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FFik

BELEY ORI - MEIRESKEFEEB L, KA BRRT— AV TRRAT DI LB
BN TV (Kelly 1994), ZDORKIZERX (masting) &I, TOELERSLR
BERARSD - DICEEFEIEME XN T & 7= (Kelly and Sork 2002), &/ Tix, 7
FRHZRFE Sh % ik RIE Rk (monoecious) i 2 xR IZ. £ DOBRTE - EBBOE
{LBRIEIC DWW THLERZ L LITBE LT,

AR L EERRIZ BT, M & I EERER & HERRE ~ D BIREC /T E LTAV D
T & 7= (Charnov 1982), BMHEM & 0t L 3~ 2 F& [ HEMERR=RICRE ). (i
BEERR-EEHERER) LHEMETES, LAL, BERREIZRITRII L
METERIT LT DS KRR RFESEESTHIRAT T3 EFELT D
DI, EOEBBOBNIIEEL S, KB TIE, BEELHMIEL OREL2HEL
CEBTDHILT, TAEZBAUTHLII—E) EEELTHREEERRRATE
BEOT LT, £, MM L IBFEMERET DI L THEICELER L., KL
DELB LI VEDORFERL LTOREBBEMRET L, S5, BITRR LBEFOER
R DLBIC X - T HEOBEBBRIZEO X D 2EBEEX DO ONTE
8L,
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ETI

FEK | O¥FERIR Y(HDOBIREEERT 572, BIFREME T L (Resource budget
model, Isagi et al. 1997; Satake and Iwasa 2000)% vy, & bITHEDREE N
TRABGCEEZERT D Z & T HERTFRIKICL 3BT — AT N~ LB L,

HHZEM (LT, BHREES) ITHAY N BEEEL, ZOZEMATIRERI+
FTREVED LIRET D, BHABEIIAARICE > THEERRLEHL, EHE
BHLMEZBXIEL, AL - BRE~LBRET D, BAEIX DI LEIE r 72171
LB~ (1T HIEAE~RE S, FAROBICEEIZR U CHIEOS B RIS
BPOPRED, TNODAN=ZANZETBHAF I 7 ARERMIC I > TBEK
NeDL, UTOX3cRENS,

)_{X0)+1 ifY,()<0

Yi(t)+1—[C$.i(t)+cc?‘,i(t)+Cfmit,i(t)] if}?(f) > 0‘ (1)

Y(+1

i

BB, BRI (0 BEFE=R M C,,0 BR=RAMC,, 0. TRER
a-nrel. rlrel. RPOW-HLE)], 'S (FOL=X0) if Y©>0;
[¥,(0)], =0 otherwise), Z¥ps P& (C,, (0) & Lize b r UADEERAT X —F
X, ML & BREOBEL R BLOERHIROBRS  ThHB, HEL LT, RAKE
WEEBAKREARITIBEIN, pRKEVEEARBARE S, ZORBEBRS AN =
ZXLDH & TIE, M r DEITIE U TRE O EBIRIIR % 28560 (IR - AHE
8 - WA RNEE), BEMORR - EFRA) 24283 (K1),

ED XD RREEBRESELHICRIRSENEONEHALMCT B0, it r i
RS2 L, PEOEREMR (Mih=r") 1T X BERER (Hi=r) ~DBAT
AR W7, BEIIH DRERTHIET 3 & L, BMERESNTHVVBEOFRIEEH
LAHBELEXy o 7 2H#BHRFTU L L7z(Chesson 1981), ¥ v v T/ Bz & -
THELHPITHEE Y F UL BALBEERITRELNSBE - RET S LRE L, 238,
RNERDPEZ DRBIIHFEIT/NENL T 505, BRBICBI L TIERITHIB L 2%
2. Fisher MOBFERIE #HA L, BABCEIIUTOX > CEH SN,
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n r 1(1=r M @)l
S,(r)—I/Tzl=llog[l+6(2(l_r+rj<Yi(t) ) 1}} 2
B, FTRIBLIUCEEENIZEFNFN 0.01, 500 & L THE L,

BREEE

ELB D2\ EBBA R EILIC & - TRBIR SN 5 & H 03 BITRIC
BHan (K 2, BHER., g BPRKEVHAIX, RBPKEVFEETHI
WTAZENHBALEN, PEFHETIIENT, REREELBEZ LA
SEER TIRVFEIZEAS R S /- Satake and Iwasa (20000 DFER & &7
o, TOEWE, [2FERBENR—FIIREELIZD L. TDFEIZH
FEIZX > CTEHET S (FV—FAF—DIHIRHIED) PEOERME
EORAZBS T ENTERY] LWV EEMRIEICHRT D LEZD
nr-.,

JRVIWR T A — Z BRI BV TREEBRBIINUORE 3. DS RN KM
PIZELHZ ERbhoiz (K2, BFEE., ZOFEKTIE, FEEBEO
IR % M < Kk ESS MR TFER T, MEEBIBRBRIR S o fEXEB
BOFMZETICHERD Z LIXR#ETHD, AR TIX, B Iav
—Ya rERWT, HERELEIESHoICE L& OBEBRBIZ OV
TRz, TR, TR LZFIROKB, TR IEA SN2, =
BRI EREEL GERENDyF—RIRRTE ad o, AR
ST-BEEE (LT, Ny) ik, FEENIZLACRLNT, BFELTENIT
TEMEHRGET D L TRERDELZBR TV e, —F., P #IzRF-
T-fEEREE (LT, No) 1L Tid, OB IEFE HAhoTz, RIT
AT g AN WEIR T, BRI OBBELDOREEELHEY
ZIT T NI REREEBEFEZ LEFIIISE A LRS- 72 (K
3(1)), g BREVEETIZ. MHHLOBBELIC L > THEBIRBRD ¥ —



CRKRELBL LS. FB LARRICLE S T, N X ARFRED
gRlxhe (¥32), zhid, ZRHZPNOLOBEEABER T T v
MZRRoTNB DI, FYMBRESXEN LD EEZ LN, &
72, ZORROEBMEIZOWTIE, SREMZMITBLETH D,
MDD ZRINBIR I, NoBFFR L CREELHZ R LAERIX, B
BRIIX, 7V =5 A F—L LTIRDE S ERBEOFIBN N,DFEET
LOoTHFIBHEEINTLES EWVWH Z L THMTE D, F/MIBWVTYH,
T BEEAET AR EIT LR VVEANESE—CEIEET S Z L5,
a5 I BTN TE Y (Kikuzawa 1995), AROBERZXZFL TV
HeEZOLND,
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population sex-ratio r

Y,(¢#) (indicated by dot)

and average store energy within population (X (t)) , (indicated by open circle) for many time

unit 7. The last 10 years of a 10000 year simulation are shown. Arrows in (£)-(i) indicate

global ESS sex-ratio

X 2. Phase plane for different value
of R, and p. Dark grey region
show evolution-independent annual
reproduction. Light grey region show
that the evolution causes annual
reproduction. Black circle points
surrounded by a broken line, which

are explored numerically, show that

the long-term evolution causes the two periodic reproduction. In these regions, global ESS

exists. In the other white region, there is no global ESS sex-ratio, and polymorphism can

occur.
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B4 3 (1). Direct simulation of
the evolutionary process in
the polymorphic phase
(R,=13.5, f=2): (a)
Evolutionary traces of
population sex-ratio r; (b),
(@, (®, and (h) Snap shots of
phenotype frequency
distribution; (¢), (e), (), and
(i) Temporal patterns of the

seed crop of 20 individuals

arranged according to the value of sex-ratio by randomly chosen (i.e., the higher r

population shows an annual reproduction) over 30 years. (b)-(c), (d)-(e), (D-(g), and (h)-() are

corresponding to (a) at £1, £2, £3, and #4, respectively.
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3 (2). Direct simulation
of the evolutionary process
in the polymorphic phase

(R,=13.5, g=5).
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