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Abstract

 

A range of high quality rations was fed to Bali cattle in two experiments to test the hypothesis
that perceived degeneration of genetic capacity of these animals may be due to poor nutritional
management. On a diet supplemented with 4 kg of high quality concentrate, animals gained up to
850 g per day compared with control animals that grew at 526 g/day on a traditional rice-bran
supplement. Their feed conversion was also significantly better (6.42 vs. 9.59). In addition, in a
taste panel test, the meat from the faster-growing animals achieved preference scores as high as
those for imported meat and much higher than those for poorer fed, slower-growing animals.
It was concluded that Bali cattle can grow well and produce good quality meat if their nutrition is
managed adequately.

 

Introduction

 

W

 

ITHIN

 

 Indonesia, Bali cattle (

 

Bos sondaicus

 

) have
been reported to be superior to other breeds in fer-
tility and conception rate (Oka and Darmadja 1996)
and adaption to harsh environments, and to be highly
efficient in utilising low quality feed (Darmadja
1980; Darmadja and Oka 1980; Martojo 1995). How-
ever, until recently a lot of national attention has been
paid to the perceived weaknesses of Bali cattle, such
as slow growth rate and small body size (Sonjaya and
Idris 1996), high calf mortality due to low milk pro-
duction (Wirdahayati and Bamualin 1990), and poor
quality or tough meat (Arka 1996). Some scientists
have also proposed that this breed should be replaced
or crossed with exotic breeds with faster growth rates
and a higher target body size.

These workers concluded that the weaknesses of
Bali cattle were genetically based. However, these
opinions and suggestions come mostly from the
eastern parts of Indonesia where feeding conditions,
management and farmers’ skills are very different
from those on Bali, the original home of Bali cattle.
In this island, the problems cited are not apparent and,
in fact, every year a contest carried out by the Depart-
ment of Animal Husbandry shows that the heaviest
Bali bulls are between 800 and 850 kg. These contra-
dictions suggest that the supposed weaknesses of Bali

cattle are in fact not due to genetic factors but related
to environmental, nutritional and management fac-
tors. There has undoubtedly been a decrease in the
mature size of Bali cattle in other areas of Indonesia,
perhaps due to negative selection for growth and size,
but while this may have a genetic component it is
primarily a management issue.

To support these arguments two experiments were
carried out, firstly to study the performance of Bali
cattle when fed good quality feed, and secondly to
examine the effects of combinations of feeding
strategies such as the application of non-protein
nitrogen (NPN), starbio, or legume and other leaves
considered to contain anti-protozoal agents or to
improve the ruminant ecosystem. Meat quality was
also assessed in these experiments.

 

Materials and Methods

 

Young Bali cattle steers with an average body weight
of 122 kg (experiment 1) and 150 kg (experiment 2)
were used for the studies.

Two experiments were carried out in a feed-lot
system to study the growth, feed conversion effi-
ciency, performance and meat quality of Bali cattle
fed high quality rations. Both experiments were run
at Br. Siyut, Tulikup village of Gianyar Regency, Bali,
the first for 112 days and the second for 120 days.

The first experiment used a complete randomised
block design in which 25 young Bali cattle steers
were divided into 5 groups, then fed:
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• a control diet consisting of 70% elephant grass
(

 

Pennisetum purpureum

 

) + 30% 

 

Gliricidia

 

 (treat-
ment A); or

• 50% elephant grass + 30% 

 

Gliricidia

 

 + 20%

 

Hibiscus

 

 leaves (Treatment B);
• 70% elephant grass + 15% 

 

Gliricidia

 

 + 15% urea
molasses blocks (UMB) (treatment C); or

• 50% elephant grass + 20% 

 

Gliricidia

 

 + 15%

 

Hibiscus

 

 leaves + 15% UMB (treatment D); or
• 40% elephant grass + 60% concentrate 20.74%

Crude Protein (CP) and 77.3% Total Digestible
Nutrients (TDN) (treatment E).
The second experiment, involving 12 Bali cattle

steers, was a complete randomised factorial design
consisting of two main and two sub-treatments. Each
treatment consisted of three replicates with one steer
each. The animals were randomly assigned and fed:
• elephant grass and 4 kg rice bran (13% CP and

75% TDN) (treatment RD); or
• similar to treatment RD, but with the rice bran

supplemented by 0.5% starbio (treatment RDS); or
• elephant grass and 4 kg concentrate (18.34% CP

and 72.5% TDN) (treatment RK); or
• similar to treatment RK but with the concentrate

supplemented by 0.5% starbio (treatment RKS).

Feed and water were provided ad libitum. During
both experiments, feed consumption was recorded
daily and body weight was measured every second
week. At the end of the experiment, the animals were
slaughtered and measurements of carcass weight and
of carcass components were carried out at the
abattoir, where meat samples were taken. Sub-
sequently, organoleptic tests of meat cuts were
undertaken at the Bali Beach Hotel, Bali, for samples
from the first experiment, and at the Bali Inter-
continental Resort, Jimbaran, Bali for samples from
the second experiment.

 

Results and Discussion

 

Results are summarised in Tables 1 and 2 for experi-
ments 1 and 2 respectively.

In the first experiment, cattle fed 40% grass + 60%
concentrate (treatment E) had significantly higher
(P<0.05) body weight and body weight gains and
feed conversion efficiencies that those on the four
other diets. Overall, cattle fed the control diet had the
smallest body weight gain and lowest feed conver-
sion efficiency of any group. The total organoleptic
acceptance score for samples from animals fed

 

Values in the same column with different superscripts are significantly different (P<0.05). Treatment A: 70% grass + 30%

 

Gliricidia

 

; treatment B: 50% grass + 30% 

 

Gliricidia

 

 + 20% 

 

Hibiscus

 

; treatment C: 70% + 15% 

 

Gliricidia

 

 + 15% UMB;
treatment D: 50% grass + 20% 

 

Gliricidia

 

 + 15% 

 

Hibiscus

 

 + 15% UMB; Treatment E: 40% grass + 60% concentrate
(20.74% CP, 77.3% TDN).

Values in the same column with different superscripts are significantly different (P<0.05). Treatment RD: grass + 4 kg rice
bran; treatment RDS: grass + 4 kg rice bran + 0.5% starbio; treatment RK: grass + 4 kg concentrate (18.34% CP,
72.5% TDN); treatment RKS: grass + 4 kg concentrate + 0.5% starbio.

 

Table 1. 

 

Experiment 1: Performance of Bali cattle fed concentrate on feedlotting system (112 days).

Treatment Initial body 
weight

(kg)

Final body 
weight

(kg)

Weight 
gain
(kg)

Daily weight 
gain
(g)

Total feed 
consumption

(kg dry 
matter)

Food 
conversion 

ratio

Meat quality 
score

A 122.1 ± 9.2 159.08

 

a

 

 ± 14.8 36.98 320

 

b

 

375.20 10.60

 

a

 

5.90

 

a

 

B 122.1 ± 8.9 165.83

 

a

 

 ± 12.3 43.73 390

 

b

 

456.96 11.01

 

a

 

7.05

 

b

 

C 122.1 ± 18.8 172.67

 

a

 

 ± 25.1 50.47 440

 

b

 

435.68 9.27

 

a

 

6.15

 

a

 

D 122.1 ± 7.39 172.3

 

a

 

 ± 2.7 50.23 450

 

b

 

502.88 10.14

 

a

 

7.80

 

c

 

E 122.1 ± 2.66 208.0

 

b

 

 ± 9.2 86.07 760

 

a

 

406.56 5.08

 

b

 

7.20

 

bc

 

Imported beef 7.20

 

bc

 

Table 2. 

 

Experiment 2: Performance of Bali cattle fed high quality concentrate of rice bran, with or without starbio
supplement.

Treatment Initial body 
weight

(kg)

Final body 
weight

(kg)

Weight 
gain
(kg)

Daily weight 
gain
(g)

Total feed 
consumption

(kg DM)

FCR Meat quality 
score

RD 152.7 215.81

 

a

 

63.13

 

a

 

526.08

 

a

 

605.99

 

a

 

9.59

 

a

 

5.87

 

a

 

RDS 151.3 218.71

 

a

 

67.66

 

a

 

563.83

 

a

 

587.37

 

a

 

8.68

 

a

 

6.16

 

b

 

RK 155.8 258.0

 

b

 

102.2

 

b

 

851.67

 

b

 

655.83

 

b

 

6.42

 

b

 

6.58

 

c

 

RKS 156.5 249.7

 

b

 

93.16

 

b

 

776.33

 

b

 

656.23

 

b

 

7.04

 

b

 

6.71

 

bc

 

Imported beef 7.39

 

c
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treatment E was the same as that for imported meat
and significantly higher (P<0.05) than for samples
from animals on the control diet or on treatment C.

Results from the second experiment confirmed
those of the first study. Steers fed elephant grass +
concentrate, either with or without 0.5% starbio
supplementation (treatments RK or RKS), had sig-
nificantly heavier body weight and body weight
gains (P<0.05), consumed significantly (P<0.05)
more feed and had significantly better (P<0.05) feed
conversion efficiencies than those fed elephant grass
+ rice bran with or without starbio supplementation
(treatments RD or RDS).

Neither supplementation nor starbio significantly
affected any of the measured parameters other than
eye muscle area index, where starbio supplementa-
tion significantly (P<0.05) increased this parameter.
Carcass weight, components of the carcass and per-
centage physical composition of the carcass were not
significantly affected by treatments, although steers
on treatment RK had a slightly higher carcass per-
centage and absolute carcass weight.

In this second experiment the total organoleptic
acceptance score (colour, texture, flavour and taste)
in meat samples from steers fed elephant grass + con-
centrate, either with or without starbio supplementa-
tion (treatments RK and RKS), was significantly
higher (P<0.05) than in those fed elephant grass +
rice bran with or without starbio (treatments RD or
RDS). Starbio supplementation tended to improve
meat quality scores but only minimally, and overall,
total organoleptic scores for all treatments were
marginally below those for imported meat.

Thus in these two experiments optimal perform-
ance and feed conversion efficiency of Bali steers

were achieved with good quality concentrate-
supplemented diets. The probiotic starbio had no
effect on the parameters measured.

Thus the assumption that the growth rate of Bali
cattle is low due to genetic factors is not completely
true and is in need of further investigation. Evidence
from this experiment is that feed quality is perhaps
the most important factor in improving Bali cattle
performance; management factors may also be
involved. It is interesting to note that the meat
quality scores of Bali cattle fed concentrate were
similar to those of imported meat. Improvement in
feed quality could thus also improve meat quality of
Bali cattle. Another interesting point to note is that
the supplementation of 

 

Hibiscus

 

 leaves significantly
improved meat quality. However the mechanism for
this is not yet understood. Is some unknown sub-
stance responsible? This is an area for further study.

The author has already emphasised (Mastika
1996, 1997) that the main problem of animal produc-
tion in Indonesia in general, and in the eastern parts
in particular, is insufficiency of both quality and
quantity of available feed for the whole year. Also,
the feeding systems for Bali cattle practised by
farmers are influenced by socio-cultural factors as
well as by the local environment. All these factors
therefore are likely to have a profound effect on the
performance of Bali cattle.

Growth, feed conversion efficiency and meat
quality of Bali cattle could be enhanced by
improving both feed quality and management.
Growth rate examples taken from a variety of studies
on feeding and management of Bali cattle are shown
in Table 3.

 

Table 3. 

 

Summary of experiments into the growth and performance of Bali cattle.

Author Experimental detail Weight gain
(g/head/day)

Moran (1976) Bali cattle — feedlot: concentrate ad libitum 660
Musofie et al. (1982) Bali cattle — feedlot: sugar cane tops + 0.45% 

 

Leucaena

 

 leaf DM 298
Aryawan (1989) Bali cattle — feedlot: grass + 3 kg rice bran + 15 g starbio 543
Bamualin (1995) Young Bali cattle — feedlot: 50% King grass + 37.5% 

 

Sesbania

 

 + 12.5% 

 

putak

 

510
Rika (1995) Grazing — legume — Negara, Bali — male Bali cattle (175–200 kg): 

 

Caliandra

 

 
pasture under coconut

108

Nitis (1996) Bali cattle — feedlot: — very intensive (0.25 ha)
— less intensive (0.5 ha)

169.8
151.6

Parwati et al. (1999) Bali cattle (220–240 kg): grass + 2 kg rice bran
grass + 2 kg rice bran + 5 cc bio plus
grass + 2 kg rice bran + 20 g starbio

414
491
517

Mastika et al. (1996) Bali cattle (steers) 120 kg — feedlot: 40% elephant grass + 60% concentrate 
(20.7% CP, 77% TDN)

760

Mastika et al. (2000)
Mastika (2001)

Bali cattle (steers) 150 kg — feedlot: Elephant grass + 4 kg rice bran
Elephant grass + 4 kg concentrate

526
851



 

13

 

Strategies to Improve Bali Cattle in Eastern Indonesia
edited by K. Entwistle and D.R. Lindsay

ACIAR Proceedings No. 110
(printed version published in 2003)

 

References

 

Arka, I.B. 1996. Meat Quality and Marketing of Bali cattle.
Proceedings of seminar on Bali cattle, a special species
for dry tropics, held by Indonesia Australia Eastern Uni-
versity Project (IAEUP), 21 September 1996, Udayana
University Lodge, Bukit Jimbaran, Bali.

Darmadja, D. and Oka, I.G.L. 1980. Bali cattle and its
colour variation. Proceedings of 6th congress of Federa-
tion of Animal Veterinary Associations, 16–19 October
1980, Denpasar, Bali.

Darmadja, D. 1980. Setengah Abad Peternakan Sapi Bali
Tradisional dalam Ekosistem Pertanian di Bali. Disertasi
Doktor Universitas Padjajaran.

Leng, R.A. 1990. Factors affecting the utlization of ‘poor
quality’ forage by ruminants particularly under tropical
conditions. Nutrition Research Reviews, 3, 277–303.

Martojo, H. 1995. Penyebaran Sapi Bali pada Masa
Lampau. Ruminansia, 4, IX.

Mastika, I.M. 1996. Constraints and nutrition system for
Bali cattle in the tropics. Proceedings of seminar on Bali
cattle, a special species for the dry tropics, held by
Indonesia Australia Eastern University Project (IAEUP),
21 September 1996, Udayana University Lodge, Bukit
Jimbaran, Bali.

Mastika, I.M., Mariani, N.P. and Suryani, N.N. 1996.
Observation on feedlotting of Bali cattle. Proceedings of
seminar on Bali cattle, a special species for the dry
tropics, held by Indonesia Australia Eastern University
Project (IAEUP), 21 September 1996, Udayana Uni-
versity Lodge, Bukit Jimbaran, Bali.

Mastika, I.M. 1997. Livestock production system in eastern
part of Indonesia. Proceedings of seminar and workshop
on livestock production systems in Eastern part of Indo-
nesia, 15 December 1997, Faculty of Animal Husbandry,
University of Udayana; organised by Indonesia Australia
Eastern University Project (IAEUP).

Mastika, I.M., Oka, I.G.L. and Bhinawa, I.G.N. 2000.
Peningkatan Mutu Daging Sapi Bali melalui Paket
Teknologi Pakan Konsentrat. Laporan Hasil Penelitian
kerjasama antara Fak. Peternakan UNUD, dengan
Pemerintah Daerah Propinsi Bali. 1–39.

Mastika, I.M. 2001. Prospek Peternakan Sapi Bali Dalam
Mendukung Pendapatan Asli Daerah. Makalah disam-
paikan pada. Seminar Nasional Peternakan Universitas
Udayana Denpasar, Bali 5 s/d 8 Mei 2001, di Kampus
UNUD J1. PB Sudirman, Denpasar.

Oka, I.G.L. and Darmadja, D. 1996. History and develop-
ment of Bali cattle. Proceedings seminar on Bali cattle, a
special species for the dry tropics, held by Indonesia
Australia Eastern University Project (IAEUP),
21 September 1996, Udayana University Lodge, Bukit
Jimbaran, Bali.

Sonjaya, H. and Idris, T. 1996. Kecenderungan perkem-
bangan populasi sapi potong di Sulawesi Selatan. Forum
Komunikasi Pimpinan Perguruan Tinggi Peternakan se
Indonesia. 9–10 Agustus 1996, UNHAS Ujung Pandang.

Wirdahayati, R.B. and Bamualin, A. 1990. Penampilan
produksi dan struktur populasi sapi Bali di Pulau Timor,
Nusa Tenggara Timur. Proc. Seminar Nasional Sapi Bali.
Fak. Peternakan UNUD.


	STRATEGIES TO IMPROVE BALI CATTLE IN EASTERN INDONESIA
	Contents
	Foreword
	Introduction and Opening Address
	Survey of Population and Production Dynamics of Bali Cattle and Existing Breeding Programs in Indonesia
	Feeding Strategies to Improve the Production Performance and Meat Quality of Bali Cattle ( Bos sondaicus )
	Performance of Bali Cattle Heifers and Calves prior to Weaning in a Feedlot System
	Nutrition and Management Strategies to Improve Bali Cattle Productivity in Nusa Tenggara 1
	Management to Facilitate Genetic Improvement of Bali Cattle in Eastern Indonesia
	Strategies for Using Improved Forages to Enhance Production in Bali Cattle
	Molecular Genetics and Their Place in Breeding Systems
	Implementing Pedigree Systems
	A Simple Selection Program for Smallholder Bali Cattle Farmers
	Increasing the Success Rate and Adoption of Artificial Insemination for Genetic Improvement of Bali Cattle
	Livestock Improvement: Issues related to Autonomy
	Options for Genetic Improvement of Bali Cattle — Assessing the Strengths and Weaknesses of Alternative Strategies
	Option 2. Expensive technologies deleted, AI still included
	Option 3. Expensive technologies and AI deleted
	Option 4. Basic breeding system with limited selection options
	Implementation of a Breeding Program for Bali Cattle Technical issues at national and regional levels
	Economic Issues at a National and Regional Level
	Summary and Recommendations

