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Eco-evolutionary feedbacks in pollination networks
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Plant-pollinator networks are a treasure trove of biodiversity and provide
essential pollination services for crop production. In this study, mathematical models and computer
simulations were used to elucidate the evolutionary ecological mechanisms that create
plant-pollinator networks. We discovered a new mechanism of ecological speciation of plants caused
by the association learning of pollinators. We also clarified the differences in distribution range
expansion mechanisms among closely related species with different reproductive systems. In addition,

Wedelgcidated the stabilization mechanism of the pollinator symbiosis network by pollinator
predation.



X C—19,. F—19—1, Z2—19 (@)

1. WFEBRAGE MM DT 5

fE) & R O AAERBMMED EMIEER v MU =7 I3 EME O R T 5 & [FkF
2. BIEWAFECADER T — AR MHET 5, L L, KUEEENC B, 4ok4
W, BERRLICLDEMER Y b7 OB B EATWD, ERHER Y hT—7 D
M SRRIEERER T — AR RAE - BHET L0, EitAEry hU—7 oSS
VED WAV ERE R A 1 = X L DOBRN AR AR T 5,

2. WHEDORM

EF Y U= BAEDHEALERE I A B = X L ORIAEHED D728, ABFFETITRD
3ODHEMERIE LTz,

(1) FbZEE CEmEAETR Y MY — 27 DL LS O]

(2) I AT LORI DU BT 2 3 AEIER A 71 = X 1O L

(3) FEMEMHEICLDERLAER Y MU — 2 ORTELHEE O]

3. WDk

FEOBEK (1) ~ (3) ZEIZBRIEHET LSO VIFA L Ea—H T Ial—T3
YETNVEMER L, BRY (1) ZBTET —< Il L T, BEFRBI0H 5 25
DL EMN G 72 DM O EM B FETT VAL Lz, DEMOM TIXoBrito [ R
M@, DEPERIREZS E T H0E LT, AFREOYHLAREOE RS
DFENWIR L EMFLSNOBERAZIE Uiz, mSEriEEIRICK L TEREN D5 ERI TR
HBIETHPNERIE b0 L L, BE AT 1 BB THE 2 BB FICES TEES L
DE LT, SBIT, RS Lz (OEEICE W CEIEZ) B85 73 2 FE o E iR
X, EFEREFRIENL T TR, EHFEICTHT 2WE LV EETELHDL
L7z, F7z, WrESERICIR SN o8 E RIS T, /BE (B2 i3fEf) zonsy
Lifn T EETRE Lz, ZOBBTEILD 2 DORNE R BFHEL, BlarBilick-T
BRI D E R HRILT 5, {EEITERE KT D 7 IV eroTERY, BHEITRLR
HAETEZ TR TE D, BB 1IN DL\ EWEIR 2 i 2o . D2\ Vi) % & D1t
WEICHSSETEETSH, 2F0., OV EMZIE Lz & & TOIERE % W
DEMEH DO LD L LTHEE L, IEREICESW 2 0 it 23815, SEMBTOE
B IRENIERE I L AIEMOBENC L > TRE G L, BroBlcls TRE 254
BEZT,

HE (2) TIE. MERORERHER—ZA I 2L —a BT AR LE, &I,
AWATET DTN AZ1T 5 A L 0 bl bEE S EN B X BT b, AL
FHIZMBZ I L > CHISEREZERT 2N TEDINLTH D, L, BLEIITAEME
AFERE DAL TR OB AFERE L W BN ENEL . ZORF = TAMATEDIE
IMEVEFRBREICHEE CE DL AMMEL FELTVDLIICRZD, TOHHE LT,
BHELRAE (reproductive assurance) &BEIE{f (migration load) BEZXHNTX 7,
T, BRI E BIIAMOM &2 1 ODET IV TEE L, TN DORE L G
L7,

HiY (3) TiX, WY —EmE —fMREE D 3HEROMD HEXET V2P Lz, 14



TEARNZRAEYFHEER TH D, LinL, TOMHOMGRTIE, HAEH LSS LOEER
IR D BEREBEINC L 2 HAERDOARLEMEO®m S BIEM ST, €Dk, A0
A A MM ORI, IAEBIMROPEIRE 72 EOFMINRER 2, AEDORLZENN R A 550
D ATREMEDSRIR ST, AR OEROBNEHEH BN H D, I TIIEEHET v
ERNT, EHEOMENEHLERE LTS ELNE I DERF LT,

4. BFIEAE

FEoH® (1) ~ (3) ZEIZ#ERT 5, B (1) OWFRET—~IZEAL T, Wt
M COWIHERIUZ K > THERRIFE LN E LD RERH LN o T, BiRD 250
MR Dilz, 120, EFSEFERD D 0WIHERIRN -+, H25 0
SEHIME A FREIN 228V & 2ARBNTESMETH D, ZHUTRATESIZ &
LW OEEN 2 THEE 5, UL, FEobTidfEmEIEafb Ly, 512
O MR TIX, EE LT 25, 2o biE, ABFAEGFZI Lo /o BrikE it
<R &b, RITEIGIC K D EME ~OWMBOHEER i mn L& 72, 2ot
BT, B EOFENEOREERD HEBERER Lo TnD, £, EMHEDH
B D2\ MM 2 20 IFx D 2 L id, N A B EE T 2 JRPTEIG L7 OIS A& D D
Z 270 WrERIROEILIZ D7’ D, Lol EE D 2V IFRIIIEIE O AT
FLTWDI2D, HIMEDOZMEMICHT 2 2 0 AN IE L B IN D 7-011E,
BEDZMEW A OETEE DL L2 T U2 b7\, DFE D | JndEis 2 e 2 %7
AR T & IETEE & VD D )ER T ORI OB EL T 2 MR S 5, EHEHOHEIZE -
TEELRDON, BETREITHL, BIETRENC XV 0HEMA DL HHEM BIZRTA
WL EIRD AT D & I A TEEIRE SO 20 E T, 8 BIZI 0 TITRE
DYIRVHE R A OIETEE & L TEmE ISR S A EN R <725, Lo T, %M B
TSR BT 1T A OZHOR & ITR R D E AR T 286 & EEHT 589
2725, BIETIREIBNIEIE O RET 2H b &V 9 STl @k
(reinforcement) (2L 2FLELITND, UL, BE{LOBRICE X 5 RpT A 72 1
FROAEFEL L SRR E O (FROBISEZI L THERNISEZ 5) LT, 55
FFH S DWW % b5 S TETE OMEAVIZAE T O3 i T 2 BRI SOk L Tt & 5 /S TR
Do

RET VT, EREOEEFEL > THRED 2 W AFABREL D120, LB O
(I ER AN A N D, EORER., FMbOR 03 32, FrllRE~O TG
a— RT L3081 & . FREREZ o2— RT3 dim o EH LR EIZE T 50
\ARAFT Do S8R A OBREEIZRFTEIS UERI OB E 2 Fr o hs . FrlilBR 5 oo A= B
WM B AR LT T2, £0dh &, FHBEREA~DRFT#ENS & FREEE OBl &
HLOPEITEZ 201N Lo T 8 B R A ORS00 E D, b LHTH
BREA~ORFTEIG A RICEE 5 & R EZ R HEM b 2 WM 2R E 72D, £
DI, DHITTRERIZ LV FHACPENHBLL Th, E Mo W MEm D > 75
e LTHFE INLHERITD R BB 2L FIICEnied, £HNSRbND,
WNZ, JRFTEIS AA-53 72 3 B M BAZ BT BT AEICE RN B LT & 35, RPTEL A A+
Gy IR TSR % 5 & D BB 1T OV 72 Wl o~ 7 e L THFEE SIS
BN D, DEIROFHHACTEE Z R oMW IIA AN 2 < OFE & 52T, HEH
WZRAT D, £Dd L RpT#EISHET & R A OHIIEE & Oabit s, ok



IZE D, ZOfRRIE, EREROIEFITIKT LT, M URESG T CHLEMENRE72Y
BERPSTEDT DLV ERERIAFFESCOFT L WA D= L% 25, MxT, ¥
HVCBIE SN DB E OEMMZ OGN EC 2B ZHA L TND Z &b b,

B (2) OFT—~IZBL T, BB Bl A 23 F A T AR LB IR E O A F & 47 0
SOLVRBEARZBRZT D2 EURENTE, S DT, RWOZERE BRI TG VAR X
D EMEATERE OIS 2 L 0B H Lz, T ORI, S EdEm 235 < 2RZERER O Ol
FECIE, EEVEATERE O S5 AN A HEAETERE L 0 bR 2o Tn, WIS, A B i M < 228k
IERRPRNB A ITAMEAETEREOSMIMNILL 725 Z B FREN DM, ZHUTHHSd
L NRE = b W0 oTs, TORMRIE, B AT L L GARIROBRAE BRT 5 5 %
T, BHRE L BB AN OMARDEEEZ DL Z L OAAMERT HLOTH D,

HEY (3) LT, EMEMHEBZOLDIR, ARRLZEREMLERE LB ED
ZEFRWI ENRENT, Ll iBEDENE OEMITEOREEAHET L L, %k
IR ET D Z B0tz ZHUE, ITEIRZEIC X - T, iR O AR
\CEDBEERFENBEN D 2D TH D, ZOREIL. EWIAEROMERICR T 2 EMmHE
BOHEEMZTRTHDOTH D,



6 6 0 1

Takimoto Gaku Kagawa Kotaro Satow Takeaki Sakamoto Takahiro 200

Increased Floral Rewards due to Local Adaptation Drives Plant Ecological Speciation via Learned 2022

Preferences of Pollinators

The American Naturalist 834 845
DOl

10.1086/721764

Kawata Shohei Takimoto Gaku 38

Pollinator predation stabilizes plant?pollinator mutualisms through the modification of 2022

pollinator behavior

Ecological Research 360 366
DOl

10.1111/1440-1703.12376

Satow Takeaki Takimoto Gaku 36

Range expansions of sexual versus asexual organisms: Effects of reproductive assurance and 2023

migration load

Journal of Evolutionary Biology 698 708
DOl

10.1111/jeb.14161

Takimoto Gaku Nishijima Shota 2022

A simple theory for the mesopredator release effect: when does an apex predator protect their 2022

shared prey from a mesopredator?

Oikos 09021

DOl
10.1111/0ik.09021




Kagawa Kotaro Takimoto Gaku Seehausen Ole 77

Transgressive segregation in mating traits drives hybrid speciation 2023
Evolution 1622 1633
DOl

10.1093/evolut/gpad072

Guo Guanming Barab?s Gy?rgy Takimoto Gaku Bearup Daniel Fagan William F. Chen Dongdong 26
Liao Jinbao

Towards a mechanistic understanding of variation in aquatic food chain length 2023
Ecology Letters 1926 1939
DOl

10.1111/ele.14305

Takimoto Gaku

Labile preference of pollinators causes either positive or negative frequency-dependent selection and determines local
differentiation in plants

BES 2023

2023

68

2021




2023

160




