
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 1:\'10 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 III 

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 1:\'10 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 T able 1.3.8 the optimal land area a pair 
of draught cows can prepare. 
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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 (loG-sao 
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 

2 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 1 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 

Season 

Wet season 
Dry season 

Land type 

Dryland 

Irrigated 
ricefield 

Rainfed 
ricefield 

hours/ha/pair of cattle 

28.5 
28.5 

14.5 
8.0 

Dryland 
crops 

9.5 

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 5.5 2.5 5.0 
idle time Range 5.0-6.0 2.0-3 .0 4.0-5.5 

Idle time* Means 1.0 0.5 1.3 
Range 0.8-1.2 0.3-0.7 0.8-1.8 

Effective work time Means 4.5 2.0 3.7 
Range 4.0-5 .0 1.8-2 .2 3.5-3 .9 

* Including cattle husbandry 

I 
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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 I.e 1.9 1.5 

11 1.7 2.6 1.5 2.6 2.1 
14 2.2 3.3 1.8 3.3 2. 7 
17 2.6 4.0 2.2 4.0 3.3 
20 3.1 4.8 2.6 4.8 3.9 
23 3.5 5.5 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 Cfable 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) 

Village 

Martopuro (ricefield) 
Sudimulyo (dryland crops) 

Hours/day 

Wet season 

2.1 
2.7 

Dry season 

3.1 
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 Ongo/e cows given access to a stack of rice straw 
during the dry season, in Sudimu/yo village (dry/and 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 (AI) 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. 

T he mature bulls available may be sufficient to serve 
cows, because the ratio of bulls to cows is about one to 

eight. H owever, 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-AI 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 M adura 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) . T he 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 . 
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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 l.3.1O. 

Table 1.3_10 The construction materials of draught 
animal housing in East Java 

Part of the building 

Roof 
Poles/pillars 
Wall 
Floor 

Materials 

Roof tile, hay, straw or reed 
Bamboo and/or wood 
Bamboo 
Earth, wood 

On average, a housing unit is designed to accom­
modate animals in a floor space of l.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 l.3.2) . 

Photograph 1.3.5 
A closed-sided housing for cattle, attached to the former'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. T his 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 
l.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. 
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1 .3.10 Health 
In general, fanners 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 
l.3 .1l. 

Table 1.3.11 Helminth genera according to faecal egg 
examinations 

Nematoda 

Tn'choslrongyilis 
S(rongyloides 
Cooperia 
Neoascaris 
Haemonchus 

Trematoda 

Fasciola 
Paramphistomum 

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. 

I ~ ,-

.' .:.~ 
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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 
SanlOso, SwnanlO 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 
Kabupalen 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 
km2 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 
Ja\'a 

Land use 

Irrigated ricefield/Rainfed ricefield 
Dryland crops 
Others 

Area (km2) 

11945 
14331 

81 77 

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 LU/km2 for 
cattle and 2-5 LU to 20 LU/km2 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. 

~--·,,·.rt .~r.. .... : 
.. ~.; ... ".: .: I.-i r'.d. 
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Figure 7.4.1 
Map of West Java 
showing location of the 
ACiAR Drought Animol 
Project village study 
sites. 

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 

Own all stock 
Share-in all stock 
Own + share-in stock 

Tanjungwangi 

77 
17 
5 

Padamulya 

98 
2 
o 

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 




