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BRUTRRIE e Ry FEAL RS T B B A H X
Fi2 B R BI1E

KBTS kKA R2H R

1 (P RL 2 B ERWIRTE ST RT, EWI 650204)
2 (P EEEBEFUABE, B3 100049)

WE: AR RYFIE R — &R, PG SRR .. ARNAS 2 R AR, 18
KA 3 M FE R RSt i 2 B34 4% . S 284 (Rhododendron delavayi). K H{EFEAS(R. decorum)\ A FLHS(R. agastum)
MEEBRALRY(R. irroratum) 276 = B 20 A IALRSTERNE, D2E S K ATert By s BN 2, eI mr e
FeAT Pk AAL RS A TR BRAL RS R TE & EEEARANT 2 2 o AR SCRHX AR R AL 00 TF AL W5 AU A8 B HR 0 Fh kAT
TE, HRATTHEG RGN T RNSER . RAOTRR SN AV RS AR, EAFLRY L 5B LAY
TEIAREA—3, A3 AVIR4AY), B FRKATRM BRI ES, KATEARS e 4 3 ha 25 A k.
AFPFERS TR TR IR AR TG AR Ak, LRI 18 8 M HTE ﬂU¢:4WH%w%W%E£E%ﬁ A F
BT, BHLURE 5 A0 5 AUk 32, thae#ié(Apis cerana cerana) L H L H Lk Rl EHRAMAK
I, BRERERALAGSL, JLR3FNAIEAE, A AAEAEAT AT AR i, AT L= R 2R AR s 1A TWid 544
FFLRS LI AE YRS Tk R AR A § SIS, PR T ol B AR R0 A LHITE BRI
T TE B8 (R4 R B A8 T (R 265,

KB Uie R A, BH ARG, Wk, ¥Rk, Rhododendron

The potential roles of interspecific pollination in natural hybridization of
Rhododendron species in Yunnan, China
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Abstract: Natural hybridization mediated by pollen flow has been considered as an important factor to drive
speciation in Rhododendron, one of the largest genera within alpine plants. The diversity of Rhododendron
species is centered in southwestern China, yet the potential role of interspecific pollination in natural hy-
bridization has not been empirically examined in this area. Here we investigated the flowering period and
floral visitors, and conducted a series of pollination experiments to examine breeding systems and hybrid
compatibility within four Rhododendron which are frequently sympatric in Yunnan Province. Rhododendron
delavayi and R. decorum are clearly distinct by their morphological traits, but the putative hybrids R. agas-
tum and R. irroratum are morphologically between the other two species. We observed that R. delavayi flow-
ered from the beginning of March to the end of May, R. agastum and R. irroratum flowered from the begin-
ning of March to the beginning of April, and after their flowering periods ended, R. decorum began to flower
until the end of May. The anthesis of single flowers of the four Rhododendron species was almost one week.
The floral visitors belong to the Hymenoptera and Diptera Orders, and Apis cerana cerana visited all of the
four Rhododendron species. We found that R. delavayi, R. agastum and R. decorum are self-incompatible, but
not R. irroratum. No breeding barrier between any of the four species was detected by artificial pollination,
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and the hybrid seeds were fertile. The hybrids between four species showed equivalent fitness to their par-
ents. We suggest that the role of potential interspecific pollination is essential to hybrid speciation and evolu-

tion of Rhododendron species.

Key words: floral visitors, breeding system, flowering time, species evolution

H AR A4 A8 W] 5 |k 1t A% ik DR 20 R A 1) gk
i 4, MM A 2R TG ) — AN @A, (el
Wit L A A F (Armold, 1996; Rieseberg,
1997, 2001; Barton, 2001). T4 A& 5T 71k
B FHTHEIE HAR AL, WA (Albert et al., 1997;
Tsukaya, 2002; Ishida et al., 2003; Eriksen & Topel,
2006). A T.Z4%¢(Motley & Carr, 1998). 73 1/ E4)#
(Milne et al., 1999; Milne & Abbott, 2000; Ma et al.,
2006)55F-Bto SR, AASAEEAG R AR A SRAS 22
TRIGHE, 07 R B 2 o 24 AP T A PRFEFI
IE NV [T 5T (Rieseberg, 1995). A&K) & T-HE4) 52 K
LW By, fek MIs e KRS FRRE T 1Y)
AN ) PR S BRI RVREAR PR AZ I 7 2, AT S M i 4K
(18) 35 R o 21 A5 AR S (B XA RN ETACF, 2000,
WAz, 2004). K, M)A E T RE MR E T
X H SR AT YR ) I R A — N e AR B A
%34 (Wendt et al., 2001).

£ J& (Rhododendron) & At RS 16 B Hh fi K1) &,
s E RS SR R X R T IR R 2 .
AJEMHPAER 25 B EENAE, 1ottt
M, ARG B AR R DL, B 5 R RS AL RS &
AN 600F4, i A tH V22 [ 5Kt T ALY JE i A A
H AR A AT G, Rl 45 1F T IR S T 284838
O HifiE, 1999; kK7, 2003). HFT, XFTH-A54EH
SR % A8 W Bl T BB B 5T A WL T Milne 55 (1999)
Milne fil Abbott (2000) X 4t #% 1£ Rhododendron
ponticum 5T .

2% kLR IV J& (Subgenus  Hymenanthes) £ 295
B, oy 124 A, HIh A8 A&7 B ik A R
fxr, 1995). AW gt KMiH Lk, ek, ez e, B
WMEER, AR 2R, RS A ST (X
KAx, 1984; WIBkuT A T7 WK, 1994). 2 4e
(Rhododendron delavayi). Ak F#EfEES(R. decorum).
2k AH-AY(R. agastum) 5 #& ZEAHAY(R. irroratum)# )&
T SALRY g, Horh B2 )E TR IE AL RS 4
(Subsect. Arborea), K FHA{eAEAYJE T2 AL RS 41
(Subsect. Fortunea), & NAtAS IR BRALAY & T 55 2k

F1ES 72 (Subsect. Irrorata) (Chamberlain, 1982; %]
KAk, 1984; HBK T WM, 1994).

g [H] A BY fE & 5K Cox(1994) A Chamberlain
(2003)FR 5 T A H H 28 A AL RS T BT B 2840 F1K
TEALRY I H AR LSS, AR I AT I S o 4] T 1 1
5. SRIRATRY 2 5 BRA RS A AR, (R
FRART SCHRER et A AR AT YR IR T e . BRACT
LT 20 AL 80 AT LR BEAT N 2% A M I 35
IT, KI5 K AEFL RS et 24T 2448, JFH.
EAII N LA R BREAS 25 Hh v] & 1M1 (RO 45,
1998). 2848 5 K e RS B W] 2 1R X ) AE T4t
5B, Fla: MEd BE, S8 KL
o, KEAEAAS D B 2ok (0, R AKERS ] A
T BN, KL, R ERAT RS RS 4 A B (A,
R LA W W BRIE LA, S22
HAY G OB, B S KRS
FEAT B, TR ARG B AT DR 2R B, T 5
BAC S R ATEAE RS Z R CRAE S, 1986; WIBk pTATS
WIUH, 1994). 1 BN, 240, KEAferERS.
KRN B A2 ZRAL Y e b BE 40 B3RS, A
28 BR ARG AT e 2 B KRS AR 2258 W b Y il ad B
HRSEARZ —, AT RES 2L S K A e RS ) o)
AN EARIARAS T

R 2A ENFERY . ER B RS FR 4R
FERY X4 PR ) e 0] A2 I ] e ik, BT TEAT T 4%
K A4 27 R I ) B AS R A 2 RO SN A R
S, IR T aRAl e R R LM i k%), H
(P2 TRFCL R . (1) X4FALRS IR BT KRG 2
fEA? (2) PhEIZEASRSEFPE QT 2 S A2 n] A
[FSEARIZZ? (3) HaEARMLL, A58 PRI
VIG5 QMR 2 275 AT SR o e ?

1 MBERE

1.1 RS B AR

AT Y A UL 52 F0 S 56 b 5 R AT < A
FEHE T WL T aMA R, LT
103°45'-103°46'14"E, 25°07'-26°06'N 2 [ii] , ¥#f #k
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2,000-4,000 m, TN RYELLE, X4MHE RS AL S
X ES, FESHEEAREMY) . o RHE
YR FE8 (Pinus yunnanensis)#RAHFEA: . 20054F
200643 H ¥ 225 HIK, 1551 L R B AEAN [F]
JEBEHEAT & WL R S5 o
12 ®WRFE
121 FEMIERHIME

20054FF1200643-5 H, XA 53 mEL L1
FERS A8 1) FF AN D0 S B AR AR R MEEAT M 2%l
o PRICHEEARITFFAEMIIN 0], €6 FHAREAF T iEL:
R e TS I A PO R, H AR
& (EAPALEE, 1997).
122 ¥ EHRER

TEASTRI AT S AL B AL 0, RERPRL RS 4643 13k
WS R O P O AR BREAT FR g, AR 17:00 0%
20:00, LML, dSREANET V5 A6 B HUR
Ko MEAFRTEN T REMERIE. RESL
Ky B TR RS .
123 #EEHREMR

h TR AR R RS AR ) B H RS, RAIAE
BIF 50 Hh 21 T-2005-2006 4F 3% 82 P AE dEAT TN 4%
W sEu, WOE T WNTAREE, JE Gl 5 SR (H
TPt B A6 H Ok AR AR )7, W CAAR 3 o B
ITALBE, 2% AL B4 5101 1e 7, R 16£5-20
) (D) ERXT I, AEATAT AL EE, HER 4 JE 5K
B AN LEIFAERTELE, KR EE He R,
QAT L MEAEELR, W2 15 A7 A5 I e e %
Fr, K R AY; (HN T AR N, %
I, 4%, KERS HAEA; )RR RN T
Bk, ()Pl N 428, EQO LS 200 BEA,
FEIRAL S . 2R A KRS FI K (AR AL RS XA, @LL
Fa SRRSO BEAC, Th 2 A MR N AERS A, B
DLIR N LS O BEAS, Th 2840 1 5 BR A B O AOA,
@ULK EIAEFLRY Ry BEAC, D 2B FERY R S (T7)
FHEE, K 15 A7 AR KUBEAL By (A AL 4,
1997; Wendt et al., 2001).

FATTRF N T H2 K 5258 B 43 2 (W A2 N TR
R FEFEAE P AL B R 2 AP (RER OGN T 2 12 hy O
WS IE 42,000 1x, YL 420°C), BEAT R Ak Sk
5, TERERI40 dT gt L R 2R, 3IRES, 4553
PO R I FH4ME

2 R

2.1 AMIESTERYFF LR

TH 0 IX AR B AR P A () AR M SR, K
A RLEAS R AE03 TP s Ta] Bl St A ARk . 5
ZPIEIT A IR, RAMIHYI RS HIK. S5
AY 5 K AHE RS IF A6 LG B e R e, K29 A3 H )
TR R4 A RELerRY I AL [a] 5, A5
AR5 HRE6 AT, 28 NS #5 BRAL S (1) 48
A, —FHH5 KA EHEAES
(F1)o XAFTALAS A6 1) FRAETF AR N TR 7R 1 LA .
FERIR A T AR I AT1-2 diE sk B R AW
R (EITAEIE2-4 d, FESRWR 2, Tern W piez
R, FORGTE; fETFAES dJE, RESRRROHT D, 18
OISR, e — e, BT,
T et i i, HESSHM TR, CAEA TR AR T A
JaAH e AEMERh AT RIS 286 5 R NFLRS H A A
P AT BT AT Sk S A tH A8 T IS (K12) o
22 EHMREHBMMBLER

AFPFLRS AR VT 16 B AR B AL T AE2—-4 dNIR
% . Vide B ARSI, BE S PH RESH (10 58 FE 1T 0
AR, ERE RSN L 8:00 8 /- 12:30 441, R
13:00-15:00, K PFHOGHE s U7 fe BB D, 27
FE16:00 81 G B EEAR 55, B T IRIES), B
I 119:00 KB 11 o BRI LF 3 W30 B
Vitko

X AN [R] AP R A 9 A FATT A 3% 21 1) U A6 2 A8 Al
RAEE EAFTARE, AHES LB H AOH H R
M, WM UIAEE A PR g (Apis cerana
cerana). 7> &% (Colletes sp.). ifiifEi%(Bombus

2005

B R delavayi
KB R agastum
BRTKHLES R irroratum
KEATEHES . decorum [ —
2006

LRI R. delavayi
HAKHY R agastum
BEIRHES R irroratum
KEALEHES R decorum S

May June

February March  April

1 MHhitRETERFFIEHA LA
Fig. 1 Flowering periods of the four Rhododendron species
studied
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B2 SE(A)FEAHASB)FF R RIAE RS FHECRIES
)

Fig.2 Protogyny in (A) Rhododendron delavayi and (B) R. agastum.
The stigma is extruding from corolla.

E3 SEiEA). #AMEL(B). EERALEL(C)FIXBHTEALEY
(D)fe#h B 52

Fig. 3 Floral visitors of (A) R. delavayi, (B) R. agastum, (C)
R. irroratum and (D) R. decorum.

montivolans). £rififE(Sericomyia sp.). # & Sk i%
(Vespa velutina) . I- (Psilocephala sp.) A i
(Parasarcophaga sp.). ‘EA1Vi{HT 13 A A 16
FRIAER, SSRGS AL R 2, &AL
K. o AR i AR R A A H AR WL (&
3), ek AL RS AR BRAL Y LA 1Ak
FEAE NS . il SRIPESkIG. MREI K A
TEFERS T A7 (K D).
23 EERGESMFHEA

TAS N CH2R 45 1R 45 R % I A3 31) R 1

PER 2R A076.4% L0 o Hoh Rk AFERS [ 2R &
SR EIA100%, PR AR R, 7E54.0%
PA b o R EIEFERS IR B R % 518 90.5% . (2) BL#EAE
85, JH B D, B BA —E M
R, HAIPIRBAT 4555 (3) L HEANAELS, AR FLRY

TE R RE /D B 45 5, (AEESER M W N IE, A3050.0%,
1M H AR SR H /N, AN iR BRFLRG 1) 2R S /> Fh 1
(W 5 2 15 15 82.0%), A 34N Fi (1) 4L S 16 3 A Fil
To (HNL ATEFER I HE AT 55 BR ALY b 45 512
HAh P R R m1E79.0%. (5)FEF SN TE R &
B, AF0kERS AL R D Sk TAH 42k e 4t 58, 455K
HHAET0.0% LA F, Bl R H A ik 85.0% L L.
(6)X] X AT R AL AT P (a] N T2k B &5 5, L5
WA BEA, DLRR ANFERS . K e At RS AR 2R AT Y
N LA, A5 B &5 52 5 ) 76.9%,  76.6% Fl
84.4%, IXLLHLAE AT I FP T2 A —E I R 2,
I3 A 34.0%, 89.5%K1129.7%; LLik AKLRS A BEA,
DA LG 280 R i BR AL RS A AR, 13 21 1) 45 55 AR
B, or ik 89.5% F1185.0%, i T kK ik
89.0%#1195.5%; LAREERALRY K REAS, THZRIERIRE A
FEEG A ALAR, 15 21455536 4 91.3%F192.0%, HFh
TR NT5.5%HM68.0%; LLA FAFEAEY Ky BEA,
LR AL, 15 B I 24558 2 0 89.1%, Tl 1l &
2094.5% (T A ARG AN B AL S 5K A e 4
WIRAHES, N E5 KA N 14258 505
TIFEHAT) o (7) LML WY S50 AR FL RS 1L AR AT 45
RS,

3 Wig

31 FEYMEEAEE HHLEETE B A S YL RL
RET&EH

X H AR A AT [ S Focke i 1 S &5 4 T 28
WHEN: FAR AT ] e R AE AR RS SR A e
INF 2B AR JEREH (Carney et al., 1994; Riese-
berg & Carney, 1998), X n]fe e T3 — g AME
B AN [R) M E] 46 49 % (flowering - phenology) [ 42
1t o Arnold%F 56 1IE T Focke I HEMN] -4 H AN e AR
HB R B AF ANy, Fofr 18] () A6k 56 4 BH AL T 2 B AR
(Carney et al., 1994), AT IERTFTHRIL, KE{EH:
RY7EET A B ARIAEE N, Mg/ T S 2E; T
H, WA REAAS TR ANFLRYS 5 B BRALRY 5 5%
AR AT RSLEAEA R e . 2L SR
FERY . B2 ERAERY K A TEAE RS AL A e S, 1K
NKERY 5 B BRAL RS AR A —3, T =& 5 kE
TEAE YA ES . XU —EMAET,
LAY 5 5 =3 KA A ARARAS AT v BTN AL
RS AN F TRAL R A0 I — 2k, R —F B AEEAH B
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R1 AFMERSTERYIATER H
Table 1  Floral visitors of the four Rhododendron species

et YifE R 1t

Visited plants Floral visitors

H B
Order Family

oY R. delavayi rhAEg % Apis cerana cerana
ALY R. agastum /3% Colletes sp.

rhEEEI% Apis cerana cerana
434 Colletes sp.
rhiEEIi% Apis cerana cerana
e &% Bombus montivolans
frifig Sericomyia sp.
IR k% Vespa velutina
I Psilocephala sp.

I Parasarcophaga sp.
rhAEEI%  Apis cerana cerana

FHERAEEY R. irroratum

KEAFEAEEY R. decorum

¥ H Hymenoptera FigRl Apidae
JIE58 H Hymenoptera 7 iERl Colletidae
Jilid# H Hymenoptera &R Apidae
J# H - Hymenoptera 43R Colletidae
¥ H Hymenoptera gkl Apidae
6i4# H Hymenoptera IR} Apidae
XHH Diptera BifiEFRl Syrphidae
Jilid# H Hymenoptera HgRL Vespidae
X# H Diptera SJiF} Therevidae
X#H Diptera JiRUEF} Sarcophagidae
JIlid# H Hymenoptera &R Apidae

AAZ AT RENE; TR KRS AR ERALAS 5 K A fe
RS IAe BT &, RIS RES KA ertay
RAEBRRA, WMell EE, KA a5
AR BRI AT RERE
32 HERMERMAIRAIMEIAEME

ML AR BRI SR, X AR LAY AERR T 4%
B AT 1A by B HZ A, 33T Heky B b R
wee, UWIE AT 1A AR A A AR AC I W] BEE; TR
I, WA R REAR AP IR AL HS 5 SR ERAL RS LA 1 70
AN I B AR SR A L 2 5 K AT S R,
AR ZR AP R AS B B 13 T 2% F, 1l FLAR
WAEZRASSIMIE L S, A AR 2 T8 A7 AEAE K
feid o

FATAIRLEERN T3 4L 15 1) 5 36 45 SRR W,
[ Foft S o AT AN ) R AL i A 2 ) W] LU L3853 BE 2,
I HAF R AT H 1R, (EAS R 4L Rl 70 R A
ZEFR(R2)o B T LA S 2 BEAS DURR AL S A5 2
FE RS O SCASHBEAT 2 AZ, Tl 5 e A AN A 34.0% Al
29.7%5b, FLRIZRASH A IO T BT A A AR AE68.0% LA
F, w L 294.5%, BHIEA]Z MAFAE ARk
AT AR T REPE, (5 S 28764 5] RE AR AT itk
ITNTERIN AT RER AL T A IS, XMELE
A TP, AFFAEESAEHAS KL H,
ik i TR 070 B A RE T AN OB AL B, 46
R AERT AL R 5| B IR (R E 251

AR RS IEI BT RGRE, ORI 8
R AMRR S 2, ARSI B RSl
Rt T8 H R g LR RErE . wWREAR AR AT S
SRA AR I 7 A w] LB A R Ff 3 A8 D 2% A8 W il
JRSRPE T IR ORE . SR ERALAS M AAERE R, WK

A i ZR AL Y 0] R 5 ok 1 B B Y B AR Bk 1 )
fR(Stebbins, 1957; Solbrig & Rollins, 1977; Jarmme &
Charlesworth, 1993).
33 EMEMFARSHELTE B ARSI
B & N MRS IR T

H AR AAZ A2 B T (] (1) BE PR AT L, Ae kA% i
I FE RIAT I LR AR . ALK RS PRAR [ SRk
FEREA Z A AH BAE I — M8 (Real, 1983),
YR RGERVE G R G0 R R 0 BRI, L
5210 1) J B P9 AN R AR S (1) R A DA% i ) i 12
5 RS I 2 FEPE AR B (R 5K o Rl 4k,
19940 Hir ASHF 28 AALRS AT fig A T 2848 5 K T AR ALY
SR 21 A8 Fofr (8] 1) i 1 A 00 gt A ST A TR A A 1R LAl
2 F(Cox, 1994; Chamberlain, 2003). 7KK /4%
(1998) M4 Z - N TAZ EH LAY IE 250 5 B b
MEHLE G, KIS 5 R AR IR A S N T
TR BRERAASAE A b e Tk AALRS, 1 H.
IR b, g Rl — M, i =&
AR ISR GG R, SR ERALRY v e 2 1R AALRY 1)
—ANSEA, WAl REAE AFLRY —FE, 2 H2E SR
HACFEHS 1) F AR AT Pl . FReAT T X 4Rh A RS FE 1
TEAAT T geit, Wik, B AFLRY 5 i 2k
FESTEIES EA T HBES KAk iy 2 W), =3
TESHIE, AANE T R — AN G5 3k 0T RT3 B 9K,
1994; Chamberlain, 2003). M IAT 15T iX4Fh LS 1A%
MR E T RIS R T LG, AR
HE. AR R RRZ MG 058, HHE
I B n] Be A B AR ARAE AT B o

TP B B AL v AU 5 R 34N =25 1
(O BERE R, )AESR S, G)EmbEE, b
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_ . SR LAY o 50 R I 2 T 5 A O
c*i;;“g ‘i;\ g § (Grant, 1981). FATITHIFTIIIZARALEGAE T3 A7 X K
=5, . T, A KRB R AR et 7R
o L L HLHVRI 2% RIFARRAR A 2, A7 E B 25 15 425
= . B LEFISE KRR, TR0 A RTUE
SeSle . o 3EE § FS SR RAT Ay R T A 850 T2 DR 0 o 5
$218 22 8 5 %% ¢ 3 LA 3 T /E I (Wendt et al., 2001). T2
° S E s T omEEamaE TS K EHEH BT EER, B %36 o0 R
. o o SR B, A R 2SSO T AT M, RN
AXEE I 5 0 55 2R B A 1 43 75 0 Uy T R A4S
6% 5 L . o, T s | HANLBMBSRET (R
- AL AN RN (B i A 1) L
P P AR BIREE B A 2K, (ATRAT B S A
W82 2% Z 5 fa; i RYTEZ I, A 2SI R, Fir ik
“[B 2 & & & <g<, <88 f 455 FAB AW J 50 5 I A8 B AT 2 BT i LA
2 AT A0 A 50 2L A XU F), FL i T8 1 AR
E| |ofe 2 e 7, He A ok A KRS R SR BHE RS — % 5K 14
e E R LRSI AR Ar e . TH A Rk AL RY . SR ERAT
HER: 3 «fa =8 BRI AR AL IS RO AR A0 AL 45 S 30 R W), T 15X
i SFFERY L2 IS A7 E TR B, WA A
ElElef e o g st ois R URACE I TR o 2R 5CR Rk A KRS 5 R B
EME: e 2 2 2 2 55 §a2 HY 1) 7 HER B Eh 3 7 7 T B4R K 1A Y
Sl |2 88 & 8 352 <58 BT BRI, HREET LA, AAA LR,
3 AR — Bk T 5 LT AR AT ) B
gl | < o L Hurh e, T A RSO S SIS A T A
£l [z s 8 SRR, WVREARAS PRI LUGRAE, M IR 5 T i)
e 0 EBodnis Wbk, R, G ERK, WThR
-1 I A PR LS SRR A A2, 1 HE 2 & 7
#2lel 2 |, o L e REAEAEAT LA SR, (LA ST REr i ] A AE AR [
EElEs S _ o5 . F FREESE. A AR
EZ|[FEE £ 2 2 ¥ s85%i%s A SR A A KRR, 47 A
# g © S T ST NEEEEES BB A A LB T X (Mayr, 1963,
%‘FE 23 . 1992; Wagner, 1970). #R1M, IEERIHFIFT R, H
- S T TG b, 25 AP R 1T T REIE N
%En F A4 KNP IAEE (Arnold & Hodges, 1995). 1 BEA4ACF
HE| 2 |z 2. s, & KRS R B S A T BRI 1 4
ET’E Gk 2 i.ipfnsst s MBS REEREA IR, B H A
REISS [EoRifEiigrily TE LA AR TR A S BRI
FE(XF [BEE2NEZECE: SE TeHE(R2), SBT3
el : R A, XA WY A Ak A KRS A6 B LB L
®E e e T e = DRSS A B HE R )
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ARG X AR RS A IR TR [
— AN R3S AN [R] R A 20 (G 3k oA 5 B, 1994;
FAEHE, 1986). A B AL YE DR W, i grtt
A% V.8 3> AN [F) S 20 2 1) e A AR TR R 2, ANy
MASTE QAR AR - A T 26 AF, TRt 2 73
FEFRARGUHACTE TP A . AT T
—BHTAE, EEUJEREO AT A, MBS
FR T A T RN RIS, UG 22 8
(1 UE 8 A UE W 1k AL S 55 85 BRALHS (1 B AR 222

FAE L
B oo BilhE K% AR HE R E WA
Hohy B R BATA R

5% it

Albert ME, D’ Antonio CM, Schierenbeck KA (1997) Hybridi-
zation and introgression in Carpobrotus spp. (Aizoaceae)
in California. I. Morphological evidence. American Jour-
nal of Botany, 84, 896-904.

Arnold ML (1996) Natural Hybridization and Introgression.
Princeton University Press, Princeton.

Arnold ML, Hodges SA (1995) Are natural hybrids fit or unfit
relative to their parents? Trends in Ecology and Evolution,
10, 67-71.

Barton NH (2001) The role of hybridization in evolution. Mo-
lecular Ecology, 10, 551-568.

Carney SE, Cruzan MB, Arnold ML (1994) Reproductive in-
teractions between hybridizing Irises: analyses of pol-
len-tube growth and fertilization success. American Jour-
nal of Botany, 81, 1169-1175.

Chamberlain DF (1982) A revision of Rhododendron. II. Sub-
genus Hyemanthes. Notes from the Royal Botanic Garden,
Edinburgh, 39, 209-486.

Chamberlain DF (2003) Rhododendrons in the wild: a taxono-
mist’s view. In: Rhododendrons in Horticulture and Sci-
ence (eds Argent G, Mcfarlane M), pp. 42-52. The Royal
Botanic Garden, Edinburgh.

Chen JK (MRZX9E), Yang J (#4F) (1994) Plant Evolutionary
Biology (HH#idk1k 4= #)%). Wuhan University Press,
Wuhan. (in Chinese)

Cox PA (translated by Shen RX (¥L/iil)) (1994) Note of
natural hybrids and intraspecific variation of Rhododen-
dron in China. In: Scientific Investigation of the Plant on
Cangshan Mountain ({5 LLAEY)%}-%%2%) (ed. Duan CZ
(Bt7k ), pp. 132-133. Yunnan Science and Technology
Press, Kunming. (in Chinese)

Eriksen B, Topel M (2006) Molecular phylogeography and
hybridization in members of the circumpolar Potentilla
sect. Niveae (Rosaceae). American Journal of Botany, 93,
460-469.

Fang RZ (J7#ifiE) (1999) Ericaceae. In: Florae Reipublicae
Popularis Sinicae (4 E#i#):%), Tomus 57 (1) (ed. De-

lectis Florae Reipublicae Popularis Sinicae Agendae Aca-
demicae Sinicae Edita (17 [E R} Bt A [E A 4 5 g 4 25 4
£%), pp. 13—14. Science Press, Beijing. (in Chinese)

Fang RZ (J7%ifiE), Min TL (XK %%) (1995) The floristic study
on the genus Rhododendron. Acta Botanica Yunnanica (=
PR IIFSY), 17, 359-379. (in Chinese with English ab-
stract)

Grant V (1981) Plant Speciation, 2nd edn. Columbia Univer-
sity Press, New York.

Hu LC (##ky1), Fang MY (77BHI#H) (1994) Ericaceae. In:
Florae Reipublicae Popularis Sinicae ("'EE4):&), To-
mus 57 (2) (ed. Delectis Florae Reipublicae Popularis
Sinicae Agendae Academicae Sinicae Edita (&£} ¢
o E R B G ZR D1 4Y), pp. 1-6. Science Press, Beijing.
(in Chinese)

Huang SQ (¥ 4>) (2004) On several scientific terms in pol-
lination biology and their Chinese translation. Acta Phy-
totaxonomica Sinica (Fi¥)5rJ5%#Kk), 42, 284-288. (in
Chinese with English abstract)

Huang SQ (F&X{4), Guo YH (3§ A %F) (2000) New advances
in pollination biology. Chinese Science Bulletin (f}2£iE
R), 45, 225-237. (in Chinese)

Ishida TA, Hattori K, Sato H, Kimura MT (2003) Differentia-
tion and hybridization between Quercus crispula and Q.
dentate (Fagaceae): insights from morphological traits,
amplified fragment length polymorphism markers, and
leaf miner composition. American Journal of Botany, 90,
769-776.

Jarne P, Charlesworth D (1993) The evolution of the selfing
rate in functionally hermaphrodite plants and animals.
Annual Review of Ecology and Systematics, 24, 441-466.

Ma XF, Szmidt AE, Wang XR (2006) Genetic structure and
evolutionary history of a diploid hybrid pine Pinus den-
sata inferred from the nucleotide variation at seven gene
loci. Molecular Biology and Evolution, 23, 807-816.

Mayr E (1963) Animal Species and Evolution. Harvard Univer-
sity Press, Cambridge, MA.

Mayr E (1992) A local flora and the biological species concept.
American Journal of Botany, 79, 222-238.

Milne RI, Abbott RJ (2000) Origin and evolution of invasive
naturalized material of Rhododendron ponticum L. in the
British Isles. Molecular Ecology, 9, 541-556.

Milne RI, Abbott RJ, Wolff K, Chamberlain DF (1999) Hy-
bridization among sympatric species of Rhododendron
(Ericaceae) in Turkey: morphological and molecular evi-
dence. American Journal of Botany, 86, 1776-1785.

Min TL (IX]K4%) (1984) A revision of subgenus Hymenanthes
(Rhododendron L.) in Yunnan and Xizang. Acta Botanica
Yunnanica (= FFAYIWISY), 6, 141-171. (in Chinese with
English abstract)

Motley TJ, Carr GD (1998) Artificial hybridization in Hawai-
ian endemic genus Labordia (Logonniaceae). American
Journal of Botany, 85, 650-660.

Real L (1983) Pollination Biology. Academic Press, Florida.



5 6 3]

SRAIN A PRV R R FEAL RS 1L I8 B AR 28 SRR 1 () 4 H 665

Rieseberg LH (1995) The role of hybridization in evolution:
old wine in new skins. American Journal of Botany, 82,
944-953.

Rieseberg LH (1997) Hybrid origins of plant species. Annual
Review of Ecology and Systematics, 28, 359-389.

Rieseberg LH, Carney SH (1998) Plant hybridization. New
Phytologist, 140, 599-624.

Rieseberg LH (2001) Chromosomal rearrangements and speci-
ation. Trends in Ecology and Evolution, 16, 351-358.
Solbrig OT, Rollins RC (1977) The evolution of autogamy in
species of the mustard genus Leavenworthia. Evolution,

31, 265-281.

Stebbins GL (1957) Self-fertilization and population variation
in higher plants. The American Naturalist, 861, 337-354.

Tsukaya H (2002) Leaf anatomy of a rheophyte, Dendranthema
yoshinaganthum (Asteraceae), and of hybrids between D.
yoshinaganthum and a closely related non-rheophyte, D.
indicum. Journal of Plant Research, 115, 329-333.

Wagner WH (1970) Biosystematics and evolutionary noise.
Taxon, 19, 146-151.

Wang ZL (EAF4L), Liu DL (X#K), Tian GW (FE ),
Shen JH (5 1H) (1997) Flowering and pollination bio-

logy of Eleutherococcus brachypus. Chinese Biodiversity
(CEM 2 FEME), 5, 251-256. (in Chinese with English ab-
stract)

Wendt T, Canela MBF, Faria APG, Rios RI (2001) Reproduc-
tive biology and natural hybridization between two en-
demic species of Pitcairnia (Bromelliceac). American
Journal of Botany, 88, 1760-1767.

Wu CY ((R1E%f) (1986)  Ericaceae. In: Florae Yunnanica (z
M), Tomus 4 (ed. Institutum Botanicum Kunmin-
gense Academiae Sinicae Edita (" [EF}2 B B U AE A
L), pp. 336-355. Science Press, Beijing. (in Chinese)

Zhang CQ (7K ) (2003) Rhododendron (#:F%4£). China
Architecture and Building Press, Beijing. (in Chinese)

Zhang CQ (7KK /%), Feng BI (IBEE4) , Lu YL (B JoHk)
(1998) The study of hybridization of Rhododendron. Acta
Botanica Yunnanica (z FaAEAIIIA), 20, 94-96. (in Chi-
nese with English abstract)

(DUESZ: JOWAE DTS R



