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Mitigations of Negative Impac‘

of IAS to Endemic Ecosystems 3
and Ecosystem Services z
—the struggles in Japan

Koichi GOKA

The factors causing extinction of wildlife

The number of species endangered by each
artificial factor, in the fishes, amphibians,
reptiles, birds, and mammals (cited from [UCN)
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Breakdown of blologlcal dlverS|ty in the level of &
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Globalization accelerate the spread of Invasive Alien Species
Ja—N\)E—a [ FEMEMREAZNRT S

Fungi, Bacteria,
hEH

Ants
758 Mollusks
BIKENY)

Many IAS enjoy the great journey over sea accompanied with world trade....
ZLDNREYMD ABDOYEREIERLTHARITEELATNS - ?




Invasive Alien Species and Changing World
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The annual number of animals imported alive into JAPAN
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Stag beetles imported into Japan from all over the world
East Asia

Dorcus schenklingi
Dorcus grandis

-
Fipiisiumiy Japan
Prosopocoilus confucius Dorcus titanus pilifaM
Lucanus planeti Dorcus curvidens binodulosus

Lucanus cantori \orctn rogke
Rhaetus westwoodi L es

North & Middle America

Lucanus a.‘aph

Odontolabis dalmanni
Cyclommatus metallifer
Odontolabis femoralis
Odontolabis stevensi

' Africa . South America
- « Presopecoilus giraffa
Mesotopus tarandus 1 " .L Oceania Prosopocoilus decipiens Chiasognathus latreillei

Prosopocoilus senegalensis Lamprima adclphinae Allotopus rosenbergi Streptocerus speciosus
prosocoilus serricornis Phalacrognathus muelleri Chiasognathus granti
Lamprima aurata

Cyclommatus imperator
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If the exotic stag beetles come to be
naturalize& P

e

-

Ecological impacts will be caused on
the native species

TrOESSOTHS

D?;:::agwns?:s : Dorcus titanus pilifer

SHSESHOTHH Ik FESRSTH%
Dorcus titanus

okinoerabuensis

TF¥/x57
ES80THS

Dorcus titanus elegans
FIYSESSITHS |

Dorcus titanus hachijoensis
NFSIVESHEOTHS

Dorcus titanus tokunoshimaensis +2/>VES82 9458
Dorcus titanus daitoensis sz rors2o048%
Dorcus titanus okinawanus F++orFS£00k%
Dorcus titanus sakishimanus #+¥>vES2205%
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Dorcus titanus platymelus
FauIsESHLTHE
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\ | \ \
Doreus titanus titanus'

ARMZAAESSLDHS
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Dorcus alcides |
FLEFAES YLD S

Dorcus titanus pilifer
E59493%

‘Dorcus titanus parawanicus

Vo RSO ESFLIHY

Dorcus bucephalus
HAAO S L2THS
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-
-
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FoT7HEESH Y T 72 OmIDNA-COEIE F R

Mt DNA phylogenetic tree of D. titanus in the Asian area

Goka et al. (2004)
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e Doreus titanus titanus

ARESHAAELSHOOHS
Dorcus titanus titanus = S
: AZ9xESH
Dorcus thtanus ttanus
M) A AOESSLOHS
\ Darcus bucephaluz
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ES#400%
Dorcus titanus weatermanni T T [
) ESZ 40K
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Dorcus titanus okinawanus

1RSIk B Froa
Dorcus Manu, . 4 I eSS
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| |SVIFAESS

' Dorcus titanus titanus
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AREFNEAES SO0 S
Dorcigtitanus titansy
AZ9xESH
Dorcus thtanus ttanus
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\ Darcus bucephaluz
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Japanese D. titanus pilifer

[

Goka et al. (2004)

Goka et al. (2004)
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Great F1 hybrid has grown up!!

Goka et al. (2004)
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‘ 19 F1 Adults
1— F3 Adults

FINVD—
Goka et al. (2004)

.
MYANMAR

iF ' INDONESIA!
/ 50

Goka et al. (2004)
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xotic stag beetles alsg, rave thje))_r’ place: _
And now the birthpl\q&ei@ai%'to ruin--+. %
Nt W 2t N

EDITED BY CONSTANCE HOLDEN

Beetle Battles

Collecting stag beetles is a long-established hobby for Japanese boys. But things are now
getting out of hand: Thanks to an arcade game called Mushi (insect) King, the beetles are
all over Japan, and one subspecies is becoming endangered in its native habitat in Turkey. |
In Mushi King, players collect cards with the picture and vital statistics of one of
various beetle species. By inserting the card into the game machine, players
control their bug in virtual fights, The game has spurred interest in
exotic beetles, leading to imports of more than a million a year,
according to Koichi Goka, an entomologist at the National Institute
for Environmental Studves in Tsukuba. Prize bugs sell over the
Internet for $400 or more,
This year’s hottest beetle is Lucanus cervus akbesianus, a
rare subspecies found only in the Amanos Mountains of southern
Turkey. The Amanos Environmental Protection Association has
warned that it inct
In Japan, meanwhile, Goka worries that the beetle battle might
move into the real world if the aliens escape and breed, with the big for-
eign bugs muscling out their weaker domestic rivals, "It is not an actual prob- I ‘
lem yet, but there is a big risk,” Goka says. But, he says, the Environment Ministry hesi- Hot beetls.
tates to designate stag beetles as an invasive species because “the market has already
become too large 1o control.”

C

WORLD OF WATER
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No
interest

.| Japanese is
strange

We love stag beetles!
~ Thailand

Why only Japanese love beetles so deeply?

20
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Stag beetles have been heroes of m:g.ect., & ok
Vi h-—"
since hundreds years ago in Japan. .., '_'3 4

ael .._,
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8 Decrease of native species
alien species

Increase o

IRESH
The Ministry of Environment

MFENKEMICLDERRFICRSD
WEDMLLICET iEE]

“Invasive Alien Species Act”
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The system of “Alien Species Act”

Introduced species |

ecological risk
Unknown

[———] Un-decided Alien Species

Restriction of
introduction
Investigation Control free

Judgment of ecological risks of |.A.S.

1) Predation against native species
2) Competition with native species
3) Destruction of native flora

)

4) Genetic introgression into native species

24
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The number of B. terrestris detected in the field in Japan

2000 2001 2002

1999

Number of
detection
® 10




European
Bombus terrestris

Negative impact
against
native species ?

=

Disturbance of pollination systems

HRERICEEES R DAREMEX !
Considerable ecological risks !

OfEkELHBE ORKREBEXM OFLELEVMDRLIAH
Competition Crosses Bringing alien parasites

\

B. terrestris must be decided as invasive !
BENEEMICIEETAAE!
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Self-sufficiency in foods weamanR
in developed countries BYais=x
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nual amount of importation and of domestic production of fresh vegetahles in JAP
Self sufficiencya 4 =

a5

% 100

85

Self-sufficiency in vegetable

20 have been under 90% !

ass importation
vegetables,
specially from Chin
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Reinforcement of food self-sufficiency

1) Reducing costs

Labor saving and simplifying of agricultural wo
for saving of labor costs

2) Specialty
Organically grown vegetablesFully ripe vegetables
High-quality and high-added value

3) Increase the productivity
Financial assistance to farmers

Labor saving for

domestic tomato productlon
EHE v Fif‘wéjﬂt

) | High quality of domestic tomat
EE LY FOEREL

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
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Biratori, Hokkaido, where is the major of Bumblebee tor

The conference of bumblebee user.

Education for farmers about Invasive Alien Species Act

‘¥ Goka et al. (2009, 2010)

~Pisposal of used-coloni

2010/5/13
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The catch of B. terrestris in the field at Biratori, Hokkaido

Possible to control of escaping

(N | —

Expand the method all over Japan!

Jun

Goka et al. (2009, 2010)
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The loophole of studies for biodiversity

BICRZGWEMSHRE

The microorganism biodiversity

RIRMEMED R E

Symbiosis with pathogens

Chytridiomycosis coming to Japan!

<

2010/5/13
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What is the chytrid fungus?

A species of Eumycetes infecting amphibig
A ey e . Are | the origin
: 3 W NBA ofthe fungus...?

The infectious disease specific to amphibians
caused by Batrachovhytrium dendrobatidis -
which considered causative agent of

recent amphibian decrease in the world

World wide expansion of chytrid fungus

Never reported in Asia until 2006
o Y .
¥

Panama .
90 % of amphibian individuals in El Cope B
disappeared within a few month % . Aust li
after the fungus invasion =X ustralia
y The fungus spread its distribution
PN b ) . at a speed of 100km a year
y — along Queensland coast .
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== The prelude of extinction _
Bty of Japanese frogs 7

.wirecte

South Americal/ Frogk.

Une et al. 2007

3

Help I '
>I am going moldy !! <

4
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Forest Ecosystem Island Ecosystem

Chytrid-DNA Surveillance

Swabbing the surface of DNA extraction  DNA solution
amphlblan usinga swab NIES Standard method
(Goka.etal. 2001)
Lysis Buffer + Protenase K

50°C120min
Goka et al. (2009, 2010) 95°C20min

2010/5/13
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Amplification of the chytrid fungus DNA by PCR
PCR by
Thermal cycler
DIVA extrated rom o | PCR products
Amphibian surface

g\/iA@ o

Detection of
Chytrid DNA el b b

The length variation in ITS-DNA fragments

2
&

Middle
Il
Middle
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CAGTGTGCCATATGTCACGAGT CGAACAAAA-HTTTATTTATTTTTTCGACAAAT
GAGTGTGCCATATGTCACGAGTCGAAGAAAA--TTTATTTATTTTTTCGACAAAT
GCAGTGTGCCATATGTCACGAGT CGAACAAAA--TTTATTTATTTTTTCGAGAAAT
CAGTGTGCCATATGTCACGAGT CGAACAAAA--TTTATTTATTTTTTCGACAAAT
CAGTGTGCCATATGTCACGAGTCGAACAAA‘ TTATTTATTTTTTCGAGAAA
CAGTGTGCCATATGTCACGAGT CGAACAAAA
CAGTGTGCCATATGTCACGAGTCGAACAAA‘
CAGTGTGCCATATGTCACGAGTGGAACAAA‘
CAGTGTGCCATATGTCACGAGTCGAACAAAA
CAGTGTGCCATATGTCACGAGTCGAACAAA‘
GAGTGTGCCATATGTCACGAGTCGAACAA
CAGTGTGCCATATGTCACGAGTCGAACAA
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GCAGTGTGCCATATGTCACGAGT CGAACAAAAAATTTATTTATTTTTTCGACAAAT
CAGTGTGCCATATGTCACGAGT CGAACAAAAAATTTATTTATTTTTTCGACAAAT
CAGTGTGCCATATGTCACGAGTCGAACAAAAAATTTATTTATTTTTTCGACAAAT

NN
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AATTTTAATTAAATAAAAAAATAA
AATTTTAATTTAATTGAAAAATAA
éﬁTTTTAATTTAATTGAAAAATAA

TTT ATTGAAAAAAAT
TCAMAH O~ TATTAATTCAMAAAAAA
TGGAAATTGAAATTTAATTGAAAAAAAA
%GGAAATTGA‘

NNAPANN NN NP AN
NN EUIEIN
VETEH G

AATCCAAAAAATATATTAAAAAAGA

AAAAATAAT——RTTAAAAAAATATTAAAACA

AAAAATAA \TTAAAAAA-TATTAAAACA

TGGAAATGA AAGAATAAT——ATTAAAAAA-TATTAAAACA
Yok srokokok K * K ok

Since here, DNA haplotypes of Bdfungus will be expressed
in alphabet or numbe

36
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Bd-DNA surveillance by NIES

Various DNA types of Bd have been detected from
various amphibian species in various sites

AC 7
6,000 amphibians sampled A E F L XIATIL08Y%

in the field 2
AlET = e

et A — A A
—— po= | FHIIL02%

& 1 A E

Sl /ALY

ﬂinntcnlﬂmanﬂm. e
\ Y FHIT)IL05 %
- Ll
Etmsien s

4‘ 4 FA Y3V IF38%
INFHXHIILOY

ST AE64 % Goka et al. (2009, 2010)

50 types found in Japan

I Ecuador

| UsA
Ecuador [17 types found in other countries

The Japanese chytrid fungus
possesses
Higher genetic diversity
Than other countries

Goka et al. 2009 Molecular Ecology
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| Ecuador

Histological evidence
| usa, Ecuador  could be detected
| usa, ecuador  from the specimens
collected in 1902
(Une etal. unpublished)
Goka et al. 2009 Molecular Ecology

Giant salamanders carry

the specific strain of Bd

(Host-Parasite co-specieation?)
USA

[ S

l Ecuador

| usa

« Ecuador

| USA

Italy

- | USA, Ecuador

| USA, Ecuador
usa

Goka et al. 2009 Molecular Ecology
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2 =1) 7
Sword-tail newt | usa, Ecuador
- | USA, Ecuador
USA

Goka et al. 2009 Molecular Ecology

Bd-DNA surveillance in Panama

Leptodactylus labialis 61%
Hyla sp.60% Physalaemus pustulosus 61%
# =<

: :;,:;‘ Colostethus sp. 100% A'EA{-,_,
L L |

R BN SR § v
Rana warszewitschif89% §* g
" s o v T o

. Bufo ﬁaen7at/bus 100%

39
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Bd-DNA surveillan

A ‘ Litoria wilcoxii
- A A “oomera Stream
e A ;urrumbin Stream
A A CanungraStream
Austinville Stream
) A Christmas Stream
Daves Stream
Nixon Stream

Bd-DNA surveillance in USA

INFECTED 0%

40
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Chytrid fungus out of Japan hypothesis

Bd diversity isNo. 1!
Am | origin?
Bd susceptibility is No. 1!
Will | extinct?

R

Latin American Frog

Okinawa sword—tai[I newt

41
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1 . Infected gewt

!
;@;

Dairsmp niection 0/7

]
¥
Control n*n

Comparison of growth rate between Control and Infected

~SVL=0:173+Date+37: 61
SVL=0. 102*Date+39. 79
Bz (RRZEE) : 1

Control ffii

==l

Infected frogs

Body Length

Bd inhibits the growth of amphiians

80 | 700
Date
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Implications from Japan Bd Surveillance

OBARDAIILYRAEICIFB VD ZHMENTFET 5.

High genetic diversity in Bd in Japan
OBAXDATIVYRAE D—ERIZIZEFENH D,

Endemisms and host specificity in Bd in Japan (Giant salamander)
OBARDEELHIZEVNTHIILYRAEFEIZ LD KEFITKRFERR,

No report of pandemic nor symptoms of Bd in Japan

ORZEEBRTHRETILREERDONT ERELNHE?),
Resistance against Bd in the Japanese amphibians.

OATNWYRMEDERIEFBR(TIOT)IZHE ! ?
The origin of Bd came from Japan!?

\“I_
NN
:."\ == N
¢t =
-~

Japan was once a great bull-frog exporting country !

~—~
e
< a0 Tl 06 MUMTESTRRBERR
= B s AEmE
c 20mofF ; Mng'ﬁa 83 WHATILESSRRSE
> ook
o 800 ‘32 o
[ 23'30m
% sa-L i
EOO :a; » -
|_| .4 B9 MHEMT
2 woof » g T
> L "Al.q
Ll 1 i1

The old newsletter
for frog breeders and traders

Change “the trade for living”
to “the trade for good living”

2010/5/13
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The process of pandem'ic of Bd fungus from Japan

av g

parrlmg b‘ue fu
/Deep trop‘icalqp,fi

Why and how did. .into sau(oh’unexplored and
undeveloped area ‘ " A
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The men who carried the fungus were Ecol

Tropical rain forest
Mg

FHEEYD ZHEED fEHE & Pandemic

The crisis of biodiversity in pathogens and pandemic as consequence

O34 D EL R AEEmerging Diseases M 2% (& FPandemic®
BERICIEVSHRIEDHERELH S

The collapse of biodiversity has caused the pandemic of emerging diseases in these days
OFEEYEREARDEICTKEICHI-2BE-FEEYH
ELERIFEET S,

Wildlife and pathogen have constructed host-parasite relationships through a long co-evolution

OEMLEHIEFFRAEMENDP YN THH S (Daszak,

2@@)@?\/ersity is a cradle for pathogenic micrio-organisms

OFEEYDEBDIKIE & EYMFEEN., HEILDESE %5
S, REAMEYIIF-LE0 %3RO TEEER#Host
switchz# YR L TL\S,

Natural habitat destruction and transportation of wild-life have caused collapse of history of
Co-evolution between host and parasite.

2010/5/13
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stag beetles and parasitic mites .

- -
e ¢ -

Mt DNA phylogenic tree of stag beetles
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Mt DNA phylogenic tree of stag beetles Mt DNA phylogenic tree of parasitic mites
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Co-Evolution of Host and Parasite

Co-evolution and co-adaptation between Host and Parasite
BEE-FEEYROHLEL - LEIS

ﬂ b SR

Ecological base of symbiosis and immunity
HAELRERIBOERFHIER

The crisis of co-speciation history of Host-Parasite

caused by human activities
EYMFRRAICESIBEE-FEEYRBORBEMEDEL D ARLE

Outbreak of parasites and disease!
BEEMEREDRPIRHE

Greater house shoe bat Chimggnze_e

F

=
—

f- —— FEBEREY LR S o2
- .= Emerging disease viruses A %
SARS

The collapse of biodiversity
will cause pandemic of
emerging diseases !!

2010/5/13
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What to do for conservation of human life safety
as well as wild life.

Secure and conserve the natural hab;[’y—'
’a -ty -

f wild life

An Inconvenient Truth
for Japanese

&7 -
<!
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Many Thanks to All Colleagues...and You!!
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