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General information

Registration 21

The Registration Desk is available from 15:00 to 17:45 on Thursday November 3, in
the lobby (1F of the hotel). Make sure to receive your name tag, program booklet and a dinner
ticket for November 3.

11/3 15:00-17:45 IZ R T VEDOE 1F o ©— |2 fEEBEA RSNt T 2 7 2% T £
T, ZOHRFLIRICEIE O HIX, SFFESE~EEBE LO L, 2% v 745 %5 T
7-F %2 LTy - BRI ZBREOHE L7230,

Check-out November 5) =77k (11 HS5 H)
Return your room key to the front (1F) and bring your baggage to Main Hall (3F) by 8:30.

5H (1) 830 FTiIc7mr Yy MIEHEZOHREZKAIL CF v 777 FLTLTEIN,
I ERY TREOM ] BF) IZBRLITEIN,

Wifi connection A > % — % v ¢

Free wifi connection is available in the lobby (1F). The temporal wifi connection will also be
set up in Main Hall (3F) for the meeting participants. The connection point, password etc. will
be displayed in the room.

L wifi 1ZART L IF e E—ICTCZRMHWEFEITET, FEREeBNMEHO o8 15
FOM] BF) #fARA v MCOWTIIEHENOE TR EZ TR TS0,

Photo XN TOHRE - Gl

Please be advised that you are responsible for the copyrights or portrait rights of photos and
videos that you take during the meeting. Regardless of the presentation type, all photo-takers
should be meticulously careful not to cause any inconvenience to scientific activity of the
presenters.

FEHE. B BHEARELRVEIFATITo T EE WV, VU R Y T LAEE RA X —72 E
TR TCOFEDOIIEREEIZOWNW T, BREFICARFENE L D0 7-H TOREHFE R L TIT
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Executive Committee meeting RS
The committee meeting will be held from 14:00 on Thursday November 3 in Room 302. The
Executive Committee members are expected of attendance.

3H (OK) 14:00 705 302 =T L £, HFOHIZTITHFELS ZE 0,

PES general business meeting a2
The general business meeting will be held from 17:00 on Friday November 4 in Main Hall. All
PES members are highly encouraged to attend the meeting!

4 H (&) 17:00 b =2 [EEOR] CTHELET, SRIORESMEZEICAS S
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Schedule

Thursday, November 3

15:00-17:45 Registration Lobby (1F)
16:00-17:45 Organized session: Invitation to Young Ecologists: Enthuse over | Main Hall (3F)
Your Research and Amuse Your Audience — part 1 (English
presentation and Japanese talk)
18:00-19:00 Dinner Restaurant (4F)
19:00-21:00 Contributed presentations (Poster in Japanese and English) Main Hall (3F)
21:00-23:30 Drinking party (Discussion time!) Room 301
Friday, November 4
7:00- 8:30 Breakfast Restaurant (4F)
8:30-11:30 Plenary symposium: Evolutionary demography: the dynamic Main Hall (3F)
and broad intersection of ecology and evolution (English)
11:30-12:30 Lunch Restaurant (4F)
12:30-15:00 Organized session: Invitation to Young Ecologists: Enthuse over | Main Hall (3F)
Your Research and Amuse Your Audience — part 2 (English
presentation and Japanese talk)
15:00-16:00 Contributed presentations (Posters in Japanese and English) Main Hall (3F)
16:15-17:00 Lecture by the 10th Population Ecology Young Scientist Main Hall (3F)
Awardee: How does rapid evolution alter the theory of
population ecology? by Dr. Masato Yamamichi (English)
17:00-18:00 General business meeting of the Society Main Hall (3F)
19:00-21:00 Banquet Shoun-no-ma (4F)
21:00-23:30 Drinking party (Discussion time!) Room 301
Saturday, November 5
7:00- 8:30 Breakfast Restaurant (4F)
- 8:30 Check out (return the room key to the front)
8:30-11:30 General symposium: New horizons in time series analyses Main Hall (3F)
(English)
11:30-12:30 Lunch Restaurant (4F)
12:30 Closing of the Meeting




Venue and Access

Venue: 3rd Floor, Shika-no-yu Hot Spring Hotel, Jozankei

Make yourself at home on the 3rd floor which is booked out for the PES 32 Meeting, including Main Hall
for the Sessions and guest rooms. The restaurants are located on 4F (see p.5) and the Large Bath (spa,
open 13:00-3:00 and 4:00-9:30) on BIF.

* Only one key is available per guest room. Bring the key to the front every time you lock the room, and

pick it up when you return. (Alternatively, nominate a ‘key person’ to carry the key around.)

* You can wear slippers and yukata (summer kimono/casual onsen wear) in the hotel.

* Yukata of different sizes are available by the elevators near the front on 1F.

* Bring the towels from your room to the Large Bath. If necessary, ask to change for a new (clean/dry)
towel at the front.

o8 [REBOR | LREEND D 3 BEIXEREEAEZSOEYTT, SBRFSGIT4IH (55
M) . Kinss (NIBEER 13:00-3 9:30  (3:00-4:00 BR<)) 13HF 1 T,
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Tay FTHLWE ANV E DR EKY 5,




Meals

Breakfast Lunch Dinner
Thursday 18:00-19:00 (fixed time)
Nov. 3 Buffet-style, iikciet required’
(Restaurant g%, 4F)
Friday 19:00-21:00 Banquet

7:00-8:30 Buffet-style
Nov. 4 (Restaurant FEE, 4F)

11:30-12:30 Pre-order’
(Restaurant H£22, 4F)

(Shoun-no-ma I & Il FE
[ 1 & 11, 4F)

Saturday | 7:00-8:30 Buffet-style
Nov. 5 (Restaurant #£%-, 4F)

11:30-12:30 Pre-order’
(Restaurant #£ZL, 4F)

1 A dinner ticket (provided at the registration) will be checked at the restaurant.

2 Pre-order lunch is available only with advance booking.

Room list
Room Name

303 Y. Morii Squires H. Mizumoto Kawai
304 K. Morita Oizumi Nagamitsu
305 Takada Nishimura Hirakawa
306 Noda K. Sato Fukaya
307 Okano Nishiguchi Mizuno
308 Hase Yashima Watanabe
310 Sakata M. Hashimoto
311 Yamaguchi Tanigawa Kazila Chui
312 Morimoto A. Fujiwara Oyake Nakazawa
313 Saitoh Kishida Araki Utsumi
314 Takatsu Kagiya Murakami Okuzaki
321 Kawatsu Yamanaka
322 M. Fujiwara Shefferson M. Morita
323 Salguero-Goémez Davis
324 Liebhold Johnson
325 Ikegawa Fujii Sudo
326 Takimoto Asami M. Kondoh
327 H. Kato Atsumi Tanio K. Hashimoto N. Mizumoto
351 Yamamichi Takahashi Dobata Tachiki
352 Shimada Yamauchi Yamamura Ohgushi
353 Matsuda Tsubaki Ishihara Namba
354 Kobayashi Kishi Katayama Hattori
355 Sahashi Bessho H. Kondo Isaka
356 M. Katoh Uno T. Sato K. Morii




Access to Shika-no-yu Hot Spring Hotel, Jozankei ‘in Japanese only{

FAREHE - ARICAEDLEERGONMRE L - BT NVEOG~DIEIZIROIED
W20 FF, LIZOWTEFITEES~OFRIHIANMLE T, LHIEZI, EBIZARY

WEKEDYI D F3, 2, 3ITOWVTIEAHH TREAMMER O L, TR IEE 0,

11/8 (AK-#L) BHZA 15:00-17:45 | 11/5(+) BHiHmE#E (BA&%) 12:30

1 FRHHAR (BOEHHRME - Bkl - 2ARTHA)
CTHIRMEDGTIIFATEERE T, BAR - ZIREES - LA BH/BH) &&b
ICEBH LA IZEw, GEEE - ERICA D REHEY)

14:00  AbEE KT P H % 12:40 JFEDG %
-> 15:30 FEDLEIETIE --> 13:40 FLWRERIL 0 BE T E

EE 304 (IHFOFE ZE2k<) | A : 504
2. B TR ZEVE-E LR EE N A (e A2 -+ 1,650 F - THRIAE)
http://www.hokto.co.jp/b_yuttari.htm
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Instructions for Poster Presentations

Presentation and display

The Poster presenters can display their posters from 15:00 on Thursday November 3 to 19:00 on
Friday November 4.

Each poster must be displayed on the assigned poster board. Please check your poster
presentation ID number.

Each poster must be placed within the 90 cm wide by 182 cm high space provided. Push pins
are provided by the committee.

Poster presentation time: 19:00 — 21:00 on Thursday November 3, and 15:00 — 16:00 on Friday

November 4.

Poster Awards

The Society of Population Ecology will award young researchers presenting excellent posters.
Graduate students and researchers who have received his/her Ph.D. degrees within two years are
eligible for the competition. The entrants for poster awards are indicated with # (on the poster
board and the program).

All the participants are cordially invited to vote for the poster award. Each participant will
receive one voting slip at the meeting registration.

Please choose one excellent poster and write the poster presentation ID number on the voting
slip.

The ballot box will be located on the 3rd floor around the poster presentation area. Cast your
vote by 16:00 on Friday November 4.

One Best Poster and several Excellent Posters will be awarded based on the vote. The winners

will be awarded in the banquet (19:00-21:00 on Friday November 4).



Program

Lecture by the 10th Population Ecology Young Scientist Awardee
16:15-17:00, November 4, 2016

[YSA] How does rapid evolution alter the theory of population ecology?
Masato Yamamichi (Kyoto University)

Plenary symposium: Evolutionary demography: the dynamic and broad intersection of

ecology and evolution

Orgainizers: Takenori Takada (Hokkaido University, Japan)
Richard P. Shefferson (University of Tokyo, Japan)

8:30-11:30, November 4, 2016

Thirty years ago, Silvertown wrote, “Fitness is a relative measure of evolutionary advantage
which is based upon the survival and reproductive success of individuals with different
phenotypes. Natural selection is a demographic process”. Demography is therefore central to
understanding evolution. “Evolutionary demography” is an emerging research field that, in
short, reconsiders the data on demographic rates and processes from the point of view of
evolution. It enables us to understand comprehensively not only the life histories of species, but
also the evolutionary origins of the underlying mechanisms at the heart of population and
community dynamics. Furthermore, the databases named COMPADRE and COMADRE are
now available on the Internet, which contain demographic data on about 1100 plant and animal
species. It is now the right time to address key evolutionary questions with such big data. We, in
this symposium, introduce the studies in evolutionary demography, such as the study on
eco-evolutionary conservation and studies using human demographic data and the database of
plant and animal species.

[S-11] Introduction: Long and winding road from demography to evolution
Takenori Takada (Hokkaido University)

[S-12] The diversifiers of life history strategies in plants and animals
Rob Salguero-Gomez (University Sheffield, University of Queensland, Max Planck Institute for
Demographic Research, Trinity College Dublin)

[S-13] The influence of time since introduction on the population growth of invasive species
and the consequences for management



oHiroyuki Yokomizo (National Institute for Environmental Studies), Takenori Takada
(Hokkaido University), Keiichi Fukaya (The Institute of Statistical Mathematics), John G.
Lambrinos (Oregon State University)

[S-14] Evolutionary approaches to human demography: case studies on fertility decline
oMasahito Morita (SOKENDALI [The Graduate University for Advanced Studies], Kyoto
University), Hisashi Ohtsuki, Mariko Hiraiwa-Hasegawa (SOKENDALI [The Graduate
University for Advanced Studies])

[S-15] Eco-evolutionary conservation: managing a changing landscape in an evolutionary
demographic context
Richard Shefferson (University of Tokyo)

Organized symposium: New horizons of time series analyses

Organizers: Takehiko Yamanaka (NIAES, Japan)
Kazutaka Kawatsu (Ryukoku University, Japan)

8:30-11:30, November 5, 2016

It has been nearly 100 years since population ecologists started analyzing population time series,
searching for evidence of endogenous population regulation. Prior to the adoption of time series
analysis, ecologists would simply formulate population models and calibrated parameters until
they visually resembled real data, an approach referred to as “shooting = trajectory matching”
(Bolker 2008). It may be possible to construct a complex model which resembles the behavior
seen in real data, but it is questionable whether such a comparison indicates that the model
captures key mechanisms compared with other candidate mechanisms. Another common
analyses involves cutting time series into fragments of specific length and applying regression

to them — i.e. analysis of a “moving window”. It has become clear that such moving window
analyses (i.e., autoregressive models) are quite effective for detection of internal population

regulation but such methods do not clearly discriminate external noise from internal regulation.

Recent advances in computational power enable computations involving massive numbers of
iterations using widely available software. Such computer power has allowed the practical
implementation of new tools for contemporary time series analyses. For example, Bayesian
approaches can effectively overcome challenges of uncertainty in population time series by
segregating external noise from internal regulations (Hobbs & Hooten 2015). Empirical
dynamic modeling can detect causal relationships and interaction strength between interacting
species among the multiple time series using nonlinear attractor reconstruction (Sugihara et. al.
2012). Descriptive statistics based on non-parametric regression can flexibly detect synchrony
among multiple time series and differentiate the impacts of dispersal vs. regional stochasticity
as synchronizing mechanisms (Liebhold et al. 2004).



In this symposium we have invited two Japanese and two international specialists of the time
series analyses. Presentations will introduce several new techniques and concepts, applying
them to actual ecological time series. We intend for this symposium to assist researchers with
growing interest in this field as well as graduate students to understand key ecological questions
in time series analysis and provide insight into which methods can effectively identify

endogenous mechanisms from the noisy data.

REFERENCES

Bolker, B. M. 2008. Ecological models and data in R. - Princeton University Press.

Hobbs, N. T. & Hooten, M. B. 2015. Bayesian Models: A statistical primer for Ecologists.
Princeton University Press.

Liebhold, A. M., Koenig, W. D. and Bjernstad, O. N. 2004. Spatial synchrony in population
dynamics. - Annual Review of Ecology, Evolution, and Systematics 35.

Sugihara, G., May, R. M., Ye, H., Hsieh, C.-h., Deyle, E. R., Fogarty, M. and Munch, S. 2012.
Detecting causality in complex ecosystems. - Science 338: 496-500.

[S-21] Allee effect in pine wilt disease
oTakehiko Yamanaka (National Institute for Agro-Environmental Sciences), Takehisa Yamakita
(Japan Agency for Marine-Earth Science and Technology), Yutaka Osada (The Research
Institute for Humanity and Nature), Etsuko Shoda-Kagaya (Forestry and Forest Products
Research Institute), Andrew M. Liebhold (US Forest Service Northern Research Station)

[S-22] A Bayesian approach to quantifying spatial variation in Allee effects
Derek M. Johnson (Virginia Commonwealth University)

[S-23] Interspecific Synchrony Among Forest Lepidoptera
oAndrew Liebhold (US Forest Service Northern Research Station), Maartje Klapwijk (Swedish
Agricultural University)

[S-24] Identifying critical interactions in complex competition dynamics between bean
beetles
oKazutaka Kawatsu (Ryukoku Univeristy), Shigeki Kishi (National Institute for Environmental
Studies)

Organized session: /nvitation to young ecologists: Enthuse over your research and

amuse your audience

Organizers: Yutaka Okuzaki (Field Science Center, Hokkaido University)
Osamu Kishida (Field Science Center, Hokkaido University)

10



Since its establishment in 1961, the Society of Population Ecology has been a gateway to
success for a number of ecologists. It is no doubt that the driving force has been presentation
opportunities and frank and unrestricted discussions in annual meetings. This year we organize
an oral presentation session by young ecologists. Each presenter will take an advantage of a
30-minute slot to publicize their research activities, and the audience are invited to join the
discussions. It is the first lodging-style meeting after nine years (the last one in 2007, also in
Jozankei). Let’s make the most of this mingling (and no-curfew) style to enjoy discussions over
the presentations in this session and empower young researchers who bear the future of the
study of population ecology.

Part 1: 16:00-17:45, November 3, 2016

[Y-01] Body size differentiation by prey size and reproductive interference in the ground
beetle Carabus japonicus
Yutaka Okuzaki (Hokkaido University)

[Y-02] A challenge for developing the system that aimed to detect distribution and quantify
biomass of endangered species ltou (Parahucho perryi) simultaneously by using eDNA
technique

Hiroki Mizumoto (Hokkaido University)

[Y-03] Mechanisms maintaining intraspecific variation of material use in case-bearing
caddisflies
Jun-ichi Okano (Kyoto University)

Part 2: 12:30-15:00, November 4, 2016

[Y-04] Intraspecific competition over mating promotes the stable co-existence of competitive
species
Kazuya Kobayashi (Kyoto University)

[Y-05] Temporal dynamics of resistance in an exotic plant Solidago altissima: geographic
variation of plant-herbivore interactions in native and invaded range
Yuzu Sakata (Akita Pref. University)

[Y-06] Change, chance, and challenge
Yuichi Isaka (Hokkaido University)

[Y-07] The mechanism creating intraspecific variation of termite building structures provides
the evolutionary perspectives of collective behavior
Nobuaki Mizumoto (Kyoto University)

[Y-08] To migrate or not to migrate: a view based on inter-population variation in a threshold
trait and ultimate mechanism in salmonid fishes
Genki Sahashi (Hokkaido University)

11



Contributed presentations (Posters)

19:00-21:00, November 3, 2016
15:00-16:00, November 4, 2016

[P-01] An ecological mechanism of genetic variation maintenance in a finite population
focusing the difference in inheritance system between mtDNA and nuclear DNA
Takashi Saitoh (Field Science Center, Hokkaido University)

[P-02] RXEEOEE-HELHEHD/NT VR~
(AR (RS - BB )

[P-03#] Effects of spatiotemporal evenness of releases of sterile insects on control of pests
with limited mobility
Yusuke Ikegawa (Ryukyu Sankei Co. Ltd, Okinawa Prefectural Plant Protection Center,
University of the Ryukyus)

[P-04] Long-term (2002—-2016) change in population densities of native white-spotted charr,
and introduced brown and rainbow trout in a Japanese stream
Kentaro Morita (Hokkaido Natl. Fish. Res. Inst)

[P-05] Analysis of population dynamics containing twofold stochasticity by Tuljapurkar’'s
approximation
Ryo Oizumi (Ministry of Health, Labour and Welfare)

[P-06] Selection of life history strategies under food web interactions
Masami Fujiwara (Texas A&M University)

[P-07] Forest landscape affects pollen use and provision mass of a solitary mason bee,
Osmia cornifrons
oTeruyoshi Nagamitsu (FFPRI), Mika F. Suzuki (Tsukuba Univ), Shotaro Mine (Tokyo Univ),
Hisatomo Taki (FFPRI), Kato Shuri (FFPRI), Satoshi Kikuchi (FFPRI), Takashi Masaki
(FFPRI)

[P-08#] Relationships between life history traits and imidacloprid resistance in the brown
planthopper, Nilaparvata lugens
OFHN + EH=R - AT IERE (LN e EAT)

[P-09#] Latrine site selection of raccoon dog and the relation between selection and
distribution of latrine sites
oYuko Nakazawa, Takashi Saitoh (Hokkaido University)

[P-10] Contacts with large, active individuals intensify the predation risk of small
conspecifics
Aya Yamaguchi, Kunio Takatsu, oOsamu Kishida (Hokkaido Univ)

[P-11] A2 O OEYFEREAERG I E3 (PBR) ERAREREZETM
oMM Z - BRE—ES BEEEK) - BEHERK (BARAKXRHS)
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[P-12] Local variation of color polymorphism in Mnais damselflies: influence of neighbor
relatives (A7 U RDARLZEOMBLER : FMMEZEDTE)
WEm GUEBR AR v 2 —)

[P-13] ZEDEILDERMBIEYE TOBREREFEE : 23720 aoNITEAVRIL
omfEiE (THEXR-H) - AR (BALK-44) - #AK%Z (University of California) -
Lot Al - ol (RAEK - 6)

[P-14#] FEXHEVOBREEN 2EBOT7 S N\FaoBOERBRELHENT S
O ARV + K2 X KARENEL Z—)

[P-15#] The adaptive significance of male same-sex partnership in termites
oNobuaki Mizumoto, Toshihisa Yashiro, Kenji Matsuura (Graduate School of Agriculture,
Kyoto University)

[P-16] Timing, magnitude, and duration of resource pulses: propagating impacts on
community dynamics through stage-structured consumer populations
oGaku Takimoto (The University of Tokyo), Takuya Sato (Kobe University)

[P-17] SERREIC & ZRBERFIERES, D BEHIERE~DELDOARENM
off M (ENZEREEHF) « mA#t— (WEIRN)

[P-18] Cooperator-cheater polymorphism in subdivided populations: does approximation to
host-pathogen model explain the real data? H&EE#EET TOWHA - EH BB O HF - K
REETIVELMTET—R(IHATEEN?

Shigeto Dobata (Kyoto University)” TtHE A (5K - Bk - BRHRAERE)

[P-19#] The comparison of spatial and temporal niche between two related land snails in
Hokkaido, Japan
Yuta Morii (Hokkaido Univ.)

[P-20] Habitat complexity gives rise to a stabilizing effect of food-web complexity
Akihiko Mougi (Shimane Univ), oMichio Kondoh (Ryukoku Univ)

[P-21] Understanding environmental and genetic factors involved in the plant-insect
invasion: An approach from multiple reciprocal transplant experiment
oYuzu Sakata (Akita Pref. Univ.), Timothy Craig (Minnesota Univ.), Mito Ikemoto (CER,
Kyoto Univ.), Takayuki Ohgushi (CER, Kyoto Univ.)

[P-22] An aquatic vertebrate can use amino acids from environmental water
oNoboru Katayama (Kyoto Uni., CER), Makoto Kobayashi (Hokkaido Uni, FSC), Osamu
Kishida (Hokkaido Uni., FSC)

[P-23#] The impact of nonlinear relationship between population size and its index in a
population dynamics model
oHashimoto Midori, Okamura Hiroshi, Ichinokawa Momoko (NRIFS/FRA)

13



[P-24] EHEMT ISLVEERBTHIA VI UIHRICEITIHREDOHKEE : EEXT7 IS
LYOHREZEDO LM ?
OfRERTE 1 - HEFFERE 2,3 (1 KB « KB, 215K - B, 3K« 11{E)

[P-25] The evolution of relative assessment in status-dependent strategies under stochastic
environment
oYuuya Tachiki (Kyoto University, Kyushu University), Itsuro Koizumi (Hokkaido University)

[P-26] #EIEICR oD =MHMEEFRELIZOVTOEBIMAE

ofllFT AN RAMIFERZFEHENT, PR FFAINIZER PD) - 2 KRB (REMFFER
FRERF)

[P-27#] Summary of the Range Expansion of Great Cormorant, Phalacrocorax carbo, into
Hokkaido
Theodore Squires (Animal Ecology Lab, Graduate School of Agriculture, Hokkaido University)

[P-28#] Foraging traits of native predators determine toxic impact of an alien prey
oEvangelia Kazila, Osamu Kishida (Hokkaido Univ)

[P-29] Realistic dose—response model for pesticide resistance management
oMasaaki Sudo, Takehiko Yamanaka (NIAES)

[P-30#] From tactics to strategies: a model-based verification for the evolutionary process of
the male-dimorphism in reproductive behaviour
oKazuko Hase (SOKENDALI, JSPS Research Fellow), Q-ichiro Nakayama (Katsushika-ku)

[P-31#] <A VEREIZH 1 SHEERFHREER~BARE BREOFRH BB D
BEGRERAET 5~
OMMIEE = (BEK - L) - WIREZ (REK - BT - AR (BRBREERR) - SEERSRD (BOK -
) TR (K - BT - SERA (R - )

[P-32] &)%) GPS T— 4 DEFREH 7 4T
O WJIESC (R At AbifEE 3T « M T3 « WERmE 7 - RILEZ BINKRE
R A FEPT)

[P-33#] LO—LL T FETRTHEERODTEINER
FEE (AR

[P-34#] HEMDOBRNEMEERE, EZHEMELEDORER
Vepiess (K - )

[P-35#] iig AL UI R avDHKBEHADBABERLEBEEEROTF—H
ORI (WEIRK - BRER) - PP (BRK - BRAARNEREM L ¥ —) - &8
HF— (ERK - BRER)

[P-36#] NV FaVEEIUVVIVEOERARERPVIFROHE
ONTFHEIE S « E—B - Mex RSR - FAEAR . (BIEENZRYE: « B« BREETE )
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[P-37] Differentiation in stoichiometry caused by cannibalistic polyphenism
oKunio Takatsu, Osamu Kishida (Hokkaido Univ.)

[P-38#] X757 /\DEELEHICRONIBEICHT IRIFEDENEZDES
ol HZ - - Al CRBF KR - 2 - E9)

[P-39#] BUIZFERSELI oY aAOFICTEFTHTENOEL
o/KEFHEASf « ARUEE CRBRFSZKRE « B - 4E9)

[P-40#] £EFHDEMEILBETHZHRED/INI—VERET D ~TEHEETNL A 2 @B H
5 DR
o\NEset (BRI R - HIF AR (RENIERFRER)

[P-41#] Simulated verification of factors shaping population genetic structures by nDNA and
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[P-46] Eco-evolutionary feedback in the wild insect community
oShunsuke Utsumi (Hokkaido Univ), Hirono Onodera (Hokkaido Univ), Masaki Yasugi (NIBB),
Nagano Atsuhi (Ryukoku Univ)

[P-47] BRIV ZTICL DB - BERLTDHELER
o BFE— COREBRFEREFMEE v 2 —) - BASH (BA HERBRE ZHF520T)

[P-48] Analyzing elasticity of projection matrices with intra-/interspecific competition and
phenotypic plasticity: experiments of two Anisopteromalus parasitic wasps
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[YSA] How does rapid evolution alter the theory of population ecology?
10" Population Ecology Young Scientist Award

Dr. Masato Yamamichi (Kyoto University)

Increasing evidence suggests the prevalence of rapid contemporary evolution and the importance to
consider evolution for understanding and predicting population dynamics. However, it is still unclear
how rapid evolution and resultant feedbacks between ecological and evolutionary dynamics
(eco-evolutionary feedbacks) alter the existing theory of population ecology. Here, I present an
overview of recent findings from theoretical and empirical studies about (1) (de)stabilizing effects of
evolution, (2) phase relationships between interacting species densities, (3) the maintenance of
variation in fluctuating environments at genetic and population levels, and (4) extinction processes
with evolution. Throughout these topics, I would like to emphasize the ongoing synthesis of
population ecology and population genetics. Furthermore, I discuss future challenges to deepen our
understanding of population, community, and ecosystem dynamics through the lens of

eco-evolutionary feedbacks.
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[S-11] Introduction: Long and winding road from demography to evolution
Takenori Takada (Hokkaido University)

Thirty years ago, Silvertown (1982) wrote, “Fitness is a relative measure of evolutionary
advantage which is based upon the survival and reproductive success of individuals with different
phenotypes. Natural selection is a demographic process”. It suggests that life cycle schedule is a
phenotype in a sense and that demography is a basis of evolution. How can we interpret statistics of
demography, which is considered to be a set of parameters of population dynamics in the context of
ecology, in the context of evolution? Therefore, senescence and semelparity have been studied
through field studies and mathematical models.

As a simple example, I introduce a mathematical model using a partial differential equation to
obtain the optimal size at maturity, one of the parameters in fertility schedule. The analysis of the
model shows that the optimal size is affected by mortality schedule due to predation pressure and
that the optimal size affects the rate of population growth (Fig. 1). The result also implies the
interaction between ecology and evolution. However, the theoretical prediction has never been
verified by the census data because the accumulation of demographic data of many species is
necessary to verify it. That is a long and winding road from demography to evolution. Therefore,
two questions arise: (i) if we reconsider the data on demographic rates and processes from the point
of view of evolution, what kind of the interaction between ecology and evolution is revealed? (ii)
what new finding and understanding are provided by the accumulation of demographic data?

“Evolutionary demography” is an emerging research field that answers the questions.

10

Rate of increase

0 |
0 50 100

Maturation size

Fig. 1 Maturation size affects rate of increase
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[S-12] The diversifiers of life history strategies in plants and animals
Rob Salguero-Gomez (University Sheffield, University of Queensland, Max
Planck Institute for Demographic Research, Trinity College Dublin)

Life history traits are the events in our lives that control our demographic performance, our
well-being and the well-being of societies. Examples include the age at maturity, reproductive
window, mean and maximum longevity, post-reproductive lifespan, number of babies produced, and
mortality rate, to mention a few. These factors, which are rather well understood and known to
influence human population dynamics, our economics, insurance plans, and retirement funds, to
mention a few, are not unique to Homo sapiens. Life history traits can be calculated for any
population from any species where the individual can be clearly defined and where demographic
information is available. The great potential for application of the tools that allow for the calculation
of life history traits from a rich repertoire of organisms, from orchids to ferns to redwoods, to mice,
bats, bears and C. elegans would allow evolutionary ecologists to tap into questions of global scope
such as what strategies are most successful in what environments, what are the factors enhancing the
diversification of life history strategies, and which one restrain them.

Up until recently comparative studies examining variation in life history traits had been
limited mostly to mammals and birds, mostly due to the lack of comprehensive repositories for other
taxonomic groups. Here I, introduce the
COMPADRE Plant Matrix Database and the
COMADRE  Animal Matrix  Database

(www.compadre-db.org),  which  together

contain high-resolution demographic data in
the shape of matrix population models for over
2,500 animal and plant species around the
globe. Here I use the demographic machinery
developed in the last years to decompose
biologically meaningful life history traits from
these matrices to examine what are the
phylogenetic and environmental factors driving
the diversity in life history strategies across

plants and animals.
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[S-13] The influence of time since introduction on the population growth of invasive
species and the consequences for management
oHiroyuki Yokomizo (National Institute for Environmental Studies), Takenori
Takada (Hokkaido University), Keiichi Fukaya (The Institute of Statistical
Mathematics), John G. Lambrinos (Oregon State University)

Several processes likely act to change the demographic rates of introduced species over time,
and this changing demography could influence the optimal management of invasive populations.
Generally, optimal management strategies in the current time step should incorporate future
population dynamics, including any changes in population growth rate or the elasticities of
demographic processes. However, we have a poor understanding of the degree to which the
demography of introduced species changes following initial introduction. We used published matrix
population models of introduced plant populations to test how population growth rate and elasticity
change with time since introduction. We did not find a significant relationship between population
growth rate and time since introduction. However, elasticity to stasis increased while elasticity to
growth decreased with time since introduction. Broadly, as time since introduction progressed the
elasticities of the introduced plant populations became more similar to those that have been reported
for native species. These results suggest that the optimal management strategy should be derived

incorporating elasticity through time, especially when the time scope of management is long.

T
79 120 161 202 243 284 325 366 407

Time since introduction (year)

Figure: Ternary plot of summed stasis,
fecundity, and growth elasticities for
invasive species. The curve shows the
Dirichlet regression line. The shading of
the curve and the circles indicate length of
time since introduction.

Fecundity
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[S-14] Evolutionary approaches to human demography: case studies on fertility
decline
oMasahito Morita (SOKENDAI [The Graduate University for Advanced Studies],
Kyoto University), Hisashi Ohtsuki, Mariko Hiraiwa-Hasegawa (SOKENDAI [The

Graduate University for Advanced Studies])

Recently, analyses of demographic data (especially secondary data) play an important role in
human behavioral ecology and evolutionary anthropology (Stulp et al., 2016, Hum Nat). In our
presentation, we show some case studies on fertility decline. Fertility directly affects one’s
reproductive fitness, so its decline is one of the most paradoxical phenomena in the evolution of
human behavior and life history (Sear et al., 2016, Phil Trans R Soc B). In general, it is recognized
that a notable feature of fertility decline is a non-positive relationship between one’s socioeconomic
success, such as income or education level, and reproductive success. Including our statistical
analyses of Japanese data, we discuss the relationship. It is expected that parents in modern
developed societies keep high socioeconomic status in order to provide much parental investment for
their children. It is because, in a competitive environment, lower-quality offspring tend to lose in
peer competition in labor and mating markets, and to result in lower reproductive success. In such an
environment, parents should set a high value on parental investment and would aim to produce a
small number of high-quality children. We also study a norm for the preference for the number of
children. In modern developed societies, it is well known that couples prefer having two children.
However, two is too small a number to be considered as a result of fitness maximization by parents.
Our study presents a new quantitative piece of evidence of the two-child norm by showing that the
presence of two children reduces the probability of further childbirth by one fifth in a Japanese
sample. Additionally, we introduce our study that applies the theory of sexual conflict between
mother and father (i.e., her husband) over reproductive decision-making within a couple to fertility
decline, with a perspective of future studies using historical demographic data. We believe that
evolutionary approaches provide a concise and rigid theoretical framework to demographic studies

and enable us to consider ultimate factors (see also Sear, 2015, Popul Stud).
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[S-15] Eco-evolutionary conservation: managing a changing landscape in an
evolutionary demographic context
Richard Shefferson (University of Tokyo)

Eco-evolutionary dynamics is now redefining evolutionary and ecological theory, and causing
empiricists to rethink their own systems. Conservation management for environmental sustainability
is now ubiquitous. The ecological effects of these actions are well-intentioned and well-known.
Although conservation biologists and managers increasingly incorporate evolutionary considerations
into management plans, the evolutionary consequences of management strategies have remained
relatively unexplored and unconsidered. Yet, the ecological ramifications of management can
include evolutionary scenarios, and these may often be driven by demographic considerations. Here,
I advocate a new research agenda focused on identifying, predicting, and countering the evolutionary
consequences of conservation management.

I showcase a number of broad examples in which evolutionary considerations may make a
large impact, including park creation and invasive species management. Park creation may cause
selection for altered dispersal and behavior that utilizes human foods and structures. Management of
invasive species may favor the evolution of resistance to or tolerance of control methods. I then
describe some major mechanisms in which these impacts are likely to be felt, via demographic
impacts due to the consequences of rapid life history evolution. I call for research focused on: 1)
experimental predictions and tests of evolution under particular management strategies, 2)
widespread monitoring of managed populations and communities, and 3) meta-analysis and
theoretical study aimed at simplifying the process of evolutionary prediction. Ultimately,
conservation biologists should incorporate evolutionary prediction into management planning to
prevent the evolutionary domestication of the species that they are trying to protect. They should
also incorporate eco-evolutionary and demographic considerations into their planning, particularly

thinking about the long-term consequences of management beyond simple protection.

22



[S-21] Allee effect in pine wilt disease
oTakehiko Yamanaka (National Institute for Agro-Environmental Sciences),
Takehisa Yamakita (Japan Agency for Marine-Earth Science and Technology),
Yutaka Osada (The Research Institute for Humanity and Nature), Etsuko
Shoda-Kagaya (Forestry and Forest Products Research Institute), Andrew M.
Liebhold (US Forest Service Northern Research Station)

Pine wilt disease (PWD) has historically been a serious national issue in Japan. It is caused by
the N. American pathogenic nematode, Bursaphelenchus xylophilus, that is transmitted the pine
sawyer beetles. PWD is still active and causes serious problems in the northern part of Honshu.
Previous theoretical studies revealed that the mutual relationship between the nematode and the
sawyer and requirement of contact with host pines by the sawyer typically creates an Allee effect in
sawyer populations, an increasing per-capita growth rate as population abundance increases but have
not quantified actual Allee effects in the field.

In our study we used the PWD database from relatively recent invaded areas (1980 — 2008) to
quantify Allee effects in sawyer outbreaks. The data was modeled using a state-space modeling
framework which included both observational and latent processes. As for the observation process,
observed levels of damage and of sawyer densities are calculated as a result of sampling from “true”
abundances in the latent process. In the latent dynamics, the categorized sawyer density is updated
by the transition probability and the level of PWD is updated by the sawyer density. The transition
probability of sawyer is controlled both by the number of immigrants from adjacent villages and also
by an external climatic index. We quantify an Allee effect in PWD dynamics in Tohoku and discuss

how it affects the PWD invasion process.
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[S-22] A Bayesian approach to quantifying spatial variation in Allee effects

Derek M. Johnson (Virginia Commonwealth University)

Over the last 20 years, a solid theoretical framework has been developed that illustrates the
importance of Allee effects in population dynamics, particularly at species range borders and in rare
species. In a theoretical model, for example, spatial variation in Allee effects not only affected the
small-scale patterns of range expansion, i.e., faster spread through corridors of low Allee thresholds,
but also resulted in large-scale spread rates that differed from those predicted by the average Allee
threshold. With notable exceptions, however, linking Allee models to empirical systems has proven
difficult, largely because of the inherent difficulties handling the large errors involved in measuring
Allee effects in natural systems. In this study, my collaborators and I are applying Bayesian methods
to estimate variation in Allee effects across heterogeneous landscapes. The advantage to this method
is that the multiple sources of error that make estimating Allee effects difficult can be handled
separately, each with a specified underlying distribution. The method can be used to identify natural
and human landscape features that affect local Allee effects in a system. In the future, we will apply
this method to empirical data from the gypsy moth invasion in North America, and will incorporate
measures of moth dispersal through gene flow analyses. This method shows promise as an approach
to better understand the underlying mechanisms of species border dynamics in a broad range of

systems.
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[S-23] Interspecific Synchrony Among Forest Lepidoptera
oAndrew Liebhold (US Forest Service Northern Research Station), Maartje
Klapwijk (Swedish Agricultural University)

Over the last two decades, considerable work has focused on quantifying and
understanding the causes of spatial synchrony, which refers to coincident fluctuations of
populations of the same species located in spatially disjunct locations. Less attention has
focused on a slightly different problem, interspecific synchrony which refers to coincident
changes in the abundance of populations of different sympatric species. Like spatial synchrony,
interspecific synchrony is common in many different types of organisms and may arise through
several different ecological processes but it is very difficult to tease out the identity of these
processes from commonly available data. Here we review the evidence for interspecific
synchrony among sympatric forest Lepidoptera. This phenomenon has been observed in several
different systems but the causes remain slightly mysterious. Synchrony may be driven by
exogenous effects (e.g., weather) which affect different species in similar ways. Alternatively,
numerical and functional responses of shared natural enemies may also drive interspecific
synchrony. Finally, we illustrate a phenomenon of transient synchrony among forest

Lepidoptera and speculate on its origin.
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[S-24] Identifying critical interactions in complex competition dynamics between
bean beetles
oKazutaka Kawatsu (Ryukoku Univeristy), Shigeki Kishi (National Institute for

Environmental Studies)

Interspecific competition includes various kinds of competitive behaviors. Understanding how
those behavioral interactions drive the competition dynamics is the basic of basics in community
ecology; however, it still remains difficult to identify critical interactions directly from the
competition dynamics, because species interactions often produce complex dynamics in a nonlinear
and state-dependent way. In this study, we addressed this issue using empirical dynamic modeling
(EDM), which is an emerging nonlinear time-series analysis and is useful to detect causality and
interaction strength. Specifically, we applied to EDM to time-series of an experimental competition
between two Callosobruchus bean beetles, in which two behavioral interactions, that is, resource
competition (RC) at larval stage and reproductive interference (RI) among adults, have been known
as major competition drivers. By taking into account the difference in the time-lag from cause to
effect appearance between RC and RI, we found that the switch of the critical interaction occurred
between two competition experiments, where the competition winner differed. This finding well
explained the difference in the competition outcome between two experiments. Then this study will
offer a novel framework to link behavioral-level interactions to demographic-level effects in

interspecific competition.
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[Y-01] Body size differentiation by prey size and reproductive interference in the
ground beetle Carabus japonicus

Yutaka Okuzaki (Hokkaido University)

Because body size of animals is involved in many ecological functions, adaptive evolution of
body size is demonstrated by evaluating effects of body size variation on performances against
different divergent selection. Body size of the carabid subgenus Ohomopterus (genus Carabus) is
positively correlated with habitat temperature, exhibiting a converse Bergmann cline. Carabus
Jjaponicus, a species in Ohomopterus, has much larger body size than expected from temperature
condition on some islands where large congener Carabus dehaanii is absence, suggesting that
character release is taking place (Fig. 1). To demonstrate adaptive differentiation in body size of C.
Jjaponicus, we investigated life history, fecundity, prey availability, and frequency of reproductive
interference in the populations with different body size. Laval period did not change by altitude, and
the number of larval prey (earthworm) decreased rapidly after summer at low altitudes. Numbers of
ovarioles increased with female body size. The converse Bergmann cline is thought to arise from
maximizing fecundity within expected cumulative effective temperature. On the other hand, body
size enlargement deviated from the temperature cline was confirmed at islands, where extremely
large earthworm occurred. Both predation success in larval stage and frequency of interspecific
mating with C. dehaanii increased with body size. The character release is thought to arise from both

large prey in allopatry and large congener in sympatry.

~————————————Mainland (sympatry) Some islands (allopatry) ——————

C. japonicus C. dehaanii small earthworm C. japonicus large earthworm
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Fig. 1. Character release of C. japonicus in Kyushu, Japan.

HY A XERBFSERKEE LEE AT HLLDEY A X8
BLGRE LB AL A 7 ¢ — L FRt s 5 —)

(A A RIEZ < DAEREIBHE B 5 729, 2 OIS L % FAET 51T 1K A R RSB S ALk 1F
F BT et R 2B WA T B B . W U A A SR DR A 213 M0 SR & AR
T3 G~ 7= Bl . S50, ZONEREE 2 T A AZ KO A A 83554 LW b o KL
T2 BRI . = DI A ROBRAE 2 TR 7200, KA RO RIS & A A A AR TR,
SPEME, AEOFITRENE, BT HE OB A B2 L. 9 R s O, SO Th % I I RXIEEL
Bedb Lo, SREUINERRIE A R DR 2 2 ARB Ue. L2 2 BRI S 2 A S0 BEIR B L C S 7EpE
ERKICT L CAELTODEELBND. —J, Brbs <L I Bl Ui KA A X 72 3 3 A8 55
% B CRER ST, S DR & A A A A & ORISR A R Lo TR L Z L hvb, o
TR A BT O K % 72 & [P HLBE D AT 52 LTV L B R BILD.

27



[Y-02] A challenge for developing the system that aimed to detect distribution and
quantify biomass of endangered species Itou (Parahucho perryi)
simultaneously by using eDNA technique.

Hiroki Mizumoto (Hokkaido University)

Itou (Parahucho perryi; aka Sakhalin Taimen) is one of the largest fresh water fish in the
world and is a resident of Hokkaido. This species used to distribute not only all over Hokkaido, but
also in a north part of Honshu. Currently, however, their distribution is very limited by human
activity, such as agricultural development and river structuring. Consequently, they are assessed as
Critically Endangered species (CR) by the IUCN extinction risk criteria. Furthermore, their
up-to-date biological information (ie. current distribution, biomass, spawning area and seasonal
habitat) is not well understood like other endangered species.

In this session, I will introduce our rearing experiments that aimed to quantify the biomass of
Itou noninvasively by using environmental DNA (eDNA). The eDNA technique has been progressed
remarkably and many papers reported high detectability of aquatic organisms. However, there is
little knowledge about the ability of eDNA for quantifying biomass especially in natural
environment. In my presentation, I discuss the possibility of eDNA for detecting distribution and

quantifying biomass of Itou simultaneously based on our rearing experiment and field sampling.
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[Y-03] Mechanisms maintaining intraspecific variation of material use in case-bearing
caddisflies
Jun-ichi Okano (Kyoto University)

How resource use variation within a single population can be maintained? This question has
been long discussed because such diversification may be of evolutionary significance as an initial
step in the speciation process. The case-bearing caddisfly larvae of Odontoceridae build portable
cases from sedimentary stream sands and often display size-dependent cannibalism.

It has been reported that they have a strong preference for smooth-surfaced sand particles (e.g.
quartz), which improves their respiration efficiency and thus increasing growth rate and reducing
mortality potential. However, because the availability of smooth particles is depended on the
mineralogical/petrological origin of the sediment, there is a marked geographic variation in material
choice. In streams with abundant smooth particles, larvae have a strong preference for it (specialists),
as predicted by optimal theory. In streams with a paucity of smooth particles, less selective larvae
(generalists) coexist with specialists within a population, which cannot be explained by simple
optimal theory. Interestingly, larval population in streams with a paucity of smooth particles was
typically characterized by bimodal age- and size-structure (Fig. 1). In this presentation, I will discuss
(1) what factor determines population age- and size-structures, and a possibility that (2) the bimodal

structures are important key to maintain material use variation.
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[Y-04] Intraspecific competition over mating promotes the stable co-existence of
competitive species
Kazuya Kobayashi ( Kyoto University)

Determining the factors that sustain species biodiversity is one of the core challenges of
ecological research. Theoretically, the co-existence of competitive species requires niche
differentiation; however, null models that assume no species differentiation have successfully
recreated the species rank abundance distributions that occur in nature. Here, I show that sex
allocation is the key to resolving this paradox. The sex allocation theory predicts equal allocations
for dominant species and female-biased allocations for relatively rare species, which equalize
reproductive rates among the species. Thus, the species differences disappear from the reproductive
rates due to the adaptive sex allocation. A model incorporating this mechanism demonstrates that
hundreds of species can co-occur over 10,000 generations, even in homogeneous environments, and

reproduces the species rank abundance distributions that occur in nature.

Figure. Simulation results showing evolutionary dynamics of sex allocation and

demographics of 10 species that coexist over 2,000 generations.
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[Y-05] Temporal dynamics of resistance in an exotic plant Solidago altissima:
geographic variation of plant-herbivore interactions in native and invaded
range

Yuzu Sakata (Akita Pref. University)

When the interactions are geographically widespread, species are subject to environmental
gradients that can produce clines in adaptation and coadaptation. I studied the geographic variation
in the abundance of the lace bug, Corythucha marmorata, and the resistance of the tall goldenrod
Solidago altissima in native and invaded ranges, examining biotic and abiotic factors, including
climate, herbivores, lace bug growth traits, and predators, that we hypothesized were causing
differences in lace bug density between ranges. Lace bug abundance was high in populations with
warmer climates and less foliage damage by other insects in both ranges, and was higher throughout
Japan compared to the USA. Resistance of S. altissima to lace bugs varied geographically and was
higher in populations with high lace bug densities than in populations with low or zero lace bug
densities in both ranges. The developmental time of the lace bugs was shorter at higher experimental
temperatures but the number of offspring did not differ between the USA and Japan. Overall, it is
suggested that the new combination of environmental and genetic factors in the invaded range may
weaken or strengthen their interaction between plants and herbivorous insects, emerging

non-directional temporal dynamics of evolution in plant resistance.
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[Y-06] Change, chance, and challenge
Yuichi Isaka (Hokkaido University)

Ecology is known as integrated science because lots of information on biotic and abiotic
factors and processes are necessary to understand relationships among organisms and their
surrounding environment. In other words, research of ecology uses various types of materials on
which species, population, community and/or environmental factor are focused and employs
multiple methods. Therefore, it is challenge for one researcher to understand all the aspects of
ecology research comprehensively. I am currently studying multiple subjects including the evolution
of sawflies based on molecular phylogenetic analyses, screening study for congenital virus infection
dynamics among newborns using their blood, interaction between a number of amphipods and
structural function of seaweeds on cobble in low shore, and the development of manipulation
experiment system for ocean acidification in seagrass bed. These topics have not tight relationships
to each other. When we are employed to any institute as researcher, most of us would need to change
research themes. Changing the research theme is a great challenge especially for the young scientist
who recently gained the Ph.D degree. However, it can also be a big chance. The opportunity would
lead us to get new visions and methods for understanding ecological studies broader, and we would
be interested in new theme even though we sometimes feel the change will retard the speed of the
achievement (such as the publication of paper). In this presentation, I will try to discuss challenging

to new research themes based on my experience.
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[Y-07] The mechanism creating intraspecific variation of termite building structures
provides the evolutionary perspectives of collective behavior
Nobuaki Mizumoto (Kyoto University)

Many of the collective activities performed by group living animals result in the formation of
complex spatio-temporal patterns. In social insects, collective building often produce complex
structures involving self-organization, where colony-level patterns emerge from local interactions
among members. Although some studies have revealed the mechanism of building various structures,
little is understood about its evolutionary perspectives. In this presentation, I first demonstrate that
how intraspecific variation of structures in a termite can be generated by simply changing behavioral
parameters of group members, even with the same building algorithm. Then from this results, I will
introduce my hypothesis that the evolution of wide varying structures of termite species may be
explained by the outbreak of one simple behavioral rule and the tuning or changing of behavioral
and physical parameters. With this hypothesis, finally, I will show the results of the study on
building behavior of a primitive termite which only build to plug the opening of their nests. By
comparing the collective building of termite species, I will discuss how the self-organization works
in the insect society and the evolutionary perspectives of collective behavior of group living animals.
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A Shelter tube construction by termite Reficulitermes speratus

Building of nest walls by primitive termite Zootermopsis nevadensis
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[Y-08] To migrate or not to migrate: a view based on inter-population variation in a
threshold trait and ultimate mechanism in salmonid fishes
Genki Sahashi (Hokkaido University)

Partial migration is one of the common forms of migration in which a population contains
both migratory and resident individuals. Alternative migratory tactics (AMTs) of partial migration
are often determined by polygenic threshold traits, and the divergence of AMTs is thought to depend
on whether the size or growth rate at the time of the life-history decision exceeds a threshold size.
However, few studies have examined the ultimate mechanisms that drive inter-population variations
in threshold traits and the proportion of AMTs.

In this presentation, I will first explain a simple schematic model demonstrating that the
position of the threshold trait is decided by fitness changes for each migratory tactic. Then, I will
present two empirical studies in partial migratory salmonids to investigate the ultimate mechanisms.
Specifically, 1 report that 1) migration costs become a convergent selective force that drives
inter-population variation in threshold traits and the proportion of AMTs, and 2) the effectiveness of
the schematic model by demonstrating inter-population variation in the threshold trait is induced by

opposing natural and artificial selection.
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POSTER ABSTRACTS

[P-01]
An ecological mechanism of genetic variation maintenance in a finite population
focusing the difference in inheritance system between mtDNA and nuclear DNA

Takashi Saitoh (Field Science Center, Hokkaido University)

In an idealized finite population, in which only genetic drift drives allele frequency changes,
genetic variation is expected to decrease monotonically in the inverse proportion to effective gene
number. Effective gene number may differ between mitochondrial DNA (mtDNA) and nuclear DNA
(ncDNA) even in a same population. In mammalian and avian populations effective gene number of
mtDNA is one-fourth of that of ncDNA, and thus mtDNA diversity should be lower than ncDNA
diversity. A meta-analysis of mtDNA and ncDNA variation from published data on 100 mammalian
and 152 avian populations provided the following results: (1) Haplotype diversity of mtDNA was
higher than ncDNA diversities (heterozygosity) in most populations. (2) Most heterozygosities were
included in a limited range between 0.4 and 0.8, showing a unimodal distribution, whereas haplotype
diversity was widely distributed between 0 and 1 both for mammals and birds. (3) The frequency
distribution of haplotype diversity was a u-shaped distribution for mammals, whereas a right triangle
pattern for birds. These patterns differed from the theoretical prediction. Simulation analyses on the
basis of an individual based model, considering effects of mutation, genetic drift caused by population
fluctuation, and subpopulation structure, demonstrated that all those elements were needed to generate
the empirical patterns. In particular, the subpopulation structure generated by sex-biased dispersal
(male-biased dispersal in mammals and female-biased dispersal in birds) was essential to explain the
contrastive patterns in the frequency distribution of haplotype diversity between mammals and birds.

[P-02]
BRRFHROEE-HELHHDO NSV R-

WAFRLS (REAE - S

T VA )y T ITA TR KD BEWENEML WD, ZTORKE LT,
PSS T - A VIS L DL, HHEZF S M L ABER e S Tnd, LavL, ik
RPEIZIZa A MDY O TRERFEEEZRET DO OKBEET NV ERET S, T /LI,
A (a VAT 4 7R) CHERE BT 2 ER (BEDREET) »OREDLIERD
B OS2 RE L, HEH A~ DR ARIIPGERE O E T 5, £ 2T, FROHK
LA L ERE B L O #EREOME /N T HAREBEE Y RD 5,

NI A—=HOMEIZ L - T, (FERESFH, BIERESE) 1L, (0,0),(0,4),(+0),(+,H) DT
NNERY, +OBEBITFORBEEEZHRET DL ZENTE D, FlxiE, BEIEROBEIMIE L
THIEREIIMKRMEEZFFODICxt LT, &L E 2%, T VOMRRE, © 0 -
AUy s T T4 T IZONTOKBRIFLERBE MK FER GBI FEATIC X 2 AR Rz RS0
TR %,

35



[P-03#]
Effects of spatiotemporal evenness of releases of sterile insects on control of pests
with limited mobility

Yusuke Ikegawa (Ryukyu Sankei Co. Ltd, Okinawa Prefectural Plant Protection Center, University of
the Ryukyus)

Sterile insect technique (SIT) is periodically releasing mass-reared sterile insects to control
target pests by impeding their successful reproduction. In Okinawa Prefecture, Japan, the SIT is
currently applied against West Indian sweet potato weevil which is a flightless agricultural pest of
sweet potato. I examined effects of spatiotemporal evenness of sterile insect releases on regional
eradication of the pest with limited mobility, by constructing a simple two-patch metapopulation
model. I found that spatially biased sterile insect releases seriously inhibited regional pest eradication
even if a large number of sterile insects released with short intervals. However, 1 also found that
temporally balancing the spatially biased releases could greatly improve the negative effect and
promote regional pest eradication. I illustrated that these outcomes were caused by too low mobility
of the target insect.

I revealed that limited mobility of target pests crucially inhibits regional pest eradication due to
spatiotemporally biased releases of sterile insects. Accordingly, I conclude that spatiotemporally even
releases of sterile insects are requisite for regional eradication of less mobile pests, such as West
Indian sweet potato weevil, irrespective of the other release strategies. Effect of limited mobility on
outcomes of the SIT has been rarely argued in previous theoretical studies. Thus, I could provide new
insights into how sterile insects should be released especially against less mobile pests.

[P-04]
Long-term (2002-2016) change in population densities of native white-spotted charr,
and introduced brown and rainbow trout in a Japanese stream

Kentaro Morita (Hokkaido Natl. Fish. Res. Inst)

Invasion by introduced trout is thought to play an important role in diminishing the population
size of native fishes such as the white-spotted charr (IWANA), which is endemic to Asia. Because
ecological and evolutionary processes modulate the effects of invading species, their impact over time
can only be assessed by a long-term study. I have assessed the changes in the fish assemblage in an
8-km reach of the Hekirichi River, Hokkaido, since 2002. Brown trout and rainbow trout were
introduced to this system in 1990s. I established 30 study reaches and conducted fish counts in each
reach by underwater observation with snorkeling gear each summer. Initially, white-spotted charr
were the only native salmonid species in the study reach. However, the density of white-spotted charr
decreased from 0.16 to 0.01 (ind./m) from 2002 to 2014. Conversely, the density of brown trout
increased from 0.07 to 0.20 from 2002 to 2009, but decreased to 0.05 by 2016. The density of
rainbow trout fluctuated annually until 2009, but increased from 0.05 to 0.30 from 2009 to 2016.
Overall, the dominant species changed from white-spotted charr (64%) in 2002 to brown trout (78%)
in 2009 and then to rainbow trout (82%) in 2016. Inter-specific competition was likely an important
factor in causing the recent decline in the abundance of native white-spotted charr in this river.
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[P-05]
Analysis of population dynamics containing twofold stochasticity by Tuljapurkar’s
approximation

Ryo Oizumi (Ministry of Health, Labour and Welfare)

Organisms are faced with various stochasticity. Stochasticity bringing uncertainty to life history
has multiple scales from individual scale to population scale. The former scale yields heterogeneity
which is referred to internal stochasticity. The latter is designated as external stochasticity which
contains variable environments and demographic stochasticity [1]. In conventional transition matrix
models, the internal stochasticity is deterministically included in each element of the models as a
component of life schedule. On the other hand, under external stochasticity, those elements temporary
fluctuate as random matrices. Tuljapurkar approximation is a mathematical method for examination to
the effect of the fluctuation on population dynamics. In the case that environmental fluctuation is
sufficiently small, this method revealed that variance of elements corresponding greater sensitivity
with respect to the dominant eigenvalue of mean matrix contributes to significant reduction of the
long term logarithmic population growth rates [2]. Then, it is known that sensitivity of each element is
represented by the right and the left eigenvectors corresponding to the dominant eigenvalue [3].

In this study, we introduce a stochastic process which consists of mean matrix elements, and
reconstruct Tuljapurkar’s approximation by statistics of the stochastic process. Those statistics
composes sensitivity and eigenfunctions in both discrete and continuous structured population models.
Then, the population growth can be considered as dynamics of two-fold stochasticity. We would like
to show that this perspective provides a novel framework to analysis of population dynamics and its
evolution.

[1] R. Oizumi, T. Takada, Optimal life schedule with stochastic growth in age-size structured models:
theory and an application, Journal of Theoretical Biology 323 (2013) 76-89

[2] S. Tuljapurkar, Population dynamics in variable environments. III. Evolutionary dynamics of
r-selection, Theoretical Population Biology 21 (1) (1982) 141-165.

[3] H. Caswell, A general formula for the sensitivity of population growth rate to changes in life
history parameters, Theoretical population biology 14 (2) (1978) 215-230.

[P-06]
Selection of life history strategies under food web interactions

Masami Fujiwara (Texas A&M University)

A food-web model with stage-structured populations was built, and demography of persisted
populations was investigated. The model consisted of consumers with three developmental stages
(larvae, juveniles, and adults), which feed on unstructured primary producers exhibiting logistic
growth and/or other consumers. Both feeding interaction and energetic processes were based on the
body size of individuals associated with each stage (body size of a stage). The model was simulated
starting with randomly selected body sizes and randomly selected initial densities, and this was
repeated until five consumers persisted in the system over 2,000 time units. The simulations resulted
in 106 food webs that had five persisting consumers. The life expectancy at birth, generation time,
duration in an adult stage, average age at maturation, percent survival to an adult stage, and fecundity
of persistent populations were calculated. Then, principal component analysis was applied to these
demographic properties. The first principal component (PC) was loaded high with duration in adult
stage and generation time, indicating trade-off between semelparity and iteroparity. The second PC
was loaded positively with percent mature and negatively with fecundity, indicating energetic
trade-off between survival and reproduction during early stages. The third PC was loaded high with
fecundity and the age of maturation, indicating the strategy to delay maturation to increase fecundity
or vice versa. The result suggests that food web interactions are an important factor shaping the life
history strategies of consumers.
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[P-07]
Forest landscape affects pollen use and provision mass of a solitary mason bee,
Osmia cornifrons

oTeruyoshi Nagamitsu (FFPRI), Mika F. Suzuki (Tsukuba Univ), Shotaro Mine (Tokyo Univ),
Hisatomo Taki (FFPRI), Kato Shuri (FFPRI), Satoshi Kikuchi (FFPRI), Takashi Masaki (FFPRI)

Habitat loss and fragmentation potentially affect the performance of bees that forage nectar and
pollen in the habitats. In forest landscapes, silvicultural conifer plantations often have reduced and
fragmented natural broad-leaf forests, which seem to provide more floral resources for bees than the
plantations. We evaluated the effects of area, edge length, and tree size of broad-leaf forests affect
pollen use and the effects of these forest characteristics and pollen use on provision mass of a solitary
mason bee, Osmia cornifron, at 14 sites in a forestry region. Our results indicated that the forest
characteristics and site elevations affect pollen use. Prunus and Wisteria pollen was frequently used in
higher and lower elevations, respectively. Rubus and Quercus pollen was frequently used in small,
fragmented broad-leaf forests. Provision mass decreased with decreasing area or increasing edge
length of broad-leaf forests and with decreasing proportion of pollen use from Wisteria, Rubus, and
Quercus. These findings suggest that loss and fragmentation of broad-leaf forests reduce foraging
performance of the solitary mason bees, but that pollen use from Rubus and Quercus frequent in small,
fragmented forests partially compensates the reduced performance.

[P-08#]
Relationships between life history traits and imidacloprid resistance in the brown
planthopper, Nilaparvata lugens

O N - HH AR - MAFIERE JUIN il AT

The brown planthopper Nilaparvata lugens (BPH) is the most important pest on rice throughout
Asia. The field populations of BPH in East Asia and Vietnam developed imidacloprid resistance since
mid-2000s. Susceptibilities to some other neonicotinoids have also increased by degrees. The resistant
strain (Res-P) was established from a susceptible field population collected from Philippines in 2009,
by exposing to imidacloprid with 50% lethal dose (LD50) for more than 20 generations. The control
strain (Con-P) was only exposed to acetone. After selection, the susceptibilities to five neonicotinoids
and fipronil were compared between Con- and Res-P using a standard topical application method.
Life history traits were also compared between both strains in laboratory experiments. The LD50
values of imidacloprid, clothianidin and thiamethoxam in Res-P (4.0-36.0 ug/g) were 9.0, 12.1 and
16.4 times higher than those in Con-P (0.33-4.0 pg/g), respectively. These results suggest that the
reduction of imidacloprid susceptibility positively correlated with susceptibilities against clothianidin
and thiamethoxam, but not against other insecticides. Fecundity and female adult life span in Res-P
were lower and shorter than those in Con-P, respectively. Thus, we concluded that fitness costs
existed between imidacloprid resistance and life history traits in BPH.
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[P-09#]
Latrine site selection of raccoon dog and the relation between selection and
distribution of latrine sites

oYuko Nakazawa, Takashi Saitoh (Hokkaido University)

Carnivores were thought to emit chemical signal by placing their feces or urine onto
conspicuous objects, or on the substrate in a conspicuous manner. Many studies suggest that
carnivores select the locations of defecation. However, in most of these studies, the methods to find
defecation sites were biased by the researchers, leading to possible overlooking of some defecation
sites. We examined the selection of defecation site of Raccoon dog (Nyctereutes procyonoides) with
less biased methods in a natural forest of Hokkaido. To minimize the oversight of latrine sites, more
than three researchers walked the study area in the line and the location of all latrine sites were
recorded. We categorized the topographic feature of latrine sites into three types (mound, flat, pit)
depending on the slope angle of the site. We also categorized randomly selected locations where no
latrine exists in the study area to examine if raccoon dogs select latrine site. Canopy openness was
also recorded in both latrine sites and random sites. We found that mound type substrate is selected
for latrine sites, whereas others were avoided. However, the proportion of mound type to all three
types did not explain the density of latrine sites in the whole area. This indicates that the
forest-stand-scale distribution of latrine site was not affected by the small scale selectivity of
topographic feature.

[P-10]
Contacts with large, active individuals intensify the predation risk of small
conspecifics

Aya Yamaguchi, Kunio Takatsu, cOsamu Kishida (Hokkaido University)

Size variation within a population can influence the structure of ecosystem interactions
Although the impact of size variation in a predator species on the structure of interactions is well
understood, our knowledge about how size variation in a prey species might modify the interactions
between predators and prey is very limited. Here, by examining the interactions between predatory
Hynobius retardatus salamander larvae and their prey, Rana pirica frog tadpoles, we investigated
how large prey individuals affect the predation mortality of small prey conspecifics. First, in a field
experiment, we showed that in the presence of large tadpoles the mortality of small tadpoles from
salamander predation was increased. Next, in a laboratory experiment, we successfully uncovered
mechanisms of the increased mortality of small tadpoles in the presence of large tadpoles. The active
large tadpoles caused physical disturbances, which in turn caused the small tadpoles to move, and
thus increased their encounter frequency with the predatory salamanders. In the size-structured
populations, physical contacts among individuals may be an important factor causing inter and
intra-specific interactions.
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[P-15#]
The adaptive significance of male same-sex partnership in termites

oNobuaki Mizumoto, Toshihisa Yashiro, Kenji Matsuura (Graduate School of Agriculture, Kyoto
University)

A wide variety of animals display same-sex behaviours, including courtship, copulation and
pairing. However, these behaviours create a paradox, that is, the selection seemingly acts on
maladaptive traits, and they have often been regarded as cases of mistaken identity, especially in
invertebrates. Here we show that termite males perform nest establishment and pairing formation that
usually occur in monogamous colony foundation and demonstrate how this contributes to their fitness.
We found that pairs of male dealates stopped searching for females and established nests without
females, although single males rarely ceased searching for mates. Males in these male—male pairings
had much higher survival than single males. Our colony fusion experiment showed that only one male
in a surviving same-sex pair can replace a male in an incipient colony and produce offspring. A
mathematical model demonstrated that the observed strategy of establishing a male—male pairing
instead of searching for females is advantageous when the risk of predation is high, even when colony
fusion is very rare. Thus, same-sex pairing provides survival benefit to males and elongated survival
sometimes can result in the opportunity of reproduction. These results indicate that, under certain
ecological conditions, a cooperative same-sex pairing with a potential rival for reproduction can be
adaptive. Our study implies the existence of various possibilities for explaining the adaptive
significance of same-sex sexual behaviours.

[P-16]
Timing, magnitude, and duration of resource pulses: propagating impacts on
community dynamics through stage-structured consumer populations

oGaku Takimoto (The University of Tokyo), Takuya Sato (Kobe University)

Resource pulses are common across many ecological communities, having potentially strong
impacts on community dynamics. Despite potential importance, theory about community-level
impacts of resource pulses has been poorly developed. Recent empirical evidence suggests that
temporal heterogeneity of resource pulses interacts uniquely with different stages of recipient
consumer populations. Here, to develop theory on how stage-structured consumers utilize resource
pulses and mediate their indirect effects, we build and analyze a simulation model of
consumer-resource interactions. We assume two size classes, small and large, of a consumer
population. The small-class consumers utilize resource to grow and mature into the large class. The
large-class individuals consume and store resources for their reproduction. Resource competition is
stage-dependent between and within size classes. When resource is low, large individuals monopolize
the resource (no resource for small individuals) with resource allotment to each large individual
determined on a capitation basis. With intermediate resource, all large individuals consume the
resource to full stomach and small individuals share the leftover. When resource is high, all large and
small individuals consume the resource to full stomach. Using this model, we test how the timing,
magnitude, and duration of resource pulses affect consumer abundance. With total resource
availability throughout the whole season fixed, we find that consumer abundance becomes highest
when resource pulses occur during the mid-season. Earlier or later pulses tend to lower consumer
abundance. Moreover, longer pulse duration of smaller magnitude tends to enhance consumer
abundance more strongly. Based on these results, we discuss community-level impacts of resource
pulses utilized by stage-structured consumer populations. Our results highlight that the interaction of
timing, magnitude, and duration of resource pulses with stage-structured consumer populations is
important to understand community-level impacts of resource pulses.
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[P-18]

Cooperator-cheater polymorphism in subdivided populations: does approximation to
host-pathogen model explain the real data? S EHAEE T TOWHA - EFHEBEDOH
B RBRREEETILVEMUTET—SXBHATESLIN?

Shigeto Dobata (Kyoto University),/ T/HE A (K - B2 - BEBARE)

I developed a general demographic model for groups containing both cooperators and cheaters
and fitted it to the empirical data obtained from the asexual ant Pristomyrmex punctatus, which is
known to contain genetic cheaters in some field colonies. With the estimated parameters, we extended
the model to entail gradual evolution of genetic cheaters from cooperator ancestors in subdivided
populations. Extensive simulations found conditions under which cooperator-cheater polymorphism
evolves. In Pristomyrmex punctatus, restricted migration between subpopulations (i.e., colonies) is
possible, whereby cheaters can behave like pathogens by “infecting” into host colonies. Therefore, I
approximated the subdivided population as a population of hosts, applied the SIO host pathogen
model to investigate the conditions for persistence of “Infected” state in the host population
(=cooperator-cheater coexistence) and compared the results with the evolutionary demographic
simulations.
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[P-19#]
The comparison of spatial and temporal niche between two related land snails in
Hokkaido, Japan

Yuta Morii (Hokkaido Univ.)

Generally, closely related species cannot coexist, because they usually have negative interaction
between these species, such as resource competition or reproductive interference. However, the
distribution areas of the land snail species, Ainohelix editha and Ezohelix gainesi (Pulmonata:
Bradybaenidae), are overlapped widely in Hokkaido Island, Japan, despite they are the most closely
related sister species. They have very similar DNA traits (nuclear DNA ITS-1, 2 and mitochondrial
DNA 16S rDNA) and genital morphologies, but the shell morphologies and size show big differences
between these two species. Thus, it seems like this sympatric distribution pattern of these two species
does not follow the ecological niche models, however the microhabitat of these two species have
never been fully investigated. In this study, I compared the spatio-temporal niche between these two
sympatric species. All individuals of A. eidhta and E. gainesi within three fixed quadrats (Sm x 10m)
at three different sites far distance away each other in Hokkaido Island (Nakatombetsu, Bibai and
Otaru) were observed once a month for seven months in 2015 (from April to October), and recorded
their shell size, height from the ground and other several ecological factors for each individual.
Finally, I discuss the spatio-temporal niche and the evolutionary process of these two land snails.

[P-20]
Habitat complexity gives rise to a stabilizing effect of food-web complexity

Akihiko Mougi (Shimane Univ), oMichio Kondoh (Ryukoku Univ)

What allows diverse species coexisting in nature has been a central question in ecology, ever
since the theoretical prediction that a community with more species or interactions should be
inherently less stable. Studies have consistently demonstrated that spatial complexity and
heterogeneity, a general feature of natural ecosystems, promote species coexistence. Nevertheless,
most previous studies were of relatively simple systems and the question of what, if any, contribution
spatial structure has to the maintenance of complex food webs has been unexplored. Here, using a
meta-community model of food webs, we show that the two different kinds of ecological complexity,
meta-community complexity and food-web complexity, can interactively stabilize multi-species
population dynamics. Meta-community complexity, measured by the number of local food webs and
their connectedness, stabilizes as the spatial heterogeneity and resultant inter-food web immigration
between local populations elicits a self-regulating, negative-feedback mechanism. This stabilizing
force is stronger when the food web is more complex. More importantly, the meta-community
complexity can reverse the otherwise negative relationship between food-web complexity and
stability into a positive one. These findings imply that the stabilizing role of meta-community
complexity should be more critical in real, complex food webs in nature than expected from theory
based on simpler systems.
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[P-21]
Understanding environmental and genetic factors involved in the plant-insect
invasion: An approach from multiple reciprocal transplant experiment

oYuzu Sakata (Akita Pref. Univ.), Timothy Craig (Minnesota Univ.), Mito lkemoto (CER, Kyoto
Univ.), Takayuki Ohgushi (CER, Kyoto Univ.)

Species traits are shaped by both their genetic variation and the environmental factors. Exotic
plants often quickly evolve and adapt to new environments. The reciprocal transplant experiment is
effective to detect local adaptation of exotic plants to the local abiotic and biotic environments.
Performance of exotic plants differs within native and invaded ranges because the environment
surrounding the populations may be highly variable at different sites. Comparing multiple sites is
important in detecting local adaptation in invasive species.

Solidago altissima is a North American perennial plant that has extensively invaded abandoned
fields in Japan. Corythucha marmorata (lace bug) is an herbivorous insect that feeds on S. altissima in
North America and invaded Japan 15 years ago. We studied the differences in herbivore abundance of
S. altissima including lace bugs in two sites in the USA and three sites in Japan. The lace bug density
varied among gardens and was higher in the Japanese garden than USA garden. Solidago altissima
from the USA had greater lace bug damage compared to Japan but varied among populations. The
number of other herbivores excluding lace bugs was higher in the USA garden than Japanese garden,
and was higher on Japanese plants compared to the USA. Overall, the resistance to lace bugs and
other herbivores differed among plant populations, which differed between gardens. This suggests the
importance of studies considering multiple populations within each range when comparing exotic
plant between native and invaded ranges to detect evolution of plant traits.

[P-22]
An aquatic vertebrate can use amino acids from environmental water

oNoboru Katayama (Kyoto Uni., CER), Makoto Kobayashi (Hokkaido Uni, FSC), Osamu Kishida
(Hokkaido Uni, FSC)

Conventional food-web theory assumes that nutrients from dissolved organic matter are
transferred to aquatic vertebrates via long nutrient pathways involving multiple eukaryotic species as
intermediary nutrient transporters. Here, using larvae of the salamander Hynobius retardatus as a
model system, we provide experimental evidence of a shortcut nutrient pathway by showing that H.
retardatus larvae can utilize dissolved amino acids for their growth without eukaryotic mediation.
First, to explore which amino acids can promote larval growth, we kept individual salamander larvae
in one of eight different high-concentration amino acid solutions, or in control water from which all
other eukaryotic organisms had been removed. We thus identified five amino acids (lysine, threonine,
serine, phenylalanine, and tyrosine) as having the potential to promote larval growth. Next, using
15N-labeled amino acid solutions, we demonstrated that nitrogen from dissolved amino acids was
found in larval tissues. These results suggest that salamander larvae can take up dissolved amino acids
from environmental water to use as an energy source or a growth-promoting factor. Thus, aquatic
vertebrates may be able to utilize dissolved organic matter as a nutrient source.
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[P-23#]
The impact of nonlinear relationship between population size and its index in a
population dynamics model

oHashimoto Midori, Okamura Hiroshi, Ichinokawa Momoko (NRIFS/FRA)

Relative index of population size is an important information source for population dynamics
models. Although the index is usually assumed to be proportional to the actual population size, it is
not always linear especially when the data are obtained from commercial harvest activities. In
fisheries science, data from commercial fisheries are generally the most important source for
population assessment and thus such a nonlinear relationship leads to biased and unstable population
size estimates. In this study, we conducted simulation tests to examine the performance of population
dynamics model with or without estimating the parameter related to nonlinearity in population size
index. We attempted virtual population analysis (VPA), which is an age-structured cohort analysis
widely used in fisheries science. In retrospective analysis for diagnosis of VPA, one datum is
removed sequentially and the deviance between population sizes from full and thinned data is
evaluated. Because a large retrospective pattern caused by incorrect assumption on the nonlinearity or
model misspecification on the time-varying parameter implies large bias in the latest population size
estimate, we also examined the retrospective patterns. The biases in the latest population size estimate
due to disregard of the nonlinearity were significantly reduced by estimating the nonlinearity although
the uncertainty tended to increase. The retrospective patterns were also improved by estimating the
nonlinearity even when the model misspecification did not correspond to the nonlinearity.
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[P-25]
The evolution of relative assessment in status-dependent strategies under stochastic
environment

oYuuya Tachiki (Kyoto University, Kyushu University), Itsuro Koizumi (Hokkaido University)

Animals often choose one of several tactics in their life history. The alternative migratory
tactics in salmonid fishes are remarkable examples, in which some individuals in a population
undergo feeding migration and others mature in their natal river without migration. To explain this
phenomena, the status-dependent strategy has been proposed, in which a threshold value for
individual status is considered, above and below which each individual should adopt either tactic to
attain higher fitness. This model implicitly assumes the existence of an “absolute” value, so each
individual chooses a tactic based only on its own status. It is also possible, however, that animals
assess their status based on surrounding individuals. This “relative” assessment considers that a
threshold value can change depending on individual situation. Here we incorporate Bayesian
decision-making and adaptive dynamics to explore the condition for each assessment to be favored by
natural selection. Our model demonstrates that absolute assessment is always favored under stable
environment, whereas relative assessment can be favored under stochastic environments; mixed
strategy was also selected as the intermediate. Our results underscore the need to better understand
how individuals assess their own status to choose alternative life-history tactics.
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[P-27#]
Summary of the Range Expansion of Great Cormorant, Phalacrocorax carbo, into
Hokkaido

Theodore Squires (Animal Ecology Lab, Graduate School of Agriculture, Hokkaido University)

Most research on the Japanese subspecies of Great Cormorant Phalacrocorax carbo hanedae,
remains unpublished outside of Japan or is inaccessible in English. In the past year, efforts have been
made to update the scientific community to progress in identifying the expansion of P. carbo onto the
north Japanese island of Hokkaido. The gradual range expansion in the north has been noted in no
English publications and remains unrecognized by important groups such as the [IUCN and BirdLife
International. Several ornithological groups and researchers were contacted in order to gather
information about the current distribution and breeding activities of P. carbo in the region. Here the
findings of Japanese research groups, translated publications, and direct observations are made
available.

[P-28#]
Foraging traits of native predators determine toxic impact of an alien prey

oEvangelia Kazila, Osamu Kishida (Hokkaido University)

Consumption of toxic alien prey can be lethal for native predators, therefore increasing predator
mortality. Toxic impact on predator mortality differs among species and has often been associated
with the predator’s ability to withstand alien prey’s toxins. However, other predator traits that could
affect toxic impact remain largely unexplored. For instance, toxic impact can be determined by
foraging ecology of native predators. Foraging traits, such as predator activity, influence prey
consumption rates, which in turn could affect toxic impact of alien prey. This study investigates
foraging traits of native predators as potential factors affecting alien prey’s toxic impact. We
performed a series experiments on a system consisting of Bufo japonicus toad larvae - a toxic alien
species - and two native predator species, Hynobius retardatus salamander larvae and Rana pirica
frog larvae. Following consumption of toxic alien prey, native predator species experienced
differential mortality. Toxic impact on predator mortality was largely determined by foraging traits of
native predator species. Specifically, food sharing between conspecifics and carcass consumption of R.
pirica resulted in higher toxic mortality of this species, compared to H. retardatus. Understanding the
causes of differential toxic impact on native species is essential to predict the ecological consequences
of toxic alien species invasion. To our knowledge, this is the first study to suggest that native predator
vulnerability to toxic alien prey strongly depends on feeding ecology traits of native predator species.
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[P-29]
Realistic dose-response model for pesticide resistance management

oMasaaki Sudo, Takehiko Yamanaka (NIAES)
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[P-30#]
From tactics to strategies: a model-based verification for the evolutionary process of
the male-dimorphism in reproductive behaviour

oKazuko Hase (SOKENDALI, JSPS Research Fellow), Q-ichiro Nakayama (Katsushika-ku)

Under the male-biased operational sex ratio, reproductive males face the high male-male
competitions. To increase their fitness, the males must contend with competitors using their
sex-specific traits (e.g, forelimbs of amphibians, weapons of insects) whilst maximizing adequate
sperms. Some males possess alternative tactics in breeding behaviour (e.g., searching or struggling of
male toads), whereas others exhibit alternative strategies (e.g., sneaker, hornless). Male-male
competitions can arise male-dimorphism because there is just an evolutionary trade-off between
sexual traits and testes sizes. To verify for the evolutionary process of the male-dimorphism, we
developed an individual-based model consisted of two functions: a function for the acquisition of
females and function for the investment of the sperm qualities. Each function was defined as
exponential or sigmoid curves. Variation of individuals was determined by the relationship between
body size and expression of the sexual trait. It indicates a reaction norm. Using this model, we
observed the evolution of the reaction norm shapes for the males after 50000 generations. In this
poster, we discuss evolutionary conditions for the divergence of reproductive strategies of the males
in some species.
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[P-37]
Differentiation in stoichiometry caused by cannibalistic polyphenism

oKunio Takatsu, Osamu Kishida (Hokkaido Univ.)

Nutrients stored in and released from animal populations influence community structure
because primary and secondary productions strongly depend on availability of nutrients. It should be
noted that most of the past theoretical models predicting ecological consequences of nutrient
compositions (i.e., stoichiometry) of animal body and excretion assume homogeneity of individual
stoichiometries within a species. Here we report an empirical evidence of intraspecific differentiation
in stoichiometry associated with cannibalistic polyphenism in larval salamanders, Hynobius
retardatus. In a laboratory experiment in which occurrence of cannibalisms was manipulated, we
found that cannibalistic salamanders with large body contain greater nutrients with richer phosphorus
in their body and excretion than non-cannibalistic ones. Importantly, because of emergence of the
cannibalistic salamanders, amount and composition of nutrients released from whole cannibalistic
populations (i.e., excretion) was greater than and different from those of whole non-cannibalistic
populations, respectively. Such differentiation in individual stoichiometry due to cannibalistic
polyphenism may be a mechanism of variation in stoichiometry of wild salamanders; because
phenotype-stoichiometry relationship observed in the wild salamander populations is similar to the
one observed in the above experiment. These results emphasize needs to consider how ecology affects
individual stoichiometry and its impacts on nutrients composition of animal populations to better
understand roles of animal populations in nutrient dynamics in nature.
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Simulated verification of factors shaping population genetic structures
by nDNA and mtDNA of Hokkaido voles
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DN TITELS R STV, AFgECIE, FTAERRE DO Y ¥ F R X I (Myodes
rufocanus bedfordiae) DEMEIRIRNT 21T > 72, WEBEE~Y— I —IZiZ~vA 7 ad 7714~ 7
BT, BRI G~ — 7 —I|Z1Z mtDNA Dloop 8%k %2 H\ 7=, EEFEEK FST ZEE & Lz
LML nDNA TlE Fer O, oIt/ <220 ik X 5688 (Isolation By
Distance: IBD)23 8 H 4172, mtDNA Tl Fgr D), Z3HEE nDNA KD L K& REE L0 |
IBD 3Bl S o7, RIZ, ROAET NV EZBRE LTEEX—RET VIZ L - T, B
DRILDAEEHM O Fe N ED K S g2 — THAh SN D afi~Te, ¥Ialb—v3
VORER, v — D —TD Fst DY), BOKR/NIFE E NN, IBD (Xl FO~—0—
THiH &7z, FEEEDO mtDNA OBAIEMABEZ BB 5123, thoERFIREREZE
T H0ENH D,

[P-42#]
IV HEGEOEGHNGEEMBEICEITAEROBELZTORRER

ORRAMET + ZIRHE (ALK - BREERAPY) - ke (dEX - FSC)

ALVE > > 2 F7 (Cervus nippon yesoensis) [HIAREIL., ~A 7 27 F A ~ DNA OfEHTIZ X
VAL 2 DDOBEMIZ I TN D 2 ERB LRI > TV DR, £ DR HIOEE R oiRE
R ERILETZH ST > TV, AR T, ERHEOY 72 S BT L
TRBROENT 21TV, IR OALEEZ LV IS LB EifEzHE L, £7-. 0%
N &R OBEEROITREZ R L, WERRERE L BEEREOBRZ TN, £ Ok
K. SEHBEOMEER LOF N ZEFNLY bEETHLZ ERNghrole, ZhED, =
BRI T D EESRUTERBEIC LD AT EOBER TIdienwZ ENHI LT, Fo, HEE
SNTERERENITH LTV DEREN L O, OEK L E L Ty v N
BRI 5 I H Lo TR BIT R oo 7otz sd, Thub BTy U ) EREE O [ERE
Lo TS EfERRfHT D Z LIXTE e te, S%IL. BEROKRER & L CTEWMFR 72
FRITER L TWSBERH Y | R TITFEE DT RET 5,
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[P-43#]
BAHEMHREEENMNOBAEESE

o BT (RARHK « AFFE) - E (RAEA - AFBE) - KE#ET (RREK - A
GIEEEES)

TR DO KUEZEEN T AEMBEI k2 B e 5.2 5 Lnbiv, 203 To AN OAEERRE 2 &
PN REYSIE DILRIZRODICSER T N ERETH 5, AR TIEZ O THEYER I DR
AN S A AREBIRROZ(EISER 35, FHCEE EREOKRE < FHKHE DL
SIATI DR DDA SN DA ST BB A 5223 2720, AP O B oo A B R
TdH HIKIR & BENIC & 2 RO T 2 A VTR BIEE 7 L 2R LTz, v =
=7y R T==D U ECEV BEZEEL L TEFY VT =29 Y &2fTn, EROME
BET — 2 2 O TARAMER O BB MICED L T A =2 2 {8 LIz, BIEOKRT
— A ANNELTUIab—rvarafro e, FSnEFEE LR TE R, fBRX
gz AfE & LT, FRRTPRIA~DISH TR R S 5,

[P-44#]
Y —HEREERICEB TS EGHNEAEHLEOET A VEE

oy (EK - BREERLERE) - g (ALK - FSC)

HEBGATEETF O OHECERERE CORL ABBEBMOMEEROMAEZ B L T 5
DHTHD, BREIZIZINETIZ, RO TF v~ > X TEREMICEWVERZ ERKR S
LRERAMENIVAERZ ZLEZRH L, ZOMEREEIENHEFSNDIERLE LT, »
V)RBOREMET 7 X TICEH L, BAMCEBWTHAENN— N —DBEITEEBEE LN
DT BB, EOEBOMRIANDILAERROEEIELZ BT 5 - OICEER I OO
Ho, TER-FF—DBLEERIT. FEOEFRICEBEEEL 525, FEFEORE
EEZLDMBREIREG 252 LT, IR-BREOBEIREZLEATH L TWD EFZ X,
AW CTIEIAEME OBBLBEBRNFEEOLEGFE~OKE L HEBEHROKRIEEZ BN E T2,
FTEANEE ORI LT 7 7 %7 B R L, BEMIT21To7-, RICHEME
BRI DR RO N ) FFEAEICHERE L EBROBEEEREIT T, 2D ORER,
N ) REM T E T EME OBBEROHEN R D Z ENRB ST,
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[P-45]
REARRTTORERTE

IR (RREEK - ARE)

T O X5 I EBEAEWT, BEIE WO FERZRDLAEDERWEOICEREOEHICK LT
Migs T B0, IIAREER AR T HAA R IS IV AEETH 2L TIOLEBRED Y 27 2[4
WETDHZLENTED, MAEELZTIHMORNTEH 70— HETHRIMAEEEZITI b O
W D0, RFEWMER EORKINC LY FETHAAIC D & BURMARE DIy 8ERE R 5
DEENEZ, Lo THFICK DT ~OHBUTIN A, BUBHERJE L ~O R AR A BE 2 [FIRFIC
T9 2812725, EBREICHILNA U2 EERE FICB O TE, REBRE CAE SN DM
RIZBUEAR W DR ELOSEE A S 4 28 A CTHRELZ Z T 2 TN &V, TN TH ZOW
PR AEFERERDNER IND T EDOL I REERHLDEA 90, AT, BEEME
AW DR RTEENRE & BE R AE DATHE T /L TRk U, FEEL S BEA MR ~ K F 9 5 8 & AT L
Too TEARERERFICIIHELORIKN A BT 2 Z b o lz, & SITEEED & WA AE K ~D
BFHEIC LY, BEERICEEIN TV A2ERENEE TS « LERWGRIZONWTOENE
BETD,

[P-46]
Eco-evolutionary feedback in the wild insect community

oShunsuke Utsumi, Hirono Onodera (Hokkaido Univ), Masaki Yasugi (NIBB), Nagano Atsuhi
(Ryukoku Univ)

It has been still poorly understood how complex ecological communities and rapid evolution of
a community member influence each other within a similar time-scale in nature. This is because most
of empirical eco-evolutionary studies have adopted a homogeneous experimental environment, clonal
organisms, retrospective genetic variation, and a few community members. Here we examined
eco-evolutionary feedback loop in the field. The willow leaf beetle Plagiodera versicolora and
willow-associated arthropod communities provide a unique opportunity to investigate a reciprocal
interplay between evolution in a non-model, sexually-reproducing species and ecological dynamics of
a complex community. The leaf beetle individuals show a genetically-based specialist/generalist
continuum, ranging from a specialist which exclusively feeds on new leaves to a generalist which
displays non-preferential feeding for leaf-age types. This foraging trait and willow-associated
arthropod community influence each other. In this study, first, we performed ddRAD-seq to reveal
fine-scale standing genetic variation in the field. Second, we conducted a genome-wide association
analysis for the specialist/generalist continuum to develop a specific SNP marker. Third, we
constructed mescosms covering mature willow trees and performed manipulative experiments with
naturally-colonized insect communities. The leaf beetle populations were inoculated into the
mesocosms with three treatments: specialist-dominant, generalist-dominant, and mixed. We tracked
community dynamics and leaf beetle evolutionary dynamics. Community structure of diverse insect
species differentially developed on a tree crown, according to the initial beetle treatment. Furthermore,
community divergence could feed back to rapid evolution.
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[P-47]
EBRIVIO-TICEIRE - BEWZEOMBEER

ol By — CRUEf RFEARREM e ¥ —) - BEHA (A HEREREELSHFZEAT)

FINZAERT &M b e r 7 13O FBICHEZ R Y (BEELICHRWTREREL 2 AIH 2 & T,
{mﬁ@ﬁ“é@]% %ﬁﬁéﬁfoﬁﬁzﬁi&%fm@tbfb\é (BT v=7), =, AR s

T OERITENCIL, ARBATOREIZS U2 ERZ RN 2 LR gnoTnb, 2
TH L, Lﬁﬂht#7@ St %Wf%%@%@wﬁﬁEZofwﬂ° BB e
HE~DOEBEOMHLITICHEWVRD D00 LIV, AFFETIXEADOWJINZ AL 5T 5t

FFHAHT NS T OEMITE & BREEE ST HUIR N 2 E N D B D 72%5@5’] \ZRREE L 72,
ZOREFR, 1. MEBELEBPRIVIINCAERT 25T HIT ResrZ13E, L0 0sy
WHER CHER L2 REIC O EEbEd 2 &, 2. HWELREEEZIED b ZHEMNEAX
IR E, HELICR L TR O ZEN TSRS < 20, 3. RFrT 2 BEHEEY
DOFBMEARE S O SAREE N L7, AR V=7 ONERIZ L - T, Hilskp)Rr 2
70 BREE - BEEEDNBIH S5 rTEEME R S T,

[P-48]
Analyzing elasticity of projection matrices with intra-/interspecific competition and
phenotypic plasticity: experiments of two Anisopteromalus parasitic wasps

oMasakazu Shimada, Yasuko Nagase, Minoru Kasada (Univ. Tokyo)

Elasticities of the Leslie matrix identify of which developmental stage(s) natural selection
promotes with higher survivor and fecundity more advantageously. In nature, however, organisms
show not only phenotypic plasticity in the life history but also have biotic interactions such as
intra-/inter-specific competitions. Therefore, it is important to analyze the Leslie matrix in
experimental systems that is controlled with phenotypic plasticity and biotic interactions, from the
point of view of evolutionary demography.

A pteromalid wasp, Anisopteromalus quinarius, was registered as a sibling, different species of
A. calandrae. A. quinarius shows great phenotypic plasticities of life-history parameters, provided
with honey. However, A. calandrae does not have any phenotypic plasticity of life history parameters
because they suck host with straw they made using the ovipositor.

We set two experimental conditions: low-density (2 females per cage) and high density (4
females). We analyzed intra-/interspecific competitive effects on their daily-based reproductive
abilities and longevities in three weeks. Integrating the two parameters to the Leslie projection
matrices, and estimated elasticity of eigenvalue. Both density conditions showed that elasticities of A.
quinarius could never compete better than A. calandrae. Therefore, coexistence of A. quinarius with
A. calandrae in Europa and Northern America widely suggests two maintenance factors: geographical
isolations locally and non-equilibrium biotic interactions with surplus of resources availability.
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