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fisg— ~ BRIZ e (Country Status Report)

The Taiwan Status Report on Underutilized Fish and Marine Genetic Resources
(FMGR) and their Amelioration

1. Introduction

Today fish provided about 3.2 billion people with almost 20 percent of their average per
capita intake of animal protein. Aquaculture and capture fisheries directly employ over 59
million people, and each sector provides about 50 percent of the world's aquatic food supply
(FAO, 2018). Although the wild harvest of fish, invertebrates (mainly mollusks and
crustaceans) and aquatic plants (mainly seaweeds) has provided human populations with
important sources of nutrition from ancient times, aquatic genetic resources have only
recently begun to attract the attention internationally. Fishery genetics is defined as the
application of genetic principles and methods for increasing aquaculture productivity by
genetically modifying fish stocks and for the management of fish populations to obtain
maximum sustainable yield without affecting the genetic diversity. Recently, the research of
marine genetic resources (MGR) is fairly new but growing rapidly. Biological compounds
taken from marine resources include those with potential medical benefits, like anticancer
agents, and those with industrial value, like antifreeze proteins. These biologically derived
compounds can then be patented by those who isolate and test them, to be used for potential
profit.

Taiwan is a small island, but it occupies a pivotal position as its proportion of species
numbers and endemic organisms are high when compared to the world’s average. This
makes preserving the genetic materials of Taiwan’s native species all the more important.
Taiwan has been engaged since the early beginning in the use of molecular genetic
techniques to assist genetic improvement in aquaculture, aiming at the production of superior
broodstocks of fish for traits such as faster growth, resistance to diseases, and a better
understanding of sex determination. Important work has been undertaken on genetic
mapping, Quantitative Trait Loci (QTL) analyses and gene expression in aquaculture
species.

Better management and conservation of important aquatic genetic resources towards
sustainable aquaculture has been the focus in Taiwan in recent years. The Fisheries Research
Institute (FRI), Council of Agriculture (COA) has launched a project to establish the
National Aquatic Genetic Resources Center since 2001. It was planned to construct genetic
resources facilities at four research centers of FRI. Selected aquatic organisms of genetic
importance are conserved in indoor ponds.

2. Importance of FMGR in economy and food security of the country

a. Production and consumption
15



Taiwanese fish production was about 1,026.5 thousand tonnes (Table 1) in 2017,
with aquaculture representing 27.6 percent of the total (FA, cited 2019 Jun 30). The
total first sale value of fisheries and aquaculture production in 2017 was estimated at
USD 2,906 million, of which USD 1,174 million was from aquaculture production. In
per capita terms, food fish consumption reduced from 35.2 kg in 2013 to 24.6 kg
(global average is 20.5 kg) in 2017, at an average rate of about 8.5 percent per year. In
2017, fish accounted for about 20.4 percent of animal protein consumed by the
Taiwanese population. In comparison, preliminary estimate for the 2017 global per
capita average is 20.5 kg. Fish accounted for about 17 percent of animal protein
consumed by the global population (SOFIA, 2018).

The capture fisheries production of Taiwan was 743.4 thousand tonnes in 2017, a
small decrease in comparison to the previous years. Fisheries in marine and inland
waters provided 99.7 and 0.3 percent of the country total, respectively. The aquaculture
production of Taiwan was 283.1 thousand tonnes in 2017, an increase of 10.9 percent
over the previous year and a decrease of 30.7 percent in comparison to the 2014.
Aguaculture in marine and inland waters provided 9.5 and 90.5 percent of the country
total, respectively. Aquaculture production in 2017 included 283.1 thousand tonnes of
food fish and 0.84 thousand tonnes of aquatic plants. Farmed food fish production
included 185.8 thousand tonnes of finfish, 80.1 thousand tonnes of molluscs, 16.4
thousand tonnes of crustaceans and 2.67 thousand tonnes of other aquatic animals such
as turtles and frogs.

Table 1. Taiwanese fisheries and aquaculture production and consumption

Category(1,000 tonnes) \ Year 2013 2014 2015 2016 2017
Production
Capture
Inland 0.029 0.03 0.103 0.088 2.62
Marine 925.3 1068.4 985.6 748.5 740.8
Total capture 925.3 1068.4 985.7 748.6 743.4
Aquaculture
Inland 317.2 309.9 288.8 230.0 256.3
Marine 31.7 29.3 24.7 25.3 26.8
Total aquaculture 349.0 339.2 313.6 255.3 283.1

Total fisheries and aquaculture 1274.3 1407.6 1299.3 1003.9 1026.5

Consumption

Human consumption 821.6 830.2 673.0 559.8 580.0
Non-food uses 1.98 1.99 5.67 4.82 3.84
Per capita consumption (kg/yr) 35.2 35.5 28.7 23.8 24.6
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b. Imports and Exports
Total fish and fish products production in 2017 imported included 326.7 thousand
tonnes of edible products with a value of 1,330.4 million USD (Table 2), and 155.2
thousand tonnes of non-edible products with a value of 241.4 million USD. The 707.2
thousand tonnes of total fish and fish products exported in 2017, included 700.1
thousand tonnes of edible products with a value of 1,766.4 million USD and 7.1
thousand tonnes of non-edible products with a value of 36.5 million USD.

Table 2. Quantities and values of Taiwanese imports and exports of fish and fish products
in Taiwan

Category\ Year (Quantity in 1,000

tonnes, Value in 1,000,000 USD) 2013 2014 2015 2016 2017
Import
Edible
Quantity 322.0 318.3 312.2 315.5 326.7
Value 9125 1,040.0 1,083.4 1169.3 1,300.4
Non-edible
Quantity 144.3 169.3 152.9 137.3 155.2
Value 269.9 310.2 316.2 275.2 241.4
Total import (Quantity) 466.3 487.6 465.2 452.8 481.9
(Value) 1,1824 1,350.2 1,399.6 11,4445 1,541.8
Export
Edible
Quantity 665.7 780.8 787.2 671.8 700.1
Value 1,792.2 1,821.0 16139 1,566.3 1766.9
Non-edible
Quantity 17.9 13.7 8.2 7.2 7.1
Value 51.5 49.1 41.2 37.7 36.5
Total export (Quantity) 683.5 794.5 795.4 678.9 707.2
(Value) 1,843.8 1,870.1 1,655.0 1604.1 1,803.4

3. Status of FMGR
a. Unique underutilized FMGR
The fishes of Taiwan contain 3,115 species in 1209 genera from 298 families, which
include 13 species of hagfish (Class Myxini), 192 species of cartilaginous fishes (Class
Chondrichthyes), and 2,992 species of ray-finned fishes (Class Actinopterygii) (TaiBIF,
cited 2019 Jun 30). In total, eleven of the 13 hagfish species (85 %), seven of the 192
17



cartilaginous fish species, and 95 of the 2,992 ray-finned fish species (3.2 %) are
endemic to Taiwan (Shao, 2019 Jun 30). A look into 220 species of freshwater fish, 36
species (16 %) are endemic to the rivers of Taiwan.

The mollusks of Taiwan contain 4,308 species in 1,297 genera from 321 families,
which include 926 species of bivalves (Class Bivalvia), 113 species of cephalopods
(Class Cephalopoda), 3,214 species of gastropods (Class Gastropoda), 21 species of
chitons (Class Polyplacophora), 33 species of scaphopods (Class Scaphopoda), and one
species of solenogaster (Class Solenogastres). Totally 3,244 of 4,173 bivalves,
gastropods, chitons and scaphopods (78 %) live in marine, only 295 of 3,214 gastropod
species (9.2 %) are terrestrial. A look into 295 species of terrestrial gastropods (land
snail), 193 species (65 %) are endemic to Taiwan (The Taiwan Malacofauna Database,
cited 2019 Jun 30).

The decapod crustaceans (Order Decapoda) of Taiwan contain 1,635 species in 623
genera from 130 families. The euphausid crustaceans (Order Euphausiacea) contain 31
species in five genera from one family.

b. Germplasm collection, characterization, evaluation, conservation and documentation
Selected aquatic organisms of genetic importance are conserved in the National
Aguatic Genetic Resources Center, FRI since 2001. The 61 species of germplasm are
collected at the three research centers of FRI, the Freshwater Aquaculture Research
Center (FARC), Eastern Marine Biology Research Center (EMBRC), and Penghu
Marine Biology Research Center (PMBRC). The other 101 species are under evaluation
for germplasm collection (Table 3).

Table 3. The germplasm collection of the National Aquatic Genetic Resources Center of
Taiwan

Phylum Class Scientific name

Amphiprion clarkia®

Amphiprion ephippium®

Amphiprion frenatus®

Amphiprion ocellaris*

Ampbhiprion ocellaris var.*

Chordata . .
Actinopterygii Amphiprion percula®

Amphiprion perideraion®

Amphiprion polymnus®

Amphiprion sp. cf. clarkia®

Amphiprion sp. cf. clarkii*
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Bidyanus bidyanus®

Candidia barbata®

Carassius auratus®

Chrysiptera brownriggii*

Chrysiptera cyanea)®

Chrysiptera glauca®

Ctenopharyngodon idellus®

Cyprinus carpio®

Cyprinus carpio carpio3

Dascyllus trimaculatus®

Epinephelus coioides®

Epinephelus fuscoguttatus®

Herichthys carpint®

Hippocampus kuda®

Macropodus opercularis3

Micropterus salmoides®

Neoglyphidodon melas®

Neoglyphidodon oxyodon*

Oreochromis aureus®

Oreochromis hornorum?®

Oreochromis mossambicus®

Oreochromis niloticus®

Oreochromis niloticus N13

Oreochromis spilurus®®

Oreochromis sp.’

Oryzias latipes®

Paracanthurus hepatus®

Parachromis managuensis3

Piaractus brachypomus®

Plectropomus leopardus®

Pomacentrus moluccensis®
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Premnas biaculeatus®

Premnas biaculeatus*

Pseudorasbora parva®

Puntius semifasciolatus®

Puntius snyderi®

Rhodeus ocellatus ocellatus®

Tilapia zillii®

Zacco pachycephalus®

Merostomata Tachypleus tridentatus?

Maxillopoda Apocyclops royi'

Malacostraca Cinetorhynchus hendersoni?
Arthropoda

Malacostraca Hymenocera picta’

Hexanauplia Pseudodiaptomus annandalei*

Malacostraca Rhynchocinetes durbanensis?
Mollusca Gastropoda Babylonia areolata®
Rotifera Monogononta Brachionus plicatilis*
Ochrophyta Coscinodiscophyceae | Chaetoceros muelleri*
Chlorophyta Chlorodendrales Tetraselmis chui®

Eustigmatophyte Nannochloropsis oculata’
Chrysophycophyta -

Prymnesiophyceae Isochrysis galbana*

1: Eastern Marine Biology Research Center (EMBRC); 2: Penghu Marine Biology Research Center (PMBRC);
3: Freshwater Aquaculture Research Center (FARC).

4. Challenges and opportunities
Taiwan has been engaged in the study of genetic variation and stock structure of wild

populations of fish species, aiming also at the identification of management units of
commercial fish. It plays a leading role in deciphering the phylogenetic patterns and
evolutionary history of marine species in the East Pacific, shedding light on possible
connections between past climate variations, demographic histories, and present-day
genetic variation in marine species (Chu et al., 2012; Hsiao et al., 2016; Chou et al., 2015).
We has produced very successful work in the area of natural populations by applying
molecular markers in studies of the genetic structure of marine species, with conclusions
of direct relevance to practical applications such as fisheries management and
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conservation policies. There is a long list of species, such as black seabream (Hsu et al.,
2011), flying fish (Chou et al., 2015), yellowfin tuna (Wu et al., 2010; Aguila et al., 2015),
dolphinfish (Ting 2014) etc., whose genetic structure has been investigated by means of
molecular genetic markers. The synthesis of the multi-species data is actually an important
goal to better understand global patterns of biodiversity of marine species.

. Marketing, commercialization and trade

Taiwan researchers are experienced in the use of molecular techniques for species and
authentication of origin in marine organisms and their products. Shark fin is the most
valuable part in a whole shark body, the custom of eating shark fin is very popular in East
and Southeast Asia, and it has been counted a traditional noble delicacy in China for
centuries. We analyzed constitution of species in Taiwan market fins by using the
molecular tool- DNA barcode (Liu et al., 2013; Chuang et al., 2016). We have developed a
molecular technique for the identification of shark species, in order to aid traceability of
commercially sold shark and ray fins which will be helpful for fishery management and
species conservation. Additionally, mislabeling of fish products not only impacts
consumer finances, but can also be deleterious to public health. Fish products may be
mislabeled for reasons including ambiguity of common fish names, challenging
morphological identification, or willful intention to deceive. We reveal a high rate of
mislabeling samples from Customs offices and Coastal Patrol Offices in Taiwan using
DNA barcoding based on a partial segment of the mitochondrial cytochrome c oxidase
subunit I gene (COI) (Chang et al., 2016). In order to reduce the mislabeling of imported
fish products, the authorities should take some actions into consideration, such as
institutionalizating molecular authentication of fish products, standardizing the usage of
common fish names, and legislating for penalties. Finally, metabarcoding approaches have
been used to study stomach contents, fish communities in a species-rich coastal sea and
deep sea communities (Shao et al., 2002; Ko et al., 2013; Chang et al., 2017; Shao and Lin
2014).

. Strategies adopted to harness potential of underutilized FMGR

The first step is establishing the Barcode of Life Database (BOLD), which is promoted
by the Consortium for the Barcode of Life (CBOL), International Barcode of Life (iBOL),
and Global Bioidentification System (GBS). All the data can be accessed online at the
Taiwan Wildlife Genetic Material Cryobank (http://cryobank.sinica.edu.tw). Many
domestic and foreign research institutions have abided by the specimen management rules
and obtained tissue samples, promoting academic exchanges and enhancing research
qualities. This project will continue to expand the archiving of wild animals genetic
materials. We hopes to build a DNA barcode system and permanently preserve all of
Taiwan's wildlife genetic materials before some species disappear or become extinct.
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Moreover, it will continue to manage and maintain the cryobank and database website so
that it can provide material for future research, education, conservation, restoration, and
sustainable utilization, as well as meet the need of different aspects such as genetic
diversity study, genetic resource usages, smuggling prevention, and alien invasive species
control.

7. Major focus areas for underutilized FMGR
Taiwan has been engaged since the early beginning in the use of molecular genetic
techniques to assist genetic improvement in aquaculture, aiming at the production of
superior broodstocks of fish for traits such as faster growth, resistance to diseases, and a
better understanding of sex determination. Important work has been undertaken on genetic
mapping, Quantitative Trait Loci (QTL) analyses and gene expression in aquaculture
species.

8. Infrastructure, capacity building and financial investment

Better management and conservation of important aquatic genetic resources towards
sustainable aquaculture has been the focus in Taiwan in recent years. The FRI has
launched a project to establish the National Aquatic Genetic Resources Center since 2001.
It was planned to construct genetic resources facilities at three research centers of FRI,
namely, the Freshwater Aquaculture Research Center (FARC), Eastern Marine Biology
Research Center (EMBRC), and Penghu Marine Biology Research Center (PMBRC). The
facilities at FARC and PMBRC were completed in 2006. Selected aquatic organisms of
genetic importance are conserved in indoor ponds.

10. Future thrusts
(1) Genetic resources could contribute greatly to our efforts to cope with climate
change, but in many cases the magnitude and speed of climate change will surpass
our ability to identify, select, reproduce and use these resources in the field.
(2) Sustainable fishery is key to reversing trends that lead to genetic resources loss,
damaged ecosystems, and the overall deterioration of our natural resources.

11. Conclusions
The value of marine genetic resources will emerge in the few next years, and the

database on marine genetic resources will also clarify their economic and financial values,
as information on these aspects are being made available and compiled. A
well-constructed, transparent and easy-to-access information basis will greatly facilitate
the sustainable management of marine genetic resources in the future. The steady increase
in the number of scientific publications and patents on marine genetic resources observed
demonstrates that this area is of growing importance to both the scientific community and
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to those involved in bioprospecting.
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Ffsk— ~ BAREZEE (Opening Remark)

Opening Remarks
at the
Regional Workshop on Underutilized Fish and Marine Genetic Resources (FMGR) and
their Amelioration
by
Dr. Hsin-Ming Yeh
Chief, Marine Fisheries Division, Fisheries Research Institute,
Council of Agriculture, Taiwan

July 10, 2019

P Harison, Hon’ble Minister of Agriculture, Rural Economic Affairs, Livestock
Development, Irrigation and Fisheries and Aquatic Resources Development, Government of
Sri Lanka; Dr. D T Kingsley Bernard, Chairman of the Sri Lanka Council for Agricultural
Research Policy (SLCARP); Dr. Rishi Kumar Tyagi, Coordinator of Asia-Pacific Consortium on
Agricultural Biotechnology and Bioresources (APCoAB), Asia-Pacific Association of
Agricultural Research Institutions (APAARI); EASK Edirisinghe, Chairman of the National
Aquatic Resources Research and Development Agency (NARA), Sri Lanka; Frank Niranjan,

SLCARP, Sri Lanka; Distinguished Speakers, Guests and Participants; Ladies and Gentlemen:

Good morning. It is my great pleasure to be with you here today at the opening
ceremony of the “Regional Workshop on Underutilized Fish and Marine Genetic Resources
(FMGR) and their Amelioration”. On behalf of the Council of Agriculture, Taiwan, | would

like to thank NARA and APAARI for co-hosting this meaningful event.

As you are all aware, Today fish provided about 3.2 billion people with almost 20
percent of their average per capita intake of animal protein. Aquaculture and capture
fisheries directly employ over 59 million people, and each sector provides about 50 percent
of the world's aquatic food supply. Recently, the research of marine genetic resources (MGR)
is fairly new but growing rapidly. Biological compounds taken from marine resources
include those with potential medical benefits, like anticancer agents, and those with
industrial value, like antifreeze proteins. These biologically derived compounds can then be

patented by those who isolate and test them, to be used for potential profit.
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Taiwan is a small island, but it occupies a pivotal position as its proportion of species
numbers and endemic organisms are high when compared to the world’s average. This
makes preserving the genetic materials of Taiwan’s native species all the more important.
Better management and conservation of important aquatic genetic resources towards
sustainable aquaculture has been the focus in Taiwan in recent years. The Fisheries
Research Institute (FRI), Council of Agriculture (COA) has launched a project to establish the
National Aquatic Genetic Resources Center since 2001. Important work has been
undertaken on genetic mapping, Quantitative Trait Loci (QTL) analyses and gene expression
in aquaculture species. It is my honor that | have a chance to elaborate more on the “The
Taiwan Status Report on Underutilized Fish and Marine Genetic Resources (FMGR) and

their Amelioration’ in the tomorrow.

| am confident that this workshop will provide a great opportunity for all the
participants to review the current situation and the challenges that we are facing. And |
believe that, with your contributions and input, this workshop will yield fruitful outcomes

and valuable suggestions in order for us to tackle the tasks ahead.

Finally, I would like to express my gratitude to NARA and APAARI for their meticulous
preparations for this event. My sincere thanks also to the gracious presence of all

assembled here. | wish the workshop great success.

Thank you for your attention.
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Tentative Technical Programme
Date: July 10-12, 2019

Venue: Mational Aquatic Resources Research and Development Agency (NARA), Colombo, 5ri Lanka

Day 1: Wednesday; July 10, 2019

08:00-09:00 | Registration
09:00-10:30 | Opening Session

09:00-09:10 | Welcome Address DT Kingsley Bernard, Chairman, SLCARP, Sri Lanka

09:10-09:18 | Remarks Rishi Tyagi, APAARI, Thailand
09:18-09:26 | Remarks Hsin-ming Yeh, COA, Taiwan
09:26-09:35 | Remarks EASK Edirisinghe, Chairman, NARA, Sri Lanka

09:35-02:55 | Inaugural Address P Harison, Hon'ble Minister of Agriculture, Rural
Economic Affairs, Livestock Development, Irrigation
and Fisheries and Aquatic Resources Development,
Government of Sri Lanka, Sri Lanka

09:55-10:00 | Vote of Thanks Frank Miranjan, SLCARP, Sri Lanka

10:00-10:30 | Group Photograph and Tea/Coffee Break

Technical Session I: Thematic Presentations on Underutilized Fish and Marine Genetic Resources
Co-Chairs: Subasinghe, World Fish Centre (TBC) and JK Jena, ICAR, India

Rapporteurs: Suseema Ariyarathna, MARA, 5ri Lanka

10:30-10:50 Mainstreaming the biodiversity in Praulai Nootmaorn, DOF, Thailand
fisheries and aquaculture with special
reference to underutilized resources

10:50-11:10 Conservation and sustainable use of simon Nicol, FACQ-RAP, Thailand

1
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fisheries and agquaculture in the Pacific

(via Skype)

11:10-11:30 Fridtjof Mansen survey around Sri Prabath Jayasinghe, SLCARP, 5ri Lanka
Lanka — Recent studies

11:30-11:50 Possible alternative uses including Chamari Dissanayake, U5, Sri Lanka
non-food uses of underutilized FMGR

11:50-12:20 Discussion All Participants

12:20-13:30 Lunch

Technical Session II: Strategies for Conservation and Utilization of Underutilized Fish and Marine

Genetic Resources

Co-Chairs: Monty Ranathunga, Fisheries Sector of the Ministry, Sri Lanka and Praulai Nootmorn,

DOF, Thailand

Rapporteurs: Deshines Herath, MARA, Sri Lanka

13:30-13:50 .\'-'t_ppllcatn:uns D_F bIDtEChHG|DEIEE-In ex JK Jena, ICAR. India
situ conservation, characterization and
utilization

13:50-14:10 Accl?ss and be.neflt sharing of fish and pathma Abeykoon, MDE, Sri Lanka
marine genetic resources — legal
considerations

14:10-14:30 Inclusive devglc-pment |nc|ud|r1g _ D Achini M De Silva, SU, Sri Lanka
gender equality of small-scale fisheries
and aguaculture

14:30-15:00 Discussion All Participants

Lt e Tea/Coffee Break

15:30-15:50 Information System of fish and marine | Simon Wilkinson, MACA, Thailand
genetic resources

15:50-16:10 Asia-Pacific Seaweed: farming and its | Anicia Hurtado, UPV, Philippines
sustainability

16:10-16:30 Sponges and their potential uses Ranjith Edirisinghe, RU, 5ri Lanka

16:30-17:00 Discussion All participants

19:00-22:00 Reception Dinner Hosted by APAARI in Pegosus Reef Hotel
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Day 2: Thursday; July 11, 2019

Technical Session lll: Country status Reports on Underutilized Fish and Marine Genetic Resources

Co-Chairs: Hsin-ming Yeh, COA, Taiwan and Palitha Kithsiri, MARA, Sri Lanka
Rapporteurs: Sujeewa Ariyawansa, MARA, 5ri Lanka and Ashoka Deepananda, University of Ruhuna,

Sri Lanka
South and West Asia

09:00-09:20 Bhutan Gopal Prasad Khanal, DOA, Bhutan
09:20-09:40 India Kuldeep K Lal, ICAR, India
09:40-10:00 Iran Ali 5alarpouri, AREED, Iran
10:00-10:20 gri Lanka Varuni Gunathilake, U5, 5ri Lanka
10:20-10:40 Mepal Meeta Pradhan, NARC, Nepal
10:40-11:10 Tea/Coffee Break
11:10-11:30 Pakistan Rehana Kauser, MARC, Pakistan
11:30-12:00 Discussion All Participants
12:00-13:00 Lunch

Technical Session 1l Country Status Reports on Underutilized Fish and Marine Genetic Resources

(Contd.)

Co-Chairs: Varuni Gunathilake, University of 5ri Jayawardenapura, 5ri Lanka and Simaon Wilkinson,

MACA, Thailand
Rapporteurs: Sujeewa Ariyawansa, MARA, 5ri Lanka and Ashoka Deepananda, University of Ruhuna,
Sri Lanka
South-East Asia and Pacific
13:00-13:20 Lao PDR Latsamy Phounvisouk, NAFRI, Lao PDR
13:20-13:40 Malaysia Masazurah A Rahim, DOF, Malaysia
13:40-14:00 Philippines Rachel June Ravago-Gotanca, UPD, Philippines
14:20-14:40 Taiwan Hsin-ming Yeh, COA, Taiwan
14:40-15:10 Tea/Caffee Break
15:10-15:40 Thailand Anyanee Yamrungrueng, DOF, Thailand
15:40-16:00 Fiji Tevita Vodivadi, MOF, Fiji
16:00-16:30 Discussion All Participants
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Technical Session IV: World Cafe’ Discussion - Regional Priorities for Underutilized FMGR

Co-Chairs: DHN Munasinghe, University of Ruhuna, Sri Lanka and Kuldeep K Lal, ICAR, India
Rapporteurs: Sujeewa Ariyawansa, NARA, 5ri Lanka and Ashoka Deepananda, University of Ruhuna,

Sri Lanka

16:30-18:10

(About 15-20 min. for a
group of about 10
participants on each
table)

Moderator: Rishi Tyagi
Tahle 1. Conservation, improvement and use (Host/Facilitator: RMGN

Thilakaratne)

Tahle 2. value addition, marketing and export (Host/Facilitator: MMAS
Maheepala, 5ri Lanka)

Tahle 3. Biotechnology for enhancing utilization (Host/Facilitator: 55
Herath, 5ri Lanka)

Tahle 4. Partnership and capacity development (Host/Facilitator:
Vasantha Pahalawattaarachchi, Sri Lanka)

Tahle 5. Regional information sharing system and focal points
(Host/Facilitator: Sachithra Hettiarachchi, Sri Lanka)

18:10-18:30

Compilation of Recommendations: By all Hosts/Facilitators of each table

19:00-22:00

Farewell Dinner Hosted by SLCARP
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Day 3: Friday; July 12, 2019

Technical Session V: Panel Discussion on Legal and Policy Framework Support to Promote the
Sustainable Use of Undernutilized Fish and Marine Genetic Resources

Co-Chairs: JK Jena, ICAR, India and 5 Thayaparan, King Aqua Services Pvt. Ltd., Sri Lanka

Rapporteurs: Shyamales Weerasekara, NARA, 5ri Lanka

09:30-10:45 Perception of Panellists (8 min each)

Simon Wilkinson, MACA, Thailand

D Achini M De Silva, 5U, 5ri Lanka

Anicia Hurtado, UPV, Philippines

Hsin-ming Yeh, COA, Taiwan

Fathma Abeykoon, MDE, 5ri Lanka

Ali Salarpouri, AREEQ, Iran

Tevita Vodivodi, BMOF, Fiji

Rachel June Ravago-Gotanco, UPD, Philippines

10:45-11:10 Open Discussion

11:10-11:30 Tea,/Coffee Break

Plenary Session
Co-Chairs: JK Jena, ICAR, India and Monty Ranathunga, Fisheries Sector of the Ministry, Sri Lanka

Rapporteurs: Prajanes Heenatigala, MARA, Sri Lanka

11:30-12:30 Presentation of recommendations of Technical | Rapporteurs of each session
sessions/World cafe Discussion and World Café discussion

12:30-12:40 grief remarks by the Co-Organizers 2-3 min. Representatives of SLCARP,
each) COA, NARA, APAARI

12:40-12:50 Remarks by the Co-Chairs {5 min. each) Co-Chairs

12:50-12:55 Vote of Thanks Rishi Tyagi, APAARI, Thailand

13:00-14:00 Lunch

Departure
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MEDIA BRIEF

Regional Workshop on

Underutilized Fish and Marine Genetic Resources of Asia-Pacific and
their Amelioration

Organized by the

Sri Lanka Council for Agricultural Research Policy (SLCARP) in
collaboration with Asia — Pacific Association of Agricultural Research
Institutions (APAARI) and National Aquatic Resources Research and

Development Agency (NARA) from 10 -12% July, 2019

Introduction

In the 2030 United Nations (UN) Agenda for achieving Sustainable Development Goals
(SDG 2030), food and agriculture are given prominence. Many Sustainable
Development Goals are directly or indirectly related to fisheries and aquaculture,
particularly SDG Goal 14, which includes enhancement of the conservation and
sustainable use of oceans and their resources. There is no argument that fisheries is the
main source of the animal protein in Sri Lanka and in Asia which provides over 60% of
the animal protein requirement of the Sri Lankan people. Situation in the other countries
in South Asia is also similar. Even though it is revealed by the Food and Agriculture
Organization (FAO) that there is a gradual depletion of fish resources in the global

scenario as well as country specific situation due to over exploitation and adverse climate

114/9, BeB80® DD, e™E® 7, & @oD.
114/9, e9@ggymio TeuSHMS, GQaTpwL 07, Beomens. - 114/9, Wijerama Mawatha, Colombo 07, Sri Lanka.
Tel No.:(+94)11-2697103, 2698001, 2697648 / Fax No.: (+94)11-2682951
Website: www.slcarp.lk - E-mail: slcarp.agri@gmail.com/agri@slcarp.lk
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impacts. FAO and other global and regional corporations are now promoting their

member states to uphold culture based fisheries and other alternatives.
Rationale

In view of the above, the most of the countries in Asian region are now paying the
greatest concern on aquaculture and utilizing underutilized fish and marine genetic
resources. Though most of the other Asian countries are now infatuated a sound
knowledge and skills in the areas of utilizing underutilized fish and marine genetic
resources, we in Sri Lanka have not adequately gained such knowledge and information.
Considering the importance of grasping the same, National Committee on Aquatic
Resources of the Sri Lanka Council of Agriculture Research Policy (SLCARP) has
planned to conduct a Regional Workshop on Underutilized Fish and Marine Genetic
Resources and to facilitate a forum for discussion on this subject with the other countries
in the region. Asia-Pacific Association of Agricultural Research Institutions (APAARI)
based in Bangkok, Thailand (in which SLCARP is a member institution) is organizing
collaboratively this Regional Workshop on Underutilized Fish and Marine Genetic
Resources of Asia- Pacific and their Amelioration with the National Aquatic Resources
Research and Development Agency (NARA). There are about 25 international
participants who have already been agreed to participate at the workshop in NARA, Sri
Lanka on 10™, 11" & 12% July 2019. Participants are from Philippines, Pakistan, Lao,
India, Nepal, Taiwan, Malaysia, Bhutan, Thailand, Fiji Islands, Iran and Sri Lanka.
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Inaugural address will be delivered by the Chief Guest Hon. P. Harison, Cabinet Minister
for Agriculture, Livestock Development, Irrigation and Fisheries & Aquatic Resources
Development. Hon. Wasantha Aluwihare, State Minister for Agriculture and Irrigation,
and Hon. Dilip Wedaarachchi, State Minister for Fisheries & Aquatic Resources

Development will also be participating as Guests of Honour.

n /=

Dr. D T Kingsley Bernard
Chairman, SLCARP
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Mgk ~ BRI #iEE# (Presentation for Country Status Report)

The Taiwan Status Report on
Underutilized Fish and Marine
Genetic Resources (FMGR) and

their Amelioration

Dr. HSIN-MIMNG YEH

Msrine Fisheries Division, Fisheries Reseanch Instibute
Council of Agricufture, Executive Yuan
Taiwan

Importance of FMGR in economy and food security
Preduction and Comsumpticn of Flaherlas
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== Research facilities of FRI, COA

{TWO: New Talwan Dellar, § TWD = 0032253
usDy

== Budget for FRI, COA {average pef year) s

== Human Resource of FRI, COA
{2018)

== Strategies adopted to harness potential of
underutilized FMGR
Tatwan Sicdiversity Information Facility {http-//www.taibif tw/en)

R Germplasm collection of FRL COA |

» Selected aquatic crganies of genetic imporiasce are comserved in the
Natoral Aquatic Genetic Resources Centet, FRE sisce 2001
» Germplesm collection (51 spedes ), 101 spedies cnder evakution.
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P it of lapia breeding echeigues

- T breed excellent pure or hybid sirsie
of lapia (puns seweter fian from 045
e 5 TWD for firy, 330 TWIDVig for irvain).

- Prehaetion of sll-mals Seein (o S
97 Wy ls mals)

- Tir bieed pure-sed ned lapia.

» Tir analyDe the genelic virlation of Sapia
populitions with boiedeological
mathods {growth e 10 % up, Mest rate
50 % upl

» Etablidement of the genetic marker
techiigue bor Traafwsaler s

- Gerethc markers of frelreater Sshe se
fenad 0wl by the manigulation of DA
g priniting lechsigue

Thank you
for your
attention
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Bis% 7S ~ /INHETER (Panel Discussion)

Regional Work on Underutilized Fish and Marine Genetic
Resources (FMGR) and their Amelioration

Panel Discussion

Dr. HSIN-MING YEH

Marine Fisheries Division, Fisheries Research Institute
Council of Agriculture, Executive Yuan

Taiwan

# The value of marine genetic resources will emerge in the
near future, and the database on marine genetic resources
will also clarify their economic and financial values, as
information on these aspects are being made available
and compiled. A well-constructed, transparent and easy-
to-access information basis will greatly facilitate the
sustainable management of marine genetic resources in
the future.

# Genetic resources could contribute greatly to our efforts
to cope with climate change, but in many cases the
magnitude and speed of climate change will surpass our
ability to identify, select, reproduce and use these
resources in the field.

= Sustainable fishery is key to reversing trends that lead to
genetic resources loss, damaged ecosystems, and the
overall deterioration of our natural resources.
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Ffs%t ~ BAREREE (Closing Remarks)

Closing Remarks
at the

Regional Workshop on Underutilized Fish and Marine Genetic Resources (FMGR) and
their Amelioration

by
Dr. Hsin-Ming Yeh
Chief, Marine Fisheries Division, Fisheries Research Institute,
Council of Agriculture, Taiwan

July 10, 2019

Dr. Rishi Kumar Tyagi, Chairman EASK Edirisinghe, Dr Frank Niranjan, Invited Speakers,

and all Participants:

Good afternoon. It is my great pleasure to be with you three days at the “Regional
Workshop on Underutilized Fish and Marine Genetic Resources (FMGR) and their
Amelioration”. On behalf of the Council of Agriculture, Taiwan, | would like to thank NARA

and APAARI for co-hosting this meaningful event.

As some of you are aware, the New Southbound Policy of the Taiwan Government
under President Tsai Ing-Wen was officially launched in 2016. The New Southbound Policy
initiative improves Taiwan’s cooperation and exchanges with 18 countries in Southeast Asia,
South Asia and Australasia. The New Southbound Policy is for Taiwan to cooperate with 18
countries in Trade, Technology, Agriculture, Medicine, Education and Tourism. Many
suggestions about Trade, Technology and Agriculture issues during this workshop should be

supported by Taiwan government.

| am confident that this workshop provides a great opportunity for all the participants
to facing the challenges and to promote cooperation and good relationships together. And |
believe that, with your contributions and input, this workshop have yielded fruitful

outcomes and valuable suggestions in order for us.

Finally, COA thanked the SLCARP and member of NARA for hosting this workshop and
acknowledged with appreciation the warm welcome and generous hospitality provided to

all delegations to the Workshop and for the arrangements made for this workshop. My
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sincere thanks are also to all participants.

Thank you.
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