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Algal diversity drives trophic niche partitioning
between sympatric grazers in marine rocky reefs

Nancy Cabanillas-Teran

Nancy Cabanillas-Teran', Peggy Loor- Andrade’, Julio Marin?
and Noboru Okuda®

"Departamento Central de Investigacién, Universidad Laica Eloy Alfaro
de Manabi, Ciudadela universitaria, via a San Mateo, Manta, Manabi,
Ecuador. EC 130802. nanchamex@gmail.com

2Universidad del Zulia, Maracaibo, Venezuela.
3Center for Ecological Research, Kyoto University

Contrary to the competitive exclusion principle, coexistence of
multiple species which occupy the same space can be realized
through partitioning of their ecological niches. In spite of myriad
case studies, it has been often controversial what drives the
niche partitioning in nature. Recent human disturbances are
considered the main driver for the biodiversity loss, while they
provide opportunities to test hypotheses in relation to the niche
partitioning.

Here we examined factors affecting niche partitioning between
two sympatric sea urchins, Diadema mexicanum and Eucidaris
thouarsii, grazing on benthic algae in Ecuadorian rocky reefs,
which are of ecological significance because they are located in
the southernmost distribution of Eastern Tropical Pacific (ETP)
corals. It is a recent concern of matter that the increasing human
population due to increased demands of fishery and tourism can
be a strong driver for degradation of coral reefs in this region,
resulting in the biodiversity loss of coral-associated communities.

*1 Ballena 1 LaPlata island
12 12 el
° g °
B ’_§_' i
6 a 6 .
v
3 3
[ [
1 s
Los Ahorcados Perpetuo Socorro
g o
2 E 12 -
9 9
6 6
v
3 3
] 0
15 35 30 25 -20 15 10 5
Quingue
i .

12 o)

@

A

RS

¢ »—%—4% o

A
6 A

o

v

v aroets
3 @  Polysiphonia spp.

o Fusyportapusta

G Seroqanma momumpe

o e
[

-35 30 25 -20 15 10 5
8"°c
Fig. 1 Food webs on the §'3C-5'°N bi-plot for five study reefs. Ballena and Perpetuo

Socorro are highly populated areas.

Nancy Cabanillas-Teran

BifE :Researcher
EFf9:Marine Ecology

® We selected five
rocky reefs adjacent

? ° to residential areas
= with different human
g population density
g ranging from 49 to
£ 1364 individuals/
g™ ° km2. In order to
'910 quantify trophic

niche for the two
- sea urchins at each
reef, we measured
carbon (5'3C) and
nitrogen (8'°N)
stable isotope ratios
for individuals of
each species and for benthic algal species as their potential food,
with the aid of joint-use facility in Center of Ecological Research,
Kyoto University. Based on individual isotope signatures for
each of sea urchin species, we defined its trophic niche breadth
as corrected standard ellipse area (SEAc; see Jackson et al.
2011, Parnell & Jackson 2013 for details), which envelopes all of
individual trophic positions on a 6'3C-3'°N bi-plot, and also niche
partitioning as statistical differences (F-values of ANOVA) in the
6'3C or 6'°N between the two species at each reef (Fig. 1). We
also evaluated structural complexity of reef habitats using an index
of rugosity (IR; see Risk 1972 for details) and algal diversity using a
Simpson’s index (1/D).

With the increasing human population density, adjacent reef
habitats showed lower structural complexity, possibly due to the
loss of scleractinian corals. The human population density had a
negative effect on the population density of D. mexicanum but not
of E. thouarsii, while its effect on algal diversity was not significant.
Trophic niche breadth for D. mexicanum was not affected by
the habitat structural complexity, whereas that of E. thouarsii
increased in more complex habitats. However, their trophic niche
breadths did not mutually depend on the population density of
opposite species. Although both of trophic carbon pathways
indicated by their 6'3C and trophic levels indicated by their 65N
were significantly different between the sympatric species across
study reefs, the trophic niche partitioning was more pronounced
in the 6'5N. The trophic level was higher for E. thouarsii (2.5-2.9)
than for D. mexicanum, (2.2-2.5), suggesting that the former was
more omnivorous. Such a differentiation in their trophic levels was
explained by either the habitat complexity or the algal diversity,
with the stronger effect for the latter (Fig. 2).

In conclusion, D. mexicanum with the narrower and less flexible
trophic niche was more vulnerable to human activities, while £.
thouarsii flexibly shifted their trophic niche, depending on the
diversity of available food rather than on the habitat complexity and
also on the presence of resource competitors.

20 30 40 50 6.0
Algal diversity (1/D)

Fig. 2 Dependence of trophic niche partitioning between
the sympatric sea urchin species on algal diversity.

v —DiHHM Y 20154 JLFEAA] SR PEE S E O WG —



BERMDOSDERFAHEBEICET SHKELRLBAR:
B FLIEERZ AW NOs” DEEIRMEE

RN

@ FRFE Tl SR HEBBEORBZHKD

BERICE TS ERER - MHOBEZDERL,

ZNICKEBESZ TV AN A L R ER BV THSMNCT B I E2BINET 5,

a 10
&
8
> 6
= *
‘o 4 @
g e
= 2 VL
° [
e Y
E 2 ’ 0 2 - 4
a E ‘m A
®
-4
™SN of NO;™ (%)
-1

ESJER
Well: WS3PIBKRHEDHITK.

a. »n b.
T 1 4
€
o
3 17
Z 15 ®
=
2
S 13 % r'
S o ©
& u @F
3
2
5 9
Q@
] 7
0 1 2 3 4

NO," concentration (mg L)

o

™EQ of NO, (%)

pH

6.5

10

<
]
6
<*

4 00 oPB
2 a 6 I Weir

00 7] A Well
0 L 2 : :

5 10
) ] (=A™ A
<

.4

™SN of DON (%o)

NYN=RTIy OHARMWS3ICE TS a) TR IERKDONOz REEEXIEEE (EC) D
b) NOz BEEL pHDEK. PB: /INSHARTILY U DEFK, Weir: ZDHOIRDIERAX,

6“‘26

¢ PB

ss5 | a @ =]

o M Weir

8 9

= @ A Well
s '\
r's
4.5
0 1 2 3 4

NO;" concentration (mg L?)

B-2 N\yI=RTILy ORBEMWS3ICH TS a) #TFAEFRAKDNO; DS '°N & 680 DA%
b) DONDS'®N & NO3 D680 MEAR. PB: /XSH A RTILY I DEFiK, Weir: ZOMEOXFTRD

ERK, Well: WS3ARBKRHEDITK .

QFLYHIC

K[UR-MERBEORBRDBKOBHEHRMIC
BIZERBR - MEOANZ X L% KE,
EPMIRIL 2 MEDERZOIMEI S
BUEKEOYEBREDIBENREBIEDOR
WBREVWSERREEOHT. RRICED
KOBFEESZZ2DONZHSHICTDRIL
NARFARDBENTH Do AFEE(E. LB
THD . EREIEL(Z2—/\V TV v—IH)
[CRIBITB/IN\YIN—RTILy O EEMADIN
TIHERRE UM TKGRRKICEATIRE
ZRw|B LT,

BET OR0DE
RBERFZARZREBAH TR,
R ERPIBKXE, £ERE

sy
&,

ORI EAEIER

Ny IN=R )Ly D E8&M (HBEF) (&,
ERBEEB S H MBS (USDA Forest
Service) [C&>TBEINTWVWIHED =
DDEKEBBENSBD, BHEREESES
CBUL.BREEE UTIBELERMLL
W2 WRET DN (WS3) DLIFEET
W ZEBMETIHMEETH S, 2015F18
148IC.WS3ZRTITB/INSFT1RTI)LY
2 (PB) DRERIBAL S, ZRERETD
194 R T R AIKZ IR L. pH. EXRIGEE
(EC).HHEE (NO3) ZE L X ERBEME
BEZAEULE.NOs DEZR BRLERMN

O Mz
RFEA, BE—X, N\BEE, TEBA(R
RRP), BHETF, BEEA(REKRF)

— k¥ —DWBB 201555 SEF - L FTE S O B

1KLL (615N, 6180) (&, R Z &% (Casciotti
et al. 2002) #AWTHIE L, X T. B
EFEHEZZR(DON) DS NZUTDLS
BAETHE LU RRPOBEERNET
VEZOA(NHY) ZBFREIC K >TEE L.
NOs 4R UERICHREEEZEALT
BABEZRRDIINERD, ZDEHS
NO3  ENH4t* DS SN A EELZIKZ ElCKD
TDONDS SN ZER &=,

@ RFK-MTKICKEITS
BENO: ORH
RMAKDECIENOy DRENEELT
WBZEDASMICR > (B-1a), Rz,
NOz BEDLENpHDETICHF ST 218
BbROHSNTZ(R-1b). 25 LIctE@m F—
RICBADHMER TROEND I EEFENT,
ECOZENMICTESIBEERAAVIIEREY
BAAYDZEHE L pHDETICNO IR
EOLENBBILCEEI S L@E PRV, Z
DZ EFHBEF DNRBICEWTIEE MR
1AV DRED DL BERDRMFRE(CLL
NTEBFENEBUIBVNIEZRLTWVS,

OBRENDEREEREAN=ZZLA
BENO3 D G180 ED 5. Tk EF K
PDONO3 DEBRIERH. TEPOMEY
CEBERTHBZED DN S (E-2a), &l
ERKPORKIETHBHRDONOST HES
3T oBOICEBMNELTVRZEN
EZZ5N%, —AH.DOND SN (. NO3" D
SBODETICH-TLERETZEANRSN
3z ENbh o7 (B-2b) NO3™ D S 180 AY,
REBICZVWAKETYHRKRDONO; DFE
M EELBEEDNOs TERESNBZ EICKD
THEPTETLTW ZEERBICHE L,
SNDFEWVDONIREWLIEBH DL\ (&
TKEHNSOFRETHDZEN RSN D,
TIFEPDREICHUZDONDBENELDE
EAEFKPICIBNTNDEHRDIENTED,
SR IBRIBICEBIDZABTHENATHS
R LLBRRSZARIBIEIEDFETH D,

O &

FREORE HBDTEF. TYUSRMIIK
FOY—0-T )=V HEHE USDA Forest
Service DRIV b RAU -+ HKBREL
AR2ORRE—BTOHBAHESTITONEL
o e LTHEZERULE T,

S|F#R: Casciotti, K. L., D. M. Sigman,
M. G. Hastings, J. K. Bohlke, and A. Hilkert.
2002. Measurement of the Oxygen Isotopic
Composition of Nitrate in Seawater and
Freshwater Using the Denitrifier Method.
Analytical Chemistry 74:4905-4912.



CER International Workshop
“Microbes beyond borders” B#ERS

e R L

201543A58 . RBRZERZWR
Y% —ICH W T TCER International
Workshop “Microbes beyond borders”;
EBUIED—0Y 3y T Z2bHHE—HE (R
R-ERHL) cHCB-MERLELE,
AD—0Y3vTE. BROREIRICHEICH
NODBAMREZRK T TCLIEFHAREPLPK
FRELC.ZORMOARKRZREBECHREK
ERIDGEREL.MEVEERFZOTOOD
MREEDFHZE L TWHENERFE RIE

70954

MEMZOEBT —VPSEREEBINERR
PEHBOEREBEITSEEENELTERERL
FUT.

LPEF T BR—BRROAEETHDA
HEERBLEAUWRLABLICKZLIFv—
M ZORIBOBFHARE - KRERECLD
MERBREENTONELE EFHEED
vy a3V TETEREOTOISACHHZED.
RABRB.EMBICET DLHBARER
NThNELUE. AD—0 Y3 v (3HE16

BDARDENEWNEESE U, £/2.3Y
IO BRREROFRZFNU.KRED
TARAYYIVEPFDEVWEELEDHD
ERDFEU. BHEEDFE TR . ENHTOH
REEDPDEDZEBLT.BRDOHARZE
BEFEEAENSBEIDZIENERLSE
HREBMELRBRO2IZDOTIERBVTLLID,
. INSOEROPH S RBHAKPD
FRENTSANBOEREZOHRICOVTHE
= U7 REKZ D Mukherjee = A [C Best
Presentation Award "5 anx L7k,
S IERRBDRECHESNDXSIC
BORBTORRERMNEIECHRDDDH
DEITMZLDREEPEFHREICELT.
BAICEASHRARREZTORSERDIL
FZENEFEBTZTERHEOLFEFEAL. ZZTT
PDIRERR B EITICESSRDIBEHL D
BERBRDET, ZS5VW2BHKTH. ZDES
BRRESKDPEZITONIRIEDIONIHE
BICEETHDEHRH VW LLRLL,

Lk

KD—0Y 3y TRRBAPEREHRL
Yy —#EANE - KARRNRELORE
B TIONELL,

Uchii, K. and Z. Kawabata: Ecology of an emerging viral pathogen, Cyprinid herpesvirus 3, in wild host

populations

Maruyama, F., and I. Nakagawa: Competitive and cooperative microbial interactions support polymicrobial
diseases predicted from comparative genome analysis

Abeynayaka, H.D.L., K. Tanaka, K. Atsuzawa, Y. Kaneko, T. Asaeda: Effect of hydrostatic pressure on gas vacuole
morphology and settling velocity of filamentous cyanobacteria

Sarkar, A., T. Asaeda: Performance of floodplain Miscanthus sacchariflorus mediated by arbuscular mycorrhiza

Nakajima, Y., S. Yoshizawa, K. Kogure: Physiological advantage of Rhodopsin-possessing bacteria: unseen

residents of marine euphotic zone

Mukherjee, I., Y. Hodoki, K. Ohbayashi, S. Nakano: Dominance of kinetoplastid flagellates in the oxygenated

hypolimnion of deep lakes

f

7=k kLT

6

T sPEkBHMEDS

BHEBUXRFBFENERFE-HEM.

BB 201543858 (K)
BMEST RERPERZHAREY Y —
ShE: 6%

v —DHEH Y 20154 JLFEPA S PEE S EOWEG—



AR DRI R BERAICRIT T
SEEEERLSOFTO—F

UNGANI TIPS

@ AW EL T Y, KRB R DA B IR b A RICHEL M EENEE). 20
ZNOWMEOBIR LRI L 2HE LA VAN S 5B OISy 4 B 0 B 0
HizoWTHRICHEMTAZEZHNELF L, £ T 4 OWTER T2 hDic, &
B TR F s L B a0 fTbin E L7,

e
SRR I R

B RVWERFNPRPERADOKREA
EFRRBERKDPBREODETEB LR
NEBROFERA BICBRHSEXZTOKE
KA RINICHIT I D& ELESE
THDEANDBIBEHIBRAD HIEETTREIC U,
BYDOERPERICKE<LERLTVED,
AEEBARATHKDBECRETIHEMNER
DOHD.ZFOHEFEVFHMEA LIS
NOOHOHERT, T BYOBBEESEE
IBHAEICEENICRES TIN5 ARR
BIRHRBEOHREEEBORNAH S DIE
BHARTIRTHDEVNZET,

CDESTE IEYMDXKDEERP KD E
B HECBOLIMEETO>TLIHREN
POERBRO>TEXED . BELVDHEDESHINT
PREERELESPTEHICERKRE
TFWEULE, TOUSATR AEREZS
CEFHARBDSOWRREXRZLZUAR
EEDRYED—0IKOHBIELEL,

EL(E.2015F3/8 . BR4EEZA. B
ABMER BAAMZREVIZEERZS
DEBERRICEI>TITONELE. NS

BBE 30H

— Xy — DR 20154 € LA -3t W W78 25K O Jh

DREEERICAIFTHAET—YDEDFE
HHN—EREZLTWB(EEZESND) BHE
[FWZEEROZICREFIRICOD DAL
BAHNSHRB212HDOREERRENERLLE
Ufco SBNMWEREWEE I XICEF. 205
EEDTRHBLLETET, EXF. REK
FCEITI2HREPEIF—ZFDFTHISR
CHBO>TVITHRETITON.ZDRAIE
HDITFEVESNBOEZR LT ETINE
UTzo

£ . ZPBRTITONE UL, F—F
TR EOEMBEDSHMEEZDHEN,
EBNEEEEDBEEMICBEBULEMEDR
BHRENITONE UL EOHEPALRE
ENZOBOAFBRFIECKFBREEE VD
TEEBERECREEL TR ZEP. E5(CF
NSOFBEBRTAL—RATPRBHRES
NBZEREBFKRNRENDDIEX U,
F—WORRIENDRAERVREHIZIC
DES>TVWT. BOZREDERICHDEE
PEBEDLZBMEEZIBELREAERDE
U7,

RRAZAZERHBERBIRBZHER-JSPSHHITHEEPD.
BEESHEMBEAE-HRE. EFIGEAREERS.

FILE BAROKDBECEITIHR
REEPLICHRENTONELE, BEH
AROKMBEFARDLZIFENSELEDE
BLANILTOBKEZEEZDEAEDOXAZX
LADBESMCEDDDH DI EP AREBLA
JILTOBEKESOOEKRR. . ZN5D
BEFEDRFIPRBEICOVWTHREANR
DEINFU, T . BSLUFTOHERDK
MBEDEHEPARIEH SEANDKEE
RYRD—=DRE INFTRBRTH O/
HEBOKDBEKIECHITIRBERES
TONEUE BEOKD,BEHEDOSNLY
REBIZDD. INHMSHESHICLEITN
BRESBVWERBEBVPHRFENEY I TPV
nFRLE,

BE=WEF.NERBESOEZEEARMKZ
T4—ILREUVERRRET Uz, NERD
EHEEAMTRELEBA BV LICNAR
DOESEWHRAR B ZH BAREBD
TEBWKRNLREZ(FTWET, ZALHE
AN EDKSICUTEBRERZEDYI>TVD
DM FEDYINAWN (RIBHEHBILT D) E=DR
RFAZDOMN? CDRBEZHRIBITDIHDE
VR EUTKRRE G TR BERADKZR
TRBEEROETF/BRICEETHDEWVNDS
EEEICDODVWTHERINRDEINK U,

ERZBLULCHBAROZREMEZERIT D
rCHEBEFEOMEISDHFE 7 SO—
FHEETHIIEZHHDTRAIZZ &
NTCEXRUZ T BROBLEUZEZHT
ZRICEFVRE (821R) RNLREEFTRL,
RERBERLCSDEMOEAEITDEDERD
FEoN. INSEEHTZBNICHADE
@M. B UIEBEAXANDZI AT TO—
FIREVWSHIEBBRER/DIIENTER
Ufco £ &2 BULTC. BARTROHER
AR BB AEFEOBREBZH
EITDIEETE SSRDIEENBIFIN
F UKL IPCCREDIHKSE TIE. SEMIRR
BTEBRAKEDEBNASLBO>TLKEF
SN EE.HFMNBRZSIETRITLORTE
RICKDARBELBHABIEORSHIBZT
ETWVWET, BAKR D BAKELEE L 2120 14E D
HWEEERITDCEF . SEOHKRRIBELH
TTOHRMBRVEEOELZEFRL. F
ZDEERESSDIEDIC.EBREB AT
TWEFXT, CCOAREK TR FHLWEH
ROBRANEDIBHDHRERDIENTE,
FEENERRE[THEITDIIENTE,
REBEEBODERDFUL,

FIfEB:201543858 (K)

HEGET RBKRFE SHRE

& RKLAL, RRUADOEIIKRF12%8 (6K
2), NIUKRFEIR, AL KRFE1DB, MIZITBUEA3
2 (1EN)



REOEHMSE

OIEEAREBHR(AEEY Y ) B
BICMAFREBRFIBEME (GHAE).EL
TE2OHFEEFSAS(EBREEASR)
EEWTREBEORRERE, T . HEHL
LTRRAY—E (&L REFE)ZZEW

UE UL
)
—
.
"( HESHNTOLRCHETZT
EDBESH(CR>TER, IhIT
SO CEBEMENZT( LTS SR ELZE
]I DO ELEERDRBICERVWVEBEERD
HU2. ZDESBRTERE-ELITr—RN\v D,
MERF.EBZEELCENFEEVNDI2DDOHE
NHFOHEEBIBLODDB. BHICEREEN
BROBATEZEO T RBELANILOELDE
B (SEBNEFD BIGHREDXNZXLD
BEHRERBSINTE,

ZZ TR BHBNBFEZHEVT B X
WZZXLPERE-EL T — RNV IICRIEFT
FEEASHICULTCEL. FIT . TSVILVD
HBEE-BEERTETILCEVWT.HEBEOX
HEBBHEHOBEIGN EIEFREDEIICELD
MRELL, TR BE6E. B—DEx TR
HNREZHCH U TRRERZITENCELS
EBRTRIBEBY, TRIDHGEEZ R U,
INSERBELANITER—BEINHNETH
e JBEOANBHRESNEZLZELSEP
TV E TJERBRNRRICHELLUTEMER
FRE-ELIT—RN\vozEHBLSDIE%E
BASAC LTz, E5ICRERELETILICH L
TEGENZEROBAYIIVICEO>TRES
FEAENMNDIEERU EENEH BN
270CREBRIDEOEBHFIRELU,

RIC.HEZIVRO—ILTDETFOHD
FEE BEZEQAYVLAIEBRDIANEEHY
YAUDRICHEDKBRETICSVWTRS
L 1BERIC L2 THIY VAU DBDOBEH
EMPEELENMEAREDZTOEREBASHIC
LR . BRE-BREERORLELLIENE
EXVTIHEDRE TREDIBEERANCHER.
SENFER - AVTILHERHOHEELTEES
NBVWKSIBRAARNELEE-BEEDBRR
EVWOTEEMERBBENBNBIZ DA D,

INFETOEREBZCEVWTIEBERDEERN
BANZZXLETSvIRYHIRELTRS T
BEh oz, TNICK>THERCESHNT | K
BraREA g IR >72AlEH®H D, LHUL.Z
NHOSDEREETEH I EEXBICHKELDDH
BU/ZORDFRERMDOAN EEZNCER
BREEDEENRRABICEMADZET.TL
A2 —ZEHBITTREEDH DD TERL
1225h%

EFEECBRO>TREVWERERRYT —
VTR D EIHEL (&R
FIEEDEL) A BHRUEH-
BEBE- FRERERE VO

@ FEC2MAFTEREEL AR (BEREXRR) ICEVWT. AEAFRBOREREL4EH.TEIY
CHEYMOBRERBR (H)-F5H) "EMEE-EMEE (FBRE) . "EYSKE (M) 0
ERFICEWTURRAY—EEZZEW:LE UK,

RNA-seqZAWE7 75 FRHEYAY A
LADZHMEDRHOMARNOZEFTE

BYICEETDOILRDH
RE.BEYMZERRELEHD
ML BEBYICE DR
SLBRENTVERT, LHrLDT
LRAEBEDARSRPEERNE

- bENLUTEDOBEREZEEZ
HIE5T O ERENCHEREBREFEETI A
HETE. FACBETZT7ISFRON\NOY
VN YA (Arabidopsis halleri) 46{@1ED
RNA-SeqZE T\ DAMILRADRBREPBEEDH
RISEZRBNCHRITULELE. AELEN\D
YNNI AD24% ~59% (C.3ELD DI
IAMNERLUTWR Uz, BRRIEMEDE FIEM
BRICEDAMNNRADEHFICTRENBBENH
SNGERRIBENREBINELE, ZO—A T,
RYERSBVWRREDNEZFETDIEEHS
MUK U, 2 2BULEDDAMILANEU
BECRREIDEERRI BEOED DI
2DBFETTRIDPIWVNIEZPSMNICUR
U7e. S5IC. SHDOFBELTIAILRREED
BEDBEISENRIF T HZE O TP, FKiZ- &K
FREBRICKBRIAFRECODVWTERBLE L,

EERHERICE TS EVR O EHEE
DELOEH/NNDREGZRESE

EYBOBRELE G @EH
CBWCHBREERIZBEER
L THD. UHh U HEEBFICHE

C 'E5Z23z2&EFE . LELEDRK
ZHESOH BHONICEEBFH
SBIMNBRERKELTD—A.
IR EBNT DABNEZRI B EFRSN
T3, LH\ LRSS BARTIEZ<DBFH
ARDRUVECHRRBRT—ILTERLTHED,
FWEIRNDNS Y RE R DEREZNER AR
B9 2 EBREERDENEERFEITDLET
ROIRTH 3,

EYMERFEEDERENEWNITERUKTEL
HOBHEMEERC.IZTHYYIORIAA
IRINVIFENFRYABO—EDOBERH
BB EMEINFRY H M ICEME. ZD
FRENKOBRBICEINYT 3. BLLEHRE
RERNT—LOBFOHEBN RAT D, /\
FIRVAN—DDIEICEDZ L DINEEHD IS,
RENOHBEMEZ D BFREHNIER.
BYOFEEIRNDNSYZRDBENI /N
B2, BRICDEYP T REEICHDL SR
BEERESEZIB/ADHD. ZORMORSIC
BABTREREENHDIIEER DT 1
MMERTDEFMERIDIINFZR L P T < RoTe
DRI EFICEETILDICHDOPERED
RIBINEBRSBLBIEZD MO BRE/N
FRYADIPHROETEREZHTV\DTAEE
EDNDH B AAIYTINY/FDREEDHD S
RENFTIRYDOEFEROREFRZERANCETS,
WHARWEERERD/NFRY HHREHM DR
WwZehhh o, £ MORSF/NFHRY A

DENDOEFEPENDH. HDWVEHRY 1 X
BHS5F BHCSEICRE DTV, ESIC AA
YRINV/FDEFETERRICADELSR
BENRSNI ZNSDEMETHD/\FR
VAHRFERRCMEERADIENS RE
DRFNFRY TOENRADECH LT,
HEMRIDBEFEE UTEL LIcDDE LNEL,

HEYDBERI ISV T ERETEDFANZ
ALOBERAROESE

EYR1EDS 5B R

[CRATE-BRITIH. RIEDE
BN BB L CREBNE
BICHET 3 ETELLSE
ERBIIVLEND D, LHE
il fEl 9 2 & 15 F FLOWERING
LOCUS C(FLC) D@EFRENBED R
NEBCHETE L HERBT DD
SRV EBIEVWSBEFHIEYRTAIC
BEBLTHEET o, TN FEEEMANT,
NN\ ABREDZER/RICFLC CHF
BERNVEHEO2ERDOEHELIY—Y
BEBESHIC LTz, ZUCHE ORI ET o7z &
CBGEGTREBENT L NS (5
RIS EEFRBLOSSICRBEOSE
CRETRIENDD o1, ZOTEN S BT
FREOZELEZ I THMHBEHLELTS
EWSHEREFESBOHBNAEET B ERE
L MAFRRAETILOYI2L—YavETo
oo Z OISR MBI D IEFFE T TIRFLC
BETRBORBEEHENABEOEBRNAS
BERICHELTLESZEN DM, TN
SORER(E, IEIEUEEIC KB HEN FLCERR
FRBOEPHEEETHECLOBNREBEO
EREBERILTNBZEERLTWVS,

YFHFEIWINLYHBOREN IS ME
KIL5EZ2EEOTHLEEOEFE
EE BEMERRICEDIRE

L DEY O EYEEEIENSE.
B EFRIT 2O EY(IC
BENBNRESZZDZEND
. DO TER. ZDLSBIERMER
RCKDEDZEN LIZEHNRR
RS BIC—EBORITRDFLEF TR BEE
EERTIEHECARBCHEESZ 3, D
O BEREERROBEICLDIENOHERE
DOEALE LB REYBEEDOERICEDIE
BRANDZZILAELVLTEESNBHTNS,

AARTIE. I v PFFE VFFTROIRY $
UZARERETHDVFFILUNALAY SR (L
TINLAYHR)ZBVWTIINAVHRICEDZIBE
M ZORIYvPIFFLECERSNDIBERMER
ROBEBEICEZDHEEEZRANT, TODRR.
INAVHBROBEICL>THEDHEENET
FRZENBESHICH Tz, CNIF BSETH
2V FFIVNAYVRROBHRBLIBEKRTIS
ML EEVPFXTTITSAVREDBEE
HABEKRTHALECEICEZEEZEND,

s —HREDOB I —



ERFMA LV I— BRE-EERZR-HANBEEERS

=g

mEE EEEE (&)
K& il £ #8 K% il £ 88
EISZ8 R BEE BB R AERRI PR HR 26.4.1~28.3.31
g fB— SREERREVI—LVI—F 27.4.1~29.3.31 SEBIR AR RIEXZRZREGR PHARR-HI2 /7
E2BES PEE FE RIEAZAREREGRZHRR-HIR 7
(I p=4 SRPRAREYI—HT ) XEB & RRAZARGERERT- BT 7
KRB EZ / V] BERERRAFE
TRER  mremnmE /
S R /) 7
BOEBA REMIRREPHAEN-KIR Z
TR ¥ 7 /)
W BISB B KL IR LR 3I% 7
BB E Vi Vi
0B BR REZFKZHER-HIZ 7
$£35ZB
W Rz WOXRZEREREZRARR- KT 7
Feyic i BEHERE 27.4.1~29.3.31
Bk B NMKBERZRIBZIAZ IR HS 7
R E! BEHRRER )
BRI R WIKIRBEZER 26.4.1~28.3.31 HEAMNEEESEE
R0 R £ EBRRMR /] K % R I8
PRI 2E: ol RE7ITHEFRR Z =12
B =EF wneBYER ) KB B2 ) y
S == T4—ILRRIZHBEHAREYI—K / = h V /)
TRk * / )
EEEE
Bl E Vi /)
K% il £ 88
E£25Z8
FISZ8
B0 =6 BEHRR-HIR 26.4.1~28.3.31
I p=d SREHR LYY — R 26.4.1~28.3.31
A BEHRARE-BUR 7
KB 2 Vi )
2 A BRSELER- B2 Z
S R i /)
=8 TR FEBYRAR Y Y — K 7
TRk ¥ Y )
Bt BT T1—ILRRIBSHERE LYY — &R /)
BB E Vi Vi
#£3I5EZE
B R SRR Y Y — HEHIF /)
BB RZIAEYE
<E =3 p p Bk & SN 18 26.4.1~28.3.31
n3e %€ 4 4 R &BEE LB K BERR B FPT-IF 7
BH BT / / S ERIR A BB RIEARZREREGRZHAREL-BR /)
H2E5ER PERE RIEAZREREGRFZHARE-HIR 7
BH =i BRRAR- R 26.4.1~28.3.31 KB RRAZPRDBEHRA- 2 2
N - Ak NN Ah e A
LN REMER-HE Z 10 B3 ziégjaggf p
W A ERSEHER AR Y T
AQ s A RIS TR A 34 1
=& 8 S BTR L S — 5 E p BOEBEA REMIRRIEP AT HIR )
<+ 8l Bk =l BRFER-
i BT S LR RS TR S5 p WAt 8IS B KL B IR PR 2% 7
o 0B 'R RREZFREWER-HZ Z
HIBEE
\ = m) ey .u‘.’ A Fo £ . g J)
S TBEA SIS N E 264128341 WH 52 WOXRZRZREZRAFTRHUZ
T1—ILRBIZ LY S —HF o e BIE B NMKZERZIRIBF IR 0% Z

(BEAHE)

18 v s-mmnoms



TR2TEE

K&

mAMEREIAR

PR

BES

Abigail Parcasio Cid

KRRZAVI—FV3FIhLyI-
FEHENEED

Biodiversity-driven Nutrient Cycling in Social-ecological Systems: New Measures
of Ecosystem Health

Thomas Ballatore

Lake Basin Action Network
(LBAN)-Z£RBIIE#RT AL IY—

1) BARUEREKAHTCHDHBRBIMROEBER/NDI L
2) ERRETVPAIORRBEZORELEBLTVWSLMFAIADENERNDIL

EARATF TRBAEE BTSN BRI — I T 50 0— DR
BIIEA () B T BB 7 4R PD LML AL OREHE R R SAEE R £ EROHE
RAREBEHET- . - . I
) o RE U BB R A A ST AR IC 5 55 U S SR DR
R NI BETERHLEOEOORE LHE)IKOD Y BORREECH I
s M bys— B DY B OBRR RO MIE AR (CET HHE
PEH REAFRETY TREFBH BRSO BNERRCAT 5 RER AR ROER
RIRFOZ FEAPASRBESHENRE AT RBEECMENRS
o e e s TV NIDER AR EER
TH—E LEBERFRFRAENZHAER 2R oo r g mmo st i, 34 T2, RETFH RS
n R ARE R AR - o e e e ) ,
R e T s EMBEMA TN T R EERE B E— AV T ADRE Y
B K2 gfﬁzgﬁﬁm%ﬁm%t’g" BRSBTS KB Y — & > — & R B — A Y R E /R R ORRER
- (18) B E IR BRI o o e
KANEE Sl ool 7= B ORI RN R
REBL AAFHELRRE KEBEEOHEE &8
_ (—1) 2 DN EARER B2 . o \
KNE PRl et s BAOBTHMICEIBENSBEDRE V= VT FADRR ADHRORS
() B TR BRI P I
MIZEARTF o LML AL FR L& R - £ AR ORI
INREES] BELERESBAARNBANE  ERABMILORE
HEEE S~ REREDY Sy RO RO BREE N ERERIC 52 S HE
I RAREBEHRT- o e m
wE i s EENEANORRSNEL X HRENEEOWE
_ BRETATATR o T
a7Em et FHRERROEN S SR E T B TR
RDERT HERUEENRYE SFTEE | ARRCHILREORECETIHE
e TSI BN BB B BT RROENER
1% E—EB RAMREESHAR SERE BREDERS
R AMRE B AR o e
e iy ERRBNEZDENEREAOLE
A OB H B BEFE
o FRASRERWET—LRRE  DOAOEBERE
BR 1 e S+ URHER O
st SEBEN\ULY Y1 DEEEEE
e DHMOELHNLEE
e RRE AR A N L
BRwz o T BEMICH D1 SMBBENT SH 5B WNBERE AN XAORE
e RIAEATRAE DR HRE: o e
EHRT AR G SOAEY 3DV 3T EY h A EREN ORI E
MR—E8 EIEAT BT 5 1T EEREEROBRRS CHTBHR
RUEE AURNAZEMERE N ARE  KAEERCSIBENS RIS S CRNBRECET 5H%
aE—= ARERLEYE BE ST B RORGE A RICBIT BH%
BE— RAREEE AT RE SRR AL e R
PEFIH BEBAY 2ERE HETY P BEUZORDIEOR S BRECET BT ORAE
=l A S e .
£G5B e MBS SRARB TR
i R %?i%i@ﬁﬁbB%ﬁ?éjsl:?4%&&%%%@&%%@92?A%$E@?5
B RALD BLLSBASHE SR EHIE REZPSUBEERRECHIBNEHEL BARREE
AREREE BEASRE T BT BAROBEMEL £ OB BARO T
B0 B3 IANBUAFEREEIPEHE BRI ER OB B RIEY O 2 R P BRI
RERET I P RERCAEBNNY DL RO F LB ERRDEREBORT
BB 2 NPOBRMBAZELYS—BEE  SRAEROBEHER
_ . BEDYORE. BRS SUREER
= 8 SR 3 D JE—
KEBE gg;gﬁ@ﬁé@% RIS 27 A% B SABBERORIFE BBREXE
nireE THREADBNE=S VT
B RIX HERPAPER i DNA £\ - RSB % (CBI T B B
~ ABREREPHARB-BHHK - - ’
% BE ROBLYH—RE ERENEEC £ BB
BEER EOATE IS5 HE BAERRCHIBREE ANMBEORE
AT REREREART FEE R AL E AUV K O M E E R
EHR— PAAERA BBEH R AR D2 REROH—ER

vvs—pgnons— 10



BAWHAEREDEN

mE®RE

" William Antony Nicholas DODD
TUZRRNLKE-E(E5HEE
JETE2015%68298~10A28
FEPOHART—:

. BRRATICEU2EMOMBY I FIUnE
{ Circadian signal transduction in plants
in natural environment

JEKERKER

Fa—-UEXRP-HIT

BPIELERT /SO
JRTE:2015%478218~128158
FEPDOART—:
FETIVEYOERT/ZOR

Ecological genomics of non-model species

2014 EEBEL-BXR2UMBELT—V—8K

OfELHmX

PREF BYTSVIRVHEET DMBREAGEEERY E
BEICK2FA

28 % HERERNEOHRECEB LI EMRKDFIHRL
B2 DR

WA BLFRLERBEOREICEIDZIEIIATIIFVOD
MEEENBEEEREZN U TORBRICSZIDHR

OFLHX

BEEA—  Influence of the structure of interaction among
individuals on the evolution of cooperation.
EYEFEEOBAERICE FBEEDEND
HBADECRET HE

V5 -EDEH

BBESLCHDFILSC. PHFH—INEVI-—REBHEVLLET,
BE.RKLET TR 2BOBEBILZREZNENSDKRERHEEHEICE
BULTEULWRHZBSNTWE T EWANAEUWFHACEYSY—D
D EESINEZDITIN . SHOLBER. EEFSLUBEEHREED
SAZTADESKCEBESHREWVZLED,

SCESFHLYI-OHENA - HRAMELRDAFERZBEHL
EURUZ (I . INSHRER- V-0V 3vTORETE FEE
DLR—~BHEBETBHEH LT UL, FOSBLIEE W,

REANMDUROFLEDT. ZHOZFEES & E... BEVEDEH
P OCEFL . BEEVWAERETREBERTT (COREZTESE
WIDBREVWTWVWED) I DVFXFFV OREFNEFPPR—/{—T
FNBOHRE HH SEHETHEVRBOEHLNDVNICPOTER. ..
EWS (BDUHIRULWERESEICRDET, EBR. BERODZIEEES
WAARBREETBUWEEVPYING 2D SEDKLS CERAEIFK
HMUBRKTOBIER DN 2D TRENTNDZEHLELEHDE
T, COBBR EKFEBEHER (SD&SX) EBKEN. ELEHE
B8BOEICIHDIFNXT, FLEDHICEHEN (TP O, BEDHLAFZ
DRAEBEPEBDIELDEEZ BREROBEES IR E
MNiREZS5TI,

WEKITARDDITATARE RAT—HFICERARNELEO.
512D TVWTCBALBICEFBRIEFAREYNNEEHORERASADL
CEOERT, —EDOLIR— S PEHRROEIANEDDELSPER
Karo I, TEXBHDOLEWMEATE RPESHAAKRC LS TIHRM
REARODNEINE T FAF. COBVWS LT UL ULIERHRICHEM NS
COEARTHIRFET BE TFeHERESETERHSOZLTEZRL
AERT. SATORKRETHHB8HB16BICAWLEDA(ZZADEL
D) EBZBEFKERLEBVDTIN REDERF KOO EWSKE
BIEBDRT COZa1—RLY—DNESADEFTICEBLISE BL
BODIBHERVWKRIM ESZENSLECRENTITEI UL
=W, (BAXH)

OEILRDARZEBARABVZMAABE LYY —DEAREARBHEAN
7TR16BRHTEYY—DRELEBIRICEELX LI,

oEFE—KNAB1BH THRELE LTEASNE L,

P EETHEN4A 1B TRERREL LTHMASNE U,

OFXNEBEN4BIBRNTHESEE U TEASINR UL,

OB RERMNAAIBNTHESL U TRASNE LR,

EARNFBFENSAIBNTHES L LTEASNE L,

OHREMRENELFEBEXHN3AIIBRATRBLELE,

OFRREDFE RBEMNIAIIBRHTRELELL,

CHAREDIRAZTAKNIA3NBRNTRIBLUE LR,

CHAREDKERAEMNIAINBRAHTREELE L,

CHAREDNEZAEKRHNZAI BN TREBUE U,

® William Antony Nicholas DODD &E—7 U R MLKRZ (A1 R) EIE
BEEIABAVWAFREE L T6A29B8~1082BDFETHEP TI,

OEKBARBBE—F21—UERZE(RAR) -BEBEBHIBAVHRE (BE
BiZ)ELT7A218~12815B0FETHEP T,

RBRFEREAREYY—=2—ZN0.129
Center for Ecological Research News No.129

#*1TH@2015478318
HKITMORBRZLERZHAR LY S —
T520-2113R%BRE X EMFEH2TE509-3
FE:E@077-549-8200 (KK)
FAX@077-549-8201

URL @ http://www.ecology.kyoto-u.ac.jp
E-mail @ cernews@ecology.kyoto-u.ac.jp

(EYH—Z21—2RER)
ZTa1—RALY-REZEOAXE- KBEZ3 It E- BHEF
EBREER/ RESKEONEHICT
LYY —Z21—-RORBRE NI FVN-HEHTLEYI—DR—LA
R=ICBEFHINTLET,
EEFEEINLBVAR BV 1—2AFEFRETIEREITE N,

RIKOEBHMICODWT/ HEH—

SEQEER I ABICBOTHRIEBINIEHOREACEL ENST
BZ5KZDEHEHRBORRERZHOTLFDOEENMEIMZ SN
TWELE, ESWSHhIFAGADILHTEIY Y D4 727 HKIE
FELTH D Y 727 DMAGARWEIRE R >TILADME DL L&
BEZE>TVWEU, £ B TEIKENKERLTE O . BNREM
ME T DMITICEEBNBBEOTVET, PPN o BRABET. £
SPLEHRITINSFERFEARBREDESHCHRZON? AN
KETDON?EREKEN T o> EERN?ILHDRBTIF/NF B
B CLS500-1MMMBET DN ?BRULAE. INHBSTY,

OS5 E(CDOWT (BB BHB—R)
1POBEOEBHMDEEA P KREOMMERCIRY M EFMN 4D

— Xk —BPFRHEOBE

DETI . RETHEINZEENERE TRHTUSHFO.[BIINS
ROAATLERELET,
2.EEHOI7IOYITHERRZRANDIOTRLBLEERDDPE
THYIZFPEBNZ BRBOEFLZER >TVWRI SFELY 77N
ZVWZSTINZOHBETHZDITPLERBBDOTLLSD,

3. EDAADILY @OEEHEBEE THRABIBBICIEESNTVLED,
FICRPECERLTVNBELSTY,

4N TSVIORYOBRENDEN TSV IV IcE. WBARBEE:
REFHODHETERIDENRZI KT, BEKZDIRAFH Forbes (3
BERRE NFEIERBURUVEN RIEBHFEDLSTY,



