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Introduction
Takashi Noda (Hokkaido University)
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Plant-mediated indirect effects on insect

communities
Masahiro Nakamura (Hokkaido University)

Indirect effects occur when the impact of one species on another
requires the presence of a third species. On terrestrial ecosystems,
indirect effects exist among herbivorous insects mediated by host
plants. Herbivory by one species often induces morphological,
phenological, and chemical changes in the host plant that, in
turn, alter the availability of food resources for other species
that feed at different times or on different parts of the plant. In
this presentation, I mainly focused on the roles of leaf shelters
and compensatory plant regrowth that act as mediators of plant-
mediated indirect effects. I expected that such mediators would
initiate positive effects on herbivore insects by enhancing the
availability of habitat and/or food resources. These studies are
individual approaches, which focused on processes and mechanisms
acting on a relatively small subset of interactive species.
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S03-3
The role of density dependence in community

dynamics of coral assemblages

Jason E. Tanner (South Australian Research and Development
Institute)

The role of population level processes in determining community
dynamics is often ignored. For example, while the role of population
density in determining population dynamics is well studied, there
have been very few attempts to assess its role at the community
level. In this talk, I will give a brief overview of a community-
level model of a diverse coral assemblage, where I examined how
interactions between species influenced community development. I
then move on to an examination of population regulation in adjacent
monospecific stands of a zoanthid, showing how density plays an
important role in the dynamics of this single species. I will then
focus on merging the community and population level approaches
to examine how density-dependence influences the dynamics of the
diverse coral assemblage. Taking this composite approach, I show
that density is important for 38% of parameters in the community
model, and in particular it plays a key role in colonisation. Density-
dependence also played an important role in allowing high coral
cover to develop. It is becoming apparent that density-dependence
can play an important role in many communities, and thus it is
time for an increased focus on how density-dependence, and other
population level processes, influence communities.

S03-5
Effects of dispersal limitation, environmental
filtering and interspecific competition on plant

population and community
Masahiro Aiba (Hokkaido University)

Local plant communities are assembled through three major
filters, i.e. dispersal limitation, environmental filterring and
interspecific competition. I examined effects of these filters on
community assembly of understory plants in a semi-boreal forest
of Tomakomai. At first, I tested whether relative importance of
dispersal limitation and environmental filterring as determinants
of spatial population structure is different or not among species.
Although moderate importance of both filters have been
demonstrated in numerous community-scale studies, this would
be a first population-level study, which detected a considerable
interspecific difference in the importance of dispersal limitation.
Furthermore, the interspecific differences were not predictable
from the functional traits of species, including dispersal mode and
seed mass. Secondly, I sought evidences of environmental filterring
and interspecific competition by trait-based permutation tests.
Patterns that suggest variable effects of environmental filters and
interspecific competition depending on stand type were found for
multiple functional traits. These results represent complicated roles
of the three filters in assembly of the understory plant community.
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Effects of density-dependent competition
varying with disturbance on stream invertebrate

assemblages
Terutaka Mori (Aqgua Restoration Research Center)

Variation in diversity-disturbance patterns has been observed
for various taxa and has been explained by assumption that all
can trade-off in their relative ability to compete and persist in
patches and to colonize new patches. However, empirical studies
have reported that species did not exhibit clear trade-off in traits
assumed in those explanation. In this presentation, I will explain
that variation in diversity-disturbance relationships between feeding
guilds of stream invertebrates could be provided by both strength
of density-dependent competition at the community-level and
relative differences in the competition between dominant core taxa
and rare satellite taxa: dominant core taxa, which were distributed
in most study streams, did not show trade-off in traits, but rare
satellite taxa, which were observed in only streams with low or
high precipitation (i.e. low or high disturbance), did show trade-off
in traits. When dominant core taxa have high community density,
they may regulate the strength of density dependent competition in
the study, leading to displacement of only rare satellite taxa.

S03-6
Linking population dynamics with species

abundance patterns
Kei Tokita (Osaka University)

If we investigate the number and populations of species in an
ecosystem, we can observe universal characteristic patterns, the
species abundance patterns, such as species abundance distributions,
species-area relationships, etc. How to clarify the mechanisms
underlying those patterns has been one of the "unanswered
questions in ecology in the last century (May, 1999)" even though
the knowledge obtained from it would affect vast areas of ecology.
Various "statistical descriptors” such as the exponential distribution,
the log-normal distribution, the power-law, etc., have been applied
to ecosystem communities, but the mechanisms to generate those
patterns based on the realistic population dynamics have not been
fully clarified. The neutral theory (Hubbell, 2001) is a candidate of
the mechanism for an adherent community like tropical rain forests
and coral reefs but it have left an essential question, why such a
community appears neutral. It also have left the more complex
systems a mystery. Such systems occur on multiple trophic levels
and include various types of interspecies interactions, such as
prey-predator relationships, mutualism, competition, etc., and their
adaptation and evolution. In my talk, the latest physical theory to
link the evolutionary population dynamics to the species abundance
patterns is introduced.
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Role of parasites in biological invasions
Mark Torchin (Smithsonian Tropical Research Institute)

Biological invasions cause billions of dollars in economic
damage each year and are a serious threat to native biodiversity.
Introduced species often escape most of the parasite and pathogen
species from their native range. While they can also bring parasites
with them and accumulate novel parasites from their new location,
this is generally only a fraction of the number lost. Introduced
populations are also generally less frequently infected (prevalence -
% individuals infected) compared to native conspecific populations. I
discuss patterns of parasite release across a broad range of aquatic
and terrestrial species and give some specific examples of how this
may influence invasions in marine systems. In conjunction with
other biological and physical factors, release from parasites can
explain the increased demographic performance of invasive species,
thereby accounting for much of the damage they cause.

S04-3

ERROPOFEE | FHERRICBVT/NIARLY
BNEREN T D TRILF—

{EBEREL (FHBA - 7« —JU RHD)

FAEGIARFIEBNICHFAEL, SEPHEOLHED EEY 5D 5
ELELNTVD, SO, FAEBBORECHE(LER, 512
ZBFEFHEOERERIZ BT A EE O, EREY 0 E B2 e
LS A2 D BIZIE, WEE -EEOIMLBARE TA LN L EEDOIT
B, MEHEOMEEMICE T 5, HE LMl E oMEFH O
Yk L C, HEOME - B, S5 I ERRERERIC L BET
LU FREMEDN D Do L LA S. TOBHNEIFIZITEA LRV,

WE S, WL 72 s V8 CEEIEE) 1254 - 478)
BES N < Ko< - 30 F Y ZHM, BE 2 SIS Tl
NNCRKEICHROAAR, W OEKMEETH LT rHaEOEE
GRPERE b T ERFER Lize N) A F 0 VEDVESTLZ DL
ANVF—EE, DL b HARGHO LGN E R IZAE L
BY. A7 FEEEOFEBOBIERN T ANV F—OB L Z60%% 4
DTWEEELH -T2,

FRLOBISEEE L L0, EHE S NS S B e R
FaN) AL VEHOBBELIFHEEIZH T T, TThoftihesr
PEVES 5 KBUBEEF L ERR 2 FE L 720 Z 055, i Eo & o
Hil2s, MIEOAL ST, FHEHO Ny ¥ YHROG L FEL T,
TN O ETRE L LRI D BET L2 LWL 2% - 72
F 720 BUEEITH ORI BT, N TR L ORI
BICHBEYZERIBD SN, SO LiE, FESEPHET 5 %
VEF—MEICD BN EREPBOONDL I L2 HEERL, TOERNR
ABFEROMH IS T R PS5, R#ETIE,
NS DOFEIMIEE AL 25, EERIIB O THEEE DB+
5 I ANF—OEEN OV & RO 720,

139

S04-1

S04-2

SRR - NRFER : S, KRTHDEETVDDD ?
RBHth (RBX - £1E)

HARTHREFREDIH DR TA LY. L2 L, BEO#ERDE L
1, AAREOWEIZ L ATERFEANOREL SIEP L, Akl b
LI B AT NDHEML (WA VA, M, FER) LZopEc
M 5HmE VIR TIE R o2 2B bhs, 20 RICIE,
AR R ORI L IR FOFTE TITbC &2z, £k
FRRBEARIML T2 k& W, LIdF 2, TE, JhkaA
ARG ERICET 2 MAND LS oHERm S, BICgs %z,
BRZEWHEDS S 2> TEL. RHKHTIE, DAENZBIT B4
e L HRREER Z O CHIEDMIEMEMATH L L LIZ, HE
507NV — TN & BPAIRTOMIERFEE W5 5.

9, LX) phkGFERPIEIrS BRICEELATN, &
DL BMELRI LT 225285, 2 TR, EICK
HRFOWTE TN — T2 Lo THE IS S N7, LKoo HAR
Neoheterobothrium hirame »*H AN O EE 2 R TH 5 L
J X Paralichthys olivaceus &EIHEIZ KT L TV A B Z /N 5.

W2, DOPEOFKBUIZB VTR E AL HERFTL L) 104
7V —F) Lepomis macrochirus & 777 v 7 )N A (F
+ 2 FINA) Micropterus salmoides 7%, fa £ & L CIERFA RO
RIS ED L) REEHE R L TRl D, F 72T
RIS LI  DILRPIKEHDEGE - EE L TV 505, Thoyki
PIERFAERIZL > TED LY IEFEFF SN T L 0% 8T 5.

RBEIZ, DOPEICBIT 2 9REOFERTZEI V2ICHEA TN,
WERIRRL &L BT, 4, KT Tl E T B4R L ka4l
TR & OBRFEHICE ST 2RO LT EZFFZ 72\
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Predation intensity by birds affects parasite

prevalence in intertidal crabs
*HEBEE MUK -HE), AERE FT;LK-EBE),
ETLZR)

TBICHEET 2 H = FHod2id, W % #0535 o0 B I S R
HBEILR>TVE 0D %L v, AIIIBTEOTE T, 7=0
FERBREM T L > T, WHOBRGPEOREICERAN LN, %O
HPOBERMN;T OLEREEERZB L TWLIREEDL S 5755, FOH TR
QEELZLOIFEICLATHEOREZLEZ NS, AP TIE
Fay X s YERHZFHOELWAZETHY ., hFETT 754
VA ZEHBEICHAL TV DA, BIREmTIEY~ b Ay =5,
FHHZ, AAVEN R ELLLCARTVD, ¥ 7 AV H =1
TR 272 ) O EG UL, WEEDRL 2 7 FHEMTH- T
b, BELEVCIEIRB EN L o7z, FAIUSKH L, Y~ bAYH=
BT, ZHEICVLEE LY SREBICV S EKD A, Tk
e RN L D o720 REERSSIFNMEZED TRETLHFETDH
5o WEDOEEN., BELLLMHOMGEL ML T, 7 =Rl
AT B 2 AW B OEREZ D TVD T EFR LTIV,
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717 = FEITEEE M N THE— o species flock ZTE L TWwW5b, 3
BNEATE (CUh 7 =FHE) &, WERKIOEE 7 S HE
ZEOREHAIAE L TBY, HEHEH, S 5L L 22T REE A E W
P ROV TOMEBER I FOFEMEICL EEF>TND,
mtDNA (IR & ZBIFR 7 CIERIC AL L TB Y, REAHITIC
AT E RV (BFEIED. 2003). £ DNA RT A VA L OENT
MEPLIE, CUN TS FHEIBEINNRY Y F STy AT
SFHEBEE IS PND ZEPEBOWRE L > TEEMIEEINT
W5 (B - 1B 2001, Kamiya & Shimamoto, 2008)s D 220
B AWM, EEAME (77 =FE) & OB F 7200
LW, &512, rDNA O ITS1 SO TR R TIE, ¥oh
D= HiE - T =R L DS, BB R R R L 72
LAHRLN, O EDRBFEN E TICHEEICL T b,

717 = FHEI ) LGS AW o —Ff Genarchopsis goppo (1%
BEMARICA R LD 200 ME GEEMA L W) 2540
FThH. NNG T SRR S A E F o, I
Wt LTI S 5. ¥ T ey h TS FREEIEEE 50
TREORZER RS, L LD, G goppo (I3 b
WCHUEE I & A SFEIE L 2V, 7 = F MR AL S
EREONS, MINENI T ML EAEIC L > TRE L, I %
BETHE, ETA T ZFHEIL TR TEZHETHL DD,
G. goppo “DEGLM IR A TIXIZE A ESL L TWiRwds, 7
ToFHIEZZOMTH L EEZ O, FERNOERGEOEL)
BB TR DUEEEZRL TS, T2, BEFTOEZ A, =
WM & AT E OB E O A HIZIERTE TB 5T, £HBO%E
FETH D,
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BYWIRE A 7 A, SR BRSO LI U TR ERE 2 4T
W, fTEN A LS S, WAHICT A EREATENE Z O R L Bl
D1DTH b BHELDMEDPSEWMAH GO EZ N D70,
TELEOHEERBEOMEBRRZ b & IClERE T E ERE%
1) TENFHEPII R > TWh, — T WEIFEZICH LT
T F ) I LTI Y, BAFORAITK L Tiamn
WATEZ L 528 b 40V, ROLBELLTVOIIT2EF OB
WEZEEZBET LI LAY, FOMFEZITHIBYHITILOTHS
Jo LA L. ERICEL TOMEZITTb R VE TLINDiA%E %
FIZ W CHEDL L TTOMAELZRMT 2 2 LATCTE 5, #iH
TIET A Y RPKFOFENMIE & W) IIPHEZ Z T2 WIEFT
FEINT B &) [IEATE & 2 ORBIZD DD L ENE BT 5. 7
A Y RIEIN % KRE L SZERT . EORIIIVOMFE L — FE24T
) EE v, JNEFERICL WA (HEHFE) 25205700,
BN % AN 2GS E QIO AAFHI5R BT b, WK
Wl ECEIE L TW A A, KB TOIEEIA W HE TR T DU
DHETHIENTEL, TAYRFZOFEBEIIH L, BHARL,
KB OE LB Z FEA DTS L TIHDEFREHO TV 5.
L2 L RWALE COREINIIE T AV F—HHE AR HBIED ) 2 7,
KIEWZEBALRDE T R ED T A ST Ho ZTDID, T A
VARIIINGFA ) A 7200 U CRIKICEINRE 2 2L s &5 2 & H%E
IS TH Do M TlE, EIVENCEME L 2 S ERO®E IS LT
PUEREE 2 2L S 2 2 & [ — R DS ] U A A 095 1 & s IO ISR
BRLCHEINT L ICZDREEZZALESELZ L, Lok T A VR
DREINGELE DPREINZ D DI E AT Ho ZNEDSEO
BEPENOPICFRCTHEE,r BT L2 LB I12, 5RO
S TLE L SNAHAIZOWTHRT 5o
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INFIHIBRDE R C X DEEFEER EFERDZHEKIE
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ORI E M O SO EE TH o S DLW SR 1k
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FWA AR TR TR & ZBR % F T 720 hkoTh R & i
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& 0 Fis3AL L 722 H Cerithidea californica (K3¥) & C. pliculosa
CKPEEE) W CHFET 2 AR A Fgen G & LT, MR W e dilik
OB EE R DL ED & D B i 52 2002 L
T2 NS 2HDOBFIZEFEL TV IS8T T o= RN % 34
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S R VERIR ) SABRDSAAET 5 729012, A AL I HAE AR 0 R <0 Hb 3ok
TEBEOFE R L, BgehDd 50 L CRIF 2R HA2H 5.
DFN, FARARAELLIZE ST, FEMICHE B ZADHKI,
BELERBEE 2o TWDLEWVZLEL) . FRTIE, 2o [EHR]
2 HY OB NETOUT 572002, ZEEIEED L IZFH L
TWEDEALID? 72Ez2IEF AL, EDLHIZET IV FHOTFAER)
OFREEAPIERERIRL, HORE SR SETWLEDES ) h? il
A ADRME R, EO L) REEKD S 725 Twi-fie 2RI
BRENDLDIEALID? FAOTFEERB LA ZOMWENRIY AR E
LEHICBLTY, HaHoOBERRTFBROFTIREL, KH
OFATE D EELFERETHLI LI NTTIRBINTNS. L
L, WS [FFAR] F 2ADBTIECE O % BT TR
HEDZFDRNEAH L, XA, KEOTTEZ T E2SHIZL T
W, EBKEDOI A7 2 @b 8l b. EHIZZITERE
LR DD, 2O LD BREE EWIZ T B AL DM EE
OIFFEL LT, MEBEOPWRLAIIEALL TELEV)ZETHE. K
BETIE, Var e VICHTAMEEFOIEAL 2L, RKE
THME ENBMOERPENED L) IZHOELE T DN T
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BRIBBNERRTE L. E3T0BS
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HBRO G & RS TREE 3§ 5 W, 305543 50 BT
TIXH S5 ET%E L CH % 155 E#EH producers &, E AR OUF
7288 % REHL Y § % H44:% scroungers D O DA H Y ) b D
DA %2 R RIS L CHEREWICRAT 2 2L 0EITH D,
EHESREEOEREAIRIET 5, HEOHWIZIED X ) IR HES
2B He HARFRZIES =T M) o, ZhdfEr v —#
DB IRNT % 0 T & 720 SRS O FIERI WIS L TH
HRERIT) 2 &, AR (o 3V F—FIf e % LB E OB
Hh THo7204, e/h) DIEMATFHEZITIORDEMA TR L2
O EOMB RS, 22T E SITES T O EEPE I B A
AT E BT %o

FEESRFMLETH [FCIHEONL/NEWE] (SS) & [ff-T
Bons k] (LL) £2H b, b NOBFZREE § 508
FCUE, SS > LL O #E I 2 BB A RIR & 008, FEG Ry = Ik
ISH) AT R & A7 LT & 720 (ADHD 7 &\ K 2 OREFTE)
. JTHE L @ IRE I A e T 5. LA L., O A
26 AL, EEIRERIE T TG % b D TH S, producers
1 scroungers & ) FIZAFIZIE < L& T 4 22 5. scroungers & T %
WKHROREHE XSS ICE D EVWRIHE G2 ETh D, EIE. ¥
G EHEE T SO 7z, F o 72 (A DB T scroungers (& £ 1) v
producers * #) XX ThHh 5, EEE BT I3RAH OEB) 2= [FIHH S &,
BEEHE L OHEBECESTHREET SO 20 L) ICHEER
S EIE. Wb BAFA (scramble kleptoparasitism) @
TR CH—MIICERTE S, COFHETIIS I, BEIEICHT
L AR E OB E E AR 2 8 U CHF T 5 72012, AR
ThHhbD, fam L7z,
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BHEEMOBBALBABE
7| B R - )

B AR O TR AL, BECAEO B AR L < I3HRE
EAEZ R E LT, Wb e LTEBSNTE L, flziE, =
12— =5 FTIE, 1998 4E £ TORIC 50 FELL_E & 0 B 4H AT
ASENTWDE (%), —F, DOETIE, EFEOFEAERIL, »
TNUDEAEMB L -BEENRELTEBY, 2006 F2iFLHTay
J DU SERTIC. 2 LT 2008 AFIZIF Lo T b R AMEETTISHEA
ENTWD, WIMIBIT 2 BHEAYOFE AL, FI2, RIELE
RO A N—ZMET LI L 2HNE L TWE720, AR
Ji DFEBE D N EEN B R AR O IEAE DR TTZE D B DAL
EoTwd, THUIxt L, HARTEMS LT 2 FEE AFE L,
WS EMICEELRTAETH 2 B - I BE L ko Twh7z
O, [HEREROBIC] & [EER L MBS OB ) OFREE] OR
FNEREE D,

AREEFETIE, BN BT 5 B AAEY O FRE A HIAFA OB
ALy HARGO HARTEFELEOME T 72 ERdedt s L O
R AT .

% McHalick, O. (1998) Translocation database summary. http://
www.doc.govt.nz/upload/documents/science-and-technical/TSOP14.
pdf
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BULRBREBRRTE
MEAEH (B - B85

B REEME TR ORI EEZO OGS, —HkIZ,
Z OV OBBII AR O A X F OB IRIEICRE R (E
EHRR) REICEAEN A, M2 T, BERIEZOEETH L OHhD
BV R L, FORMSRBEIROBDICHETLZ LD DL, 1
S, B ERER L 2 EEIZROBCOBRD Es ) . Bk L7
BEEEOHEIIR LI LD LLOGHEBETHRESIN TS, &
By TOBRIZOWTZOORHARE SN (72720, mE Ik
Tl v @12, EERS RS RERE RICHHOTHY X 5
(self-assessment hypothesis) : & 9 —id, WA EDTA00 2
5. MRDSEHEARF O B Srfelig a2 I L. T4 2 % (social-cue
hypothesis) o BARGIZ 25T 5 &, AiEIEREERLFE I X 21TH OB
fich . BETHFEMTOBEORG I X M5 BIMIC X - T,
TEDPATEAZEZ AT ETH D, WTAIZ LT, BRI
OFERPEICEE 2 HE 2 ES, 22Tk, AF Y I XA ME
FEOFZAEFE LT, BMFREBEDSED L) I2F ZADBFITEIR K
RBATHOERIEICEET I P2 MET 5. AHEOF I A2 EK
D49 o EFRER LK DX O BRI B A KIS 2 vAs, Mok
BEA S 4 HIE A ADBERIE 0% FTTF05 I L0 >Tnb,
RIFFEClE, RIS & BRdLREER DS E D & 9 12+ ZDfTE)IC
HEZRITTON, &SI RTHACREERRIC X A ITE OGRS 4
H 7O EHIze BONTAERN S, BSEERIF Z DT8O
HERPGEICED L) BEEEFOPEERT 5o
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9/ MU ZREIES LT RIDBEE
PUBR AR (SRIRILA - BAK - BRI

2005 A5 T MY DPFEEA STV L EREHTIE, KED
EHORECHEZ G0, FEL2TWFME 2> Twd, BAEREER
AHIR T ARNZIE T Y/ M) AUKE TR 25T 2 8 BlE &
Tz, FEEAICH 2o THELE LUK &0 5 2 2 KHE
BRI, a3y M) OBRERFHEITE L CORESIIEES Nz,
COL)BEENS, W MRS MK, NBUEKHAEORE
W7 EOEFM A S %Y, 2003 SEIAERILOTY AN E - 72
a2 MYESEE, 2010 4512134 220ha TERENLTWE D%
L, BRERSTIRES I CEBE TN,

2006 4£ 9 FICHUE Sz TR % [A4E 12 A F CEBRid L 724
R T, REGT L RERERMREE OMBREMBIT L. 20
AR, KECTOREIZE L RS RETIREL 1T > TV 2 EIIC
FEVHTE &RV E TR L Tw b 2 L 2R 5
o WEBPSBr AET L, MEREKICGAONEbDREAN
Ty 70 B ARTE 3 A ARSI L 7275, A% BICARAE L % 2o
7o VBRI A HIC 13K Hbas O HEK B CHREE S 2 R S R o 72,
C OMRIEEAE 6 A2 IEH 0K COFRMEFM AR ML, 4FE/ % 8
U CHRICKHAERERZFRH L CAEBWHER 2 EAVRKBR SNz F72,
2007 4EAZIE F - 7 B AR IC X 2 WAL T OGO % 3K A 12
BEINANLEED ECiibh, BUEEITESEELOKHEE X <
FIH LTz,
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hrzgEds LicRithDBE
RIS 15X (FBARE - EARE)

2008 4E 9 H 25 H. #iBEERICB VT, DA ET—EE A
L7z D EAER SIS CHERE S/, FEEA SN b ¥,
BRI SR L 72/ MEE SO MU 12 13 E A T R N & IS
LU 720 Db ERLD X ) 2 FEEL FOME L. B2
OB A WIS AN AR A O BEN AR 2 iAW ES
SO FOEBIFERICEDCAHREAEY F ) A OVET HIFLTE
7oo BARMZRMEETINEE L Cld, EEBICBI 5 BRI & 4L
SIMAER T LI R - AL GIS 7=y N— A% fELL L
T, FNEAM L REBE & EEREEICESE, FFOEES
HAEYCTHLMAERE, FYay, Ny ¥EEEOEENEE~ v
7L P EFE b 0% BB S HEE L R < SR
W AT LI LT BREAT - VICBW THREAZ R
O DL E RSB E I L7z IS, S e R
WA L. ARMEEMGEE L 72 8 & &% 2 24 - )l - PRk
iz, HBSEDS B VCIZEERIIOG U GRIRMISEAT 5 2 212
X0, REAT — VSR A — VICELE L 7 BAKRY 2 A S
VA ERPIR Lz, bivbiud, VELZHRTEY 7)) 2530
WCEBRENAEHZ BT 5720, SInE TEM - Wb BT
B AR Oz M- T & 7z RFEHTIX, FICBBZFIC, T
EFHREOMEB L, HAELHEEST 2 L THELR KOOI
ARG ZRBNT 5,
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LKHFR AT 22 5 LA D EEEREOJRE & A 72 RER DS TRA
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BEN»OBHICHAR L2 &, 2 2 TIREROE L BEERE.
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WMBARERD [HBGR] ThbH I L2 BRI EIHBTH 5.
B, FLLTeARR, UhYFRE, EERAEREFETDHS
7Ty b EHOBMAREECTEH, WEARRO [P
ELTORETH L. TNo ORI, MIEARER & flf 5 2 ZH 2,
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SHIT, MHEEERE, U 2 & B O BURE R REREY D
AR RE (RO E HW, KROZELR L) 2 KBLT,

B EE A L, ERROELSERD S b, F72, FHEEZHY
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KEFT A & EETEOUIL L MBAERROYII R D 720
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Diverse shoot architectures and converged
mechanical safety among sympatric woody
species

Yusuke Onoda (Kyushu University)

Shoot structure varies enormously across species, yet how
such variations interact with their mechanical stability is poorly
known. We present a model to calculate safety factors along stem
axes against stresses imposed by gravity and wind. The model
integrates side branch architecture, leaf and stem mass distribution,
stem tapering and stem mechanical properties, and is applied to 16
coexisting woody species from an Australian arid shrubland. There
was substantial variation in leaf and stem mass for a given length
of shoot across species (140 and 20 fold respectively). In contrast,
safety factors for gravity or wind varied only 3-4 fold across species.
Safety factor along stem at 04-1.2m length was roughly uniform in
tree species, but was more variable in shorter shrub species. Stem
modulus of rupture (MOR) was unrelated to safety factors across
species. Stems with high MOR had slender structures (higher shoot
length/stem diameter), which compensated against the positive
effect of high MOR on safety. These results suggest that diverse
shoot structures across species are constrained to satisfy similar
mechanical safety factors with internal trade-off among traits. Our
model strengthens mechanistic understanding about how key shoot
traits are coordinated to satisfy mechanical requirements.
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Architectural trade-offs among tropical tree

species in relation to life-history traits
Yoshiko lida (Hokkaido University)

Tree architecture is associated with light capture, carbon
gain and the efficiency with which trees reach to the canopy. In
closed forests, trees compete for better light conditions and face
a dilemma whether they require current efficient light capture by
horizontal expansion or expect future light capture by rapid vertical
expansion. Therefore, it has been expected that species-specific
life-history traits among tropical rainforest trees are related to the
trade-off between horizontal and vertical space exploitation. In this
context, previous results are inconsistent because they deal only
with limited target species and ontogenetic stages.

This study examines the differentiation in tree architecture
over whole ontogenetic stages in relation to adult stature, sapling
mortality rate in understorey and wood density at the community-
wide scale in a Malaysian tropical rainforest. As expected, it
reports that adult stature is related to species architecture. Possible
disadvantage with low wood density was not detected, but the
architectural differentiation along with wood density supports
light capture strategies rather than sapling mortality. Overall,
architectural trade-offs are closely related to life-history traits, and
which characterizes a species-rich tree community.

S094
Structure, functioning and species composition

of vegetation stands: a case of a game?
Niels Anten (Utrecht University, the Netherlands)

Understanding how vegetation structure and productivity arise
from plant photosynthetic traits entails scaling up from leaf to
canopy. Simple optimization has commonly been used to this end,
with traits being assumed optimal when productivity of a vegetation
stand is maximized. This ignores the fact that plants interact with
each other; their leaves and roots influence each other’ s light
and nutrient availability. In such cases game theory (competitive
optimization) is more appropriate. Focusing on leaf area, I will show
that stands with an optimal structure for maximum productivity
are not evolutionarily stable and can be invaded by a ‘cheating’
mutant that overinvests in leaf area. As a result natural plant
communities are less than maximally productive. But while the
structure and productivity of vegetation can now reasonably be
predicted analyzing genetic and species diversity is still a major
challenge. I will present some advances in this direction.
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Functional traits determine trade-offs and niches

in a tropical tree community
Frank Sterck (Wageningen University, the Netherlands)

Niche theory predicts that different species are specialized
for different niches, functionally divergent, and therefore coexist.
It is however debated whether the functional trait differences
across species actually result in functional divergence and niche
separation. We integrated biophysical principles in a plant model
to understand how functional plant traits affect growth, survival
and niche separation along gradients of light and water availability
for saplings of 13 co-existing tropical dry forest tree species.
Simulations show that functional traits result in a plant strategy
spectrum, varying from acquisitive species with high growth rates
at saturating resource levels to conservative species with high
tolerances for both shade and drought. Conservative species thus
survive within a larger fundamental niche. Most species grow
more rapidly than other competing species at certain combinations
of resource levels, and occupy therefore a unique realized niche.
Our simulations predict functional divergence across species to
both light and water availability gradients. Intriguingly, for the
investigated dry tropical forest, the functional divergence only
resulted in light niche separation across species.
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S14-1
Detecting proximate factors of flower bud
differentiation in beech using flowering gene

expression analysis
Yuko Miyazaki (Hokkaido Univ.)

The intermittent and synchronized production of large numbers
of seeds or flowers by a population of plants is well known as
mast seeding, or masting. Several hypotheses have been proposed
to explain the mechanism of masting. It is most likely that plants
respond to both internal resource level and external environmental
cues to initiate flowering. However, how and in what processes
these factors influence the floral transition is unknown because
direct observation of development of floral organs at initial stage
is impossible. In order to explore the effect of these factors on
flower development, we studied the relationship between the
proximate factors and expression level of floral meristem identity
gene; LEAFY homolog (FcLF'Y) using mature Fagus crenata for
consecutive 2 years in natura. We measured seasonal pattern of
FcLFY expression in bud using real-time quantitative PCR, and
analyzed the relationship between FcLEF'Y expression and process
of floral bud differentiation. Sizes of floral organs and the level
of FcLFY expression showed positive correlation, meaning that
FcLFY expression can be used as a marker to visualize the process
of flower development. We further analyzed the relationship
between concentrations of sugar and nitrogen in branches and the
level of FeLFY expression. We discuss how this method can be
applied for in-depth understanding of the mechanism of masting.
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S14-2
Regulation of the flowering genes in fruit trees
Nobuhiro Kotoda (National Institute of Fruit Tree Science)

The long juvenile phase characteristic of woody plants, including
fruit trees, makes their breeding cycle slower. The juvenile phase
of apple generally lasts from four to eight years or more and that
of citrus lasts seven to ten years. In the case of fruit breeding, the
most important traits for selection are related to the fruit itself.
Therefore, various practical techniques to accelerate flowering and
fruiting of seedlings in the juvenile phase have been considered for
years. However, little is known about the physiological and genetic
factors involving the transition to flowering in fruit trees. Based
on studies of Arabidopsis and other plant species, much effort has
been devoted to unveil the molecular mechanism of flowering and
to manipulate the flowering time in horticultural trees since the
last decade. In this context, we have searched for the genes that
maintain the juvenile/vegetative growth or induce the transition
to flowering in apple. As a result, transgenic apples expressing
the antisense RNA of MdTFLI (an apple ortholog of TFL1) or the
sense RNA of MdFT1 (an apple ortholog of FT) showed precocious
flowering. In this symposium, the functions of the TFL1/FT family
genes that would be responsible for the plant life cycle in apple and
citrus will be discussed as well.
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Testing mechanisms of masting behavior in

California oaks
Walter D. Koenig (Cornell Univ.)

California’ s acorn-producing trees, which include eight
widespread species of Quercus and a single species of Lithocarpus
(the tanbark oak), dominate much of the state and provide key
resources for a vast range of wildlife primarily in the form of
acorns, production of which varies greatly among individuals,
years, species, and populations. Since 1980, we have investigated
the causes and consequences of variable acorn production in
California oaks in an attempt to understand this phenomenon at
both the proximate and ultimate levels. Within populations, we
have identified ecological factors that correlate with individual
productivity and with environmental factors that correlate
with annual productivity. Still unclear, however, is how these
environmental factors interact with pollen availability to determine
annual variability in acorn production. On a larger geographic
scale, our work demonstrates synchronous acorn production within
species on a statewide scale. At this level, however, the relative
importance of environmental drivers vs. pollen coupling remains
to be determined. Finally, California oaks, like those in many
other regions, include species that differ in time they require to
mature acorns. This ensures that at the community level, masting
is unlikely to be extreme and provides strong support for factors
beyond predator satiation selecting for masting behavior.

S14-5
A computational model of plant life cycle: genetic

mechanism of local adaptation in flowering time
Akiko Satake (Hokkaido Univ.)

The timing of the transition from vegetative to reproductive
development is a critical adaptive trait as it is essential for plants
to complete seed production in favorable conditions. Proposed in
A. thaliana, the gene regulatory model of floral transition describes
the complex interactions between environmental signals (e.g.,
photoperiod and temperature) and endogenous cues (e.g., size, leaf
number, or age). I modeled the interaction between photoperiod and
vernalization (low-temperature) pathways, and combined this gene
regulation dynamics and growth dynamics in a genetic-physiological
model to explore local adaptation to two different environments
(Hyogo; the western part of central Honshu, and Hakodate; the
southern part of the north island in Japan). Temperature is warmer
and seasonal variations in daylength are smaller in Hyogo than
Hakodate. For simplicity, I assumed long-day plants that are self-
compatible and evergreen. The analysis of the model demonstrated
that there is a clear difference in sensitivity to daylength between
the two plant populations. It was predicted that a Hakodate
population responds to more extreme critical daylength than the
one in Hyogo, which enables the plant flower in appropriate season
in mid spring in Hakodate. I discuss the validity of the theoretical
prediction using the data of Arabidopsis halleri.
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S14-4
Pollination syndromes and the benefits of

synchronous mast-seeding
Elizabeth Crone (Harvard Univ.)

Synchronous mast-seeding can increase reproduction of individual
plants by enhancing pollination success. In the context of mast-
seeding, ecologists have often asserted that wind-pollinated plants
would be most likely to benefit from synchrony, whereas benefits
of synchrony for animal-pollinated plants depend on pollinator
behavior. I investigate this hypothesis in relation to two mast-
seeding species, Astragalus scaphoides, a bee-pollinated wildflower,
and Pinus albicaulis, a wind-pollinated pine. Astragalus scaphoides
plants experience higher pollination in mast years. For this species,
because high flower densities increase pollinator constancy (i.e.,
in high flowering years, bees were more likely to visit two A.
scaphoides plants in a row and transfer pollen). Pinus albicaulis
plants do not experience increased pollination success in mast years.
Like many wind-pollinated species, P. albicaulis plants produce
separate male and female cones. In this species, low female-cone
years are not low pollen years. These patterns directly contradict
hypotheses about the pollination benefits of mast-seeding, but they
make sense in light of general ecological theories, developed for non-
masting species. I discuss the benefits of linking theories developed
for mast-seeding plants per se with broader issues in plant ecology.
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Delay of ecosystem response through nitrogen

cycling in Siberian Taiga

*Popova A., Sugimoto A., Tei Sh. (Hokkaido Univ.), Tokuchi, N.
(Kyoto Univ.), Maximav, T.C. (IBPC SB RAS)

Northern regions are known to be poor in nitrogen (N) which may
limit plant growth. Therefore, it is important to know availability
and allocation of N in ecosystem and labeling experiment with
N is useful tool to do this. We conducted observation on N cycle
in boreal forest ecosystem in Eastern Siberia, where vast area is
covered by the largest and the deepest permafrost in the world,
and not so many studies on N cycle have been done.

The study site is Spasskaya Pad station, 40 km from Yakutsk
city in Republic of Sakha, Russia, the main specie foming the forest
stand is larch, which is deciduous conifer. Observed amounts of
inorganic N available to plants occurred to be low comparing to it’
s demand.

We used N isotopic label to trace N. In the beginning of
growing season it is used for needles and new shoots formation.
And N uptaken in the middle of summer is accumulated in storage
organs (buds, branches) to be used in the coming year, when soil
is still frozen and soil nutrient uptake is limited. 1 year time lag of
plant response on N uptake was found. The tracing material applied
on tree needles after 1 year was found in another tree parts that
shows the possibility of needle N uptake and the high rate of N
reuse and reallocation.
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