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Effects of two types of adaptive defense by basal resource on IGP system
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Some organisms having multiple predators in intra-guild predation systems employ two
types of defense; generalized defense that is effective against more than two species of
predators and specialized defense that is effective against only one predator species.
Nevertheless, previous theoretical works on adaptive defense have studied systems
including either one type of defense, and rarely studied both types of defense. To
examine effects of two types of adaptive defense on persistence and stability of the
system, we used an intra-guild predation model including basal prey that jointly used two
types of defense against intermediate predator or omnivore. As a result, combined use of
two types of defense did not affect persistence of each species but enhanced stability of
three-species coexistence. Combined use of defenses against intermediate predator
always increased equilibrium population size of basal prey. However, combined use of
defenses against omnivore often decreased size of the basal prey.
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BWTEBREELIND Z EBNM BN TV (Kondoh 2007; Nakazawa et al. 2010),
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HemREOALY bRESIWRSELHEL L VIR L EMET 5 (Kishida and Nishimura
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2_1: = (bNRDNaNRR - apNP - mN)N (I'B)
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BEREEZEICR LTARY Y )R MBI E PR T Y A MIBEHEZHFRAT 2 RICEBNT,
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DI LR ZEPIEFE L, TRHIEIV=RT Y R MIBHOL KRR v U 2 MRS
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Kimbrell et al. 2007; Nakazawa et al. 2010),
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A MIBHOZEERT I EERR-THRAERERT. G PR LRAVWEERR-FHRAER
BHFE, 2ENETWRT, TR Y X7 OFERIT 2 2OBER AT - Lick o T 3 BRENREE
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0.5, my=mp=05,r=1,k=15, A=A, =1 Th 3,
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B 2: (a) FHARFICHTEO =5 Y R VEBHOBHE (b)) AT ¥ ) X MEBHOHEIIR o
FEEREOCEBEREEOE(L, THANTRERBEIBMSH Y OWHEB W, (2) Ok
fn=0 (EERBILIS =XT Y R NBHOREERTEE), +ifiv=04, XX fiv=08 77, () O
v =0 RERRIL 2 DD AR+ Y R MBI E AT, +idfin=02. XIXfrv=03 27T,
FOMDNAT A—F 13K 1a & R,

3.2, ¥REIZ2HoOBHE AT S

X3, AT S =%T )R MIBHOME ()L Ay U A NUPHOE

ENARTE L= RO EHRIEL R LI bDTH D, ¥V FABEORSIZLLT, Y=X7

Y& NEBSEOBERKEL 2D E, P=RT YR MBHOPDRIZE > T, HREDF
GAEEL < 220 . PRIMAESHEMCENICR o, —FH, AV U R MUBE O
ERKREL o THORREITOERAETHY, BT 5L R3EBIFL
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FUIRHTERARV Y Y R MIBHOPDE ()& V=XT Y X MNIBHOBE ()% 7T, FERER
IEGHRBE LEHSHIRICE > THEL, A: BEREY 2 2OB#E%Z0AT 2 RER 3 BILFE.
B: REER 3 MHF GHEIIHFAT AL LRVEE L), CERFICHTIARV Y IR
MG#OAREERT 3 LREREERFE-HRELE. D: Bz LW EERR-HEAEZELE,
E: VX7V R MBHOLEERTIEERFE-HERELERE. F: VX7 Y X MBHO A
PEATIIFMEERF.G: V=XTF VU X FMUPHOREERT 5 EERF-FHBEE LTS,
ZENENTRT, TRZ Y R OFIL 2 2O EHATHZ Lic k- TIMEFENREREL
SEMETRT, EDOMD/NT A= fn=0.5, cp=c, = 0.2, ang = 1, apg = 0.25, byg = bpr = bpy = 0.5,
my=mp=05,r=1,k=15A4,=4,=1Th 5,
BIEOHFRAPEERRICE > THRRE LTERTHINE I 0ERD7-0I12, B0z
R o L EEERO CEEFEERLERK 4 1SR L, HREFIIHTHAV=RT U X b
BIPEOBEI /NI & BEOHRIC L - T, BREZROBAREE L IXHEBRICH
S THFEM L, V=T VR MIBEOMER—FEU EREL 25 L, BEEFIID
BOGEREZRD, EEEEEITEARLY Lz (Rda), £72, AT % ) X FABGEOHR
PWNS SBBEARPFRATE RVWEE, BERFROBERBEEE LIV X7 ) 2 NMIBSHEOZE
CERFLTEM L., AT+ ) X MUBHOMER+HREL L VEEHFBTES X
HITIeD & AR ¥ Y R MNUBEOHHRICIR > TEERROMBEREEIL, f,=0 DFE
ZERWNT, HEERREA L7z (K 4b),
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D, FEHEEEIIEREOVTNICH LT 2 00HAERT2HEThH., Binst
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Enb, BREERICL 5 2BEOHEOHAR, MICEEEET kBKREVINIBWT, ¥
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DT A —# 12K 3a & AR,
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EEFROBAREEIIHHOMRAOBRICL > T LAR Lz (K 4b), MAHEIZ, &
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