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The Schedule of Pollination Workshop

March 30", 2011

07:30-08:30  Breakfast Hotel Restaurant

08:40-09:00  From Hotel Restaurant to the Research Centre by battery car
09:00-09:10  Opening speech Gao JiangYun

09:10-09:30  Introduction each other, and group dividing
09:30-09:40  Group photo
09:40-10:00  Coffee break

Lecture The First Meeting Room
10:00-12:00 Pollination: Introduction Lecture Amots Dafni
12:00-12:40 Buffet Research Centre Restaurant

12:40 From Research Centre Restaurant to the hotel

14:40 From hotel to the First Meeting Room

Lecture The First Meeting Room
15:00-16:30 Pollination Syndromes Amots Dafni
16:30-16:45 Coffee Break

16:45-18:30 Breeding Systems Amots Dafni
18:30-19:30 Buffet Research Centre Restaurant

19:30 From Research Centre Restaurant to the hotel

March 31", 2011

07:30-08:30 Breakfast Hotel Restaurant

8:30-12:00 Field course Amots Dafni & Nicolas J. Vereecken

Location will be noticed ahead of time

1. Excursion, flower structure, pollination types
2. Breeding systems, artificial pollination, pollen flow phenology
3. Pollen —stigma biology, wind pollination

12:00-12:40  Buffet Research Centre Restaurant

12:40 From Research Centre Restaurant to the hotel

14:40 From hotel to the First Meeting Room
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Lecture The First Meeting Room

15:00-16:30 Pollen and Stigma Biology Amots Dafni

16:30-16:45 Coffee Break

16:45-18:30 Advertisement and Reward Amots Dafni

18:30-19:30 Buffet Research Centre Restaurant

Lecture The First Meeting Room

19:30-21:30 1. Bee Ecology and Evolution Nicolas J. Vereecken
2. Pollination and Conservation Nicolas J. Vereecken

21:40 From Research Centre to the hotel

April 1™, 2011

07:30-08:30 Breakfast Hotel Restaurant

08:30-12:00 Field course Amots Dafni & Nicolas J. Vereecken

Location will be noticed ahead of time

1. Nectar studies
2. Pollen flow checking

12:00-12:40  Buffet Research Centre Restaurant

12:40 From Research Centre Restaurant to the hotel

14:40 From hotel to the First Meeting Room

Lecture The First Meeting Room

15:00-16:30  Pollinator Hunt Nicolas J. Vereecken

16:30-16:45  Coffee Break
16:45-18:30 Chemistry of Pollination - Why are Flowers Scented? Nicolas J. Vereecken
18:30-19:30 Buffet Research Centre Restaurant

Lecture The First Meeting Room
19:30-21:30 Chemical Mimicry and Deception - Cheaters and Liars. Nicolas J. Vereecken
21:40  From Research Centre to the hotel

April 2™, 2011
07:30-08:30 Breakfast Hotel Restaurant
8:30-12:00 Field course Amots Dafni & Nicolas J. Vereecken
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Location will be noticed ahead of time
Insects on flowers Lab/excursion
12:00-12:40  Buffet Research Centre Restaurant
12:40 From Research Centre Restaurant to the hotel
14:40 From hotel to the First Meeting Room
15:00-18:00 Group Discussion The First Meeting Room
18:00  From Research Centre Restaurant to the hotel

18:30-20:00 Farewell Dinner Hotel Restaurant

April 3", 2011

Field trip to Shorea forest

07:30-08:30 Breakfast Hotel Restaurant

8:30 Take bus before the hotel gate to Shorea forest
12:30-14:00 Lunch Mengla County
14:00-16:00 Mengla County - JingHong Airport
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T4 B i TR g2 —Fh i % A5 A (haplodiploid) ) F,  FLMEVEANRLE BAT 52K
HO 0~ ae A e AR, I Hop A 50 2 BB e A, T DRAUE PR SR 9 A 4 2 RHR AR
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B EB A5 HE /N LA R 2R

(7PN
RS BE A s FE A b, BB, 650223

M (Figs ) 20 # S8 (Ficus R I B PR , 318 TS5k H (Urticales) 3} (Moraceae),
ZEEAFA IS (syconium). AHFILA 750 20, 3B AR TE I R HAy
HIX, A A2 AT LAAE (R A i X o FRE CUARAE 125 FRDNEAY, (5 At SRS A
(¥ 12.5%, Hrh = fim®, 797 M, M MEN) 76.3%. THXURANHHT X
S E R R S X, A 79 Bl R RPN, 24 e R S R 213 KA
Stk (EAs/MERE Agaonidae, T FRFE /ME) BB AL & 2202 H AT O A 5 B R IR
BHERE T A — . e IV SR IGE T AR B, £ T 8 T2 4
MR, WHEATEARE. A3, RE RS LS, RER—% 1)
KR fEBKAP R, BT R, . B Wk BAT AR IE R A
TR AR RIFIREAGIE Y. o SX R ) (R A ELAE F R R T T o0 Rk IR . Pl
X b /It ) AR i R B A — ISR R A A TR AL DG AR | PEEE
SRERIEFE . IATEREA . FRBEEAL S5 (1 R IR,

AN 20 20 60 FARLLR D& TR T K E AR SCHETE, AN IR J5 THIAR T T ZEAs A
Ak ) e M B S0 AR b T 2 1 2 A B e IR BEAG A G R RE A ) . FRE AR
S b B A S RIS N 1 AN B K2 — (R R ED, FAE 1500 248 15 AR
S 1) GFREERAIMIC) LR Bornatig, EuFFTe ]2 A B2 & W D
M. 1989 A HILE A IHFFRIE, 2000 AF UG FURAR 15 K5 /N e b ) JE A (R R 1 T T
BTG, BT, AT 10 2T RSB FE RIS /NG T e T BEIT SRE,
U ARSE AR AR R AR 200 25 CAWEE T 80 ZFHEH . 80 £ Rl kyts
/N, 200 ZRMARARIFE NG X 20 ZREER R RS NG TT RE T A TR AT
N TR AG SRR R SR NG A5 BACTALEIAE T H I ERG 90 D& 10 ZHR
AR RN AR A /NI T e T AT R 2 LSRN S s R Sl S AR AR R A N R i 12 )
W2 M ERE T AR NG [ AR i /NGB HLRIOE T . MEREVE RSB ELARSEAG . AR
SRR /N HAHIE L] ARk AR N 5 AR AR /Mg RS 56 4 A AERIETUT TN,
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AEAE T TG BT

R R, B/, BhE R

WES W S ARk /NIRRT P AL

MR, 2. X FE/NE
IR ML R 2 IR SRS R 27 22, il 200062

W B HARR A MESE R R L PR BRI R R R 22—, BB I BB EE AR AR /N (1
o/ NERE N ILRSSRAE PP (IR IR) AT s 7 rs i Afe bt /Mg R REAERE Sk e
P OMERE ™01, TR R, I DUBEAE o LA ARrE— IR B 37 P A B ok DU
L R o R e 7 Ry S A & R D9 AT 2 i NV P | B B /1 P W £ P S
AR LR R L A AE B AE P IS o R (Ficus . pumila) f2 35 [ 43 A7 fo AL o o s A
Y, |z orAn T ERENE A . ASCRIA] miDNA AT nDNA 75114855 B B 2 5 40 4%
AN TR A ARy NI RIS R ILOC R, AT T B B AHE 4 N3l A (1 K, 7y
B 1Ak MEAL SRR .
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MR METE SRS /Mg Ak R BT R RFIE

e Y, ok b2, g b2
Lo R B Y SR A R B, W] 650223
2o [ RL 2 B ST AR B, dbBT 100049

WETE SR RANAL A H /I8 e DI AT 2 ORALE S ATT T BT R SE  A A, MR T 21
], THIBMETERE R BOE & PERA A5 R WS AR R RS /N AR AR, A= A%
By, BRG] SRR R /NG PR IR 1) BE S LR B o AE DE XU g vy i A el B
AT THEXG R RANRS RS LT T Ve IR R /N (RS0, S5 REHT: ARSI LR
PN DN, MEAEIN 1-4 RATER, iy HLg N SRl %, ETE 45 Ol 78
Bz AR NI, R R REAE I AT e 5 R 2 AN, (B e SRETE ST R
PRI, A5 Bl b SRR TR 1) A R A /NG 3 RE N A R ST PR N TR A2 o RS/
e ARy B N IR SR L, REMETEIISE G, RN AR TR N, e 2 SEBE (N 1 RS /s
WA BE A S R T D o AEEEEA B, JRATE— DT BERE L IR, AR R T
LA K /I e B TR RS S /D BRI TR 00 e A SUT A SR A T 1 J5E 58 A e S A
F R AIRE AR A R R R MBS N, BATR L BEMEAEIIE S, 4 F I E B WAL
2, MRS INMEPRICAEAL R B LRI, MTRE AR A (AR F /N e A A
Wi/ o BT R T AR MER A GRS S 22P0REZ TB] [ORR, 45 R
IRKIALA RS NG EZ 100, TSI 2 (a4 IX AR RS /N (1) £ S AR
TN ABEHEREIE I, R SO 0 S AR Sl D@, X TR Ak I B
BT T BATRE LEBSE A MM N5 A 3D I ek =, LSS 2 15
BMEACITIRE R, MEFEAESK MRS VIS, AERE W AN R o dR )5 7 A B AL A A5 /N e
LA RN BMEAE Y1 A AL 1R AT o
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ZEZ& (Ruta graveolens L.) HEFSREE NI ERHE N R X

JEES, AR
T BHE B DU b, X 430074

PN HESEE — ARIREAT B FB ISR ERR RaER
RHERY) PRI . FAIEZEFRINZEA (Ruta graveolens L) H 5 IX Fh ik 85 25 Bk iz 51
LA ALy 1 N R T RE T SR ST

EFRRANRAA T TAELCRR, e 5. HESS 10 (8L, HAREE N, &1
M4 HESS 8 MIVUEE. TFAEVIY, MRS e 22 BT s T, R 255 T 14T
(LI o Horh— MO 22 S % 5k 18 ), HAR L RWHE ., T 3h e 291818 2k Ak In] (4
15 min); FEZGLETEHh R EOR Z0FR4E 150-200 min, 2 J& FRZEI8R 248 4MIl (£ 10-40
min)o JLIE, F—ANMESE GRS ERU RS AZ#HZ 8D BT ERMIEE) OFE
BN TR 28 B — AN HESE 2IELE T 0 20 min 2247 S/NHES W B2 — KR8 3l
HOW . RSB 2 J5, ()G — MHESIEsh BIAE R s iny, MESSTFURIK, R M% orWbkh
o O N I < ENe SN B |y S TE WY P o A R RS ks N S N R D
S,

AT SR R € [ AR 28 R AR AR 22, (EIESE A RRZ B BIEh o, P PRI A Tk
B 1 5 55 1E 8 (32 2 B 46 SRR ORI L) e ) o S5 0R I, XN e e 22, (fiqe 2y
— EAL T ARSI A BRAS 2 M SE I A6 24 OMY i R B X T R P T MESEAE 24 B AR AL
AN, HE DA 2 A A 2 1 R o X, HESSIE Bl B4R SRy S N AR K B AT A
1) — T3 N

BTABE & T Dz sh B Reiloh 5 EE I HESS , A2 ANReR R RILEAME, AR JEHE5T
Ja—ANZ BN B e T R HESS O AR DL, S5 RRIL, wr—ADHES R g, T T
By B RS S AIE R R A, JE R TG —AMHESS O B 1) 925 T R X uW], HESSKIGE
2y B ANREUS T —ANMESEA S S B R ILGE S RACH T s R 0% . BRAIG
S MESS 2 AP U Tl MESEXT R HOR FESE 0 19— Y

2B I AR R YA A AR B EAN ] MESSECE AR, 1 HAE R A &
LR AT AR S T A . BREET, AEAETF RS, 4550551k 90%
ZedTs W VUEAE AR, FLAE SR AIG, N3 60%. 1 EAEH A 1R, DUSTE 95%
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(RIfEk B ettty BRIRAZ L, e B e h 08 77%. IXLEEREH], [F—Aefr EiX
PIFRHAE, FEMERETIRE EA T REAE T 04k BT TLAE B 22 s AT IR 2l e ——Fh
R R JTRPU S e B AT HOh, DASCELPI PR M REVE DO fiE . X5 i N B R AR
TUEGRA

Regi . MEFizsh, ek, TeiA B

REA R EY—KET GEERD HEHASHEIA

MAe, Yemmgt, MR, mrst At
U [ R B U XUR A AR E . <P 666303
2 rh R AR, dbat 100049

P RHCAT I PHE RN R, A e E S BRI R o By o FREAKAT 1L
F} (Duperrea pavettifolia) —Fh, AT =F WA VY, & REHNEZ. KiE
L PHEAT S AR AL R B AN R o AT SE R KBl PE A R A
/NAEHUN 10 2 80 25 AN fhEth, HASFIRE, /7 AN/ MM TFIEn s B
AL 5-6 K, JRJPAEINN 8-9 Ko MEVESE R, FRTFIR 24 /NI G ARk E ) 3 N R,
RSk 85 2B W AT, BEAL I FLIE AN ML AA e e AR IR R 432 XA SR TAT: S TV A 4%
2. BALERE YIRS b el B R H R R B 2, (R ARG R R B EHI T 5
LGSR, AR H A TEIR o WS AT UK 5 o — Fh oG, Vi Ak B HUA s
WS, A LG AR A LT (R I A B TR AR I B A T AN, gD LIRS
(B AR HMEE S [F RR R AE 50Ky . T AAAE BRI, MARAE D 3G BRI I . PR, K
FELLPHR G s (R0 S T SO Rt — DA 5T
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P2 S EARBEPE AR AN AR

FIFE, AMHAN, PR AT
T EBFE BRI R U S IR s =, JEst 100093

ZHAGITE RS IR S deRE— FLR MW AP P R N e e — o Atk 2
APFh, T AR RE S AR e A, SO R AR A 2 i A Y AT ) S
FARBUEFR B o FATTR L L > A5 W BRI SR A BT 05, RIS &5 5 37 A1
PHGEFIAEAR G, K2 PP E AR YE R G AT, HENIE AT RE M IR AR A2
FELE W1 AR 1) R b, BN NMA ] 4308 — HMERE 7 4 7 24 (duodichogamy) .
MEVESE R, HEVESE RAIHERR . BRMENESE RPN BN AR e S, HoAth =PSB AE 4 B ) 1]
KA. 2) JRiee b, S5 MERE SRR SR SO R, AR R AT =AY
PR, 3) AR EMIRIER AR (disassortative mating), 4 [A]AZ AL L
15 (37.1%) AL T AL AASHELES] (62.9%), fA7E—sE LIk A4S (8.7%), I HACHCLHL
K EZZ A RPER I . 4) PUASAZECAY (AR HEVEE & B E W 2 s, (FEE
Se AR RS T R W R T AN ANAC LAY o (AR M R GEAN S T SR [ M I S A
SR, K2R RGEUERE, WAl ARE AT B SR MO PR SEILY 1] BE
J2 2278 IR FEACAI A5 RIS R ) 26 2wy S MRS [R) VR T 1R 45 R

RKegiA: CARMG ME2E, AR, ARIERACHS: RN
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T FEAR Y 5 5 () A2 A P 45 SE O FEK A0 5% 305 R 451

XS], FTRRER, ARUK, BT, KRH
Y2 PV SRR TREE M E AU =, bRt R A B2 22 B 100875

A A0 B Y5 PR E 3 BOT A Bl 77 BAR R A 2 8, I L5 A i e A0
HEVERE & WA R . AT W SUR D K e BRI IRy A B IS BRI, VAR e e =
KT PEFIAE R DL R 58 U5 B A 4 45 S SRR S B R OO 5 S8 o AN SR G0 A A s e i
W5y (Aconitum kusnezoffii) M A=AE AR /D 45 SR i AL FRATTAE AR ZE G ) 5 55 B
BT TR NN, RERWUEALR, RBRIUE R IL M AL e AR As Ak PR
SENG . SXTRERAAHLE, N L EHER A ek A B AL R (fruit set) AR IN (p =
0.011), ¥ (seed set) BAARAL (p=0.923), HEZAEMILHFH (seed set per flower)
B A (p = 0.051) ¢ F3 BRI A= 48 77 b B4 AR A= 287 A SR 84T 45 4% (p = 0.110),
BEERAEE TR B E b (p=0.009) LRI K ILRM AL P50k 25 it oy 3%
(p=0.000), HARZALMEFF MW E A (p=0.000). JfH5 AL, LRI
ARSI, AR RN RN, AR A b 25 B A (0 A= A6 e 388 I 5 el 2% o 3X 13 B
B A A 25 S D AN A BRI ), T2 2 ) T BT B IR R A
T PSRBT A TR, BB e b, BOLE ST A RSkt
AR as e, N AL PP AR mT R SE A6 ) AT AEREE D RE, RIAEE A%t , AR A
Ty DT s 5 ) A A AR D S S AN S 5K
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=REEZRAER RN

Wi E RS A IE TR, dERT 100093

5 2% J& (Holcoglossum Schitr) Ay = B 24 WAL TR 2205, A A 4 RHEY, 13 F,
FFEATAE LI R FUREWT X . B BTSN, 25500 T R, AR
HZJBE MRG0 RENEEN R (B D, XS5 EGETEARTS, WE
WALk R RN R RS B REMF RUEM R . BIEEH RE
FEAET 22 R R SR s Ak 2 O, T H AR LR R AL, P by RGEsit s 7 —
W GEVYREE 2%, H. rupestre).

The strict consensus tree of 2054 most parsimoniows trees (Length = 897, C1 = 0816, and RI = 0.814) based on the analysis of combined datasets of ITS, trnL-F and
matK. Posterior probabilities > 50%% are above branches, and

boststrap proportions > 50% are below branches, 61 H. flavescens JES Fal
FE H. flavescens SG 2
H. flavescens BOY A
100 H. flavescens WM 2
94 H. flavescens ZP
1040 — H. sp. lushui
i3 L 4. sp. 8439

100 BE
100

H. sp. bapo
H. isii
H. sp. 8190

2
i
|
1
100 BY !
100) 1
!
1
!
1

BT?

AC

IBUULA JOIG INEIEIP S

100 AT H. rupesire
;;F H.sp. 8311

: H. mijiangense
BE

H. sp. bingzhongluo

H. sinicum

100 (1) BE
[ H. weiriense
H.B99T
BI? H. sp. dulongjiang .L

H. rupesire ZP
[T 10 12”— H. omeiense

I HC A fleshy callus
e Crested callus
=2 ndged callus

TC

2

99 L . lingulatum 2
-\‘3} 104 H, wangii Vs
Va (I) mode 1

A (2 node2

H. subalifolim 2 ’__} node 3

100 Aerides flabeliata
96 é_:'? derides odorata 2 slant growing pattern
67 1- erect Erowing pattern

Ascacentrum ampulacenm

95 100 §f. kimballianm
73 100 H. amesianum

104 85
97

uullllbbbbb bbb B BB BBE
OO949dddaddgdadaddddd dddg ddadag

saapuy 7 Fuigse) st

100/ 10K} Vandea brunnea L
3] " ; atte
100 82 ;—_|?s 1 pedant growing pattern

100 Varda subconcolar
5]

Vanda coerulescens | long and curve spur
Vamda pumila § saccate spur

100 — Rhvchastyiis retusa T tapering stipe

93 L Rivchastviis givantea

D oblong stipe

Jumellea sagittara

Microterangis hariotiana

Figure 1. Pollination systems of Holcoglossum
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Reproductive isolation of two sympatric orchids

FINEE T
Wi E RS A IE T, dERT 100093

Abstract: Increasing evidence challenges the conventional perception that orchids are
the most distinct example of floral diversification due to floral or prezygotic isolation. Here,
floral isolation between the rewarding orchid Galearis diantha and the non-rewarding orchid
Ponerorchis chusua were investigated. The results showed that the species had overlapping
peak flowering periods. Pollinators of both species displayed a certain degree of constancy in
visiting each species, but they also visited other flowers before landing on the focal orchids. A
substantial difference in spur size between the species resulted in the deposition of pollen on
different regions of the body of the shared pollinator. Hand-pollination experiments revealed
that fruit set was strongly pollinator-limited in both species. We concluded that a combination
of mechanical isolation and incomplete ethological isolation eliminates the possibility of

pollen transfer between the species.
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Mg — MRS G?

Lz

B B R B i, =Bl 666303

ST AR, TR TEAC L FIRT Sk 2 18] 1) s Dy A 328 A A P S o R v e T
RIERAT o ARIBACKT EEA T LU TE AR I REoK, W mT DU A & F 3P . 750
Hfr N, X Canemophily) %, KL 18% M4 T HEARL b #-AT R I
KEE Chydrophily) Rl /KR GElY ) KALEfEky, FE TRk AEmY . B
SEr)SCHkHY, Hagerup (1950) #RIE T 7672 20 HE B Y 7K A A AR A b J U g2 s el 2E
MR ML, BB ERAEE)E (Ranunculus) JURMHEY. 9B (Caltha palustris)
1A A RHEAY) Narthecium ossifragum, SXEERIYIHIAEMOR. BEAL, N W IHERR IR
(I N RENS &5 FR— o S I RT 7K, AR 4 W K e il BT, 35 300 A7 17K T PR A Sk i 5
BLETEALN . B, “F9SE Combrophily, pollination by rain splash) "Hi4E & —Fh &4 5 =,
WAL Z I3 A, RN 2 B TRk B HR B Z 0 7 A — e BT R B L o

SR,k R RN A, RO T ERE R A 1 AR R 2 AR AR, XA I
TERKBEMELCH, MR A, A E Ve, [RIN, KRR fe . MESE. M
AR T AR, WIS AER AT Sk AR, T A 16 S AR 2 AR 1)
LERAETAE Jo T4 i — MK (dehydration) F1FE/K4 C(rehydration) it FE, LANW
SR R R A RIS, AR AT K R, WK SN K2R S R 2L
Darwin (1876) A A ALl 45H HA IR AER AN KA 1 DI fiE . Mao & Huang (2009)
FEXF 80 TR AL FE A TR B A ORI, A K 2 BRI Aek BAT AR I,
A 14 TR SEHAER FAT AR s (i K P, A 45 et ek /& 15 HoAT DRy 1
FIRLER I 7K PR 25 UIAH G, SX BB UE T 84584 BAT ORI A8 AN s 7K BRI Dy g’
A R E L IR AR 8 ) AT R 2 B Al T 7 1A B R 7K (R AL 3B 2 ) o

BB R IR AR T R S S R Y T R, ARG T Hagerup (1950)
JITHGE IR LA R RE) 65 0] B BB AR AN [R) R S8 1 KB I8 I AT AR AT 5K TR 7K
PRy IR, BP 3 R L ACAN SR AR, WK A AeAokn = A Sl R gk JE AR s T
%} Narthecium ossifragum HIHF5T 5 /245 H T 5 Hagerup 56 & 45, HohAZIAR
Pk, KA HAERY A R KRRV, 60-70% 1R AE K RIS, MU ZKAE R HAAEAE
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SEWIBL (Piper nigrum) S s AN 0 I A HA Ak R TR, AR, o FLE R I
WFFUR IR A FSIOF BT SRR Ak 1 1], FERAT AR CRl & 4258 (apomixis)
MEH RS W s H AR 0 AT B AR KA LS . AR TR A7 AE
FOER SRR BRI ? M GARR A7 (SRR IRl B PEAT A 3R 32

SIEMEZRK B AR MR AT A

JEEEN Y, MkAe, MY, MR Y, mirst
U R PR B R I, < F 666303
2 rh R AR, dbat 100049

Z 1>~ (Acampe rigida)FL A #L (1) H BER I A0 (RARIRREAE, e o B € L
MM RS0, A&, (HBH s s BRI AE . IFERE, SR AM B B U Ae AT
TR, (AL 50 AR 25 R AR 5, 7lik 66%. FRATTim R BRAGc 3 T Wi 4 Hofk
Bt AR i AL, BraAeHb i PG, N RET A 29I BT, SRR e b,
HORG R RAESE N7, ARG e rE, IXPREARRE AL RN AR st 4Lk T 2%
NFER—FER A5, LERT I PR AT R, et lm) Bale, 7RG e, RS A
MRGEVE FAEAE R AR 270 J&, ik, BB AFERE, el T Attt . WM
7 R IAENT B B R 2R 53 Al =i IA T2%F1 60% (N=101); XFEFA4h 17 NAS[A] b
95 ANTEF N THERY AL I, ~FI445 A A 3.47+0.78% (mean®SE, N=95), #l {23
T R IR RIS AR 45 SR % 24.8841.37% (N=141), X B Y ZKAE M R 22 TE G 22 1 25
SR EEEMVER o XA AR HLHIAN ) T 2 B b SoAd A B AE WL, 2400
MORFIER X WA .
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Effects of Nectar Production and Pollinator Assembly on Mating

Patterns in Orchids

Pengjuan Zu

Uppsala University, Sweden

Pollinator visitation patterns should affect pollination success and mating patterns in
flowering species. In the orchid family, about one third of the species do not provide any
reward for their pollinators. Pollination by deceit is typically associated with low fruit set but
may increase the chance of cross-pollination since the pollinator should soon leave the
individual plant when there is no reward in the flowers. This may be beneficial if
self-fertilisation results in inbreeding depression. | studied the mating patterns of one
rewarding and one deceptive orchid in two closely related genera by tracking the fate of
stained pollinia. The results show that the deceptive orchid Dactylorhiza lapponica has lower
pollination success, but higher cross-pollination rate (ca. 90%) than the nectariferous orchid
Gymnadenia conopsea (ca. 18% outcross-pollination). The results further suggest that in G.
conopsea, nocturnal visitors mediate a higher geitonogamous pollination rate (ca. 100%) than
diurnal visitors (ca. 60%). In both study species, fruits produced from cross-pollination were
heavier than fruits produced from selfing. Inbreeding depression for fruit mass did not differ
significantly between the two species (6 = 0.21 in D. lapponica and 6 = 0.29 in G. conopsea).
A literature review with available data suggests that deceptive orchids show neither
significantly higher cross-pollination rate nor greater inbreeding depression compared with

rewarding ones in general.
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/N R 2RI ST IR B P AR DL I AT DA

LRI 2, Bkt
U REB R T 2R S8 S B R 2 I R R S S s, Jb st 100093,
2 h B4, bR 100049

21 =4y 2 — 1R S A M ST D (sexual reproductive success) it F2
HOIEA AR G BT AT TE NI HRIN Creward), T /2 2L (deception) )T BRI
SR F . FEAREMEKD  (sexual deception). F=URMI% % (brood-site mimicry). &
kS (food deception) M AEW)Hw (prey mimicry) ZEPUE. Howm kALK 2 RHE Y
FEREALE R T 2k T BLIESRINY (reward) Cln, FEKy. FE2) WLk & WS 4E ],
1117 SR A AR A B AR AL RIS 5 A0 2, XA A AR AR 5 | ALl ) A7 S8 P At ke Ay
R AR 22 R B BRI 5 P4 TiAREI R Ccolor) FIASBE Codor) XAk
(PIREAE I 5 | FH 3l e SE I AP 2 e b AR I& 42 . Y824 )% (Paphiopedilum) i 60 4x7f
T, KRZHPPIIE SR AT hr, o if R AR 1 58 22 A Er Ut S 1 DY
Mg P2, HEZE4Erh T2 8 (Subgenus Paphiopedilum), M3EAN5E 2 F & (1) %
GIKE KRG, AT 2RI R M2 2 DL I v I g o 2075, Mtk
BERRN R 2 DL B 0 22207 3o XX AL AL, RE AR R B 5 | 4%
KB HLEIRR ARG, R AN 98 220 & )G 2 BN 58 2 B AR A AL R DL 0 12 A (R R 1)
HXEK.

/NI 2% - (Paphiopedilum barbigerum) FIPEZr¥e>= (P purpuratum) #BsRJE =8

(Orchidaceae), ¥~} (Cypripedioideae Lindl.), 90%J&, Y2 WiE. FAWIFE
HH /NI 50 2% ) AR R 3 Ok ME T BT Er i g (Epistrophe balteatus), 84051 24 1) 1 Ak
9338 b P R ) ) JBE € e Clschiodon scutellaris) o ok T IR AR AR L ALK} &
G225, AF 2010 47 9 FI AN 12 F 43 00 B M 5 2= M DX PR /N ik 50 22 AR | 2R 25 JH i X
i Ay S PR IR T N T e e X & T D e SV i (A R )
A7 INEH AT S

R GC-MS 73 M R W /N 5 22 A8 SR ey 32 2R L ek 2 B ok 2R 4S8 ik
B RO AR AT R . peke e, IR AKAE 50 ZRMLS
Wy. BREHE HF I SL R R 4 B, SMENE Erif bR SRR R SO 13
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Tifre A6 HR SR FRM W], AN SR 22 2 S 560nm KT FL S AT B B 4O 360nm
BACTEH 2 1) UV Do AR A7 R B ke 55 S Jes R AL 10 2 N S8 AT 20 1) 1 T X
) OB R B Oh UV IR R RTIR 60%, S0 0] DGR ST Z6nT ik 80%), /MH- g2
P8 A T LG DX 11 5 SF 236 11 282 5 L TRD38 90 A (1 A 6 Lo (10300 0 DX 3k e e A S
PO IR S S S MM Ar s T I A SR A0 X B S S MK v 1 oA 6 B4 (¥4 Hp s X
ol PR SHE SR A7 1K) ST 28 o SR BU R 22 1R J AT A PR 988 sl DX S5 1 S Sh 242 it e 1 ] 458 53
At I BE LRI S SR R S Ay SLEAF M BEAUIC A T SEREIISLARGE R, TR T 24
MEPESupaE et Sy ML USRS R AR MEVE TR S . SO IR Y], &
A P 0D 35 0 A A0y e g B e e 50 1 00 P 8 B ) S S 0 i e AR &, AT S R0
HH SRR 6 T BT () S S 26 R A o o480 22 [ e B R A b e i B 4 H
BTG, FEFTGEii 7 ANPHEFBEERIY 18 25t rp B duopE HiA 21 66 M, T-H4%
4k 3.67 £ 6.91 M. Ho S e N ERvE B R IO A H e 2 (2+£4.59 ¥, HIREE
AN (1+1.64 MO, FEREEM (0.33+0.59 M), RS (0.06 +0.24 M), &A7H
b4z (0.28 + 0.96 #4). BEAFREREH R L8 H s n,  Ffe v & 0 erieh i OF
SERIEH B B kA (y = 3.107In(x) + 1.409, R2 = 0.687, P<0.05).

DL bt S B /N B0 22 T Bl o A A ORI 5 | B, B LA W B 4
AAE I F 1) GC-EAD J W S S AR R 7 1R B AR IGIE S5 o T HABR MERS 5 )%
YA B 120 5 R SE A L P 11 30 T2 DX 35 5 TRD3 43 A1 19 7S P R 40 A0 A 50 DX 3 1 B S8 )
S S AR ] DL XA s B K 560nm 2245 IR 4R, 1B I8 2 X 3k S8 A0 ) s B i
7:360nm ZeA5 1) UV S, 32— €A 1) S P P AST LI S /) P10 22 R e e i 73 €4 )
R AR S G AR G R 5 | B W 1 JEV2AS O 1R . N TR g =2, AR AR i e B 4k
Ay, 5 MEPE frisp b R HAT L R sy, AH A 0 A b o) LA (] ol 70 S I N 3
2011 GC-EAD [ 3 SIS AL TR J 73 (1) B NGRS o #4350 20 €0, 15 Mt i B %
e BT WA R SR FRIATABL, W/ S G002 ] REREULICT s B R PE g e AiE SR 5 |
I A e R e RV o SRR A BT AR RN, I FLER S R i S A
RESRTG 7 Wi AE T, VLS EUT0 22 (1 B0 T 2 B Ry A5t — e AR (RSB AR
#t reproductive cost) 1, JEHEHAFIBES 928 F O H g wIb R B SR AU
2ERREBE I I B (AR DRI ZE TR D IR AR A R AL
FH TN R R ATR B IS, X RO BRI a0 22 AR K — i R
R, DAR R0 22 St e RE S B B {7 F5 (reproductive assurance) 2% iv) i, &4 £5 LG
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(KNS Je it — 20 (B Ah vk AR
R DGR, Rars, W PERRy, U, O, T2,
B, A%, GC-MS, GC-EAD, MM, Zhh ik
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Wik RS MR B AT A SUBTRE R -
PR, 2R R R

E L BREE. S
I BHE B SRR R, R s, 666303

AAR ARG FA HE 2 BV PG 25 6 ST i SRah ) BILRR 147 4 Rk Jie o
BATR T — PN LR PR SGE, MAZAR AT LLE I T AR Ok
N EIRRIRT SR XM SRSIEEAT N R, % W AR e AT AR
Iy, BB, ki ARl 7 R R A ARSI D R 2 b PR R,
ANTR] BT AR AS [ SRS M ] BEAN Al o AT =Ry . e PRSI |y e R
YA i Bk = AR AR P BRIE G R . S5 RAEH], ek SR ) IR 147
NI A3 R PRI, NSRRI B DB E A A FER S %A D
PRIPPRE IG5 BEAN TR o WESE 45 RAT B3 AT SE S B ik A SR 5 W Ll 13— T 1) 2
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o B B SR X PR R L ERME Y B A YR
FeXp R A RERIE T AME AL AR

gk &
Rl o B B AT 5 T
L2 RETER A Y B 2R T SR =, B 650204

H& R 20 e BRAR, A R I A AF A AN ALy B L, DR x4 22 AR A
SURF X IR AT R BEA T B E A AR R R DI 2. BF S E it X —
—RRAEDZ PR RO 2 ——— A 2 RHEY) . 2RSS e
L, I HBEA KA E, RYVENTARE Ik B R k. SR, AT i s A
(K BT B2 FR RN LD o BATIAE P [ DY R AT L DXk A bk 5 24 2 ) (0 S B A )
BEAT T PRI AR SRR, 2T e N BACR &, S SOk 1AL
Bobre VULERIET NSO KBS fe B ILRC KAk B, 3 O R ALk &
FERRACI Rk B0 . LERHEYI R e — AR, MR A S ey — F
Ao TR SR BV I AL AT i A7 B e P M & SR JATHEN, 58 2
Affr B R REAE B SR X R T, RN R A E SRR T . AR
iy, IR H AR A AL RGeS e SR AZ AL AR 8 (A AE AL Rz s 1))
SRR DL € RE S STy, PRAIE T e AT 14 AAE 0 [R5 e X Gk S A 47

Regia: WA B, TefRrl; frdrs S5 4E; Y S8 A
KA
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7 WY D AL R R R G W E A

AR
AEBU R 22 A B ef 22 e, Jbat 100875

/NIL 5K (Rhodiola dumulosa (Crassulaceae)) f&— R 4E4:0K), A8 ROR Fr EL
PR L AR o R B AMERT LSS L S i HEL KRS I A A 8 A SRR K g i,
ANTRIEEARFIRRE R /N () 8 AN /N NZE B R FIEAS IC 2R Ge AT Hn A= ) 7 22 TR) B 5 2 DL B 4% Aol
IR 7 I WA E T EAT TS @5 REW]: (D PMILRRURL AT BRI
AW RGHA, 27 ARACHK tm 2 0.589+0.078~0.84620.077, ITsZ &4t (F) 40, Ui
/N NLT SR PP A ARG T A 308 s (2) BT ALK 4 K 21 fE ¢ (Bombus
pyrosoma) FlK: B lF i (Eristalis tenax), e 5 5 RN B s W5 ALK 38 Vife iR ;s (3)
e R /INKE /N AL S50 R [ AS E R GE RGN AR )27 AT R o ALK e R S A8
MRS PREFRMRERDT IEdE— P I AT . AR P Al [ LF (ALK 2 A R I 252/ 41
SCORMRER AR B2
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F R P4 m AT LD X Ok o A U BT R TR

WA, BRARRR S, DR, AAEERY, ML Z
PRI AR A AR b, <R R 650092;
2 F R Bt L W R 9 T 200 22 Rk 5 A A M B 2 R S
=F EP] 650204

e LA MEBR VK Sl A X R (R — X80 gtk m B B AR S R G I
7T R SRS A R S5 (IR IAR /Ui AR SRR, SRR AP RIS 1 AR K2,
RT3 A 75 P FE G R R AT L DX v LA AR A TR B RSP S b R o 1, R
SEIE AR W IR . MIE RO BE R IR DS LR R, HE, #
FUAT A ik, o v oK e b SRR AE T ST AR EAL T B o IR SCGETH oMt 120 A
FERLIREAT ) 41 BE, 133 J&, 823 Pl 1 AHA) B BIE A i A AE i TR AIE, 45 R -
(1) FEAFR F. HAY 91%, JEAR L 9%, 1M HEARY P4 A R 2444, (2)
FERSEIZEA b TR L] sk 98.5% (AR v ¥ il ik 50.3%), i A AN o 1.5%;
(3) FEACRE P EERIRFAE b PR TR P IR 65%, ANEAGIETF MY b 35%; K
TEREY) b7 43.9%, ARt 24.7%, /MR Y 31.4%; O - CAE IR b 42.6%,
TR 29.9%, HEIEIEYE 18.1%, -2 GIermm G 9.4%; AT
TERIREY) b7 75.8%, ALY v 22.9%, MR AEREA) Y 1.3%; RS FRAL KIHEY) dv 77.8%,
PR FRAE IR s 22.2%; JFIBUEIIFEY) S 58.6%, FPIRAEIIMEY) Y 41.4%; fe#] I
W) b7 78.7%, AT 9.2%, SATF AT 12.1%; (4) fEPE RS b MEMERMAAEY)
88.5%, MEMEFEIRAEY (L 5.5%, MEMERI R AR L 6.0%, MERE R ARIA ¥ LU 2 e
TARMMBE RSN RS, M H ARG S B A SRR R B . AT
RGN TUKRZE Y R EVES RGN B FRFAE, IR NSO IX b 38 % 5
() A=A 55 ) BT LA R A S 2R PR AL T IR R
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R, WHR *
SRR R 2 B S AR e, OB U A A T S = S AT R
B R PR A S AE R S R, BERTE 830052

WS /R 5 B pr (Ixiolirion songaricum) A& A=K7 5 88 b5 e R 3ve B 5 SR 1) s B
SR e 2 A AR R AR . RS SE A BN AR R, SR F AR S
PR T) AT P82 1R AR A B FOAE k-1 24 03 B 0 BT AR ME IR S kAT 19T AR i A i)
AENS /K s 18 N HARJERET, MK LT eI B K. RSS2 —E 1Y,
AEAEAT SR AT S i N CMERE i, B AR (R BE AN ] HL 228 4k, JFH
AN TR IR IR ARAT R BEAS 52 B 5 R ARITR e o AR AN [RDAEL R b A oA Sk (9 2 () 67 AN [
AR SRR AR R 23 B n) 5 K RIS AL 2 A5 v AR SR B4R L AR S I RS
2 1 BE BT AR A5 1048 LA SRSk 5 KRR REAE 25 O B B A T Lok — 2 (A4 =28, AR
JERER T 7 L5y 0l 12.95 + 5.82%. 51.33 + 8.5296411 35.72 + 4.24%, Ui ALk
Sl G RHESEAE 2 53 BN R RRR T o LEBI AN, 3 B O TR AR BT 7 LA BROK
A RS R A AshBLR)), HEMRMRCEE RE, k-1 S 4E A
TR, AL, MAR-AE 270 BOBOR (AL B A T 0N, SAshl ol
% o WEMES RS R ps A AT A R T S AR 0 FETT AR AN m] PR e B P B (3G Y AE Ay
F MO BIARIRAH, K k-16 2570 BRI ]38 B 3l B A AR AR BT O, 1
AR B R Z B BRI R, M6 25 0 BB IAEA R T AT i AR Sk-1E
2557 B IROR RERRAE B AR SRR BT 7 Lo, BRI, A S A ) T AL

4837 . Amaryllidaceae, Ixiolirion songaricum, MERESAT, FEAEK &SR,
FESK-AE 25003, HAS, FA8, BHHfRbE, 4RGN
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W LB IRV, R +
SRR R 2 B S AR A2 e, OB U A A T R S S S AT R
B R BEIR ASAE R A R, B ERTFE 830052

PIPRIER/EPN caiVIRSEIS Yk /B2 ss eANIUP P LYN cdd sbos=cte el VB ¥ N LI} i
— il (Solanum rostratum Dunal.) Jg5 7= 57 #vs X RN 36 [ PG i, & —Fh CAE S BRVF
ZEFEIER R AR A, EREEAA, 17 dbst Wby i pu AT e
FEXOCHIINR . fEFE, 2P AL ERTE. B AT, S HFME s
M H I, RSN ER R G R T ™ B o AR SCR U RSN A G vt 2> M AR Sl 1 52
XA T HT SR AR | SR S PR r B A R i e AR T AR R Aoy B UM SR AIAT
N VIR PRSI 5 N 4 SR R EAT T HRIEI, IR0 TR s O
RNZIAHR R GPREY: (D MFEED WAE TR BURRIL ) SGA>BTY >
LHG, bR A{EAR 2 3 75 7 (p<<0.01; AN[EEME] BTY Jade N I AL BUMRAF R
B# % (p<0.01), SGA JuHEW HIITAEBUMATAE W35 72 5+ (p<<0.05), 1M LHG Je A )
TC W3 75 5 (p>0.05) o AHIRITEG AN A Ja B E B AR Th AL Fe RERIT IR A2 A e e e 3y
Bl 11, U140 W35 25 5 (p>0.05) . (2) 3ANEBEH T ZL 1k B duds ok DU 4 % i
(Halictus quadricinctus) iz ¢ (Halictus sp.), & 7EA A iEde LIViteAT AL, )8
THESRAL R o« (3D AR 473 B AN ) R T A 5y B2 ER R U5 A IR A7 A 8 25 72 57 (p<<0.05),
AEAE [R]— it B (K AN [R] 4473 18] G S 25 22 5% (p > 0.05) - Ui WAL 3% 501 55 AN [7) Je A1 1) A 81
Wi MRV . AR AR T DU SR s 3l T el AT A TR TR S,
W R IR TS v Uk A ) DU A i 0 . (4D 3 AN e b 45 SEBURR S T AR BU PR K 5 A A0 )
P BB IEA S (p<<0.01), SAf B AR AN Sk F i/ 2R 5 5 L e A () 45 5 g 25 1R AR G
(p<<0.05). XKLLy BLULHA, T LRI AAE B amaEYN . SRR JRU RS o R Aok R 4 SRtk
e 225, (HYHARMMM A LGN G )y, A BRI AR S A OR b

R NRAEY; AR ARRrRrrEs 4555 ARKIEE AR
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k4= [
JERmyE k2%, dba{ 100875

AT I AR Py AT SEBR BRI 5 R A AR ) 2 B B (AL ST U 0 1) A2 B ke B sz 3]
FAW o FATPRECARAE R HUE RN ] 5 F 7 1 58 i) — S8 AR . AP R & (a1 A
WEFE) IR AR B P B IR AR T AN AL BT HIRPURN,  Jo & A
BEALH T I S RAT R o NATDRE T3 At 5% 28 70 A ST T ROBE L (AR5 5 1A 5 RAR I
B, AR SEI AN TR A o AT TS T PR [A] O 2R U] 5% 0 A= R BRI 0 A
TN . BAME PGB A ML (Pseudomonas fluorescens) K HLtk S 78 it S A v I 1 1
BEATHEA SR, AR E T m s T Gl 2 T s e T Ao Je i, AHANSE i A0 787D 5
AR T AR KT v i 18 AL 3 7 2 381 0 T - e T A o ) A Y S0 = B SREFRAT U Ay g T A 32 1t
NG WR BRI [RI A TR A0 B O A 5 2R Mk B A s AU ), Wk BT AARAT AT W A HH X e i
RITE S, T L SR o A 5 At PR G AR AL, Wk BT AR TG A HE O] R R Y o 0 — 2D I 5K
BUESE T PIASEAE T BIpLE]: (1D 4 g8 B PE b 5 S00 A ORI S ), 330 T A 1 05
PR TG ARG SZ B (2D 2 BB dE A A5 Wk o7 A 55 SR A0 H ST i R A2 e, 1T B
SR 452 Gt HAT 38 5 JEARM —— XA A OO A A R B P . XA LR R A F 5T
PRt 4 BRAARAZ A HEA T Y 75 2555 FE A R O R I . S8k, FRATTRA AW A7
VAR TIAR TR AL T 1B S R A
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BB ZE IR 7 B B B I HARZS BE 1) DY R SEAIE 10K, JFAE)E 7™ A2 1Rk -1 RT3k 20, 000
Ao BAREIAEAE T IR AE 2 H, ABIRA TR AR 00 T AR D, X B o
IR ENAT B T 3RA TGRS FENAR YL 1 i o AE RS [R19 HIU, ACHh B AL g P idtid
I (RIS R I FEAR R 2 AR BE N HAT R, A A AL s AT PR 21 K
WP [RIEEAL 0 ) — R AR ? WPEHBIREIE, #73 F AR S Al AT it A
HEAl ) AR AW AL A 2

AT IR BN AR AL R R AT TRl . SRR WIHON B ACA
SRAN, TUERAs, e RIS, ATl 20 BlLAE 1 B U AR, 2 S
G ARG, SHBRIRZEARNBR, 5253 B R RGN % B AU R A4 24
HANZERR, g RRIETIBOEN MR ROR e, I Y IRNMRSR DT AN Rl BRI, A%
B A

ARSI R B A IR A LR (AR Ry T EAT 108 b9, diR s
PP AR AN 0N, o Xof HR A SESE A T AR R, IS K B AR ™ BT T
B2 HUA T IR P - B S AR ORBRAR e TN 27 SR RS R Ol IO, I K — e
R NAZ I 0 T #E7% 1R F 8GR (Floral display), W51 T 52 ALk & o 7 Bt XA iE
ROV B2t RIS R BT R OB AN [ RE I B v, 8 S A A AT I 1t K 58 2 v o

AT e 3o v [ B A 3 A AN 35K R e BEAT T ORI EP AN, 4k HE
AR, H B ARBIE IO HORZE R W e S W A 7 R Fopp R b, A I e B AR A S —
Foft s A RE A I S ol T B R . o 5 R A s JC VR [ 5 el s o B A P R 2 R B A
LAY 2 ERB AR R A IR E R IIINGER BRI 1 70 4 1R
T PR R AL o

R : ISR Boade, fbr, BIHEMLh, HOIRZ, 36, iR, Wi

(aYay

(aYay
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B HAL RS 1 H AT DAL IS P AT Pl IX AL A A7 AR T AR g 1w B R
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F ARG R4 T R BT Ay B B TE AR UL — P R 1) BB S, A de
R AT TR 2 FEE S5 JAR R B AU 2 FEPE R AT s DI IICR o el R0~ PR 2
R3S AT B ER (7 BN BB g B RAWR 51 3 S 1) B SR B AR R A o SRS 7 Hh 8
AFFRIIB T ABIXPPBLG e A5 AR R A AR IR B Z BT

AHIFUIE i I A TR SR A R R B S ARG D AT . D) B R
AEREAR T AT ISP 7 IR R AR S AR T I 22 5755 Ay BAE LR
FRRENFIREN/RI R : 1 26 WRER R LI 5 iR T e s R A
AR TRAL R ? 2) 2 5 i 1) B I R A R R h I A, e %
JE BN TCTE A RS AT R R 2 3) FUR AL R 15 M sh W5 Bh i 1 A8
bt RATARUE, S rp st s i T AR 1, 8 A AT S A IR i A%
717 4) hBEER R RV AL AL RNAT g dn AT i) 2 LY B ey S e SR L
AR BEATERRAE S € AR A PRI R . f&Ja, mTRERwRE A
(RIsF— K, BTty BEAZHIFTTRE o b B Sl Ml R T ) 2R s i B P Ak
FHE R .
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TAACIEM RN o AT SRR, P RIF 7 KON ATOG; 8 AN A (KR
) AT [FIFE AR BRI, S BATFE BRI AN RS R T 82 e, o
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FREEEZ . PRREIR], B R/NAIREA RS (R Bz [ B AT B B O R, IF HIXH
B AU AR NGRS . AR, PRI R KNI AR5 B T8 (AU R AT
ERRNGAE TG A 13 LRI e RERARRANSEN G, /Nl PR I8 AR (19 A7
BB D) (AR TEC x SPEIR RN g, miE RO R AT R B
R ST B A AP RN R 5o B2, R AMERNEEAS RSL AT 2
BIYLEAEAI R R R o AT Z A7, RO 2R KN i N B A 7 3
AR 8 RN AAE AT B A AE 1 (1 5% b1 KN B AR AT e Y 1 Bl

41



Fragmentation, plant and bee diversity in relation to pollination

—the case study of Iris atropurpurea

Amots Dafni, Achik Dorchin, Stella Watts, Bosmat Segal and Yuval Shimrat
Laboratory of Pollination Ecology, Dept. of Evolutionary & Environmental Biology,

Haifa University, Haifa 31905, ISRAEL.

Iris atropurpurea is an endemic and threaten species in shrinking habitats, at the coastal
plain of Israel, which are exposed to a high risk of urbanization. The highly fragmented
populations are of different sizes. The pollination is carried out by shelter seeking male
solitary bees which are sleeping in the flowers. The flowers have no edible reward; other
rewarding species have to subsidize the energetic needs of the pollinators as well as the
female bees. Thus the females of the pollinators of Iris are essential part of the local
pollination web. Intra and Inter population complementary pollination show: 1. All the
populations of I. atropurpurea suffer for low reproductive success and lack of pollinators. 2.
There are no genetic barriers among the populations regardless the physical distance between
the fragments.

We studied the pollination web when 1. atropurpurea is the focal plant in one cite and
the bee's composition in twelve fragments of various sizes. The main pollinators of the
habitat's core plants are large, long ‘tongue’ bees, generalists (Eucera/Anthophora spp.) which
are also the pollinators of Iris atropurpurea. Habitat fragmentation adversely affects plant
species diversity. Plant diversity is in a direct correlation to the main bee pollinator diversity
and therefore fragmentation may indirectly affect also pollinator diversity. Each fragment has
a unique composition of bee diversity and different, thus different pollinators are present at
different fragments. In purpose to conserve Iris atropurpurea there is a need to protect all the
fragments and all the components of the pollination web: Rewarding plants as well as bees

regardless the size of the fragment.
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The chemical ecology and evolutionary biology of intimate relations

based on deceit

Nicolas J. Vereecken
Chargé de Recherches FNRS, Evolutionary Biology & Ecology

Free University of Brussels (Belgium)

Mimicry theory is arguably one of the most illustrative applications of natural selection
that has been formulated after Darwin's publication of the Origin of species. Numerous
examples of mimicry among unrelated animals have been documented, whereas floral
mimicry, despite its frequent occurrence and popularity to the general public, has received
comparatively less attention and remains poorly understood. A textbook case of mimicry in
plants is pollination by sexual deception in orchids that mimic the female mating signals (sex
pheromones) of one or a few insect taxa, resulting in highly specific pollination by males
attempting copulation with the flowers. During this talk, I will present the results of our
studies on different case studies involving insect-plant interactions based on sexual deception.
Our investigations on these mimicry systems in a multidisciplinary approach, by combining
field work with modern analytical techniques, has allowed us to identify the signals mediating
these interactions and to characterise their evolution and the selection pressures at play at

different levels, from populations to species.
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BABII AN KB H P o AEAER T R, — L e SR Y T e 5 B E B
ATHI SR DA 5 AT I 8 55 55 1) S S PR R AR P B R T i (EAE et —
et s s R, e S THBAE ) F05 7 5 KB S B R BANR . X LA Y)
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BN SEARIT MR o B A BEIE A FE R SE AL 45 RN E (S2 F1 S4) AL
AL SR AR TR, X U Ry Je A AR 8N . 5 S10 F1 S20 J AT
bb, S2 1S4 JE e IR BAALIN ) Py AU A5k 5 250 H B ERACRIT B E A0 1) 52 U A4 40 Wik 25
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R T | ) B AR o SRR /N — S L, R LL 81y SO0 ) A4 28 o itk
AL 177 ) 4% gt e o AR LU 4B v T SO0BINT, MEAE 45 5252 10k BRI K P 1 S0 G T
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N BRCE SE 10 AR 50% IR «
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FEMETESE R, AR SRR AL, A G/ IMEJREEE S (0. acaulis) 1 Ff; 25 —Ff
RALRIEES R, MESIFIRIC T HESA, TAe et A, 15 AW I B fE A6 2y . X —
KA/ L, UG &S (O.dinghushanensis) FIZME T E (O.pumila) WALE;
BRI, MESITIRICT ARy, JERMK Ry, X - RUNAEHEREES
(O.burttii> 1 F,

Uik B OSBRI Nomia sp. & e fo & B & LRIV, DL eh;
A, HATEEAE RV AEP % i T MEAE . T 5 8 B iz mME—Re g A 8 HAC i A,
AT THEN Ty 463 DX PV A 3 A A I FEE R R Ty . MBS EEIVIER
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I, S A EIEA R, SRS EE Iz ek, PRk A 7 R dUi. 50T 2%
FEIS, IEESIIAER 2R AR H BT Sk b TS BRAE Ry o /AR5 88 1B A S Rt Qi 5
AL T — B R M MEVERY B, W) ORAIE B SR U5 AR I o e He A Sk, b akk S A (et
ACH)—MpiEnG . EE Apidae spo iR EE QUELEEESELD FEMEHRE, U
BRI b o S5 S5 B VRS R A AR, SR T 7R (R P B B
DRUEAEN BT AN SZESS TP RIS MESS AL 2518 J5 2 e ) 1 S fe A E AR
ZMEEE GRS ELD KM BEOCR S MG S EMLL, — 3 E R R
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I, SEUTA el A 225 AL JS #H 5, P RIAE A IAERy . I ith i 46 e A DRAIE U A6 2
BEAACTEIS, EeEm Bk N TR SERRY], 25 i fe e & 58 A7 St ekt
SRR, I L THAL R B R B 38 B
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