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The aim of this study was to evaluate grazing behaviour of Bali cattle kept in oil palm
plantation in Bengkulu, Indonesia. The experimental design was a randomized block with
three treatments of different level of stocking rate namely 1 AUE/ha, 1 AUE/L.5 ha, and 1
AUE/2 ha and four replications. Twelve Bali cows with an average weight of 93 kg, aged
1-1.5 years, with similar BCS were used in this experiment. All animals were grazed in
rotational grazing (7 days grazing and 21 days resting time) in 4 paddocks for 12 weeks. All
animals were grazed during day time (08.00 — 16.00), and kept in animal barns during the
night. Grazing behaviour (grazing, ruminating, walking, drinking, and idling) were
manually recorded when they were in their allocated paddock. Plant species were identified
through cutting 0.5 m? sampling square, weighed, and identified for each species. The
results obtained were analysed using ANOVA followed by DMRT to test the difference
between the means.

Result indicated there were no significant difference between all treatments on both grazing
behaviour and plant species grazed. Most of the time animals spent their time for grazing
(76.4%), followed by ruminating (18.3%), and others activities (walking, drinking, and
others) (5.26%). There were at least 30 plant species identified in the grazing area, while
there were four species dominated the grazing area, namely Axonopus compresus,
Paspalum conjugatum, Cyrtococcum trigonum, and Ischaemum indicum.
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Introduction

Indonesia is the biggest Crude Palm Oil (CPO) producer in the world,
producing more than 30.9 million ton/year in 11.4 million hectares of land
(Directorate General of Estate Crops, 2014). Indonesia’'s palm oil production
will grow by 7.5% this year, compared with the 9.4% annual average
growth recorded over the past five years (BMI Research, 2015). The
Indonesia oil palm business has been able to employ more than 2.2 million
households and 5.5 million employees (Directorate General of Estate Crops,
2014). At present time, Indonesia has been dependent upon beef production
from overseas, as this year Indonesia had to import around 700.000 heads of
cattle (BMI Research, 2015). The unexploited area of oil palm area can be
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potentially used for keeping cattle (Wan Mohamad, 1978; Chee dan Faiz,
1990; Tajuddin et al., 1990), especially for grazing the Indonesian native
Bali cattle (Dwatmadji et al., 2004, Dwatmadiji et al., 2015) which can be
fed under poor nutritional forage (Andrews, 1972; Copland, 1974).

Several factors influence grass consumption by cattle, such as plant
characteristics including cultivar and chemical composition and
management practices including grazing intensity and herbage allowance
(Chilibroste, 2005; Rearte, 2005; Wales et al., 2005). Cattle will perform
different grazing behaviour and performance depending on botanical
composition or forage species, forage mass, and other sward canopy
characteristics (Sollenberger, 2005).

Objectives: This study aimed to evaluate the grazing behaviour
(grazing, ruminating, walking, drinking, and idling) of Bali cattle and
botanical composition on native pasture under cattle-oil palm managed at
three levels of Animal Unit Equivalent (AUE).

Materials and methods

The study was conducted in oil palm plantations area (average age of
7-8 years) in Central Bengkulu Regency, Bengkulu Province, Indonesia.
Twelve (12) Bali cows with an average weight of 93 kg, aged 1-1.5 years,
with similar BCS were used in this experiment. The research used a
randomized block with three treatments of different level of stocking rate
namely 1 AUE/1 ha, 1 AUE/1.5 ha, and 1 AUE/2 ha with four replications
in each treatment. All animals were grazed in rotational grazing in 4
paddocks for 12 weeks. Three (3) paddock for each treatment (1 AUE/ha, 1
AUE/1.5 ha, and 1 AUE/2 ha) was built based on the initial cows weight.
Each paddocks consisted of 4 (four) sub-paddock to accommodate targeted
grazing rotation plan, which consisted of 7-days grazing period and 21-days
of resting period for each sub-paddock. Using this schedule, every sub-
paddock was re-grazed by the same cows every three weeks period.

All 12 Bali cows were grazed during day time (08.00 — 16.00), and
were kept in animal barns during the night for security reason. Grazing
behaviour (grazing, ruminating, walking, drinking, and idling) were
manually recorded by trained personnel when they were in their allocated
paddock. Plant species were identified through cutting 0.5 m? sampling
square, weighed, and identified for each species. The results obtained were
analysed using ANOVA followed by DMRT to test the difference between
the means (Steel and Torrie, 1980).
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Results and Discussions

Table 1. Mean + SEM (%) of grazing, ruminating, walking, drinking, and
others/idle time measured during day time based on 3 treatments (1 AUE/1 ha, 1
AUE/1.5 ha, and 1 AUE/2 ha).

Treatments Grazing Ruménatln Walking Drinking Idling
76.7 + 18.4 + 0.73 + 0.31+ 3.75+
1 AUE/1 ha 1.33 1.27 0.13 0.06 0.44
1 AUE/1L.5 75.0 + 19.1+ 1.20 + 0.59 + 4.04 +
ha 1.70 1.59 0.36 0.28 0.47
77.4 + 174 + 1.24 + 0.18 + 3.74 +
1 AUE/2 ha 1.61 1.60 0.29 0.02 0.52
P= 0.53 0.71 0.36 0.24 0.88

Table 1 indicated that there was no significantly different of grazing,
ruminating, walking, drinking, and idling among all treatments. Most of the
time Bali cattle spent their time for grazing (>74%) and ruminating (>18%),
while other activities (walking, drinking, and idling) used less percentage of
time. Although the grazing behaviour of cows was shown to be more
influenced by the pasture management (such as different stocking rate, like
in this research) (Campana et al., 2015), it seemed that this did not occur in
this research. Crowder and Chheda (1982) showed that grazing time reflects
the ease of grasping and taking the forage, and the sward structure and its
chemical characteristics showed greater influence on the grazing activities
(Campana et al., 2015). To satisfy its nutritional needs under the
circumstances imposed by the sward, management, and the environment,
the grazing cattle generally manoeuvres by adjusting its eating behaviour in
terms of eating time, bite rate, chewing rate, and intake rate (Taweel et al.,
2004)

There were three origins which shown to influence total eating time,
bite rate, and herbage intake, known as plant (sward) (Penning et al., 1991;
Gibb et al., 1997), animal (Gibb et al., 1999), and environmental origin
(Pulido and Leaver, 1995). It seemed that as animal and environment were
in similar origins in this research, any different of grazing behaviour would
be due to plant origin reflected in their botanical composition. Table 2
showed the botanical composition and plant species rank under different
treatments.
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Table 2. Botanical composition (%) under oil palm tree based on 3 different
treatments (1 AUE/1 ha, 1 AUE/1.5 ha, and 1 AUE/2 ha).

. 1 AUE/1 ha 1 AUE/1.5ha 1 AUE/2 ha
No Nama Species

% Rank % Rank % Rank
1 Axonopus compresus 1977 1 4757 1 3268 1
2 Paspalum conjugatum 1752 2 7.89 3 8.41 3
3 Cyrtococcum trigonum 1461 3 6.88 4 9.78 2
4 Ischaemum indicum 1064 4 3.58 7 5.10 7
5 Melastoma malabatricum  9.74 5 1015 2 6.41 6
6 Croton hircus 6.14 6 5.36 5 8.06 4
7 Desmodium trifolium 4.95 8 0.86 13 4.56 8
8 Borreria sp. 4.37 9 4.34 6 3.71 11
9 Calopogonium muconoides  1.95 10 1.84 11 0.59 16
10 Paspalum sp. 1.14 11 1.93 10 3.87 10
11 Erigeron bellioides 1.04 12 0.59 14 0.07 24
12 Ageratum conyzoides 0.55 13 - - 4.44 9
13 Pueraria phaseolides 0.47 14 3.31 9 1.01 14
14 Mikania 0.28 15 - - 0.13 22
15 Imperata cylindrical 0.21 16 0.87 12 0.06 25
16 Mimosa 0.21 17 - - - -
17 Hydrocotyl asiatica 0.18 18 - - 0.08 23
18 Blumea lacera 0.08 19 - - - -
19 Ludwigia hyssopifolia 0.06 20 0.13 18 0.14 21
20 Spigelia anthelmia 0.04 21 0.06 19 - -
21 Acalypta indica 0.02 22 0.36 16 1.33 12
22 Digitaria - - 0.04 20 1.24 13
23 Paspalum disticum - - - - 0.87 15
24 Cleome - - 0.26 17 0.32 17
25 Fimbristylis miliacea - - 0.02 22 0.19 18
26 Desmodium sp. - - 0.58 15 0.15 19
27 Centrosema pubescens - - - - 0.15 20
28 Ferns - - 0.04 21 - -
29 Pteridium - - 0.01 23 - -
30 Others 6.02 7 3.32 8 6.65 5
TOTAL 100.00 -- 100.00 -- 100.00 --

Table 2 indicated that overall there were more than 29 plant species in
oil palm area, and 4 plant species was dominant under all treatment, namely
Axonopus compresus, Paspalum conjugatum, Cyrtococcum trigonum, and
Ischaemum indicum, in which the total value were 62.5% (1LAUE/1 ha), 66.9%
(1 AUE/1.5 ha), and 55.9% (1 AUE/2 ha). Although grazing animals could
change botanical composition in grass lands (Rook and Tallowin, 2003) and
forage production in oil palm pasture (Dwatmadji et al., 2015), it seemed
that all three treatments did not affect the botanical compositions in this
research. The only botanical composition changes occurred in this research
was only the rank sequence of plant species (Table 2), except for Axonopus
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compresus grasses in which they always in the top rank for all treatments.
Having no difference in grazing behaviour among all treatments (see Table
1), has resulted in no significantly differences in botanical composition.
This was adajcent to several researcher (Seman et al., 1999; Da Trindade,
2016; Briske, 1996; Gibb, 2006) who mentioned that grazing behaviour
would affect dry matter yield by reducing plant regrowth, altering
pasture botanical composition, and influencing plant utilization.

Most of the plant species found in this research were low to medium quality
forage (Stur and Shelton, 1991).

Acknowledgement

The author would like to offer particular thanks to Directorate General of Research
and Development, Ministry of Research and Higher Education, Republic of Indonesia for
supporting this experiment.

References

Andrews, L.G. (1972). The major non-infectious causes of reproductive wastage in beef
cattle in Northern Territory. Australian Vet. J., 48:41-46.

BMI Research. (2015). Indonesia Agribusiness Report Q4 2015, Includes 5-Year Forecasts
to 2019. Part of BMI’s Industry Report & Forecasts Series. Published by Business
Monitor International Ltd, London, United Kingdom.

Briske, D.D. (1996). Strategies of plant survival in grazed systems: a functional
interpretation. In: J. Hodgson and A. W. lllius [eds.]. The ecology and management
of grazing systems. Oxfordshire, UK: CAB International. p. 37-67.

Campana, L.C, Modesto, E.C., de Baros A.C.C., Zanella, P.G., de Carvalho C.A.B., and
Filho, S.T.C. (2015). Ingestive behavior of crosshred heifers in four seasons related
to the structure of stargrass pasture. Acta Scientiarum.Animal Sciences, 37(1), 67-72.

Chee, Y.K. and Faiz, A. (1990). Forage resources in Malaysia rubber estates. In: Forages
for Plantation Crops. HM Shelton and WW Stur (eds), pp. 32-35. Proceedings of a
workshop, Sanur Beach, Bali, Indonesia. 27-29 June 1990. ACIAR Proceedings No.
32.

Chilibroste, P. (2005). Pasture characteristics and animal performance. In Quantitative
Aspects of Ruminant Digestion and Metabolism, 2nd edn. (Eds J. Dijkstra, J. M.
Forbes & J. France), Wallingford, UK: CABI. pp. 681-706.

Copland, R.S. (1974). Observation on Banteng cattle in Sabah. Trop. Anim. Health Prod.,
6:89-94.

Crowder, L.V. and Chheda, H.R. (1982). Tropical grassland husbandry (Vol. 1): Longman
Group Ltd.

Da Trindade, J., Neves K., Pinto F.P., Bremm C.E., Mezzalira C., Nadin J.C., Carvalho,
P.C.F. (2016). Daily forage intake by cattle on natural grassland: Response to forage
allowance and sward structure. Rangeland Ecology and Management, 69(1):59-67.

Da Trindade, J.K., Silva, S.C., and Carvalho P.C.F. (2009). Patterns of defoliation and
selectivity of beef cattle during grazing of marandu palisadegrass subjected to
strategies of rotational stocking. Grass and Forage Science.

Directorate General of Estate Crops (2014). Tree Crop Estate Statistics of Indonesia 2013-
2015. Directorate General of Estate Crops, Ministry of Agriculture, Republic of
Indonesia.

1603



Dwatmadji, Suteky T, and Soetrisno, E. (2015). Evaluating rotational grazing technology
for integrated Bali cattle-oil palm system on herbage production to support
sustainable meat production in Bengkulu Province, Indonesia. Journal of
Agricultural Technology, 11(8):2419-2424.

Dwatmadji, Suteky, T., Soetrisno, E., Bejo and Manurung, BP. (2004). Kemampuan kerja
sapi Bali pada sistem integrasi sapi-kelapa sawit di Bengkulu. Prosidings Seminar
Nasional Sistem Integrasi Tanaman-Ternak. Denpasar, 20-22 Juli 2004.

Gibb, M. (2006). Grassland management with emphasis on grazing behavior. In: A.
Elgersma, J. Dijkstra, and S. Tamminga [EDS.]. Fresh herbage for dairy cattle: the
key to a sustainable food chain. Vol. 18, Wageningen UR Frontis Series. New York,
NY, USA: Springer-Verlag. p. 141-157.

Gibb, M.J., Huckle C.A., Nuthall, R., and Rook A.J. (1997). Effect of sward surface
height on intake and grazing behavior by lactating Holstein-Friesian cows. Grass
Forage Sci., 52:309-321.

Gibb, M.J., Huckle, C.A., Nuthall, R., and Rook, A. J. (1999). The effect of physiological
state (lactating or dry) and sward surface heighton grazing behaviour and intake by
dairy cows. Appl. Anim. Behav. Sci., 63:269-287.

Penning, P.D., Parsons, A.J., Orr, R.J. and Treacher T.T. (1991). Intake and behaviour
responses by sheep to changes in sward characteristics under continuous grazing.
Grass Forage Sci., 46:15-28.

Pulido, R., and Leaver J.D. (1995). Influence of initial milk yield, sward height and
concentrate level on herbage intake and grazing behavior of dairy cattle. Ann.
Zootech. (Paris) 44(Suppl): 129.

Rearte, D.H. (2005). New insights in the nutritive value of grass. In Utilisation of Grazed
Grass in Temperate Animal Systems. Proceedings of a Satellite Workshop of the
XXth International Grassland Congress (Ed. J. J. Murphy), Ireland: Cork. pp. 49-59.

Rook, A.J. and Tallowin, J.R.B. (2003). Grazing and pasture management for biodiversity
benefit. Anim. Res., 52:181-189.

Seman, D.H., Stuedemann, J.A., and Hill, N.S. (1999). Behavior of steers grazing
monocultures and binary mixtures of alfalfa and tall fescue. Journal of Animal
Science., 77(6), 1402-11.

Sollenberger, L.E., Moore, J.E., Allen, V.G., and Pedreira, C.G.S. (2005). Reporting Forage
Allowance in Grazing Experiments. Crop Sci., 45:896-900.

Steel, R.G.D. and Torrie, J.H. (1980). Principles and Procedures of Statistics. McGraw-Hill
Book Co. Inc. New York.

Stur, W.W. and Shelton, H.M. (1991). Review of forage resources in plantation crops of
Southeast Asia and the Pacific. In: Forages for Plantation Crops (Shelton, H.M. and
Stur, W.W. Ed.) Proceedings oh workshop. Sanur Beach. Bali, Indonesia. 27-29
June 1990. ACIAR Proceedings No. 32. Pp 25-30.

Tajuddin 1., Ng K.F., and Chong, D, T. (1990). The potensial and prospects for improving
forages under rubber in Malaysia. p. 130-133. In HM. Shelton and WW. Stur (eds.)
Forages for Plantation Crops. Proc. Workshop ACIAR. Bali, 27-29 June, 1990.

Taweel, H.Z., Tas, B.M., Dijkstra, J., & Tamminga, S. (2004). Intake regulation and
grazing behavior of dairy cows under continuous stocking. Journal of Dairy Science.,
87(10), 3417-3427.

Wales, W.J., Stockdale, C.R., and Doyle, P.T. (2005). Plant and sward characteristics to
achieve high intake in ruminants. In Utilization of Grazed Grass in Temperate
Animal Systems. Proceedings of a Satellite Workshop of the XXth International
Grassland Congress (Ed. J.J. Murphy), Wageningen, The Netherlands: Wageningen
Academic Publishers. pp. 37-47.

Wan Mohamad WE. (1978). Utilisation of ground vegetation in rubber plantation for
animal rearing. Proceedings of Rubber Research Institute of Malaysia Planters
Conference 1977.. Kuala Lumpur. Page: 265-281

1604



