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Abstract

¥ LR XEE

Arisaema serratum possesses a pitfall-trap flower pollination system. However, little is

known about the efficiency and pattern of pollen movement in this species. Thus, the aims of this

study are: (1) to develop microsatellite markers, which enable to perform paternity analysis;.(2) to

determine the paternal parents of the seeds; and (3) to elucidate pollen movement in a natural

popuiation.

Seeds were collected from the natural population of A. serratum in 2001 at Horigane, Japan.

Small midges were trapped in female spathe tubes during the flowering period. Highly polymorphic

six microsatellite markers were developed, and paternity analysis using these markers was

performed. We found that: (1) seeds in a fruit were fertilized by multiple sires; (2) seeds sired by a

paternal parent showed either a clumped, exclusive, or random distribution on the spadix, depending

on the parent; (3) a few males contributed to a great extent as sires; (4) distance from a female was

not a factor in the inequality of reproductive success among males; (5) male reproductive success

was not correlated with its size.

We conclude that pollen carryover and the trap-flower pollination system are most likely to

result in multiple paternity and inequality in male success. This study sheds light on the pollination

syndrome in trap-flower pollination, or provides a basis on which to test the size-advantage

hypothesis in A. serratum.

N YUY Arisaema serratum (Tﬁunb.) Schott I, U A ERF > F U P avBOLSELE
AT, BRIIEALEED SHRICHPIT TR I0EHIDLFT 2, COBOKRBSOETIE, 16
FEEDBIELUTHELAREITICR 2B L, BULREIFICR-REREEDITZ. SO
ZEN S DIEEIC 5 FARICES L TABIEF 2D 5. ERMIC—DORBIEFICILMETE
HDENREEDO LB SPOITEN DL  IEDHEDIT 2EKEIME, HEIEDAE DT 2@EE
i LB, CORTEIREFEOE DO L ZLKRENL DN ATNWS,

TrFrriavEEYTI, EEROURREDPECL>TELT 2EERORELAS N
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TWb, EROMERRESPEFHOBABCELTIHERDOREIX, LLORKHEHTHNSH
THEY, ZORMEMZERICDONTIE, BRRAITD» 5L DERBHPINT WS, HEE
BOEKRESEZFRALZER/ETINV T, BEEOY A X2 &R > MEOEMERINE
DEDBEERBERD—DIIR>TWND, IOHEBADSMEBROELREEFRLAEZ
HD—D2IZY 14 XEFMREE (Size-advantage hyposesis) D3&H b, FoF oL avEiCBIT
SMEBMORZIE, COV A XEAERRTHHETEZ2EZISN TS,

HEBOE MR EMICRET 2 BRI RMEDSEDSND—HT, LHEEIIEDER,
CEODITEMEFTEIEMBL LU TORBERIIEE2ERT 2 2L ORES » 5, MIFHR
MREFZ+FETOA TRV Y XBEFMREZT > F oY avBICERTAS

WBILTH, RSN -FHERINEICESWEREORINSEE S LTBINT NS,

MRBFADEL LSBT IRFLINC, FoF oo avBEMOETIE, TEEMNHTE
BRIINLTRI v ZICRBEVWSRERRBEB LA DL TIHOSNE, T F
YavEiXHETHY, BIEHOKRDLOEIIRZ L, MIEFEOILKEORICEES NS v
TEINTWEIDODEETE D, —RIIZ, TUF o avBORENTHEINSRRY
LT, RBEOREPHMSNT NS, LEIL, My T7INTWEFHERRD, ERIC
CEOBREBEMHRIIFS LTHW20O0E, HoTWhWizh, FrFrravEEDTIE, b
TwZ7RENWSFHEEEEE DI LICL T, BHiEH L Y4 XL ORI R
TEMNEL, MERZSIESEZ T —DDERER>EEHEINTVS, LELEDS,
BEEHICBITI LY VOB ORBHERACE L CXITLACEBBHEIA TR N, B
REFICBI 2 OKTERINE X, TERENEOTEZEDRIERRBOERICIL >TK
EEETNh2, LED-T, BREFMICBIIZ2TERREZHLNIITEI LIE, HOE
JERRIThZEHS FTEERTIBEZEZ2HDLELIO5ND,

AN T, T2y avBEMCBIT2HEROECEEZESHICTIEHDO—
RELT, YL THY A serratum OBHEEFIC BT 2IEMFHEIOARRT L MdEia ) 4 XD
BRICEREDH T, ) BFOENBEZHEET 220D 709554 Ny —h—0DBH%,
)M v 7RI IIBIT 2RI DY — > O, 3) 2 EFICBIT AifdEE#Y 1 X0
EHARELE, 2RELE—EOMEZEZTLDELDTH %,

FETE, LAY HOERNRAFICEL GERELET, FrFryavBeEdgy
LR 27 L0EERICET 28158, MEROBRIAEZ OV TOEHRNEEEE
CLICERE L, AR BHIEEES BT Lk, -

BLETK, BFORMB2HET SO0 F—h— 28R T2 2B, <
LY THIZBNTYA 70 F 54 bv—h—%BEKLEFRICOWTHRRE, ZDRE,
S5BEFEIIBNTY—H—LIIRII L. ARG 2B L Uk —h— DGR % Bt
T30, ZOo0KE» SEBOEGKEZHEL, BRFEOREEIT . FORE,
BERINENIBGEFRIEZNZWOEET, F1214, 20>k, £/, AT O
BREEOHAFER, ThZ2NRFEH 075, 074 20, BELET—I—ICIZBVWSRIE

HRHON, BEFOEREHEICEDTH B2 LHIFE Nk,

B2ETHE, ARLAEYA DY FS5 4 b—h—2ANT, E?UJ%ﬁ?fﬁEE{TL\
RLV TV OBEEMIZBIT 2 TERRE /Y — 2 DN THEIF 21T =0

LS THY A XIERE L THEED 2WESRERE 2T 32, 42 7Y OTERER
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AEROLREICEE N AFETERF DO TRICTEEDO R WS HOIES DN THETEED 5 Wi
EREERERRL, EBREFOPRVEBERL RTINS, EFOERNRE BT

T ENERWD, ARBOEBOFREIZIIMETHEBEWDH D, EEFE Tl
REOHEIIZ/NZ REEABH Z2DICN LT, BIEFE TR IOREBIZLEAERL, ZOK
BMOEEIFEEROEMERELELAT %, HTEERIT, LABOBROROK O BERE
WeED, ODBTAKBREANEEBIAATHLY, —BILKEARICADAAERSRIT,
LAEOODSIEIMITE I ENTER, L LEEETE, BRIESICH S /hE R
BRRSD S B DTEETH o DL X, HREEHOKITIZEBHBHE LTS, ZHITH
L CTHETERRTIE, IARBETOBEMBIZILEAERWEDIC, HTEERIIBRE TS 2 0T
XY, BRERIINLTIN S v 7EEBICIRS> T\, HIEFEPOHRE LT ERHIERED
MREFICAS L, HOZRDTHDOLLEN2BET 2 MICHELICEBIEEL, 29
HiTbh s, EHEN & BRICHKE LTO BT, TEMENOME, HHEERE, &E
$ﬁ8ﬁ,%EEE@H%E£?T%§%5H%Ctﬁﬂ%hfuéob?vfﬁ@ﬁ%
TEFETERENE LOHT, BRNODREZFED D OICHRLLEEGREEZSNA TV
B, b vIrROBRBDEEE D > ZEDOTEIREID /Y — > DTERENDRICEI LT
FEETHRENS V. F2ETIE, YLAVIVTOBEERAEZNE L L, (1) —DDORHE
FPRICHEELEETOTEMEEZEET S, 2 BEEMICHITZTEHRE/ Y —> ZFLH
2932 LEZENE L,

RERERESMESHOBRERICKAA R EZREL, 2000 FICZOEFTEEI L
FHEFEIRTCEEL, FLCHE L2220 -6 BETEDOYSA 7007541 ho—
HW—7T, BFOIEMBREZHEE L=, 5T, BHRHEIPHBLEEFICOWTE, ZhZh
DB ONBIEF LICBIT 2 ERNMERBRE BT L 2.

ZOHER, () —DOMIEFIIEROEDTERIC L >TRBEINTED, IHII—DDR
RIZEBOEFPEELZBES, FNENHELRITENRBRICL>TERINTWAEAN
% % (multiple paternity) ; (2) %h%ﬂ@?ﬁ%%ﬁl:&ﬁf&ﬁéhtﬁ?li, NFETERE EIZ
BWT, EHR, BEEIH D2 NES LY LRI HNRY—2 RT3 TERE L L TO%AE
RINE AR E L, DBOEFIRESZBIIEML TV S ; (O HOKBERIHOH8IE
ZECEARIEERE & (X EBIRTH B ; (5) HOEIERIIE YA XIZIZBEDEE men&u,_
EEHLDPIZLE,

TAUTHIEBNTID LS RES Y — L HRD SN EBERICONT, HERRD
BTy AN ECIEROBIERZERT 2L ICL > TR 2ERO/EBHL
(pollen carryover) &, hZ v 7RADEMEBOEEIRSBRLTVWIRPSEREZSBZ
Rol, —DOMIEFICIZEROEBEORREB NSy 7INTWER, BOTHF . aN
IRIEZ7ONRF AN ROBREDPINRIZERICEE L TWAHEEESREDL o7,
iz, PBOEFRESZBIIHFSLTOED, Ths OIEMRIERE—EERDOERIZL -
THERICFELAENEZEDEEZ SN, HEOKEEBINDOSFE DB REWERL, ol
MTHMEDH 2D, ThO5OKREBATIEIRERBEHEREIKELFTEL TSI LHH
BNTWB, L L, YAV VBT 2 HOLMBENOAEIE, BMOEbOIcHEELT
WABOBEICKELTE D, REEGEERIC L > TIREIA TRV DL
Eizole TNIFSEDOHELSBONEHERAMRTH 5, Z OEBFICIERERRED
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LRERINDINY —2iE, BROZ VT LRHENS—2DIXT, b7 v 7RAORBHEREIC
EoTHIERIINEDIDEER L,

EI3ETIE, YAV TOEEROBERIIBVWT, Y4 XEMMRFHEZERTHI LD
BMEIZOVWTRE L. RERREBEENOEM L B)IRERTOFEREITKAT
TR % EBE L ,2000 5 5 2003 & F CEGES 21TV, V4 XEMRBOBEREZHEL .
ZORR, ERFOEHIOFPEBFREBSHOERL D MY A IBKE NI &P
BIrZIE o, YA XEFMRH TR, BERTHEL YA XL OREKEZ7DY M U-%TE
FRIhEE (fitness gain curve) DD MR TER2BE, TORZAOYT A X THEHT
BEFREINTWD, ASHIPOBRICZL>T, BEMMEHBES S 7 b LUEHRIZE, &
YA XDBBRRZEEFEZLNTVW S, REFLEEERICBWTHERRY 1 XICEF
MEERSRDHOSNEEEDLS, RERINEHBEVEZNEZNOERTRERS, v4abb Mg
DOEMEIEDOBEBRECNSOEMAMTER>TWALEIRTE %, SREMTIE, FE
EBOBEERDN I v 7ENTWBDIIHL, BEERTEESREAL D IFERIZD
Ripofe TOT NS, BEERTIXIEMENEFIK (pollinator limitation) H35# < IX7=
SENWTHBD, EOFHERINDPERETLD SELSR->THD, HEEGRY 4 IHNE ko
TWBEEELE,

BABTE, RECEHEONEREREDS, LAY TV OBEEFIC BT 2TER RO/ Y —
WL THRIE L. /2, Fo v 7ROBMEELEY 1 ERIOMEMEOELERICD
WTERETI L LD, SRORBLERIDVTAAN,

F1AL pmjﬁﬁfft%U)E =

KRG, TFUF VY BB AREROEEEEES NI TEENO—RE LT, TLAYY
P OBREICHT 2IENTRBI DMK & iy A ADICEAEZH T, () 470754 < —
H—OBE., (2) BREFICHBI BIEMHRED/INZ— O, (3) HERY A BT 2EFARERD
FEART, AT o Ie—EBOMRZEBD LD TH B, 6 BETFERICBNTIA AT 7514 bx—h—%ERFEL.
FNOERWZREBITOT—2 =05, LAV TTOEREFICHBT HTEMTBOKRAZHE L2, D
R, (1) —DORENOETMNHNL B L > TEE TN TVEEHENDHS (Multiple paternity) ; (2)
TEHH L UTOEBRNOSEIE, KEMBEEBEEICIEKEL TV (3) ¥4 XIEKFTHEOSRTE
BN, KDV THLMI U, TOXDRIERREIO/NRZ—d, SHERRICKXZTEROFLH L (pollen

carryover) &, by TROEFEFOCLICL>THIERITNIZBRTHI I LEL, EHiC, I#
DOEFERINMNT A ZERENTHS L VIHERED LI, BEBROER(EMZEEEZFATIERET LO—
DTHBHYA XEFERSE, TLY VLBV TERY % L OEMEIC DV TRE 21T 2.

M EDFERIIIERIEF L A LRI T — R ICEDWEERIV TN TR - ToXMERIC DV TliED 5
HEER L 2> TH D, AR E LTE S FHMEdHE S,
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