





























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.
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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.
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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.
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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
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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
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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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Figure 1.3.1

The location of the ACIAR
Draught Animal Project study
village sites in East Java.





