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Abstracts: The 22rd Symposium of the Society of Population Ecology

Program

Friday 28 October

09:00-17:30 Committee meeting (1F: Meeting Room)
15:00-18:00 Registration and poster preparation/presentation
18:00-19:00 Opening remarks & dinner (6F: Banquet Hall-1)
19:00-21:00 Poster session (core time) (1F: Convention Hall)
21:00-24:00 Free-for-all funfest (6F: Banquet Hall-1)

Saturday 29 October
7:00-8:00 - Breakfast (6F: Banquet Hall-1)
8:30-12:30 Session I: Invasive Species and Population Ecology (1F: Convention Hall)

Organizer: Naoto Kamata (Kanazawa University)
08:30 Naoto Kamata: Introduction ’
08:40 Koichi Goka (National Institute for Environmental Science)
S1-1. Ecological risks caused by introduced insects —The case of European
bumblebee and exotic stag beetles-
09:20 Simon J. Goodman (The University of Leeds)
S1-2. Hybridisation and biological invasions: genetic consequences of rare
hybridisation between red deer and sika deer in Scotland
10:00 Break
10:15 Nanako Shigesada (Doshisha University)
S1-3. Spatial dynamics of invasion in fragmented environments
10:45 Katsumi Togashi (The University of Tokyo) & Nanako Shigesada (Doshisha
University)
S1-4. Pine wilt disease caused by pinewood nematode: Modeling and analytical
approaches to PWD spreads
11:35 Andrew M. Liebhold & Patrick Tobin (USDA Forest Service)
S1-5. Stealth Invasion: Theoretical and empirical investigation of lags during
the establishment phase of invasions
12:15 Comments & Discussion
12:30-13:30 Lunch (1F: Convention Hall)
14:00-16:00 Poster session (core time) (1F: Convention Hall)
16:15-17:00 The 2nd Population Ecology Young Scientist Award: Award presenting
ceremony and memorial lecture (1F: Convention Hall)

Midori Tsuda (Kyushu University)

17:00-18:30 Member meeting (1F: Convention Hall)

19:00-21:00 Banquet (6F: Banquet Hall-1)

21:00-24:00 Free-for-all funfest (6F: Banquet Hall-1)
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Sunday 30 October
7:00-8:00 Breakfast (6F: Banquet Hall-1)
8:30-12:30 Session II: Effects of habitat chaﬁges caused by human activities on species
populations and its management (1F: Convention Hall)
Organizers: Koji Nakamura (Kanazawa University)
Yoshihiro Natsuhara (Osaka Prefecture University)
Kazumasa Hidaka (Ehime University)
Commentator: Hiroyuki Matsuda (Yokohama National University)
8:30 Koji Nakamura, Yoshihiro Natsuhara and Kazumasa Hidaka
Introduction
‘ 8:40 Hiroshi Tomimatsu (Tokyo Metropolitan University)
S2-1. Does forest fragmentation affect the long-term population persistence of
forest herbs ?
9:05 Daisuke Utsunomiya & Koji Nakamura (Kanazawa University)
S2-2. Effects of anthropogenic disturbances on the biodiversity and pollination
system in Kanazawa Castle Park
9:30 Shougo Nishihara (The University of Tokyo)
S2-3. Population dynamics and conservation of aquatic insects under
deteriorating rural water environment
9:55-10:15 Coffee break
10:15 Kazumasa Hidaka (Ehime University)
S2-4. Basic analysis of population dynamics of endangered aquatic insect species
and its conservation management in rice paddy ecosystem
10:40 Thomas Ranius (Swedish University of Agriculture)
S2-5. Metapopulation dynamics and conservation of a beetle, Osmoderma
eremita, living in hollow trees in Europe
11:05 Yosihiro Natuhara (Osaka Prefectural University)
52-6. Extinction and conservation of amphibia in the metapopulation level
through landscape changes
11:30-11:50 Coffee break

11:50 Hiroyuki Matsuda
Introduction
12:30 House Keeping
12:45 Lunch (1F: Convention Hall)
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Poster papers

Evolution of host range in herbivorous insects: a new model

FEHEE RK - R - BRAR . S8 — (KIKMSIBREN . CBEN GhilusEmx)

Evolution of host range in herbivorous insects: Ecological implications

CTakayoshi Nishida !, Takakura Kohich 2 & Keisuke Iwao 3

1: Lab. Insect Ecology, Kyoto University

2: Osaka City Institute of Public Health and Environmental Science

3: Momoyama Gakuin University

A I TERRICL BERE~OBE T
—EDEMA T — L EREE G~ DR~

OmE#H— (RIKMEREEF)

TB I NLATOIEEET

OiASEEl (RIREF) - STRRR— (PREDD - mhs— (BEBOUD - BAHE GRERER)

Trait-mediated indirect effects induced by predator avoidance and stability of food

chains

OToshiyuki Namba (Osaka Pref Univ, Grad School Sci)

Akari Shikata, Tomoko Harada (Osaka Women'’s Univ, Dept Environ Sci)

SN RfEY & BB O EBRICIEREY 3 5. 2 5 MR

ORBEE - KRB RERPEREHEE & —)

FRT — & AWz > OBRBLEROHE

OLBEME (bK-BE- B). HEEME Lk FSC), #k— (LiEEmssmm

a7 Y LIMEREEE (¥ —~A bR—L) Bl EEEOH -2 8%

OfafEEZ (RILK - BT - BRER)

RS A Ly & RERZVERE O EIER

O GRKR-Bi- 2B - RhAR)

Abundance, body size, and morphology of bumble bees in an area where an exotic

species, Bombus terrestris, has been colonized in Japan

OTeruyoshi Nagamitsul, Tanaka Kenta2, Naoki Inari3, Etsushi Kato3, Tsutomu

Hiura3 (1: Forestry and Forest Products Research Institute, 2: Sheffield University, :

3: Hokkaido University)

Poor oviposition preference for long, vigorous shoots resulted from low resource

heterogeneity during oviposition in a gall-inducing sawfly, Phyllocolpa sp.
OKohei Iseki, Yamiko Takeuchi and Michihiro Ishihara
Department of Biological Science, Graduate School of Science, Osaka Prefecture

University, Daisen-cho 2-1, Sakai, Osaka 590-0035, Japan

TRAXSTLAVICBTHHMBAEEMERLAAXT 0O MPERTEHE & BEoEE
(Cytoplasmic incompatibility and high prevalence of Wolbachia endosymbiont in

the adzuki bean beetle.)

CHBEE T (EMREMS) - BAER (KR - REXb) - TERE GERH)
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P13

P14

P15

P16

P17

P18

P19

P20

p21

P22

P23

P24

P25
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Does nitrogen limitation promote intraguild predation in an aphidophagous
ladybird ?
“H. KAGATA & N. KATAYAMA (Center for Ecological Research, Kyoto University)
N7 LY DEZENDHEE SR EOBAIERIN
OFHpliEk (RKBE - B - RiARR)
Spatial and temporal dynamics of introduced Bombus terrestris in Asahikawa area,
Hokkaido
CERBT - SHBET - BEA— (MSEATBGENE SRR - @ALWHIEF— 1)
BEBESORZERBIRIZBNT, 27—V U 3 RB 7 — OB e L= bTh?
OAbRIA - fhEFER (FRERFERER H AR LR
BRI LR EDIERM R 7 —/URTENE | BEEITHI 2 BV - Bhe i
ORI - fERER (TERE - BRARE) - BEES kb - BERSE) - LAETF

(K - KE) - WIEFn (BAPE - BEEMBE)
BEFIER B SR FHH ALY DEBRIZH LN LBEBNER
CEHET - R ES (KR - & - BRHARR)
BERRBOHEEANSEOTERRICRITTEE
OFA BB - HH PEE (IKEE - & - Rhggs)
Estimating the nest number of introduced bumblebee, Bombus terrestris, in
Hokkaido with DNA markers.
©Nozomu Kokuvo, Yukihiko Toquenaga (University of Tsukuba), Koichi Goka
(National Institute for Environmental Studies)
REDOFEFEHET S
CHIRE— (LK - - 4£9) - REART PER)
Effects of Detritus Feeding on Dominance and Coexistence of Zooplankton
©Norio Yamamura (Kyoto University), Jotaro Urabe (Tohoku University)
RS TICH DHRE 2ER~OFH L OEREAOBEIC T 5 HRAFsE
A Mathematical Study for The Effect of Secondary Resource
Introduced into Two Consumer System under Exploitative Competition
ORE—F (BEEK -t - BEERER - EMEFRE (EBX - B - B2IER)
BT 7 20 HEERR & NESH S
Adaptive management for sika deer in Hokkaido Island, Japan since 1998
CREWE BREEX) - FHRZ - Bt—  EERE - EEflR LEERamt) - 5
FEFECILTO « FIEST (FRAemr) - BRI (bigE )
A DERBOFEL DA aT 4977 b
ORMEFE—ER L, I 2, @ATHLT 2, BAVSH 1 (1HK - B, 2 BB
Species occurrences of fungivorous insect on nested patchy fungal resources
“Kohmei KADOWAKI and Takayoshi NISHIDA
HWEEOFBLROBRME . v A VAV 2B —F4E% 1 BOERRA
ORHFHET GABE - [ - WEER KR - AK)
R EEMRICRIT 2 27—k
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P30

P31

P32

P33

P34

P35

P36

OEE—& BRMRXFEIER - v 27 2 TEHR)

Effects of Satoyama Restoration on Pollination System in Terraced Paddies in
Kanazawa
OPUTRA, R.E.1, NAKAMURA, KOJI 21
1: Graduate School of Natural Science and Technology, Kanazawa University
2: Institute of Nature and Environmental Techonology, Kanazawa University
MZEEE - GIS IC & 2 7 7 BRI ER AR RO MY
O/PBRRER (BINTIEBSEEMER) - SIHEA (ERKFEXRFERE) - Andrew M.
LIEBHOLD (USDA Forest Service)
Change in the diversity and structure of ground beetle assemblages (Coleoptera,
Carabidae) during the restoration of a satoyama in Kanazawa
“Linawati.l, Koji Nakamura 21
1: Graduate School of Natural Science and Technology, Kanazawa University,
Kanazawa 920-1192, Japan
2: Institute of Nature and Environmental Techonology, Kanazawa University,
Kanazawa 920-1192, Japan
EE~ A~ A HICBT 2BEFRENO I Ea—F— Il — g
Of-HEER - FTERA (URERREAMESE)
BLUSEOREERLRBAETT a7 S 0HikE
CEARTM(ERK - BIL) - TEEFAELK KBS - THREFGUEA- B - A
Z(FkEK-#EF (L)
Surveying the natural enemies in Japan to control the invasive weed, Polygonum
perfoliatum in North America
OMIURA Kazumi, IMAI Kensuke, IIDA Hiroyuki, FUJISAKI Kenji
Laboratory of Insect Ecology, Graduate School of Agriculture, Kyoto University
BEOBTIHERE LB 2B TRELEFRA
ORER (RKRE - B¥4EM) BFEH (ESIBRENEH)
PERCWMHAITIZB T 2~ YR EROSMIK : JERFHEL Y R TERAAL R
CHEEA (&RK - BHRBF) - IMFRKRR (B LEBSHEM)
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2nd Population Ecology Young Scientist Award

Population and evolutionary ecology of host-parasitoid
YSA interaction using laboratory host-parasitoid systems

Midori TUDA
Faculty of Agriculture, Kyushu University, Fukuoka 812-8581, Japan.
E-mail: tuda@grt.kyushu-u.ac.jp

Experimental laboratory systems of bruchid beetles and their parasitoids have been used as
models to study population dynamics of single species and host-parasitoid interactions since
the early 1940s. This talk firstly reviews recent advances in ecological studies on laboratory
systems of bruchid hosts and their parasitoids as represented by bottom-up and top-down
controls. Factors controlling persistence of simple host-parasitoid systems that can be
modified by evolutionary change in a host beetle are demonstrated with reference to local
carrying capacity, vulnerable time window of hosts to parasitism and functional response of
parasitoids. Secondly we present experimental results on persistence of larger species
assemblages, analyzed in the light of the simple two species host-parasitoid control factors.
The most persistent association of species showed that both host and parasitoid control
factors in the simple host-parasitoid system were consistently effective in the larger species
complexes. There was also a general loss of persistence of host-parasitoid associations as
species richness increased. Thirdly, at the interface between simple and complex assemblages,
we asked how addition of a third species to a simple host-parasitoid system affects resilience
and duration of transients, with the Callosobruchus beetles as the host and two parasitoids
(the pteromalid Anisopteromalus calandrae and braconid Heterospilus prosopidis).
Semi-mechanistic models parameterized by fitting to the population data were constructed to
help understand the driving forces that govern the behavior of interacting populations. The
population dynamics of the three-species system was ascribed to cyclic/chaotic transient
dynamics towards an attractor that has potential to be not orﬂy stable equilibrium but also
chaotic. By comparing the three-species dynamics to the stable two-species (one host-one
parasitoid) dynamics, before H. prosopidis was introduced, the instability that leads to chaos
was revealed to be induced by density-dependent host-feeding by A. calandrae. Although the
destabilizing host-feeding was under control of stabilizing effect of mutual interference, the
effect was estimated to be weakened by the introduction of the second parasitoid, H.
prosopidis. Finally, I will present potential future themes of ecological and evolutionary

laboratory studies, beyond host and parasitoid interactions.
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Session I: Invasive Species and Population Ecology

Throughout the world, biological invasions have become one of the most important factors
threatening biodiversity. Many species are introduced into “a new world” accidentally or
intentionally. Most of them fail to establish, but some of these establish, colonize, and start to
increase and to expand their ranges. Some invasive pathogens damage and kill host species.
Some invasive herbivores destroy vegetation by feeding and killing host plants. Some invasive
carnivores extinguish their prey by depressing their density below minimum viable
population. Some domestic species are replaced by or hybridized with invasive species in
similar niche. Influences of invasive species are more than these direct ones. They cause
cascading changes in the ecology, function, and value of diverse ecosystems.

The Convention on Biological Diversity (CDB) was adopted under the auspices of the
United Nations Environment Programme (UNEP) at UN Conference on Environment and
Development (UNCED) held in Rio de Janeiro, Brazil June 1992. The Government of J apan
developed National Biodiversity Strategy of Japan 1995 and revised it in 2002 based on a
recognition of this pivotal change in economic situation in Japan and of the importance of
biological diversity as one of the significant elements for prosperity. The goals of this New
Biodiversity Strategy are to prevent species extinction, to promote conservation and
restoration of nature throughout the country. In the “New Biodiversity Strategy”, different
strategies of quarantine and eradication were required against invasive species at three
different stages: arrival, establishment, and range expansion. The Invasive Alien Species Act
was promulgated as of June 2, 2004 to prevent adverse effects on ecosystems caused by
invasive alien species, with the aim to help stabilize and improve national life through
contributions to conservation of biodiversity as well as human safety and sound development
of agriculture, forestry and fisheries. The Invasive Alien Species Act went into effect in June
2005. This law regulates raising, planting, storing, carrying, importing, or other handling of
invasive alien species and takes measures such as the mitigation of invasive alien species by
the national government and other entities. In this session, five speakers will introduce
excellent researches in invasive species.

HFESE Glossary
invasive species: R ALY  (syn.) introduced species, exotic species (ant.) domestic species,
native species
The Convention on Biological Diversity (CDB): A& H
The National Biodiversity Strategy: £ &ikMEEFRIE

AARDEMSHEEDRE L FeFI RICBET 2 AT, 1995 EHIFE, 2002 FikET,
The Invasive Alien Species Act: #f 34 WiE
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Ecological risks caused by introduced insects —The case
S1-1 of European bumblebee and exotic stag beetles-

Koichi Goka
National Institute for Environmental Studies, 16-2 Onogawa, Tsukuba, Ibaraki 305-0053,
Japan

E-mail: goka@nies.go.jp

We have introduced a lot of exotic species for biological materials and pet, and some of them
have come to be invasive species. Invasive species would cause many ecological impacts on the
native species. Don’t you think “Increase of the exotic species in Japan will produce rather
good results because biodiversity will increase™ The answer should be NO. The concept of
biodiversity does not means only the number of species but the variation in each level of
ecosystem; gene, species, population, community and landscape. The locality of genetic
constitution and fauna created through long time evolutionary process support the global
biodiversity. However, the artificial transportation of many species between incredible far
places for an incredible short time will cause homogeneity of gene and fauna everywhere,
which will result in breakdown of global biodiversity.

We here report the case of introduction of the European bumblebee Bombus
terrestris which is used as pollinator of agricultural crops, and the case of exotic stag beetles
sold as pet in Japan. The market size of these introduced insects has came up to be over 1
billion dollar now in Japan. Many ecologists have feared that these species are escaping and
naturalized in Japanese field and will cause ecological damage on the Japanese native species.
Here we will show our data of the study for ecological risks of these alien species through
competition, genetic introgression and bringing alien parasites. And also, we would like to
discuss about economic and social aspects driving the invasive alien species problem.

F7Ef# 3 Glossary
European bumblebee Bombus terrestris: A 3 v~ LonF 35

I—a yNFEDNNTNF, IBRE b~ NOBKRICHAT 57290, 1992 € X VB ALEE -
oo WEMLT, FERELEZR LFAEY OB TFAEENTET AER., 1EXE L OMBORE,
ERfEfEsh T3,

stag beetles: 7 UH & L

1999 £ 11 A, #@YEEO—ERSKIEIN, H 7 FAVBI ORI UH ¥ AT OBAIIRE X
Nic, ZThoDBIIBAEDBHIEDICHEEEZEZ D Z LIV LI SN2 ch D, HEIZ
ERERETONEERRO T — 20835 o7, TOHLBMAFTRILEMNEY RSN, I 7
LT 55FE (200349 3 HBFE), 7 UHZ AL 516F (2005 4E 1 ABTE) OBANED S TY
5, RERHBNRE L Ao D/ EEEOBRETDENABE L0 ., SERE L OZHEREE
BEATEEINTY, AEERICL > THELAENETREDEWE =DF4EIC L A1ERED
LA HRESNDRE, MEEEOL LA L > TEESERBERVEB SN TS,
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Hybridisation and biological invasions: genetic
S1-2 consequences of rare hybridisation between red deer and
sika deer in Scotland

Simon J. Goodman
Institute of Integrative and Comparative Biology, University of Leeds, Leeds, LS2 9JT, UK.

E-mail: s.j.goodman@leeds.ac.uk

Invasive species pose one of the most significant threats to the conservation of global
biodiversity and may also have implications for commercially important species. However,
invasions can also provide opportunities to gain insights into the fundamental evolutionary
and ecological processes underlying the spread of species and genotypes into new
environments or genetic backgrounds. Threats from invasive species can arise through
several different mechanisms but in this case we will focus on interactions between ecological
competition and hybridisation between an invasive species and closely related native taxa.
We use the example of hybridisation between red deer (Cervus elaphus) and introduced
Japanese sika deer (Cervus nippon) in Scotland to demonstrate that even very small rates of
hybridisation can lead to extensive introgression when selection against alleles in the foreign
genetic background is weak. Large numbers of genetic markers are required to detect low
rates of hybridisation, since most hybrid individuals will tend to be highly backcrossed. Such
rare hybridisation is potentially more common than currently appreciated in both natural
contact zones between related species, and those arising from introductions, and may be an
important mechanism facilitating the spread of adaptations at species margins.

In the contact zone between red deer and sika deer in Argyll, Scotland, based on 25
‘species diagnostic’ microsatellite loci surveyed in 247 sika-like deer and 416 red-like deer,
overall 63% of sika like individuals and 33% of red deer like individuals carry introgressed
alleles. In both taxa about 30% loci exhibited significantly less introgression than expected,
while 12% and 4% of loci showed significantly greater introgression in sika-like and red-like
deer respectively. This variation in introgression was primarily seen in backcrossed ‘ancient’
hybrids, rather than animals of recent hybrid origin with multiple introgressed alleles.
However, simulations suggest the observed variation cannot be distinguished from the
pattern expected from drift under the conditions of rare hybridisation and backcrossing, and
the genotypic composition of recent hybrids suggest few F1s contributed to the current pool of
introgressed in the populations. Spatial distribution of genotypes in the hybrid zone may be
able to resolve if selection is driving the observed variation introgression.

HFEfEH Glossary
introgressive hybridization: &% MEA34E

EYFRRETAEENREC L > TERINTWA OO0, BFFMICHTT 2 EORICITEK
RRBEEEESFEEL TRV I EHZVOT, BARLICL Y Zh S ARAFMICSHETI L5
BB, HEEPERINDIZ LR HD, TOMBENRBELRELREZ VIRT L, BROERR
775,
Japanese sika deer in UK: =R D13 19 gk 0 IZA XY RITEA S v, 20 s
b, TEREOT HTH (red deer) L DT, HATORMENHER SN TV,
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Spatial dynamics of invasion in fragmented
S1-3 environments

Nanako Shigesada
Faculty of Culture and Information Science, Doshisha University, Kyo-Tanabe 610-0321,
Japan

E-mail: nshigesa@mail.doshisha.ac.jp

Range expansions of invading species in homogeneous environments have been extensively
studied since the pioneer works by Fisher (1937) and Skellam (1951). However, environments
for living organisms are often fragmented by natural or artificial habitat destruction.

Here we focus on how such environmental fragmentation affects the range expansion
of invading species. We consider a single-species invasion in heterogeneous environments that
are generated by segmenting an original favorable habitat into regularly striped, island-like,
corridor-like, or randomly patched pattern. To deal with range expansion in such fragmented
environments, we modify Fisher’s equation by assuming that the intrinsic growth rate and
diffusion coefficient vary depending on habitat properties.

By examining the traveling periodic wave (TPW) speed in the striped environment,
we first derive the ray speed in a parametric form, from which the envelope of the expanding
range can be predicted. The envelopes show varieties of patterns, nearly circular, oval-like,
spindle-like or vanishing in the extreme case, depending on parameter values. By deriving
the formula for the ray speed, we discuss how the pattern and speed of the range expansion
are affected by the size of fragmentation, and the qualities of favorable and unfavorable
habitats. :
Secondly, we numerically solve extended Fisher’s equation for island-like,
corridor-like, and randomly patched environments with an initial distribution localized at the
origin. The model is analyzed to examine how the spread of organisms is influenced by the
patterns of habitat fragmentation, and which type of fragmentation is more favorable for
species survival.

Fisher’s equation: RAEMDOEMEEIRIZ. EEISEBE LN LBETI@RBELTEHLD
nd, LIIBEE T U F LRYLEGER L L TERIL LI BT IZ Fisher D FBAMNH 5, 21K
JC L TEABEIEME L SBEREV IR LD OO E T 2 R00E, B4l £ 85T =G, PIcB
FAEEEEE n(x, 0L T5 L, KAD Fisher DFRATEHT LN TES,

on ’n 8'n
§=D{gx?+—ayj—J+(€—ﬂn)n (1R)

Z T, DISHEBRE, clXRREREME, g IENBRRE, A0 1HEILT VX L8, 8
SHEHIIEHEIC KL > THIZBEBZSND b DETRT,
Diffusion model: Fisher FRRX D 1 HITILE AR L IRITh, 707 LEHTHHL TV B
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Rl TORGRE y DEIZHLTHND L, v=46 LTI 3 L EEMRENS (M 3.4), T,
EEHOH L OEEHTIE, BTy ICEERICITIZAR 2 OEFICEMNT3 L5/ 5,
FZTC=RYITE LT,
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Zhas, Skellam BR O FABOCHIGEE, TIHEEEICIIEBEGE THLZ LICEEH,
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ATBE,
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Lo T, BRIICEBALCEEEENDRVIEY, BEEONERBMER/ NI WNE L,
7. PEEURE DOBMIRSEE r kS VI Y, EEHOE SR 25,
Traveling Frontal Wave: 1T

Skellam EF /L%, BESERICHATS LV IMESRHE70, BIRT 1 v/ BHES
Zp Fisher F=R (1) IZR %, Fisher F2X (1 RX) oML HEEE R (X 3.6). Skellam
EF VO (K 3.3) & BT 5, BHOBANDS LIES < O, WL 28474, it
BNIBENMELS, v P AT 4 v 7 ET NV EET Fisher EF AV THEHFOMENENRARNEHT
b5, & AREEIEEL TN &, BASDIEEN DB ENEIT b /2 BB A E o T
<o THUE, BEOHRICESLOTHS, LinL, BESEKELTH., HHOEREIL 7 e
A FROAZ =R LN, —ERE TR > TS, 20X 5 CHHROBH R
—EWRE TRATET SARIT [T & X5, Fisher EFMCHIT AT ORIEEE L, <~
WY REIOEFE% T 5 Skellam DEF AV ER U c=2/eD L n, Ziud. BEERSEEE L
B TIE, BEDENII LRV EDTH S, '

[©3.6 Fisher ©71 (3. 1) DfE
€=1,p=0.25D=1. (a) t=0-
20 0B OMONTOLEL, KR
ROBTH3H3.18 & U Skel-
lam E FNVDETH 3E3.3(a) &
BLALRICELRERT, (b t=
0-20, HARONROBTEIXRT
RENEEE o/p GET 0T,
CLoIR3, SFOEFE—FED S
= IRB NS —EEE CHIE
- T AETHICIEL T, 40
40 eIz 3.3 @ Skellam & F 1 &
BICEETELEMN > T3,

3.3 Skellam & 71 (3. 10) DR
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Pine wilt disease caused by pinewood nematode:
S1-4 Modeling and analytical approaches to PWD spreads

Katsumi Togashil, Nanako Shigesada?
1: Graduate School of Agricultural and Life Sciences, The University of Tokyo, 1-1-1 Yaydi,
Bunkyo, Tokyo 113-8657, Japan
2: Faculty of Culture and Information Science, Doshisha University, Kyo-Tanabe 610-0321,
Japan

E-mail: togashi@fr.a.u-tokyo.ac.jp , nshigesa@mail.doshisha.ac.jp

The pinewood nematode, Bursaphelenchus xylophilus, is the causative agent of pine wilt
disease of Pinus thunbergii and P. densiflora in Japan. Cerambycid beetles of the genus
Monochamus vector the nematode and oviposit on the diseased trees.

After the invasion of a pine stand by the nematode, the number of diseased trees
increases in an accelerated manner, reaches a peak, and then decreases without applying any
control measures. Field work indicates that single, sexually immature beetles with a great
nematode load causes the early occurrence of diseased trees and that the concentration on
early diseased trees by mature beetles with moderate nematode load causes the neighboring
trees to be diseased. This process produces a clumped distribution of diseased trees. A
simulation model involving the process described the spread pattern of the disease in a pine
stand successfully.

Long-distance dispersal of the pinewood nematode by beetle flight and the
transportation of pine logs infested with the nematodes and the insect vectors both accelerate
the spread of pine wilt disease. Local spread of the disease from infested pine stands to the
surrounding un-infested pine stands is likely caused by the long-distance dispersal by beetles.
By mapping the front of disease expansion over 1 to 9 years in 5 prefectures of Japan, some
researchers found the spread rate of the nematode range over pine stands to be between 2 to
15 km/year (a mean of 6 km/year). A mathematical model incorporating the reproduction of
insect vectors within pine stands and long-distance dispersal of adult vectors estimated that
mean spread rate of the front of the disease is several km/year.

Long-distance transportation of infested pine logs by man is considered to be the
primary cause for the regional spread of the pinewood nematode. In Japan, pine wiit disease
occurred first in Nagasaki Prefecture in 1905 but was eradicated later. It reoccurred in
Hyogo Prefecture in 1921 and then spread all over Japan except two northernmost
prefectures. A simple model indicated that an already- occupied prefecture distributed the
disease to un-infested prefectures from 2 years post the invasion. The rate of invasion of
un-invaded prefecture by the nematode per year per already-occupied prefecture was
estimated to be 0.0035. Analysis of distance between newly-invaded prefecture and the
nearest already-occupied prefecture indicated that the nematode invasion occurred between
neighboring prefectures in most cases and that the long-distance dispersal over 159 km was
observed 5 occasions during 61 years.
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Stealth Invasion: Theoretical and empirical
S1-5 investigation of lags during the establishment phase of
invasions

Andrew M. Liebhold, Patrick C. Tobin
USDA Forest Service, Northern Research Station, 180 Canfield St., Morgantown, WV 26505
USA
E-mail: aliebhold@fs.fed.us , ptobin@fs.fed.us

A common characteristic observed in many biological invasions is the existence of a lag
between the time of arrival by the alien population and the time when established
populations are noticed. Recently there have been some important advances in theoretical
studies of the population ecology of invasions and these studies shed light on the causes for
these lags. In general, these delays are the result of time needed for population growth of
populations from founding levels to densities sufficient such that they might be detected.
Models indicate that these time lags can be predicted based upon population parameters such
as the intrinsic rate of population growth and the diffusion coefficient.

In this paper, we review existing models of the establishment phase of biological
invasions and use these models to explore how various life history characteristics influence
time lags in population growth during invasions. We further explore these models by
applying them to the gypsy moth, Lymaniria dispar, populations invading N. America. This
species has been widely studied and information is therefore available for estimating realistic
parameter values. These values are applied to establishment models to predict invasion lags.
Results from these models are compared to historical data on gypsy moth establishment and
spread. Model predictions are also compared with data describing temporal and spatial lags
in wave fronts corresponding to different population levels. Results indicate that, with a few
exceptions, models accurately predict lags observed in population growth during the
establishment phase.

Finally, we make suggestions on how this information might be used in programs to
manage invasions via detection, eradication and containment. Time lags in population
growth present problems for management because they allow time for expansion of

nrmnlnhrme bhefore thev are detected and can be eradicated. On the other hand, delavs in

MRAqLaLls DTILIT VAARY 4T LCLOULTL K28 LRl T TIRALANCA. SEx vrAl UenaUa fakii, wliky o

population growth provide time for planning and delimitation of populations prior to
eradication.

FEfRJ Glossary

Gypsy moth (Zymantria disparL.): i~ A~A 4, 88 K7 TRHCBT 3, 1E1{LT, 5
BA%T5,2—F 7T REEEZORBOBMENIZ S, LT A U H12i% 1868 ££721 L 69 LRI,

T7IGUANLRLAEFNTATENTWI@EENR, RRA MBI TRTFHLUTER -, I—n
o RENIERR BATRFATE R, LR o T, ERSBAT—IIX 1R T, RICTE- THE
T5, BEESI VT FRECERTITONIING, AMOBEIZE Lo TGEXNL T, HL
B~ BE - EETL22LbHD5, TOAMBLELTBEN, v~ HOSHILRICESZL
TREIPRENZ EREHINTND, 7 A Y IERETI, Slow the spread of the gypsy moth
project 73 USDA IZ L > TH#ED LI, HADERLREME TORIDORSFHIC 7Tz aE Ty
TERBL, SMOFEEZFRDL L LHIT, FlllomnER SN BRT IR E2ITO 2 &I
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XY, GHOIEREFEBLTHHFENELNLTVWD, SEIOHEEDL, Z07zn®r b7 vk
STELONT—ENRGL LITRoTWND, £, BEREZEDET VTHO~ A <A HiX, HEHIR
T2, AT AY DIBATE LWEOIIGREN I —o v BUIL_EWZ EATHEEIR
TWb, TDeh, TAVARLHTH TR, VRYTEEDEET VTSNS DOE SIS R
AIZHL, ZzmE b TEREBTHRE, WRIZHUETHD

Gypsy Moth Counts in

Pheromone Traps in 1995
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Session II: Effects of habitat changes caused by human
activities on species populations and its management

As mentioned in "the National Biodiversity Strategy of Japan" (2002), there are three types of
biodiversity crises: Crisis 1 is development and other human activities causing species loss
and extinction, as well as the destruction and fragmentation of ecosystems. Crisis 2 is that, in
some places nature has changed, unlike Crisis 1, because necessary human activities have
been neglected. Satoyama have provided many services, as places to gather fuel wood, leaf
litter for fertilizer and so on. Needs have drastically changed as oil and chemical fertilizer
have appeared. These new materials have replaced traditional natural products, leaving
Satoyama poorly managed. Human activities have kept the biodiversity of Satoyama in
balance for centuries, but now free from human interference, these are undergoing change. In
fact, about half of the sites where many endangered species are found in Satoyama. Crisis 3 is
alien species (topic dealt with in Session 1) and chemical materials.

In this session, six speakers will present the results of the studies on the Crises 1 and
2 in an isolated urban forest, old growth forests and Satoyama areas. These studies have been
carried out by using quantitative methods of population ecology such as mark-recapture of
individuals, life tables. and meta-population models. We also will discuss the measures of
biodiversity management on the basis of the studies.

HFEfEDL Glossary
Satoyama : H[l

BREA T TEME L) & XU Ml EFEANBAR L OBRICIB L, Hei AR
NTZB U TEREPHRSNTEEHIETHY, £EE2 LV E ZRMKE, FhbLBETS
e, oo, BRETHERINDMEMES) LEE L. BB L, TR 800 7 ha,
BHERN 700 T ha # bbb TAROELD4EBREL LD S.
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Does forest fragmentation affect the long-term
S2-1 population persistence of forest herbs?

Hiroshi Tomimatsu
Tokyo Metropolitan University, 1-1 Minami-Osawa, Hachioji, Tokyo 192-0397, Japan

E-mail: tomimatsu-hiroshi@c.metro-u.ac.jp

Habitat fragmentation often reduces plant reproduction and recruitment, and is hypothesized
to be a deterministic cause of population decline. However, the demographic consequences of
fragmentation can be controversial in long-lived plants like forest herbs, because the effect on
fecundity may vary across years and population growth rate may not be sensitive to fecundity.
To date, only few studies have quantified temporal variability of fragmentation effects and
very few have conducted demographic analysis of fragmented populations. In this talk, T will
outline the results of our studies investigating the effects of habitat fragmentation on 7rillium
camschatcense, a representative species of forest herbs in northern Japan. Comparative
studies of 14 populations with different sizes found evidence that seedling recruitment was
reduced with fragmentation because of pollen limitation and microclimatic edge effects. Six
years of census data from four populations suggest, however, that the effect on fecundity
varied widely across years, whereas variation in fecundity accounted half the variance in
population growth rate (). Consequently, the demography of these populations exhibited
stochastic variations with no clear effect of population size on A. I will discuss these results
and their implications for conservation and future research.

FAREFEDL Glossary
forest fragmentation: ZRHD 5 Wik

BHRO—EHRRDNT, INERFFOEE Y LRBZ L, HWEROBERITINS LY, Mo
EERELSINLT D720, HSUHEAMKERBEERBICE 2 2FENBREINTNS, £< DMK
BEARIIFEMNRLS, BEOPEIICOE o THERTE 5120, BEEYFRSE L RERGLIT
N2 T THTH, ThARERKE~EMREND E TIZIZEVER 4334372 5, David Tilman
b, SFERICEWVRBEZETHRENPAE TS Z L % ‘extinction debt’ & FEA 7 (Tilman et al.
1994; Nature 371:65-66),

Triiflium camschatcense: A7/ G /= A V7

EHEREDWEERMKIIES ROND AT F U LAROLEAER, +HBEH CIIERRBESTE
R 573, 1880 06 ORE R BEMBARIC X > TEH < D AEMMR b, BEELIX, 4
NF )2 yEdie LIzaWibOBERMICR Y A TXx 7,

matrix population model: ##1T5(€5 /1
M OBEEHBERELETT 28I, RUESAVWORTWAFE, £TEE (R ZAVWT
EEREZETNMEL, BERBOEGFERCEMEELEREL TS BT »D, BEEEERES
(population growth rate, A) 72 U {EEHERELZ MO 5BE KD B, EGBERIGOH (ife
table response experiment [LTRE] analysis) Ti¥, &% &F L&l T CHESL-BEREE
ROGEE, WHBITHIORBEROEHN G 5T HE~LIFLMICHET S,
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Effects of anthropogenic disturbances on the biodiversity
S2-2 and pollination system in Kanazawa Castle Park

Daisuke Utsunomiya, Koji Nakamura

1: Graduate School of Natural Science and Technology, Kanazawa University, Kakuma,
Kanazawa. Ishikawa 920-1192, Japan

2: Institute of Nature and Environmental Technology, Kanazawa University, Kakuma,
Kanazawa. Ishikawa 920-1192, Japan

E-mail* utsudai@stu.kanazawa-u.ac.jp, koji@kenroku.kanazawa-u.ac.jp

Recently, much attention has been paid to diversity and stability of links between plants and
flower visitors in pollination systems at particular sites. In fact, flower visitors to the same
plants were different year by year even at a particular site. Effects of anthropogenic
disturbances and invading species on pollination systems are also considerable. We studied
pollination systems using same methods: a satoyama area in Kakuma, campus of Kanazawa
University and Kanazawa Castle Park (KCP), 6Km apart each other. We kept records the
species name and flower abundance of all flowering plants along the study routes and
collected all insects that were found visiting flowers weekly or every ten days from April to
November from 2000 to 2002.

Interactions of resident flora and flower visiting insects: During the 3 year study, we
recorded a total of 128 plant species in Kakuma and 101 in KCP. The number of woody plant
species in Kakuma (36 species) is much larger than in KCP (12 species). A total of 83 and 49
plant species were recorded to be visited by insects in Kakuma and KCP, respectively. We
collected 161 insect species with 1595 individuals in Kakuma, whereas 58 with 871 on
resident plant species in KCP. The number of coleopteran, species in Kakuma (76 species) was
much larger than that in KCP (7 species), resulted from the difference in the number of
flowering woody plant species between the sites. The number of plant-insect links in Kakuma
(131 ~ 233) was larger than in KCP (58 ~ 73), resulted from the difference in the number of
plant and insect species between the sites.

The impact of introduced garden plants in KCP: 76 garden plant races were
introduced in 2001 and 55 in 2002. Of them, 3 races in 2001 and 26 races in 2002 were visited

by ingects We collected 35 ingect snecies (!—'\10 individuale) Fram tha intradnead oardan nlenta

A0l T LLNCLLTN o0 280 S 2o MLRUGIVIGUALS) YL vl INnUroGuled HALUTIL pJrailvd.

Hymenoptera were most abundant, represented by 17 species with 375 individuals. Of them,
327 individuals in 8 species were more than lem in body length, indicating that residents
plants which had been dependent on the large sized pollinators, were most seriously damaged
by introduction of garden plants.

FEfEH Glossary
Satoyama area in Kakuma campus of Kanazawa University : @R KZEABF ¥ 732 ND
Bl —

SRRKEVDREBE LIZAMS v 23R (200ha) 1%, €RTTONEHICEE CREL-E
BEHlCHY, TDIH Tdha & TRV —2 ) ELTREL, EFHOHEE - HE7 1 —1 K,
BLUOHSEROFEES, FOFOABREROFLE LTHKL WS, i 7<F,
aF Fip EOBEWIRERN, AXK, £TO Y TF 7K, BEIOAL 2 IH2ER1H0, Y

(al, V&) 96008, WHAE 218 (VX /U<, BEIH, VXK, ¥X*,
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T, AYRAIE), BET2HE, 1000 U EORBERGEINTEY, bd TEMEE
MERE LS BRBENTHSD. N7 0T 4 TIZ L ATHELHE, MEETR EDRILRETEE bR
ATHY, FRIZE bR EMEREDE=F2 Y 7P ThbhT\a.

Kanazawa Castle Park : &RIEAE

[B&REHE. SR OLEMOIMILFHTHY (28.5ha), BT > LEBRKEXFY LR THo
TEDTAFERIINDT, VA -FTEBELTHIHEMN IS REEL, FITAIBF (4ha) IZERE
BEWVWEERARBRTHS. LivL, 1995 FOREBERRE, ABRBEOIZOICEANKEFRES
n, EEHHTHRIEVLrb 7 =7 (20002001 ), NWEEHAEESORE (2002 4€), BEH
HO R TP UL BT O B IBFAE (2002 ) iIc L W 2GR ARBENSEN L-ob 5. EEHI1T
1999 FEE X V4 REMEYH DT =F V L TFEEZ L TEX 7205, R I EESaF v 754 (B
RERGEERS) ICLPFELER L. T TICHREBBLUAT (1995 &) [CHEERsh-Baon
6O% N HE L (E@fETH 25%), —7F, #HHuE, ERMEOEOKIEEM (FBREHED 30%) 234
. KETEEA~Z OFEERDPFE SNIXE, BEEYREIIGERERRRICRTHS., K
BRI L2 2ABEEROEBEAET L2205, HETHWIZEERATRER S A — U % gk A v
HEREV. BTELAENIABEO L & TREOEIER) ToORRB o T, WEIZISI LA EL,
Wolz AT 5 EARAICEE LZNWEBENRHH.
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Population dynamics and conservation of aquatic insects
S2-3 under deteriorating rural water environment

Shougo Nishihara
Laboratory of Conservation Ecology, Institute of Agricultural and Life Sciences, The
University of Tokyo, 1-1-1 Yayoi, Bunkyo, Tokyo 113-8657, Japan
E-mail: shogo@kaZ2.so-net.ne.jp

In the Japanese agricultural landscapes, relatively high biodiversity has been maintained by
traditional agricultural practices. In Noto district of Ishikawa prefecture, currently many
threatened aquatic insects of Japan are remaining, however, the biodiversity of the region is
critically threatened due to the increased abandonment of rice paddies, lost of traditional
pond management and/or invasion of alien predators. We have started an attempt of
conservation practice based on the study on the population dynamics of several large
endangered diving beetles as indicator species for integrity of fresh aquatic ecosystems in the
rural landscape.

Through surveys of aquatic insects and plants in more than 200 ponds in the area
performed from 2001 to 2005, a core area (approximately 1km?) with five ponds that had the
highest biodiversity was found. I studied the population dynamics of five endangered diving
beetles, Dytiscus sharpi, Cybister lewisianus, C. japonicus, C. brevis, Graphoderus adamsii
(Coleoptera: Ditiscidae) in the core area. Mark and recapture study showed C. brevis was the
most abundant, followed by C. japonicus, D. sharpi, G. adamsii, and C. lewisianus in the
decreasing order. The proportion of moving beetles among the marked was quite low and 0.6%,
and the mean moving distance was estimated in the range of approximately 100-600m. The
fact that the recapture rate was 23.3-33.8% at the same place showed that a considerable
proportions of the beetles remained in the same pond. The threatened beetles were found only
in the five high biodiversity ponds where pond management had been continued. They used
these habitats for reproduction and overwintering, and also rice paddies between the ponds
for reproduction. The maximum longevity as long as 3 years was ascertained for C. japonicus
and G. adamsil.

From 2003 to 2005, certain changes in the beetle populations were appreciated. In
every pond the number of beetles declined markedly. Especially in 2005 the number of the
larvae and new adult beetles were negligible and C. lewisianus was not detected. . sharpi
could not be found at an abandoned and drying rice paddy where it was abundant in 2003 and
2004. It is uncertain whether these changes have been caused by environmental changes such
as the increase of abandoned rice paddies and ponds, by abnormally low water level due to the
severe drought in the early summer of the year, or whether it was mere yearly variation.

Based on these results, we have implemented the practical conservation programs.
We restored the pond management, filled the water in abandoned rice paddies, and created
some small-sized wetlands, through the collaboration of the regional government and local
people. Against the invasion. of the largemouth bass to the ponds, we attempted the
extermination by drying the ponds, where the number of the diving beetles recovered
gradually.
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FH3Efi## Glossary
endangered diving beetles : #EHOBEIDOH A5 T 7E

Vx—7 G In v R¥  Dytiscus sharpi Wehnke 1., {BHI-=C1@ H 72 ¥ O —BR04 1R Kiklc
WWAERT D, £ABHOBRE, BBEME. BEOFER, BEER I THE L, BE4 RDB
TIHHERER 1, A/IIRTHREERVHEATEDIIREIN TS, fch, wLabz s
Frdny  Cybister lewsianus, 7' 317 C japonicus, 73 &% < O IbKEDKAER AR
BROEHRIZ LV EROGBICHEL T\ 3,

ponds in Oku-Noto district : HREEBRD - HHhiE

AN BREB M T D FEERIZ IR T D KRk A4 22 7= DB, 7~ MO BRI TiX, = 100 £/
IEERE R EHFIADOERN 2L, KREEFLE T HEHALMES - FEIKBEBHEE L b
fToh T, TIIZREEL OFRVEEZEOEFELKEEDCKESTYNEE, £BT3, L
ML, EFED, BEOEMRKIZ L D72DMOFROE(, AHOKIHMLIZ X B 7= oMo HEE 4
MEHEECRELEZ T3,

largemouth bass : A7 F/3X

ERFEDT T v 7 N ADRE, TUCN ORBEHAEEY —2 b 100 IHEShTWS,
RERMEOTD, B, IoHi, FNREOARBRICKRERPEYSEZ D2 LRBBEL 2o T
Do HARTIL 1970 EMREL VY 7 — L L L HICEKTESH VRSN, 2EICHEEB L, 2005
£ 6 RICHREMEDORESISREDICIRESN., £2FH 6 » T CERBROEFNVEENEB I TV
Do
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Basic analysis of population dynamics of endangered
S2-4 aquatic insect species and its conservation management
in rice paddy ecosystem

Kazumasa Hidaka
Collage Research Farm, Ehime University, Matsuyama, 790-2424, Japan

E-mail’ sunhwkaz@agr.ehime-u.ac.jp

In population ecology, quantitative analysis is basic methodology to understand the
mechanism of population dynamics in space and time. To progress conservation of endangered
species associated with biodiversity issues, general methods in population ecology is supposed
to be useful in conservation biology (Akcakaya et al., 1999; Pullin, 2002). Actually, a
planning of management for their conservation and restoring must be successful, if we could
reliably grasp how endangered species populations change associated with numeral
parameters of their reproduction, survival or death, dispersal, density effect, habitat selection,
genetic performance and so on. We know a few cases of this trustworthy planning in reality.
although there is so many endangered species in the Satoyama. .

In this presentation, I would like to discuss how we can be contributed to practical
management of endangered species by some effective measure through the mark and
recapture method on endangered aquatic insects, the giant water bug, Lethocerus deyrollot
and the diving beetles, Cybister spp. in the rice paddy fields ecosystem. Several points of its
contributions of could be directed from results of our fields examinations and management
practices;

1. Estimation of population size of endangered species is important and not easy.

2. Habitat selection and agricultural dependency (Hidaka 2005)

3. Dispersal and meta-population

4. The assemblage of species tied together with an endangered species

5. Anthropological or natural factors of disturbance associated with size change of
endangered populations.

For progressing conserve or restore endangered populations in agroecosystem under
IBM proposed by Kiritani (2003), estimating both of MVP and healthy viable population
levels must be neccessary, that should be associated with agricultural practice and
environmental changes. It is difficult for us, however, to generally conduct these basic
examinations of endangered populations because of their habitat degradation of biodiversity
hotspot in rural agro-ecosystems (Nishihara, in the former presentation) and rareness of
fields workers for conservation based on population ecology in remote and isolated
agricultural area. In conclusions under the present, it might be urgent to carry out
conservation and basic researches of population ecology in precious habitats for endangered
populations regardless of hotspot or not hotspot of biodiversity, first of all.

FH B Glossary

the Giant water bug, Lethocerus deyrolloi: %7 # (B « 41 L8 BARKKOKA
BERECTERARSE, > THE OKEHIFEOLEE TH o725, 2D 3 0 ETHEERENTHEL,
REAOHBAEBRITEICEEI N TN S,
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the Diving beetles, Cybisterspp.: RED 7 IuyiH, Fodny (MEHEERE) - a b &2 25
Sry RERERAERIE - 7errday (WSO DBRDORDBHE)

IBM: Integrated Biodiversity Management (M8&HIEMBIFMEEE) BEXOEREL BIL04Y
SHEREORELE D STEHEDO D OMEiR

Hot spot: #EHAIEEZELE < OBARELEL L TV D EMSEMENTE S /-
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Metapopulation dynamics and conservation of a beetle,
S2-5 Osmoderma eremita, living in hollow trees in Europe

Thomas Ranius
Swedish University of Agricultural Sciences, Uppsala, Sweden

E-mail: Thomas.Ranius@entom.slu.se

In Europe, many organisms dependent on ancient trees are regarded as threatened.
Osmoderma eremita is a beetle species associated with hollow trees that has received much
attention among European conservationists. This is because the species has been given a high
priority according to the European Union’s Habitat Directive. It occurs in almost all European
countries, but has decreased everywhere due to commercial forestry and changes in
agriculture. In Sweden, the species occurs mainly in old oaks in pasture woodlands. Many
beetle species in these trees prefer sun-exposed trees and, therefore, they suffer from forest
regrowth caused by ceased management.

I have used Osmoderma eremita as a model species in metapopulation studies. The
proportion of adult beetles leaving their natal tree for another tree has been estimated to 15%,
based on field studies by capture-recapture and telemetry. The dispersal range may be
described by a negative exponential function. On average, about ten adult beetles emerged
per tree and year, however, there was a wide variability between trees. There was an
asynchrony in population fluctuations between trees. This suggests that the O. eremita
individuals in each tree may be described as a local population that is fairly independent from
the populations in neighbouring trees, and that the population in each tree is exposed for
some extinction risk. Individuals in a stand of trees together form a metapopulation,
connected by dispersal between trees.

Furthermore, I have surveyed the species in stands of different size, connectivity, and
physical characteristics in an area in southeastern Sweden. This study was conducted
because the observed occupancy patterns may reflect the effects of the colonisation —
extinction processes that have taken place over a long time. Occupancy / tree was higher in
larger stands than in smaller, but there was no correlation between occupancy / stand and
connectivity of stands. O. eremita was found in most of the larger stands (with more than
seven hollow oaks), and this probably mirrors the fact that the beetle colonised these sites
when the habitat density was much higher than today; historical documents reveal that there
was many more old oaks in Sweden 200 years ago. A simple population viability analysis
based on the present knowledge about the species’ population dynamics suggested that many
O. eremita populations in small stands will go extinct, even if assumed that the habitat
quality of these stands was assumed to remain constant. However, the extinctions may take
place in several decades or even a few centuries. Larger aggregations of suitable trees in
stands are necessary to provide long-term viability of O. eremita populations. Therefore,
priority should be given to maintaining the largest sites, or to increase size and connectivity
of smaller stands with hollow trees.

Ongoing research aims at modelling the extinction risk of O. eremita, as related with
changes of the density and spatial structure of the habitat. Such models should take into
consideration the population dynamics of the beetle, but also the formation and loss of
suitable hollow trees. The model will be used and validated in a retrospective study. It has
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been suggested that O. eremita only occurs on sites with a long history of unbroken presence
of its habitat. By using historical data in computer simulations that aim at predicting the
current occupancy pattern of 0. eremita, and compare the results with data from field studies,
it is possible to validate the model and explain the species’ current occurrence.

753 Glossary
Osmoderma eremita />~ 57U (BB, 2 VRLVE) O—F.
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Extinction and conservation of amphibia in the
S2-6 metapopulation level through landscape changes

Yosihiro Natuhara
Osaka Prefecture University, 1-1 Gakuen, Sakai,Osaka 599-8531, Japan

E-mail’ natuhara@envi.osakafu-u.ac.jp

The clouded salamander, Hynobius nebulosusis indigenous in western Japan and listed as an
endangered species. It is distributed from plane close to seashore to mountain but mainly in
hilly land. Oviposition sites are still or slow and shallow water. Larvae stay several months in
water and adults inhabit forest floor close to the water. Then H. nebulosus needs the site
where both of water and forest exist together. There are three threats for H. nebulosus;
urbanization, land reform of paddy fields and abandonment of paddy fields. In Japan, the rice
plants are cultivated from May to October and filled with water in April. Traditionally,
paddies in hill valley have been filled with water even before the beginning of planting,
February when H. nebulosus lay its eggs. But, recently paddies have been reformed to dry up
during non-cultivated season and some periods in cultivated season in summer, and irrigation
ditches are reformed to concrete. Our object are to build a habitat model in the regional scale
and a metapopulation model for the conservation of H. nebulosus. We also examine the
efficacy of metapopulation viability analysis for the procedure of evaluation of developmental
impact and its mitigation

The habitat model and field surveys show spatial density of the potential habitats or
“landscape cohesion” affects the incidence of the species in the regional scale. We used Baisian
approach to chose the best mode in which congruence between the probability of occupancy of
patches predicted by the metapopulation model and the actual occupancy observed in the field
was tested. We also simulated the effect of some mitigation plans. The results of computer
simulation suggested that a small reserve could not compensate land development of whole
area, the extinction risk increased even if the development was limited to one third of the
whole area, isolated habitat patches would not be recolonized even if the land was not
developed, and abandonment of cultivated paddy field raised the extinction risk more than
partial development was done. By the simulation, we reccomend connecting habitats by
digging small pools to decrease the extinction risk.

FEfRI Glossary
Hynobius nebulosus : #AI YV avvd, BAKIZOMTHIEKEDY o a v vd, KK
B X O O M (8 (R S IR AR & Sh 5,

habitat mode : Y OFED LR FIREME B AL S AMABRESC T OB 2SI L - T
Tl 5 HE, ARITERBZOERMZELEOOE S>TH o128, ERITEORELEET ¥ R
Ay b, HEBEHEOFEL LTERY EIFb 5 2 LR,

landscape cohesion : FEDDRANY | T 2 TOHOfEVIFiE habitat cohesion & KR L TV A0,

A S AN O RET A B OB A &@fﬁSﬁé@@fﬁ_fﬁn@&:%2%%&6711675\ BTERTIC A
FEAGHPESLTE D20 E ) e RBEROSMHNOFHMMLL Y T35 60,
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Baisian approach : Z Z TIXETF/VBROFEL LTORA AT Fu—F 2 Hni-, +4bb,
BEOETNVOENBRECHADEEINCXENRDE LW EARTILERTE, CANEET
HODOEREEIL, BoNET—FE2ZTOET VD TIDEEEOLEL TN TOEFLD
FEOMThoEL LTEHELND, LIEB-T, bEFGICBITAHEOLTIIETVOREY
HETE2HDOTHY, AICDLSIIRTA—FDEEBEL TRV L, FLTREFALEFDS
DD TRS] ZaH 425 b0 Tidav,
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Evolution of host range in herbivorous insects: a new

P01 model
FEHER (KB BRAER)., A — (RIS EE).

OFE=N BhiLZEpEK)

E-mail: iwao@andrew.ac.jp

TRRAEM OATE B EEAIATLZ L2 X0, HEERROSHAZ — OFE RO 25
AHICHATELETAERER Lz, 2RITOBTFEMZ2EBOETEMN T v & MHEEL.
MEELZHRT D 2EOMEEEBEEENLAICFETILEIANO Y I ab—va VAT A,
WREOMICERBS L EMTHNEE S L&, ABTHOBIIISCT ) A (FAEEL) 4
17, (2) FEFEL (FEICXD2ERDT). ) MFFSH LD 3 DD/ K — /@F%mébto
FEFRMIFELZKAIEERS T CRERBEEMIIEZ 0 IC VR, b PhREmTERmb
HZ LIk hiEEGEE EEEICEICAOMENSE L, MENTFERLWEE E~DBEM L E
WEWLEDT 4 — Ry I Rho THEEHEIEE S, Z0EE, #E%@%&m?é@@h
BELHEDOEENLR TR, EEELEOEETHE WS Z 22k b,

7¥. MORER (1,3) IKOWTHLHEIIHEZINIDH AL —0ThHY . BOSAER 58
Ke UTEBETHORE L T ARENRRKEWETREELZRE LT3,

Evolution of host range in herbivorous insects: Ecological

P02 implications
OTakayoshi Nishida 1, Takakura Kohich 2 & Keisuke Iwao 3
‘1: Lab. Insect Ecology, Kyoto University
2: Osaka City Institute of Public Health and Environmental Science
3: Momoyama Gakuin University
E-mail'nishida@kais.kyoto-u.ac.jp

Our theoretical model suggested that reproductive interference between two closely related
species synthetically accounts for host specialization, parapatry, coexistence, and competitive
exclusion, all phenomena of which have been studied and discussed separately in different
ecological and evolutionary contexts (see the presentation by co-authors). In this presentation
we examined the applicability of the theory by using data of host plants, time and place of
mating, geographic distribution, and abundance of butterflies occurring in Japanese
Archipelago.
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Trait-mediated indirect effects induced by predator

P05 avoidance and stability of food chains
OToshiyuki Namba* (Osaka Pref Univ, Grad School Sci)

Akari Shikata, Tomoko Harada (Osaka Women’s Univ, Dept Enviren Seci)

E-mail: *tnamba@b.s.osakafu-u.ac.jp

Predators affect prey not only by directly killing them but also by modifying the behavior
(trait) of prey individuals. Since the rate of encounters between predators and prey decreases
by the anti-predator behavior of the prey, the predator functional response is a decreasing
function of the predator density. Consumers (prey) that spend a lot of time for avoiding
predation risks have to lose opportunities to feed on their resources, and the consumer
functional response also becomes a decreasing function of the predator density.

We investigate how the stability of tritrophic chains is affected by such trait-mediated
indirect effects, by numerically integrating a mathematical model. We consider a model of
tritrophic chains with the Holling’s type II functional responses between the predator and
prey, and the prey and resource. We investigate two limiting cases in which one of the two
handling times is negligible. Although the predator density declines by the anti-predator
behavior, the tri-trophic chain tends to be stabilized by the trait-mediated indirect effects.

P06 Sk & B B O EBRICTERES IS 5 2 5 R 2
ORRERE - REBEY GREKREAERENEE L ¥ —)

E-mail: inuzuka@ecology.kyoto-u.ac.jp
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BEFREI AL ERERAZVWEREOHEAEER
P09 OLEN  GRK - B - - BEAER)
E-mail: kensuke@kais.kyoto-u.ac.jp

HEHBEFIIERSBZ N LT, EPOTE), BREPAEHEZHES LEZZ NS, L LIES
PERBRIZBW T, BRI LORIEES TV, 7% I 2 v o3RRI O
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BELGELTAXIOREZRAL, BREZ5IEEIT, LrL, BRI TAF I RzOE
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AL, 2= %28 LTV ARREEIC SOV T HRETT 5,

Abundance, body size, and morphology of bumble bees in
P10 an area where an exotic species, Bombus terrestris, has

been colonized in Japan

OTeruyoshi Nagamitsu!, Tanaka Kenta2, Naoki Inari3, Etsushi Katos,

Tsutomu Hiura3 (1: Forestry and Forest Products Research Institute, 2:

Sheffield University, : 3: Hokkaido University)

Email: nagamit@ffpri.affrc.go.jp

An exotic bumble bee species, Bombus terrestris, has colonized in Japan and dominated in
some local communities. Effects of land use and bumble bee abundance on the number and
body size of bumble bees collected by interception traps were examined in a lowland area (224
km?2) in the southern Ishikari, Hokkaido. In 2004, 922 bumble bees of six species were caught
by 70 traps in 17 sites. A diffusion equation was fit to dispersion of trapped B. terrestris bees
from commercial colonies annually used. Generalized linear models including the dispersion
effect showed that the areas of farms, urban areas, and woodlands negatively affected the
number of trapped B. terrestris bees. The number of trapped bees of three native species, B.
hypocrita, B. ardens, and B. diversus, was affected by the areas of different combinations of
land use and was not negatively affected by the number of trapped B. terrestris bees. The
number of trapped B. terrestris bees negatively affected the head width of trapped B. ardens
workers, which suggests that competition for foods reduces their body size. Morphological
analysis showed that B. ferrestris had the intermediate tongue length between B. hypocrita
and B. ardens, which suggests diet overlap between B. ferrestris and the two native species.
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Poor oviposition preference for long, vigorous shoots
P11 resulted from low resource heterogeneity during

oviposition in a gall-inducing sawfly, Phyllocolpa sp.

OKohei Iseki, Yumiko Takeuchi and Michihiro Ishihara

Department of Biological Science, Graduate School of Science, Osaka

Prefecture University, Daisen-cho 2-1, Sakai, Osaka 590-0035, Japan

E-mail: iseki05@b.s.osakafu-u.ac.jp

Many gall-inducing sawflies show oviposition preference for long, vigorous shoots. This is
because larval survival correlates positively with female preference for longer shoots and the
probability of shoot abscission is negatively correlated with shoot length. We tested the
validity of the general hypothesis in Phyllocolpa sp.

Phyllocolpa sp. showed no oviposition preference for long, vigorous shoots, and rather,
attacked the shorter shoot length classes more frequently. However, larval establishment in
galls was more successful in the longer shoot length classes. This poor correspondence
between oviposition preference and larval performance resulted from low apparent
heterogeneity of the resources exploited by Phyllocolpa sp. At the time of female oviposition,
shoots and leaves were too uniform to allow discrimination by females among shoot length
classes, resulting in random, or near random attack of shoots. This is the same case as Price
et al. (2004) illustrated in 6 species of Pontania.

TXEYLVIZBITHMBEBNILEMBERLNNET O
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Does nitrogen limitation promote intraguild predation in
P13 an aphidophagous ladybird ? :

OH. KAGATA & N. KATAYAMA (Center for Ecological Research, Kyoto

University)

E-mail: kagata@ecology.kyoto-u.ac.jp

Reciprocal intraguild predation occurs between the two aphidophagous ladybirds Coccinella
septempunctata (CS) and Harmonia axyridis (HA). However, its direction is asymmetrical;
HA acts as an intraguild predator, and CS as an intraguild prey. According to Denno and
Fagan (2003), who predicted that nitrogen shortages in predators may promote intraguild
predation, it was hypothesized that growth of intraguild predator HA is more limited by
nitrogen than that of intraguild prey CS.

First, it was predicted that the nitrogen content of HA is higher than that of CS, when both
feed on aphids. However, nitrogen content did not differ between the two ladybirds. Second, it
was predicted that nitrogen use efficiency of HA is lower than that of CS. However, it was
rather high in HA for third instar larvae, and there was no significant difference between
species for fourth instar larvae. In addition, growth of HA was not enhanced, but rather
decreased, by eating high-nitrogen CS, compared to eating low-nitrogen aphids. Thus, the
present study showed that strong intraguild predation in HA cannot be explained by nitrogen
limitation.
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Spatial and temporal dynamics of introduced Bombus

P15 terrestris in Asahikawa area, Hokkaido
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5 Estimating the nest number of introduced bumblebee,
P20 Bombus terrestris, in Hokkaido with DNA markers.
©Nozomu Kokuvo, Yukihiko Toquenaga (University of Tsukuba),

Koichi Goka (National Institute for Environmental Studies)
E-mail: hope@pe.ies.life.tsukuba.ac.jp

The common European bumblebee, Bombus terrestris, was introduced into Japan in 1991
as an agricultural pollinator in greenhouses. More than 40,000 colonies are imported from
European countries each year. Recently, several reports indicate that these introduced
bumblebees escaped from greenhouses, which might have some impacts on native ecosystems.
The method to estimate the number of bumblebee nest, i.e. the population size, is vital to
grasp the population dynamics of these species in the field. However, as bumblebees usually
nest under the ground, it is difficult to locate their nests directly in the field. Therefore, using
microsatellite markers, we estimated the nest number of B. terrestris queens foraging at
several patches in Biratori-cho, Hokkaido, in June 2005. Large number of colonies was
detected and there were some difficulties in estimation. These results suggest that we will
have some difficulties in estimating the population dynamics of commercially introduced
bumblebees as they are mass-produced in "bee factories"
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Effects of Detritus Feeding on Dominance and
P22 Coexistence of Zooplankton

©Norio Yamamura (Kyoto University), Jotaro Urabe (Tohoku University)
E-mail: yamamura@ecology.kyoto-u.ac.jp

In aquatic ecosystems, several zooplankton species compete to each other for exploiting
autotrophic algae. Daphnia species predominate in some systems while Copepoda species
predominate in other systems, but both species was commonly found in various lakes from
oligo- to eutorphic conditions with and without planktivorous predators. Why these two
species can coexist such a broad range of environments although they utilize similar range of
food resources. The competitive exclusion principle states that two species cannot coexist on
one resource. Although this principle can be proved under a simple model of Lotka-Volterra,
other additional factors make possible the coexistence of two competing species, such as
internally produced limit cycles, chaotic fluctuation, intraguild predation or different
stoichiometry between consumers. So far, however, few have included functions of detritus
in species interactions although it is ubiquitious in nature. Here, we raise a hypothesis that
coexistence of Daphnia and Copepoda species is possible due to the difference in their feeding
modes. Daphnia are filter feeding species which mechanically ingest all particulate organic
matters including dead algae and feces of zooplankton other than live algae. On the other
hand, Copepoda species forage actively and selectively live algae. In order to examine this
hypothesis, we formulate dynamics of four variables, densities of algae, detritus (dead algae
and feces) and two zooplankton species. Based on the model, we show that the dominance
and coexistence of zooplankton depend on the nutritious value and sinking velocity of the
detritus.
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P 24 Adaptive management for sika deer in Hokkaido Island, Japan since 1998
OBz BEEKX) - PHHR - Bt— - EEEE - EEFR GLEEsaspte) -
TRERECLR) - F)NIESC GRIGRHT) - BEAR| (bHEET)
E-mail: matsuda@ynu.ac.jp

We made and executed the adaptive management program for sika deer in Hokkaido Island,
Japan. The goal and aim of the management program are to control the deer population
between two threshold of relative abundance, to decrease damage of agriculture and forestry
and to utilize deer as a traditional resource. Hokkaido Prefectural Government started the
management program since 1998. We applied adaptive management to the program. The
harvesting pressure varies with the relative population size
in the previous hunting season (feedback control). The interim estimate of the absolute
population size is reexamined by successive monitoring of spotlight census (adaptive learning).
Since the management plan was introduced, the population size began to decrease, despite
the fact that the rate of population decline is substantially slower than we expected. We
devised a new method to estimate game populations using relative population sizes and
numbers harvested in a population management program for sika deer ?Cervus nippon) in
eastern Hokkaido, Japan. The Government of Hokkaido estimated the absolute deer
population to be between 74,000 and 166,000 individuals (90% CI) as of March 1994. We took
the ratio of the population index obtained by a spotlight census in year t to that in 1993. We
estimated the relative population size in 2000 to be between 58 and 101% (95% CI). We
analyzed a stage-structured population dynamics model that included uncertainty and yearly
changes in parameter values. We assumed that ranges of biological parameter values were
consistent with the 16-21% rate of natural population increase per year estimated by a field
survey. The population dynamics model suggested that if the population size in 1993

was below 170,000, males would have become extinct. The model also suggested that if its
size in 1993 was larger than 330,000, the population would not have subsequently decreased.
Therefore, we estimated the population in 1993 to be between these two extremes.
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Effects of Satoyama Restoration on Pollination System

P29 in Terraced Paddies in Kanazawa
OPUTRA, R.E.1, NAKAMURA, KOJI 21

1: Graduate School of Natural Science and Technology, Kanazawa University
2: Institute of Nature and Environmental Techonology, Kanazawa University
E-mail : rama_japan@hotmail.com

Satoyama landscape is composed of a mosaic of heterogenous habitats for plants and animals.

Since 1960’s many Satoyama areas in Japan has been destructed and abandoned, which raises a

serious problem in biodiversity. Recently we have started a restoration practice in terraced paddies,

which have been abandoned for 30 years. This poster aims to report the effects of restoration

practise on pollination system in the paddies.

The study site, Kitadan Valley, is located in Kakuma Campus of Kanazawa University. It consisted

of 5 major habitats: (i) land close to pond, (i) land close to paddy field, (ii) land near maize

plantation, (iv) forest edge, and (iv) unmanaged land. The study was carried out from June to

October 2003 and from March to July 2004 by monitoring flowering phenology (flowering periods

and number of flowers) of each plant species and collecting flower-visiting insects along a fixed

route.

Tentative results are:

1) %{esto)ration practise increased the number of flowering plant species from 59 (2003) to 83
2004).

2) There was no difference in flowering phenology between the both years. However, total number
of flowers increased from 35.000 (2003) to 120.000 (2004).

3) Most dominant flower visitor was Diptera (55%), with Syrphidae being the most dominant taxa,
followed by Hymenoptera (38%), Coleoptera (3.1%), Hemiptera (2%), and Lepidoptera (1.8%).

4) In 2003 about 50 of 59 flowering plant species were visited by insects and 63 of 83 in 2004.

The results indicate that restoration practices benefited insect flower visitors as plant species

increased in total number of species and that of flowers. Long-term monitoring will reveal further

change in pollination system in the study area, which will be helpful to work out proper

management practice programs for maintaining diversified and stable pollination system in

Satoyama.
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Change in the diversity and structure of ground beetle
assemblages (Coleoptera, Carabidae) during the

restoration of a satoyama in Kanazawa
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2: Institute of Nature and Environmental Techonology, Kanazawa University,
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P31

Satoyama areas in Japan, having been deteriorating through destruction and abandonment,
are one of the most important areas for conservation of biodiversity in Japan This study aims
to monitor the change in the diversity and structure of ground beetle assemblages during the
restoration of a satoyama by using pitfall traps on a monthly-basis sampling from May to
November 2004. This study was carried out in the satoyama area (74 ha) of the Kakuma
Campus of Kanazawa University, Kanazawa. As a result, in total, 2101 ground beetles in 60
species were trapped. Analysis of samples using Detrended Correspondence Analysis showed
that ground beetle assemblages were different among the forests, grasslands, restored areas
and non-restored areas of the satoyama area. Although the abundance of ground beetles in
the restored areas was lower, the species richness and diversity index were higher.
Restoration of the satoyama area is likely to enhance the diversity of ground beetles due to
the increased habitat heterogeneity.
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Surveying the natural enemies in Japan to control the
P34 invasive weed, Polygonum perfoliatum in North America
OMIURA Kazumi, IMAI Kensuke, IIDA Hiroyuki, FUJISAKI Kenji

Laboratory of Insect Ecology, Graduate School of Agriculture, Kyoto
University

E-mail: miura@kais.kyoto-u.ac.jp

One of the reasons why some invasive plants spread rapidly, reach high density and cause
economic or environmental harm in the colonized areas is thought by the escape from the
specialized natural enemies that often limit their density in their native areas. Polygonum
perfoliatum (Polygonaceae), which is an annual herb native to India, East Asia, and
East-South Asia, was introduced into the North America in 1890s and by 1994 this weed was
reported in eight states and the District of Columbia. Today, the severe problems occur that
the weed covers the trees and crops and dominates into new community. To reduce the
biomass and the speed of the spread of the weed, it can be a useful method that the
specialized herbivorous insects for this weed are introduced into North America. We searched
such insects on P perfoliatum at Kinki district in Japan from spring to autumn 2004. We
selected the insects by the biomass and distribution, and by their host ranges through
literature search. Consequently, Rhinoncomimus niger (Coleoptera) could be considered as a
candidate.
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Lodging ,
1. Check your bedroom and its location by a participant list and floor plan of this program,
respectively.

2. Deposit a room key to a reception desk of a hotel if you are the last person of each room. Do
not keep your room key by yourself. It means, in turn, that please visit the reception desk to get
your room key if you are locked-out.

3. No smoking in your bedroom.

4. Breakfast, dinner on 28th, and banquet on 29th will be available in Banquet Hall-1 at 6th
floor. You can use freely for funfest the other half of the banquet hall 21:00-24:00 everyday.
The symposium secretariat offer complimentary foods and drinks for participants.

5. Lunchbox will be delivered in the Convention Hall at the first floor, where the symposium
will be held. Tea, coffee, and drinking water will be available in the next room. Please
serve yourself.

6. Tennis court will be available at a special discount rate (JPY 1,000/court/hr). Please
arrange by yourself at a reception desk of a hotel. Tennis shoes will be compulsory.
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Poster session

1. Poster will be displayed throughout the symposium at the next room of the symposium
(convention Hall at 1F).

2. Your poster will be displayed with pins at a designated location. Symposium committee

will prepare the pins. Do not leave used pins. At the end of a poster session, please return

these to the symposium secretariat or take with you as souvenir.

Please stand by your poser during periods of poster session.

Please vote to poster award by 17:00 on SAT 29th OCT.

Coffee, tea, and drinking water will be available during sessions at the poster display

room. Please help yourself.

ik w
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10 A30H 745830 YrARYULRE
To: Oral speakers
Please install your files to designated computers at a Convention Hall on the 1st floor and
check your files. Please contact any members of the symposium committee at any time as
listed below.
FRI 28 OCT
15:00-18:00 Contact any of secretariats at a registration desk of the symposium
SAT 29 OCT
7:30-8:30 Contact any of secretariats in the Convention Hall on the 1st floor.
Speakers for the first session will have a first priority.
14:00-16:00 Contact any of secretariats in a room of poster display room on the 1st
floor.
SUN 30 OCT :
7:45-8:30 Contact any of secretariats in the Convention Hall on the 1st floor.
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The Society of Population Ecology
http://meme.biology.tohoku.ac.jp/POPECOL/RP.html

The 22nd Symposium of Population Ecology (in Japanese)
http://kamata.s.kanazawa-u.acjp/POP_ECOL22/

Organizing Committee of the 22nd Symposium of Population Ecology

Laboratory of Ecology, Division of Life Sciences, Graduate School of Natural Science and
Technology, Kanazawa University

Chief Organizing Committee: Koji NAKAMURA

Symposium Secretariat: Naoto KAMATA (TEL/FAX +81-76-264-6214)
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