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Abstract : Studies on the closure behavior of the touch-sensitive stigmas in flowering plants are one of the hotspots in polli-
nation ccology and evolutionary biology . Examples of closure behavior of bi- or multi-lobed stigmas in response to being
touched by animal pollinators were mainly studied in some taxa of the order Scrophulariales . Such phenomenon had been
studied at the beginning of 1990s .Generally, stigma closure has been attributed to the loss of turgor in cells comprising the
stigmatic tissues, during pollen germination and subsequent pollen tube growth absorbing water from surrounding tissues in
the pistil . Various hypotheses addressing the adaptive significance of stigma closure have been proposed . Recent years, stud-
ies indicated that stigma closure may increase pollen capture and receipt, improve pollen germination and pollen tube growth,
and prevent intra-floral selfing . It was also suggested that stigma closure can reduce interference between pollen receipt and
pollen dissemination . Stigma closure affects pollen deposition and reduces interference between pollen dispersal and stigmatic
receipt as well . Foraging behavior of pollinator is strongly influenced by the status of the stigmas . Until now, the mechanism
of stigma closure and the hypotheses of avoiding self-pollination have been still uncertain . Some experiments with male-female
interference and the intra-floral selfing should be carried out to test the adaptive significance of stigma closure . In this paper,
recent advances in the sensitive stigma are summarized, and some problematical issues are also discussed .
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HAZTEHREYVEEESTHNSMA, £F
BRZPEEEZEM, HIWM, BRER. ik
M EREHENRKERKSRRS, HEH
HMREERIR TR EZHEF (Edlund 35, 2004) .
EYNELEKREECRZRALEESINS HL,
MAERRK. BREKR. BB U\ D E R EL,
TENELEREAESRRENSE, XLEEHY
—REBEFFELEZEYR. BN, AEEYN
HAERTETBNEHITH, NEFEEH (L
%, 2001; Zhang %5, 2003) , EAHE A HE L
K & %% (Fetscher and Kohn, 1999; Yang %5,
2004 ; Klips and Snow, 1997; Ruan &, 2004). iX
EZHANELITINENEXAPER FER
WE: BEER. ROBEGR T, ERB
2, UERNNARNESHES (RIMNEZE
YH , 2006) o UL, XWAEKXMNESRIERBNIT
AR, BRTFRNE—S 7T REDNER X
FIER M. ImEk, HANFMELEENEXH
ks Z|XF (Klips and Snow, 1997; Barrett 55,
2000 Nishihiro 5, 2000 Fetscher, 2001; Ruan 2,
2006; Yu &, 2005; Yu and Huang, 2006) , HEfx
FRAEFNAGITAREEYZERE X EHERK
AR RBFAR .

B — A% FHI, Henderson (1841) B IX A
RT ZHAMEELNHAERR. EYUEENH
M ZR AN, £1HHE RS
AR TERAEFAE, ERVDAEN —HRSHK
., EAXEFENT LR 7ML
(touch-sensitive stigma) (AfF T K KE, 2005)
B2 MMM EEXTEEFAETZXSEH (Sao
phulariales) B9 5 P&, B X2 & (Scrophulariace-
ae)~ HE M (Bignoniaceae) « & Al (Martyni-
aceae )~ JE % B ( Lentibulariaceae ) 1 B Ik &
(Acanthaceae ) HY — L£ 35 2f B ( Burck, 1902;
Lloyd, 1911; Brown WH, 1913; Newcombe, 1922,
1924 ; Burge %, 1936: Fuller and Hanley, 1938;
Guttenberg and Reif, 1958; Linskens, 1976; Bertin,
1982; Fetscher, 1999; Yang %, 2004), HH K&
MU BEXEHTET _HANMEEL (New
combe , 1922); FBE R A Uticularia vulgaris HJ —
HAEL, RETEHNERRFEBESEM (New
combe, 1922). ItkHh, T F (Polemoniaceac) HJ

Ipomopsis aggregate ML A=, [EER
TETEHMHRR BN RERELZEAEGRN (Was-
er and Fugate, 1986) o

REMEREINAGURBRERTE THEY
FRXF, ERAEENHENGEEZEENE
XBEAHFZFWN. AXEETANMEHT LI
IT AR, UREEN—LIDZINR, TR
MLz E, ELEAEGHNENE XM
AN RETANED, UAERHRIEF
B FAER— L E@mET 7.

1 ®hMEELZs AR

—M R, HAERBEHRE, —ENENRN
<HIKA, MEBEHAEG, X—URERBRFETER
ARSI EYRE R Luts (1911) B
MHAERERK 2 AERAGMBREAE. R,
A -—LHEYNBEE AR EAN—EREAE
RS (W0 Mimulus glabratus, Utricularia vulgaris) o
BHAMMNELRAAEHNENBEXHEITTYIZ
FHEN, NN ERAERANTREB R
MmItRFERIZ; MBXASAEMBELRERE D
BAER “HIAE”, BFEM AL (Newcombe,
1922, 1924; Fetscher, 1999) ),

Linskens (1976) MEEBZF AE XNHELHAE N
FINZHRING, EHHLALRERENERT
2 22 AN T 30 MOATE Sk Z2 2 4% 18 18 2H 2R fp TR 7k 43 A1
55, MEELAMEFBEARPNHABEE
BE(E, mMelBELHEG. EERHMMM R XL
W, MEFINAERNTEZEEARBRRRENZ
M, HAXEZREE RS EE LA LR T
MERAT, BIEEEBBERLZEAESRN (New-
combe , 1924; Guttenberg and Reif, 1958), m H Y
— e XEZRHEFE (Newcombe, 1922; Ber-
tin, 1982). It4%h, Fetscher and Kohn (1999) #ff %%
RI, BXAEREEEHFRKFEEZBURT IR
MZBEEMAZMESINENEE, BAIRE=
DZ—MRIRT R ZE, BN HE KA MR
FRkAHE, BRELXBANEGEEHEZNEY
HEUREXRZEHFREEEMMEXE. B
R, EAAEZHZMHEERSIEMN.

b 9h, Newcombe (1922) X fih &7 4% 3k gY 85 B¢
MUK RBAFEENRRELI, BLEEEFEL
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HAEPANTEE RGN ( Catalpa bignon-
ioides), MBLEEBYHNEFE LR AARAREDE G M
( Tecoma radicans, T. foumnieri). T H , Xl &8+E
KRB ATUAMN— T RAEZREIZ—RHA, W2
HWIE B Mimulus cardinalis, Martynia lutea 1 Dipla-
cus glutinosus (Oliver, 1887; Lloyd, 1911); =X R 7E
BN REE, W Mimulus luteus, Catalpa big-
nonioides 71 Mimulus punctatus (Newcombe, 1922).
Fh, MEELNERMEELEE—ENRE, &
EXMENRBASEEGRAMERRK T2 TR
B, FAMEREEREE—RZIPHETKHT
LBy (Burge &, 1936; Fuller and Hanley, 1938),
Hit, i NTAMNERES XA XL RE
AREFEIEAE XK. L4, Fetscher (1999) TA A,
HRFRUAZBERENEEMEE RS M
KBRS, ARENERKNEREFLTELR
ANERLT, EUEINAERE—REKIE. H
ERRN, AEXFENEYHEMBEAEINIEINITA
FRE—EEZF. AL, REAB—MEENER
RERMBREMEAELNEHNIT A

2 HEAHEMNEREX

BRl, XTMEELHAEGNENEXHAR
gL, ZEMNBETIIHABAMSR: 1) B
THRAMESTY, HEATEHNFELZREK
(Thieret, 1976); 2) BilE 4 L E M A IR K
(Bertin, 1982); 3) # % B 3 (Newcombe, 1922,
1924 ; Ritland and Ritland, 1989); 4) & ‘> 4 5 F
. (Lloyd and Yates, 1982; Webb and Lloyd,
1986); 5) % Wi Mf % 4 78 Ih B ( Fetscher %,
2001)

1£ Fetscher and Kohn (1999) HYHRFZR 1 & I,
HF#METLiatmEdmEsiEzAE, BRD
THAESEZEHRHN S, MEAEEL
FHESHNTEHEELET LR ARG FEKFF
MEHFTEDLNZ, Bitt, FLAEFETHR
MEZEMHNBREFTEH—TSHHARICIE. B
B, NHELAAGENEXHMREEZEEFRRS
BB MR T E, s, FLEAE XTI
METEINRERN s T A KE.
2.1 BEAX

ERHNARA, SHELFAGHEREXE

ERMRRERERER. BEBALAT, EHEE
SRSk, FRAIMRAFRERAEG, REEMKT
7, AtBAERHBLETEREREEEE L L,
Bl e 7 B ZH (Newcombe, 1922, 1924),
Bertin (1982), Bertin & (1989) AR &I, =E
&E ( Campsis radicans) = BXRXEMAP, HEZ
AELA—HRETRAAH, EHEBTEST K
7, EHEEENELRAEN, AELDTH
BT ERLLELWNESE;, AWM, Yang &
(2004) FIRAIRIA AN, EEEZBWNELAESTAH
E—MEHE MRS AR IS, mA
E—MRHAR XN Hl. ks, Fetscher and
Kohn (1999) Xt B2 FMHY Mimulus aurantiacus ¥
SHERNERIMARLI, FHEESHBREMRA
HEENREEN, BdMMEEREL, MM
FEHINBEITEAITAEAES, ABREREUETE
N AEEARNE LB ®ER, It 2FRIE
SAEREREERZINERIERE.
2.2 EOMERFI

Webb and Lloyd (1986) B &+ LA & 1T
NERZ ‘IAX HESRAN. BAFELAE
MATHEREZBANSBER, EiL, filiA
ARLFE RSB EMER TN —FER
w, MHFEEATEHREEAERZ. X—MWAE
Fetscher (2001) X ¥ B & B Mimulus aurantiacus
HAELEAET AN RFPEE TIESE. 51 KH
EXMHNERMEL, BHEELHERFNRIEF
EEANTHERNREE, AXRESTHMPHE D
B, RETHEMEEKBNERE. BN, £XxE
EREHRELNMARABLI, FXAEGTAH
TREFFELESIINERER, MEATIRER
HIMBR, REEMBEAE (Yang F, 2004).
Hit, FhEHHEEMMEERE, HZRHAEDN
RIEFAEG A ERB DM EXNEMEIIETILH
—FAREIRIT o
2.3 XNEMESEENZN

—FMMRINA, BFELHAER BT k.
EWLY, HRHITHEMHALREHERK, M
migs THERNESEER, EXAGXNEMEIIEZ
BF B (Linskens, 1976; Thieret, 1976); M5 —
MR NIARA, FEAEGSROEMHINEMNES
B, AARLEEMAENEERE, FHKF

Al
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S —EBNBEBKA, XMPBLETHELESE
R, AL THFHNEE; BN, BELDT
EMHRIE. MAB, EFEELEES EBNTEH
TR, BEETELAGRLTESESZMR
e itls, At mMERMNRE (Wil
son, 1979) o

Petersen 55 (1982) 1£ XY & Mo K g & D IR B
Chilopsis linearis XXM RALZI, 723 7E A
ITHEBE. RESNTEFNEIER, 5TRFH
TALIEMMAESEHNL TEREHR TR
XFERHTAEEMNUEFEERAREST, EE
REFLAGTHENMESIEAEG, MM T
ALEMRHRBR. I, FLEESIRMIEDRZ
Et=@e, MELCEHESBMEHHNTs, B
REEXLEXR, 2HER—XBAWERRMN Del-
phinium nelsonii 714 B BY Ipomopsis aggregata ( &
ZRANBEEL), EHRHAEENSZTTA,
Ipomopsis aggregate ) 25 LR BB B FE X (Waser and
Fugate, 1986), FERHTEIFMUENESH
MEELNAE, MR TEZERHEHHN
. HAHERRENFEERE L LHMIFLR
H—1PIEENFE, BEELAGERAREE LR
LTESEMNBREREHRIE, XHEMHETAET
BE =AY o

3 HFAAESHRENEER M

MEFLNZNERAEE LRERERH
EZ 0 o BE B Eh. Thiertet (1976) Xt Pro-
boscidea louisianica M B XM, EZH F#F L
FHhAZ L, FAZRBEFEETENHRAFIZ
IR G LK R, T ik,
HAXATHAHEBEEZEESH ENER, BN
FAIBSERFAEG, BEFLENERERE
EAENURERNRE, MTTAXH TR EH
oE. MRl T AIEERERMERESE—
ERHEXE, RAEVRNERAREELAE,
EBXEBBEZHET LB REAEGHIER (Bertin,
1982) o

Sarah and Richardson (2004) BF R 7 b EE B9
TMHENEMEFLEYEHR AR 2m LI,
BRNEHMERTAEMEL, SFEFRHAR
HAELEAE, IMBBTHELESIZTEN®EH,

AmEREDNENEE, MAEEENRTEE
BN, " SMNEEERNESBHEAN, F=slHEL
e, NEESEMEEZm, B, FXAe6
NEHELE—MES, BT S o)k
F, MTHEENMESGRE, REEMENE
MR NHEESEHIN Mimulus aurantiacus 1Y
MREZM, BENNBTASZHE LRSS =0m,
HUHLAENEEBMEE ELFHARSTERR
tE, MAELKAN, ENMEZKEBUAT
HATTEE (Fetscher %, 2002). X— I R A L
R LKANEEMNBLEERLCHER.

4 iE

—IANA, BEELERDTEN &4 H
&, AL THIESXEZEHNIS, BRNBE
BHEATRESEZRIENTY, M iihr
HEEMRE, NEMETEINEEAFA (Will-
son, 1979: Petersen Z, 1982:; Waser and Fugate ,
1986)c BN AL ERMELEEZHE&?
Fetscher (2001) WIRFRFHMHH, HLHAER AT H
RUHLR D T BERS XS TN RE R T, (R BT R Y
B, RETHEMEESE.

EXNENETERGEMAF, UEEENRA
KANBEIRNEM, FIANIBEEZIZRE
FERIEHMIT AN EZIRFE D, MY EEES
ENEZMEASIEEENEMR (AFTHIKK
B8, 2005) A3k, NTEAIARE 1o 85Uk
AEYREMESEERRENER (KXE,
2004) . Peter and Johnson (2006) AN, HEYIRIEL
FEMNERKRZE LK THEMBHANRE. B
B, " RERNEMEIATUERIRTRZE, m
HAFHNEMNREZEHBLEENETEZRRS
XIEl. WA, —RREBREHRT, BEHEE
A0t ¥ 2 52 2 18] B T P T As AR AY £ 0 BUHE B 41
BEEENREK, RZESREES ZEBHENR
ENTEHMSBNEEEEENMAREER L
(Barrett, 2002, 2003). FASIM LA G R EX T
KRESEBENEMS=ETFEmE, BELHAE
RFLMEIE, REEUESERIHEYNE
. TEREZHRERIONEZFHLHT, REH
MBI IR T R E R — BRI

ZEFTIR, RSN REF, KTk
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HENNEH EAEBREXNBRELEFEREFZ S
W, TEEELETANHACEREEN M@
THEAEERBROOEDM, BEREMRZFRAN
MR B, RFHELAGEEZBEZHNHR, Z
BRIk, TE2—SHMARMNIE, BT
BMERM TR W RN HI U . T2 FARiC
(%0 RAPD. ALFP. SSR %) HERRXERXKBEIX X
EN. BERREETR. FASWNENEEE
TRAEMARTPHRE, TEREEWEERINF
BEE SRR MEZETHRERVIER , MM A EAY
MREFETEENSE, HX, XTFELHAEHN
ME, BN RIANAREEEMTPHNEMEH
B (Bg) HEVHNUEMRERLLZERN, 3
eI YA L ERKk S mEIRELPAE. A
INAESERMRY, NZEaHBEMFZEMS
TFEMZERIECN T ERITRANHTR. &HEE
Bf—RHNE, EBTANENH#HCERESKE
EEVIHEXN. AL, MEFELNAETHAEER
AENENHCEEESH -—TRITHN P,

Z =% X W
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