth genera according to faecal egg
examinations

Nematoda Trematoda
Trichostrongvlus Fasciola
Strongyloides Paramphistomum
Cooperia

Neoascaris

Haemonchus

A range of other diseases is known to occur in East
Java from veterinary investigations. They include scabies,
trypanosomiasis (surra), pasteurellosis (haemorrhagic sep-
ticaemia), malignant catarrhal fever and ephemeral fever.
Jembrana disease may also be present especially among
Bali cattle. Medicinal treatments other than traditional
methods are rarely carried out by farmers who claim that
their calves rarely die before weaning at the age of three to
six months.
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1.3.11 Development needs

Improved productivity might be achieved in a number of
ways. Synchronisation of calving to coincide with optimal
feed availability would reduce stress on cows and improve
calf nutrition as well as cow fertility. There is a need for
improved selection of bulls to increase calving rates. In the
field of nutrition both feed conservation and supplemen-
tation deserve further research and are particularly
important in dryland cropping areas where low body
condition scores of draught cows (Photograph 1.3.3) result
in low productivity. There is scope for the improvement of
implements.

Suggested reading

Yusran M A and (the late) Yudi P A (1991) Draught
animal work practices in two agro-ecosystems and two
land ownership classes (of farmers) in East Java.
Draught Animal Bulletin No. 1, 1-8.

Yusran M A, Komarudin-Ma’sum and Yudi P (1989)
Profiles of draught animal rearing in two villages in
East Java. DAP Project Bulletin No. 9, 2-17.



1.4 WEST JAVA

Santoso, Sumanto and Rini Dharsana

1.4.1 Location and agroclimate

The province of West Java is located between 105° to 109°
east longitude and 5°50’ to 7°50’ south latitude (Figure
1.1.1).

Only about 16% of the province can be classified as
dry while the remainder can be divided equally into inter-
mediate and wet categories. Overall the rainfall is higher in
West Java than in either Central or East Java. Of the 20
Kabupaten in the province, only 3 (15%) are predomi-
nantly dry but 17 (85%) are in the intermediate and wet
areas.

The wet season normally extends from November to
April while the drier months are from May to October.

1.4.2 Land use and crop production

The total land area of West Java is approximately 46 300
km?2 or 2.4% of the land area of Indonesia. About 73% of
the land area of the province is under agriculture, with as
much as 42% under dryland crops (Table 1.4.1).

Table 1.4.1 Land usage of the agricultural area of West
Java

Land use Area (km?2)
Irrigated ricefield/Rainfed ricefield 11945
Dryland crops 14331
Others 8177

West Java produces approximately 23%, 4%, 13% and
23% of the national production of rice, maize, cassava and
sweet potato respectively. While some tractors are used in
the province, particularly in irrigated rice areas of the
north, animal power is still of greatest importance in rice
cultivation.
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1.4.3 Draught animals

Among the draught animals in West Java there are 154 600
cattle and 494 500 swamp buffalo. Their density, however,
is quite variable, ranging from 5 LU to 10-25 LLU/km?2 for
cattle and 2-5 LU to 20 LU/km? for buffalo. The breed of
cattle in West Java is mostly of ‘local type’ which probably
originated from Bos indicus crosses of Ongoles.

As in most other parts of Indonesia, farmers prefer to
keep female animals for draught work since they can also
produce calves. Thus in villages in West Java cattle and
buffalo populations may be made up of 70 to 80% of
females. This proportion is even higher (above 90%) when
only the adult population is considered. Our studies in
selected village sites in West Java (Figure 1.4.1) indicate
that approximately 64% of the cattle and buffalo popu-
lation are used for work (Photograph 1.4.1). Of these
about 91% are females.

Photograph 1.4.1
A pair of swamp buffalo ploughing land for rice in West Java.
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Figure 1.4.1

Map of West Java
showing location of the
ACIAR Draught Animal
Project village study
sifes.

1.4.4 Draught animal enterprise

Draught animal enterprises are small, ranging from one to
three animals per farmer due to the limited size of holding.
For example, in the villages of Tanjungwangi and
Padamulya in the Subang district of West Java (Figure
1.4.1) the average land area operated per farmer is only
0.31 hectare. Most rearers own their cattle and buffalo
while smaller numbers of total rearers either share-in all
stock or both own and share-in stock. Examples of these
are illustrated by data from two villages in the Subang
district (Table 1.4.2). Sharing appears to be more
common among cattle rearers than owners of buffalo.
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Table 1.4.2 Percentage of rearers of cattle and buffalo in
various livestock ownership categories in Subang, West
Java

Village
Ownership categories Tanjungwangi Padamulya
Own all stock 77 98
Share-in all stock 17 2
Own + share-in stock 5 0

Cattle and buffalo start their working life at about two
years of age but the exact age depends on the month in
which they were born. For example, animals born in the
dry season from June to September are usually trained at
approximately two years of age for work in the main
ploughing season in October and November. Animals
born in the wet season usually start their working life in
April and May in the third year. They also may be used
with older animals for work two wet seasons later before
they are two years old. Farmers tend to retain their
draught animals until they are relatively old, that is, eight
years or greater. The socioeconomic circumstances of the
farmer and his family usually cause the sale of animals at
an earlier age.

1.4.5 Work activities
Work type

Draught cattle and buffalo in West Java are used for land
cultivation but seldom for other purposes, such as pulling
carriages. Most cultivation involves wet ricefield prepa-
ration while dryland cultivation is uncommon. The imple-
ments involved in ploughing, levelling and raking are
called the bajak, garu and bugis respectively (Section 4).
The type and pattern of tillage work vary between
farmers, seasons and field locations and also depend on
water availability, soil conditions, work costs, the time



available and local customs. Some variations of land
preparation pattern in Subang for example, are illustrated
in Table 1.4.3 for two main planting periods in the vear.
Duc to the less effective irrigation system at Padamulya
village, the percentage of rearers working is less than at
Tanjungwangi, particularly during the dry season planting.

Work season

The work season for draught cattle and buffalo on farms is
in accordance with crop planting seasons (Figures 1.4.2
and 1.4.3). Rice is the main food crop, particularly on the
lowlands of West Java. Other commodities such as corn,
peanut, green pea, soyabean, sweet potato and cassava are
commonly grown as intercrops.

The cropping systems adopted by farmers depend on
the availability of irrigation water. Farmers will grow rice
two to three times a year in areas with sufficient controlled
irrigation. Where there is no irrigation and low water avail-
ability, an annual rice crop may be followed by a
secondary crop or a fallow period.

Agricultural systems vary with altitude. Most of the
upland areas are used for more temperate produce (e.g.
vegetables, horticulture) and sometimes estate crops.
Farms at medium altitude are generally involved in mixed
croppings with rice grown once or twice a year followed
by secondary crops (palawija). The lowlands are domin-
ated by rice particularly in areas with controlled irrigation
or other water sources. The different cropping patterns in
West Java and their relationship with the rainfall are shown
in Figures 1.4.2 and 1.4.3.

As is customary in Indonesia, the main work occurs in
the early wet season from November to December. A
second work period may occur towards the end of the wet
season in March and April when another crop of rice or a
secondary crop is planted (Figures 1.4.2 and 1.4.3).
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Table 1.4.3 Variations in work activities of draught
animals during land cultivation in villages in Subang
district, West Java

First Second Third
planting * planting **  planting ***
(Nov-Dec) (April-May)  (July-Aug)

Percent of all rearers working

i 4t O - 1 Tt

Pattern of land
preparation

Ploughing 2x,

levelling 2x 42* 8  33* 3 - -
Ploughing 2x,

levelling 1x 20* 18 22% 8 3 -
Ploughing 1x,

levelling 2x - 3 - 3 = =
Ploughing 1x,

levelling 1x 38* 60 42 35 13 -
Ploughing 2x - - - - 5 -
Levelling 2x - - - 5 = -
Ploughing 1x - - 3 - 23 =
Levelling 1x - - - 5 - -

Total 100 89 100 59 46 —

*  Early wet season (see Figures 1.4.2 and 1.4.3)
** Towards end of wet season (see Figures 1.4.2 and 1.4.3)
*** Dry season (see Figures 1.4.2 and 1.4.3)
+: Tanjungwangi village
11: Padamulya village

Work period

The average period worked by animals per year is short,
being less than 40 days, though riceland may be cropped
throughout the year in some locations (Tanjungwangi). The
average number of days worked in the drier village of
Tanjungwangi, for example, in the first ploughing period
during October and November, is only 26 days and for the

23



24

second, is 21 days. Respective periods for the drier village of
Padamulya with irrigation are 19 and 8 days. The shorter
period for cultivation recorded for the drier season reflects
the smaller area of rice cultivated as well as the fact that
some farmers use zero tillage (mencacah or balik jerams).

Naturally, the smaller the size of land owned by a
farmer, the shorter the period of work per season. The
period of work is increased if the farmer is also involved in
renting out his draught animal(s) and/or is involved in
‘mutual-aid’ work (gotong royong) when farmers help each
other in the preparation of their lands. In villages surveyed
in West Java, cattle and buffalo may work on average from
3.7 hours to 4.9 hours per day.

Work rate

Most animals are worked in pairs (pasang). A few are
worked singly, when there is no second animal available or
if the soil is not too hard or heavy for a single animal to
plough. Working single animals (pegon) depends to a large
extent on their body size, the bigger they are the more
likely it is that they will be able to plough heavy or rocky
soil. In areas where soils are softer, single animals are
commonly used.

The work rate of draught animals can be measured by
the area of land they cultivate per unit of time and is
affected by:

+ the species or size of the animals,

+ the number of animals used, that is, as singles or pairs,
+ land and soil type,

» soil moisture content,

+ type of crop, and

+ type and pattern of tillage operation.

The various work rates discussed below refer to
animals working in a pair with at least one operator who is
usually a rearer. Standard bajak, garu and bugis (Section4)

are used. Differences in work rate between species (viz.
cattle and buffalo) are unclear at this stage. Buffalo rearers
in the Subang district at least, consider that buffalo work
faster than cattle. Many cattle rearers, however, disagree
with this and suggest that their animals move faster. It is
said that the rate of work is slower when farmers are
preparing their own land than when their animals are
being rented out. Farmers say that animals on hire must
appear to be ‘working hard’.

From farmer recall data on time taken to prepare each
of their blocks of land, it appears that cattle and buffalo
work rates may vary from 28 to 40 days per hectare
(Table 1.4.4).

Table 1.4.4 Rate of land preparation by pairs of cattle
and buffalo working in villages in Subang, West Java

Villages

Tanjungwangi Padamulya

(days/ha/pair of animals

Cattle 28.4 40
Buffalo 30.6 40

When animals are rented out work rates may be
reduced to 15 to 30 days per hectare. According to non-
rearers, the preparation of one hectare of wetland for rice
requires from 14 to 22 days of animal work plus 54 to 77
days of human labour.

The great variations in pattern of land preparation
which occur between farms and seasons within a village
and between villages are demonstrated by the data in
Table 1.4.3. These result in differing rates of work by
animals. Ploughing usually represents harder work and is
more time-consuming than levelling. Levelling itself may



Figure 1.4.2

The monthly pattern of
rainfall, cropping, animal
work, animal feeding and
calving in the village of
Tanjungwangi in the district
of Subang, West Java.

Agroclimate: Dry (> five
consecutive dry months)
Altitude: Medium (100-500
metres above sea level)
Land use: Wetland cropping
(irrigated ricefield)
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Figure 1.4.3

The monthly pattern of
rainfall, cropping, animal
work, animal feeding and
calving in the village of
Padamulya in the district
of Subang, West Java.

Agroclimate: Dry (> five
consecutive dry months)
Altitude: Lowland (<100
metres above sea level)

Land use: Dryland

cropping
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vary from a heavy task, for example, the movement of
large volumes of soil from the lower to upper side of a
terrace using a wide garu, to a light cultivation using a
bugis.

The daily activities of draught animals during the work
season are shown in Table 1.4.5.

On average, the effective work time of cattle and buffalo
in wetland preparation is three hours per day. From Tables
1.4.4 and 1.4.5, the number of days in which a pair of
draught cows can prepare one hectare of land can be
estimated (Table 1.4.6). The time available for land prepa-
ration in each planting season depends on the cropping
pattern and season. This varies from 15 to 44 days. This
range of time has been used to calculate the size of land
which a pair of draught cows can prepare (see Table 1.4.7).

1.4.6 Feeding practices

Feeding practices are determined by the supply and the
availability of labour, whether they are hired or family
members for harvesting grasses and other nutrients. In
areas where rainfed land is plentiful, grazing is commonly
seen. Where grazing is not possible, feeding is achieved
through the ‘cut-and-carry’ system. During the dry season
grazing is often practised, particularly in the areas with
poor water sources. Various combinations of grazing and
cut-and-carry are also observed in many areas in West
Java where fodder is gathered from roadsides, canals and
other communal lands. Draught animals may be taken to
these areas to graze if herding is practised. During the
planting season, when land is not available to grazing
animals, the cut-and-carry system is used by farmers. In
prolonged dry seasons, farmers are sometimes forced to
travel long distances, e.g. 20 km, to collect fodder for their
animals. Much more time is spent on herding than would
be spent on cut-and-carry especially towards the end of
the dry seasons (Table 1.4.8).

Generally, there is no storage of fodder for draught
animals. Green rice straw is often fed immediately after
harvest but dry straws are not fed to animals and consid-
erable quantities are burned each year. Maize stover and
bean hay, however, are commonly fed to draught animals.
Other agricultural by-products such as cassava leaves,
sweet potatoes and peanut hay are also used.

It is evident from Table 1.4.8 that a significant amount
of time is spent by rearers in the feeding of their draught
animals.

The composition of the feedstuffs for cattle and buffalo
is influenced by location and seasons (Figures 1.4.2 and
1.4.3). Rice straw is a less preferred feed, but it can
comprise up to 60% of the diet during the dry season.
Feed other than roughage is rarely given to large
ruminants except in some areas where rice bran and/or salt
are fed. Some of the main plant species found in land
types that form the main source of fodder are listed in
Table 1.4.9. When animals are fed by hand, farmers
generally try to feed ad hbitum by providing adequate
forage overnight. However, intake varies according to the
quality of available feed and, in some cases, competition
between young and older animals for feed in the pen.

Feed supply in villages in the low altitude zones of
West Java appears to be similar. The green fodder
generally has a crude protein content of approximately 9%
in the dry season and 11% during the wet season. A high
proportion of legumes has been noted in dry season
grazing. Overall, farmers in the region consider that
shortage of fodder for their animals, particularly towards
the end of the dry season around October, is one of their
major problems.
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Table 1.4.5 Mean total work and idle times during land Table 1.4.8 Labour use in the cut-and-carry and grazing
preparation by cattle and buffalo in West Java systems of feeding cattle and buffalo during the wet and
; dry seasons in the villages of Tanjungwangi and
Ragehie e Padamulya in Subang, West Java
Ploughing Levelling
Activity (hours/day) (hours/day) Hours/day
Total work + idle time 3.6-5.0 (4.8) 3.9-5.1 (4.1) Wet season Dry season
Idle time 0.7-1.4 (1.3) 0.8-1.9 (1.0) Feeding systems Cattle Buffalo Cattle Buffalo
Effective work time 3.5 3.1
Tanjungwangi
Means are in parenthesis Cut-and-carry 22 2.5 2.6 3.0
Herding 5.6 5.0 6.6 6.4
Table 1.4.6 Number of days in which a pair of draught Padamulya
cows can prepare one hectare of land Cut-and-carry 4.6 3.2 4.4 2.7
Herding 8.3 5.0 9.1 8.3
Days
Season Wetland rice Dryland crops
Wet season 35 -
Dry season - -

Table 1.4.7 Land size which a pair of draught cows can
prepare in a given available time*

Not irrigated (ha)

Irrigated Rainfed Dryland
(ha) rice crops
Available
time Wet Dry Wet Dry Wet

(days) season  season season season  season
20 0.18 - - - -
24 - 0.10 - - -
(25) 0.13 - — = .

* — Data not available
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Table 1.4.9 Examples of forages fed to draught cattle

and buffalo in West Java

Land type/forage source Main species Quality
Roadsides and canal banks  Polyrrias amaura Fair
(handfed and/or grazed) Ischaemum timorense Poor
Brachiaria sp Fair
Chrysopogon acicularis Poor
Cynodon dactylon Good
Calopogonium sSp Good
Imperata cylindrica Poor
Fallow ricefields Dry rice straw Fair
(grazed) Polytrias amaura Fair
Digitaria and Paspalum sp Fair
Ricefield banks Polytrias amaura Fair
(handfed and/or grazed) Ischaemum timorense Fair
Dugitaria sp Good
Desmodium spp Good
Under forest trees and Imperata cylindrica Fair
forest edges Axonopus compressus Fair
(handfed) Paspalum conjugatum Fair
Polytrias amaura Fair
Setaria and Panicum sp Fair
Centrosema Sp Good
Weeds of mixed gardens Eleusine indica Good
(handfed) Brachiaria sp Fair
Amaranthus and Bidens sp Fair
Crop residues Green rice straw Poor
Green maize leaves Good
Whole maize stover Fair
Sweet potato leaves Fair

Bean or ground nut hay

1.4.7 Breeding

There is no tradition of controlled cattle and buffalo
breeding in West Java. Bulls, when available, run with the
herd which mixes freely in the common grazing ground.
Mating occurs mostly after the harvest period when all
animals are let loose on pasture. Our studies revealed that
one of the most important factors causing low productivity
is the lack of breeding bulls. A similar observation was
made in East Java. Most male cattle and buffalo are under
two years old but in fact there are several small villages in
Subang which have no bulls. Unfortunately many good
healthy bull calves, which grow quickly, are sold for meat
at a very young age while those that grow more slowly are
retained and later used at random for mating.

In-breeding is common and could be another contri-
buting factor to the small size and low productivity of
draught animals in the area. In villages where there is no
common grazing ground, the animals are housed through-
out the year. If farmers notice their cows to be in oestrus
they either take the cows to the bull or vice versa. The
owner of the bull sometimes charges a minimal amount for
this service so that he could buy medicine or poultry eggs
for the bull. If a cow does not conceive after several
services, the farmer usually sells the cow and buys another
one. However, the percentage of males sold from villages
is always higher than that of females.

Some farmers keep bulls for draught power and these
are used as much as possible. When the animals complete
work for the owner, they are rented out to other farmers
for ploughing. Bulls are worked hard during the day and
kept in isolation in their own shed at night. This practice
minimises the opportunity for bulls to come into contact
with cows. To date bulls are never examined for fertility
but greater attention must be given to male capacity in
future if calving rates are to be improved.



Under village conditions sexual maturity of heifers is
attained at the age of 2.5 to 3 years and age at first calving
is 3.5 to 4 years. Calving intervals are more than 450 days
(18 months for cattle and around 24 months for buffalo).
Calving percentages are 65% (cattle) and 50% (buffalo)
and calves are weaned naturally at the age of five to seven
months. Animals start working at the age of 1.5 to 2.3
years.

1.4.8 Housing

Apart from individual experiments, housing has until
recently been confined to traditional designs. Houses are
constructed from locally available materials; the pillars and
crossbeams consisting of sapling or bamboo cut from the
jungle and nailed together. The roof is made from palm
fronds or clay tiles. Ventilation is usually good with no
solid walls around the unit. A cattle shed is supposed to
protect animals from extreme weather, wild animals and
thieves. It should be kept clean otherwise it may
predispose to disease.

There are two kinds of housing in West Java:

Individual farmer units A cattle shed is built under,
attached to or near the farmer’s house, usually to accom-
modate one or two animals. The floor area of the shed
may vary from 4 to 50 m2 (average 17 m2). This type of
housing provides security for the animals from thieves and
also allows the farmer to keep a close watch on his animals
for any abnormalities or oestrus. Because animals of
different farmers are isolated from one another this system
of animal housing assists in infectious disease control.
However, the system may be a disadvantage to produc-
tivity because heat detection may be less efficient since
signs of oestrus are sometimes less obvious when animals
are kept individually. The average density of animal sheds
are around 7.5 m2 per animal. The distance of animal
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sheds to the farmer’s homestead varies from 0-8 m
(average 5.2 m).

Communal farmer units In this system, several farmers
build their animal sheds in an area usually near a river to
accommodate up to 100 animals. The housing area is not
necessarily located near homesteads so security for the
animals is provided by either hired guards or the farmers
and their family on a roster basis. If mature bulls are
present in this system, mating of receptive cows can be
more easily achieved.

Most of the traditional animal houses do not have a
drainage system. Farmers collect the manure from the
shed into a heap outside the building. The animal houses
are usually far from clean and hygienic. Animals are
individually tied in wooden or bamboo stalls with a feed
trough made of timber or bamboo and water is provided
individually to the animals in buckets. Some of the housing
characteristics in West Java are compared with those in
South Sumatera in Table 1.4.10.
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Table 1.4.10 Animal housing

South Sumatera

West Betung Karang
Data Java IIB Agung Ulu
Size of pen (m3) 4-50 10-24 8-45
Density (m3/head) 7.5 8.0 7.6
Distances from
family house (m) 0-8 3-12 0-15
Construction
Roof Tiles of Alang alang Plaiting
palm leaves grass or rumbia
(plaiting), plaiting, leaves or
rumbia palm leaves, lalang alang
leaves rumbia leaves
Floor Ground Ground Ground
Wall No wall No wall No wall
(wooden bar)  (wooden bar) (wooden bar)
or bamboo or in the
plaited wall kitchen
(indoor)
1.4.9 Training

Untrained animals are first trained at one and half to two
years of age. They are trained by their rearers on site in
the morning from 0600 to 0900 hours. The main training
activity is divided into three steps:

Putting on and accepting the yoke and

training for walking

The aim is to train the animals to accept the yoke and to
walk smoothly. Animals are prepared by putting a rope
around their horn or their nose so that trainers can
encourage them to be calm.

The second activity is to train them in the direction of
walking and to control the speed. Animals are also taught
to stop walking, move in a straight line, and to turn in the

paddy. Generally this activity is achieved by using a
trained animal along side the trainee. Their acceptance of
the yoke takes two to three hours. As soon as the animals
accept the yoke, the next activity is to start walking. This
is commonly managed by two trainers in which the first
(in front), holds the nose rope while the second (at the
back) keeps close to the flanks of the animals so that both
trainers can control the direction and speed animals walk.
The pair is driven on a road or open field with special
commands. This routine takes two to three hours per day
for three to five days.

Adaption to implement

The final step is the introduction of an appropriate imple-
ment such as a plough which the pair of animals pull in a
field. Sometimes the plough is not directly entered into the
ground but is pulled over the surface. For ploughing, the
pair of animals need to be taught again in terms of straight
line, left and right turn, stop and turning. This routine is
achieved in two to three hours per day for five to ten days.
The animals ought to be used for regular work as soon as
they are trained. During a long period of inaction after
training, they will tend to lose the habit of daily contact
with the implement.

1.4.10 Health

There are no accurate data on the prevalent diseases in
West Java. Information on the occurrence of diseases in
villages is usually derived from the answers of farmers in
questionnaires and from the Direktovar Jendral Peternakan
(Directovate General of Livestock Services). Among the
abnormalities mentioned by farmers are: diarrhoea, harness
sores, poor appetite, eye disorders, weakness/thinness, skin
diseases, poisoning, bloat, hoof problems, abortion and nasal
discharge. In Subang, the occurrence of ascariasis in buffalo
calves, lice infestation, wounds, burns, trypanosomiasis,
malignant catarrhal fever, red urine and eye disorders have



been reported by the Balai Penelitian Veteriner (Research
Institute for Animal Health) at Bogor. For the last two
conditions no causes have yet been determined though
babesiosis and Moraxella infection (‘pink eye’) are possible
candidates. In the same location a survey by the ACIAR
Draught Animal Project on endoparasitic diseases in buffalo
and cattle was conducted in January (wet season) and June
(dry season) of 1987. Results showed a high incidence of
fascioliasis in January and June in about 70% in buffalo and
40-60% in cattle. The incidence of ascariasis in buffalo
calves in January and June was 7% and 4% respectively.

Our data indicate that some diseases in West Java can
be controlled by prophylactic management and treatment.

When farmers see their animals sick, but not acute,
they call for the district veterinary assistant (mantri hewan)
for service. If the disease, however, is acute and the
District veterinary office is relatively inaccessible, farmers
try to use traditional medicines such as herbs, spices, tree
legumes, roots or even cow faeces as remedies. The
practice of these traditional treatments has been passed
from generation to generation and from one farmer to
another who candidly state that they sometimes work well
but sometimes do not. If a farmer thinks an animal cannot
be cured, he will slaughter it and sell the meat. Emergency
slaughtering should not be necessary if there are adequate
local veterinary services in terms of qualified personnel,
diagnostic facilities and reporting systems.

1.4.11 Conclusions and recommendations

+ Cattle and buffalo are critical to farmers as the animals
are used for draught power, as a capital asset and for
manure production.

* A common problem in DA rearing in densely populated
areas of West Java is feed shortage during the dry period.
More intensive use of appropriate feed and food conser-
vation technologies is needed to overcome the problem.
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« Variations in pattern and intensity of DAP use are
associated with different agro-ecosystems. Types of
implements used and methods of land preparation
should be designed according to local land conditions
to improve the work productivity.

» Greater attention should be paid to breeding methods
including the supply, status and management of bulls
to increase calving rates and thus the income of
farmers.

+  More accurate information on the incidence and distri-
bution of local disease including those affecting bulls
and calves is urgently required. Methods of prevention
and control are available for many problems.
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Figure 1.5.1

Map of South
Sumatera showing
the locations of the
transmigration areas
studied by the
ACIAR Draught

Animal Project.

1.5 SOUTH SUMATERA : TRANSMIGRATION AREAS

Santoso, Sumanto and R Dharsana

This Section deals specifically with two transmigration
areas; namely Betung II-B and Karang Agung Ulu, which
are located in the north east of the province of South
Sumatera (Figure 1.5.1).

1.5.1 Location and agroclimate;

The province of South Sumatera is located between
102°20° to 108°30’ east longitude and 1°30” to 5° south
latitude (Figure 1.1.1). None of the province belongs to
the dry agroclimatic category while 24% and 76% are
intermediate and wet respectively.

The geographic position and the topography of the
huge island result in great variation in rainfall distribution
in the province. The Bukit Barisan mountain chain, which

—— Road
.—. Province border
@® Town

@ Study sites

stretches in a northwesterly to southeasterly direction along
the western side of the island, blocks the humid air from
the Indian Ocean from reaching the province whilst the
Malaysian Peninsula serves as a barrier to humid air from
the China Sea. As a result, the entire east coast, particu-
larly the northwest portion, receives less rain per year than
the west coast. Rainfall may vary over short distances, e.g.
from 6000 mm per year on the western slope of the Bukit
Barisan to less than 1500 mm in secluded valleys on the
eastern side.

The rainfall in South Sumatera ranges from 1500 mm
to 3200 mm per year, with an average of approximately
1600 mm. The wet season is normally from September to
May while the only dry months are June to August
(Figures 1.5.2 and 1.5.3). The agroclimatic category under
which the transmigration areas of Betung II-B and Karang
Agung Ulu are classified is C2 (Section 1.1) that is, five to
six consecutive wet months and two to three dry months.
They are lowland areas with Betung II-B having an
altitude ranging from 15 to 219 metres above sea level
and Karang Agung Ulu only 3 to 5 metres.

1.5.2 Land use and crop production;

The total land area of South Sumatera is 103 688 km? or
5.4% of the land area of Indonesia. Approximately 48% of
the province is under agriculture; of this only 19% is used
for dryland crops (Table 1.5.1).

Table 1.5.1 Land usage of the agricultural area of South
Sumatera;

Land use Area (km?)
Irrigated ricefield/Rainfed ricefield 4579
Dryland crops 9435
Others 36303




Of national production the province of South Sumatera
produces rice (3%), maize (1%), cassava (2.5%), soyabean
(1%), peanut (2%) and sweet potato (2%) respectively.
Land usage in Betung II-B and Karang Agung Ulu is
summarised in Table 1.5.2.

Table 1.5.2 Land use in transmigration areas Betung II-
B and Karang Agung Ulu

Land use Betung II-B (ha)  Karang Agung Ulu (ha)
Irrigated ricefield 5026*
Rainfed ricefield 49
Dryland crops 3786
Estate or forest land 34 2538
Swamp 19
Residential 542 1436
Public facilities 34
4464 9000

* Both irrigated and rainfed ricefields

1.5.3 Draught animals

The predominant animals used for draught work in South
Sumatera are cattle which number approximately 315 000.
Of these approximately 7% are Bali breed but in transmi-
gration areas imported Bali cattle make up the bulk of the
population due to Government policy which promotes the
distribution of the species. In Betung II-B and Karang
Agung Ulu, for example, Bali cattle make up 75% and
59% of the population respectively. More than 85% are
female and working cattle (Photograph 1.5.1).

1.5.4 Draught animal enterprise

The greatest limiting factor in the development of land in
the transmigration areas is the lack of power for culti-
vation. With available cattle, the ownership in Betung I1-B
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varies from one to seven head per rearer, with an average
of two per unit. According to farmers on this site, Bali
cattle are strong and fast enough to work under local
conditions. They also have good reproductive perfor-
mance. However, local cattle are regarded as more docile,
easier to work and more heat tolerant. Buffalo are not
popular as they are not considered suitable for use in land
preparation for dryland crops. The population density of
cattle is very low (6.7 hectare per head) compared with
most areas in Java. Draught animal numbers at Karang

Agung Ulu is still inadequate at an estimate of approxi-

mately 54 hectare per head. Animal numbers, however, are
increasing steadily.

Farmers generally prefer to keep cows rather than bulls,
since they produce calves. Bulls, according to some rearers,
can be a liability if they become aggressive when used for
work. The preference of farmers for female cattle is shown
by the increase in female to male ratio as the age of animals

‘W 1
Photograph 1.5.1
A Bali cow in Karang Agung Ulu, South Sumatera.
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increases. It should be noted also, in relation to this, that
the Indonesian Government, through its Smallholder Cattle
Development Project, supplies one bull for every 10 cows
distributed by the Project to the farmers. Bali cattle are very
popular among the transmigrants, more than 70% of whom
express preference for them over the local breed.

The rate of change in cattle ownership in the two areas
is quite rapid with animals bought, sold or exchanged. The
most common reason given by farmers for buying animals
is that they would like to increase their capacity to cultivate
land. A much smaller proportion of farmers buy in cattle
as a means of saving or for profit when sold at a later date.
The number of cattle per owner varies from one to four
head, with an average of two. The size of land operated by
rearers is approximately 1.6 ha while non-rearers operate
approximately 1.4 ha.

Table 1.5.3 Percentage of rearers of cattle in various
livestock ownership categories in transmigration areas in
South Sumatera

Transmigration areas

Ownership categories Betung II-B Karang Agung Ulu
Own all stock 46 78
Share-in all stock 9 18
Own + share-in stock 45 4

In Karang Agung Ulu, animals are used for work at a
relatively younger age (1.5 years) than in some areas of
West Java because of the urgent need for animal power.
Survey data show that most rearers (70%) have used their
animals for land preparation but the remaining rearers
have not started to work them. More than 50% of animals
over 1.5 years have not been used. The proportion of
adult working cattle in Betung II-B is much higher.

The reasons given by rearers for lower usage of
draught animals in the cultivation of land in Karang
Agung Ulu include:

+ the heavy condition of the clay soil and the abundance
of residual tree stumps and roots which makes
ploughing so difficult that they have resorted to manual
labour and hoes for land preparation;

+ the lack of a second animal with which their animal
could form a pair of working team; and

+ the fact that a farmer may have just bought the animals.

These factors constrain the rearers’ ability to develop
and maintain a greater area of land.

The high percentage of rearers involved in the mutual
aid system of land preparation in Betung II-B, may
indicate a shortage of capital and/or labour. The average
time of cattle work is approximately four hours per day,
but hours may be increased if rearers want to complete the
work more quickly. A contract system also leads to more
work hours per day.

The number of trained adult cattle owned by farmers
matches the land size operated. Most rearers work areas
ranging from one to 1.5 ha (average 1.09 ha) per family
per season which is about half of the total allocated land
per family. Constraints which limit the area of land culti-
vated may include:

+ a shortage of labour and capital,

+ abundance of predators (wild pigs) and pests, and

+ the heavy soil condition due to clay and residual tree
stumps and roots.

It should be emphasised however that the major
limiting factor to land cultivation is still the overall lack of
draught animals.



1.5.5 Work activities
Work type

Draught animals are worked in pairs almost exclusively for
ploughing using bajak Fombang or Betung (Section 4) and
levelling. Examples of the activities which they engage in
during the work season are shown in Table 1.5.4.

Table 1.5.4 Work activities of draught animals during
land cultivation in Betung II-B and Karang Agung Ulu

First Second Third
Pattern of land planting planting planting
preparation (Nov) (Feb)* (July)

Per cent of all rearers working

T T O ¢ t T
Ploughing 2x,
levelling 2x - - = = = -

Ploughing 2x,
levelling 1x - - - - = =

Ploughing 1x,

levelling 2x = 48 = 32 - -
Ploughing 1x,

levelling 1x - 10 - 10 - -
Ploughing 2x 100 23 100 16 100 -
Levelling 2x - - — = = -
Ploughing 1x - 19 - 6 - -

Levelling 1x - - = L = _

Manual labour
only - - - 36 - -

Total 100 100 100 100 100 0

1 Betung II-B: Predominantly dryland cropping
11 Karang Agung Ulu: Predominantly irrigated rice
*  April/May in Karang Agung Ulu
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An important problem of arable land in tidal areas in
Karang Agung Ulu is the high soil acidity (low pH) and
an acidic soil layer. Farmers are advised to prepare their
land carefully to avoid pulling the acidic layer to the
surface where it would be oxidised, producing substances
which adversely affect plant growth. Better implements
(including types of ploughs and levellers) should be
considered further.

Patterns and types of tillage vary between farmers and
locations. Land preparation for wetland rice is generally
initiated by ploughing followed by levelling after a few
days. In the case of very heavy soil conditions (heavy clay
land or abundant residual tree roots and stumps) the use
of draught animal power may be difficult and manual
labour is needed to operate the land. LLand preparation for
dryland rice or second crops is usually initiated by
ploughing followed by breaking of the soil after a few days
using manual labour. Dibbling is used for planting seeds
for second crops or a dryland rice crop.

Work season

The work seasons and cropping patterns in Betung II-B
and Karang Agung Ulu are shown in Figures 1.5.2 and
1.5.3. Transmigrant farmers appear to have adapted
cropping systems to their new environment. Cropping in
Betung II-B is mainly based on the dryland crops,
especially soyabean which is generally a monoculture
harvested three times a year. Some farmers, however, also
plant second crops such as maize, groundnut and cassava.
Varieties of soyabean adopted by farmers are Wilis, Orba
and Local, with variations of harvest periods (70-85 days).
The harvest seasons are in January, May and October.
This pattern tends to follow a constant cropping calendar
over the year. The planting time is adopted simultaneously
by all farmers, based on cooperative agreements to control
pest attacks.
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Figure 1.5.2

The monthly
pattern of rainfall,
cropping, animal
work, animal
feeding and
calving in the
transmigration
area of Betung II-B
in the province of
South Sumatera.

Agroclimate: Wet
(< two consecutive
dry months)
Altitude: Medium
(100-500 metres
above sea level)
Land use: Dryland
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Figure 1.5.3

The monthly
pattern of rainfall,
cropping, animal
work, animal
feeding and
calving in the
transmigration
area of Karang
Agung Ulu in the
province of South
Sumatera.

Agroclimate: Wet
(< two consecutive
dry months)
Altitude: Lowland
(<100 metres
above sea level)
Land use: Wetland
cropping (irrigated
rice)



In Karang Agung Ulu wetland and dryland rice are the
main crops. Second crops include maize, soyabean,
ground nut and cassava. Fruits (pineapple, rambutan, etc)
and other species are found at some locations.

In general, water for the arable lands in West Java,
particularly for rice crops, is supplied by irrigation from
mountain streams and to a lesser extent by rain. Irrigation
systems at the Karang Agung Ulu site in South Sumatera,
however, are affected by tidal water systems (up and down
stream) and by rainfall. Based on the degree of land eleva-
tions which are affected by flood tide, the land units are
divided mainly into three types: B, C and D. Type B is
only affected by high flood, while type C and D are never
flooded but are characterised by shallow soil water.

A new cultivation system introduced to improve diver-
sification of cropping systems uses sunken and raised beds
in an attempt to overcome water and soil problems. The
rice crop is planted in the sunken furrows and second
crops planted on the raised beds.

Work period

The total work period per year varies from approximately
98 days in Karang Agung Ulu to 56 days in Betung II-B.
In the wet planting season in Karang Agung Ulu, animals
are worked for approximately 57 days while in the dry
season they are worked for 41 days. In Betung II-B the
number of days worked per season ranges from 17 to 21
days and 24 to 124 days per year respectively. On average
draught cows are worked for four hours per day but the
range varies quite widely, from three to seven hours.
Rented animals tend to work longer periods.

DRAUGHT ANIMAL SYSTEMS IN INDONESIA

Work rate

Where possible draught animals are worked in pairs due to
the fact that Bali cows, generally of smaller body size, are
mainly used for draught in transmigration areas. In Betung
II-B, land is prepared at the rate of approximately 10 days
per hectare; 5.6 days per hectare for the first ploughing
and 4.6 days for the second. At Karang Agung Ulu the
average number of days taken to prepare a hectare of land
is 12 days. The effective work time of cattle during land
preparation is shown in Table 1.5.5.

From the data above, and in Table 1.5.5, it can be
estimated that the preparation of a hectare of land in
Betung II-B and Karang Agung Ulu would take 27.5
hours and 45 hours respectively.

Table 1.5.5 Mean total work and idle times during land
preparation by cattle in the transmigration areas of Betung
II-B (BII-B) and Karang Agung Ulu (KAU) in South
Sumatera

Hours/day
Ploughing Levelling
Actvity BII-B KAU  BII-B* KAU
Total work + idle time 4,25 5.75 - 4.2
Idle time 1.50  2.00 - 1.9
Effective work time 2.75 3.75 - 2.3

* Levelling work is not commonly used

If the time available for land preparation during each
season was accurately known, the area which a pair of
draught cows can prepare during that time could be
estimated using the above information.
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1.5.6 Feeding practices

Animals are fed by a combination of hand-feeding and
grazing during the year. The average time for labour spent
on herding is slightly longer than on hand-feeding (Table
1.5.6). The labour spent in the dry season is naturally
greater. The majority of rearers do not appear to have any
problems with fodder supply during the year (Figures
1.5.2 and 1.5.3) but others who encounter shortages in
their immediate surround during the dry season, are
required to cut-and-carry fodder as far as 1 km from their
homestead.

Native grass is the predominant feed in the area but
other feed such as Setaria sp, corn and cassava leaves,
sweet potato leaves, fresh rice straw, peanut leaves, some
weeds, tree leaves and rice bran are sometimes fed. Salt
and local ‘livestock medicine’ are also commonly provided
by rearers. Because pesticides are intensively applied on
crops in the area, particularly soyabean, their straw has not
been used as feed for cattle.

Table 1.5.6 Labour use in the cut-and-carry and herding
systems of feeding cattle during the wet and dry seasons
in the transmigration areas of Betung II-B and Karang
Agung Uly, in South Sumatera

Hours per day

Feeding systems Wet season Dry season
Betung 11-B
Cut-and-carry 2.1 2.0
Herding 2.3 3.4
Karang Agung Ulu
Cut-and-carry 2.3 1.4
Herding 3.4 4.3

Observation during the ploughing season showed that
up to 34 fodder species are fed by rearers. The principal
species fed to cattle in Betung II-B are listed together with
their composition in Table 1.5.7.

1.5.7 Breeding

Mating of cows in Betung II-B occurs whenever appro-
priate during the year. Rearers who have no bulls have
their cows mated by neighbours’ animals. There are
occasions when rearers have to travel some distance from
their homestead with their cows. The calving rate at
Betung II-B is around 56% (Bali cattle) and 46% (local
cattle) and the calving interval is about 21 months (Bali
cattle) and 26 months (local cattle). The calving rate could
be increased by improved management. Bull quality
should also be examined more carefully.

In Karang Agung Ulu the ratio of male to female over
two years of age is 1:15 but this figure gives no indication
of the availability of bulls for breeding purposes. Other
factors such as distribution of animal housing, herding and
hand-feeding practices and proximity of animals to neigh-
bouring herds are also important determinants of opportu-
nities to mate. Preliminary data collected from this site
indicates calving rates of 58% for Bali cattle and 67% for
local cattle and calving intervals of 20 months (Bali cattle)
and 18 months (local cattle). Farmers, in the main, take
their cows to be mated by their neighbours’ bulls.
Although all rearers are keen to have their cows calve as
frequently as possible, they have little understanding of
some important aspects of reproduction of their animals.

1.5.8 Housing

Animal housing in Betung II-B is constructed from locally
available materials. The roofs are built with nipah/palm
fronds or alang alang (Imperata cylindrica) (Photograph
1.5.2). Very few rearers use tiles. The pillars of the houses



Photograph 1.5.2
An open-sided
cattle house with a
roof constructed
with alang alang
in Karang Agung
Ulu, South
Sumatera.
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Table 1.5.7 Chemical composition of eight species of roughages fed to the animals

Crude Crude
Ash protein NDF fat  Energy Ca P

Biological name Common name Local name
Clibadium surinamense Angrung
Boreria alata Kentangan
Eleusine indica Crows foot grass Lulangan
Digitaria setigera Finger grass Merangan

Sour paspalum Paitan
Broadleaf carpet grass R. Tanah
Mile-a-minute Rawatan
Cyperus (nut grass family) Teki

Paspalum conjugatum
Axonopus compressus
Mikania cordata
Cyperus polystachios

23.7 22.2 65.0 2.92 14.6 1.3 0.52
16.5 23.2 33.1 3.48 14.3 1.82 0.23
13.1 16.6 68.8 1.93 1555 0.71 0.32
8.7 16.6 77.4 2.1 18.2 0.24 0.19
15.4 11.9 723 1.20 16.4 0.40 0.09
8.7 14.3 70.3 1.62 17.1 0.26 0.18
14.9 19.4 43.5 4.03 17.0 0.84 0.56
7.4 10.0 79.5 2.55 173 0.31 0.17
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and the cross beams are constructed from wood. Most
housing is closed-sided, using plaited bamboos as material
(Photograph 1.5.3). The floor area of the houses averages
18.8 m? (range: 9-23 m2) which allows for an average
stocking rate of 8.0 m2 per animal. Rearers collect the
manure just outside the houses for use as fertiliser for their
crops. Distance of the sheds from the farmer’s homestead
varies from 3-15 metres.

The animal houses at Karang Agung Ulu are similarly
constructed. The distance of these units from the home-
stead varies from 2 to 20 metres. A few rearers keep
animals inside their kitchens to protect them from mos-
quitoes by smoke generated from firewood or dried feed
residues. They also feed their animals at night.

A comparison of housing in South Sumatera and West
Java is presented in Table 1.4.10.
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Photograph 1.5.3
A closed-sided
cattle house with
bamboo-plaited
walls in Betung Il-
B, South Sumatera.
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1.5.9 Training

Animals are older in Karang Agung Ulu than in West Java
(two to three years old vs one and a half to two years old)
when trained for the first time. Training is conducted by
special trainers or sometimes by the rearers themselves.
Rearers would have to pay a trainer around Rp 50000 for
a complete training program.

Training methods are the same as in West Java because
the transmigrants are usually from that island. There is a
difference in the length of training, as the routine of
putting on and accepting the yoke and training for walking
takes five to ten days while the adaptation to an implement
is conducted over ten to fifteen days.

1.5.10 Health

The most commonly observed symptoms of ill-health of
cattle in Betung II-B involve the digestive system, e.g. poor
appetite, bloat and diarrhoea. Harness sores and skin
disorders are sometimes observed. Nasal discharge,
stiffness and some abortions have been reported by
rearers. Veterinary services are available at each location
and rearers are becoming familiar with the benefits of this
facility for sick animals.

Karang Agung Ulu reports also indicate the common
occurrence of diarrhoea, bloat, loss of appetite, skin disorders
including harness sores, and diseases of the eye. Abortion has
not been noted and retention of the afterbirth post partum
was reported only by one farmer. Due to poor access to this
site, limited veterinary service is available so the detection
and identification of diseases and their control are difficult to
carry out. Rearers usually treat their sick animals by tradi-
tional medicines (famu) with uncertain results. There is
clearly a need to improve animal health services in the area
and much work is required to determine the causes and
epidemiology of the more common problems.
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2.1 FEED RESOURCES
A Thahar and P Mahyuddin

2.1.1 Fodder supply

The diet of the ruminant animal in Indonesia consists
almost exclusively of plants and plant products. These
include:

+ arange of native grasses and creepers and some weeds,

+ leaves of leguminous and non-leguminous shrubs and
trees, and

+ crop residues.

For the purpose of this manual, these plants and plant
products will be collectively referred to as fodder. In
specific cases, fodder will be specified as ground fodder,
shrub or tree fodder and crop residues respectively.

A particular problem with fodder is its high variability,
both in quality and quantity. Feeding can also be very
demanding in labour requirements. Usually high quality
fodder is rare while low quality material is common.
Mineral deficiencies are also widespread, particularly in the
acid soils which are dominant in more than 60% of the
total land area of Indonesia. Deficiencies can also occur in
lime soils, particularly during the dry season.

Availability of fodder is a limiting factor to draught
animal productivity in densely populated islands such as
Java and Bali. It is also a major problem during the dry
season in more arid agroclimatic regions like Timor and
the surrounding islands where there is abundant food
during the wet and early dry seasons. The supply
decreases as the dry season progresses toward the start of
the wet season when animals are required to work.

2.0 FEEDING AND BREEDING OF DRAUGHT ANIMALS

Feed requirements

Farm level

Green fodder is eaten by the ruminant animal in amounts
equivalent to 10%—15% of its live weight. The percentage
of dry matter (DM) may vary from 20% to 25% and the
amount eaten, is expressed on a DM basis, equivalent to
2.5% to 3.0% of the live weight of the animal.

Cattle are considered to be partial browsers while
buffalo are heavy grazers. The amount of feed eaten by a
partial browser is normally less than that eaten by a grazer.
Thus a 100 kg steer may eat 10 kg of green fodder while a
100 kg buffalo steer may eat 15 kg of the same feed.

Regional levels

Estimation of feed requirement in a given area is based on
Livestock Units (I.LU). One LU in Indonesia is taken to be
equivalent to an animal weighing 250 kg in live weight.
The minimum requirement per year of one LU, 1.14 t of
digestible dry matter (DDM), is estimated using the
following equation:

DDM = (365 x 2.5% x 250 x 50%)kg/1000 = 1.14 t

where DDM is digestible fodder dry matter in tonnes
365 is days per year
2.5% is the amount of fodder dry matter eaten expressed as
percentage of live weight of the animal
250 is live weight in kilograms per 1.U
50% is the average digestibility of the fodder dry matter
eaten.

The population of the grazing animals (including
horses) in a given region is converted to LU using a
conversion factor of 0.8 per head for buffalo, 0.7 per head
for cattle or horse and 0.06 per head for sheep or goat.
The estimated LU and corresponding minimal feed
requirement in Nusa Tenggara Timur, Java and South
Sumatera are presented in Table 2.1.1.
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Table 2.1.1 Total Livestock Units (I.LU) and estimated
minimal fodder digestible dry matter (DDM) requirement in
Nusa Tenggara Timur (NTT), East Java, West Java and the
transmigration area of Karang Agung Ulu in South Sumatera

NTT* East Java West Java Karang Agung Ulu
Animals Number LU Number LU Number LU Number LU
Cattle 614721 430304 2891000 2023700 1616900 1131830 120 69
Buffalo 183452 146762 223000 178400 989500 791600 S 4
Horses 182449 127714 81857 57300 319131 223392 0 0
Sheep 86274 5176 2359000 141540 5407960 324478 0 0
Goats 395047 23702 490000 34300 378000 26460 563 54
Total LU 733659 2435240 2497760 127
Fodder DDM
required (t/yr) 836372 2776174 2847446 145
* N'TT comprises Flores, Sumba and West Timor
Feed availability Carrying capacity index

Production

Fodder is obtained from fallow and grazing lands, farm
border strips, roadsides and public lands. The total DM
production in an area is estimated using information in Table
2.1.2 which has been compiled using data from publications
or obtained through personal communication with crop
scientists together with results of field research by the authors
in the ACIAR Draught Animal Project. The contents of Table
2.1.2 will be reviewed as more information becomes available
through research. Dry matter production of feeds used in
West Timor, East and West Java and Karang Agung Ulu are
shown in Figure 2.1.1.

Carrying capacity index is the amount of DDM of feed
produced in a given area divided by the total feed
requirement of the resident I.Us.

The carrying capacity indices are classified into four
categories of adequacy. These are:

Carrying capacity indices Adequacy
1to2 Severely critical
2103 Critical
304 Marginally satisfactory
Greater than 4 Satisfactory

In terms of livestock population, the island of Java may
be broadly classified into two regions. The Western region,
which also includes Central Java and Yogyakarta, is
classified as the less highly populated region while the
Eastern region is considered to be heavily populated.



Table 2.1.2 The productivity of fodder plants

FEEDING AND BREEDING OF DRAUGHT ANIMALS

Food crops

Plant parts

HI* and Ratio of parts

DM** production

Rice
Wet land

Dry land

Corn (Maize)
Arjuna

Madura

Soyabean

Dolichos lab-lab

Other leguminous crops

Sweet potato

Cassava

Sugar cane

Banana trees
Dry lands
(including
homestead gardens)

Local Varieties

HI

Unhulled : Straw + Roots
Unhulled : Straw

New varieties
HI
Unhulled : Straw + Roots
Unhulled : Straw
Old varieties
HI
Unhulled : Straw + Roots
Unhulled : Straw
New Varieties
HI
Unhulled : Straw + Roots
Unhulled : Straw

HI

Grain : Straw + Roots
Grain : Straw

HI

Grain : Straw + Roots
Grain : Straw

HI
Grain : Straw + Roots
Grain : Straw

(The straw consists of stem mainly, hulls and minimal leaves)

HI
Grain : Straw + Roots
Grain : Straw

HI
Grain : Residues (feed)
HI
Tuber : Residues (feed)

HI

Tuber : Residues (include leaves, pells, small tubers)

Raw sugar : cane tops

Any elevation
Trees

Leaves

Stems

Wen, NeE o
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—_ W
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3.5:10.5 vha

4 : 4 tha
1:3 tha
2:2 tha

1-2 : 6 tha

0.25-0.5: 0.75-1.5 t/ha

0.75-1.0 : 2.25-3.0 t/ha

0.5:1.5 tha

0.5-1.0 : 1.0-2.0 t/yr

1.5 : 0.3 t/ha or
7.5 : 1.5 t/ha (fresh)

2:0.7 tha or
10 : 3 t/ha (fresh)
1kg:045¢t

75 trees
0.30 t/yr
0.15 tyr

* Harvest Index

** Dry matter
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Food crops (con’t)

Plant parts

Ratio of parts

DM production

Banana trees cont.

Wet lands (sawah) <100 m above sea level 0
100-500 m above sea level
Trees 25 trees/ha
Leaves 0.10 tyr
Stems 0.05 t/yr
500-1500 m above sea level
Trees 50 trees’ha
Leaves 0.20 tyr
Stems 0.10 t/yr
Trees Plant Parts Ratio of Parts DM Production
T Banana tree leaves : 1:4 See banana trees for estimation
Other tree leaves of production values
1t Leaves 10 t/hal/yr
Grasses DM Production

In wet lands
Banks

Fallow

In dry lands
Banks

Fallow

In plantations
(estate crops)

On road sides, river sides,
premises, cemeteries
and other communal lands

<100 m above sea level
100-500 m above sea level
500-1500 m above sea level

One rice crop/yr
Two rice crops/yr

<100 m above sea level
100-500 m above sea level
500-1500 m above sea level

One cropping/yr

Two croppings/yr

Under young (2 yr old) oil palm
Under mature plants

<100 m above sea level

100-500 m above sea level

500-1500 m above sea level

0.5% total lands at 2 t/ha/yr
1% total lands at 3 t/ha/yr
2.5% total lands at 4 tha/yr

2.5-5.0 thalyr
0.5-1.0 t/halyr

2.5% total lands at 2.5 t/ha/yr
5.0% total lands at 5.0-7.5 tha/yr
10% total lands at 10 t/ha/yr

2.5 thalyr
0.5-1.0 t/ha/yr

12 t/halyr
0.6 tha/yr

0.25% total village lands
(not including forestry,
estate crops, grazing areas)
at 5 thalyr

0.5% total village lands
at 7.5 thalyr

1% total village lands at
10 t/hal/yr




FEEDING AND BREEDING OF DRAUGHT ANIMALS

Grasses (con’t) Plant parts

Ratio of parts DM production

On grazing lands

On critical lands
Native grasses
New species/varieties Traditional management
Good management

S t/halyr

0.5 thal/yr
5-10 t/ha/yr
204-0 t/halyr
40-60 t/hal/yr

1 This is a method using banana trees as production indicators of other tree leaves fed to animals. Twenty percent of the total tree leaf diet is

the maximum proportion of banana leaves which could be fed.

11 This method is the preferred one and is based on the following estimations:

+ Canopy cover

— Premises 30-70%
— Dry lands 10%
— Forest 100%
+» Feed sources
* Probability of use
— Fruit trees 20%
— Fodder trees 100%
— Other trees 20-50%

The carrying capacity index of the Western region
indicates a satisfactory situation in which the real carrying
capacity index is 11.5. On the other hand, with a carrying
capacity index of 2.1 (derived from our DA Project data)
East Java has a critical level. These data suggest that the
animal population of West and Central Java could be
increased to more than two times the existing numbers.
Any increase however, should be supported by improved
technical and feed management strategies as well as sound
programs of feed resource development.

East Java has less opportunity to increase livestock
population, unless successful developmental programs to
increase feed resources and/or more efficiently utilise
current feed can be set up. It is important therefore, that
programs of livestock research and development place a
high priority on feed resources and their utilisation.
Silvipasture practices in Dayurejo village (one of our study
sites in the Pasuruan district, East Java) is a good example
of village feed resource development.

The estimates of carrying capacity indices presented in
Figure 2.1.1 are based on calculations using secondary
data.

The data on the LU carrying capacity of Karang
Agung Ulu suggest that the LU could be increased to
1550 [more than the current population (69% L.U)]. The
current production of crop residues in that area is
estimated to be able to support an increase of 330 LLU. An
increase in LU must also be accompanied by an expansion
of feed resources with an emphasis on the establishment of
multipurpose fodder shrubs and trees.

The carrying capacity of LU in Nusa Tenggara Timur
(NTT) is similar to that of West Java, but seasonal
variability in fodder DM production is a major limiting
factor to animal production. Overstocking during the dry
season, and understocking during the wet season are
common. During the peak of the dry season, shrub and
tree fodder (for browsing or cutting) is the major feed for
ruminants. The stem of the Corypha utan (Photograph
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NTT East Java West-Central Java  Karang Agung Ulu
Total DDM 7531 12:T00 23110 -
(x103 t/yr)
CE; 9.0 4.4 8.1 726
[JGround fodder [ Crop residues [Jshrub/tree fodder
Figure 2.1.1

Estimated amounts of digestible dry matter (DDM) from ground fodder,
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