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3" International Conference on Tropical Biology “Conservation, Enhancement and Sustainable Use of Indigenous Tropical Flora and Fauna”,
SEAMEQ BIOTROP, Bogor-INDONESIA, 20-21 September 2018

PREFACE

We ate pleased to publish the proceedings of our Third International Conference on Tropical
Biology held on 20-21 September, 2018 in Bogor, West Java Province, Indonesia. The conference
theme, “Conservation, Enhancement, and Sustainable Use of Indigenous Tropical Flora and
Fzuna”, was in response to the urgent need in ensuring a sustainable use of indigenous tropical
flora and fauna, as well as the conservation of species facing extinction due to rapid habitat loss
caused by rampant deforestation for agricultural purposes and massive infrastructure
development, unregulated collection and trafficking of indigenous plants and animals. We believe
that there are several past expetiences of sustainable use and conservation schemes by
governments and non-governmental otganizations that have been successful. Lessons learned
from these expetiences are critical to generate and formulate practical and susrainable
conservation strategies for indigenous tropical flora and fauna, determine and prioritize research
needs based on cuttent policies and research results, and strengthen participation and
contribution of stakeholders in eliminating current problems and at the same time, enhancing the
conservation and sustainable use of the region's biodiversity and natural resources.

We were fortunate to convene 227 scientists and practitioners from eight countries during the
conference to share useful lessons, address challenges, and generate commitments to strengthen
policy decisions and wotk collaboratively towards conservation and sustainable use of indigenous
tropical flora and fauna, especially in the Southeast Asia region.

This volume of our conference proceedings contains the full papers and abstracts of the keynote
addresses, panel discussion, and parallel session oral and poster presentations. The keynote
addresses atternpt to illustrare the gains and challenges, the diversity and tesiliency as well as the
approaches, technologies and innovations in conservation, enhancement and sustainable use of
indigenous tropical flora and fauna. The panel discussions focus on the policies and other legal
frameworks as well as the future directions in conservation, enhancement and sustainable use of
indigenous tropical floraand fauna. The parallel session papers provide actual experiences on the
four conference subthemes, namely: (1) Diversity and Resiliency of Indigenous Tropical Flora
and Fauna and Their Ecosystem; (2) Approaches, Technologies and Innovations in Conservation,
Enhancement and Sustainable Use of Indigenous Tropical Flora and Fauna; (3) Socio-economic,
Cultural and Ethical Aspects in Conservation, Enhancement and Sustainable Use of Indigenous
Tropical Flora and Fauna; and (4) Policies and Other Legal Frameworks in Conservation and
Sustainable Use of Indigenous Tropical Flora and Fauna. As much as we would have wanted full
papers included in this publication, we respect the presenters' decision to just submit the abstracts
of their presentations. We thank all of them for their contributions in making this publication
possible. We hope that the papers and abstracts, much mote the synthesis and recommendations
aswell as future agenda generated from the conference, could spark new and continuing efforts to
pursue conservation, enhancement, and sustainable use of indigenous tropical flora and fauna in

the region.

Our deepest appreciation goes to Southeast Asian Ministers of Education Organization
(SEAMEO), Ministry of Environment and Forestry of the Republic of Indonesia, National
Committee for Indonesian Germ Plasms, Ministry of Agriculture of the Republic of Indonesia,
Lembaga Ilmu Pengetahuan Indonesia (Indonesian Institute of Science/LIPI), Institut Pertanian
Bogor (IPB University), Universiti Putra Malaysia, National University of Singapore, Forest
Stewardship Council (FSC) Indonesia, Central Luzon State University Philippines, Burung
Indonesia, Pampanga State Agricultural University Philippines, Cagayan State University
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Philippnes, PT Sinarmas Tbk. Indonesia, Bank Mandiri, Bank Mandiri Syariah and PT Garuda
Food for supporting us to hold this conference. We highly value the time and effort of the
Scientific Committee members for reviewing all the submitted abstracts and helping us finalize
the list of paper and poster presenters. We recognize the valuable contributions of SEAMEO
BIOTROP staff members for ensuring the smooth implementation of the conference and in
packaging this publication.

We look forward to our Fourth International Conference on Tropical Biology in 2020.

Conference Coordinator and Proceedings Editots

T |
v | Preface



3" International Conference on Tropical Biology “Conservation, Enhancement and Sustainable Use of Indigenous Tropical Flora and Fauna”,
SEAMEO BIOTROP, Bogor-INDONESIA, 20-21 September 2018

TABLE OF CONTENTS

PREFACE iii
Tabloof CORTRIEE i i i o s B R SRSy v
1. Welcome Remarks by Dr Irdika Mansur, SEAMEQO BIOTROP Director ... = xi
2. Opening Remarks by Dr Kirsfianti Linda (:mog;a, Ministry of Envmonment and
Forestry of the Republic of Indonesia .. xiii
3. Keynote Address 1
Gains and Challenges of Conservation, Enhancement and Sustainable Use of
Indigenous Tropical Flora and Fauna by Mohamed Zakatria Hussin and O.E. Olamy1,
Universiti Putra Malaysia ... : xvil
4. Keynote Address 2
Diversity and Resiliency of Indigenous Tropical Flora and Fauna and Their
Ecosystems: Indonesia Case by Ani Mardiastuti, Institut Pertanian Bogort ..o, %viid
5. Keynote Address 3
Approaches, Technologies and Innovations in Conservation, Enhancement and
Sustainable Use of Indigenous Tropical Flora and Fauna by Chew Fook Tim, National
VI DRARET BF BIORINEED suvosomesisosnvusasssonsisssss s o s tosss i e e e ont o S Wrees xix
6. PanelDiscussion
6.1. Policies and Other Legal Frameworks in Conservation and Sustainable Use of
Indigenous Tropical Flora and Fauna XX
0.1.1. Policies and Other Legal Frameworks in Conservation and Sustainable Use of
Indigenous Tropical Flora and Fauna by Enny Sudarmonowati ......cccccvmcensisisns. XX
6.2. The Future Directions in Conservation, Enhancement and Sustainable Use of
Indigenous Tropical Flora and Fauna xxi
6.2.1. Conservation and Sustainable Use of Genetic Resoutces for Agriculture by Mastur
i Dol HIdayatia  souasusanmsasssumummsmissssasi s iy K0
6.2.2, Strategy in Utilizing Timber of Natural Forest Production Based on Species: A New
Approach toward Sustainable Use and Conservation of Forest Biodiversity by
Rttt PEDORO: o e s sy ol
6.2.3. Conservation of Indonesia's Endemic Species: Challenges and Opportunities by
Adi Widyanto, Andy Faisal Alwi and Geanisa Vianda ....eeimssssismmsssmsees  XXiil
6.24. Community Empowerment through Science and Technology, Education,
Environment Protection and Health (Cesteeph): A Collaborative Community-
based Program for the Conservation, Restoration and Sustainable Utilization of
Mangrove Ecosystems in Gonzaga, Cagayan by Urdujah Alvarado-Tejada ... xxiv

Table of Contents

v



IR BTG I WA DRl Lol Wl B WA | Rl I | WO PR P MRV IE] BE IR IW W AT IS MY e mmas e n  w wa ses g -

SEAMEQ BIOTROP, Bogor-INDONESIA, 20-21 September 2018

7. Paper Presentation Sessions

7.1. Session 1: Diversity and Resiliency of Indigenous Tropical Flora and Fauna

T.1:1.

7.1.2

713

7.1.4.

210,

1.7

7.1.8.

749,

Afd Theit ECOSYSIEIN - cimmmscsimiminisonmvamnsimssmsisns

Preservation of Native Trees Used for Bogor Local Cuisine to Support Urban
Landscape Identity by Remiya Samantha, Nurhayati and Syartinilia (full paper) .....

Soil Properties and Tree Composidon in 27-Year-Old Acacia mangiure Willd.
Plantation on Abandoned Mining Area at Phangnga Forestry Research Station by
Jetsada Wongprom, Roongreang Poolsiri, Sapit Diloksumpun and Chatchai
Ngernsaenigsaruay (ADSIACE) v wmremrmreeeescrmecscsestssisiistsasissensssrssbisssibsisinasassisensisaasansassores

Growth Performance of Dipterocarpaceae Species Planted on Abandoned Mining
Area in the Phangnga Forestry Research Station by Jetsada Wongprom (abstract) ......

Phenetic and Phylogenetic Studies on Usnea spp. Based on Morphological and
Molecular Characters by Miftahul Jannah, Niken Satuti Nur Handayani and Rina Sri
Kastipndats (abstraet) cusamaaiieoimsarsineis

. Diversity and Vertical Distribution of Vascular Epiphytes in Mangtove Island of

Peninsular Malaysia by Shahrudin Rohani, Fei Lin Lee and Abdul Shukor Jusoff
PEBBEYEIOE) .« cssomummssmesssvontsmponsiensonsiuomstsssass pisasmsans smmpasmsmmsmmsememssts s esese b P i

Limited Seed Dispersal May Shape Genetic Structure of Hydnophytum formécarum
Jack. Populations in Mangrove Ecosystem by Abdul Shukor Yusoff, Wan Ba}'am
Wan Omar and Rohani Shahrudin (abstract) ..

Quantitative Structure of Endangered Species Cotylelobinm melanoxylon in Bona
Lumban Forest, Central Tapanuli, North Sumatra by Arida Susilowati, Henti
Hendalastuti Rachmat, Cut Rizlani Kholibrina, Deni Elfiati and Hotman Siregar
VARSI ooersrmonmsmsmsmmssssrssomesstpensoms s prsssmpenssness b MR R TR B R AR Y

Macrofungal Species Listing in CALABARZON Region Protected Areas for Forest
Sustainability and Conservation by Minerva C. Arenas, Edwin R. Tadiosa and
Renate L3 Reyes (eatended ADSEEEE) curmmmssiemrommses

The Importance of Landscape Connectivity for Bird Conservation in Urban Area
by Sty Wahyuni, Syartinilia and Yeni Aryati Mulyani (abstract) c.iseensmessonsie:

7.1.10. Community Structure of Aquatic Insects in Four Freshwater Lakes in Bogor, West

Java by Wakhid, Aunu Rauf, Majariana Krisanti, I Made Sumerta]aya and Nina
Maryana (abstract) ... ;

7.2. Session 2: Approaches, Technologies and Innovations in Conservation,

Enhancement and Sustainable Use of Indigenous Tropical Flora
P08 Lo B 21 0 1 2 T OO OO

T —_——

10

11

12

13

16

17

18



3" International Conference on Tropical Biology “Conservation, Enhancement and Sustainable Use of Indigenous Tropical Flora and Fauna®,

SEAMEQ BIOTROP, Begor-INDONESIA, 20-21 September 2018

7.2.1. Bali Statling (Leucopsar rothschildl) Natural Habitat in Bali Barat Natdonal Park
Indonesia by Sutomo and Eddie van Etten (abstract) ...,

7.2.2. Site Index of Siamese Rosewood (Dalbergia cochinchinensis Pierre) in Plantations of
Thailand by Taengmoo Phunchaisti, Chongrak Wachinrat, Ponthep Meunpong,
Suwan Tangmitcharoen and Nawaphong Kuasakun (abstract) ...

7.2.3. Development of Woodceramics from Tropical Flora by Itsaree Howpinjai, Nikhom
Laemisak apd Poggsak Hengnirar (abStract) ovsmmmmemimsammmm
7.2.4. Site Indicator Species for Predicting the Productivity of Teak Plantations in Phrae
Province, Thatland by Narinthorn Jumwong, Chongrak Wachintat, Sarawood
Sungkaew and Atchara Teerawatananion (AbSACE) .

7.2.5. Genetic Variance of Teak Mistletoe (Dendrophthoe pentandra (1) Miq.) Inferred by
RAPD Marker by Zainal Muttagin, Sti Wilarso Budi, Basuki Wasis, Iskandar Z.
Sivepat and Coftyanti (absBACt) smnmmmmmssmmisiemamsmasm

7.2.6. Effects of Fire on Structures and Compositions of Vegetation Community in Pine
Forests, Nam Nao National Park by Kobsak Wanthongchm and Voradet
Tarusadamrongdet (abstract) ... S R

7.2.7. Assessment of Household Organic Solid Waste Decomposition using Black Soldier
Fly (BSF) Larvac by Arief Sabdo Yuwono and Priscilia Dana Mentari (abstract) .......

7.2.8. Soil Properties of Exotic Tree Plantations at Saithong Silvicultural Research Station,
Prachuap Khiri Khan Province b)r Kanokwan Urairak, Roongreang Poolsiri and San
Kaitpraneet (abstract} ...

7.3.Session 3: Socio-economic, Cultural and Ethical Aspects in Conservation,
Enhancement and Sustainable Use of Indigenous Tropical Flora
SR TPARIRIEL. soucmin thsss i e e S S A N A T o

7.3.1. Mobilizing Citizen to Document Herpetofauna Diversity in Indonesia by Mirza
Dikati Kusrini, Amir Hamidy, Lilik Budi Prasetyo, Rizky Nugraha, Misbahul Munir,
Evy Anda, Mila Rahmania, Awal Rlyanto Rury Epnlurahman Donan Satria and Ida

Ayu Janiawati (full papet) ... TR

7.3.2. Plants Used for Traditional Postpartum Care by Sama-Bajau People in Kota Belud,
Sabah, D ‘\,‘Iala) sia by Fadzilah Awang-Kanak and Mohd Fadzelly Abu Balar (extended
abstract) ...

7.3.3. Ethnobotany of Traditional Medicinal Plants at the Foothills of Mt. Arayat,
Pampanga, Philippines by Jacqueline V. Bagunu, Evelyn V. Totaan, Glenn M
Calaguas, Virgilio T. Bagunu Darwin E. Totaan, Nathaniel B. Supan and Z.llpha
Florinda Liwanag (abstract) ...

Table of Contents

18

19

20

21

22

23

24

25

26

26

36

vii



R L B N . LR N e ap e MMM WY Wi LIS G IVMW 11 WIS § W

SEAMEO BIOTROP, Bogor-INDONESIA, 20-21 September 2018

7.4. Session4: Policies and Other Legal Frameworks in Conservation and
Sustainable Use of Indigenous Tropical Flora and Fauna ................

7.4.1. Mechanical and Chemical Weed Control Compatison on Two Agroecosystemns as an
Effort to Reduce Invasive Species on Agricultural [.and by Clarissa Rahmanita Idat
el 10 ean RIS (ABNERINE oo S A S S

7.4.2. Genetic Conservation of Sumatran Rhino based on D-Loop Mitochondrial DNA
Sequence by Handayani, Dedy Duryadi Solihin and Hadi S. Alikodra (abstract) ...

8. Poster Presentation Session

8.1.  Odonata Fauna of Riparian Habitats in Selected Areas of Luzon and Mindoro
Region by Randel Estacio, Reagan Joseph Villanueva and Hendrik Freitag (full
TOBIEICE oo S R SIS

?.5
b

Seed Pre-collection Assessment of Cibodas Tropical Submontane Forest
Ecosystem by Musyarofah Zuhri, Dian Latifah, Cahyadi, Emus, Fitti IQurniawati,
[khsan Noviady, Sudrajat Rahdiana, Yudi Suhendri and Yulita R. Mufida (full paper)

8.3. Revisiting the Taxonomic Position of Colhbia reinakeana P. Henn. from the
Philippines through Its Molecular Profile by Minerva C. Arenas, Renato G. Reyes,
Aricl Joseph J. Barza, Ryo Sumi, Nobuo Moti and Fumio Eguchi (extended abstract)

8.4. Typology of Captive Breeding in Lesser Bird-of-Paradise (Paradisaea minor Shaw,
T80 by Hen Dura Citel (extetided SbBHARY woummmnnmsienis s s

8.5.  Shifting Distribution of Leafminer Flies I ##omyza spp in Altitudinal Corridor and
Its Relation to Temperature Changcs by Ermwau, Pungkl Luplyamngdva.h and
Warsito Tantowijoyo (full papert) .. o N ——

8.6.  Species Richness, Diversity and Abundance of Dragonflies and Damselflies in
Bogor by Agus Suroto, Aunu Rauf and Nina Maryana (extended abstract) .................

8.7.  Tirst Report on Two Atyid Shrimps of the Genus Caridina from Lombok Island,
Indonesia by Devi Sandriliana, Daisy Wowor, Achmad Farajallah and Dyah
Perwitasari-Farajallah (extended abstract) .........cccuniiens

8.8.  Nucleotide Vatiation in Coding Region of DRD7 Gene in Karapan, Sonok and Beef
Madura Cattle by Rose Ida Ummah, Achmad Farajallah and Dyah Perwitasari-
Farajallah (extended abSHEACE] ieurcsimsmsmisissossssssmssmmssssssrmsssssrasoess ssssssssssasmsossrasmasssssass

8.9.  Paphigpeditum spp. (Orchidaceae) Collection at Cibodas Botanic Garden by Destri
and Lily Ismaini (extended abstract) ... P,

8.10. Gall Morphotypes Caused by Cecidomyiids in Some Areas of West Java by
Mahindra Dewi Nur Aisyah, Purnama Hidayat and Aunu Rauf (extended abstract)

viii | Table of Gontents

41

41

42

43

60

04

68

75

79

83

88

94



3" International Conference on Tropical Biology “Conservation, Enhancement and Sustainable Use of Indi igenous Tropical Flora and Fauna”,
SEAMEO BIOTROP, Bogor-INDONESIA, 20-21 September 2018

811,

8.12.

8.13.

8.14.

8.16.

8.17.

8.18.

8.19.

8.20.

8.21.

8.22.

8.23.

Galls on the White Bucalyptus (Eucahpins alba Reinw.) in Soe Subdistrict, Fast Nusa
Tenggara Province by Lindung Tri Puspasari, Purnama Hidayat, Damayanti
Buchori, Rosichon Ubaidillah and Hermanu Triwidodo (extended abstract) ..........

Morphological Identity of Infsia palembanica Miq. and Intsia byﬂga (Colebr) Kuntze
(Fabaceae) by Deby Arifiani (extended abstract) .. o5

Diversity of Rattans in Watuwila Mountain, Southeast Sulawesi, Indonesia by
Himmah Rustiami (full paper) ......ccceveuevscmsirsrsnnnas

Utilization of Liquid Organic Fertilizer and Soil Compost for Engme Oil Waste
Bioremediation by Husnawati Yahya (extended abstract) ... SO W

. Zuechini Yellow Mosaic Potyvirus (ZYMV) on Cucumber (Cucumis sativus L.) in Java,

Indonesia by Listihani, Tri Asmira Damayant, Sti Hendrastuti Hidayat and Suryo
Wiyono (extended abstract) ...

Tabanidae in Sumatran Rhino Sanctuary and Tts Potential as Disease Vector in
Sumatran Rhinoceros by Adreanna Mazaya, Upik Kesumawati Hadi and Retno D.
soejgedone (CHEndEd. ADSEIEOL . uwssmmmmmmmmmmommisnions st o a2 ass

Utlizaton of Leachate from Composting Process as Plant Nutrients Soutrce by
Arief Sabdo Yuwono and Rosdiana (extended abstract) .........coweees

Selection of Drought-Stress-Tolerant Foxtail Millet (Setaria italica (L.) P. Beauv)
Collected from East Nusa 'I'cnggara (ENT) Province, Indonesia by Dwi Setyo Rini
(full paper) ... S

Potential of Several Bacterial Filtrates to Supptess the Infection of Bean Common
Mosaée Virus on Yard Long Bean b}r Dzurrlyatul Millah, Giyanto and Tri Asmira
Damayanti (extended abstract) ...

Optimization of Growth Conditions of Plewrotus djamor on Coconut Wastes as
Substrate by James Kennard S. Jacob and Sofronio P. Kalaw (extended abstract) .....

Antibacterial Activity and Biocontrol Potential of Endophytic Fungi Isolated from

Plecanthrus amboiniens Lour. Leaves by Ron Patrick C. Campos, James Kennard S.
Jacob, Zarah A. Villalon and Helen C. Ramos (AbStract) «..irisinsensnnsisissinssnsersns

Potential of Indonesia's Indigenous Dark Septate Endophytic Fungi to Control
Fusarinm Wilt In Vitro by Zuhay Ratuz Zaffan, Bonny PW Soekarno, Abdul Munif
and Surono (full paper) ... I ym——

Inventory and Identification of Fungus Causative Leaf Spot in Jabon (Anthocephalus
sp.) in Indonesia by Elis Nina Herliyana, Abdul Munif, Prayogo Probo Asmoro and
B T L L i VN

Table of Contents

99

103

106

111

116

120

124

128

134

138

142

143

ix



SEAMEU BIU T RUF, BOZO-INUUNESIA, 2U-Z2'T SepTember U8

8.24. Morphomettic Vatiation of Pentalonia nigronervosa Coquerel (Hemiptera: Aphididae)

8.25.

8.26.

8.27.

8.28.

8.29.

8.30.

8.31.

9.

Inhabiting Different Banana Cultivars in Java by WJJng Bagamang, Purnama
Hidayat and Sr1 Hendrastuti Hidayat (extended abstract) ...

Diversity of Scale Insects (Hemiptera: Coccoidea) on Various Plants in Bogor
Botanical Gardens by Na'ivah Nur Ramadhani and Nina Maryana (abstract) .......

Marasmioid Fungi (Basidiomycota, Agaricales, Marasmieae and Omphalotaceae)
of Indonesia by Atik Retnowati (extended abstract) ........ccoeeniiiiiiiiiiiiiiini

Sialang Honey Production: Balancing Nature and Well-Being (Case Study in Tesso
Nilo National Park) by Lambok P. Sagala (extended abstract) ........ccoovininnen
Visitors' Willingness to Pay for the Enhanced Conservation of the Mount Makiling
Forest Reserve, Philippines by Keith Russel T. Torres and Margaret M. Calderon
CLTT BT T st oo s 584 4 S A S R A

Exploration of Endophytic Bacteria from Mangrove in Java and the Biocontrol
Activity against Fungal Pathogen Phytgphthora colpcasiae by Abdul Munit, Deden
Dewantara Eris and Muhammad Firdaus Oktafiyanto (full paper) ...

Formulation of Rural Ecosystem Health Index in Java Island as a Basis for National
Standards by Arief Sabdo Yuwono, Yusli Wardiatno, Rahayu Widyastuti, Dewi
Wulandari, Afu Vianti Driantika and Krisnanda Surya Kumara Rusly (abstract) ...

Unlocking Botanic Gardens to Underpin the Green Economy of Indonesia: A
Multi-dimensional Approach by Rosaria and Endang Sukara (extended abstract)

SUSSIE oo S S S B B R s i

10. Closing Remarks by Dr Jesus Corpus Fernandez, SEAMEO BIOTROP Deputy

List of Participants

List of Committees and Members

Director for Program on behalf of SEAMEO BIOTROP Director

X | Table of Contents

154

159

160

164

167

184

189

190

194




Intemational Conference on Tropical Biology “Conservation, Enhancement and Sustainable Use of Indigenous Tropical Flora and Fauna”,
EAMEQ BIOTROP, Bogor-INDONESIA, 20-21 September 2018

3

1. Welcome Remarks
Dr Irdika Mansur
SEAMEQ BIOTROP Director

- DrKirsfianti Linda Ginoga, Ditector of Forest Research Centre, Forest Research
Development and Innovation Agency, Ministry of Environmentand Forestry of the
Republic of Indonesia,

- Governing Boatd Members, Deputy Directors and Staff of Southeast Asian Ministers of
Education Organization (SEAMEQ) for Tropical Biology
(BIOTROP),

- DrMaria Ulfah, Chairperson of the 3" International Conference on Tropical Biology,

- Our Colleagues from Indonesian universities, research institutes, schools and private
companies,

- Representatives of local governments from all over Indonesia,

- Distinguished speakers and participants,

- Ladies and Gentlemen,

Assalamu'alaikum warahmatullaahi wabarakatuh,

I am pleased to welcome you all to Bogor City and to SEAMEO BIOTROP for our 3
International Conference on Tropical Biology starting today until 21 September 2018 which we
are now conducting in our Convention Hall. We expectthis conference to bea venue for sharing
znoweldge, perspectives, and experiences among the participants and speakers on the theme
“Conservation, Enhancement, and Sustainable Use of Indigenous Tropical Flora and Fauna.” As
SEAMEQO BIOTROP Director, I am honored for out Centre to host this conference.

First, allow me to briefly introduce our Centre to all of you. SEAMEO BIOTROP is one of 24
specialist centres of the Southeast Asian Ministers of Education Organization (SEAMEQ). Our
Centre was established on 6 February 1968 and is mandated to conduct research, capacity
building, and information exchange toward addressing biology-related problems in Southeast
Asia. Since 2012 up to now, SEAMEO BIOTROP's vision is to be “A leading Centre in entiching
and promoting the real values of tropical biology in Southeast Asia”. Our mission is to provide
scientific knowledge and build capacites of institutions and communities in conserving and
managing tropical biolegy sustainably for the well-being of communities and the environment of
Southeast Asia. For the next five years, we will be focusing our activities on three program thrusts,
namely: (1) Restoration of Degraded Landscapes/HEcosystems, (2) Sustainable Management of
Intensively Used Landscapes/Ecosystems, and (3) Conservation and Sustainable Use of Unique
Ecosystems/Landscapes of High Biodiversity. We believe that organizing an international
conference on tropical biology (ICTB)is one of the ways through which we can realize our vision
and mission and address our program thrusts.

Ladies and Gentlemen,

In recent years, we have witnessed an increasing concern on ensuring a sustainable use of
indigenous tropical flora and fauna, as well as the conservation of species facing extinction due to
rapid habitat loss caused by rampant deforestation for agricultural purposes and massive
infrastructure development, unregulated collection and trafficking of indigenous plants and
znimals. This scenario led us to focus on “Conservation, Enhancement and Sustainable Use of
Indigenous Tropical Flora and Fauna™ as the theme of this year's conference.

Welcome Remarks | X
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I am very pleased to see delegates from vatious countries in and outside the Southeast Asian
region as well as representatives from many Indonesian institutions. I believe that with the various
expertise of the participants and speakers present here, we would have interesting and
enthusiastic discussions during our conference. I sincerely hope that this conference will be able
to generate consensus among participants to formulate practical and sustainable ways, based on
cutrent policies and research results, to strengthen participation and contribution of stakeholders
in eliminating currents problems and, at the same time, enhancing the conservation and
sustainable use of the region's biodiversity and natural resources.

Ladies and Gentlemen,

I'would like to exptess my gratitude to the Southeast Asian Ministers of Education Organization
(SEAMEO) and partner-institutions for supporting us to hold this conference. Let me take this
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(FSC) Indonesia, Central Luzon State University Philippines, Burung Indonesia, Pampanga State
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my heartfelt appeciation to all the members of our Conference organizing and scientific
committees for their hard work and dedication in making sure that all things are in place and
running well. And to all of our speakers and participants, thank you so much for your presence

and interest to be a part of this important conference, because without you this event could not be
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T wish everyone a productive conference and I hope that you will find your stay in SEAMEO
BIOTROP a pleasurable one. Once again, I extend our warm welcome to all of you.

Thank you very much.
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ABSTRACT

Research on Dark Septate Endophytic (DSE) fungi in Indonesia is still limited. Therefore, efforts should
be made to investigate the potential of indigenous DSE fungi from Indonesia that can be used as a
biological control. The isolation of DSE fungi from tomato root samples was performed using direct
isolation and soil baiting methods. Tomato root samples were obtained from tomato farms in Cisarua,
Citeupuh, Cianjur, Sukabumi, and Garut, West Java. The soil baiting method was conducted using organic
forest soil and cabbage farm soil to grow the tomato plants. DSE fungi from those tomato roots were
isolated. The best DSE fungi isolates was selected using #n-witro treatments by conducting pathogenicity
test of DSE fungal candidates to tomato plant, hemolytic reaction test of selected DSE fungi, antagonistic
test to I, axcysporum f.sp. heapersicsi, and metabolite test of volatile compound. There were 49 DSE fungal
candidates isolated from tomato root samples. The pathogenicity test showed that 20 DSE fungal isolates
had ability to promote tomato seed germination by 97%-100%. Hemolytic reaction test of 20 DSE fungal
isolates using blood agar showed that all isolates were negative. Antagonistic test petformed on DSE
fungal isolate DS08 ic and DSOS ib showed a significant different ability to inhibit E axygpormm f.sp.
heopersicii with percentage of inhibitory zone of 76.11% and 71.07%, respectively. The results of
metabolite test showed that the highest volatile compound was obtained by DS08 ib (23.70%), followed by
DS06 iib (22.96%) and DS06 iija (22.96%). This research indicated that DSE fungi isolates from tomato

roots can be used as Indonesia's indigenous dark septate endophyte fungi in suppressing Fusarinm wilt
disease.

Keywords: Dark septate endophytic fungi, dual culture, Fusarium oxysporumrwilt, tomato

INTRODUCTION

Dark septate endophytic fungi (DSE) ate a fungal group capable of colonizing plant roots
without causing any disease symptoms. The characteristics of DSE is dark colonies in agar media,
have melanized hyphae, septate hyphae, conidial or sterile ascomycetous fungi (Jumpponen &
Trappe 1998) and sometimes forming microsclerotia (Gomes 2017). DSE can be found in all
ecosystems and wide range of plants species. There are 144 families and 587 plant species
reported to have been colonized by DSE (Jumpponen & Trappe 1998). The symbiosis between
DSE fungi and its host plants includes mutualism. Potential DSE is known to improve plant
performance and promoting plant growth under biotic or abiotic stress. Several studies have
reported that DSE fungi have the potential as a biological control agent for pathogenic fungi, such
as DSE fungi that supressed [Verticillium dabliein chinese cabbage Narisawa ef 2l 2004), and Fusarium
on chinese cabbage (Khastni e al. 2012). Surono and Narisawa (2018) reported Phialocephala fortinii
suppressed Fusarinm disease in Asparagus officinalis.
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Researches on the DSE fungi have been conducted and developed in many sub-tropical
countries, while in tropical countries especially in Indonesia, research on DSE fungi is still limited,
whereas Indonesia is one of the countries with a very high biodiversity in the world. Therefore, it
is necessary to explore indigenous DSE fungi from Indonesia that have the potency to be used as
biclogical control to plant disease. The aim of this research were to obtain DSE fungal isolate
from tomato plant root and to investigate the ability of selected DSE fungal isolate to inhibit
Fusarium oxcysporum L.sp. beopersicii growth undet in vitro assay. F. axcysporum L.sp heopersiciiwas used as
a pathogen target in this study because this pathogen can cause wilt disease in tomato plants, and
as one of which is the mostimportant diseases in tomato, both in nursery and field in Indonesia.

MATERIALS AND METHODS

Isolation and Cultivation of DSE Fungi

In this study, isolaton of DSE fungi from tomato root samples collected from field was
performed using direct isolation and soil baiting methods. Tomato root samples were obtained
from tomato farms in Cisarua, Citeupuh, Cianjur, Sukabumi, and Garut, West Java. Soil baiting
method was conducted using organic forest soil and cabbage farm soil to grow the tomato plants.
DSE fungi from those tomato roots wete isolated. Surface stetilization of root samples was
performed using tween 20, NaOCl and sterile distilled water. Root samples were surface-
sterilized, air-dried with sterile tissue, and then plated into 50% corn meal agar (CMA) medium in
9 em plastic petri dishes. DSE fungi in this study were considered to be dark and slow-growing
fungal isolate. The growing DSE fungal isolates were cultivated on potato dextrose agar (PDA)
media.

Early Detection Test of DSE Presence in Tomato Roots Samples

Early detection test was carried out to observe the presence of DSE in the roots of both
intercellular or intracellular. The early detection test was done using staining technique of the
DSE colonization method (Zhang 2013).

Selection of Isolate with In Vitro Assay

Pathogenecity Test

Pathogenicity test was carried out to determine whether or not the candidate is pathogenic
to the host plant. Pathogenecity test was determined according to methods described by Surono
and Narisawa (2017) with modification. Tomato seeds surface sterilization was conducted with
1% NaOCl for 3 minutes, followed by washing with sterile water for three times. The sterilized
seeds were soaked for three hours in sterile water. Afterwards, they were dried and placed on
candidate DSE fungal isolate that have been grown for 7 days and incubated for two weeks.

Hemolytic Reaction Test

Hemolytic reaction test of selected DSE fungi was performed to make sure that the
selected DSE fungi are not pathogen to human and animals. The test was conducted using blood
agar media according to Beutin (1991). An agar plug (5 mm diameter) of DSE fungal isolate was
placed onblood agar media and incubated for one week.

Antagonistic Test
Antagonistic test was carried out using the dual culture test method referring to Dwiastut ez
/. (2016) with modifications. Dual culture test was carried out using PDA media in 90 mm plastic
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petti dishes. Due to the slow growth of DSE fungi, the fungi were firstly grown for 2 weeks.
Subsequently, the fungal pathogen was grown in the same petri dish as the DSE fungal isolates for
dual culture testing. After 2 weeks, the inhibition zone and inhibition of the radial growth of the
pathogen were measured.

Testof DSE Volatife Isolate Metabolites

Testing of volatile metabolites was cartied out by following the methods of Dennis and
Webster (1971) i.e. taking pieces of 5 mm diameter of pure culture from each DSE isolate and
FOL pathogen, then placed on PDA media in a separate petri dish. The two petri dishes were then
cupped against each other, so that the DSE isolate was on top and the FOL isolate was below.
Observations were made on the growth of FOL pathogenic colonies by measuring the diameter
of colonies 7 days afterinoculation (dai).

RESULTS AND DISCUSSION

DSE fungi were isolated from the tomato roots in West Java, Indonesia. Figure 1 shows
DSE fungi isolated from tomato roots, stained by coloring as an initial detection.

Figure 1 Color stained DSE fungal isolate in tomato root tissue, observed by 400x magnification:
(2) microsclerotia; (b) melanin hyphae

Fxistence percentages and vatious sample locations of DSE fungi were presented in
Table 1. DSE fungal isolates found from this exploration were 49 candidate DSE isolates.

Table 1 Percentage of DSF existence based on sampling location

Isolatdon Method Location Percentage (%)
Direct Sukabumi 10.23
Cianjur 7.45
Citeupuh 4.76
Garut 4.44
Cisarua 4.00
Indirect Organic forest soil 6.67
(Soil Baiting) Cabbage farm soil 6.19

Selection of successfully isolated DSE fungi was conducted, followed by pathogenicity test.
At this stage, isolates selected were those which did not cause death or inhibit the growth of
tomato seeds. These isolates were not potential as pathogenic fungi, which would not kill or
inhibit seeds’ growth. Charactetistics of pathogenic fungi in the selection of endophytic fungi
included seeds which were not developing, were slow-growing compared to othet fungi isolates;
were not able to germinate and to grow, and eventually died. Characteristics of non-pathogenic
fungi included seeds that were able to germinate well with well-grown roots and stems (Fig, 2).
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Figure 2 The effect of fungalisolate candidates on tomato seed germination in the pathogenicity
test. (a) DSE isolate candidate inhibits seed germination (abnormal germination); (b)
DSE isolate candidate shows seed germination (germination 70-85%); (c) DSE isolate
candidate shows seed germination (germination 90-100%); (d) control (germination
T0%)

Results of pathogenicity test from 49 candidates of DSE isolate obtained 21 DSE fungal
isolates having the ability to promote tomato seed germination by 97%-100%.

Hemolytic reaction test of selected DSE fungi was conducted to ensure that the selected
DSE fungi are not pathogen to human and animals. Hemolytic reaction is divided into three types
(Beutin 1991), i.e. alpha hemolysis («-hemolysis), beta hemolysis (B-hemolysis), and gamma
hemolysis (y- hemolysis). If Alpha hemolysis (x-hemolysis) is present, the agar under the colony is
dark or greenish and the organism is called partial or incomplete hemolysis. Beta hemolysis (8-
hemolysis) is a complete lysis of red cells in the media around and under the colonies: the area
appears lightened (yellow) and transparent. Gamma hemolysis (y-hemolysis) is unchanged in
blood agar media and the organism is called non-hemolytic. a-hemolysis and y-hemolysis
existence on blood agar indicates the growth of normal flora (negative as human or animal
pathogen). B-hemolysis existence on blood agar indicates the presence of pathogen (positive as
human or animal pathogen). Hemolytic reaction test of 20 selected DSE fungal isolates using
blood agar showed that all isolates were negative and 1 positive. Therefore, those isolates are not
pathogen to human and animals (Fig, 3).

Figure 3 Hemolytic reacrion test of selected DSE fungal isolate on blood agar media. (2) Alpha
hemolysis (a-hemolysis); (b) beta hemolysis (3-hemolysis); (¢) gamma hemolysis (y-
hemolysis)

Nine (9) of the 20 selected DSE fungal isolates inhibited the growth of F. axysporum (Table
2). The inhibition levels by DSE fungal isolate DS08 ic and DS08 ib on F axysporum were 76.11%
and 71.07%. The negative control treatment was not given control formulation, so it did not show
inhibitory activity as indicated by the maximum growth of F exyspersm filling the entire sutface of
the petri dish (Fig. 4). ’
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Tabel 2 Growth diameter and inhibition zone of E oxysporum resulted from antagonism test for
14 days after inoculation (dai) in vitro

DSE Fungal isolate Inhibition Percentage of pathogen growth rate (%)
DS808-1¢ 76.11a
DS08-1b 71.07ab
DS08-1a 66.67abc
DS06-11a 66.67abc

AD1 66.04abe
DS06-111a 65.00abe
DS506-T1b 64.45abc
DS08-I1a 60.38bc

DG5 56.11¢

AD2 36.97d

DB3 18.34¢

D3B8 16.11¢

AD7 15.56ef

DC1 13.33¢lg

DB6 8.33efg

DB4a 6.33efg
DB4b 1.11gf

DSA 0.00g

DSSB 5.1 0.00g
DSSB 5.3 0.00¢
CONTROL 0.00g

Figure 4 Antagonism between I axysporum and DSE fungal isolates. (2) DS08-Ic; (b) DS08-1b;
(c) notinhibit the growth of F. axysporams; (d) control

Result of the volatile organic compounds (VOC) test showed diameter of pathogenic
colony that had been inoculated with DSE isolate was smallet than that of control (Fig. 5). This

indicated that the presence of volatile organic (VOC) compounds produced by DSE fungi can
function as antifungal.

4

Iigure 5 Effect of VOC from DSE fungi isolated from tomatoes plant on Fusanium diametet

growth: (a) control; (b) showing growth inhibition of F. axysgporans; (c) showing no
inhibition of growth of I axysporum
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CONCLUSION

DSE fungi can be isolated from the roots of tomato plants in several sample locations on
West Java. Twenty (20) candidates of DSE fungi increased tomato seed germination up to 96.67-
100% compared to 29 other fungus candidates. Hemolysis reaction test on 20 fungi isolates
showed negative and 1 fungi isolate showed positive. DSE isolate DS08-1c and DS08-Ib had the
highest inhibition in suppressing Fusarium growth. DSE isolates from Indonesia are potential to
be used as biocontrol agents in suppressing Fusarinm growth.
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