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Abstract. Since 2003, the Indonesian government through the Ministry of Agriculture has
been promoting the program of integration of beef cattle- palm oil. After fifteen years the
program is mrm;tcd. it is needed a study to find out the progress of integration
implementation. The objective of this study is to identify the main characteristics and problems
of implementing integration that have been carried out on a small and large scale from palm oil
plantations in several provinces in Indonesia. The study has been conducted in several
locations of integration in Indonesia. The conclusion of this research is the integration in
Indonesia is carried out with intensive, semi-intensive, and extensive integration patterns. Bali
Cattle is the most commonly used. There is no standard processing of cattle feed made from
biomass of palm oil plantation industry. The issues encountered in the implementation
integration by small-scale farmers are the difficulty of obtaining palm kemel cake,
unfavourable feed processing technology, and the issue cattle destroving palm oil plantations.
And large-scale are the issue cattle destroying palm oil plantations, marketing problem. and
understanding of the principle of implementation integration.Business diversification carried
out on integration activities is manufacture of solid organic fertilizer, liquid organic fertilizer,
and the manufacture of biogas from cattle dung and urine.

1. Intreduction
In 2017 to 2021, it is estimated that the average consumption of Indonesian beef per capita will grow
6.30% per year. In 2017 it is estimated that Indonesian beef consumption is 2.40 kg capita/year which
continues to increase up to 2021 by 3.02 kg/capita/year [1]. It 1s projected that up to 2020 to meet the
beef needs of the Indonesian, it still has to go through imports. Various programs have been carried
out by the government to address the problem of the need for beef, one of which is implementing
integration of beef cattle — palmoil.

The integration is very pofZtial, because the area of Indonesian palm oil plantations is very wide.
It is predicteffJhat in 2016, the area of palm oil plantations in Indonesia will reach 11,672 million
hectares [2]. The area of palm oil plantafRJhs in Sumatra and Kalimantan can be used for breeding but
as many as around 9 million heads [3]. Based on the results of various studies it was reported that the
development of cattle breeding through the beef cattle — palm o1l integration system can breed well by
utilizing biomass derived from oil palm plantation activities. The product and by product from the
palm oil indsutry are valuable I} resources with potential to be utilised raw material of animal feed
[4]. The beef cattle — palm oil integrated production systems are considered as one ofsuccessfull and
sustainable integrated agricultural production systems in Malaysia. [5]). Farmers in Rokan Hulu
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2
Regency of Riau Province, have increased their income level by implementing gtegration of beef
cattle — palm o1l [6]. The increasing@production of beef cattle towards meat self-sufficiency can be
achieved through the development of integration of beef cattle — palm oil [7].

Since 20@) The Indonesian government through the Ministry of Agriculture has been promoting
program of integration of beef cattle — palm oil to secure the availability of beef needs. Several
government agencies, both at the central and regional levels, have participated in encouraging the
development of integratiorfSince 2003 the Agricultural Research and Development Agency, has
studied the development of integration of beef cattle — palm oil, the results of studies has implemented
to the farmers [8]. The Directorate General of Ammal Husbandry and Health from 2012 to 2016 has
provided cattle, cages. equipment for made feed from biomass of the palm oil industry. and fertilizer-
making equipment to farmer groups in Indonesia to support the implementation of integration [9]. The
Ministry of State@wned Enterprises has also encouraged the State Oil Palm Plantation Company to
participate in the integration of beef cattle — palm oil [10].The Company of Perkebunan Nusantara III
has implemented the integration strategy of beef cattle - palm o1l since 2012 [11]. The government
encourages all levels of society, farmers, state companies, private companies, and research bodies to
mmplement integration. Integration activities have been carried out by various companies and people 1n
the form of small scale and large scale.

After fifteen years the program of integration of beef cattle — palm oil has been promoting, it is
needed a study to find out the progress.The progress can be observed from characteristic and problems
in the implementation of integration. The information generated from this study is very useful for
prfBm evaluation and as materials for preparation of further development strategies.

The objective of this study is to identify the main characteristics and problems of implementation
of integration was conducted on a small and large scale of palm o1l plantations in several provinces in
Indonesia.

2. Materials and Methods

The research was conducted in areas of palm oil plantations and in areas where the integration of
caltle-o1l has been successful. The locations of the research are Langkat regency, and Batu Bara
regency in North Sumatra Province, Pelalawan regency and Siak regency in Riau Province,
TanjungJabung Barat regency in Jambi Province. and KotaWllringin Barat regency in Central
Kalimantan This location was selected by the office that handled e Integration of cattle —palm oil in
each province and the Ministry of Agriculture of Indonesia. Interviews have been conducted to the
parties that have implemented cattle - palm o1l mtegration. The names of institutions interviewed for
each location and business scale are presented in Table 1.

Respondentsconsit of small farmer groups and large scale companies. Small farmer groups are a
group of farmers who own palm oil plantations or not, which seeks business integration of beef cattle -
palm oil. Large Scale is a palm oil plantation company that operates a large scale cattle - palm oil
integration and has a large area of land. Respondents who were interviewed were responsible for
activities, namely: chairman or farmer group management for respondents from farmer groups and
managers and personnel in charge of large scale companies. Each respondent has been interviewed
directly with a structured questionnaire. The number of respondents i this study were two
respondents from large scale and ten respondents from small scale.

The data collected are patterns of integration implementation, feed used, type of cattle used, and
problems of implementing integration. Data evaluation is done by categorizing data to provide an
overview of the application and problems of integration in several provinces in Indonesia.
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Table 1. Research Location, Institution, and Business Scale

No. Research Location Institution Cattle  Business
Heads  Sca
1. Langkat Regency in North Sumatera Palm Oil Research Center 160 Small
Province
2. Batubara Regency in North Sumatera  Group Farmer of Sentosa 25 Small
Province
3. Pelalawan Regency in Riau Province Group Farmer of Karya Lestari 148 Small
4. Siak Regency t in Riau Province Group Farmer of MajuMakmur 77 Small
Group Farmer of SumberRejeki 71 Small
Group Farmer of KaryaBersama 52 Small
o Tanjung Jabung Barat Regency in Group Farmer of Bumi Aji 75 Small
Jambi Province Group Farmer of Sidomakmur 28 Small
Group Farmer of Teladan 67 Small
6. Kota Waringin Barat Regency in PT. Agro Lestari =5.000 Large
Central Kalimantan Province PT. Sulung Ranch >5.000 Large
Group Farmer of SuburMakmur 130 Small

3. Results and Discussions

3.1 Pattern of Cattle - Palm oil Integration Adopted

Table 2 shows the pattern integration adopted by the community consists of three patterns that 1s
mtensive integration, semi-intensive integration, and extensive integration. There are four that
conducted mtensive integration, four of semi-intensive integration, and four of extensive integration.
There are twelve institutions surveyed that consist of two large-scale institutions and both conducted
extensive integration, while ten small-scale conducted intensive, semi-intensive, and extensive
integration. This suggests that a large-scale tendency of choosing extensive integration. This condition
1s done to reduce the cost for the manufacture of cages and feed. In livestock breeding cost of feed 1s
the biggest production cost that 1s sixty until eighty percent [12]. While small-scale does not tend to be
one pattern of integration model, 1t may be based on various factors that 1s the ability to prepare feed,
the availability of raw materials, the availability of palm o1l plantation, the ability of human resources,
and profit considerations. Farmers who conducted intensiveintegration due to consideration of not
owning plantation, plantation companies do not allow their land to be used as grazing sites, and
develop organic fertilizer businesses. I'armers who conducted semi-intensive integration because of
the existence of o1l palm plantations that can be used as grazing and security for cattle. And farmers
who conducted extensive integration due to the availability of land for grazing and reducing the cost of
making cage.Optimizing the utilization of palm o1l by products through technological approaches.
integration of beef cattle - palm oil can be implemented by semi-intensive patterns as well as intensive
patterns [13].

3.2 Type of Feed Used

Table 2 shows that feed used generally in the intensive integration is biomass of the palm oil
plantation industrythat is leaves: midrib. palm kernel cake. and solid. At the palm oil research center,
biomass derived from palm oil is 88.6 percent. farmer group of Karya Bersama is 90 percent, farmer
group of BumiAji 1s 75 percent. and farmer group of Subur Makmur 1s 98 percent. At the palm oil
research center, the biomass used consists of leaves and midrib from harvesting, and palm kernel cake.
Leaves and midrib chopped using a chopper machine that capable destroy leaves and midrib in fine
size. The farmer group of Karya Bersama. and Bumi Aji use leaves and midrib only. while the palm
kernel cake and solids are not used because it is difficult to get. Farmer group of Subur Makmur using
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leaves and mudrib chopped, palm kernel cake.and solid. This suggests that the integration can rely on
feed from biomass derived palm oil industry. The potential of biomass derived palm oil industry that
can be used as cattle feed 1s midrib, leaves, palm kernel cake, and solid [3]. Complete feed based palm
oil biomass can be used for cattle fattening [14]. The use of midriband leaves palm oil up to 60 percent
can increase the weight of beef cattle compared to feeding forage only and more efficient in the use of
feed [15]. Table 2 shows that there is a difference in the composition of the feed used, indicating that
the preparation of cattle feed from palm oil biomass still has no standard. The study of cattle — palm
oil integration still requires feed enrichment innovation that cheaper and easier in the utilifion of
biomass for cattle feed by mechanical, chemical and biological means in a fermentation [16]. Addition
of urea and EM-4 through the ammoniation-fermentation process shows the results relatively equal
control over the consumption of feed, digestibility, and body weigth gain of pampangan buffalo [17].

In the semi-intensive integration, the feed given mainly is the grass growing on the palm oil
plantation. Types of grass that is consumed, consist of leguminous, ferns, bushes, and reeds. These
grasses can be eaten by cattles. In addition to eating grass on the palm land, in the morning and
afternoon cattle are also given grass taken from around the location of farms and grasses exclusively
planted specifically. Unlike the others, group farmer of Karya Lestar1 provide concentrate on cattles in
the morning. The raw material of concentrate 1s 90 percent biomass of palm oil that consist of solid,
palm kernel cake, and midrib chopped and processed by fermentation. Meanwhile, when cattle graze
to palm oil plantations only for additional and enrich the type of intake and in the afternoon no longer
given food.

Tabel 2. Institution, Cattle Heads, Integration Pattern, Cattle type Used. and Feed Used

No. Institution Integration Cattle type Used Feed used
Pattern

1 Palm Ol Intensif Bali Cattle, Ongole  Concentrate (Leaves and Midrib

Research Center Crossbreed, and Chopped of Palm Oil, and Palm Kemel
Simmental Cake: 88.6%)

2 Group Farmerof  Semi Intensif  Bali Cattle Leaves and Midrib Chopped of Palm
Sentosa Oil: 90%

3 Group Farmerof  Semi Intensif  Bali Cattle Leaves and Midrib Chopped of Palm
Karya Lestari Oil: 75%

4 Group Farmer of Semi Intensif  Bali Cattle dan Concentrate (Palm Kemel Cake. Solid.
MajuMakmur Ongole Crossbreed  danMidrib Chopped: 98%)

5  Group Farmerof  Ekstensif Ongole Crossbreed  Grass under Palm oil, and Grass
SumberRejeki cultivated

6  Group Farmerof  Intensif Bali Cattle Grass under Palm oil, and Concentrat
KaryaBersama (Solid Palm Kemel Cake, and leaves

and Midrib chopped of palm oil: 90%)

7 Group Farmerof  Intensil Bali Cattle Grass under Palm oil, and Grass taken
Bumi Aji from the surrounding land

8  Group Farmerof  Semi Intensif  Bali Cattle Grass under Palm oil, and Grass taken
Sidomakmur from the surrounding land

9  Group Farmerof  Ekstensif Bali Cattle Grass under Palm oil
Teladan

10 PT. Agro Lestari  Ekstensif Bali Cattle Grass under Palm oil

11 PT. Sulung Ranch  Ekstensif Peranakan Ongole  Grass under Palm oil, and Concentrate

(Palm Kermnel Cake. and Solid: 69%)

12 Group Farmer Intensif Ongole Crossbreed  Grass under Palm oil, and Concentrate

of SuburMakmur and Bali Cattle (Palm Kermel Cake. and Solid: 69%)
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In Extensive integration, there are two institutions (Farmer Group of SumberRezeki, and Farmer
Group of Teladan) release cattle to graze on palm oil plantation and do not give any additional feed.
Cattle grazing on palm o1l sites owned by plantation companies in the surrounding area. There 1s an
agreement that cattle are only grazed on palm oil above 10 years old. Plantation still holds that cattle
are pests and can disrupt the growth of palm oil. Meanwhile, two other institutions (PT Agro Lestari
and PT Sulung Ranch) release cattle for grazing on palm oil sites, but provide additional feed in the
form of concentrate 69 percent composition of palm oil byproduct in the morning and afternoon. The
given dose 1s 3 kg/day. According to the manager this is done to meet the nutritional needs of cattles.
Shepherding 1s done 1n their palm o1l plantations that are over 10 years old. According to the manager,
grasses that grow less nutritious and the amount that can be consumed a little. The increasing age of
palm oil, the growing variety and vegetation and the decreasing number of natural vegetation [13].

3.3 Carile type used

Table 2 shows the types of cattles that are cultivated in mtegration activities, namely Bali, Simmental,
and Ongole crossbreed. Bali type 1s the most culltivated. Bali can be breeded on intensive, semi-
mtensive, and extensive integration patterns. The development of Bali cattle in the mtegration of
caltle—palm oil in an mtensive, semi-intensive, and extensive pattern can improve the productivity and
population of bali cattle [18]. According to the statement of the respondents there are several
advantages of using the type of Bali cattle, which is easy to adapt to feeds derived from palm oil
biomass, easy to get livestock seeds, not easily attacked by disease, preferably the community, and
easter in marketing. While Simmental and Ongole crossbred have some disadvantages that 1s the body
1s too large to be difficult to market, susceptible to disease. and difficult to adapt to the feed derived
from palm oil. Bah cattle have proven to be adaptive and productive, and very suitable for
development in palm oil plantation [19]. Bali cattle are preferred because the feed is easy and can
develop well [20]. Bali cattle have a high fertility rate., and are able to adapt well in the palm oil
plantation, which is indicated by good production performance and reproductive power and productive
age of more than 10 years old [18]. Bali cattle are also smaller in size, making it easy to graze on
extensive palm plantations.

3.4 Integration Implementation Issues
Table 3 shows, that problems faced by small-scale institutions are the difficulty to obtain solid and
palm kernel cake, have not mastered the feed processing technology made from palm oil industry
biomass, and issues about the problems caused by cattle that can damage the palm oil. Palm kernel
cake has high nutritional value and has been widely used as a mixture of feed making. Palm kernel
cake produced by palm oil mills have generally been contracted by large-scale feeding companies and
exported. This condition makes the palm kernel cake has been controlled large-scale feeding
companies and should not be sold to other parties. The needs of small-scale institutions are not able to
make contracts with the palm oil mills, so it is not possible to obtain palm kernel cake. The palm
midrib and leaves are the raw material feed source of crude fiber, each containing 50.9 percent and
21.5 percent so it can be used as a substitute for grass [21]. However, the level of lignin on the skin of
palm midrib and leaves is quite high, so to be consumed by cattle and increased its palatability needs
to be reduced in size. Appliances and chopper machines owned by small farmers have not been able to
produce a delicate product, so it can interfere with the digestion of the cattle. Stick contained in the
leaves, and midrib can not be chopped smoothly. Except at the palm oil research center, already has a
chopping machine capable of chopping leaves and midrib until the existing stick can be consumed by
the cattle.

Crude fiber, making palm kernel cake in its use as livestock feed is limited, to improve its
utilization required fermentation process with Aspergillus nigermold. Similarly, the solid easily
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becomes rancid and overgrown with mold if left in the open air. Increasing solid protein content can
be done through fermentation process with Aspegillusniger [22]. Farmers have not mastered the feed
processing technology of biomass of palm oil industry. Based on the results of field visits, farmer have
never received training on cattle feed processing made from biomass of palm oil industry. And farmer
do not know for sure the nutritional content of cattle feed that they make.

Cattle grazing in palm oil plantations by some parties is believed to cause damage to the growth
and production of palm oil. Small farmers usually utilize existing palm oil areas as well as other
community lands. These activities often get obstacles from the owners of oil palm plantations, they
consider that the cattle can have a negative impact on palm o1l. The cattle may consume the leaves on
immature crops that damage the leaves. the cattle can be a carrier for the spread of ganoderma and
caterpillar disease (metisa plana). In the rainy seasons, cattle may also damage the path for harvesting
in the palm oil plantations. The damage caused by cattle in the palm oil plantation is the damage of
leaves on immature crops, eating the falling palm oil fruit, to be a carrier of ganoderma boninense
disease and caterpillar, and soil degradation in the form of soil compaction [23]. The conflict between
farmer and owners of palm oil 1s common. Farmer need palm oil land as a grazing area, while palm o1l
plantation owners refuse because can damage their palm oil plantations. This condifgh leads to social
problems in the community that 1s the conflict between farmers and owners of palm o1l plantations.

In the palm oil plantation companies are implementing integration cattle — palm oil that is the belief
that cattle grazing in palm oil plantations can have negative impacts for palm oil. The policy of the
company that is still in doubt and considers that the entry of cattle into oil palm plantations is a pest
and hamper the increase of palm productivity. Concerns about the destruction of palm o1l are a major
problem factor in the implementation of cattle — palm oil integration [24]. The number of cattle grazed
m large quantities, often considered to be able to solidify the soil on palm o1l area and damage to the
harvest road especially in the rainy season. Harvest workers feel disturbed because the harvest road is
damaged and difficult to transport the harvest. So there is a conflict of interest between the manager of
the palm oil plantation and the livestock manager.

The problem that may also arise in the implementation of integration for large-scale institutions is
the problem of marketing. That cattle breeding itegration systems will continue if marketing can be
adequate [24]. The remote location of the farm 1s a problem in the marketing. The transport from
location to consumer will increase the cost and increase the selling price, so it will be difficult to
compete with the cattle fattened close to the consumer. The location of large palm oil plantations and
providing abundant feed for cattle is on the islands of Sumatra and Kalimantan. In addition, the
location of palm o1l plantations are far from the city that can be tens to hundreds of kilometers from
downtown. While the island of Java is where the largest consumer of beef, so it takes more
transportation to send it to the island of Java.

Another problem with integration 1s that there is no complete understanding of the principles of
integration. There is still a conflict of interest between livestok manager and palm oil manager. That
some principles in the implementation of cattle — palm oil integration are the palm oil industry is the
main business that needs to be addressed in order to develop sustainably: and the presence of livestock
in the integration should be able to improve competitiveness, preserve the environment, add value, and
improve the welfare of farmers [16]. Concerns also arise from the negative impacts caused by the
introduction of cattle livestock activities into palm oil plantations, may be an obstacle to the
achievement of sustainable palm oil plantations. At the point of principle and criteria of sustainable
palm oil Indonesia, it explain that is the plantation company must be able to carry out the maintenance
of plants in support of crop productivity, and able to implement the control of plant pest organisms
with the application of integrated pest control [25].
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Table 3. Integration Implementation [ssues

doi:10.1088/1755-1315/205/1/012016

No. Institution Integration Integration Implementation Issues Diversification Activities
Pattern
1 Palm Oil Intensif Cattle issues damaging palm oil Solid organik fertilizer,
Research Center plantation Liquid organik fertilizer,
[19] and Biogas
2 Group Farmerof  Semi Difficulty obtaining palm kernel cake,  Solid organik fertilizer,
Sentosa Intensif feed processing technology that has not  Liquid organik fertilizer
been optimal, and cattle issues
damaging palm o1l plantation
3 Group Farmerof  Semi Difficulty obtaining palm kernel cake,  Solid organik fertilizer
Karya Lestari Intensif feed processing technology that has not
been optimal, and cattle issues
damaging palm oil plantation
4 Group Farmerof  Semi Difficulty obtaining palm kernel cake.  Solid organik fertilizer
MajuMakmur Intensif feed processing technology that has not
been optimal, and cattle issues
damaging palm o1l plantation
5  Group Farmerof  Ekstensif Difficulty obtaining palm kernel cake, -
SumberRejeki feed processing technology that has not
been optimal, and cattle issues
damaging palm o1l plantation
6 Group Farmer of  Intensif Difficulty obtaining palm kernel cake,  Solid organik fertilizer,
KaryaBersama feed processing technology that has not  Liquid organik fertilizer,
been optimal, and cattle issues and Biogas
damaging palm o1l plantation
7 Ghroup Farmer of  Intensif Difficulty obtaining palm kernel cake,  Solid organik fertilizer,
Bumi Aji feed processing technology that has not  Liquid organik fertilizer,
been optimal, and cattle issues and Biogas
damaging palm oil plantation
8  Group Farmerof  Semi Difficulty obtaining palm kernel cake.  Solid organik fertilizer
Sidomakmur Intensif feed processing technology that has not
been optimal, and cattle issues
damaging palm oil plantation
9 Group Farmer of  Ekstensif Difficulty obtaining palm kernel cake, -
Teladan feed processing technology that has not
been optimal, and cattle issues
damaging palm oil plantation
10 PT. Agro Lestari Ekstensif  Cattle issues damaging oil palm -
plantations. marketing problem. and
understanding of the principle of
implementation of cattle — palm oil
integration
11 PT. Sulung Ranch  Ekstensif Cattle issues damaging oil palm -
plantations, marketing problem. and
understanding of the principle of
implementation of cattle — palm oil
integration
12 Group Farmer Intensif Difficulty obtaining palm kernel cake, -

ofSuburMakmur

feed processing technology that has not
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been optimal, and cattle issues
damaging palm oil plantation

3.5 Diversification Activities

Table 3 shows the institutions that carry out intensive cattle-palm oil integration pattern, all of
which undertake business diversification activities that is the making of manure, liquid fertilizer, and
biogas. The integration of beef cattle — palm oil has the potential for the development of bio-industry
of solid organic fertilizer from cattle dung and liquid organic fertilizer from cattle urine[3].The
purpose of this additional activity 1s to merease income and utilize livestock waste to support palm oil
plantation. The solid organic fertilizer and liquid organic fertilizer are sold to the group members and
also to the farmers around. The results of this activity was able to cover the operational costs of
integration activitiesthat is labor costs. The resulting biogas is used for energy needs of cooking
activities.In accordance with [12] reported, the cattle fattening business based on the waste of palm oil
mdustry in Siak Regency can be feasible because of diversification from the processing of cattle dung
and urine.

In the semi-intensive integration there are three institutions that carry out the utilization of solid
and liquid waste. Two institutions do business of making solid organic fertilizer, liquid organic
fertilizer, and utilization of biogas, while one institution only processed solid organic fertilizer. This
activity can be done by using cattle dung and urine that existed when the cattle was held from the
afternoon until morning. According to the manager, cattle generally throw a lot of dung in the
morning. At the time catile are grazed, the cattle dung that 1s wasted on the land 1s believed to be
fertilized for palm o1l.

In the extensive integration there is no diversification of business in the utilization of cattle dung.
The cattle grazed throughout the day on oil palm plantations dump dung in any place on palm oil area,
making it difficult to collect and process further. In PT Agro Lestari and PT. Sulung Ranch, cattle
grazed on land bounded by an electric wire with an average area of 30 hectares and filled as many as
300 head of cattle. Every day cattle are moved to another location. According to the manager there are
several advantages of extensive integration that 1s weed control costs are reduced and soil fertility 1s
better. In line with [26] reports that livestock can be integrated with plantation because saving weeding
costs. And another advantage cattle can produce feces and become organic fertilizer. According to [27]
that goat manure can enrich the soil with valuable nutrients for plant growth, inhibit the growth and
development of pathogenic fungi planted by S. Rolfsii so1l and simultaneously reduce incidine disease.

Conclusions

The integration of beef cattle - palm o1l in Indonesia is carried out with intensive, semi-intensive, and
extensive integration patterns. Type of Bali is the most commonly used. There is no standard
processing of cattle feed made from biomass of palm oil plantation industry. The issues encountered in
the implementation of cattle-palm oil integration by small-scale farmers are the difficulty of obtaining
palm kernel cake, unfavorable feed processing technology, and the issue cattle destroying palm oil
plantations. And large-scale are the issue cattle destroying palm oil plantations, marketing problem,
and understanding of the principle of implementation of cattle - palm oil integration. Business
diversification carried out on integration activities is manufacture of solid organic fertilizer, liquid
organic fertilizer, and the manufacture of biogas from cattle dung and urine.

References 14

[1] Riniarsi, D. 2017.0Outlook of Agricultural Commodities Sub Sector of Beef Husbandry. Center
for Agricultural Data and Information Syste@ls. Ministry of Agriculture. Indonesia

[2] Hendaryati, DD and Arianto, Y. 2017. Tree Crop Statistics of Indonesia 2015 — 2017.
Directorate General of Estate, Mimstry of Agriculture. Indonesia




ﬁtcmational Conference on Agribussines, Food and Agro-Technology

IOP Conf. Series: Earth and Environmental Science 205 (2018) 012016

[3]
[4]
[3]

(6]

[7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Gunawan, and Talib C. 2014. Potential of Bioindustry Development in Palm Oil - Cattle
@tegration System. Wartazoa Journal Vol. 24. No. 2: 67 - 74.
Jalaludin, SEFhtegrated Animal Production in Oil Palm Plantation.Retrieved September 12,
2018, from: hitp://www.fao.org/ljgfgstock/AGAP/frg/conf96 htm/jalaludi.htm
Dahlan, I and Kamal, HAW. 2014. Sustainability of cattle — crop plantations integrated
production systems in Malaysia. International Journal of Development and Sustainability Vol. 3
No. 2:252 -260
Bangun, R. 2010. Analysis of the integration system of beef cattle — palm oil in increasing
Jarmers' income in Rokan regency of Riau province [Thesis]. Andalas Umiversity postgraduate
program. Indonesia
Utomo, BN and Widjaja, E. 2012. Development of Beef Cattle Based on Oil Palm Plantation
dustrial. Jeurnal of Lithang Pertanian Vol. 31 No. 4 1153 - 161.
udaryanto, T.2017. Palm oil and Beef Cattle Integration System: A Strategy to Accelerate Beef
Production mn Indonesia. Retrieved September 12, 2018, from:
http://ap.ffic.agnet.org/ap db.php?id=732
Haryanto, B, et al. 2015. Policy Support In Accelerating The Development Of Integration Of
O1l Palm Cattle.Center Of Livestock Research And Development. Agricultural research and
development agency. Bogor
Sulaiman, I, Arifin, AN, Ereskayanto. 2013. Palm and Cattle Integration in PTPN VI. Proc. of
National Seminar on Animal and Veterinary Technology. Medan, September 3rd — 5th, 2013:
13-19
Argo, et al. 2015, Optimization of palm o1l - coconut integration strategy in state-owned
enterprises (bumn) in Indonesia. E-Jurnal Faculty of Administrative Sciences of Brawijaya
Jniversity : Vol. 9 No. 1: 11 -21
Setiawan, B S, and Elida, S. 2014. Cattle Fattening Business Based Waste of Palm Oil Industry
(Case on Farmers Group in Bukit Harapan Village, KerinciKanan District Siak Regency).
Journal of DinamikaPertanian Vol. 29 No.3: 255 - 262
Mathius, I. W. 2005. Technological Innovation of Utilization of Oil Palm Industry Side Product
as Ruminant Feed. Proc. of the National Workshop on the Development of Palm Oil — Cattle
Integration System. BanjarBaru, August 22nd -23%, 2005: 24 - 34
Purba, A, Mathius, IW, Ginting, SP, and Panjaitan, FR. 2012. Complete Feed Based on Palm
Biomass: Fattening of Local Cattle and Kacang Goat. Proc. of InSiNas: 57 - 61
Nurhayu, A, Ishak, BL, and Ella, A. 2015. Midrib and Leaves Palm as Substitution Forages for
feeding Cattle in East Luwu Regency of South Sulawesi.Institute for Agricultural Technology
Studies in South Sulawesi
Tiesnamurti, BfJanInounu, I. 2012. nnovation of Cattle Development System Integration of
Palm - Cattle. Agency for Agricultural Research and Development. Ministry of Agriculture.
Jakarta. p.8 — 11
Riswandi, A, AIM, Sandi, S, and Muhakka. 2014. Application of Ammoniation — Fermentation
Technology Based on Palm Plantation Waste For Increasing Productivity of Pampangan
Buffalo. APCBEE Proc.8: 93 — 98
Matondang, R. H.., and Talib, C. 2015. The Bali Cattle Development Model in Integration
Enterprises in Oil Palm Plantations. Wartazoa Vol. 25 No. 3:147 — 157
Puastuti, W, Mahendri, IGAP, and Diwhnto, K. 2012. Innovation of Cattle Development
System Integration of Palm Oil - Cattle. Agency for Agricultural Research and Development.
Ministry of Agriculture. Jakarta. p. 1 —33.
Utomo, BN, and Widjaja. E. 2012. Development of Beef Cattle Based on Oil Palm Plantation
Industrial. Journal of LithangPertanian Vol. 31 No. 4: 153 - 161.

IOP Publishing
doi:10.1088/1755-1315/205/1/012016




International Conference on Agribussines, Food and Agro-Technology

IOP Conf. Series: Earth and Environmental Science 205 (2018) 012016

[21]

(22]

[24]

[25]

[26]

[27]

Whulandari WA, and Gunawan. 2007. Building Agribusiness Laboratory Prima Tani Bengkulu
through Svstem Integration. Proc. of the National Workshop on Livestock Integration System.
Semarang, November 13rd - 14 th, 2007: 336 -343

Sirmrat, AP. 2003. Utilization of Oil Palm Sludge as Feed Material. Journal of Wartazoa Vol.
13. No. 2: 2003: 29 — 47

Rahutomo, S, et al. 2012. Integration of Palm, Cattle, and Energy. Palm Oil Research Center.
Medan. Indonesia

Setiadi, B, Puastuti, W, danfliwyanto, K. 2012. Innovation of Cattle Development System
Integration of Palm — Cattle. Agency for Agricultural Research and Development. Ministry of
Agriculture. Jakarta, p.34 —65.

Ministry of Agriculture. 2015.Regulation of the Ministry of Agriculture of the Indonesian
Republic No. 11 in 2015 Sustainable Palm Oil Certification System. Jakarta.

Diwyanto, K. and Priyanti, A. 2005. Livestock Development Prospect of Local Resource-Based
Integration. Proc. of the National Workshop on ithe Development of Palm Oil — Cattle
Bitegration System. BanjarBaru, August 22nd -23rd 2005:10 — 19.

Ebenezer, O, Clerk, GC, and Mensah, JK 2012, Effect of Dung of Goat in Oil Palm Plantation
onthe Growth of Soil Facultative Parasite SclerotiumRolfsuSacc. International Journal of
Plant, Animal, and Environment Sciences. Vol. 2: 202 = 207.

IOP Publishing
doi:10.1088/1755-1315/205/1/012016




ahi_2018 IOP_Conf._Ser. 3A Earth _Environ. Sci. 205 01201..

ORIGINALITY REPORT

12.. 7. 9. 104

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Nurdin Sitohang, Robert Siahaan. "Fruit
Characteristics of Cocoa in Various Altitude
Place", IOP Conference Series: Earth and
Environmental Science, 2018

Publication

4,

)

Submitted to University of Queensland
Student Paper

1o

e

repository.unair.ac.id

Internet Source

1o

=

Submitted to University of Nottingham

Student Paper

1o

£l

Submitted to University of Western Australia
Student Paper

1o

Simarmata Tualar, MiekeR. Setiawati,
Herdiantoro Diyan, Fitriatin BettyN. "Managing
of Organic-Biofertilizers Nutrient Based and
Water Saving Technology for Restoringthe Soil
Health and Enhancing the Sustainability of Rice
Production in Indonesia", IOP Conference

1o



Series: Earth and Environmental Science, 2018

Publication

eprints.unsri.ac.id
Intre)rnet Source <1 %
n Sri Indirawati, Amar Muntaha. "Analysis of <1 y
chemical parameters sourced from domestic °
waste in Lake Toba Region", IOP Conference
Series: Earth and Environmental Science, 2018
Publication
ap.fftc.agnet.or
n IntFe)rnet Sourc% g <1 %
Submitted to Universiti Teknologi MARA
Student Paper g <1 %
Tengku Norsalwani Tuan Lah, Nik Ab Rahman <1 y
Nik Norulaini, Mohammad Shahadat, Hideyuki °
Nagao, Md Sohrab Hossain, A. K. Mohd Omar.
"Utilization of Industrial Waste for the Production
of Cellulase by the Cultivation of Trichoderma
via Solid State Fermentation", Environmental
Processes, 2016
Publication
"Book of Abstracts International Conference on 1
<1

Agriculture, Environment, and Food Security
2017 (AEFS) 2017", IOP Conference Series:
Earth and Environmental Science, 2018

Publication




Submitted to Institut Pertanian Bogor
Student Paper g <1 %
Siswo Sumardiono, Aditya Dwi W N, Farel <1 o
Rahman A, Isti Pudjihastuti. "Livestock Feed °
Production from Sago Solid Waste by
Pretreatment and Anaerobic Fermentation
Process", MATEC Web of Conferences, 2018
Publication
isdsnet.com
Internet Source <1 %
ertambangan.fst.uinjkt.ac.id
IEternetSource g J <1 %
www.webs.wichita.edu
Internet Source <1 %
thegreenvegans.com
Intern%t Source g <1 %
Submitted to Universitas Jenderal Soedirman <1 .
Student Paper A‘J
Beth A. Miller, Chr!stopher D. Lu. .Current <1 o
status of global dairy goat production: an
overview", Asian-Australasian Journal of Animal
Sciences, 2019
Publication
Submitted to University of New England
Student Paper y g <1 %




Submitted to High Tech High
Student Paper g g < 1 %
Submitted to Richmond The American <1 o

International University In London
Student Paper

Exclude quotes Off Exclude matches

Exclude bibliography Off

Off



	ahi_2018_IOP_Conf._Ser._3A_Earth_Environ._Sci._205_012016_1.pdf
	by

	ahi_2018_IOP_Conf._Ser._3A_Earth_Environ._Sci._205_012016_1.pdf
	ORIGINALITY REPORT
	PRIMARY SOURCES


