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ABOUT ISAI

International Seminar on Animal Industry

International Seminar on animal Industry (ISAI) is a special forum for
the exchange of information, discussion on animal production issues and
opportunities to present scientific and technical achievements in animal sciences. Its
strategies and formulations are going to transform into practices. This seminar will
provide a window for strengthening international co-operation between scientists,
livestock specialists from industry and related institutions. The seminar is triennial
meeting hosted by Faculty of Animal Science, Bogor Agricultural University in
collaboration with Animal Scientists Society Indonesia (HILPI).

The first ISAl was held in Bogor on 23-24 November 2009. The theme of
this seminar was Sustainable Animal Production for Food Security and Safety.
Participant to the seminar came from Germany, United State of America, Japan,
Malaysia, and Indonesia. Eighty eight research papers had been presented in this
seminar.

The second ISAI was held in Jakarta Convention Center (JCC) on 5 — 6 July
2012. The theme of the second ISAl was Empowering Local Resources for
Sustainable Animal Production Due to Climate Change. The second ISAIl was
conducted in conjunction with Indo Livestock exhibition, the biggest and the most
comprehensive livestock technology exhibition and forum in Indonesia. In total 131
papers had been presented in the seminar consisted of 12 papers from invited
speakers, and 119 papers from participants (72 papers were presented orally and 47
papers were presented as posters). Participants to the seminar came from several
different countries including Australia, England, Japan, South Korea, South Africa,
Sweden, Switzerland, United States of America, Malaysia, Thailand, Turkey, Iran,
Irag, Pakistan and Indonesia.

The third ISAI was held in Bogor on 17-18 September 2015. The theme of

this seminar was Sustainable Animal Production for Better Human Welfare and
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Environment. Ninety seven papers had been presented during the two days seminar;
9 by invited speakers, 69 for oral and 28 for posters presentations. The speakers came
from different coutries including Australia, Egypt, France, Korea, German,
Netherland, Indonesia, Malaysia, Nigeria, Pakistan, Thailand, The United State and
Indonesia.

The fourth ISAI will be held in Bogor on 28 — 30 August 2018. The theme of
this seminar will be Harmonizing Livestock Industry Development, Animal Welfare,
Environmental and Human Health.
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PREFACE

It is a great honor for us to complete the Proceeding of the Fourth
International Seminar on Animal Industry. The proceeding consists information
about editors, reviewers, about ISAI, about HILPI, papers presented in the seminars,
committee, and supporting organizations.

We have received 110 abstracts to be reviewed, however, only 93 papers
were accepted to be presented in oral or poster presentation. The full paper from
accepted presenter were reviewed by scientific committee in the related field and
international reviewers. Papers from the invited speakers were not further reviewed
and some of them were not in full papers. Some papers have sent back to the authors
for substantial correction. Some technical correction only were done by reviewers
and editors directly.

In this opportunity, the Editors would like to thanks all reviewers,
contributors and organizing committee for their collaboration and support from the
preparation until the finalization of the proceeding. Hopefully, this proceeding will
be useful reference to improve animal production and animal industry information
and technology for academicians and livestock industry experts, as well as other

related users.

Bogor, August 2018
On behalf of Editors,

YW )
/A&

/

Dr. Ir. Asep Sudarman, M.Agr.Sc
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FOREWORD

Distinguished,

e Rector of Bogor Agricultural University, Dr. Arif Satria, SP, MSi.

o Director General of Livestock Services and Animal Health, Ministry of

e Agriculture, Republic of Indonesia, Dr. drh. | Ketut Diarmita, MP.

e Dean of Animal Science Faculty, Bogor Agricultural University, Dr. Ir.

e Mohamad Yamin, MAgr. Sc.

o Invited Speakers and all participants of the International Seminar on Animal
e Industry 2018

Assalamu’alaikum warahmatullaahi wabarakatuh,

Good morning ladies and gentlemen,

It is my great pleasure to welcome you all, distinguished guests, speakers and
participants, to the Fourth Internasional Seminar on Animal Industry (ISAI 4th, 2018)
held at the IPB International Convention Center, Bogor Indonesia. This seminar with
the theme “Harmonizing Livestock Industry Development, Animal Welfare,
Environmental and Human Health” is organized by Faculty of Animal Science, Bogor
Agricultural University in collaboration with Animal Scientists Society Indonesia
(HILPI).

Following the commendations from ISAI 1, ISAI 2, and ISAI 3 which were
held in Indonesia in 2009, 2012, and 2015, the strategic issues of ISAI 4th is
emphasized on animal logistics, trade-off between animal industry development,
animal welfare, and environmental concern toward a sustainable animal production.
There are 102 papers will be presented during the three days seminar; 9 by invited
speakers, 66 for oral and 27 for posters presentations. The speakers come from
different coutries including the Netherland, Poland, USA, Australia, Egypt, Japan,
China, Malaysia and Indonesia.

In concurrent with this seminar, several events will be conducted including
congress of FLPI (Indonesian Animal Logistics Forum), Youth Forum, and Mid

Conference Tour. FLPI congress will be conducted in the second day which involves
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Indonesian and the Netherland Government, Logistics Associations, Logistics
Experts, Animal Logistics Companies, and all participants of this seminar. Youth
Forum consists of poster, paper and art competition. Selection for paper and poster
competition have been done by international experts prior to this seminar. The winner
will be invited to join this seminar. The participants of art competition will show their
performance during this seminar and will be judged by all seminar participants.

This is a great opportunity for scientists, researchers, private sectors and
policy makers to discuss recent issues on sciences and technologies development in
a broad sense of animal production, including animal enviroment; animal feed
nutrition and nutrigenomics; animal logistics; animal management; animal product’s
technology; animal welfare, health and disease prevention; breeding and genetics;
animal agribusiness, social economics and policy in animal production. | believe,
there is an open window for initiating and strengthening collaboration amongst
scientists, institutions, and private sectors during and after the seminar.

On behalf of the Organizing Committee, | would like to express my sincere
appreciation and thanks to IPB, and some units within, including Directorate of
International Program, Faculty of Animal Science, Department of Animal Production
and Technology, Department of Nutrition and Feed Technology for all advice and
funding supports.

I would like to express my sincere appreciation and thanks to the Netherlands
Government, and some units within, including NUFFIC (The Dutch Organization for
Internationalization in Education), MSM (Maastricht School of Management), WUR
(Wageningen University Research) and AERES Groep. The success of this seminar
could only be achieved with all valuable supports and sponsorships from Animal
Logistics Indonesia-Netherlands (ALIN) and Directorate of International Program of
IPB.

My recognition and gratitude are also forwarded to the Steering Committee
for advice and support, to international and national reviewers and the Scientific
Committee for hard working and such great contribution. Last but not least, toall my

dear coleagues of the Organizing Committee members, who have been working
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smartly and full of dedication and passion, to make this seminar a great succesfull
event.

To all participants, hopefully, the three days seminar may bring fresh ideas,
and enhance collaborations for future success toward harmonizing livestock industry
development, animal welfare, environmental and human health. Big appologies for
any incoveniences during the seminar, wish you all having good times, and fruitful
discussions.

During your short stay, please enjoy the surrounding of Bogor city, the
Museum of Presidential Palace and Historical Botanical Garden of Bogor.

Bogor, August 28, 2018

The ISAI 4th 2018,
Chairperson of Organizing Committee

— QW) ‘

DeéI)aI

The 4t International Seminar on Animal Industry Bogor, August 28-30, 2018 | Xi



REMARKS

e Dr.drh. I Ketut Diarmita, MP (Director General of Livestock and Animal

e Health-Ministry of Agriculture Republic of Indonesia)

o Dr. Arif Satria, SP, MSi. (Rector of IPB)

e Dr. Despal, SPt, MSc. Agr (Chairperson, The 4th International Seminar on

Animal Industry)

e Our Colleagues from Indonesian universities and research institutes,

o Distinguished foreign participants and speakers,

o Representative of livestock services officers of local government from all
over Indonesia,

o Distinguished guests, ladies and gentlemen.

Assalamu’alaikum warahmatullaahi wabarakatuh,

I am pleased to welcome you all to Bogor city for attending “The Fourth
International Seminar on Animal Industry 2018 held by Faculty of Animal Science,
Bogor Agricultural University (IPB) and Animal Scientists Society Indonesia
(HILPI). As the Dean of the Faculty, I am also really honored to host this conference.

First, let me introduce briefly about Bogor city. Bogor is one of the major
scientific and educational centers in Indonesia. A significant part of academic and
research base was designed and laid in the period of Dutch colonization. In particular,
since the beginning of the 19th century laboratories and professional schools were
established and focused primarily on improving the efficiency of the colonial
agriculture. Similar to the prevailing profile of research and academic activity was
retained in Bogor after independency. As in the second half of 20th century, and in
the 2000s strongest areas were Agricultural Sciences, Biology, Animal and
Veterinary Sciences. The main educational and scientific center with the utmost
national importance is Bogor Agricultural University - IPB. It is therefore the city
regularly hosted various international events, such as international seminars and

conferences.
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I would like to express my gratitude to IPB and the Netherlands government
for supporting us to hold this conference, and also to the organizing committee of the
present conference for their hard work and persistence. | convey my sincere gratitude
to all the parties which is supporting this event, such as Directorate General of
Livestock and Animal Health-Ministry of Agriculture Republic of Indonesia, Animal
Logistics Indonesia Netherlands (ALIN), Directorate of International Program of
IPB, NUFFIC (The Dutch Organization for Internationalization in Education), MSM
(Maastricht School of Management), WUR (Wageningen University Research) and
AERES Groep. Thank you so much with huge appreciation, for being part of this
important event and such enormous contributions.

I am very pleased to see here the delegates from various foreign countries as
well as representatives from many domestic institutions. | hope you find this
conference and the city, both interesting and stimulating and that you enjoy meeting
up with your professional colleagues as well as having pleasure time during your stay
in Bogor.

Thank you very much and Wassalamu’alaikum warahmatulaahi

wabarakaatuh.
Bogor, August 28, 2018

Dean Faculty of Animal Science,

Bogor Agricultural University
z

Dr. Ir. Mohamad Yamin, MAgr. Sc
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SEMINAR PROGRAM
FIRST DAY

Tuesday, August 28, 2018
Venue: Ballroom, IPB International Convention Centre

Time Event

08.00 - 08.30 | Registration

08.30 - 09.00 | Morning coffee

09.00 - 10.00 Opening ceremony

Report from OC

Welcome Address from Dean Faculty of Animal Science
Opening speech from Director General of Livestock and
Animal Health

Appreciation for Director General of Livestock and Animal
Health

Appreciation for Sponsors

Photo session

10.00 - 12.00 | Plennary Session 1

10.00 - 10.20 | Invited Speaker 1

Prof Wayne Pitchford (Australia)

Optimizing sheep production in tropical area

10.20 - 10.40 | Invited Speaker 2

Dr Marcel Ludema (The Netherlands)

Livestock supply chain, problem and future prospect
10.40-11.00 | Invited Speaker 3

Prof Luki Abdullah (Indonesia)

Green concentrate development in Indonesia
11.00-11.20 | Invited Speaker 4

Livestock Industry

AGP-Free Poultry Production System

11.20-12.00 | Discussion

12.00-12.10 | Invited Speakers and moderator appreciation
12.10-13.10 | Lunch

13.10-13.35 | Poster session |
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FIRST DAY
POSTER SESSION |

Tuesday, August 28, 2018
Time: 13.10-13.35

No ID Author(s) Titles
18014 | Retno Widyani; Muh Hisyam In Vitro Studies : Potensial of
Hermawan Dyospiros Kaky as an Agent of

Anti Cholesterol to Decrease
Stroke Case

18016 | Helmy Metawi Small Ruminants Production
Performance under Different Water
Availability in Egypt

18031 | Erina Erina; M. Aman Yaman; Ratio of Bursa Fabricius Weight
Vinky Claudya Fransiska; and Final Body Weight, Thymus
Kamiliyatul Fadhilah Regression Time on Alpu Chicken

18039 | Fuad Hasan; Hamdan Inbreeding of Murrah Buffalo in

Tanjung Garbus Village, Deli
Serdang Distric, North Sumatera

Province
18042 | Zakiah Wulandari; Laila Nutritional Content and
Wahyuni; Neny Polii Characteristics of Protein Tortilla

Corn Chips with The Addition of
Egg White Powder as Protein

Source
18050 | Ingriet Lumenta; Lidya Kalangi; Development of Duck Farming
Artise Salendu; Femi Elly Environmentally Friendly in

Regency Of Minahasa, North
Sulawesi Province, Indonesia
18052 | Artise H.S. Salendu; Ingriet D.R. | Prospect of Environmental Beef

Lumenta; Femi H. Elly; Derek Cattle Development in Regency of
Polakitan North Bolaang Mongondow, North
Sulawesi Province, Indonesia
18053 | Lidya Siulce Kalangi; Stanly Empowerment for Duck Farmer
Oktavianus Bryneer Lombogia; Group in Tuutu Villages West
Sony Arthur Ely Moningkey Tondano District Minahasa
Regency North Sulawesi Province,
Indonesia
18055 | Tilly F.D Lumy; Meiske L. Role of Feed Technology in
Rundengan; Anneke K Rintjap; Increasing Cattle Productivity in
Richard E.M.F Osak South Minahasa Regency Of North

Sulawesi, Indonesia
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18056

Ingriet D.R Lumenta; Agustinus
Lomboan; Sony A.E. Moningkey;
Femi Elly

Pig Farming Development
Environmental Friendly in the
Villages of Pinapalangkow District
of Suluun Tareran Regency of
Minahasa, North Sulawesi
Province, Indonesia

18057 | Paulina Szulc; Magdalena Effect of Flavonoids of Paulownia
Bryszak; Min Gao; Haihao Clon In Vitro 112® on In Vitro
Huang; Matgorzata Szumacher- Ruminal Fermentation and
Strabel; Victor Rodriguez; Methane Emission Using the
Yulianri Rizki Yanza; Anna Hohenheim Gas Test
Stochmal; Barbara Moniuszko-
Szajwaj; Adam Cieslak

18058 | Sintya Umboh; Erwin Wantasen; | Technology Adoption Rate of
Hendrik Gijoh Crop-Cattle Integrated Farming

System in Minahasa District
18060 | Femi Hadidjah Elly; Artise H.S. Empowerment of Farmers in

Salendu; Charles L. Kaunang
Indriana; Syarifuddin;
Ramlan Pomolango

Efforts To Develop Sustainable
Cattle Farming In Sangkub District
Regency of North Bolaang
Mongondow, North Sulawesi
Province, Indonesia
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FIRST DAY

PARALLEL SESSIONS

Tuesday, August 28, 2018

Muhamad Arifin; Irma Isnafia
Arief; Cahyo Budiman

Lilis Khotijah; Citra Fadzria;
Didid Diapari; Prasetyo Nugroho;
Dewi Apri Astuti

Time/ Room A Room B Ballroom
Sessions Animal Product Technology Feed, Nutrition, and Breeding and Genetics
Nutrigenomic

Session 1

Moderator : | Dr Tuti Suryati, S.Pt., M.Si. Prof. Dr. Ir. Komang G.W. Prof. Dr. Ir. Ronny R Noor

13.45-13.55 | 18024 18018 18030
Yurliasni; Yusdar Zakaria; Sitti Endang Sulistyowati; Irma M. Aman Yaman; Zulfan;
Wajizah; Zuraida Hanum Badarina; Sigit Mujiharjo Muhammad Daud; Allaily
Quality of Lactobacillus plantarum | Milk Production of Dairy Cow Fed | The Effects of Chicken Type on Egg
in Goat and UHT Milk Concentrate Containing Durio Production and Egg Quality on

Zibethinus Peel Meal Fermented Crossbreed Local Chicken with
with Pleurotus Ostreatus Backyard Maintenance System

13.55-14.05 | 18028 18043 18011
Hajrawati; Henny Nuraini; Irma | Irma Badarina; Dwierra Surya Nur Rahmatullah; Zulham
Isnafia Arief; Dondin Sajuthi Evvyernie; Toto Toharmat Efendi; Hamdi Mayulu; Fikri
Oxidation and microbial growth The Improvement of Concentrate Ardhani; Abrani Sulaiman
characteristic of cooked Beef Patty | Diet Quality on The Lactating PE Comparative Morphometrics Based
as affected with Cemba (Albizia Goat Health on Discriminant Analysis in Rooster
lebbeckoides [DC.] Benth.) leaf and Hens Local Chicken from East
extract Kalimantan

14.05-14.15 | 18040 18073 18101

Alif Iman Fitrianto; Anny
Rosmayanti; Arief Boediono
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Kinetic and Thermodynamic Study
of Plantaricin I1A-1A5 Produced by
Lactobacillus plantarum 1HA-1A5

Effect of flushing diet with different
fat sources on preovulatory follicle
of Etawah crossbred doe

In vitro Embryo Production Using
Simmental Cattle (Bos taurus) and
Brahman Cattle (Bos indicus)
Frozen Semen

14.15 - 14.25 | 18029 18091
Suharyanto; Henny Nuraini; Tuti | Nyai Mukholisah; Tria Dansi
Suryati; Irma Isnafia Arief; Anggraini; Suprihandini Aprilia
Dondin Sajuthi Pribadi; Komang G Wiryawan,;
Enhancement of Physicochemical Sri Suharti
Properties of Beef Sausage Batter Isolation and Identification of 2,3-
by Adding Senduduk (Melastoma Dihidroxypyridine (2,3-DHP)
malabathricum L.) Leaf Extract Degrading Bacteria of Bali Cattle
Rumen Fed Leucaena leucocephala
Leaves Based Ration
14.25 - 14.45 Discussion
Session 2
Moderator Dr. Irma Isnafia Arief, S.Pt., M.Si | Prof. Dr. Ir. Nahrowi, M.Sc. Dr Asep Gunawan, S.Pt., M.Sc
14.45 - 14,55 | 18069 18020 18026

Muhammad Yusuf; Rifa Rafi’atu
Sya’bani Wihansah; Asti Yosela
Oktaviana; Bunga Putri Febrina;
Rifkhan; Julian Karta Negara;
Yuni Nur Raifah; Aristo
Kurniawan Sio; Muhamad Arifin;
Tuti Suryati

The Effect of Curing on Phsycal,
Chemical and Physicochimical
Properties of Dendeng

Allaily Tarman; Muhammad
Aman Yaman; Herawati Latif;
Zulfan Zulfan; Nahrowi Ramli;
Muhammad Ridla

Chemical, Physical and
Microbiological Characteristics of
Fermentation Feed

Eka Meutia Sari; Riska Maulani;
Mohd. Agus Nashri Abdullah
Reproduction Characteristics of
Female Buffalo in Condition of
Livestock Farming in North Singkil
District, Aceh Singkil Regency
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14.55 - 15.05 | 18049 18033 18032
Wendry Setiyadi Putranto; Yuli Retnani; Taryati Taryati; Bram Brahmantiyo; Henny
Maggy Thenawidjaja Suhartono; | Dipa Argadyasto Nuraini; Astari Wibiayu Putri
Harsi Dewantari Quality Test of Feed Supplement of | Phenotype Characteristics of
Kusumaningrum; Puspo Edi Mash, Pellet, Wafer Containing Hycole, Hyla and New Zealand
Giriwono; Apon Zaenal Mustopa; | Nigella Sativa Waste For Dairy White
Hartati Chairunnisa Goat
Lactobacillus Casei 2.12 Isolated
From Ettawa Goat Milk Showed
Milk Clotting Activity

15.05 - 15.15 | 18108 18035 18041
Herly Evanuarini; Imam Samadi Samadi; Siti Wajizah; Rudi Afnan; Sri Darwati; Nur
Thohari; Anggraini Ayu Putri Agus Arif Munawar Widayanti
Pratama Near Infrared Spectroscopy Applied | Egg Production and Reproduction of
Chemical Quality and Sensory to Animal Feed: Fast Analysis of Arab and Merawang Chickens
Evaluation of Salted Eggs with Main Quality Attributes Crossbred
Addition of Black Grass Jelly
(Mesona palustris BL.)

15.15 - 15.25 | 18087 18036 18079

Nurmeiliasari; Dewi Apri Astuti;
Rudy Priyanto; Salundik
Salundik; Junichi Takahashi; T
Okamoto; M Okamoto

Carcass, Meat Quality and Fatty
Acid Composition of The
Longissimus Muscle of Rumen
Mechanical Stimulating Brush
Administrated Brahman Cross
Steers

Mohammad Miftakhus Sholikin;
Anuraga Jayanegara; Nahrowi
Nahrowi

Characterisation of antibacterial
peptides and minimal inhibitory
concentration of Hermetia illucens
with different chemically processing

Fariz Am Kurniawan; Jakaria
Jakaria; Rudy Priyanto
Non-Genetic Factors Affecting
Reproduction Traits of Indonesian
Brahman Cross (BX)
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15.25 - 15.45 Discussion
15.45 - 16.00 Coffee break
Room A Room B Ballroom
Animal Environment ; Animal Agribusiness, Social Feed, Nutrition, and
Feed, Nutrition, & Nutrigenomics | Economics and Policy in Animal Nutrigenomics
Animal Management Production
&Production
Session 3
Moderator : | Prof Dr. Ir. Dewi Apri A., M.S Ir. Huub Mudde, MSc Dr. Ir. Idat G. P., M.ScAgr.
16.05 - 16.15 | 18067 18007
Teguh Dwi Putra; Novadhila James Hellyward; Argus Saadah, | 18086
Rahmi; Bramada Winiar Putra; Fuad Madarisa; B.R.T Putri Nur Kumalasari; Lusi Wahyuni;
Sigit Bintara; Endang Baliarti Prospect of Dairy Cattle Business Luki Abdullah
The Physiological Response of Development in Padang Panjang, Germination of Asystasia gangetica
Angus x Bali Crossed Calf on Indonesia seeds exposed to different source,
Tropical Environment as an size, storage duration and pre-
Indicator of Adaptability germinative treatments
16.15-16.25 | 18084 18099 18094

Nur Fathia; Idat Galih Permana;
Komang Gede Wiryawan

The Influence of Palm Kelner Cake
on Nutrient Intake and Performance
of Growing Brahman Cross Cattle

La Ode Arsad Sani; Usman
Rianse; Bahari; Harapin Hafid;
Widhi Kurniawan

Household Economy of Bali Cattle
Farmer with Different Farming
Combination in Konawe Selatan
Regency of Southeast Sulawesi
Province

Panca Dewi Manu Hara Karti;
Rahmat Triyono; Indah
Wijayanti

Selection of irradiated 300 Gy
Alfalfa (Medicago sativa) on Acid
Stress through Tissue Culture
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16.25-16.35 | 18047 18054 18095
Hamdani Maulana; Panjono ; Jolanda K.J Kalangi; Jeane C Widhi Kurniawan; Hamdan Has;
Bayu Andri Atmoko; Endang Loing; Femi H. Elly; Sintya J.K Muh. Amrullah Pagala; Natsir
Baliarti Umboh Sandiah; Teguh Wahyono; Shinta
Pre-Weaning Growth of Bali Calf Empowerment for The Group of Nugrahini Wahyu Hardani;
from Cows that Kept Semi Intensif | Cattle Farmer in the Village of Supriyanto
in Oil Palm Plantations Pinabetengan Tompaso District bmr Sorghum Productivity Grown
Minahasa Regency North Sulawesi | on Swamp-soil Applied Biochar and
Province Indonesia Harvested in Different Age
16.35-16.45 | 18063 18015 18075
Marsetyo; Mustaring; Ulrikus Romsen Lole Asep Tata Permana; Panca Dewi
Muhammad Basri Local Chicken Marketing System in | Manu Hara Karti; Luki
The effect of Legumious Kupang City East Nusa Tenggara Abdullah; Suwarno
Supplementation on Feed Intake, Province Indonesia The effect of Eisenia foetida on
Digestibility and Liveweight Gain Latosol on the Growth of Plants:
of Etawa crossbreed goat given Sorghum bicolor and Centrosema
Paspalum atratum as basal feed pubescens
16.45-17.00 Discussion
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FIRST DAY
WELCOME DINNER

Venue: Ballroom
Time: 18.30 - 21.30

Time Agenda
18.30-19.30 | Registration and Dinner
19.30-19.35 | Opening
19.35-19.45 | Speech from Chairman of Committee

19.45-19.55 | Speech from Dean of Animal Science Faculty
19.55-20.30 | Art Performances (Contestants)

20.30 - 20.45 | Art Performances (Angklung; participants)

20.45 - 21.20 | Art Performances (country representatives)
21.20-21.30 | Closing

The 4t International Seminar on Animal Industry Bogor, August 28-30, 2018 | XXii



SECOND DAY
FLPI MID CONFERENCE

Wednesday, August 29, 2018
Venue : Ballroom

Research and Development
Planning”

Time Activity | PIC/Speaker/Moderator
07.30 - 08.30 | Registration & Coffee Morning
08.30 - 08.35 | Opening Master Ceremony (bilingual)
08.35 - 08.45 | Welcoming Speech Prof. Dr. Ir. Iskandar Zulkarnaen
Siregar, M.For.Sc.*
(Director of International
Program)
08.45 - 08.55 | Welcoming Speech Nanya Burki
(Head of Development and
Partnership, NUFFIC — NESO
Indonesia)
08.55 - 09.15 | Keynote Speech Zaldy llham Masita
(Indonesian Logistic Association)
09.15-09.30 | Symbolic opening all participants
ceremony by playing
angklung together followed
by photo session
09.30 - 09.45 | Coffee Break
09.45-10.15 | Session 1 : “Animal Logistic in International Perspective”
1. Multis takeholder Ir. Huub Mudde, M.Sc. (MSM,
cooperations Netherlands)
2. FLPI's Development Prof. Dr. Ir. Luki Abdullah, M.Sc.
and Contribution (Chairman FLPI)
10.15 - 10.20 | FLPI profile video playback (5 minutes duration)
10.20 - 12.00 | Session 2: “National Moderator :

Prof. Dr. Ir. Senator Nur
Bahagia

1. Animal Logistics at
National Program 2019

Ir. R.Anang Noegroho Setyo
Moeljono, M.E.M

(Director of Food and Agriculture
BAPPENAS)

2. Animal Logistics
Research Scheme

Prof. Dr. Muhammad Dimyati,
M.Sc.

(Director General of Research and
Development — Ministry of
RISTEKDIKTI)
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3. Animal Logistic Ir. Juan Permata Adoe*
Business in Indonesia (KADIN)
12.00 - 13.00 | Break (pray & lunch)

13.00 - 14.50 | Panel Session Moderator : Noverdi Bross, PhD
“Prospective of Animal
Logistics Business in 1. George Hughes
Indonesia” (Red Meat and Cattle-

Indonesia-Australia
Partnership)

2. Efi Lutfillah
(Frisian Flag Indonesia)

3. Frits Blessing
(Initiator Living Lab Logistics
Netherlands — Indonesia)

4. Lennart Ephraim (Chartering
Manager Livestock Express
Pte Ltd. [SINGAPORE/PT.
\Vroon)

5. Cris Lumabi, HSE
(Superintendent and sailed as
Captain on livestock ships,
Livestock Express Pte Ltd.

SINGAPORE/PT. Vroon)

14.50 -15.00 | Conclusions of the Dr. Despal, S.Pt., M.Sc.Agr.
conference

MID CONFERENCE TOUR

(Will be conducted according to participant’s registration. Details of the tour
will be announced at welcome dinner)
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THIRD DAY

Thursday, August 30, 2018
Venue : Ballroom, IPB International Convention Centre

Time Event
08.00 - 08.30 Registration
08.30 - 09.00 Morning coffee
09.00 - 10.00 Keynote Speech
Rector of Bogor Agricultural University
Animal Industry in Industrial Era 4.0
Appreciation for Rector of Bogor Agricultural University
MOA signing between Faculty of Animal Science IPB and
1. Adeleide University
2. Animal Research and Development (ICARD), Ministry
of Agriculture
3. PT Lembu Jantan Perkasa
Photo session
Plennary Session 1
10.00 - 10.20 Invited Speaker 1
Prof Junichi Takahashi (Japan)
Livestock and Greenhouse Gas Emission: Bilateral Impact and
Prophylactic Modulation
10.20 - 10.40 Invited Speaker 2
Dr. Sanders (Netherland)
Poultry Welfare
10.40 - 11.00 Invited Speaker 3
Prof Cece Sumantri (Indonesia)
Genetic marker of Indonesian local livestock
11.00-11.20 Invited Speaker 4
Dr Mohamad Yamin (Indonesia)
Sheep and Goat Industry in Indonesia: The Prospect, Potency
and Challenges
11.20-12.00 Discussion

12.00 - 12.10 Invited Speakers and moderator appreciation
12.10-13.10 Lunch
13.10-13.35 Poster session 11
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THIRD DAY
POSTER SESSION 11

Thursday, August 30, 2018
Time: 13.10 — 13.35

No ID Author(s) Titles
18061 | Artise H S Salendu; Femi H Elly; | Introduction of Technology for the
Fietje S.G. Oley Development of Duck Farming in
the Village of Tompaso District
Minahasa North Sulawesi
Province, Indonesia
18062 | Yulianri Rizki Yanza; Adam The Effect of Medium Chain Fatty
Cieslak; Anuraga Jayanegara; Acids on Rumen Methanogenesis
Andre Meiditama Kasenta; In Vitro: Meta-Analysis
Malgorzata Szumacher-Strabel
18066 | Min Gao; Magdalena Bryszak; Fatty Acids Profile of Breast and
Haihao Huang; Victor Rodriguez; | Leg Muscles Enteric Methane
Paulina Szulc; Yulianri Rizki Emission of Broiler Chicken Fed
Yanza; Maciej Gogulski; Adam Diet with Fermented Rapeseed
Cieslak; Malgorzata Szumacher- Cake
Strabel
18068 | Victor Rodriguez; Magdalena Dairy Cows’ Methane Emission
Bryszak; Min Gao; Haihao Measured by Non-Invasive
Huang; Matgorzata Szumacher- Infrared Analyzer under Polish
Strabel; Paulina Szulc; Yulianri Commercial Farm Conditions
Rizki Yanza; Adam Cieslak
18071 | Magdalena Bryszak; Min Gao; The Effect of Lupinus
Haihao Huang; Matgorzata Angustifolius on the Milk Gene
Szumacher-Strabel; Victor Expression FASN, LPL, SCD,
Rodriguez; Yulianri Rizki Yanza; | FADS1 and ELOVLS5 of High-
Paulina Szulc; Adam Cieslak Yielding Dairy Cows
18072 | Magdalena Bryszak; Marek The Effect of Dietary Lupinus
Kazimierczyk; Piotr Pawlak; Min | Angustifolius on the Expression of
Gao; Haihao Huang; Viktor Milk Genes Coding Enzymes
Rodriguez; Matgorzata Regulating Fatty Acid Metabolism
Szumacher-Strabel; Paulina Szulc; | of High-Yielding Dairy Cows
Yulianri Rizki Yanza; Adam
Cieslak
18081 | Josephine Louise Pinky Saerang; | Charactertistics of Habitat
Hapry Fred Nico Lapian; Lucia "Manguni*
Johana Lambey
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18085 | Jakaria Jakaria; Dwi Lestari; New Single Nucleotide
Mokhamad Fakhrul Ulum; Rudy Polymorphism (Snp) of the 5utr
Priyanto; Cece Sumantri Stearoyl-Coa Desaturase (Scd)

Gene in Bali Cattle (Bos
Javanicus)

18088 | Yulianri Rizki Yanza; Katrin Evaluation Effects of Different
Roosita; David Kua°nicki; Min Galactogogue Sources: M.

Gao; Victor Rodriguez; Paulina Oleifera, C. Amboinicus L., and
Szulc Galohgor A® Herbmix on Rumen
Fermentation

18090 | Rudy Priyanto; Asnath Maria Frame Sizes Development of
Fuah; Henny Nuraini; Bramada Brahman, Madura and Ongole
Winiar Putra; Winarno Cross Cattle In Growing Phase

18100 | Sawosz E; Lozicki A; Nanoparticles of Zink Oxide as a
Lukasiewicz M; Niemiec T; Source of Zn in the Diets for
Niemiec J; Matuszewski A; Broiler Chicken
Jankowski J; Jozefiak D;

Chwalibog A
18102 | Anisya Nur Khasanah ; Irma Perception of Frozen Beef From

Isnafia Arief; Lucia Cyrilla ENSD

Bussiness Consumers at Bogor
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THIRD DAY

Thursday, August 30, 2018

Time/ Room A Room B Ballroom
Sessions Agribusiness, Social Economics & Feed, Nutrition, and Animal Environment;
Policy; Production Nutrigenomics Feed, Nutrition, and
& Management Nutrigenomics

Session 4

Moderator : | Prof. Dr. Ir. Asnath M Fuah Prof. Dr. Ir. Samadi, M.Sc. Prof. Dr. Ir. James Hellyward

13.50 - 14.00 | 18064 18009 18051
Stanly O.B. Lombogia; Lidya S Muhammad Daud, M. Aman Femi Hadidjah Elly; Agustinus
Kalangi; Sony A.E Moningkey; Yaman, Zulfan, Asril Lomboan; Charles L Kaunang;
Jeane Pandey The Effects of Leubiem Fish Waste | Ramlan Pomolango
Introduction of Technology in (Chanthidermis Maculatus) as Integrated Farming System (Cattle-
Support to Duck Farming in The Protein Source in Rations on the Crop) Environmentally Friendly
Tuutu Village of West Tondano Performance of Male Alabio Ducks | and Sustainable in North Bolaang
District Regency of Minahasa Mongondow Regency North
Province of North Sulawesi Sulawesi Province, Indonesia
Indonesia

14.00 - 14.10 | 18093 18034 18003
Bramada Putra; Novadhila Heri Ahmad Sukria; Suharyati NSBM Atapattu; WWDA
Rahmi; Endang Baliarti; Cuk Suharyati; Dewi Apri Astuti Gunawardana; LM
Noviandi; Rusman Dietary Supplementation of Fulvic | Abeywickrama; M Munasinghe
Comparisons in Morphometric Acid and Ground Moringa oleifera | A Comparison of Nitrogen
Performances of Bali and Bali on Performance and Hematological | partitioning and utilization
Cross Angus Weaning Female Profile of the Javaness Quail efficiency of broiler production
Cattle Using Digital Image (Coturnix coturnix japonica) under open and closed-house
Measurement Technique systems
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14.10 - 14.20 | 18059 Lidya Siulce Kalangi; 18098 18106
Stanly Oktavianus Bryneer Dwi Margi Suci; Yuhelensi; Arif Darmawan; Sumiati; Dwi
Lombogia; Femi Hadidjah Elly; Widya Hermana Margi Suci; Lely Kurniawati
Tilly Flora Desaly Lumy Growth Performance of Quail Effect of Feed Aditive Selacid,
Development of Cattle in District of | (Coturnix coturnix japonica)Fed on | Presan, and Selko pH on Cobb
Pinogaluman Regency of North Diet Using Salvinia molesta Meal Broiler Performance
Bolaang Mongondow Province of
North Sulawesi, Indonesia
14.20 - 14.30 Discussion
Session 5 Room A Room B Ballroom
Animal Management and Feed, Nutrition, and Feed, Nutrition, and
Production Nutrigenomics Nutrigenomics
Moderator : | Ir. Bertus Bronkhorst, MSc. Dr. Ir. Endang Sulistyowati, M.Sc | Dr. Ir. Asep Sudarman, M.Rur.Sc
14.35-14.45 | 18008 18037 18045
Imam Suswoyo; Rahayu Dadik Pantaya; Ujang Suryadi; Panca Dewi Manu Hara Karti;
Widiyanti Suci Wulandari; Reza Iwan Prihantoro; Dian Anggreni
The Use of Antioxidants in Apriliansyah Efenndi Manurung; Dewi Sukma
Increasing Duck Welfare in The effect of wheat pollard dietary | Selection of irradiated 50 Gy
Commercial Farms And Its Impact | fibre on cholesterol content of egg Lamtoro (Leucaena leucocephala)
on Farmers’ Income yolk laying ducks Callus on Acid Stress through
Tissue Culture
14.45-14.55 | 18010 Retno Widyani; Mus 18105 Sumiati; Widya Hermana; | 18070 Prasetyo Nugroho;

Nilamcaya; Aan Suryani
Management Of Dairy Cow
Maintenance In Kondang Group
And Multipurpose Cooperative
Museum (KSU) Karya Nugraha
Cigugur District, Kuningan
Regency, West Java, Indonesia

Arif Darmawan

Duck Egg Functional Production
High Antioxidant and Omega 3
Fatty Acid Fed Diets Containing
Indigofera Leaf Meal, Cassava Leaf
meal and Lemuru Oil

Komang Gede Wiryawan;
Wasmen Manalu; Dewi Apri
Astuti

Effect of flushing with different
fatty acid profiles in ration on
follicle development of Peranakan
Etawah doe
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14.55-15.05 | 18012 18006 18046
N.G.A. Mulyantini, S.S.; Ulrikus | Khalil; Suyitman; Montesqgrit Woulansih Dwi Astuti; Roni
Romsen Lole; Franky Telupere Crude Nutrient and Mineral Ridwan; Achmad Dinoto; Mitsuo
Crossbred Local Chickens from Composition of Asystasia gangetica | Sakamoto; Maki Kitahara;
East Nusa Tenggara Province (L) Derived from Different Tomohiro Irisawa; Yantyati
Indonesia Under Semi Intensive Growing Areas Widyastuti
Management System Isolation and Identification of
Lactic Acid Bacteria from Silages
15.05-15.15 | 18038 18083
Gusti Ayu Kristina Dewi; | Made Idat Galih Permana; Despal;
Nuriyasa; Made Wirapartha; Ni Nurul Damayanti; Linda Sri
Pande Made Suartiningsih Yolanda
Quality of Broiler Carcasses, and The Influence of Different
Abdominal Fat Given Rations Concentrate Levels on Milk
Containing Dragon Fruit Meal Production and Quality at Local
(Hylocereus Polyrhizus) Fermented Dairy Farming
15.15-15.35 Discussion
15.35-15.45 Coffee break
Session 6 Room A Room B Ballroom
Animal Logistics Feed, Nutrition, and Breeding and Genetics
Nutrigenomics
Moderator : | Dr. Rudi Afnan, S.Pt., M.Sc.Agr | Prof. Dr. Ir. Khalil, M.Sc Dr. Ir. Rudy Priyanto
15.30-15.40 | 18092 18089 18103
Rika Zahera; Istychoiroh Sri Wahjuningsih; Muhammad Krido Brahmo Putro; Arief
Mahdiyah; Muhammad Arifan; Nur Ihsan; Nurul Isnaini; Gatot Boediono; Amrozi; Adi Winarto;
Toto Toharmat; Idat Galih Ciptadi; Sri Rahayu; Angga Wasmen Manalu
Permana; Despal Setiawan Reproduction Performance of
Peranakan Ongole Heifer during
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Comparison of Feed Logistic
Efficiency between Urban and
Rural Dairy Farming

The Effect of Supplementation of
Moringa Oleifera Leaves Extract in
Skim Milk-Egg Yolk Diluent on
Buck Semen Quality

Estrus Phase Stimulated using Low
Dose Pregnant mare serum
gonadotrophin (PMSG)

15.40-15.50 | 18111 18076 18109
Bertus Bronkhorst Ida Maria Lestari Hutabarat; Asep Gunawan; L.Sahertian;
Challenges during transport of Day- | Nahrowi Ramli; Yoshiki K.Listyarini; M.A.Abuzahra;
Old chicks and Broilers, and its Matsumoto M.Yamin; C.Sumantri; | Inounu;
impact on the final quality of Effect of dietary bamboo charcoal Jakaria
Broiler carcasses. enriched with acetic acid (BCAA) Identification of TGBR2 gene
on egg quality and intestinal polymorphism associated with fatty
morphology of laying hens acid traits in Indonesia sheep
15.50-16.00 | 18074 18110 18096
Nur'aini; Luki Abdullah; Gede Asep Sudarman; Denbeti Noviani | Muh.Amrullah Pagala; La Ode
Made Ditha Dwitama; Rita Mutia Nafiu; Widhi Kurniawan;
Alvi Rahmalia; Dwi Pramono; Performance and Egg Yolk Profile Herlina
Despal of Duck Fed A Diet Supplemented | The Body Weight, Growth and
Conditioning and Feed Adaptability | with Garlic Powder and Shrimp Heterosis of Kampung Chicken and
Periods on Cattle Behavior After Waste Crossbreeding with Laying and
Transportation Broiler Chicken
16.00-16.10 18027 18112

18078

Kania Asri Liany; Despal ; Yuli
Retnani

Evaluate the Physical Quality of
Various Types of Feed to Improve
Warehousing Efficiency

Aeni Nurlatifah; Mathari llman;
lis Arifiantini; Didid Diapari;
Kokom Komalasari; Dewi Apri
Astuti

The Effect of Animal-based and
Plant-based Protein on the Blood
Profiles and Quality of Buck’s
Semen

Mohamad Yamin; Sri Rahayu;
Muhammad Baihagqi; Asep
Gunawan

Rapid Selection at Fattening Farm
for Sheep Genetic Improvement
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16.10-16.20 18104
18080 Fensa Eka Widjaya; Yuli
Intani Dewi; Galih Sudrajat Retnani; Despal; Luki Abdullah
Factors Influencing Beef Imports in | & Rudi Priyanto
Indonesia Regression Analysis on Physical
Quality of Straw, Elephant Grass,
Leucaena, and Indigofera Leaves
for Shipping Cattle Feed
16.20-16.30 Discussion
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THIRD DAY
CLOSING CEREMONY

Thursday, 30 August 2018
Venue: Ballroom

Time Agenda
17.00-17.05 | Opening

17.05-17.15 Award Announcement

17.15-17.20 | Winners Appreciation

17.20-17.25 Speech from representative invited speaker

17.25-17.30 Speech from representative participant

17.30-17.35 Closing speech from Dean of Faculty of Animal Science IPB
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Introduction

In most countries the fresh food processing industry is one of the most vital
industries, generating substantial revenue and employment to a large part of the
population. Handling of perishable fresh food products throughout supply chains is
an important activity including reliable temperature conditioning (Chung-Kee &
Chuwonganant, 2014). Supply chain management encompasses the planning and
management of all activities involved in sourcing and procurement, conversion and
all logistics management activities, including coordination and collaboration of all
channel partners (Council of Supply Chain Management Professionals, 2018). Supply
chains link businesses from raw material sources to the delivery of products, services
and information. Fresh food safety forces governments to assess food processing
methods together with controlled supply chain management from processing sites to
the marketplace (Carter & Easton, 2011). The following objective is formulated: “to
identify the role of decoupling in livestock and fresh meat supply chains and
understand related management decisions that can be made to choose appropriate
business models.”

Supply Chain Management (SCM)

Supply chain management is: “The integral planning, coordination, and
control of all logistic business processes and activities in the supply chain to deliver
superior customer value at less cost to the supply chain as a whole, while satisfying
requirements of other stakeholders (e.g. the government or NGO’s) in the wider
context of the supply network, cf.” (Lambert & Cooper, 2000). Supply chain
management results in stating scenario’s, i.e., an internally consistent view on how a
supply chain should be configured in terms of choice of partners from the total supply
chain network, and the way their mutual activities on supply, production, and
distribution of goods are coordinated.

Supply chain management strategies facilitate the redesign process and attain
joint supply chain objectives (Van der Vorst & Beulens, 2002) consists out of: (1)
Redesign the roles and processes performed in the supply chain (e.g. reduce the
number of parties involved, reallocate roles such as inventory control, and eliminate
non-value-adding activities such as keeping (too much) inventory). (2) Reduce lead
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times (e.g., implement ICT-systems for information exchange and decision support,
increase manufacturing flexibility or reallocate facilities). (3) Create information
transparency (e.g., establish an information exchange infrastructure in the supply
chain and exchange information on demand/supply/inventory or work-in-process,
standardise product coding). (4) Synchronise logistical processes with consumer
demand (e.g., increase frequencies, of production and delivery processes, decrease
lot sizes). (5) Coordinate and simplify logistical decisions in the supply chain (e.g.,
coordinate lot sizes, consolidate flows, eliminate human interventions, introduce
product standardisation and modularisation).

Mapping and analysing operational, logistics and/or supply chain systems is
focussed on getting insight in the following characteristics (Chopra & Meindl, 2013):
(1) The position of the company in its competitive business environment; (2) The
marketing channels available and the possibilities for the delivery of products (either
via direct sales, a wholesaler of a retail channel); (3) The demand patterns of several
groups of customers; (4) The characteristics of products, the possibilities of
portioning and conditioning (and its related supply network); (5) The organization of
the customer order decoupling point (push/pull boundary) [to be discussed later], and
the chosen production and processing strategies; (6) The characteristics of supply
chain, logistics, and operational processes (including available information systems,
automation, capabilities, reliabilities, responsiveness and process infrastructure); (7)
The key performance indicators (delivery, lead-time, delivery frequency and
accuracy and understanding of the available bottlenecks).

Livestock and fresh meat supply chains

Animal logistics is all about the supply chain from breeding to the final
consumption of the processed food by the consumer. In fresh food supply chains more
and more attention is given to food quality change modeling and the development of
time temperature indicators to individually monitor the temperature, humidity and the
presence of contaminations. Environmental conditions may be influenced by, i.e., the
type of packaging and the availability of temperature conditioned transportation
means and warehouses.

Most fresh meat supply chains consists out of the following directly involved
stakeholders (actors): farmers/producers/breeders, slaughterhouse, processors,
distributors and retailers, and final customers (hospitality sector and individual).
Besides these actors, other stakeholders, the direct environment of the supply chain
are: authority bodies, governmental bodies, organisations that check health and
hygiene issue, shareholders and inhabitants that live close to facilities.

Van der Vorst et.al. (2005) discusses the role of ICT in supply chains, based
on vegetable and animal-based products. They distinguish two main types of Food
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Supply Chain Networks (FSCN) as an developed interconnected system with a large
variety of complex vertical (along the supply chain by means of forwards and
backwards integration) and horizontal relationships (with competitors). In such an
cluster-like network innovation is an continuous issue of attention. The two
distinguished FSCN’s are: (1) FSCN for fresh agricultural products and (2) FSCN’s
for processed food products.

If the animal and meat industry is seen from this perspective the following
two FSCN’s can be distinguished: (1) FSCN for living animals (breeders, auctions,
wholesalers, importers and exporters, retailers and speciality shops and their inputs
and service providers), including the main processes conditioning, protection and
transport, and (2) FSCN for processed animals, that is fresh meat products
(slaughterhouse, processing company, importers and exporters, retailers, speciality
shops, hotels/restaurants/bars and their inputs and service providers). In both types
the requirements for specialized conditioned transportation and (temporary) storage
are high. For living animals to keep them at the right weight, health and for processed
fresh animal products either cooled or frozen.

The inter- and intra-organizational complexity of fresh food supply chains is
quite high. Improving the decision making within the companies logistics chain and
its operational processes together with aligning the increased information exchange
process are relevant issues of supply chain management (Hanf and Dautzenberg,
2006).

Remaining self-life and safe consumption

For understanding of the effectiveness and efficiency of a cold chain realistic
temperature conditions in the fresh food supply chain must be available. The effective
and efficient management of quality and temperature data is important in perishable
food supply chains due to shelf-life conditions (Van der Vorst et al., 2007). To secure
a good shelf life conditions and keep the value of the perishable products at the
highest level not only a well-functioning cool chain should be in place but also a good
infrastructure or temperature registration and transparent information exchange of the
location and (temperature) condition of the perishable fresh food product between all
relevant supply chain actors, together with a good data-logger system to be able to
backtrack relevant data for later use, like analysis and redesign projects.

Temperature measurement and exchange between supply chain partners is
not very common. Less than 50% of companies in fresh meat supply chains (e.g. in
pork and poultry) exchange quality and temperature data with upstream or
downstream partners. Furthermore at several locations in the supply chain the
temperature show a large differentiation of temperature due to cooling technologies
and the alignment between different cooling systems along the supply chain. There
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are several temperature monitoring systems, but to implement them successfully
other factors must also be considered like organisational structure (distribution
length, packaging material and size, etc.), (Raab, et al., 2011).

Shelf life is based on the different temperature of fresh meat in respect to the
microbiological growth. Time and temperature are the most important elements of
the velocity of decay. Because the last part of the supply chain is the last-mile where
the perishable fresh meat product often is transported under for bacteria ideal
circumstances and the refrigeration of the product at home or in a restaurant is. At a
certain moment the subject to the cooling infrastructure at home certain shelf
conditions have to be agreed upon the secure a minimal food safety situation. In all
circumstances the customer must be able to buy a fresh product that is consumable at
the moment of purchase, after last mile transport and after 1 to 2 days in realistic
situations where the fresh food in stored in a refrigerator for consumption.
Nevertheless the customer is always responsible to control the condition by his senses
prior to consumption. Increasing the self-life of the products means to organize the
most effective and efficient supply chains. The longer the self-life the more
opportunities for sales are available leading to lower cost of lost sales.

The problem of not knowing what the demand of fresh meat products is or to
manipulate the demand is very difficult. This leads to more standardize supply chain
where the supply triggers the supply chain and storing products (often frozen
products) to minimize the risk of ‘lost sales’. In a supply chain where the customer
demands more specific products supply chains are becoming more complex. Below
the notion of decoupling in supply chains will be discussed.

The Art of Decoupling

Romme & Hoekstra (1992) reflect on the notion of 'decoupling points' as part
of the concept ‘integral control’, the planning and management of the goods flow,
from the supply of raw materials and components up to delivery of the final goods to
the final customers. For every company there is an interrelation between product-
market-combinations, the business or organisational structure and the control system
in place. To integrate integral control within a company the following issues should
be agreed upon:

1. Objectives (chosen markets, market segments and their requirements, and
product range);

2. Characteristics of the market (delivery times, reliability, price and quality),
product structure (catalogue, dedicated, volume) or, process (lead times,
flexibility);

3. Basic structure of the company (relevant departments and its functions and
interrelations);
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4. Planning and control (decoupling points, control structures (feedbacks and
forecasting), stock points);

5. Logistics organization (responsibility for decisions and coordination of planning
and control);

6. Information requirements (related to the above and the relevant infrastructure of
information);

7. Procedure and systems (methods, procedures, information systems and
automated systems).

The decoupling point facilitates the control of the flow of goods. The
decoupling point (DP) separates activities related to 'the part of the organization
oriented towards customer orders from activities that are the part of the organization
based on forecasting and/or planning' (Romme & Hoekstra, 1992). The customer
order penetrates as far as the decoupling point, and from there the goods ordered are
supplied to the customer. Generally a decoupling point coincide with a main
inventory point. Downstream from (to the right) the decoupling points there are no
stocks, while upstream (to the left) there are stocks only this is financially justified.
Decoupling points decisions are made as a balancing process between market
requirements and the customers’ expected service(s) and logistic lead times in
production, assembly and distribution. Five decoupling point positions can be
identified (understand that some reference models, like the SCOR model
distinguished 3 decoupling point positions, that is: Make to Stock, Make to Order,
and Engineer to Order), see figure 1.

Supplier producer market
Mass-production produce to local > U«
stocks - b
Mass-production Produce to ._Q7
central stock -
Batch-production ~  assemble
- C " to order

Batch-production SUAZ produce
- - to order

order

production

3 » Purchase and
;5; produFe to order

Figure 1: Decoupling point locations, based on (Romme & Hoekstra, 1993).

e Decoupling point 1 (DP 1): 'Make and ship to stock’ Products are
manufactured and distributed to stock points which are spread out and
located close to the customer.
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o Decoupling point 2 (DP 2): 'Make to (central) stock' End products are held
in stock at the end of the production process and from there are sent directly
to many customers who are scattered geographically.

o Decoupling point 3 (DP 3): 'Assembly to order (for one specific customer)'
Only system elements or subsystems are held in stock in the manufacturing
centre, and the final assembly takes place on the basis of a specific
customer order.

e Decoupling point 4 (DP 4): 'Make to order' Only raw materials and
components are kept in stock: each order of a customer is a specific project.

e Decoupling point 5 (DP 5): 'Purchase and make to order (for a specific
customer)' No stocks are kept at all: purchasing takes place on the basis of
the specific customer order; furthermore, the whole project is carried out for
the one specific customer.

Push-Pull Supply Chains

Push and pull strategies help companies to organize their supply chain. The
basic forms are pull-based supply chains and push-based supply chains. The pull
logistics system is based on real customer orders or actual customer demand, while a
push logistics system is based on forecasts. The supply chain is a sequence of
transformation processes that have an inbound flow and an outbound flow. Each
inbound flow is connected to the outbound flow of the transformation process further
upstream and each outbound flow is connected to an inbound flow further stream
downwards.

Where supply meets demand a push-pull boundary can be located. If the
supplier supplies something demanded, the customer pulls the product from the chain.
In other cases the customer is unknown and the suppliers has to anticipate on potential
demand. The push-pull boundary is the location within an operational, logistics
and/or supply chain process where the customer demand meets supply. In the case of
an unknown demand the push-pull boundary is often closer to the market (at the retail
location) in the case of a known demand, depending on an already finished product
or where the design and or components have to be purchased especially the push-pull
boundary is often closer at the location of the manufacturer.

In some case hybrid push/pull logistics systems are put in place. The logistics
system is operated in a push type manner that uses specific demand models and
effective forecasts for the initial period and then in a pull type manner that uses the
replenishment level for the remaining period. This makes sense because in the
beginning the demand is unclear and if the market has matured to a certain behaviour
and demand is predictable or known several stock point can be seen as the customers
pull approach filling up an replenishment stock.
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Good balanced companies have their decoupling point more upstream than
less balanced companies. These companies are able to avoid stocks to far downstream
in the supply chain. These companies are by nature more cost driven and
geographically specific. The location of the decoupling point is related to the
opportunities and risks of a company, within a supply chain.

Push and Pull Strategies in Practise

Often businesses employ a hybrid system combining a push-strategy together
with a pull-strategy. Supply chain operational processes are based on the following
steps: (1) Determine the availability of raw materials, to investigate where, how and
against what prices and conditions they can be acquired. (2) Processing the raw
materials in a factory to yield the final products. (3) Distribute the finished product
to a storage or distribution facility. (4) Distribute the packaged product to a retail store
or ship it directly to the customer.

Analysing the push/pull decisions in this context generally allows the
companies to understand how their extended supply chain functions in respect to their
business strategy. These type of decisions depends on factors such as the attributes of
the product & demand itself. However, understanding the overall supply-chain and
analysing the product and demand characteristics within that context does help
companies understand their options and even opens new segments in an industry that
may not have existed till then.

Deciding where the inventory-order point must be placed is a matter of
analysing more than only the supply chain operations. The products, market
conditions, demand patterns, competitive and other external market pressures must
be understood and analysed to be able to make a decision changing towards another
decoupling point. The decision affects the operational costs, response times to fulfil
demand, agility (ability to react to changes in demand), as well as flexibility (ability
to react to changes in product design or demand locations).

Business Opportunities and Risk in consideration of the decoupling point

Each decoupling point position represents a trade-off between the required
delivery and throughput times. When short delivery times are required the company
normally shifts the decoupling point downstream. Opportunity and risks are different
for each of the five decoupling points. The companies most important risk
performance indicator is 'Cost of Lost Sales'. With DP5 the risk is zero. In case of a
DP1 the obsolescence risk is high. In this case companies should reduce the
investment risks by:
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Improving the forecast methods;

Generally improve forecasts by more effective market research;

3. Improve the product design, by applying modular design in where the
forecasting of the modules and/or components becomes more reliable.

N

The risks in delivery can be reduced by:

1. Reduce lead time for manufacturing and distribution;

2. Improve process control in manufacturing to increase the reliability of
lead times;

3. Improve the contracting arrangement with (external) suppliers by co-

makership to shorten lead times and time to market;

Ensure secondary sourcing opportunities;

Improve estimating for costs and lead times.

o ks

In ensuring delivery performance

In stock investments

Business Risk

\\

In resources

Figure 2: Business risk and decoupling points, based on (Romme & Hoekstra,
1993).

For the majority of products the decoupling point can be moved upstream
without large investments and no negative effects on customer service together with
considerable reduction in (inventory) costs.
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Live-Death Decoupling Livestock & Fresh Meat Supply Chains

Next to the important aspects of supply chain management two types of
supply chains and relevant networks have been identified. The FSCN for living
animals and the FSCN for processed animals, that is fresh meat products. The
decoupling point and the difference between 5 different types of decoupling points
and the essence of push-pull boundaries business risks have been described.
Theoretical all indicated push-pull boundaries may lead to successful business
models for the supply chain of livestock and for the supply chain of fresh meat. Both
supply chains can be merge and often are in the real world. Often the slaughterhouse
is the decoupling point where the demand for fresh meat by the customer
predetermines the demand for livestock send to the slaughterhouse. So each
decoupling point position may coincide with the slaughtering of the animal to be
processed into fresh meat products. This position will be called the live-death
decoupling point. Taking the positions of the 5 decoupling point this leads to the
following 5 live-death decoupling points relative to supply partner positions. FSCN
for living animals: (1) farmer/breeders, auction/traders, wholesalers, retailers, and
customer. FSCN for fresh meat products: (1) slaughterhouse, (2) (3) processing
company, (4) wholesaler/trader, (5) retailers, and (6) customer.

The following reference supply chain including actors and decoupling points
can identified (note that the original concepts where derived from manufacturing
perspective).

e Supplier (2th tier) -- DP5 -- Supplier (1th tier) -- DP4 -- Manufacturer --
DP3 -- Assembly -- DP2 -- Retail -- DP 1 — Customer

The following reference supply chain including actors and decoupling points can
identified for FSCN for living animals.

e Fertilizing -- DP5 -- Hatching -- DP4 -- Breeder -- DP3 -- Wholesale -- DP2
-- Retail -- DP 1 — Customer

The following reference supply chain including actors and decoupling points can
identified

For FSCN for fresh meat products.
e Breeder -- DP5 -- Livestock -- DP4 -- Slaughterhouse -- DP3 -- Processor --
DP2 -- Retail -- DP 1 — Customer

More in general the following live-death decoupling points (LDDP’s) can be
identified (note all kinds of hybrid forms could be found theoretical and in real life):
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e The LDDP is at the farm/breeder; in this case the farmer/breeder slaughters the
animal at the farm and sells the fresh meat products to the wholesaler/trader based
on estimates, who will keep an inventory of these products, and waits for a pull
order from the retailer.

e The LDDP is at wholesaler/trader; in this case the farmer/breeder sells the animal
to a wholesaler/trader that will slaughter the animal and sells (pushes based on
estimates) fresh meat products to the retailer, who will keep an inventory of these
products, and waits for a pull order from the customer.

e The LDDP is at the inbound site of the retailer; in this case the farmer/breeder
sells the animal to the wholesaler/trader that will sell the animal to the retailer
that will slaughter the animal and processes based on his estimates and keep an
inventory of these products and waits for real customer orders to pull the fresh
meat products from the shop.

e The LDDP is at the outbound site of the retailer, in this case the farmer/breeder
sells the animal to the wholesaler/trader that will sell the animal to the retailer
that will keep an inventory of these products and waits for a real customer order
then will slaughter the animal for this specific customer that in this case pulls the
slaughtered animal from the shop.

e The LDDP is at the inbound site of the customer. This is the same as above only
the customer buys the animal alive and will slaughter it at his home.

To reduce the risk of inventory and lost sales, slaughtering the chicken
customer specific at the retail location has the lowest risk, but this is not very practical
because every customer has to wait for the processing. More clear is that demand is
estimated via historical data, marketing (buying motivation via brochures) and
research. By means of a specific pricing policy an ideal mixture of processed and cut
products can be produced.

Decoupling and Business Models in Livestock & Fresh Meat Supply Chains;

The last example that is also based on the 5 described decoupling points. In
this case five business models will be described each based on a specific decoupling
point in the supply chain.

DP 1 Business Model:

e This is the traditional supply chain where for example a whole frozen chicken is
sold in the supermarket. This is towards the retail a complete push based supply
chain and the customer pulls the frozen chicken from the supermarket.
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DP 2 Business Model:

e Thisisasupply chain where the retailer has chilled chicken, already proportioned
in the products that you may find in all or most of the supermarkets at the
distribution c.q. processing centre. Based on the demand of the different
supermarkets, that may have different demand, depending on the spending
potential of the consumers that life close to a specific supermarket, the retailer
processes the fresh meat to better supply the independent supermarkets.

DP 3 Business Model:

e This supply chains looks more or less as the one discussed above. But in this case
the chicken is kept uncut and is processed after the real order from the individual
supermarkets comes in. Also this models is found in traditional butcher shops.

DP 4 Business Model:

¢ Inthissupply chain chickens are ordered from the farmer/breeder and instructions
are given to process the chicken in such way that it fulfils the anticipated customer
demand to the best.

DP 5 Business Model:

e In this supply chain the independent supermarkets orders specific types of
chickens to be processed in a dedicated way. Think about chicken of a specific
size, meat structure or chickens that are fed specific feed, such a special herbs or
additives that will make the meat more specific (as demanded by the
supermarket).

Conclusions, Recommendation and Discussion

Handling of perishable fresh food products within supply chains is dedicated
and complex. More and more the customers want to decide the type of products he or
she wants to buy. Push-based supply chains are not suitable for these changes. The
industry has to move more and more towards a pull based logistics approach.
Together with this change the information infrastructure has to be improved keeping
and monitoring temperature data to secure better shelf-life conditions. The
decoupling point has to more upstream to deliver more customer specific products.
The vertical alignment of companies in these supply chains has to improve together
with an increased transparency to secure in time delivery of more customer specific
products. Based on the different positions of the customer order decoupling point
several business models are possible. This paper investigates several of these models.
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That need to further developed so see if they can lead to feasible business in an
industry that makes the transition from a push towards a pull approach.
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Introduction

Productivity and profibatility of livestock enterprises is determined by the
availability of high-quality and economical feed. The proportion of feed costs in total
production costs has tended to increase over the last decade, due to the influence of
imported components and the utilization of biomass by other industries. Feed cost
increase from 65% to 76% for ruminants, and from 74% to around 80% for poultry
and fish. Dominant ingredients such as cereals, grains and agro industrial by products
has triggered a rise in the price of rations. A high price of feed concentrates is caused
by import ingredients such as soybean meal, fish meal and corn gluten meal. About
2 millions tons of soybean is imported to fulfill national feed demand as much 15
million tonnes (Sudirman. 2014). On the other hand, an important local concentrate
ingredient such as palm kernel cake are also not easily obtained by farmers, as it is
estimated that more than 1.5 million tons per year is exported with more favorable
prices to meet a need of industrial countries. Other concentrate ingredient supply such
as rice bran is fluctuating depending on the harvest season, and its quality varies
depended on rice varieties and hulling process.

Utilization of agroindustrial waste by non livestock industry is predicted to
continue since biorefinery technolgy has proven to convert biomass substrate and
produce broadspectrum substances, which is more profitable for industries like
pharmaceuticals (drugs and cosmetics) and food sectors. Feed industry will compete
with these industries in using high quality ingredients. An alternative ingredients is
high quality forage derived from legumes. Use of legumes enables application of
organic livestock production systems and may reduce feed cost. Australia developed
the area of lamtoro (McSweeney et al., 2011) to improve feed quality intake and
feeding efficiency. The use of leucaena in Indonesia has been successfully done in
Amarasi Nusa Tenggara Timur Province. The results of the study during dry season
in Merbun village, West Amarasi sub-district and Oesena village, Amarasi
subdistrict, Kupang showed that the use of 72% and 53% lamtoro leaves in rations
can result in daily weight gain of bali cattle 0.74 kg/day and 0.76 kg/day, respectively
and 0.2-0.26 kg higher than Bali cattle fed with non legume feed in other villages
(Lani, 2014).
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Utilization of legume feed in Indonesia has been succesful to substitute
conventional concentrate ingredients. Tropical legume contains high protein and
TDN 20-38% and 65-80%, respectively. Leaves are the best source of nutrients in
any legume species. The crude protein content of legume leaves ranges from 21-38%
and the stem to the petiole contains crude protein with a range of 14-18%. It is widely
known that legume leaves are a high-protein and low-fiber source, but have ideal
NDF and ADF contents, especially for ruminants. The legume characteristics enable
it to be categorized as sources of nonconventional concentrates, which then called
Green Concentrate (GC). GC is a new term that comes with the notion " nutritious
single or mixture ingredient with a crude fiber content of less than 18% whose raw
material comes from the leaves of feed plants" (Abdullah, 2014). One of the
advantages of the GC besides the nutritional content also has a herbal functions for
livestock because it contains chlorophyll and secondary compounds that are
beneficial to livestock. Most of the ingridient of GC made from from legume feed
plants

Development of Green Concentrate Based on Indigofera
Indigofera as Nutrient Source for Green Concentrate

Indigofera has been known since the era of Japanese colonization for the
natural dye industry. A total of 64 species of Indigofera were found to contain
aliphatic nitro compounds in concentrations of 2 to 12 mg NO./g plant (William et
al., 1981), quite toxic to chicks aged one week. Approximately 20 species have been
studied for feed plants such as: Indigofera zollingeriana, Indigofera arrecta,
Indigofera tinctoria, Indigofera spicata and Indigofera nigritana. They have been
tested in livestock and rats and, do not show histologically abnormalities. The most
common active substance in the Indigofera genus is Indospicin, as found in
Indigofera spicata (Aylward et al., 1987) or 3-nitro propionic acid in Indigofera
carlessii and Indigofera kirilowii (Su et al., 2008).

One species of fodder legume that has been developed and utilized by
community in Indonesia is Indigofera zollingeriana. It is a prospective feed legume
plant as a protein source with high total digestible nutrient (Abdullah et al., 2012a).
Indigofera is selected as a source of GC, because of its quality and palatability. It
grows and regrows rapidly with cutting intervals about 40 days, is strongly adaptable
to drought and produces high edible biomass compared to other legumes. The
nutritional content of 1. zollingeriana are depicted in Table 1. Value of essential
amino acid index of Indigofera leaves was 21.45%, compared to those of soybean
meal (36.34%) (Palupi et al., 2014).
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Tabel 1. Nutrient content of leaf and edible part of Indigofera zollingeriana

Nutrient content Value

Dry matter (%) 88.11+2.7
Ash (%) 6,14 £1.45
Crude fat (%) 3.62+0.23
Crud protein (%) 29.16 £ 2.37
Crude fiber (%) 14.02 + 2.48
NDF (%) 47-61

ADF (%) 21- 39

TDN (%) 75-78
Celulosa (%) 11-16
Lignin (%) 2.4-4.6

Ca (%) 1.78-2.04
P(%) 0.34-0.46
K (%) 1.46 -4.21
Mg (%) 0.32-0.51
Vitamin A (1U/100mg) 5054
Vitamin D (mg/100g) 34.7
Vitamin E (mg/100g) 13.32
IVDMD in goat rumen (%) 78 - 82
IVOMD in goat rement (%) 77-80
Protein digestibility (%) 82.3-86.3
Ruminal Undegradable Protein (%)* 11.65+0.12
Ruminal Degradable Protein (%)* 9.79+0.54
Tannin (%) 0.03-0.14
Saponine (%) 2.24 - 4.20

Sumber : (Abdullah et al.,2010); * Andi Tarigan et al., 2018

Agronomical characteristics of Indigofera zollingeriana

Indigofera zollingeriana (Indigofera) is productive herbaceouse legumes that
produce as much as 36 t DM /ha/year. The forage contains high protein (22-24%),
depended on proportion of leaf and edible twigs. Higher cuts up to 1.5 m above
ground reported by Andi et al (2010) showed more forage production than those of
shorter cuts, but forage quality is lower. The production and quality of forage is
influenced by composition of young- and old leaf of Indigofera plant. Change in the
proportion of young- and old leaves occurred over the different cutting interval.
Change in cutting interval from 38 days to 88 days increased the proportion of old
leaves from 58.4% to 75.3% and decreased the proportion of young leaves from
41.6% to 24.7% (Abdullah, 2010). However, increasing cutting interval promoted
forage production from 2.7 tons kg DM/ha/harvest to 5.4 kg DM/ha/harvest. Change
leaf proportion led to alter total forage quality, indicated by decreasing protein
content from 27-31% to 25%-27%, decreased dry matter digestibility from 74.52%
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to 67.39% and decrease in organic matter digestibility from 73.79% to 69.63%
(Abdullah and Suharlina, 2010). Propagation of Indigofera plant is more effective
with seeds, resulting more twigs and leaves production. A physiological mature seeds
color are dark brown and black. Germination of the seed has been improved up to
89% by soaking them in water with temperature 40°C. Water content of the seed at
8-9% might conserve dormancy of the seed for 2 months (Girsang, 2012), but needs
efferts to stimulate seed germination.

Ecophysiological studies showed that | zollingeriana is tolerant of drought
stress. The ability of I. zollingeriana to drought stress is indicated by leaf potential
water values up to - 7.9 mPa (Sowmen, 2013). The value denoted very low water
content in leaf cells of growing plants, indicating high ability of the plant to adapt
various extreme drought conditions. Other field experiment reported edible
production decreases up to 33.96% as the plant grown on the soil with only 25% of
the field capacity, but this plant still produced canopy, and recovered when the plants
were going to be watered (Herdiawan et al., 2012). Indigofera proved highly
interactive with Mychorriza in terms of nutrient transfer from Setaria italica planted
simultaneously in intercropping pattern to maintain forage production (Dianita,
2012). Indigofera was also reported had capability to maintain soil N, P and C
content, as well as increasing the population of solublelizing-phosphate bacteria in
the rhizosphere (Suharlina and Abdullah, 2012). Improvement of Indigofera
productivity  has been conducted by innoculation of indiginous rhizobia.
Bradyrhizobium sp. P8 828, Bradyrhizobium sp. PZS_AO08, and Roseomonas sp.
CMS4Y-2-2 significantly increased shoot production of Indigofera plant. Subsequent
experiment showed significant increased in dry matter content when plants were
innoculated with Bradyrhizobium sp. PZS_A08 at 105 cfu/mL. Inoculation with
Bradyrhizobium sp. PZS_A08 and Roseomonas sp. CMS4Y-2-2 at 107 cfu/mL
resulted in higher crude protein contents, which were better than the application of
nitrogen fertilizer. Inoculation treatment with Bradyrhizobium sp. P8 828 at 105
cfu/mL was the most effective in improving methionine content (Hutapea et al.,
2018). Aplication of Indigo-Fertilizer, a foliar fertilizer for Indigofera produced at
our laboratory, at 50 ppm directly to leaf surface increased total amino acid content
of the leaf 1,31% to 1,65% or increade about 25,47% (Abdullah dan Kumalasari,
2012).

Use of Green Concentrate Indigofera in Animal Feed

Green concentrate was used in dairy goat ration in Cikarawang and Cijeruk
Bogor, and dairy cattle ration in Lembang Bandung. Feeding dairy goats with GC
Indigofera at 40-80% in ration increased milk production of 14-28% and improve
milk production persistence prior to dry period (Abdullah et al., 2012b). Milk
production (a month prior to the dry period) of Saanen and Peranakan Etawah (PE)
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yielded higher (100 and 70%, respectively) than goat milk fed commercial ration
without BC indigofera (Fig. 1). Feeding meat goat (Boerka) with GC in iso protein
and energy ration up to 90% resulted in similar in vivo dry matter digestibility
(77.60% vs 77.76%), in vivo organic matter digestibility (63.43% vs 68.52%), in vivo
crude protein digestibility (82.2% vs 83.5%) with ration containing 63%
conventional concentrate. Use more GC Indigofera led to reduce blood- and meat
cholesterol content of the goats up to 1.5 times and 16% respectively (Andi Tarigan
etal., 2018).

1000

900 ---#-- CF - Etawah cross (k=-0.32)

800 --8-- PIF- Etawah cross (k=3.54)
700 —a— CF - Saanen (k=-8.57)
600 —o— PIF- Saanen (k=-2.85)

500

Milk production (ml)

300

200

100

0 5 10 15 20 25 30 35
days

Fig 1. Milk roduction of dairy goats fed by green concentrate Indigofera CF = 40%
comercial concentrate + 60% napier grass, CIF = 40% green concentrate
Indigofera + 60% napier grass

Feeding sheep with green concentrate indigofera up to 30% in ration led to
lower feed intake (667 + 86 g/ head/day) compared with ration containing 30% of
bean sprouts (914 + 175 g / head / day), but protein digestibility of ration with green
concentrat was relatively higher than those of ration with sprouts (73% vs 71%). The
average weight gain of sheep fed with 30% BC was 118 -151 g / head / day higher
17,59% than control and increade efficiency of protein use in meat 5,18% (Dewiyana,
2012). The economic calculations were made to evaluate profitability of GC
compared to commercial feed. Producing one liter of milk of goat fed with 40% GC
Indigofera saved about 55% feed cost (Fig 2). Efficiency of protein utilization for of
milk protein sinthesis has been tested. Rations containing GC were 30% higher in
protein utilization efficiency (6.5%) than controls (5%) (Abdullah et al., 2013). As
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much as 60-80% of GC indigofera fed to dairy cows in Lembang increased milk
production and improve milk production persistence (Fig 3).

16 4

—+-Commerc
15 Cons (CC)
14 1 -=-80%CC + 20%
Indigofeed
13
60%CC + 40%
12 A Indigofeed

Milk Production Average (L/day)

R P TN

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35
Day

Fig 2. Effect of green concentrate Indigofera (Indigofeed) on milk production

Effect of GC indigofera utilization in goat ration on ruminal microbes
populations and methane gas production was tested (Suharlina et al., 2016). The
results showed that rations containing GC Indigofera up to 40% increased rumen
bacterial population and suppress protozoa populations, and are able to suppress
methane gas production from 18.2 %(v/v) to 15.2 %v/v compared to rations
containing soybean meal. Another study on GC utilization in rabbit ration was
conducted to evaluate an effect of feed on sperm quality (Marina, 2012). The rabbit
fed with indigofera up to 30% in ration (iso protein & energy) produced better quality
of sperm than the rabbit fed with control feed. Spermatozoa motility of rabit fed with
30% GC indigofera increased 6 times than rabbit sperm motility consumed
commercial ration. Sperm vigority increase up to 20% and the spermatozoa
abnormality decreased rate by 5% by feeding rabit at 30% of GC. Feeding rabit with
indigofera at 30% in ration resulted in 47% lower cholesterol content in rabbit meat
(Nofisa, 2012). Income over feed cost (IOFC) of rabbit ration containing GC
Indigofera 30% was Rp. 9003, higher than those of commercial ration Rp. 1616.

GC indigofera up to 15% was applied in layer ration (Palupi et al., 2014).
Use of GC indigofera on the level resulted in higher hen day production, higher yolk
color score, 46% higher B-caroten content of the yolk and 41% lower cholesterol
content in the yolk (Table 2.). Application of GC Indigofera in grasscarp ration
imrpved fertility of the fish, by increasing size of fish Gonad (Mulyaningsih, 2015).
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Table 2. Production and quality of egg produced from layer fed with green
concentrate Indigofera in iso protein and energy ration

Indigofera content in ration (%)*

0* 5 10 15
Hen day production (%) 83,63a 93,05b 91,36b  9265b
Fresh egg weight (g/egg) 43,00 51,90 49,50 49,60
Yolk color 8,50 a 11,50 b 12,15b 13,25¢
B-caroten of yolk (mg/100g) 56,7 a 859b 1095¢  124,0d
Vitamin A of yolk (mg/100g) 2297 a 2536 b 2776 ¢ 3380d
Egg cholesterol (mg/kuning telur) 375d 280 c 220b 172 a
Feed conversion 2.23 2.08 2.20 2.19

source: Palupi et al., 2014.

Green Concentrate Business Development

GC indigofera is as a profitable product. Cost of good production ranges Rp.
1.989 - 2.372/kg. Accepted price in market ranges Rp. 2.800 — 4.000/kg depending
on its quality. GC prices are quite economical since the protein content reached 26-
31%, which means the price of protein between IDR 133 - 153 per 1% protein is
comparable to the price of soy bean meal protein around Rp. 145 per 1% protein.
Economical scale of GC production in farmer level is about 2.5 ton/day, which
equivalent to total minimum area of Indigofera arround 40 ha with harvesting interval
each 40 days.

GC is sold in the form of flour and pellets and used currently by farmers in
Java, Sumatra and parts of South Sulawesi. In 2014 GC has been introduced to farmer
community, and adopted in 39 region. Market scan conducted in 2014 revealed high
GC demand in feedlot industry, goat and dairy farming that reach 10 thousand tons
per month. This number is expected to increase since GC becomes more recognized
by farmers and feedmill industry. In the development of GC business, in 2018 four
companies have been established to produce GC to meet feed requirements in West
Java and Central Java. Total production of GC Indigofera from these companies has
not met market needs, yet. It contributes only 2 % of farmers demand.

The GC industry model seems to be designed like a palm oil industry model,
with a partnership pattern between investors and farmers. Slightly different from the
palm oil industry model, GC industry development involves third party landowners
such as Perhutani and PTPN. The business model is still in the stage of initiation and
socialization to farmers and related stakeholders. But it has been showing many
progress in some areas in West Java and Central Java in term of participation of
several farmer groups, cooperatives and middle-scale entrerprises. GC Indigofera

The 4t International Seminar on Animal Industry Bogor, August 28-30, 2018 | 20



development is depended on availability of forage material. For this reason
development of Indigofera plantation area are widely established in 39 regions in
Indonesia, and this led to increase Indigofera supply significantly within last 3 years.
The next step of GC development is establishment of seed production and seedling,
sertification of GC plant species and its seeds, expansion of cultivation area, business
entity establishment and application of information technology in row material
supply and marketing.

The main constraint in GC's business development are the limited availability
of Indigofera seeds and seedlings and the manual and inefficient harvesting system,
and expensive equipment investment for GC processing. Efforts made to improve the
efficiency of Indigofera production include design and manufacture of Indigofera
harvesting tools and research to obtain efficient processing methods.

Conclusions

Legum is a highly nutritious feed that can be used as a major ingridient of
GC. Indigofera is one of the legume species already used as a GC material and is
adopted by farmers and industry. Technically and economically GCs have a positive
impact on livestock and poultry productivity and may reduced feed costs. Efficient
production systems still need to be developed through research collaboration with
industry. Development of green concentrat business in Indonesia is done with multi
stakeholder partnership.
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Abstract

The prophylactic effects of probiotics, prebiotics and miscellaneous to
mitigate rumen methanogenesis have been developed instead of antibiotics
ionophores such as monensin, lasalocid. Nitrate suppresses rumen methanogenesis
by its reducing reaction in the rumen. However, excess intake of nitrate causes the
intoxication due to ruminal accumulation of nitrite, which induces
methaemoglobinemia after prompt absorption via rumen mucosa. The in vitro and in
vivo trials have been conducted to clarify the prophylactic effects of L-cysteine, some
strains of lactic acid bacteria and yeast and/or B1-4 galacto-oligosaccharides on
nitrate-nitrite intoxication and methanogenesis. For prebiotics, the nisin which is a
bacteriocin produced by Lactococcus lactis subsp. lactis has been demonstrated to
abate rumen methanogenesis in the same manner of monensin. A protein resistant
anti-microbes (PRA) has been isolated from Lactobacillus plantarum as a
manipulator to mitigate rumen methanogenesis. Hydrogen peroxide was identified as
a part of the manipulating effect of PRA to rumen methanogenesis. The suppressing
effects of secondary metabolites from plants such as saponin and tannin on rumen
methanogenesis have been examined. Especially, Yucca schidigera extract,
sarsaponin (steroidal glycosides) can suppress rumen methanogenesis improving
protein utilization efficiency. The mechanism for accreditation of manipulators must
be established to mitigate global CH4 emission.

Biogas plant has been widely spread over the world as one of the renewable
energies generated from anaerobic CH, fermentation of bio-wastes recycling such as
livestock manures. Furthermore, in advanced new biogas system, the ammonia
stripping from digested slurry of livestock manure in biogas plant was examined to
apply to nitrogen recycling-options mitigating N>O emission.

In an attempt to seek the mitigation option of heat stress in lactating dairy cow
exposed to hot environment, mitigating effect of rumen mechanical stimulating brush
(Rumenfibe) was examined in pasture-based lactating cows in Australian spring and
summer inspecting plasm parameters as oxidative stress markers. Consequently,
relatively higher value of biological antioxidant potential (BAP) in Rumenfibe
administered cows.

Keywords: methane, nitrous oxide, probiotics, GHG, biogas plant, heat stress
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Introduction

The mitigation of anthropogenic four GHG, CO,, CHa, N2O and sulphur
hexafluoride (SFe) and two groups of GHG, hydrofluorocarbons (HFCs) and
perfluorocarbons (PFCs) have been established as legally binding the first
commitment (2008-2012) in The Kyoto Protocol (IPCC, 1996). In the second
commitment period (2013-2020) nitrogen trifluodide (NF3) was added to six GHG.
Paris climate agreement based on pledge and review system was adopted at COP21
of the UNFCCC in 2016 as a global treaty instead of Kyoto Protocol. Important GHG
attributable to animal agriculture are CH4 and N2O. Rumen fermentation of ruminant
livestock and anaerobic fermentation of agricultural organic wastes including animal
manures are major contributors of CH, emission as anthropogenic sources (Moss,
1993).

To abate the GHG, the development of mitigation methods of rumen CHsis the
most significant issue in the world ruminant livestock production. The prompt increase
of atmospheric N2O since last century is closely related to abrupt expansion of human
and animal population after an innovation of Haber-Bosch process. Severe
environmental pollutions were caused at the same time though the reactive nitrogen
withdrawn from atmosphere as stable paired nitrogen brought about prosperous food
production. To secure food production preventing environmental catalyses by global
warming sustainable development of animal agriculture should be sought in not only
developed but also developing and emerging countries as an alternative way.
Inventories of emitters and their abatements should be accurately assessed in both GHG.
The key element of these recycling must be low-input for sustainable animal agriculture.
Carbon and nitrogen recycling in the agricultural biomass as alternative feeds,
renewable energy and nitrogen resources might contribute mitigation of CH, and N2O
(Takahashi, et al., 2003; Takahashi, 2014). The mechanism for accreditation of
manipulators must be established to mitigate global CH4 and N,O emission.

Recent climate change has amplified a risk to expose dairy cattle to hot
environment (Nidumolu et al., 2014). In consequence, milk production and
reproductive proficiency of dairy cows suffer from heat stress due to their strong
stress sensitivity (West, 2003). Heat stress might induce oxidative stress on the
animals as an external inducer (Bernabucci, et al., 2002). To alleviate these stresses
on livestock the establishment of mitigation strategies of GHG is an urgent issue,
effect of climate change induced by GHG emission on stress corrosion.

The present paper deals with perspective on bilateral impact between
livestock and GHG emission and their mitigation options with biotechnological and
physical approaches.
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Possible control of indirect action of prebiotics, probiotics secondly metabolites on
rumen methanogenesis

The stoichiometric balance of VFA, CO, and CH, indicates that acetate and
butyrate promote CH,; production whereas propionate formation conserves Ho,
thereby reducing CH4 production. Therefore, a strategy to mitigate ruminal CH,4
emission in direct manner is to promote alternative metabolic pathway to dispose of
the reducing power, competing with methanogenesis for H, uptake. Rumen
manipulation with ionophores such as monensin has been reported to abate rumen
methanogenesis (Mwenya et al., 2005). However, there is an increasing interest in
exploiting plant secondary metabolites such as saponin and tannin, prebiotics and
probiotics as natural feed additives to solve problems in animal nutrition and livestock
production as alternatives of the antibiotics due to concerns about incidences of
resistant bacteria and environmental pollution by the excreted active-antibacterial
substances (Mwenya et al., 2006). Particular interest concerning bacteriocins which
produced by lactic acid bacteria has increased recently. Table 1 shows supplementing
B1-4 galactooligosaccharides, Yucca Schidigera and nisin on methanogenesis,
nitrogen and energy metabolism in sheep. In vivo trial using sheep as an experimental
animal, Yucca schidigera rich in sarsaponin which was a plant steroidal saponin
significantly could reduce 7% and nisin mitigated 10% rumen methane emission.
Consequently, nisin improved 24% feed energy efficiency, whereas there was no
improving effect of Yucca schidigera on feed energy efficiency.  Bacteriocins,
antimicrobial proteinaceous polymeric material substances, are ubiquitous in nature
being produced by a variety of Gram-negative and Gram-positive bacteria, and
typically narrow spectrum antibacterial substances under the control of plasmid.
Nisin is produced by Lactococcus lactis ssp. lactis which is an amphiphilic peptide
composed by 34 amino acids with two structural domains that are connected by a
flexible hinge, and is classified into the group of lantibiotics. Nisin has a mode of
action similar to ionophores, which show antimicrobial activity against a broad
spectrum of Gram-positive bacteria and is widely used in the food industry as a safe
and natural preservative. It is generally recognized as safe (GRAS) and given
international acceptance in 1969 by the joint Food and Agriculture
Organization/World Health Organization (FAO/WHO) Expert Committee on Food
Additives. Recent works have indicated that Lactococcus lactis subsp. lactis produce
nisin Z, which has been identified from Korean traditional fermented food “Kimchi”
besides nisin A. They have similar antibacterial ability to mitigate methane emission
(Santoso et al., 2004; Sar et al., 2006), to inhibit growth both of Clostridium
amoniphilum, which is obligate amino-acid fermenting bacteria and lactic acid-
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producing ruminal Staphylococci and Enterococci. Leuconostoc mesenteroides ssp.
mesenteroides, Leuconostoc lactis and Lactococcus lactis ssp. lactis were isolated
from “Laban” which was a traditional fermented milk product in Yemen and
determined the mitigating effect on in vitro rumen methane production. These strains
isolated from Laban enhanced propionate production and decreased
acetate/propionate ratio. In consequence, they reduced methane production
remarkably. For Leuconostoc mesenteroides ssp. mesenteroides, in particular, the
mitigating effect was amplified with [11-4 galactooligosaccharides, which was
degradable about 80% within 1 hour incubation in the artificial rumen fluid due to the
stimulation of reduction reactions consuming metabolic hydrogen. However, direct
involvement of bacteriocin or lower molecular substances produced by the strain on
rumen methanogenesis remains to be elucidated.

Table 1. Effects of supplementing 1-4 galactooligosaccharides, Yucca Schidigera
and nisin on methanogenesis, nitrogen and energy metabolism in sheep

Treatments
Item CTL GOS YS NS SE
Energy balance (kcal BW"5day?)
Gross energy intake 2334  241.9% 2342° 2361 124
Fecal energy 67.4 733  70.6 741  2.58
Digestible energy 166.0 168.6 163.6 162.0 2.36
Urinary energy 13.3 14.2 12.7 14.1 0.76
CH4 energy 16.92  16.6® 15.7*° 15.2° 0.28
Metabolizable energy 135.9 1379 135.2 1328 1.76
Heat production 120.4 120.1 119.8 1134  2.96
Retained energy 155 178 154 194  3.73
Energy partition (% of GE intake)
Fecal energy 28.9 30.3 30.2 314 1.03
Urinary energy 5.7 59 54 6.0 0.32
CHs energy 7.2° 6.8 6.79 6.49  0.09
Heat production 51.6 496 511 480 132
Retained energy 6.6 7.4 6.6 82 0.66

Adapted from Takahashi and Santoso (2010);
abep<Q,05, P4 P<0.01;
CTL: control, GOS: b1-4 galactooligosaccharides, YS: Yucca schidigera, NS: nisin
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Abatement of rumen methanogenesis by direct action of lactic acid bacteria as
prebiotics producer

For low molecular compounds, small amounts of volatile fatty acids (acetic
acid, formic acid), hydrogen peroxide, B-hydroxy-propionaldehyde (reuterin) are
produced by lactic acid bacteria as antibacterial substances in addition to lactic acid.
Because lactic acid bacteria themselves don’t have a group of catalase, considerable
amount of hydrogen peroxide accumulates in the bacterial cells. Many strains of the
genus Lactobacillus are commonly referred to as having high ability to produce
hydrogen peroxide. Its antimicrobial activity is effective against numerous Gram-
positive bacteria. Although it has been reported that nisin suppress rumen
methanogenesis, the suppressing efficacy of nisin on rumen methanogenesis may not
be sustained, because proteinaceous nisin is degradable in the rumen due to bacterial
protease. One of protease-resistant antimicrobial substances (PRA) has been
identified from Lactobacillus plantarum isolated from tomato as a direct suppressor
of rumen methanogens (Asa, et al., 2010; O’Brien, et al., 2913). The PRA maintained
their antimicrobial effects after incubation with proteases, while nisin lost its activity.
Therefore, the PRA was hypothesized to be a more sustained agent than nisin for the
mitigation of rumen methane emission. Although Lactobacillus plantarum produces
bacteriocin from many plant foods, the PRA was the antibacterial substance produced
from a strain of Lactobacillus plantarum TUA1490L that was isolated from tomato
in Japan. However, methane suppressing activity of PRA was not inactivated by
protease treatment. Moreover, aeration cultivation is an essential process for
activation of PRA to abate methanogenesis. Therefore, possible mechanism of PRA
produced by Lactobacillus plantarum TUA1490L on rumen methane production
might be assumed as resulting from the direct involvement of low molecule substance
such as hydrogen peroxide due to the requirement of aeration for the preparation
(Takahashi, 2013).

Creation of renewable energy from anaerobic fermentation (biogas plant) of animal
manures and the innovative reuse of the digested slurry to mitigate N2O

The increased emissions of CH, and N.O from decomposing unmanaged and
bio-based industrial wastes including livestock wastes along with the expansion of
human activities contribute to climate change as GHG. The biogas plant produce
biogas including combustible CH. as renewable energy using unused resources like
animal manures, can provide fuel, heat and electricity (Umetsu et al., 2005), and
minimize the impact on the environment thus reducing the amount of pollutants
discharged.

Global warming potential of N2O is 298 in the second commitment period in
Kyoto protocol. To mitigate NoO emission, the ammonia stripping from digested slurry
of animal manure in new concept of the advanced biogas plant was implemented to
apply to nitrogen recycling-options (Takahashi, 2017).
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Bilateral impact of GHG derived from livestock production and climate change
induced by GHG emission-Heat stress and oxidative stress induced by hot environment
and the mitigation option

Global warming, especially, critical or subcritical hot summer attributable to
the abrupt increase in GHG emission has adversely affected the performances of
livestock productivities due to the susceptibility to heat stress. According to Daramola’s
commentary (2012), heat stress results from the animal’s inability to dissipate sufficient
heat to maintain homeothermy. High ambient temperature, relative humidity and
radiant energy compromise the ability of animals to dissipate heat. Consequently, body
temperature will increase, and in turn initiates compensatory and adaptive mechanisms
to re-establish homeothermy and homeostasis. Heat stress could adversely affect feed
consumption, then animal production and reproduction efficiencies. However, the
physiological mechanism of the effect of heat stress on the decline of production
performance of livestock remain to be elucidated. Relationship between heat stress and
oxidative stress has been reported in the various livestock species including poultry.
Heat stress suffered hen has induced oxidative stress (Lin et al., 2008). Swine exposed
hot environment has accelerated oxidative stress (Katsumata et al., 2004). Moreover,
for primiparous cow exposed hot environment, oxidative stress markers, ascorbic acid
and sulfhydryl (SH) residue concentration in plasma have declined due to oxidative
stress (Tanaka et al., 2007). Thus, oxidative stress can be assumed as part of the heat
stress. Therefore, the mitigation of heat stress might be achieved by the abatement of
oxidative stress.

Table 2. Effect of Rumenfibe on the oxidative markers in the plasma of pasture-based
lactating cows in the Australian (Tasmania) spring and summer

Parameter Control Rumenfibe
Reactive oxygen metabolites (Carrelli units) 107 +£6 118+ 6
Biological antioxidant potentials (mM) 4282 +£92  4686* + 100
Oxidative stress index (arbitrary unites) 25+0.13 25+0.14
Ceruloplasmin (g/L) 0.17+£0.01 0.19+0.01
Thiol group (mM) 326 £ 15 347 £16
Glutathione (mM) 3.4+0.17 3.6+0.19
Advanced oxidative products (mM Chloramine, T 36+09 37+0.9
equivalent)

Adapted from Golder et al. (2017)

* P<0.05

Accordingly, mitigating effect of rumen mechanical stimulating brush
(Rumenfibe, Meiwa Sangyo, Kyoto) on oxidative stress in pasture-based lactating dairy
cow has been investigated in the Australian spring and summer (Table 2). Plasma
contents of oxidative stress markers (Golder, et al., 2016). Only biological antioxidant
potential (BAP) concentration in Rumenfibe treated cows was significantly (P<0.05)
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higher than that of control. Furthermore, the relatively higher values in plasma BAP
concentrations were determined even in control cows than those reported in dairy cows
(Celi and Raadsma, 2010; Golder et al., 2013; Talukder et al., 2014). However, no any
significant improvements of productive performance and rumen parameters were
observed by Rumenfibe administration, because the meteorological measurement
suggested inadequate hot-environmental temperature and temperature-humidity index
to induce heat stress due to the cool summer. T, the increased plasma biological
antioxidant potentials (BAP) concentration in Rumenfibe treated cows may support the
hypothesis that oxidative balance induced by heat stress under hot and humid
environment will be improved by Rumenfibe administration.
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Abstract

Livestock is a very valuable asset for the development of national agriculture.
Livestock subsector greatly contributes to the income value of national agricultural
development as well as become an important foundation in building food self-reliance.
Indonesia has a wealth of genetic resources of native and local livestock with
abundant genetic diversity, but has not been managed and utilized properly. The
purpose of this paper is to discuss the use of markers of functional genes to improve
the productivity and quality of local livestock products. Based on national meat
production data from Livestock and Animal Health Statistics (2017), the contribution
of local cattle, buffalo, goat, sheep and pork respectively is 15.9%, 0.98%, 2.09%
1.64% 10.29%. Contribution from local chicken/native chicken 8.86%, duck, 1.29%,
layer 3.41% and largest from broiler 55.26%. Egg production is dominated by 72.48%
layer, 14.65% duck and 10.01% local chicken. Limitations of superior indigenous
breed and local livestock is one of the factors that led to the development of livestock
agribusiness in Indonesia. Biotechnology of molecular genetics as a form of modern
biotechnology that continues to experience rapid development can serve as an
alternative to genetic improvement, utilization, and conservation of native and local
livestock in sustainable livestock production systems. Molecular technology can be
utilized to explore genetic diversity at DNA levels, gene mapping, MAS (marker
assisted selection), gene assisted selection, and molecular-based conservation. When
appropriately applied, this technology can be an effective way of managing, genetic
improvement, and livestock conservation. Priority needs to be considered in applying
this molecular biotechnology, based on convenience, performance, time, cost, and
impact factors. The development of SNP (single nucleotide polymorphism) markers
using high capacity techniques opens further opportunities to label livestock in single
assay to identify hundreds of thousands of SNPs that provide adequate genomic
information for use in estimating breeding values. Genomic selection is based on the
principle of associating many genetic markers with phenotypic look. The availability
of large databases of animals that are genotyped with relevant phenotypes related to
existing production systems is of great importance to provide accurate results. Thus
the reference population can be digenotype with high capacity SNP panels and precise
genomic predicting algorithms. If developed countries can do the development and
application of biotechnology for genetic improvement of the quantitative nature of
many species, on the contrary many of the complexity of the problems facing
developing countries to be able to integrate various forms of molecular biotechnology
for genetic improvement of livestock. The use of MAS techniques to assist in the
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selection of quantitative traits in livestock is limited and new to the study and research
area. The national livestock business is a series of livestock activities determined by
many factors. Genetic resources of native and local livestock with high levels of
genetic diversity have a strategic role as a genetic material source to meet the
availability of quality seeds to meet the needs of the animal food community and
market demand.

Keywords: Markers genes, ainmal genetic resource and selection

Introduction

In providing high livestock products, livestock business becomes an
opportunity to improve the welfare of many poor people by making livestock as a
livelihood. Similarly, it will encourage increased demand in the labor sector, less
fertile land use, non-agricultural goods and services, thereby boosting overall
economic growth. On the other hand, more complex issues will be faced in livestock
management, such as erosion of animal genetic resources (AnGR), land degradation,
depletion of natural resources, environmental pollution, water shortages, global
warming, and the emergence of more infectious diseases. This is a new challenge in
developing sustainable livestock production systems and in achieving animal food
security especially in developing countries (FAO 2007, 2009. The rapid growth of
population, increased purchasing power, the improving economic and social
conditions of society, bring the consequences of the need for animal protein with ever
greater quantity, quality and variety. In fulfilling the requirement of animal protein
of society, the import of meat, egg, and milk still have to be done, due to limited
production in the country. The importation is done in the form of live cattle, such as
beef cattle, broiler seeds for broiler and laying or livestock products such as frozen
meat and powdered milk. The policy of importation with an increasing tendency,
bringing the consequences of national food availability stability becomes vulnerable
due to dependence on outsiders. These conditions can become a threat in realizing
national food self-sufficiency.

Molecular genetic biotechnology opens opportunities to serve as a way for
genetic, genetic management, and conservation of native and local livestock to build
sustainable livestock production systems. Molecular technology can be used, among
others, to explore genetic diversity at the DNA stage, gene mapping, marker assisted
selection, gene assisted selection, and molecular-based conservation. When
appropriately applied, this technology can be an effective way of managing, genetic
improvement, and livestock conservation. The integration of molecular
biotechnology in an appropriate selection program will increase productivity,
adaptation to the environment, and maintain genetic diversity of native and local
livestock (Naqvi 2007). Priority needs to be considered in applying this molecular
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biotechnology in the order that it may be possible on the basis of convenience,
performance, time, cost, and impact factors.

Genetic Diversity and Breed of Livestock

The existence of genetic resources of indigenous and local livestock (SDGT)
is a national germplasm that provides abundant genetic diversity, including species,
breed and livestock populations. The livestock genetic resources live on a wide
variety of agroecosystems in Indonesia, making it a very valuable gene pool for
genetic improvement of national livestock. The natural interaction process between
livestock with specific agroecosystems, making native and local livestock have many
advantages, such as adaptive in tough environments, good converters for high fiber
forages, disease-resistant and local parasites, and resistant to wet tropical climate
stress. The tropical cattle have unique characteristics and many advantages, such as
unique production characteristics, adaptive low input production systems, low cost-
per-unit production, low-fat meat, wide genetic diversity, heat tolerance and local
diseases, potential for biopharmaceutical development, production systems, local
conditions integration, and potential to integrate knowledge areas and industrial areas
(Madan 2005). Therefore, it is essential to be able to identify the existence of various
local and local livestock species. In developed countries, identification of breeds or
clumps of livestock is relatively clear.

To develop a sustainable livestock production system under specific agro-
ecosystem conditions, genetic improvements of locally adapted clumps are necessary.
However, in conditions in developing countries it is very often found the fact that the
recognition of a clump by farmers and the community, has not guaranteed that there
has been a difference until the genetic makeup of the livestock. In conditions in
developing countries, as in Indonesia, formal breeding organizations are virtually
non-existent or if there is not yet functioning as expected. The establishment of
livestock can therefore be considered as an isolated population due to geographical,
ecological, social, and cultural factors (FAO 2003). Geographical, ecological, social,
and cultural information is also often used in establishing livestock breed and strains
in Indonesia. To provide certainty in recognition that a livestock population as a breed,
then under conditions of limited origin and relevant supporting information, so that
the uniqueness of genetic characters can be done with the help of molecular
biotechnology. Biotechnology of molecular genetics opens great opportunities for
verifying genetic diversity at levels. Characterization through the use of molecular
technology provides an opportunity to gain a better understanding of genetic variation,
increase genetic variability, genetic improvement, and genetic conservation to DNA
polymorphism levels between and within species, clumps, and livestock populations.
The genetic variation of each individual has a series of DNAs with unique characters,
except for identical twins. DNA variation occurs due to mutations that include
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substitution, insertion, or deletion at various sizes of DNA fragments, ranging from
one to thousands of nucleotides.

There are many molecular markers that can be used for genetic
characterization, among others: Microsatellite, Minisatelit, Mitochondria, and
Polymerase Chain Reaction-Restriction Fragment Length Polymorphism (PCR-
RFLP), Amplified Fragment Length Polymorphism (AFLP), and Single Nucleotide
Polymorphism (SNP). These molecular markers are often used for the purpose of
identifying genetic diversity and phylogenetic analysis (Sumantri et al., 2007,
Ebegbulem and Ozung 2013). SNP as a single variation of nucleotides, does not alter
the overall length of DNA sequences from the genome. SNP mutations are mostly in
neutral territory or not codes of the genome and in smaller numbers are in coding or
functional sequencing. Functional DNA mutations produce new alleles that can
increase or decrease metabolic efficiency compared with wild type alleles (FAO
2007). The genetic diversity indicator can be explained against the variation of allele
and genotype expressed by observed heterozygosity values and expectations and
mean number of alleles (or MNA) for examination in clumps; genetic differentiation,
fixation index, and variance analysis molecular for examination between clumps; as
well as analysis of Bayesian mixes and clusters for examination between populations.

(i) Genetic marker in improving milk production and quality of Holstein Frisian

In dairy cows major genes such as k-casein gene|Pstl, k-casein| EcoRV, -
lactoglobulin|HindIll gives a significant influence on the increase of milk protein
content. DGAT|Eael gene for fatty acid composition, GH gene, and Pit-1 in addition
to the effect on milk protein also on milk production are shown in (Table 1). The «-
casein gene has recently become one of the additional genetic information of female
FH cattle imported seeds contained in the National BET. This suggests that the
uniqueness of the k-casein gene in determining the biochemical properties of milk as
a feedstock for the processing of cheese and other dairy products adds value to beef
cattle in exporting countries (New Zealand and Australia).
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Table 1 List of genes that affect milk production and milk quality

Name of Gene and Mutation

Result

References

K-casein|Pstl

Mutation in exson 4, the allele A
(0,47) and B(0,53)

In HF genotipe BB has milk
protein > AB >AA

Sumantri et al (2005)
and Anggraeni et al
(2010)

k-casein| ECORV Mutation in
exon 4, 11e23Thr, The alele C
(0,88) alele T (0,12)

Mutation in exson 4, Alele A
(0,43) and alele B (0,57)

Moderate polymorphics In
Dairy buffaloes

Rini et al. (2014)

B-lactoglobulin|Hindll1

High polymorphics in HF
dairy cattle

Anggraeni et al.
(2010)

Pit-1|Hinfl Mutation in exon 6
1256 ¢ G>A In HF Alele A
(0,25) and B (0,75). However
monomorfic in buffaloes alele B
(1,0)

In HF Alele affect milk
production and milk protein

Misrianti et al (2010)

GH|Alul Mutation in 1758 ¢
C>G Leusin to Valin. Allele L
(0,94) and V (0,06)

In HF allele L affect milk
production and milk protein

Misrianti et al.(2012)

DGAT Mutation in exon 8 allele
A (0,37) alele K (0,63)

In HF genotipe AK Has milk
fatty composition Nervonat
fatty acid > KK

Asmarasari et al.
(2013)

Pit-1|Hinfl Mutation in 1083
cC>A., A(0,81), B (0,19)

In Jonggol sheep genotipe
AB has milk protein > AA >
BB. However monomorphic
in garut sheep

Sumantri et al.
(2009)

PRL|Rsal Mutation in exon 3.
Alelle A (0,95) and B (0,05)

Genetic variation is low in
Bali cattle

Paramitasari et al.
(2015)

PRL|Rsal Mutation in exson 4.
Alele A(0,05) and G (0,95)

Genetic variation is low in
Bali cattle

Paramitasari et al.
(2015)

(ii) The Improvement of Meat Production and Quality in Ruminant

In Beef and sheep the genes governing meat tenderness, such as the
calpastatin and calpain genes and for the fatty acid composition of SCD-1 gene,
Lipoprotein Lipase, and Leptin. The IGF-1 and STAT5.The use of SNP variant
analysis to examine the genetic characteristics of local livestock has been done for
example in local sheep type fat and thin tail by exploring SNP in exon 6 of the
Lecithin Cholesterol Acyltransferase LCAT). Three new SNPs detected at base
position ¢.742C> T, ¢.770 T> A, and ¢.882C> T. SNP ¢.742 is known as a synonym
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mutation, otherwise ¢.770 is a hon-synonymous mutation. This indicates the potential
of LCAT gene DNA polymorphism in local sheep populations (Hidayati et al., 2011).
Examination of allele variants of a number of major genes of growth trait. Alawiyah
et al (2016) Association analysis showed that g.10428C>T SNP significantly affected
marbling score (MS) and percentage of intramuscular fat (PIMF) (P<0.05). Based on
these results, g.10428C>T SNP of the SCD gene may be used as a candidate marker
to select meat quality traits in Bali cattle. Khasanah et al (2016) Myostatin (MSTN)
gene plays a key role in skletal muscle homeostasis such as inducing muscle athrophy,
poliferation of myoblast, increasing ubiquitin-proteasomal, downregulating IGF
pathway, and glucolysis.. The association result showed that 2 SNPs (g.-7799T>C
and g.-7941C>T) were significantly associated with intramuscular fat percentage
(P<0.05) in Bali cattle. It could be concluded that MSTN promoter gene was
polymorphic in Bali cattle and there were 2 SNPs associated with carcass quality.

Pratiwi et al (2016) Calpain-1 gene (CAPN1) produces a calpain enzyme
controlling structure of meat protein and tenderness. Sequencing analysis at exon 5-
6 of CAPNL1 gene in Bali cattle resulted in eight polymorphic SNPs. They are
€.3669T>C, ¢.3854G>A, ¢.3881T>C, ¢.3899C>T, ¢.3908C>G, c.4002C>A,
€.4021G>T and Calpain-1 Gene, Carcass and Meat Characteristics in Bali Cattle
€.4037A>C. The SNPs ¢.3669T>C, ¢.3854G>A and ¢.3899C>T were significantly
(P<0.05) associated with rump thickness (RT), rump fat thickness (RFT) and
marbling score (MS), while SNP ¢.4037A>C was not significantly associated with
carcass and meat characteristic traits. The SNPs were significantly associated with
carcass and meat characteristic traits namely ¢.3669T>C, ¢.3854G>A and ¢.3899C>T.
Those SNPs may be used as candidate marker for Marker Assisted Selection (MAS)
in Bali cattle. Genes controlling meat production and quality are shown in Table 2
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Table 2 a list of genes that affect meat production and meat quality in ruminant

acid in pasundan cattle.

Name of gene and mutation Result References
Myostatin ¢.960delG Allele G No genetic variatian in Indonesian Sumantri et
(1,0) (1,0) and Allele delG (0,0) local sheep al. (2011a)
Calpastatin (CAST) Allele M MN Genotipe has body weight > Sumantri et
(0,13) and Allele N (0,87) NN in Jonggol sheep male al. (2008b)

Bramada et
al. (2013)
Calpastatin (CAST) Mutation in Cast 22 genotipe has highest meat Dagong et al.
exon 5, allele 1 (0,48), allele 2 percentage hihger in local sheep (2011);
(0,48), dan allele 3 (0,04) Dagong et al.
(2012)
Insulin Like Growth Factor-1 In Bali cattle, CC genotipe has daily | Maskur et al.
IGF-1 Mutation in exon 4 which | birth weight, weaning weight and (2012)
alele C (0,82) and T (0,18) daily gain higher than CT and TT.
Lecithin Cholesterol genetic variation is very low in Hidayati et
Acyltransferase (LCAT) Mutation | local sheep has effect in meat fatty al. (2014)
in exon 6,. SNP ¢c742 C>T acid composition
(alleleC 0,96 and T0,04), SNP
c770 T>A (allele A 0,1 andT 0,
9) and ¢882, SNP C>T (allele C
0,95 and T 0,05)
Lipoprotein Lipase (LPL) SNP Genetic variation is highin garut Hidayati et
€.192 T>C, allele C (0,59) and sheep. Genotipe CC has fatty acid al. (2014)
allele T (0,41) henekosanoat > CT >TT
Leptin SNPs Arg25Cys and Genetic variation is high, hower Hilmia et al
Arg25Hys, allele C (0,56), T there are no effect on meat fatty (2013)
(0,29), and H (0,15) as new allele | acid in pasundan cattle.
SCD-1 SNP Val239Ala, allele C | Genetic variation is medium, hower | Hilmia et al
(0,74) and T (0,26) there are no effect on meat fatty (2013)

STATS5A |AvalMutation in exson

There is not genetic variation found

Paramitasari

intramuscular fat (PIMF) (P<0.05).
in Bali cattle.

7, allele C (1,00) andT (0,00) in bali cattle et al. (2015)
The stearoyl-CoA desaturase SNP significantly affected marbling | Alawiyah et
(SCD) g.10428C>T score (MS) and percentage of al (2016)

Myostatin (MSTN) 2 SNPs (g.-

SNPs were significantly associated

Khasanah et

of SNPs. They are ¢.3669T>C,
€.3854G>A, ¢.3881T>C,
€.3899C>T, ¢.3908C>G,
c.4002C>A, c.4021G>T

significantly (P<0.05) associated
with rump thickness (RT), rump fat
thickness (RFT) and marbling score
(MS),

7799T>C and g.-7941C>T) with intramuscular fat percentage al (2016)
(P<0.05) in Bali cattle

Calpain-1 gene (CAPN1) CAPN1 gene in Bali cattle resulted | Pratiwi et al

Sequencing analysis at exon 5-6 in eight polymorphic were (2016)
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2.1. Genes Controlling Sheep Meat Odour

Gunawan et al. (2018a) reported unplesant flavour and odour in sheepmeat
is often associated with lower consumer acceptance and complain. Branched chain
fatty acid (BCFA: 4-methylnonanoic), 4-methylphenol, and skatole (3-methylindole)
are the chemical compound that are suggested as the main contributor for sheepmeat
flavour and odour. Therefore, muscle samples of sheepmeat from Javanese fat tailed
were analysed for BCFAs (4-methylnonanoic acid), 4-methylphenol, and skatole (3-
methylindole). The result showed the percentage of fat content was significantly
difference between high and low sample. The percentage of fat content showed for
each sheep sample ranged from 1.95 to 6.7%. The average of fat content in high and
low sample were 4.49 and 2.57. In muscle tissue different concentrations of BCFAS
(4-methylnonanoicacid), 4-methylphenol, and skatole were not significantly different
between high and low fat content. Therefore, it seems likely that the chemical
compound were too low or other substances are involved in causing the sheep meat
flavour and odour in Javanese fat tailed. In this study for the very first time NGS
technology has been used to analyze the expression profiles of Sheepmeat Odour and
Flavour in Javanese Fat Tailed Sheep by using RNA Sequencing. Several of the SNPs
(JAML, CYP2A6, SEPW1, and KIF12) were founded in this study could be included
as suitable markers in genotyping platforms to perform association analyses in
commercial populations and apply genomic selection protocols in the sheepmeat
production. This transcriptome, polymorphisms and alternative splicing analysis
using RNA deep sequencing revealed potential candidate genes affecting odour and
flavour of sheepmeat in Javanese fat tailed sheep. It is exhibited that in future these
polymorphisms could be used as markers for sheepmeat related with odour and
flavour traits. However, further research and evidenvces are required to confirm the
effect of these genetic markers in other sheepmeat populations. High-throughput
sequencing RNA (RNA-Seq) reveals new challenges for the detection of
transcriptome variants (SNPs) in different tissues and species. .Among them, about
90.8% of genes had multiple polymorphismswithin 13 genes (JAML, ANGPTLS,
LOC101103463, SEPW1, SCN5A, LOC101113036, DOCK6, GTSEL,
LOC101119620, KIF12, KCTD17, KANK2, CYP2A6). Several of the SNPs (JAML,
CYP2A6, SEPW1, and KIF12) found in this study could be included as suitable
markers in genotyping platforms to perform association analyses in commercial
populations and apply genomic selection protocols in the sheepmeat production.
Furtheremore Gunawan et al.(2018 ), has reported approximately 103 genes were
differentially expressed (DEGSs) with significance level of p-adjusted value <0.05.
Among them, 60 genes were up-regulated, and 43 were down-regulated (p<0.01.
FC>1.5) in higher MOF group. Differentially regulated genes in high MOF liver
samples were enriched in in biological proceses with celluler response to chemical
stimulus and endegenous stimulus; cellular components such as such as basement
membrance and extracelluler matrix; molecular functions such as heme binding and
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oxidoreductase activity. Among the DEGs, metabolic phase I related genes belonging
to the cytochrome P450 CYP2A6 were dominantly expressed.

Listiany et al 2018 investigate the expression of some of the key enzymes
involved in liver sample of sheep with high and low sheepmeat flavour and odour.
The study was conducted with Indonesian Javanese fat tailed sheep. Sheep having a
fat branched chain fatty acids 4-methylnonanoic (MNA) greater and less than 215 pg
g-1 and 229 will be defined as low and sheep meat odour, respectively. For the flavour,
sheep having a fat skatole level less than 0.25 pg g-1 and greater than 0.25 pg g-1
will be defined as low and high flavour samples, respectively. The enzymes
investigated were cytochrome P450 2A13 (CYP2A6), kinesin-like protein KIF12
(KIF12), and sulfotransferase 1C1 (SULT1C1). Expression of CYP2AG6 in liver had
differ between animals with high and low sheep meat flavour. Expression of CYP2AB,
which catalyses the first stage of oxidation degradation, was increased in high sheep
meat flavour and odour (P > 0.05). Similar pattern, the expression of SULT1Cl1,
which catalyse the second stage of conjugation steroid catabolism, was increase in
high sheep meat flavour and odour (P > 0.05). In contrast, the expression of KIF12
was decreased in high sheep meat flavour and odour animals. It is suggested that
accumulation sheep meat flavour and odour in liver tissue of Indonesian Javanese fat
tailed might be related to a high rate of oxidation in metabolic stage | and conjugation
degradation in metabolic stage II.

3. Marker genetic for improvement meat production and quality in chicken and
duck

Insuline-like growth factor binding protein 2 (IGFBP2) is one of the principal
binding proteins that has biological functions involved in growth, development, and
differentiation. Furgon et al (2018) have reported that ¢.1032C>T SNP of the IGFBP2
gene polymorphism was significantly associated with body, carcass, breast, breast
muscle, pectoralis minor, leg, and wings weight in kampung chicken population (P <
0.05). IGFBP2 gene could be a candidate gene that affects growth and body
composition traits in chicken.

Stearoyl-CoA desaturase (SCD) is an integral membrane protein of
endoplasmic reticulum (ER) that catalyzes the rate limiting step in the
monounsaturated fatty acids from saturated fatty acids. Furqon et al (2017) have
reported the SCD|Acil SNP ¢.37284A>G polymorphism was significantly associated
with palmitoleic acid (C16:1), fatty acids total and saturated fatty acid in 26 weeks
old of F2 kampung-broiler chicken cross (P<0.05). The SCD gene was expressed for
polyunsaturated fatty acids in liver tissue in two groups of chickens. SCD gene could
be a candidate gene that affects fatty acids traits in F2 kampung-broiler chicken cross.
Gunawan et al (2018b) reported novel single nucleotide polymorphism from RNA
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sequencing in coding region ¢.17492542 C>G of SCD was associated with FA
composition, including both unsaturated [linoleic (C18:2n6¢) and eicosadienoic
(C20:2) acids] and saturated [lauric acid (C12:0)] forms. Furthermore, SCD
expression was higher (P < 0.05) in tissues collected from high FA chickens than low
FA chickens

SLC23A3 is one of the key genes which control the properties of the of fatty
acids content in the meat. Gunawan et al (2018c) reported . A SNP in coding region
€.22385690 A>C of the SLC23A3 gene was associated (P<0.05) with fatty acid
composition including stearic acid (C18:0), elaidic acid (C18:1n9t), and linoleic acid
(C18:2n6c¢). The SLC23A3 was detected in liver from high fatty acids (HFA) and low
fatty acid composition (LFA). However, gene expression of SLC23A3 were not
differentially expressed between HFA and LFA (P>0.05). These results will explain
better understanding of the key important role of the SLC23A3 in fatty acid traits
within the liver and will propose SLC23A3 as a potential genomic selection for
selection of chickens with fatty acid composition.

Very low density lipoproteins (VLDLs) is a major class of lipoprotein
particles that is synthesized and secreted by the liver. Furgon et al (2017) had
reported that A G634A SNP of the ApoVLDLII polymorphism was significantly
associated with body, carcass, breast, thigh, back and thigh muscle weight in 26
weeks old kampung chicken population (p<0.05).

The chicken growth hormone (GH) and its receptor (growth hormone
receptor, GHR) play important roles in chicken performances due to their crucial
functions in growth. Khaerunnisa et al (2017) had screened g.2248G>A GH and the
0.565G>A GHR loci were polymorphic with two alleles (G and A) and three
genotypes (GG, AG, and AA). The GG genotype and the G allele of GH locus were
predominant in all chicken populations. While in GHR locus, the AA genotype and
the A allele were found to be higher in all chicken populations. The association study
showed that the g.565G>A GHR locus polymorphism had significant effect on
carcass components, including live weight, carcass weight, breast weight, thighs
weight, breast muscle weight, and thighs muscle weight. There was no significant
association was found between the g.2248G>A GH genotype and carcass components.

Myostatin, or growth and differentiation factor-8 (GDF-8), is a member of
the Transforming Growth Factor (TGF)-B superfamily. This family functions as a
negative regulator of skeletal muscle.  Khaerunisa et al (2017) have reported
mutations in exon 2 convert Thymine into Guanine (T4842G) that alters the amino
acid leucine into arginine, which is associated with body weight in kampung chickens.
The myostatin|Bsrl locus was polymorphic in all populations, producing two alleles
(G and T) and three genotypes (GG, GT, TT). Results from the analysis of the allele
and genotype frequency showed that the T allele had a higher frequency than the G
allele in all populations, except for the F1 crossbreed of the kampung x Cobb broiler
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chicken population, which had equal allele frequencies. A significant effect was
found between genotype and carcass characteristics in the F2 crossbreed kampung x
Cobb broiler chickens. A SNP in the coding region of myostatin in exon 2 was
associated with live weight, carcass weight, breast weight, thighs weight, drum sticks
weight, wings weight, breast muscle weight, thighs muscle weight, drum sticks
muscle weight and free water.

The stearoyl-CoA desaturase (SCD) gene encodes an enzyme involved in
fatty acid (FA) biosynthesis. Gunawan et al. (2018). Have reported A small
nucleotide polymorphism in coding region ¢.17492542 C>G of SCD was associated
with FA composition, including both unsaturated [linoleic (C18:2n6c) and
eicosadienoic (C20:2) acids] and saturated [lauric acid (C12:0)] forms. These results
will improve the understanding of SCD function in FA composition and will shed
light on SCD as a potential candidate in the selection of chickens with higher levels
of unsaturated and lower levels of saturated FA.

Ghrelin receptor (GHSR) gene is candidate gene for growth performance in
chicken by modulating growth hormone release from the pituitary by binding to its
ligand of ghrelin. Ghrelin, or growth hormone secretagogue (GHS), is well known as
feed intake and energy homeostasis regulator in mammals and birds.. Khaerunisa et
al (2017) have reported that this locus was polymorphic with two alleles (T and C)
and three genotypes (TT, CT, and CC). The T allele and TT genotype were
predominant in all populations. Furthermore, association of the T1857C GHSR locus
polymorphism with chicken carcass traits has been described in Indonesian chicken,
providing evidence that GHSR might be an important candidate gene for chicken
carcass traits.

Flavin-containing monooxygenase 3 (FMO3) is an excellent candidate gene
that affects fish odor and fatty acid composition. It has been reported that
downregulation of FMO3 can inhibit fatty acid oxidation. Angraeni et al. (2018) had
repoerted the SNP g.849A>G was highly significantly associated with unsaturated
fatty acids (palmitoleic, oleic, linoleic, linolenic and arachidonic acid) and saturated
fatty acids (lauric, palmitic, and arachidic acid). Compared to the GG genotype, the
AG genotype exhibited greater levels (P < 0.05) of lauric acid (C14:0), palmitic acid
(C16:0), arachidonic acid (C20:4n6) palmitoleic acid (C16:1), oleic acid (C18:1),
linolenic acid (C18:3) and linoleic acid (C18:2; P<0.05) but not pentadecanoic acid
(C15:0). Furthermore, Anggraeni et al. (2018b) had reported that the SNP g.849A>G
was highly significantly associated (P<0.01) with live weight (LW), carcass weight
(CW), breast muscle weight (BMW), pH, cooking loss, drip loss (DL), lightness and
redness, TBARS and TMA. Compared to the GG genotype, the AG genotype
exhibited greater levels (P <0.05) LW, CW, pH, TBARS and TMA but not DL FMO3
mMRNA expression was higher (p <0.01) in animals with the AG genotype. The results
will improve the understanding of the functions of the FMO3 gene in carcass and
meat quality within the liver and will shed light on FMO3 as a candidate gene in the
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selection of ducks with good carcass and meat quality traits. All genes that have effect
on meat production and quality in chicken and duck have summarized in Table 4.

Table. 3. List of genes effect on meat production and quality in chicken and duck

carcass and carcass component
traits in local chiken

Name of Gene and mutation Result References
Insuline-like growth factor This SNP was significantly Furqgon et al.,
binding protein 2 (IGFBP2) A | associated with live weight, (2017)
€.1032C>T SNP carcass and carcass component

traits in local chiken
Stearoyl-CoA desaturase This SNP was significantly Furqgon et al.,
(SCD). The SCD|Acil. associated with Fatty Acid (2017). Gunawan
€.17492542 C>G SNP composition in local chiken etal., (2018)
Very low density lipoproteins | This SNP was significantly Furgon et al.,
(VLDLs) A G634A SNP associated with live weight, (2017)

Myostatin, or growth and
differentiation factor-8 (GDF-
8), Mutations in exon 2
(T4842G) SNP

This SNP was associated with live
weight, carcass and carcass
component traits in local chiken

Khaerunisa et al.,
(2017)

Growth hormone receptor,
GHR| Eco72l g.565G>A SNP

this SNP has significant effect on
live weight, and carcass
component traits in local chiken

Khaerunnisa et
al.,, (2017).

Ghrelin receptor (GHSR)
T1857C SNP

This SNP was significantly
associated with carcass componen
traits in local chiken

Khaerunnisa et
al., (2017).

Flavin-containing
monooxygenase 3 (FMO3) the
SNP g.849A>G

This SNP was significantly
associated with carcass componen
traits and affects fish odor and fatty
acid composition in cihateup duck.

Anggraeni et al.,
2018a, b)

4. Genetik marker for heat tolerance and resistent to disease in local chicken

Identification of the candidate genes to improve the immune response may
be useful for marker-assisted selection to enhance disease resistance. Breeding for
resistance to Salmonella Pullorum and viral diease could be an effective approach to
control salmonellosis in poultry. The candidate gene approach is a useful method to
investigate genes that are involved in genetic resistance.

The 4t International Seminar on Animal Industry Bogor, August 28-30, 2018 | 43



TLR4 is a phagocytes cell surface receptor that plays a role to recognize
lipopolysaccharide of gram negative bacteria including Salmonella enteritidis. It is
transcribed by TLR4 gene and conserved in the activation of the non-specific immune
system. Ulupi et al (2013) have identified 3 genotypes of TLR4 gene: AA, AG and
GG. All parameters including expression of TLR4 gene, concentration of leucocytes,
differentiation of leucocytes, macrophages activity and capacity were not
significantly different in AG and GG genotypes. There was no S. enteritidis finding
in blood and eggs produced by AA, AG and GG chickens. There was found IgY
specific to S. enteritidis in eggs yolk with very high concentration (2.94-3.89 mg/mL).
The study proved that Kampung chicken resistant to S. enteritidis infection in all
condition (Ulupi et al., 2014).

Natural resistance-associated macrophage protein-1 gene (NRAMPL) plays
an important role in immune response against intracellular pathogens. Muhsinin et al.,
(2016) have reported that NRAMP1 was polymorphic in all native chickens. The CC
genotype was significantly higher than CT and TT genotypes (p<0.05) in Sentul
chickens resistant to Salmonella pullorum. Although, the concentrations of
leukocytes and differentiation in chickens with all three of NRAMP1 genotypes (CC,
CT and TT) were not statistically different, there was a significant correlation
between different NRAMP1 genotypes and immune traits.

Muhsinin et al., (2018) have reported the iNOS locus was polymorphic in
sentul chicken producing two alleles (T and C) and three genotypes (TT, TC and CC).
The result from the analysis of the allele and genotype frequency showed that the C
allele had a higher frequency than the T allele in all Sentul chicken (0.729). The
association result showed that CC genotype was significantly associated (p<0.05)
with S. Pullorum disease resistance in Sentul chicken, while the association was not
found for TC and TT genotypes. The numbers of leukocytes and differentiation in
Sentul chicken with three of iINOS genotypes (TT, TC and CC) were not statistically
different (p>0.05).

Muhsinin et al., (2018) have reported that TGF-B2| Rsal locus was
polymorphic in all populations, producing two alleles (T and C) and three genotypes
(TT, CT, and CC). The result showed that the T allele had a higher frequency than
the C allele in all populations. The association result showed that TT genotype was
significantly associated with S. pullorum resistance in Sentul chicken. Although the
leukocyte concentration, leukocyte differentiation and H/L ratio in sentul chicken
with three of TGF-B2 genotypes (TT, TC, and CC) were not statistically different. In
conclusion, polymorphism in the TGF-B2 chicken gene can be used as a candidate
marker to increase S. pullorum immune response.

The study of interaction between chicken lines and HSP 70 genotypes in heat
resistance has reported Tamzil et al .,(2015) The highest response on panting
frequency, rectal temperature, serum corticosterone concentration and expression of
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HSP 70 was found in the DD genotype and the lowest in AD genotype. The most
rapid onset of panting occurred in DD genotype and the slowest in AD genotype.
Kampung chicken had the highest heat resistance as compared to Arabic and
commercial chickens but HSP 70 genotypes that was the most tolerant to high
ambient temperature was AD genotype where as the lowest tolerant was DD genotype

Table 4. List of genes have effect on heat resistant and resistant to diseases.

Name of gene and SNP Results References
Functional
TLR4|Mscl Mutation in In kampung chicken genotipe GG Ulupi et al.
exson 2 glu3924lys, allele A has more resistance to salmonella (2013 and
(0,20) and G (0,80) than AA and AG 2014)
Mx|Hpy81 mutation in exson In Tolaki Chicken genotipe AA has | Pagala et al.
13, ser2032asp, allele A/ Mx+ | more resistance to ND virus than (2013)
(0,74) and G/Mx- (0,26) GG and AG
Natural resistance-associated in Sentul chickens The CC genotype | Muhsinin et al
macrophage protein-1 gene was significantly resistant to (2017)
(NRAMP1). Mutation in Salmonella pullorum (p<0.05)
exson 11, allele C (0,94) and T | compare than CT and TT
(0,06)
inducible nitric oxide synthase | The association result showed that Muhsinin et al
(iNOS) CC genotype was significantly (2018)
associated with S. Pullorum disease
resistance in Sentul chicken.
Transforming growth factor genotype TT was significantly Mubhsinin et al
B2 (TGF-B2| Rsal) associated with S. pullorum (2017)
resistance in Sentul chicken.
HSP 70 gene in kampung Kampung chicken has the highest Tamzil et al
chiken have found 4 allele. heat resistance as compared to (2015)
allele A (0,54), B (0,06), C Arabic and commercial chickens
(0,11), and D (0,29). And 1
layer all aliele D (1,0

Consideration and direction of policy in application of molecular genetics in
the genetic improvment of sustainable animal breeding

Biotechnology molecular that can be applied easily, quickly, and low cost but
can provide good results and real impact. It will certainly be a consideration in efforts
to make a breakthrough to be able to increase the production of animal food sources
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quickly. Similarly, the technology can be used to meet other essential needs for
genetic improvement programs from indigenous and local breeding programs
conducted in sustainable livestock systems.

e A number of molecular markers such as microsatellite, minisatellite,
mitochondrial DNA, and PCR-RFLP will continue to be used for the utilization
and management of the genetic resources of various breeds from native and local
livestock, such as for exploration of genetic diversity, phylogenetics, genetic
disorders.

e Increased knowledge of the specificity of DNA sequencing and the development
of a way to measure the specificity open up wide opportunities in areas of
livestock product identification in the trading system, such as mixed technology
of livestock products or falsification of other livestock products.

e Selection of single gene-based and major genes to enhance important traits will
continue to be assessed to verify the consistency of positive allelic variants on the
improved properties of native and local species and livestock species. Important
properties will be considered not only on increasing livestock production, but also
on bioactive livestock products (meat, eggs and milk) as functional food.

e Maintaining genetic diversity will remain a target for the future because genetic
diversity is essential for genetic improvement in breeding programs especially
selection activities to produce superior clumps of specific agroecosystems.
Genome mapping and DNA fingerprint (DNA finger print) will be well applied
in local and native livestock conservation programs.

o Epigenetic studies such as nutrigenomics to study the genetic interactions of the
environment, especially feeding, are particularly important in native and local
animals that have high genetic potential, but their gene expression does not occur
because they are fed less optimally.

¢ Biotechnology of molecular genetics to be applied needs to be integrated into the
breeding scheme in genetic improvement of breeds in certain species in order to
provide a faster genetic response and economic value to farmers and businesses.
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Abstract

Sheep and goats in Indonesia have been popular as one of national livestock
production, although this is still run by small holders, farmers and community in rural
areas. The farm activities are still subsistent, traditional and a noncommercial
business. However, recently, The sheep and goat population have been increased in
relation to better national economic growth, as well as increase in meat consumptions.
Number of business in sheep production especially in sheep fattening farms, have
been rapidly grown. It is mainly to cover demand of local restaurant selling satay,
gulai, soup or tongseng. This is also to fulfill agigah demands, which is a religion
practice demands to gratitude new baby born. Larger annual religious festive (ledhul
Adha) also needs adult male sheep and goats s to be killed as a sacrifice symbol. All
of the culture and religious activities stimulated business development of sheep and
goats. The Positive trend of sheep and goat business development may have inspired
government to open export market to Asian countries such as Malaysia and Thailand
through Agriculture Minister Decree (no 02, 2018). Is this opportunity to be a
prospect to develop sustainable sheep and goat industry in Indonesia? What are the
potencies supporting the industry? What are the challenges to Indonesia, to farmers
and to local sheep and goats genetic resources. This paper will discuss all of this
issues.

Introduction

Sheep and goats in Indonesia have been popular as one of national livestock
production, although this is still run by small holders, farmers and community in rural
areas. The farm activities are still subsistent, traditional and a noncommercial
business. However, recently, The sheep and goat population have been increased in
relation to better national economic growth, as well as increase in meat consumptions.
The increase of the population mainly related to business of sheep fattening, because
the business is easier, chepaer, profitable, and smaller area compared to sheep
breeding farms.

The marketing of fattening business for local restaurant selling satay, gulai,
soup or tongseng and other traditional food. This is also to fulfill agigah demands,
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which is a religion practice demands to gratitude new baby born. Larger annual
religious festival (ledhul Adha) also needs adult male sheep and goats to be
slaughtered as a sacrifice symbol. All of the culture and religious activities stimulated
business development of sheep and goats. However, the consumption of sheep
nationally was about 2%, lower than consumption of beef or chicken meat. Recently,
the tendency of qurban meat demand is beef. This may related to local negative image
of consuming sheep and goat meat, higher cholesterol and specific flavour.

The good population increase with limited sheep consumption make an
opportunity to export the national sheep, especially in asian regions such as, Malaysia
and Thailand. With the support of availabe Association of Indonesian Sheep and Goat
Farmers (HPDKI) and other government regulation of export. The supply of national
sheep to support either and university institution, goverment make national or
international market make sheep and goat production management should be
professional and industry system. This paper discuss the prospect of sheep industry,
potency and challanges of the sheep industry.

Prospect of sheep and goat industry

Prospect of sheep industry in Indonesia is discussed in some aspects
including profitable business, available and sustainable business, sustainable area,
and continued supply and demand, professional organization and good human
resources . The prospect to become Industry level are as follows:

(i) Profitable business. The sheep business has shown to be profitable as in the last
decade, population of sheep have been increased significantly. In recently,
number of commercial farms have been also increased . In sheep espescially, the
population increase per year between 1996-2006 was 1.65%. However, in the
last decade, 2007-2016 the increase was about 7.11% per year. This shows that
great increase indicate that the sheep is ready to scale up into industry level.

(if) Awvailable and sustainable area. In certain areas in Indonesia including in Jawa,
available unused lands are still available either as specific either in animal
grazing area or in unused land area as well as for possible integrated forest and
palm oil plantation. Collaboration between agricultute and animal farm must be
developed to gain more optimal.

(iii) Continue supply and demand. The prospect of continue supply and demand in
sheep/goats are quite good. Their sheep and goat are mow conducted by
professional farmers and educated young farmers. Market to overseas is also
more opened. MEA will guarantee that marketing local sheep/goats to overseas
as well to fill the requirements will become good opportunity.
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(iv) Proffesional organization. In national organizasation, it has been realized
importance of farmers organisasation. It is called as HPDKI (Association of
Indonesian Sheep and Goat Farmers (HPDKI). There are 6 clubs under HPDKI
that have independent and professional activities with consisted of 100
proffesional farmers, 2500 heads of sheep and goats, and have 558.225 people
active members in facebook group.

a. ASPAQIN : Asosisasi Pengusaha Agigah Indonesia (Indonesia
Association of Agigah businessman)

b. ASPEKPIN : Asosiasi Peternak Kambing Perah Indonesia (Indonesian
Association of Dairy Gote Farmers).

c. ASPETINDO : Asosiasi Pengusaha Ternak Indonesia (Indonesian
Association of Animal Farmers)

d. PERKANAS : Perkumpulan Peternak Kambing Kaligesing Nasional
(National Group of

e. PPKDY : Perserikatan Peternak Kambing dan Domba Y ogyakarta
(Yogyakarta Assocation of Goat and Sheep Farmers)

f. IGB: Indonesia Goat Breeders (Indonesian Goat Breeders)

(v) Good HRD (human resources development. Farmers as well the organization
of HPDKI are many aducated young generations, some of them are gradute of
animal science graduates and veterinary science graduates. Also number of
their graduate candidates are available. They can become Sarjana Peternakan
dan Kedokteran Hewan

Potency of Sheep/Goat Industry

Potency of making sheep and goat industry can be discussed as follows:

1. Indonesian local sheep and goat are prolific. In 2 years they can give birth 3
times and litter size per birth can be more than 2