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ZEREEWFLNIC LI, ENOLOREITT TICF w2 E L LTHRESNTED
EWVERBZHER LTV D,

B OBRMRITIIZ L DEATRHY | BMEREOEE ThH D, Lo LIRBILFIZLD
REOZEALRE 2 THIBRRIC LY | 2 OFEMPMHERGEEFE L > T D, 2 b DE
AV IR O B AR BB R IC B W T, SR F O HE(LOE S, IO B A RE R
BREDME 21T > TV & | ARBRICHD Dk 4 22 38 LB 213000 | BVF BV AR O
REEEZBED TN,

ESpAS S

Popradit A., Srisati T., Kiratiprayoon S., Yoshimura J., Ishida A., Shiyomi M.,
Murayama T., Chantaranothai P., Outtaranakorn S., Phromma I. (2015) Anthropogenic
effects on a tropical forest according to the distance from human settlements.
Scientific Reports 5: No.14689. DOI: 10.1038/srepl4689

ZA, a—r i RIZH DENARORMEERX TIE, £OTRROELE TREIZE
D IRPHEDEA T, PRERNTIIRARZ S & —RRAKRT LRI TnD L5
IR X EARFEOR R TH 2% 3F LTz, L LIRFEX N TORIK OHERBFEIE,
BEFHITESUZEH L TB Y  FRROEH D 5 £ VT RERHEMSLE5I&
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BT ZENWLNIRoTo, TDTZOMHEBAHZRET D720 PREXN~D R
IR HHTD I ENBETHDL LR,

Osono T. (2015) Diversity, resource utilization, and phenology of fruiting bodies
of litter—decomposing macrofungi in subtropical, temperate, and subalpine forests.
Journal of Forest Research 20: 60-68.

RO SARNE E BIRFIH, FREFEAET = /v U— 2BV, ILHAA, Hiis LA
MTHHER LT, BBV IO FIIT T, MEEMEN S, KB 4 —2 HE &
LTHAT ORI G R m <, £lo—F2@ L THFREDELENED bNT,

Ishida A., Yamazaki J.-Y., Harayama H., Yazaki K., Ladpala P., Nakano T., Adachi
M., Yoshimura K., Panuthai S., Staporn D., Maeda T., Maruta E., Diloksumpun S.,
Puangchit L. (2014) Photoprotection of evergreen and drought—deciduous tree leaves
to overcome the dry season in monsoonal dry forests in Thailand. Tree Physiology
34 : 15-28. DOT: 10.1093/treephys/tpt107

FA TIIWAMERELFED RO DM, HRBR-CHEBMRN RO 5, HFICAD LKA
RS UL ERRMET L, WEIEICIIOEE 22T RN RE <%, L LEET
HHFIR SN oTc, HRBOETIZ, Z7reua 740/ 7 4 0¥ A 7 LE
Fz LT 52 812k o T, WEBOETIT, Rz LT 52 &Ik - T, WEDN
TR — DB A ST T JEMLE 2[R L T,

Yamasaki, E., Kawakita, A., Sakai, S. (2013) Modified leaves with disk—shaped
nectaries of Macaranga sinensis (Euphorbiaceae) provide reward for pollinators.
American Journal of Botany 100 :628-632. DOI: 10.3732/ajb. 1200600.
FANRFRT, &b EIEZT VDO Th > T AENERD . EWmE DTSN S
Nl e Uiz, & o 2 DOMARNREELH > THEILLTZZ & &R
e L7z,

Sakai, S., Kawakita, A., Ooi, K., Inoue, T. (2013) Variation in the strength of
association among pollination systems and floral traits: Evolutionary changes in
the floral traits of Bornean gingers (Zingiberaceae). American Journal of Botany
100:546-555. DOT: 10.3732/ajb. 1200359

RIVAFEG T ENVENLREO Y a U AR TERER & SRR 2 1~ 72, [7 CEktk
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A K L L2 &, ZRIC L AIETEONGEORE X, IWEIZL > TR - T
WbHZ xR LT,

Osono T., To—Anun C., Hagiwara Y. & Hirose D. (2011) Decomposition of wood, petiole,
and leaf litter by Xylaria species from northern Thailand. Fungal Ecology 4:
210-218.

Z A LEORBEFFHRTERIR L7227 v A U A 2 JEEEE 10 WRIZ & 2 BV EERIE O
ML B, BLOENOIEEZEERBRIC LV EE L, V7=V REMELS, #
FRIBED R VAT EERIC X 20 MIETER R o T2,

Wlsk A= ¥ FR BAE

ERRFEOHBIE, B E W - AR O ERBKREZPAL NI T L2 L TH D,
Z D, AV ABROMIEIIAERZOFLRETH Y | AR BROB SRR
OFEITAERZORBIZRE S HENL TE 72, SRS D . AEWFAHE AR OMFIEIX
BB A AdL, SHICRERFEREZZT LI L LTND,

1 OBRIT, THEDR] Tho, MEDREITE 3 OMOAEIZLY ., 2 FE#O
MEAEHOR RN ED D Z L Th D, MERITHEMPERICARZEANTERE LT
THFEFERZEDTND, bivbid, EROERERR Yy NV —27 L LTORI BbiLD
BIRICE S TRMME) ORFA A/ L., MEIRE X Y U — 27 OFSHA O LI HE
Z 7= T EERME) 2B L&z, ZRE THRRMICR W T TEEMEAERME]
NN TH D 0 TN EWZERIE DRI & L TV ICEE & H 2 5
TVDENCOWVTHLNI L TE, &5, ZRRRDOEREY TH DM E > T
% 3REEMEC O 5 MEN AV AEER OARBRE RO 28 L T il 4E
RERDREE A A S L, THUCHES W ARRRMERE DML B LT\ 5,

F2 OBLRIE, THEEDFET 2EMEE O (EREAFEME) | Thd, Z0F
RIS OE 2 e T DMEIREAAB L, T 2R AT 2EEECHER.
O ~DIE S KA @ LT ERBRETEAEL R Y B U — 7 EIC K& 22 %&E 2 R
LTW5, Ditbivid, MEFICK DM OEZLITIER LT, 2R R 4@
L CEM - WD REE D EMSAEPED AR B 1T 2%, R X 2 O EEb ik
BRI OV TCOMAZED TN D, TORER, W EOBEEOMAEIERO#EH, 1k
FWEEZNE LR R R RE OB RO FERERZF IV ICL TV D,
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530X, T & ARt - AR ARS) BlRTh D, AWM EERIZ, AR
Xy NI =7 ZAED LFRIRFIZ, AVOEYOEFRBHEICED S 2 & T, kg
L%, ZOMENRBERRATED LD ITHEIT L, EMSHEEORIICED X S IZEb -
CTELOPERRETHZ LN, bUVONWBS BT HRRETH 5, Frlo, mFEo [
LS AT I v 7 A OFZFORBIIKHE LT, M3 HE T 5 KRBT I

H LU, ML R & ARBRBEZ VWITIIEDL D, SHIEDT 41— KNy )
& LT, RS & A RRRIBEE DN A O T EEL 2 W N RET 202 BT 572D D
BEERIPSE A Z IR E L TV D,

RE 25w - FHE

Ohgushi, T. (2016) Eco—evolutionary dynamics of plant—herbivore communities:
incorporating plant phenotypic plasticity. Current Opinion in Insect Science, 14,
40-45.

BEb > L bIERHEZEDTWD EAERY A F I v 7 ) ORE LY E BB OMA
TERBFIEICER Y AN D 1o oD R N FHE DA O R IR T ML (2 555 < R R &
ANTZECERRY A T X > 7 ZAOF T2 RSN A 2 R LTz,

Sakata, Y., Yamasaki, M., Isagi, Y. & Ohgushi, T. (2014) An exotic herbivorous
insect drives the evolution of resistance in the exotic perennial herb Solidago
altissima. Ecology, 95, 2569-2578.

A E A 2 AT U FTF Y U OMEHR T DI|WIUED DEOT VL F Y 770N
A DARSDRANZ K-> TEHMIZE LI Z &2 6 L, EMORADE 72
A RHTIER & IT R R AWM BRI LY QR EELZ b 72 6T RN 2R
e U, AW B &0 U 72 TR E AL 23 A 1R N HED < AR AR MERT 98 00 B B 70 R
ETHDHILEZHBICILIZLDTH D,

Utsumi, S., Ando, Y., Roininen, H., Takahashi, J-I. & Ohgushi, T. (2013) Herbivore
community promotes trait evolution in a leaf beetle via induced plant response

Ecology Letters, 16, 362-370.

Y ¥ LoOMEMER BFEOMEN Y T X OMERRE DO Y — 2B sE, Zhny
FTFN U NDL Y OFERIFEDOEN A RESE D Z &2 AT TH LT LT,
ZhiE, B A L EARTLMAE SED ETERELEENDH D,
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Ohgushi, T., Schmitz, O0.J. & Holt, R.D. (2012) Trait-Mediated Indirect
Interactions: Ecological and Evolutionary Perspectives, Cambridge University
Press, Cambridge, UK.

(AR AR OIS S & IWEA Lz @ L TERH Sh 5 AW R AR R
v U =7 LN EMBEEOM L, EMEaRNE, AR, b F — TR
T T HERRENE R 2 E T, S ROBENIEOH 12 2207 Mk 2 AR L7z, A
HAERAMZEICB T 2 MWRAYOT XA NT v 7 Th D,

Hiroyuki Takemoto, Wilf Powell, John Pickett, Yooichi Kainoh and Junji Takabayashi
(2012) Two-step learning involved in acquirement of olfactory preferences for
plant volatiles by parasitic wasps. Animal Behaviour 83: 1491-1496

ARG BN T DB VRER A L T OFEERESRBI DD Z LB EREL
72 AR DT RN A RE I IE,

Anna Nakashima, Stephan H. von Reuss, Hiroyuki Tasaka, Misaki Nomura, Satoshi
Mochizukil, Yoko Iijima, Koh Aoki, Daisuke Shibata, Wilhelm Boland, Junji
Takabayashi, Kenji Matsui (2013) Traumatin— and Dinortraumatin—containing
Galactolipids in Arabidopsis: Their Formation in Tissue—-disrupted Leaves as
Counterparts of Green Leaf Volatiles. Journal of Biological Chemistry
288:26078-26088.

TREMEY L@ T DR D TH LA E D OF D AGICI T 2R 2 HiE L
Tt 9e,

Koichi Sugimoto, Kenji Matsui, Yoko Iijima, Yoshihiko Akakabe, Shoko
Muramoto, Rika Ozawa, Masayoshi Uefune, Ryosuke Sasaki, Kabir Md Alamgir,
Shota Akitake, Tatsunori Nobuke, Ivan Galis, Koh Aoki, Daisuke Shibata,
Junji Takabayashi (2014) Intake and transformation to a glycoside of
(Z) -3-hexenol from infested neighbors reveals a mode of plant odor
reception and defense.Proceedings of the National Academy of Science of
the United States of America. 111: 7144-7149

PN R DRV E BN T 2 ER 2D 2l 2= — v a3 v ITB
F AR DB NZREDIy A A B = X LD % iR TR L 728 7E,



oy FIENT AR RS (22 E RN ARFRATBIFZE)
BERFIEE v — DRESLLISR, oy T REAT A BB 00 B CIL R E RN AR ff T 2 — > D &
SRR E LCHERE L T D, B O IBRAARED 2011 4F 4 A BIFEIZIX, 1992 4R
FOMRE (BA) 2550 L7 B HT et Delta—S, 1996 45 B8 A 0O /K Ak & &k
A u~< N 7T 7 (6GC/C) %2 L7 E & oHrit MAT252, 2009 45 10E
A L7 H#Eabrat (EA) . B BoeRatrat (TC/EA) ., MABEEEMN E T A7~ 7
77 (GC/C), MBEEEAM Xk u~ 7T 7 (LC/C) %% LG BOHaE Delta V
plus ZIEH LT\ =, ZD#% 2013 2L, RFE - EBRENLIRLEA > T4 BEOH
il GLRAMTED) . GC/C (T A 7 mRBELEE (T E AL PRILTE) 2 250 L 72 22 & RINL IR
HE &3 HTE Delta V advantage 23 A L, [HBEFED Delta—S | 3&FN 22 72, HOK
R TIRED 2015 4F 3 A 121X, IRV TIHALTH 5 MAT252 2SRRI AR & L Ttk
FEz, B THD 2HEDDeltaV ZIEH LTV, o, AW Tl FELHEH
% (~2014 4F 12 A1EFE) TEETOE-2MEEFIZET 2D,

(1) MehtERFE 14 (M0) O HERMFAELZ V-, B & IRFBMEROMIE, HRRIC
EENDHMERFE 14 (M0) X, FEBRTERINZEMIIE—E LWV FMOHTEE
ITA W DERIEDIT 2D D D5, FEEITITE 2 IR KERE% O KK EROFET
RERNHBNE =7 PIFET D, THzaFfH U CTAERR ORI 2 IR ET 2R %
Mc oRpfdh RS & U TN L7z, & <IZEhBEARES (Hyodo et al. 2012; Arai
et al. 2013) . WREHII1 0D LEBVWHEICAD R FETHLN, —fRI9RkELE
YWREREATIC BISHATRE T D &9 Z L AR L7 (Haraguchi et al. 2013), F£7z. K
FIEITHEY) O T EPEDELRENT AT 78I b L7z (Ichie et al. 2013), AF
Ea KIBAERRRICBE L CRIAT 2 & fE L ARRBROBR S & A TZIRFEMER &)1 4 RE
Falz b FIEERD T LE/R LT (Ishikawa et al. 2012, 2013, 2014, 2015), =
DHFFEIE, E<H LWFEE L TEFEERFZETOMYty a L TETHND E
TIZHERERLTWD,

(2) RFE - BHE - A A URERNIRLE AWK - Bkl omIe, YEs
B & RN AE Lt R OB TR Z 2FFIE, FfRARET & L CHESL S o0 5 2703,
ZOHLE UCHEMZEZ HEME L T\ % (Fujita et al. 2011; Anderson et al. 2012;
Yonekura et al. 2012, 2013; Karube et al. 2012; Sakai et al. 2013; Ishida et al.
2015; Matsubayashi et al. 2015),

(3) fHEE D - MR FNARLL 2 W o E RIEBR OMF 98, HEBEWEAKEE L L3248
KL~V DEFPEER 2 WFIET D 7212, MHER D3R « FR TR RN H oD [R] I & 1 E 15
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BHEL L., WAWAZRILFEIFFEICIEAH LT 5 (Kojima et al. 2011; Itoh et al. 2011;
Thibodeau et al. 2013; Umezawa et al. 2014)

(4) BREFNARLZ WSS, A ba T o ARG AR Z W858 (Hosono et al.
2011) R0, A Z U DIRFRNAKEE 2 V72478 (Murase et al. 20115 Itoh et al. 2015) .,
EHIRL W+ LU AEEYONISE (Ishimaru et al. 2011) . ANDOEOFEO R D
ORI AARIIRBIZR T 2 BAEGEORESLIZET 20198 CREIEA 2011 72 L) 72 EEIAW
LRI ZAT 2> TV D,

(5) 72 BEEZRNAKLZFHWHE, 72 BROERRENMARIE, it e ek B
BEAGTHRT DI ENTELFIEL L GEFERZBO TV D, KAFiEL B —IZEA
LT, SO BMMITE M L, TORR, kel i RE I &K EEERORAS
X TWAINIERRTIE, 7227 T =0 ORBRNKLZ HWEZRAET LV ENT
VBN D LN o7- (Ishikawa et al. 2014),

(6) [RFE - BFRORERNITAEEFLF RIS N THERE R DFENNENT A —2Th
DO, EEOMHREETITEBO R ZRMEKEHND [ R 7r— B 21752 &
PR E 2o TETWVD, KEUZ—IBWNTH, ZORRBAEIT 5720 ICIEEY
BrHETOUNENRAZET  EEOBBETHAEIZX YV 7 L—va v LERELZ Y —F
YITAZ A= RE L TR L (Tayasu et al. 2011),

RER 725w - FHE

Ishikawa, N.F., Uchida, M., Shibata, Y. and Tayasu, 1. (2014) Carbon storage
reservoirs in watersheds support stream food webs via periphyton production.
Ecology 95: 1264-1271.

WIVEW B L OEEY O PERFZFAMARFEL (AYC) Z2HET D2 Lk, W)l
ARER DA DWRE &0 IEMEICRKD % 7152 MESL LTz, € O Fik 2 FEE WL
DLl FHIGEA T2 2 LICE > T, TNETNOMRTONIAEEDOEI G ZHEE L, {1
JIWERBRDRFNEER L BWHBRE SRS LN TE L LETRLI,

Tayasu, [., Hirasawa, R., Ogawa, N.O., Ohkouchi, N. and Yamada, K. (2011) New
organic reference materials for carbon— and nitrogen—stable isotope ratio
measurements provided by Center for Ecological Research, Kyoto University, and
Institute of Biogeosciences, Japan Agency for Marine—Earth Science and Technology.
Limnology 12: 261-266.

FESRFPAREEI e o 2 —OILERIHICE T 5. RFE - ERFENAR L OEREYE % 1



R L. Z OMEAZBEBOERE & Iem U TRIE Lz, AT, sUERFAERREJE o &
—DHIR BT A HEREREL AT IEETPE N O RFEE~EAT S v, SRR - L FEFE
e LToOESHICAH STV D,

i

oy IR AR RE Y BB TR IIT7E)

AW OERDZEM 340 L ERE DR ERRE, AL ik L E R - AR
BEOBFR, H50TEMMOMEEREZEFET L L2 AMNE LT, 0 FEMFNT
B RWTERE Z b Tnb, EHIORES & o, £ OBEHEE, Hike A ¥
ERTERE IS, BAEE OB, MGE & 2R, RENE & RERE, BiRLR
DOHERF, ISR b, BTG, MERER, (b, FEFMEAEIER, BRSNS
I MG TR O BAREIE Il 72 E 3 v X — DY TR O ERE L LTHIT D
TEMTE D, WHRT—F U 2 W REISE L TEREOMAT, BRELDNA ¥ 7
NN A BT ) DENTIC K D AW OREREIFRE . #ISIZHB T 2B ERBS LU
TEV 2 XT 4 v 7 BEROEEGFHE 72 ERH LWIEEEE LTER L2225, 01
fRHTBAFA D DNA Z5#T S AT i, PCR, U 7 /L X A L PCR (EfnFRBLERIE®E), Vo
==y Wy =7 o embli s Tnb, o, 26 OlEREZ v
T= S ARARIRAT I s L2 Bl DB L R DB A2 I 270 > TV D,

(1) Ef51HEEE O BF oM REfEAT

AP 72 RN AL 2 et D AR A D AR RERY - (LIRS REZ Bl B 2N c T2 Z L A A &
LW 24T o Tce R BRAME~DERHL - iz N—F UV E—va VIS E R R
BISZEDEIITHE L TEERL T DEINEH LT D & BHA~OBITOK TR
EDLICRFALTVENEZHLNCTEZ EE2HMNE Lz, ERPEO N7 B
A B AMERNIC K ATIAE X 2 8% @ L. K9 200 fEKIZOVT 2006 L5k, 1M &
(A DR BHICBT 57 A =2 ZWET L L L b, v rA XF X FBRIEFHE
BIRFHOMRBEFOERBIT 2B > TnD, NI nZHPFAFLC & FT #15
THE O EREZFIMIEB O TRk L7727 — & & ¢ RIERIBRR L O BITE %2 7
W 2ETNVEMER LT, £, 2EMICHDZY VT A7 VT h—LD5F 7=/ 1
VT — XS L. K 17,000 EETOFHEREEZ PO I L,

(2) BFAMT BT DAEY 7 A v A ORFSE
RNA-Seq Z W= b Z A7 U7 N —ALfEHTIZ L - T, MO mRNA 7205 T2 <, ¥
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ANZDOEFNEEGIND Z EIZER L, BAEMYOMEBEN D A L A EZ BRI LT,
ZHICEY . WY AV ADRE, FHEHEREOKRE, 5 EDOISE L V- Ty A VR ATRE
FHINFIE & BAAG LT,

RER 25w - FiE

Satake A, Kawagoe T, Saburi Y, Chiba Y, Sakurai G, and Kudoh H. (2013) Forecasting
flowering phenology under climate warming by modelling the regulatory dynamics
of flowering—time genes. Nature Communications 4: article number 2303. 7
VNG OWRFEISEVEBIERE A5 T AhgFLC & AhgFT DML /' b — A F v L3 —
& BPAM BRI BV THENT L. KRR DBIE DB L #& T 2 TR 57 VA4
T LT, TORE., HERIRRGIZE D . T o Z A ORI ERNT 2 Z L0857
M,

Kudoh H, and Nagano AJ. (2013) Memory of temperature in the seasonal control of
flowering time: an unexplored link between meteorology and molecular biology.
Pontarotti P ed. Evolutionary Biology: Exobiology and Evolutionary Mechanisms,
Springer : 195-215

ST & AR R TFOM A Y V7 Lo AT DAY PRI EED 5 =
LT kY | BATER I O HIEE s R S W EOKIR A BT 2 L LTt csn s Z
& R L TR

Nagano A. J., Honjo M.N., Mihara M, Sato M, and Kudoh H. (2015) Detection of plant
viruses in natural environments by using RNA-Seq. Plant Virology, Methods in
Molecular Biology 1236: 89-98.

RNA-Seq Z MWz b T A7 U7 h—AEATIC L - T, WO mRNA 720 TR < v A
NZDOEFN S EBG SN D Z EITER L, B OMEBEN D A LV AIEE L BT Lz,

PER A HE
BHET VL, WEREREFOHDLPHL5HT, 74—V RU—27 EiL L i
HWHRIFTETED O E DL 7o TV D, BERAERT 7 L — 7 TR BHET V&2 - T,
BT - ER~BEEE - ARER, W~ HIERAERESRIZ D7 D AR A2 IR 22 R A & — VI AR i
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T2 EER AR R OMIICE Y i & FRC, EREFEORE L & BICRAIK & 72
D BRSO - IR BRSO E 2 D I LT 5, BIEIL, 2 2O EE R > T
WREHEL TV D, —D>HOENE, BIsT - R LSV B - ERBR L~ VICE
HETOATr—NVORERBIZIH-T2bDTHDH, T LTH I —20HhE, M LIHES
DUV A - IRFRICE D SRR AERER & ARG T 2854 & Lol A fE R, HIERAERE
ROFEA T IV ATHD, ZNHIISZERERTFESENAERT L5 THL L &I,
L A DOAERRENE 2 5 & AR RE B0 M BRER BT I E ORI &\ o 72 B IR )Y 2K
HNCHBLT HZEMA T — AL THH D, 2O XD RIBILVRRISSE B b, EERCA
WMZERMED A J1 = X 1% BERHI 72 2> B A3 5 BF 78I # A TV b, BUF T
F— OEIZ DOV T ORI A LD, B OISOV TOMEFHAE BN 278 9 M, %H
BOWIENER —2>DHIOBF IR L TV D DT TRV,
F—OETH DA — )V OREEHEIZ DN T, BIETCEEO L R, AR
RV ED ETOIRFRT =IOV THIEZED TV 5, £ 2 Tl a v e
a—HEY—)LE LT, EWOHELE A F I 7 AMEREE, BEESE, WERRR %
HERET Wb 2 2 & O ARBRGIENT 2 5 0 RIERIEEZH O NNCT 22 L2 H
FRLTWD, RIZN—TDFra & LTI, 29 LIeRA RA T — LV OHERET V2 E
MAGHED & T, BEHHRRMIZEEZRE L TS ZERbiFond, Thbo
Th, #b7 vt 22 E X ZHRT T VO, EMEAEMEOHER: - Al % it
W42 ECEERT 7u—FThd, 29 LERENDL, AWol{b 258 L= kT
TIVOFRNIZ ) AL T D,
[EERA e L mAFSE & L Cid, ENAERY: (B#¥) O Chih-Hao Hsieh f#it:, I =2
2B =K% (RA ) @ Arndt Telschow flit, XU 6 k¥ (FPo—ng~ U - =2V
— K% . 7T A) @ Achaz Guillaume f# 1+ & Minus van Baalen f& 4:. TIASA
(International Institute for Applied Systems Analysis : =— A MU 7)) @® Ulf
Dieckmann ffi+=, 7' U &2 kLK% (f £ U &) @ John McNamara &+ & Andrew Higginson
W, TARATAVHE LAKFE (4T F) O Mauris Sabelis fit:7p & LR &2 7=,
H O OEDDERTH DURIKARER - MIBRAERER DX A F I 7 AT DWW T, Wik
RER DFFE T & % KBRS E M ER O LT Ot Gk, B B AERERM OO
D KFROBEEREEICER LT, ABRERESCAEM SR & ORRZIFIET 5 &[RRI
TN O ANNC X 5 RFIEECHE R A RER OREIECAERE R — B A~b.2 2 E %
ERERDFRELA~DIGE, &2 — ARy AT AL LTOMEER., L2 U 7 v 2RO/ S%
BT LT 5, BARIICIE, BT TS XD ERAERSENMIT S L bic, Tuy
=7 M9 - BET 52 2B E~OSMZE Uiz 272> Tnsd (PRl
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KIAERES 7 N — 7 L LA CEEBEIMARE R O A BIBELIC KT 2 IR E R OBt A2 5 2
ot (BRBIA - BEIMIZERAHEES S-9-4 ME/KARRRICE T 5 EMERMEE K
O E TR 2078 (EAFHL7RFR) ToOZ4H £ 2011-2015 L),

- Future Earth « IPBES OB - V—7 v a vy 72EICBINL, @HE., EEBFEE
VA —=a2— AL X —F L DIWPA newsletter |[ZfFaiitFHA2HH L T\ 5 (2012
=),

SR FE O R K L ARER A & MU AN W NS DRI oW, HKEET

L DGR LR 2 B 2> TV D (2013 4 —),

CRAHIERBRE AT OFEBE T m Y = 7 b (D-06 WS ERMENBREN I~ 2 B IEER &
Ikt AT AR (REHNAR)) 27U —F—L L THELT
W5 (2014 FEE—),

M ERRE R OVERRY — XIS DB T v 7+ — A TH D IPBES
(Intergovermental Panel on Biodiversity and Ecosystem Services) DIEFEHIZ S
ML, BT/ T U FICET AEY (deliverable 3¢) @ Lead Author @ 1 A
ELTHEEDE S HDOpHFPEL I I /o7 (2014—2015 ),

+ 77 & (Moulis) (T 2011 4RITERNL S NI 7 T AFENLRFFE | % — (CNRS)
DEMZARIER GG - 7 U v 798 > % — (Center for Biodiversity Theory and
Modeling: CBTM) % #iffl L. Michel Loreau #i% & OBLGHAIZE S L — 7 L & R A #H
L. EMEEENR 2R L OES — AR S 27 A OFERARE 2RI B9 D WF 9242 % B
L7z (2015 £ —),

RER 725w - FHE

Yamauchi, A. and T. Namba. 2014. Dynamics of predator and modular prey: Effects
of module consumption on stability of prey—predator system. Oikos, 123:161-172.
WEE-HEEEAEREET LOZL T, B SN EENE T2 5 AEICHERR S
HZLaHifEL LTS, LLRR L, Y- HEER RS HFELE-ELEDL I DORT
T EFITHEIC L > THEBIZET T 20T TIERW, £72F 9 LICHEROAEFED,
BEOHEH O ORIFFHREEZRICT 25502, £ 2T, 29 L
BEO BEGEOESF] BLO HEICKT 205 ] 258 LT, EEFEET
TV RS L DR & AT LTz,

Yamauchi, A., M. van Baalen, Y. Kobayashi, J. Takabayashi, K. Shiojiri and M. W.
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Sabelis. 2015. Cry—wolf signals emerging from coevolutionary feedbacks in a
tritrophic system. Proceedings of the Royal Society series B, 282:20152169.
T PRERE DD OREFICKIS L TEFEWE (B) 2 L. Z40Usk L TR 72
HEBENFISNDIBEDILMOND, FAr_XVE2HHT 9 LE3EFRITENT,
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Karol Marhold (2011 4EJ& . 2012 4E &)

Institute of Botany, Slovak Academy of Sciences, Bratislava, Slovakia & Charles

University, Prague, Czech Republic

During my stays at the CER and during subsequent evaluation of acquired material
and experience I addressed research questions concerning species complexes of

Cardamine flexuosa and Arabidopsis arenosa both of the family Brassicaceae
Study of the complex of Cardamine flexuosa

Cardamine flexuosa (Brassicaceae) in Europe is a morphologically well-defined
tetraploid species. Populations assigned to this species have, however, also been
reported from southeastern Asia. There has been no consensus as to whether these
Asian populations can be considered native or introduced, but their weedy behavior
has been often noted alongside their great morphological variability and

phenotypic plasticity.

Our first analyses (Lihova et al., 2006, American Journal of Botany 93:
1206-1221) provided unequivocal evidence that Asian populations traditionally
treated as C. flexuosa represent an independent evolutionary lineage that should
be treated as a distinct taxon. We sequenced accessions from Japan, mainland China,
Taiwan, Thailand and Vietnam, and all of them displayed a single cpDNA haplotype
that was strongly divergent from the haplotypes found in C. flexuosa from Europe.
Apart from apparently different ecology of C. flexuosa in Europe, Asian
populations also seem to be high polyploids. Preliminary investigations have
suggested an octoploid level, in contrast to the tetraploid one in Europe. However
morphological differentiation of European and Asian C. flexuosa is complicated
by the enormous variability present within and among these populations. We
confirmed the occurrence of Asian “C. flexuosa” also from Australia and North
America and it was recently reported also from several localities in Europe where
it behaves as rather aggressive invader (Bleeker et al. 2008, Biological
Conservation 141: 692-698). As yet formally undescribed species C. kokaiensis was

reported from Japan (Morinaga et al., 2008, Journal of Ecology 96: 1086-1097).

—194-



Tt is morphologically similar to Asian “C. flexuosa” and evolutionary

relationships among these species remain to be solved

During my visiting professorship stays at CER in 2011 and 2012 I put the
main stress on collecting material that allows us, together with Prof. Hiroshi
Kudoh, to address several questions on evolutionary relationships and ecology of

the Asian “C. flexuosa”

(1) Whether the populations of Asian “C. flexuosa” are octoploid only thorough
its distribution area in Japan and E Asia or does this species involve more ploidy
levels? If so, are there any mixed ploidy level populations? What is their

evolutionary potential?

(2) What are the evolutionary relationships among populations of Asian “C.

flexuosa” in Japan, plants recently introduced into Europe and C. kokaiensis?
(3) What is the correct scientific name for populations of Asian “C. flexuosa” ?

In total more than 70 population samples were collected in 2011 and 2012
throughout the islands of Honshu, Shikoku and Kyushu. To address the above
mentioned questions a combination of flow cytometric screening of collected
populations for ploidy level, morphometric evaluation, karyological analyses
using genomic in situ hybridization (GISH) and comparative chromosome painting
(CCP) and analysis of phylogenetic relationships using single copy genes were and

still are carried out.

The nomenclature of Eastern Asian populations traditionally assigned to
Cardamine flexuosa has remained unresolved since 2006, when they were found to
be distinct from the European species C. flexuosa. Apart from the informal
designation “Asian C. flexuosa” , this taxon has also been reported under the
names C. flexuosa subsp. debilis or C. hamiltonii. We determined its correct
species name as being C. occulta and published a nomenclatural survey of all
relevant species names (Marhold et al., 2016). The lectotype and epitype for C.
occulta and the neotype for the illegitimate name C. debilis (replaced by C.
flexuosa subsp. debilis and C. hamiltonii) were designated. Cardamine occulta is
a polyploid weed that most likely originated in Eastern Asia, but it has also been

introduced to other continents, including Europe. We published data on the first
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records of this invasive species in Buropean countries (Marhold et al., 2016).
The first known record in Europe comes from 1993 from Spain, and since then its
occurrence has been reported from irrigated anthropogenic habitats, such as rice
paddies, lake shores and flower beds, in a number of European countries and regions.
New record for the Italian region, from which the species was not known, was

published (Galasso et al., 2016).

Using the material collected during my stay at CER, we cultivated all
investigated species/accessions of the Asian C. flexuosa group from seeds and
harvested leaves for DNA isolation and young inflorescences for genomic in situ
hybridization (GISH) and comparative chromosome painting (CCP) carried out in
cooperation with Terezie Mandakova of Masaryk University, Czech Republic. We
determined chromosome numbers and performed GISH to identify parental species of
the hybrids/polyploids. We subsequently reconstructed the karyotype structures
in purported parental species and allopolyploid derivatives by CCP and constructed
comparative cytogenetic maps. The manuscript on the genome origin and structure
of the Asian C. flexuosa group is in preparation. While tetraploid European C.
flexuosa was identified as allopolyploid originating from diploid C. amara and
C. hirsuta (Mandakova et al., 2014), Asian species of this group have different
parentage. Using genomic in situ hybridization (GISH) and comparative chromosome
painting (CCP) the origin and genome evolution of the Asian Cardamine flexuosa
group was investigated. C. occulta and C. scutata, based on material collected
throughout Japan and other parts of Eastern Asia (Russia, China) was found to be
uniformly octoploid and tetraploid respectively. No ploidy level variation was
found within either of these species. In total, 10 populations classified as C.

occulta (2n = 8x = 64), and C. scutata (2n = 4x = 32) were analyzed by GISH/CCP.

The hybrid origin of these species was tested by GISH with DNA probes
of potential parental species (C. amara, C. hirsuta, C. impatiens, C. lyrata, and
C. parviflora). Genomic DNA probes of C. amara and C. parviflora provided
complementary hybridization signals on chromosomes of all the studied accessions
of C. occulta and C. scutata, whereas DNA of C. hirsuta, C. impatiens and C. lyrata
gave no positive signals. These GISH data suggested that all the analyzed

accessions of the Asian C. flexuosa group originated via an inter—species
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hybridization between C. amara and C. parviflora. The Ancestral Crucifer Karyotype
(ACK; n=8) was used as a basis for the reconstruction of karyotypes in both
purported parental species (C. amara and C. parviflora) and the allopolyploid
derivatives (C. occulta and C. scutata). Using CCP with Arabidopsis painting
probes arranged according to the 24 ancestral genomic blocks, high level of
chromosome collinearity between analyzed species and the ACK was revealed, and
species—specific chromosome rearrangements were identified. CCP data provided
additional evidence about C. amara and C. parviflora being the probable parental
species of the Asian C. occulta and C. scutata. As the species—specific chromosome
rearrangements identified in tetraploid accessions were not found in octoploids,
the autopolyploid origin of the octoploids (C. occulta) from tetraploids can be
ruled out. An independent origin of tetra— and octoploids was suggested based on
their karyotype structure. Study of the origin of Cardamine dentipetala (2n = 4x
= 32) from Japan and C. kokaiensis (2n = 4x = 32) from Japan and China is on the
way, both these species are uniformly tetraploid, no mixed ploidy level
populations were found. The paper on these results acquired in cooperation with

Prof. Kudoh is expected to be submitted towards the end of 2016.

Related problem that we addressed during my stay at CER was the taxonomic
identity of the Cardamine populations in Central and Southern Sakhalin. In
cooperation with the Far East Branch of the Russian Academy of Science we visited
a number of localities in this area. We confirmed here the presence of tetraploids
of Cardamine valida that was not reported before from this area as well as at least
two ploidy levels with C. yezoensis that was in the past misinterpreted throughout

Russian botanical literature.

Study of the complex of Arabidopsis arenosa

Based on my experience acquired at CER and based on practical training of my
students from Prague at CER (Gabriela Sramkova born Fuxova and Eliska Zaveska)
detailed analysis of diploid taxa of Arabidopsis arenosa using RAD sequencing
methods was carried out (Kolatr et al., 2016). Related to this are papers on A.

arenosa that were recently published in BMC Evolutionary Biology and Nature
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Genetics (Hohmann et al., 2014, Novikova et al., 2016).

Arabidopsis arenosa, a new model system for understanding evolution
through genome duplication and local adaptation, is unique in the whole genus by
natural co—occurrence of diploid and autotetraploid populations and striking
ecological diversity (occupying various niches from sea level up to alpine peaks).
Yet, it is also least known member of Arabidopsis, particularly with respect of
its range—wide genetic structure and ecology. Based on comprehensive sampling over
its entire range, we explored the evolutionary history of the diploid cytotype
with nuclear microsatellite and genome—wide SNPs, and inferred major ecological
correlates of its genetic structure (Kolat et al., 2016). We identified four major
lineages occupying ecologically and biogeographically distinct regions of central
and south—eastern Europe where they probably survived last glaciation(s) in
distinct ‘cryptic’ northern refugia. In addition, a newly discovered diploid
lineage from distinct postglacial environments of southern Baltic Sea coast
originated by recent admixture of two major lineages from the Carpathian Mts. The
lineages sorted along bioclimatic gradients related to altitude, with the
ancestral groups being restricted to relatively warmer and lower—elevation areas.
The most prominent niche expansions in diploid A. arenosa, however, included two
genetically only modestly divergent groups of populations that colonised very
distinct postglacial environments in alpine and coastal landscapes. Populations
of these novel colonizers are still genetically diverse, indicating absence of
severe bottlenecks during the niche shift. In summary, diploid A. arenosa exhibits
distinct genetic differentiation that is also partly mirrored in its ecological
divergence. Such internal sub—structuring should be considered when designing

follow—up molecular genetic and evolutionary studies of this emerging model.

Other activities

Integral part of my stays at CER was participation at research seminars, where
I was able to present results of my studies as well as to discuss research
activities of master and PhD students at CER. I took the advantage of the stays

at CER and carried out also a short course of multivariate methods for CER students.
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Concluding this report I would like to write that I really enjoyed my stays at
CER and in Japan and express my deep gratitude to the authorities of the Kyoto
University and its Center of Ecologic Research for this possibility. My stays in

Japan were a really interesting and very useful scientific and cultural

experience.
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Elisabeth J. Cooper (2011 4EJE. 2013 4£F&)

Institute of Arctic and Marine Biology, Faculty of Biosciences, Fisheries and

Economics, University of Tromse, Norway.

Report about research activities

I was invited for three months to Kyoto University s Centre for Ecological
Research, from mid— December 2013 to mid-March 2014. I am a plant ecologist from
England but living and working in Norway. What could a plant ecologist study in
winter? I originally had a huge and over— ambitious plan for a large field
experiment whilst I was here, which proved not to be very practical in the short

time frame of my visit, during the coldest part of the year.

So I used the time here for several different, but very valuable activities.
Firstly, I used the opportunity to get to know students and staff at CER so that
we might plan future research together. My work in Arctic Norway is very much
focussed on the plants’ response to an earlier start to the growing season, and
the drivers of senescence at the end of the growing season. In the High Arctic

there is 24 hour daylight for 4 months each year, which poses particular challenges
to plants. How does this affect their circadian rhythm? Does a circadian rhythm
even exist in these plants? What are the drivers of phenological phase changes,
and is it purely controlled by temperature? What is the effect of climate change
on these factors for Arctic plants, and for species migrating north? I hoped that

a good collaboration would be built with Prof Kudoh, Dr Miryeganeh, and others
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to work on such questions in the future; maybe even a joint collaboration with

CER and Bristol University, England.

Secondly, I built on previous collaborations with Japanese scientists from other
institutions. We had meetings to discuss future collaborative work in the Japanese
Alps and Svalbard, and I joined some winter fieldwork in Hokkaido and near Toyama.
We have a common interest to investigate the role of snow on winter ecology,
especially on plant growth in the subsequent Spring. So, I came from Norway (where
we have a lot of snow) to CER (where there is not much snow) to travel around Japan
and shovelled snow away from plants, which is fairly ironic, but could yield

potentially interesting results

Thirdly, I represented The University of Tromse in making contacts for
establishing a student exchange agreement with Kyoto University. Many students
in Tromse would love to come to Kyoto for a short period of time e.g. one month,
one term or one year. So I found out about those possibilities and hoped to bring
back good news to Tromse about courses run in English language and that our
Norwegian students would be welcome to come here. And of course, we welcome

Japanese students to Tromse.

Finally, whilst I was in CER I also worked on some articles for publication about
my plant ecology work. I had one accepted in January 2014 and in February 2014
submitted the final version of large review on the effects of climate changes in
winter on arctic terrestrial ecology. I enclose here the abstract of the articles

published in PLoS ONE in mid-February 2014, and in AREES in December 2014.

Rumpf, S.B., Semenchuk, P.R., Dullinger, S., and Cooper, E. J., 2014. Idiosyncratic
responses of high arctic plants to changing snow regimes. PLoS ONE 9(2) : e86281.

doi:10. 1371/ journal. pone. 0086281
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Idiosyncratic responses of high arctic plants to changing show regimes

S.B. Rumpf, P.R. Semenchuk, S. Dullinger, E. J. Cooper

The Arctic is one of the ecosystems most affected by climate change; in particular,
winter temperatures and precipitation are predicted to increase with consequent
changes to snow cover depth and duration. Whether the snow free period will be
shortened or prolonged depends on the extent and temporal patterns of temperature
and precipitation rise; resulting changes will likely affect plant growth with
cascading effects throughout the ecosystem. We experimentally manipulated snow
regimes using snow fences and shoveling and assessed aboveground size of eight
common high arctic plant species weekly throughout the summer. We demonstrated
that plant size responded to snow regime, and that air temperature sum during the
snow free period was the best predictor for aboveground size. Plants in early
snow—free treatments without additional warming in early spring were smaller than
controls. Response to deeper snow with later melt—out varied between species and
categorizing responses by growth forms or habitat associations did not reveal
generic trends. We therefore stress the importance of examining responses at the
species level, since generalized predictions of aboveground growth responses to

changing snow regimes cannot be made.

Cooper E.J. 2014. Warmer shorter winters disrupt terrestrial Arctic ecosystems.
Annual Review of Ecology, Evolution and Systematics (45):271-95 doi

10. 1146/annurev—ecolsys—120213-091620

WARMER SHORTER WINTERS DISRUPT ARCTIC TERRESTRIAL ECOSYSTEMS

Elisabeth J. Cooper
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Abstract

The earth is warming, especially in polar areas where winter temperature and
precipitation is expected to increase. Despite focus on increasing temperatures
in the arctic, the impacts on terrestrial ecosystems remain poorly understood
Snow acts as an insulator, and depth changes affect the enhancement of thermally
dependent reactions such as microbial activity, affecting soil nutrient
composition, respiration and winter gas efflux. Snow depth and spring temperatures
influence snowmelt timing, determining the start of plant growth and forage
availability. Delays in winter onset affect tundra carbon balance, faunal
hibernation and migration, but are unlikely to lengthen the plant growing season.
Mild periods in winter followed by a return to freezing have negative consequences
for plants and invertebrates, and the resultant ice layers act as barriers to
forage that trigger starvation of herbivores and their predators. In summary,
knock—on effects between seasons and trophic levels have important consequences

for biological diversity and ecosystem function

Renhui Li (2012 4EFE) (Institute of Hydrobiology, the Chinese Academy of Sciences)

I was invited by Prof. Nakano Shinichi, at the Center for Ecological
Researches (CER) to work as a visiting professor, from Jan. 1 2012 to March 31
2012. I appreciate the financial support from CER, invitation from Prof. Nakano,
and the helps from many colleagues at CER.

During my stay at CER, I was taking on the boat to have ecological surveys
several times on Lake Biwa with staffs and students together at CER. Laboratory
examination after the survey included identification of dominant phytoplankton
species and winter Microcystis species under the 1ight microscope. Additionally,
I had a field trip to a brackish lake in Shitsuoka prefecture , to investigate
the distribution and ecological role of pico—cyanobacterial taxa, mainly

Synechococcus spp.. At the end of March, 2012, I visited Tsukuba, Ibaraki, to

—203-



directly communicate with Prof. Makoto Watanabe at University of Tsukuba and Dr.
Masanobu Kawachi at Microbial Culture Collection of National Institute of
Environmental Studies, and discuss many scientific issues on Cyanobacterial
application in both environmental and Energy aspects

Taking this opportunity, I had intensive scientific exchanges at different
Japanese campuses and at  symposiums. Besides my participation in regular seminar
in “Aquatic Ecology Team” at CER led by Prof. Nakano, I gave the talk about

“ Diversity of Water bloom forming cyanobacteria in China” on the main campus

of Kyoto University at Pre—ASLO( American Society of Limnology and Oceanography)
mini—symposium, for preparation of ASLO conference in Otsu, Japan 2012. T also
gave a talk at the joint seminar on cyanobacterial studies in both China and Japan
at the lab of Prof. Hideaki Miyashita, Graduate School of Human and Environmental
Studies, Kyoto university. Finally, I was invited in March 2012, as a speaker
at the 5" EAFES Internatonal Congress held in Ryukoku University, Otsu, Japan.

During my stay at CER, I had a very important mission as the contact person
and Co—PI at China side to apply for China—Japan (NSFC-JST) joint Project on
Aquatic Environmental Sciences and Technology. I was working hard to write some
chapters as Co—PI and coordinate with Prof. Nakano, the PI at Japan side. After
repeated discussion and revision, we finally succeeded to obtain the NSFC-JST
project upon more than 20 edition of our proposal based on our striking topic and
great scientific issue on “Fate of dissolved organic matter in lakes with
special reference to loading and pollution” . I really enjoyed our hard work and

great success at this joint application.

Scientifically, my researches have been focused on the diversity of water
bloom forming cyanobacteria. Among thousands of existing species of cyanobacteria,
planktonic cyanobacteria forming water blooms by massive development cause
problems in many nutrient-rich water bodies around the world. Among the bloom
forming cyanobacteria, Microcystis is the most common and notorious. Toxin
production in Microcystis blooms always lead to the problem at drinking water
safety, posing the serious threat to human health. Researches on diversity,
taxonomy and molecular characterization of Microcystis were also largely

conducted since these issues are very close related to recognization and
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monitoring of the Microcystis species. Using this chance of my stay in CER, Kyoto
University, I took time and reviewed the studies on Microcystis populations from
Biwa lake, and I selected the Microcystis population at the cold season to look
at the adaptive range of Microcystis stains worldwide, and eventually explore the
mechanism why Microcystis can develop and dominate in waters by using the
eco—physiological and molecular approaches. The data and information from
Microcystis samples at Biwa lake were really contributing to this issue and will

help to gradually reach the better elucidation at this point.

In summary, this visit to CER allowed me to have such a opportunity to meet
and discuss with many excellent scientists and students at CER and KU, and even
in Japan. The whole activities including my lake survey, presentation in the
symposium and visit tours to different universities/Institutes during my stay were
very successful. The studies on Microcystis population from diverse waters all
over the world was greatly beneficial from this visit. Once again I would like
to express my thanks to Prof. Nakano and his colleagues at CER for the help of

my visit.

Antonio Hernandez Lopez (2013 4EJ%)

Activities at the Center for Ecological Research, Kyoto University

During the period April through September 2013 I was a Visiting Researcher
at the Center for Ecological Research (CER). The primary focus of my visit
centered around conducting a study on the lacebug s Corythuca marmorata

population genetics.

Research on Corythuca marmorata

Among the different ecological, demographic and evolutionary factors
that influence the outcome of a species introduction, the level of genetic
diversity within alien populations has received increasing attention as an

important factor influencing the survival and adaptive potential of invading
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populations (Lee 2002; Facon et al. 2006). Comparative analyses of the genetic
variability of alien species between their native and introduced areas reveal very
different patterns (Cox 2004; Puillandre et al. 2008). Many alien insects show
reduced genetic variability and evidence of genetic bottlenecks associated with
the small number of founding individuals (Tsutsui et al. 2000; Schmid-Hempel et
al. 2007; Puillandre et al. 2008). By contrast, many alien plants and aquatic
invertebrates show high levels of genetic variability (Holland 2001; Cox 2004),
suggesting that initial populations are established by a large number of founding
individuals and / or derived from introductions from different sources.

The tall goldenrod (Solidago altissima) was introduced to Japan
approximately 100 years ago from the US, and it has increased its distribution
to become a very pervasive weed (Ando et al. 2010). A dominant herbivorous insect
on Japanese goldenrod populations is the lace bug Corythucha marmorata, one of
the most abundant herbivores of Solidago spp. in its native North America (Fontes
et al. 1994; Cappuccino 2000). Since the first sighting of this lace bug in 2000,
prefectural plant protection offices reports indicate that the lace bug is
expanding rapidly in Japan (Kato and Ohbayashi 2009), and it has been displacing

with U. nigrotuberculatum as the dominant herbivore of tall goldenrod in Japan.

Main Results

My research at CER, Kyoto University, involved the use of mtDNA to test
1) if there are signs of founder effect/bottleneck events after the introduction
of C. marmorata, in particular by comparing the introduced Japanese populations
with native populations from the USA; 2) whether there are differences in genetic
diversity given the recent introduction of the species; and 3) to trace the
potential routes of the range expansion.

Samples were collected from 9 Japanese and 5 USA sites, for a total of
119 individuals from Japan and 41 from the USA. Mitochondrial data show a low
diversity of haplotypes in Japanese populations, with 92.4% of individuals
belonging to two haplotypes only. The Fukuoka (FN, Figure 1A) population has the
highest diversity (5 haplotypes). Even if sampling effort was lower, genetic
diversity is greater for USA populations, with 10 haplotypes found for 41

individuals, although 1 haplotype is dominant. Interestingly, the two dominant
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haplotypes in Japan were identified in USA populations (Fig. 1B), but at low
densities. The dominant Japanese haplotypes are distantly related. Neutral
variation of Japanese lace bug populations is consistent with a bottleneck
followed by rapid expansion. But local adaptation can occur in very short time
intervals if selection is strong, so more detailed gene expression profiles from
native population from different plant haplotypes might reveal such adaptation
(with few adaptation genes involved). It would also be of great interest to compare
the levels and patterns of genetic diversity for the aphid invasive species,
introduced ten years before the lace bug. This would offer a time comparison on

the effects of introduction on genetic dversity.
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1)

Hernandez-Lopez, A., 0. Chabrol, M. Royer—Carenzi, V. Merhej, P. Pontarotti
and D. Raoult. 2013. To tree or not to tree? Genome wide quantification of
horizontal gene transfer and reticulation during the diversification of
strict intracellular bacteria. Genome Biology and Evolution, doi:
10. 1093/gbe/evt178.
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Richard P. Shefferson (2013 4EJ&)

During the period June through Sept 2013, I was a visiting assistant
professor at the Center for Ecological Research. I engaged in a number of research
initiatives while there, in collaboration with and hosted by Dr. Takashi Osono
and the students in his lab.

The primary project that I worked on while at CER was a project
investigating the mycorrhizal fungi of orchid species in the subfamily
Cypripedioideae. I had already developed genus—level analyses of this, but had
never conducted analyses at the subfamily level, which provides greater
statistical power (due to the increased number of species, from 14 initially to
approximately 160 in total), and a greater ability to reconstruct deep
evolutionary relationships and events in the orchid mycorrhiza. This is a
long—term project, and has so far led to a number of presentations (presentations
#1-2 below).

While in CER, the actual work that I conducted on the above project
focused on theory, methods, and analysis. I had already collected much data for
the project, primarily by visiting parts of China and southeast Asia to collect
root samples from orchid species within subfamily Cypripedioideae. I had also
already used DNA methods to DNA barcode the fungi colonizing the roots. While at
CER, I developed the methodology for analysis, primarily involving the
incorporation of existing phylogenies of the Kingdom Fungi and the development
of my own phylogeny of the subfamily Cypripedioideae, and developed analytical
methods for assessing both the evolution of interaction specificity, and the
evolution of interaction composition.

In addition to this project, I worked on developing a new project
assessing the adaptive dynamics of sprouting in vegetative dormancy—prone

herbaceous perennial plants. These are plants that do not sprout every year, but
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occasionally survive one or more consecutive years as sproutless, leafless root
masses. During my stay, I worked on revising my adaptive dynamics simulations,
which was a time—intensive process due to the need for parallel processing across
high—power cores. However, I finished this work shortly after my visit. This work
was published in 2014 in Journal of Ecology (Shefferson et al 2014), as well as
a number of presentations (#3 and 4). I also wrote a Journal of Ecology blog piece
on this paper.

It was during my time at CER that I also began work on a book chapter
for a book that is to be published in Feb 2017, on the evolution of senescence
(Shefferson and Cowden in press). This particular item was what visiting CER and
the Osono lab contributed to the most, because the key feature of this chapter
was speculation into the ability of symbioses to affect the evolution of senescence
patterns in the constituent organisms. I used the mycorrhiza as the key symbiosis
for that chapter, although I also included discussion of lichens. The importance

of fungi to these symbioses made Dr. Osono’ s expertise invaluable

Papers published:

1) Shefferson, R.P. and C.C. Cowden. In press. Senescence in the wild:
plant—fungal symbioses. Pages XX-YY in Shefferson, R.P., R. Salguero—Gomez,
and 0. Jones (eds). The Evolution of Senescence in the Tree of Life. Cambridge

University Press.

2)  Shefferson, R.P., R.J. Warren II, and H.R. Pulliam. 2014. Life history costs
make perfect sprouting maladaptive in two herbaceous perennials. Journal of
Ecology 102:1318-1328. (In the news at
http://jecologyblog. wordpress. com/2014/07/02/1ife~history—costs—and-spro

uting—by-richard-shefferson/)

Presentations:
1) Jan 2016. R.P. Shefferson. The phylogenetic dimensions of interaction

specificity. HAEREFEEEMXE - AR AT 7 A, Tokyo, Japan.
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2) Jan 2016. R.P. Shefferson. Evolutionary patterns in community ecology:
interactions networks and the influence of phylogeny. ##E4) RNA BFZEx% » b
U— 27 2 IRY 7 A, Tokyo, Japan.

3) April 2014. R.P. Shefferson. The tangled bank’ s understory: herbaceous
plants and the evolution of weirdness. Odum School of Ecology Seminar Series,

University of Georgia, Athens, Georgia, USA.

4)  Oct 2013. R.P. Shefferson. The evolution of sprouting: why do some plants
shun the sunlight? 1°" Meeting of the Evolutionary Demography Society,

University of South Denmark, Odense, Denmark.

Jeremy J. Piggott (2014.4.6 ~—2014.7.5, 2015.11.2 ~ 2015.11.20, 2016.2.23 ~
2016. 2. 29)

During the period April through July 2014, November 2015 and February 2016
I was a Visiting Research Scholar at the Center for Ecological Research (CER).
During these periods I engaged in a number of activities together with Prof. Nakano,
Dr. Okuda, CER students/post—docs together with NIES/IPBES colleagues. I also gave
multiple presentations/seminars and worked on numerous manuscripts/grants as
described below.

The focus of my visit to CER in 2014 was to investigate the genetic
connectivity of freshwater invertebrate species along a longitudinal gradient in
multiply stressed streams in Japan. Together with Mr Jan Macher (visiting PhD
student from University of Bochum, Germany), Prof. Nakano, Dr. Okuda and Mr Yuma
Shirakawa we conducted stream invertebrate sampling from 20 sites in the Yasu River
catchment and 12 sites in the Kiso River catchment to study the genetic diversity
and connectivity of Hydropsyche orientalis and Cheumatopsyche brevilineata (two
ubiquitous net-spinning Trichopterans). These samples were then sent to Germany
where graduate students at the University of Bochum sequenced their DNA using CO1
barcoding and next generation RAD sequencing to study the genetic structure,
diversity and geneflow of each taxon in detail. This data is currently being
compared with datasets from New Zealand and Germany to develop models that predict
species’ dispersal capabilities and improve our understanding of the genetic

basis of stream invertebrate species resistance to stressors and the potential
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barriers to their dispersal. In addition, the study in the Yasu River catchment
allowed us to identify potential sites for future mesocosm experiments utilizing
the ExStream System, a unique facility for experimental stream research that
offers the rare combination of strict control, excellent statistical power and
a high degree of realism for multiple—stressor research.

The focus of my November 2015 and February 2016 visits to CER was to
contribute as a Lead Author towards producing and reviewing the Zero Order Draft
(ZOD) of the Intergovernmental Panel on Biodiversity and Ecosystem Services
(IPBES) Regional Assessment of Biodiversity and Ecosystem Services for Asia and
the Pacific. A full project report detailing this contribution is available in
Piggott (2016; Journal of Integrated Creative Studies, No.2016-009-e) but is
summarized as follows. Following an extensive literature review of key datasets,
Lead Authors and Young Fellows prepared candidate key messages for their
respective biomes and subregions. Chapter 3 Freshwater Lead Authors, of which I
was one, met for a three—day group meeting from the 3-6" November 2015 at the
National Institute for Environmental Studies in Tsukuba to compile their
respective contributions across subregions and freshwater subbiomes for the ZOD.
This material was then submitted to the Chapter 3 Coordinating Lead Authors and
Co—chairs to review for consistency and clarity prior to submission as the ZOD.
In late November 2015, the first internal review of ZOD was initiated with Lead
Authors undertaking to review chapters that they did not contribute to. The ZOD
of IPBES Regional Assessment for Asia and the Pacific paves the way forward to
extend the early work of the Millennium Ecosystem Assessment (MEA 2005) with issues
specific to the Asia—Pacific and subregions. At a scientific level, IPBES gives
the opportunity to bring together the best scientists in biodiversity and
ecosystem services and gives access to cutting—edge ideas and concepts for better
natural resource management. From a community engagement perspective, IPBES is
also providing tools for helping engaging with the wider community, with benefits
to help mainstream the ecosystem services framework from science to policy. The
70D TPBES Regional Assessment for Asia and the Pacific has now completed it’ s
second round of internal review revisions with an expected completion of the First
Order Draft in May 2016. The IPBES work plan anticipates the full and final revision

of the report will be completed by November 2017, after which it will be translated
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into the six languages of the United Nations and be sent for acceptance by

governments at the Sixth session of the IPBES Plenary in March 2018.

I also used the time at CER to give presentations and work on manuscripts

and collaborative grant proposals as follows.

Presentations

Center for Ecological Research (Aquatic Seminar), Japan. May 2014. Multiple
Stressors in Agricultural Streams: Ecological Impacts and Management
Solutions.

Center for Ecological Research (Special Seminar), Japan. June 2014. Climate
Change and Multiple Stressors in Agricultural Streams.

DIVERSITAS DIWPA Workshop. Kiso Biological Station, Japan. August 2014.
From genes to ecosystems: Integrating genetic diversity to study freshwater
ecosystems under stress.

Center for Ecological Research (Special Seminar), Japan. November 2015

ExStream: Freshwaters under Global Change

Grant proposals

2014 NZ Marsden Fund Grant (full proposal finalist): Life in troubled
waters: How will multiple climate—change drivers interact to affect
biodiversity and ecosystem functioning?

2015 APN CRRP: Collaborative Regional Research Programme Grant: IPBES
Regional Assessment on Biodiversity and Ecosystem Services for Asia and

the Pacific

Manuscripts

1)

Piggott J.J., Townsend C.R. & Matthaei C.D. (2015). Climate warming and
agricultural stressors interact to determine stream macroinvertebrate
community dynamics. Global Change Biology. 21: 1887-1906.

Piggott J.J., Salis R., Lear G., Townsend C.R. & Matthaei C.D. (2015).
Climate warming and agricultural stressors interact to determine stream
periphyton community composition. Global Change Biology. 21: 206-222.

Piggott J. J., Niyogi D.K., Townsend C.R. & Matthaei C.D. (2015). Multiple
stressors and stream ecosystem functioning: climate warming and
agricultural stressors interact to affect processing of organic matter.

Journal of Applied Ecology. 52: 1126-1134.
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4) Piggott J.J., Townsend C.R. & Matthaei C.D. (2015). Re-conceptualizing
synergism and antagonism among multiple stressors. Ecology & Evolution.
5: 1538-1547
5) Piggott J.J. (2016). Project Report: IPBES Regional Assessment of
Biodiversity and Ecosystem Services for Asia and the Pacific. Towards the
Zero Order Draft (ZOD). Journal of Integrated Creative Studies,
No. 2016-009-e
6) Magbanua F.S., Townsend C.R., Hageman K. J., Piggott J.J. & Matthaei C.D.
(2016). Individual and combined effects of fine sediment and glyphosate
herbicide on invertebrate drift and insect emergence: a stream mesocosm
experiment. Freshwater Science. 35: 139-151
7)  Elbrecht V., Beermann A.J., Goessler G., Neumann J., Tollrian R., Wagner
R., Wlecklik A., Piggott J.J., Matthaei C.D. & Leese F. (2016)
Multiple—stressor effects on stream invertebrates: A mesocosm experiment
manipulating nutrients, fine sediment and flow. Freshwater Biology. DOI:
10. 1111/fwhb. 12713.
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Hajanirina Rakotomanana (2014 4FJ%)

During my visiting professorship stay at Center for Ecological Research (CER)
from September to November 2014, my activities can be divided into two parts:
® My activities and research at CER

® My other activities in Japan

My activities and research at CER
In terms of its role in research and in education, the Center for Ecological
Research (CER) which is well known and excellent institution for doing research

in the field of ecology and biodiversity. I and Dr. Atsushi Kawakita were able
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to carried out a short field course on seed dispersal by birds for CER students
and then, to present some results of our study on seed dispersal by birds. 1 was
enjoying to discuss different research themes with CER students, and was able to
participate in research seminar organized by Dr. Atsushi Kawakita’ s Lab.

Our research was focused on the dispersal mode of the rare and endemic palm Arenga
ryukyuensis (Arecaceae) in Amami Island, Southern Japan. This palm is a
medium—sized clustering species that has several short clumping trunks (up to 3m
tall). It is an attractive ornamental palm that develops decorative fruits stalk
and is reported to be distributed in a range spanning the Southern Islands (Amami,
Okinawa and Sakishima Groups) of Japan, between sea level and altitudes of 300
m. In the absence of field records on its biology, A. ryukyuensis is predicted
to be dispersed by birds because it shares similar morphology to Arenga engleri
which is dispersed by the Asian Koel (Eudynamys scolopacea) in Hong Kong, China.
However, in this investigation, the multicolored fruit display did not attract
any birds. Only the Japanese white—eye, Zosterops japonicus and the Broad—eared
Bulbul, Hypsipetes amaurotis were found just perched around in few occasions
without visiting the tree of A. ryukyuensis. Moreover, we did not observe any
evidence that other animal vertebrates were eating the fruits during the study
(for example, there are no fruit remnants, traces of regurgitation pellets and
faeces with seeds under the palm tree). The big frugivorous animals like fruit
bat and monkey are also absent in the Island (Mizuta pers. comm.). Fruits were
fallen by gravity alone under the crown, and seeds were geminated abundantly below
the bunches. Our observations suggested that A. ryukyuensis is essentially
barochorous in Amami Island although it presents some syndromes often associated
with bird dispersal (e.g., conspicuous red color of ripe fleshy fruit and
asynchronous fruit ripening). The offsprings (young individuals and seedlings)
cluster all around it forming a patch of putatively related individuals. The
clumping spatial distribution pattern is likely the result of the absence of seed
dispersal agents. During this investigation, we realized that A. ryukyuensis is
relatively uncommon as compared to other palm tree species (example: Satakentia
liukiuensis (Arecaceae) in Amami Island). This very poor colonization ability
found in Amami could be a result of its dispersal system. To conclude, more

intensive study of seed dispersal mode of A. ryukyuensis in other parts of its
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distribution range (Okinawa and Sakishima Islands) is critically needed to better

understand the reproductive biology of this endemic palm.

My other activities in Japan

Between October and November 2014, 1 presented conferences on Bird
Conservation in Madagascar, in Amami Oshima, (Southern Japan) and in Osaka (Kansai
area), at Kinki University within the framework of Madagascar Bird Conservation.
Those conferences were well covered by medias so that at least, the local people
in Amami and Osaka were aware of the seriousness of nature conservation problems,
especially that of birds, in Madagascar.
To conclude, my visit was fruitful and allows me to develop international research,
contacts, and knowledge, but also, to understand the Japanese culture and language
more deeply through my interactions with CER master and doctoral students and
people in the field. I hope that my visit will contribute significantly to both
education and research at CER and the wider higher education community.
Finally, I and Dr. Kawakita have the following short note to be submitted for
publication in Japanese journal: Rakotomanana, H. & Kawakita, A. Note on the

dispersal mode of Arenga ryukyuensis (Arecaceae) in Amami Island (Southern Japan).
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Joe Bailey (2014 4EJ%)

As a Visiting Professor at the Center of Ecology, Kyoto University, my
research program focused on identifying and collecting endemic and non—endemic
willows (Salicaceae). The central question to be addressed with this collection

was, —do rare endemic species respond differently than non—endemic species to
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potential climate change factors” . This was to be a comparative system to a

similar system in Tasmania, Australia using Eucalyptus. As a Visiting Professor
at the Center of Ecology, I gave four major presentations and published over 15
manuscripts in international level journals including Trends in Ecology and

Evolution, Ecology Letters, PLOSone, Functional Ecology and others. In addition,
I had a significant role in mentorship with many Japanese graduate students and
Post docs across the Center. This mentorship included discussions of professional
development, scientific theory and methods. There were also many field expeditions
with students, Post docs and Faculty at a variety of institutions across Japan
that resulted in excellent scientific discussions. The whole experience of being
a Visiting Professor with the Center of Ecology was enriching scientifically,

professionally, culturally, and personally. I am grateful for the experience

Awards 2014
. Scholar of the Week University of Tennessee 2014

. Visiting Research Professor Kyoto University, Center of Ecology

Presentations

«  Bailey, J.K. (2014) Top 10 Professional Development Lessons for Academics
and Researchers. Kyoto University

«  Bailey, J.K. (2014) Ecosystem Level Eco—evolutionary dynamics: A new hope
for understanding the consequences of climate change. Kyoto University

«  Bailey, J.K. (2014) Ecosystem Level Eco—evolutionary dynamics: A new hope
for understanding the consequences of climate change. Hokkaido University

«  Bailey, J.K. (2014) Ecosystem Level Eco—evolutionary dynamics: A new hope
for understanding the consequences of climate change. Keynote, Canadian

Ecological Society, Montreal
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Langley, S.K. Chapman, J.K. Bailey. (2014) Evolutionary History and Novel
Biotic Interactions determine plant responses to elevated CO2 and Nitrogen

fertilization. PlosOne (9:12 e114596).
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Altobelli, M. ]J. Douglas, M. A. Genung, E.N. Haag, D.N. Jones, H.E. Long, A.D.
Wilburn, J.A. Schweitzer and J.K. Bailey. (2014) Phylogenetic similarity
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J.N. Welch, T.D. Greenwell, M.W. Busby, J. Collins, J. LeRoy, G. Schuchmann,
J.A. Schweitzer, and J.K. Bailey. (2014) Fire Promotes Pollinator Visitation:
Implications for Ameliorating Declines of Pollination Services. PLOSone

8:79853.
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10) Genung MA, JA Schweitzer, N Omomo, JK Bailey (2014) The effects of
phylogenetic diversity and species richness on ecosystem function are
dependent upon evolutionary history. Peer], 2:e288. doi: 10.7717/peer]j. 288
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12) Bailey, J.K. (2014) Incorporating evolutionary—ecological dynamics into
global change research. (Special Feature - Climate Change and Species
Rangeshifts). Functional Ecology DOI: 10.1111/1365-2435. 12235

13) Bailey, J.K., M.A. Genung, I. Ware, M. Van Nuland, H. Long, J.A. Schweitzer.
(2014) Indirect genetic effects: An evolutionary mechanism linking feedbacks,
genotypic diversity, and coadaptation along environmental gradients
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doi: 10.1111/1365-2435. 12154.
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Do plant-soil feedbacks have evolutionary consequences for plants?
Functional Ecology (Special Feature - Climate Change and Species Rangeshifts)
DOT: 10.1111/1365-2435. 12201

15) Read, Q.D., L.C. Moorhead, N.G. Swenson, J.K. Bailey, and N. J. Sanders. (2014)
Convergent effects of elevation on functional leaf traits within and among
species. Functional Ecology (Special Feature) doi:
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Anu Valtonen (2015 4EJ&)

I had the opportunity to work as a Visiting Research Scholar for four months
(December 2015 - March 2016) in the research group of Prof. Takayuki Ohgushi,
Center for Ecological Research, Kyoto University. The objective of my research
project was to study the effects of logging and forest fragmentation on galling
insect food webs on Neoboutonia macrocalyx trees in an Afrotropical rainforest

Human alteration of ecosystems in the past decades has led to a dramatic loss
and fragmentation of natural habitat worldwide, and particularly of tropical
rainforests (Turner 1996, ITTO 2002). There is an urgent need to understand how

these disturbances change the interactions among species because the
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possibilities of species surviving in the disturbed forests are strongly
influenced by the survival of other species, and the maintenance of critical
ecosystem services, e.g., seed dispersal, pollination, and pest control depend
on species interactions. Interactions among species at different trophic levels
can be studied as food webs, i.e., networks that describe feeding relationships
among species in a community.

In my project, I studied the food-webs of gallers and their
parasitoids/inquilines on Neoboutonia macrocalyx trees in Kibale National Park,
Uganda, as well as forest fragments outside the park. My specific objective was
to compare the quantitative and qualitative food-web characteristics among 1)
young forests recovering from logging, and 2) old forests within the park, and
3) forest fragments outside the park. I used data from the galling insects and
their parasitoid/inquiline food-webs on Neoboutonia macrocalyx trees in 15 forest
areas representing the three forest classes (Malinga et al. 2014a,b). I selected
five food web metrics, which together describe different attributes of web
structure that are related to the stability of the system and therefore have the
most relevance for conservation of species interaction networks (Tylianakis et
al. 2010): linkage density and connectance (which describe the interaction
diversity in the web; Tylianakis et al. 2010), qualitative and quantitative
nestedness (describing whether species interacting with specialists are a proper
subset of the species interacting with generalists; Tylianakis et al. 2010), and
interaction evenness (describing the distributions and patterns of interaction
strength; Tylianakis et al. 2010). I then compared the food web metrics among the
three different forest classes with ANOVA.

Surprisingly, I found no differences among the three forest classes in
linkage density, connectance, quantitative nestedness, or interaction evenness.
However, the qualitative nestedness was significantly lower in old forests,
compared to forest fragments and young forests. Previous studies describing how
nestedness changes during human—induced disturbances in antagonistic food webs
are lacking (Tylianakis et al. 2010), but empirical studies on mutualistic webs
suggest that human induced disturbances could increase nestedness if the invading
species are highly generalized, and become the most connected species in the food

web (Aizen et al. 2008, Bartomeus et al. 2008). The overall weak differences in
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web structures among the three forest classes suggest that the galling insect food
web structures in Afrotropics could be relatively resilient to the disturbances
of logging and forest fragmentation.

During my stay, I also had an excellent opportunity to scientific exchange
with Japanese researches. I participated in weekly seminars of the research group
of Prof. Ohgushi, had interesting discussions with researchers at CER, provided
comments on several manuscripts and advised in statistical analyses of students
and researchers working in the research group of Prof. Ohgushi. I also gave a
presentation about my own research to the members of CER entitled “Effects of
environmental changes on diversity, phenology and plant—herbivore interactions”
(8 December 2015). I also had the chance to attend the 63" Annual Meeting of the
Ecological Society of Japan in Sendai (20-24 March 2016). This meeting was a good
opportunity to exchange ideas with Japanese and foreign researchers. During my
stay, I was also invited to review manuscripts for Journal of Insect Conservation,

Forest Ecology and Management, and Ecological Entomology.
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« Aizen MA, Morales CL, Morales JM (2008) Invasive mutualists erode native
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Antony N. Dodd (2015 4 &)

University of Bristol, UK
Research activity at the Center for Ecological Research, Kyoto University
From 2015.6.29 to 2015.10.2, I had the opportunity to work as a Guest Professor

at the Center for Ecological Research, hosted by Prof. Hiroshi Kudoh.

During this Guest Professorship, I conducted research with the objective of
understanding how plants combine complex environmental signhals to regulate gene
expression. Understanding how plant signalling networks operate under natural
conditions represents a major unanswered question in plant biology, because most
studies of signal transduction occur under controlled laboratory conditions.
Performing this research at the CER provided the unprecedented opportunity to
conduct molecular biology research in natural populations of plants to address
this question, using experimental approaches that have been pioneered by Prof

Kudoh.

My research at the CER aimed to understand under in natural conditions how
environmental signals such as light and temperature are combined with circadian
timing signals in order to regulate chloroplast gene expression. This is to build
on my previous breakthrough identifying a signalling pathway that couples the
plant circadian clock with chloroplast transcription [1]

Time—course experiments over 24 and 48 h periods were conducted at a field
site in Hyogo Pref., obtaining RNA from natural populations of Arabidopsis halleri
whilst simultanosuly monitoring environmental parameters in real time. RNA
samples were transferred to Bristol for real-time PCR investigation of chloroplast
gene transcription. Preliminary conclusions from the data are that the circadian
clock and temperature are the main drivers of this signalling pathway under natural
conditions, which is in contrast to our previous laboratory findings that light
quality and quantity are particularly important. Therefore, the Guest
Professorship has allowed me to make an important revision to my current model
for the integration of signals that regulate chloroplast gene expression, and

provided data addressing the broad question of how plants integrate signals.
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The preliminary data that we generated has led to a collaborative funding
application between Antony Dodd, Hiroshi Kudoh and Kentaro Shimizu (Zurich) for
a Human Frontiers of Science Program research grant, which is currently at the
final stage of evaluation. Separately, Dodd and Kudoh were awarded a smaller
research grant, by The Royal Society (UK), to conduct the fieldwork described

I also used my time at the CER to prepare four manuscripts. Three of these
are now published with the CER fully acknowledged [2, 3, 4], and the third under
revision. The research conducted with Prof. Kudoh is a longer—term study and

manuscript preparation is expected during 2017 after data analysis is complete

During my stay, I had the opportunity to have insightful scientific discussion
with several academics in the Botany Department (particularly, Prof. Akira
Nagatani, Prof. Tokitaka Oyama and Prof. Toshiharu Shikanai), which has led to
additional collaborations. Furthermore, I took the opportunity to visit the
laboratory of Prof. Kan Tanaka at Tokyo Institute of Technology, and Prof. Kiyoshi

Kita at the University of Tokyo, as part of additional on—going collaborations.

1) Noordally ZB, Ishii K, Atkins KA, Wetherill SJ, Kusakina J, Walton EJ, Kato
M, Azuma M, Tanaka K, Hanaoka M, Dodd AN (2013). Circadian control of
chloroplast transcription by a nuclear—encoded timing signal. Science 339,
1316-1319.

2)  Belbin FE, Noordally ZB, Wetherill SJ, Atkins KA, Franklin KA, Dodd AN (2016).
Integration of 1light and circadian signals that regulate chloroplast
transcription by a nuclear—encoded sigma factor. New  Phytol
10. 1111/nph. 14176

3) Drake T, Keating M, Summers R, Yochikawa A, Pitman T, Dodd AN (2016). The
cultivation of Arabidopsis for experimental research using
commercially—available peat—based and peat—free growing media. PLoS One 11,
e0153625.

4)  Hubbard KE, Dodd AN (2016). Rhythms of Life: The Plant Circadian Clock

(Teaching Tools in Plant Biology) Plant Cell
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1) Akamatsu F., Suzuki Y., Nakashita R. & Korenaga T. (2014) Responses of carbon
and oxygen stable isotopes in rice grain (Oryza sativa L.) to an increase
in air temperature during grain filling in the Japanese archipelago.
Ecological Research, 29, 45-53. (B|f[EI%k 1)
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