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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 ecology 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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HKRAEY) HREZ IR AL, %
BREDEEEEEM, Hln, Wik, bk
WY R R AEB B R IR AR 3 FigR 4y, FRRE#
FEBREAMRR T MZHEE (Edlund %, 2004).
HWRAEKE KPP RIAL TSN 2R,
AR, BRER, REVUEMDEEA L,
EA KAk YRR BERIRGM S, XL
—ERA R TAEKEEZ R . R, AEEYm
HLXERAHAFNZIHITH, miedsl (L
%, 2001: Zhang %%, 2003), HLMHHWHELL
B %% (Fetscher and Kohn, 1999; Yang &
2004; Klips and Snow, 1997; Ruan 5§, 2004), X
S ZREALRIAE SLAT R RE R ARk FER
M BEAX. BAOMESNRTHR, ZEA
32, VRN RAESTHRS (il mzE
W, 2006) . Bk, XAk kTR S RRAE Koz ahifT
R, AR TRAVE 2T RHEY S8 K&
FHRE . TAER, HESkAORRE B HGE I S
KBZ R K E (Klips and Snow, 1997; Barrett &
2000; Nishihiro %, 2000; Fetscher, 2001; Ruan %%,
2006; Yu %, 2005; Yu and Huang, 2006), FHH3%
FALNA WAETT I RHAEYEE L BEKRE
RBFFT IR

BIE—H LFH], Henderson (1841) B IKH
RT R ML MASIR. HYRARNH
FASRER ARk, SN MES
TR TRERE A, HEBRARR—BREFEK
F, BA X BRI RS R Z il 8K Sk
(touch-sensitive stigma) (E467T FFKAKEH, 2005),
HEE MM M8 LFEFETXESA (Scro-
phulariales) 5 8, BIZ 2% (Scrophulariace-
ae). A (Bignoniaceae) . AP (Martyni-
aceae). JE ¥ Bl ( Lentibulariaceae ) 1 B} JK #}
( Acanthaceae ) FJ — #6258 BE 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), Hr %k
BEFA RBHEA A Bk (New-
combe, 1922); ¥R Utricularia vulgaris 1 —
Atk RETEHAORNF BHEME (New-
combe, 1922), $tsh, TEZEL (Polemoniaceae) I

Ipomopsis aggregate RIRMEBAESL A=, {(HMER
ZENER R B A BEE R B RBL (Was-
er and Fugate, 1986) .

REMEHE LA RERZH THEY
FRIKTE, BARRFZEEX A EYLH & IHENE
SGEFFEF 2 W AXE AN ik iz
;ATRBBIE, UREER—EP5AR, X
M kA KB SRR, Ak A R3E R U
AL Sk XS UTAE BT ROR R, LR TAES
WA TE R — B R AT T 1R

1 ®misgELiEzirEE

— R, HLEEBERE, —EmRRN
SHEKI, MEERE, X—-AREBFETR
AL LY RBED, Lus (1911) AL
MAEAZ XN ERASMERAEG., R,
A —EY SR LB R —E R A S
RE (A0 Mimudus glabratus , Utricularia vulgaris ) o
B AT AE K BRI G S N B SGHT T 918
RN, ARHESKERAGR I T # R AR
¥R AL MEKAE IR E R 74—
AW IR, RIFLEMBE R (Newcombe,
1922, 1924; Fetscher, 1999)),

Linskens (1976) MAEFR 2244 B X AE Sk A A 41
FPEBRINS, EMERRERENERD
R AN U M 3k R A6 A 58 1B 40 41 IR IBOK 43
B, Mk L fiets@E 4 A P AaREE
FE(, sl LAE. BERBHHIRY R
B, fldoE sk B PSRRI 5% B R B SR R B
M, Ak 7EAS SR LR BUE 1L L LB
FIERT, BMEAEMUEARAEME RN (New-
combe, 1924; Guttenberg and Reif, 1958), i H A
e RELZKRMAE (Newcombe, 1922; Ber-
tin, 1982), #t4h, Fetscher and Kohn (1999) BF5E
R, Ak AT REEKIKIT EERE TR
HIZEREMAREZNERSER, BARE=
Sz —HMERE NS, HALR AR KIT MR
FAAME, BRAESLERAS S HEZNIER
BEURGELRZRFRAEBEFHMHERNE. B
R, kAR RBEZMERIIER.

BAh, Newcombe (1922) Xif filk sk 4 /K
0L BRI B TR R, A SRk
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A1 5 TE #R B BUR M (Catalpa bignon-
ioides) , TIA LAY Mk RA NREA gURH
( Tecoma radicans, T.fournieri), TiE, Xifib&i:
KRBT LN — R 33 5 —RAr, me
B Mimulus cardinalis, Martynia lutea F Dipla-
cus glutinosus (Oliver, 1887; Lloyd, 1911); s\ R
BABE NG, W Mimudus luteus, Catalpa big-
nonioides 1 Mimulus punctatus ( Newcombe, 1922),
Ao, SRR SRR AR —ENRE, o
BB B B S SR R sl e 2 5k o
IR, AR BURE R — R Z h R AR
{L#) (Burge %, 1936; Fuller and Hanley, 1938),
EG, 1Ak W BURE 5 KRR R
AIREAFFEIEAASE, HLSF, Fetscher (1999) kA,
TER RIS DL K A B R O 1R AR B th R
LU, FRIERTRIA K AL BE TETR B LUK
KEESRT, MY G —REE, &
AT, ARV HAEGE L MIE 31T R
HE—EER. ik, 1RxERR—FFEE PR
FRR BB A B L HERITT N

2 HIAEGHERENX

BRI, XT b8k A & 0935 B BT
B, FEMNBETIILRARMMA: 1) 8
FHEMEZER, FHRFIERWERIEK
(Thieret, 1976); 2) By 1k A sk b 788 B9 51 &
(Bertin, 1982); 3) # % B8 3% (Newcombe, 1922,
1924; Ritland and Ritland, 1989); 4) W/ M5+
£ (Lloyd and Yates, 1982; Webb and Lloyd,
1986); 5) % Wi Mt 4E 58 T B (Fetscher %%,
2001),

¥E Fetscher and Kohn (1999) #IBF %+ &8,
o T Sk E S A S S REA S, B
THLEZELZERMNLS, WER S0k
b B A2 B A B R EUAT Sk R\ S i 5 KT
WAHTELNZ, B, BLASHBIFHIK
FIEZ M NERIEE T B — P HRIEIE. B
B, SHAEKAAENE X R EEEPERS
AR SR, BeAh, AR SkE a X HE
HAF I RER W SR T AR KE,
2.1 BEA%

ERMBIR S, kA A mE R E X

RS RR AL, BEHELT, EHEY
SeRifASk, RN REREG, REEME
7y, RIWARBIBIET BN EBERL L,
Bl 4 T B EH (Newcombe, 1922, 1924),
Bertin (1982), Bertin % (1989) B3 A, £H
BB (Campsis radicans) R BERZEMM, K-
ik —REAG TN, ENBEBEEA &%
¥, EHMEBENELRAGH, BT A
BRHEMEELENESE; R, Yag %
(2004) MBI AN, ZEBRTHOELEASTHN
Re— MR SIS0 3 ISR E R T ALE, TR
B—FR#RZMILH. S, Fetscher and
Kohn (1999) Xt B3ZFEMK) Mimulus aurantiacus 1%
LA EGRRHRRIL, B0WEESHREMA
HEERELEN, HEMMmEEAk, Ml
FHAMRNRA RS, ERYSRHEESE
AEARBER B, 1L B A8, fIdeRA R
kA6 BA BA R WERIEE,
2.2 EAOHHTFHR

Webb and Lloyd (1986) #Zfik&At sk M 547
HEBR “HER WMERA. FHARLAE
WRTHESEZ BN RER, Hik, il
ek & T BE R PRI B T P — i R L
#l, MHIHERATEBEENER, X—WAE
Fetscher (2001) %% 5{£ ¥} Minudus aurantiacus
WAL S AT R BF S P R B THESE, Sk
AZMEMRERMEL, BRERLH A HIREE
AWAT MRERAIEE, KRR T8 5H T
B, Rt TR ERKERNIEE. Rt X%
HEGHEALOR PR ER, kAT H
ARBEMFHLBEZISRER, WA TRHA
ERBE, BREEHME (Yang F, 2004),
Hiy, HLAEEERMEENE, H-R®_AW
L 4 AT BB R 00 M 28 B X REME T RE T I
—FRERIT A .
2.3 FTiEMES BRI

—FMMEINKR, BTFELEASHR TR,
AN, IR THEMHR R ERIK, N
Ti4RE TR LR, kA a X MHIIER
HFIHY (Linskens, 1976; Thieret, 1976); i —
FA AN, HLAE SR EEDIRERE S
B, BARLEENARNEAGE, AHHKITE
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S —BEAEFEKI, XML THLEZE
ZWER, WO TRFHEE,; Fit, @B T
TEREIRIE, MH, Bk 2B HNIER
SN, Bl THLAGED TEZELMRHE
RS, BERESEmERPYER (Wil
son, 1979),

Petersen %5 (1982) 7 Xt 5 Wil ¢ BB U B
Chilopsis linearis Z5LE AT R, 4 HIFEN
THEEHE . RERKIETFRELE, B TR
TALBEBTMAERKL T BRIEB T MR,
XEERHTAERNEFEARRET, HE
RSV EE RS A&, W& T
ALTEBEBOR, Hhh, HLEEZRMIERZ
FhRame, M REZRMIEnKiS, %
RHA LR, SHATER—XIRAEEBERE Del-
phinium nelsonii F1TE R Ipomopsis aggregata (B
SR MEREL), EEHESRNFENA,
Ipomopsis aggregate W45 SCFE B B (K (Waser and
Fugate, 1986), FEREM THZRMIEHRFFH
SRR &, AT/ T 432 IR IE R AL
£, B A BRE AR B IR AR
H— ARG, B SERKEE B
DT BRI B E R RIR, JHHEMEAFEZh
RERAFK .

3 H3AS5HRENEERR

RS L B S EE R KRR EREKR AR
# B BE ik A BB )3 3o Thiertet (1976) XTI Pro-
boscidea louisianica W)IREE KB, H Rl kAL
FHAZ L, HLZRMEEEETEHRE
SRS, LKA, B8 E R ik
HL TRAEBSESER LR, #XERZ
LB E ERAAE, Biibisk EREREE Y
BIFEeT AT RERE B R, TR B S S 4
. e kNAST I SERAEREREA—
ERAXME, REAREHARERELAS,
EXEBRBEZHHEL SHRAGHERE (Bertin,
1982),

Sarah and Richardson (2004) B3¢ T WiEELM
WitEE X B b8 S MY E MR kB,
ARG A S TRk, 2FERBARE
MESKHS, XMER THLEZERNER,

R Y RERE R, MBREEEREEE
i, —MMEEERERHEA, F&5IE-ELN
ME, XMHEZEREEEW; Ft, HLAE -
SHEMEQR—FES, LS B e e
7, AW EENKESRER, BEERENE
MR, W H S ER N Mimulus awrantiacus
PREAM, BESHRETAZELRENZ W,
S AR EEBEMNEE L EALEERE
EE, MAHELKIR, BENAEEKPFEUT
HALETEE (Fetscher %, 2002), X— LA LA
FRRREAT: Sk TR T I AR M 0 s B D IR

4 L5iE

—IN, W E AL R B R R A KA
7, BOTHABEZELSERYE, R
BHEL AR ZE ZRIBHIER, WM
MBEMEE, XTHEEAIERARE (Will-
son, 1979; Petersen %, 1982; Waser and Fugate,
1986), HAMF 2 LERBEEEWN 7
Fetscher (2001) WYBFFLERM, HLHMERNTH
BB T MER X HEME SN BRI T40, AR R
B, ®ETEREEE,

EXEYERTRENR T, UEEENBN
KEMRE TRMEK, FF\ % E KRR
FAERIESIT AWM EEEBER S, MXEEES
BEHEEERASIERBHEN (BFTHEKK
B, 2005). TR, AMTZHNIRE LR EHE
EEYXRAESEHENER (KKH,
2004). Peter and Johnson (2006) Ay, HPIHKE
PR IHE R KR EARE TEmBUn R, &
W, —IKERKEERIR] LME R e, W
AP HERIREZ BB HENFTERRS
wihlal. Mesh, —EBRERT, hEnEL
FAERY He S 2 18] i T 0 T 3 AR P 2 4 v PO
EAERBL, BZBEREREZ EBRENE
BRI S B MEE S E R R K&
(Barrett, 2002, 2003), filfoi: Sk i & RE XHRR
TRz RN SR AR, EAELHE
TR EM R, RS SRR LAY
BB, REREEBERPOBZMGT, RREE
FHEE OBCR X ML T RE L R — R AR

LR, FEMBAELKTRS, KTHk
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AEHPLE &% A XN BREEFEFE S
W, RHRAE K IE 34T O B 4 B FE vt 05 T
RAFFEMARBRNFE, AREMAREMREAR
BEgE. B, XTHME#% MR, 3
Bk, FERE—SHERENTE, BEEx
BYSME Y i3 72 B WL SR HE T A . T 0 F i
(4 RAPD. ALFP. SSR %) R E R ARXHE
o, EERE BRI, RAESMTAEHEEH
TREBRPHNA, REEEEY KRR+
BESE 47 B R U MERE CH BB AOAE T, DT D3 O TET
HIREHTEENSE, HK, XTHLHAGH
BUE, SERTMBEIFSA N AT RERER PR E
B (B8) BRI EY R SH Sk R R, B
BB SL ERK T 5 AR E . RAT
WAHESRHBIR T, NS S AREY Mo
THEYERFERHOTEHITRANBIR . &/aH
B—RIE, BT HAEMALS HAESHE
EEVMXKN, B, Mk eASTrSH
A 3B F3E B AL B R A3 — PR B R

(8 % X W)
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