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Direction of inter-specific cross of Rhododendron
ZHUANG Ping

(' West China Sub-Alpine Botanical Garden , Institute of Botany, Chinese Academy of Sciences, Dujiangyan 611830, Sichuan, China )

Abstract: In order to discuss the direction feature of inter-specific cross of Rhododendron, the direction feature about
the genus was studied based on the cross combinations of 33 reciprocal pairs and 186 combinations of selfing nature to be
clear, involving five subgenera, three sections, twelve subsections and 32 species of Rhododendron. The results were as
follows: (1) In inter-specific cross of Rhododendron, there was the same direction of number rate change from bidirec-
tional fertility to unidirectional sterility to bidirectional sterility with the parent alliance from origin—advance and the re-
lationship from closeness to alienation; The inter-specific cross appeared more easily in Intra-Subgen. Hymenanthes as
the primitive group than in Intra-Subgen. Rhododendron as the more advance group, and as both of the above two subge-

nera had more relationship in evolution, the fertility rate of Subgen. Hymenanthes X Subgen. Rhododendron appeared
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higher than that of the other inter-subgeneric cross. (2) In the evolutionary dimension, the unidirectional sterility in in-

ter-specific hybrid of the genus usually had no obvious fixed direction of parent collocation, but in Intra-Subgen. Hymen-

anthes (Intra-HY ) , Intra-Subgen. Rhododendron and Subgen. Tsutsus x Subgen. Pentanthera, the collocation had a cer-

tain tendency. (3) The fertility of inter-specific cross had obvious relevance with parental self-character, the total tend-

ency of fertility size showed SC X SC>SI x SC=SC x SI>SI x SI, the general direction of the reproductive behavior evo-

lution of Rhododendron was from self-compatibility (SC) to self-incompatibility (SI) and accompany with increase of

outcrossing reproductive isolation. (4) Cytoplasmic sterility and polyploid intervention were two important causes that re-

sulted in unidirectional incompatibility or sterility, and SI increased the rate of the hybrid sterility drastically.

Key words: hybrid direction, reciprocal cross, compatibility, sterility, Rhododendron

[ia) PR 48 238 R AS 5 C 5 Al 7 1), BRIV IE 52
JAE X R AR EC AT & PR N (A be, 1997) . TR
RS AL B AB ) SR ) 2% 52 AR XL ) 1] & L S ) AN
B AR AS B 4 = A B (Williams et al., 1990;
Rouse et al., 1993), Tom et al.(2007) BYHF 5% 45 5
FBHA TR V. Ja 18] 1Y 1F [ 38 A7 = Fh g O, — &8 o3
SEEAL R AT E, Akl 213V J& ( Subgen. Tsutsusi) X
F:BY 3V J& ( Subgen. Rhododendron) ; &5 43 h B i A
B, £ 8 x BARS FEHS 2H (Sect. Vireya) Fll
Mol 20 W J® x H &k At BS NE J& ( Subgen.
Hymenanthes ) 55 ; A 22 WU AN F, 40 3 B 5 W &
(Subgen. Pentanthera) X MW RS RE &
VLS 566 8 7 AL ) Ry B A B R AT B R T R R 3
EAREGON A, RS N3 FET &
i ( prezygotic ) Fl 5 & F M ( postzygotic ) #J 25 H i
e AZ B, {H A T ARG AT AR TG ) SO IR R R 1
M2 28 S5, Ma et al. (2010) YT 23 31F 55 & &%
A9V J& 10 28 R AL B .41 ( Subsect. Thomsonia ) 1Y ¥
RS (R. cyanocarpum ) 5 [A) 3V J& A [A] V. 40 19 15
AL (R. delavayi) fATERIRZAC G, HREHEAT A
KRR B WLE) A2 AL . Kenji et al. (2000, 2006) . Aki-
hide & Kenichi(2004) Fll Kaori et al. (2008 ) ] 1 &
FIWe L £L W & (U0 R. eriocarpum ) 5 3 ¥ 4 V. &
(4n R. japonicum f. flavum) Z [8) 2% 38 1 5L [ AN F (7]
W, Akihide & Kenichi (2004 ) fiff 75 2 W] 32 K jif R
SRR AL AL by B A2 K 32 BN RE E AR BE, 52
WEATRIEMREARET TR L ZF M4
FET=, TE22 ARG, & FRIA R,
BTIRAEME & E BT ECE5550h 15,6 Al
1, IR 2% B S5 MY A2 AR 7E 0 8] A7 7, T 2

FY 25 VA AR o TR 2E . XIIBE T 4 (2010) T
R PURE B AL it R ) 1) T RS S L R E 2 57 A
SCHERS 53 N AE 5 Sk R S 0 8 | A RS & N A
B2 h R R T A FE ML, H
HIOC T 0 e kL RS 0 J&8 | AL RS 8 K S AR AR T R
( Subgen. Azaleastrum ) [8] 2% 3Z [a] P [a] B %) AfF 5% 8¢
A R Z AT G 2% 38 ] PR 43 A R R S H 5 SR A
A A MR R DT T ST . AR ok
Y 7 J8 55 5 0 Ja 1 2% 52 55 A 43 A REAE AT 4y
B, B FEERT KL B 46 J& Al ) i ] 2 22 1) [l PEARRALE

1 #HEF*

1.1 ##t

FEAT K Sk Y & P R RS JE P RN A S
A6 & AN (] S S5 o ] 2% 28 K L5 M A 5 19 56 A
e X 33 4 SERE W IE ) AS A A B BE
TH A (EF,2017b) B FERS A6 R B IS ALY 186 4
FeAR MG IR PRI SY , 2L e 32 ikt B AL & AR
YIRp2E, 508 5 s (3 412 WA,
1.2 Ak

RN EW T LA A AT F LSS
PRI S5 R IRYE, & ARSI E Y R R %
( Chamberlain et al., 1996) K& A %X £ 5 1k (X
RARFTFHGAE, 1990; 77 & il Al K A%, 1995) F
A I 35 A% 2 5 A B AR ) T TR Y
1.2.1 £#ub Sk mEsH X33 4lIERAE
AW E M =R, B AT )N
B AT, 430 0% L /Y & N 50 s 8] &
SV PN B8 T2 T ) [ 1 A R
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122 2R 7 £ B >4 ZRFHEREG S5igE
S AR N BRI RS AL A B
BIANE 1 IE A2 4L A 30T VA 28 00 i, LA H 4y
A B AT B A A

123 BRFhBBASEELXTHEES>H FIH
32 b [ 32 3 M (SC B ST) By BIF 98 45 51 (FE O,
2017b) , FF&h A AHCBE 3K HTE 4 Flhdl & &4
T, Bl SC x SC.SC x SI . SI x SC #1 SI x SI 404 4
PFF B AT & 22 51 S AR fL R

2 SR E W

AMFGE F LW S T H sk ARG T Y R Y
& A I G IV g (] 4 Ao 8] e 52, I/ B bl 3 T
IR R | AR AL | i 1L 21 A B 5 I
J& Z 18] (1 2 52 1 M5
21 XBEASEHRZTEME

33 4R A2 4 A s o, kL RS A TR A ) I
R K 20 A e SIS T (] 24 22 1Y 1) 1 0 A B A B
AR (R 1) o IAUA ] & — B 0] A F — B A
B0 E AR ES W SRS 8 N 24 58— Y
T J& N 22 58— 8 G AL RSP JE > At 5SS T8 — H A
JRTRI 2R 52 J5 1) A XS W, v 2k S I Ji B AL
o] H A A i s, B R A G, =
FR AL BY W41 ( Subsect. Fortunea) W HiZ W41 x 48
M #F B IV 20 ( Subsect. Argyrophylla) 7] G4 H = #Y
XU AT A BERE ST 5 32 1 o i < A 0 i R A 52 )
A W] F] B A oA, Hoh i gkt 5 3 & 43 %)
55 I ARG Y AN LD 21 S8 4 52 45 1 XA R
IRT 5 AL B JE P 4% 58 TR Ak S 8 x Y
B AR ol I TV i Rl e Y L e St LI 6 %
], HH A4 M) P2 T
22 XBASERMAE

AR ETR Y B AT HE R
B TE R G dE AL b B 0 0 S BF BURD 264 y BEA
SR B R SRR A R ACA S L, TR AE AR
PR AN AT F S WA SE AR B (Kenji et
al., 2006; Nobuo et al.,2008; Rouse et al., 1993;
Williams et al., 1990) ,{HIfK i R E S,

(1) [R) MV J AN [R) A B LA 28 ] A 32 2R

®1 XBASSZEXEAMSH

Table 1  Group combination and distribution cross direction
e L] B B
N Hr s > S
HeS A s o H o AF A
- . Bidirec-  Unidirec- Bidirec-
Cross combination Reciprocal . . .
. tional tional tional
pair fertile sterile sterile
[ N A PR 10 8 2 —
Intra-HY
RS AL Y 25 3 3 -
Intra-Ft
ZHREAL x AR 2 6 5 1 —
Ft x Ar
FEAS I &8 N 258 5 2 2 1
Intra-RH
WEALES TR x FHES TR 12 2 6 4
HY x RH
oA Ja 1] 2 52 6 — 4 2
Others!)
4 3t Total 33 12 14 7

T DRSS S x KEEFLAS R (2 41) | H LR ALRS
WJE x BILZIWE (2 ) FEAS WS x BliZL)E (1 4) Fme
WL R < FEE (14) ., “—"FomIcds, TR,

Note: "incudes Subgen. Hymenanthes x Subgen. Azaleastrum
Tsutsusi (2
sections ) , Subgen. Rhododendron X Subgen. Tsutsusi (1 section)

(2 sections), Subgen. Hymenanthes X Subgen.

and Subgen. Tsutsusi X Subgen. Pentanthera (1 section). “—" indi-
cate no data, the same below.

R IR A S REAS B B ] SRR, H SR AL ST
J& RS I 6 AL BY (R, oreodoxa) x UR YT AL EY ( R.
hunnewellianum ) FEZ IR FLHY (R. irroratum) x 2%
FE(R. delavayi) 55 2 2 & 5 ¥ BS & b ) 22 8%
FEAY (R. polylepis) x M} ALHY (R. ambiguum ) FlKE
EHEEY (R. rigidum) x [0] % kLY S5 A7 5 LR Hm)
SEFNRHIE , ok 5SS i al 25 A B Sl Uk A=
L) ZAERFE ), AN BRILZT (R, simsii) % “FB§
B (R. molle) 204G JT ik Je i 2 AN J& IRl @ 7 1
FRELZAEMREATRE

(2) W ALRS V)R x AL RS0 & 2 S A2y
EREHEA LM AT G, A% 2556 56 KR
VERBEAS 1) B ) A B RRAE . 45 & AHDCHRE 1 A 46
IR WEER A HS (R, argyrophyllum subsp. omeiense) X
BMIALRS (R. augustinii) WRUEERIMFERS x 7] % FEAY
FIEIEALEY (R, floribundum ) x Z2 kA5 55 3 44
A URYTAERYS x 2 24HEBS (R. moupinense ) F1 AL AL
BY x A AEAERY (R. liliiflorum) 7] A& LG s AEFE
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Table 2  Distributions selfing types and cross fertility
HEHE WEHE
AR Fertile combination Sterile combination
#H45 Combination (liigll::nzi . " - T
Nomber Percentage Nember Percentage

(%) (%)
SC x SC 91 56 61.5 35 38.5
BB S & P Tntra-HY 37 33 89.1 4 10.9
WEAHSIE IR x A% )R HY x RH 54 23 2.6 31 57.4
SC x SI 33 10 30.3 23 69.7
WAL R N Intra-HY 6 5 83.3 1 16.7
HoAlh Others 27 5 18.5 22 81.5
SI x SC 39 13 33.3 26 76.7
B RS JE P Intra-HY 9 9 100 — —
HAly Others 30 4 13.3 26 86.7
SI x SI 23 4 17.3 19 82.7
B RS W JE P Intra-HY 4 2 50.0 2 50.0
Al Others 19 2 10.5 17 89.5
At Total 186 83 44.6 103 55.4

HSCHE R4 2 R B IR AL BS (R, davidi) |
A AEAE RS x WRUHER i AL B AT B AL RS x R T A
B (R. rex) 55 3 A&, M2 BEFE RS x R EFEHY
ZE RS x RS B AR (R, glischrum ) F1 21 K7 At Y
(R. rubiginosum) x WRYTAEHYGTRIK

(3) FBPSEA B L 0] AN B I HAT — g ]
ARG — oA, BRI G x B L2150 Akt Y
W Jm x WL £0NE J 18] 2% 52, 75 5 B iR A A
REAC Y B ) SR A B AT B AL, I R B A X a]
A ETE(Tom et al., 2007) . 73 4h, AW ik =
S AR IARUE B R H ALY (R, decorum) X = B0
FIE 52 AT 7 8 0 s 3k 216 B A R, KO A RS
(R. stamineum) x fRHALEG S MLILZL x A &L
RS R T AL TEAE D BRI B i B B4, ik
2L x B AL ASE RIS A0, AN i ik Se
2H G 2RSS A 3 N8, J7 BEASCHS AR I BT
23 BXFHERZAEERNXE

FRAHY H A2 R I 5 A 58 1 B ) AN 2 AR
AREFPER (EEB, 1997) , AR 5 A FLAY
PEJEAY 3 AR B AR AL A AY I J | ke 1Ly 1
. Je 0 2 S P AV Ji ) R B ke L £1 R 5 R

B30 B AEASEFBN S (SI) | T 2% AL BY 2w A it
RIS Y Z2 BRSO A A SR AR (SC) .

Wi 186 ML HA MW B (£ 2) %
B, F B A6 A A (8] 2% 22 1) AT & 415 L1 e e 3
RS AL s a3k SC x SC>SI x SC=SC x SI>SI x
SI, 1M # R At B S J PN A ] B 255 () 2% 22 1) 7T & 1 4
S ST x SC>SC x SC=SC x SI>SI x SI f7Asik, 5
HME SC x SC HIZ AR IEHL T, & et 5% 0 & P AT
PRI 222 ) FT B PR T8 x FE RS & 1 I
JETAI A2 R T 0 SR BY 28 9 A R FP 2 4 58 1Y
LA, 2 2 i H R HS A6 &8 AR 4 18] 1) 4 58 AT & P
NP SC x SI>SI x SC>SI x SI flfa#y, hiknl
UL R RS 4G JE AR P 8] 22 58 B G2 A S AT R
AM PR TH S A AT RAM YA, 5
FXMT A AT A B 24258 5 10 H At 7S &
N SI x SC B4 & v & & s 7F SC x SC RIH &1
OUF W SR RS TR N 45 A T 5 b B I Jm Ah 2
[ 4422 s M AE R T W AR B T, DL A 28 Sk
b Sy R NN =R CEN=

14 X RE ERACHE (£ 1) D ARTE SC x
SC(8 #H) .SI x SC(2) ,SC x SI(2) F1 SI x SI(2)
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HRTAYA AR N2 X S 4] A R Y[Rl BT
AFREMATEFSARTEN(F2), B, IAH
HE HS AL TR AE ) S 8] 1) 2% 28 0] B 1, O B )
A E I G K R L SRR N A A

S AL S L) B PR RS SR RN BOR B IR 58
GG BT I E 38R ARG ST x SC AN A
B ” (Lewis & Crowe, 1958) , JUuH X F 4 & 41 5Y
W JE N 2380 5 o 2 A A P i 3 B UT A7 A ) ok
SE SI x SC I IE 38 43 3l AR S 5 5 A AR 15
(2 & MBEAK %, 1997) , 16 ff B X 28 1E [ 38 4
A HE MBS AR AR E AR, AU B AR Y
(SIAD) AT RE AR #E4r UL 3L, Bk, 5 2 i fh B
(SC ) Ze A8 R I 0 WLIn] 2% F 5 Ey 2246 K RS 7T e 4%
T UL SR BRI AE Ry B AS 78 5 8 Bk A S 19 24 28
H SR Ry B ) 2 R TR o B S A 6 2 Bl 1 £
(SI B VEREA S H & AL A RS (SC BY) 2% 38 5% Fl i
L5 UG AT BS (SC HY ) 22 58 A AN, R IR R 5 485
UL S TCEE I DA R

3 W54 ®

A HEBBEEEYMEREZHNEATE >R ER
BOoVNBAABHWLEERTUSEZAFEN RS
ERRB-HAURNEEANEEXZHEY -
iz [E 16

JE IR TR SR R S 0 & P (X K AR R B AE
1990; J5EafiE A KAk, 1995) , Ju HoJe 2 B A Y
SV ZH P 1) ol 1] 24 28 5L A 3 e i XL 1) BT M L
L T A 0k Ak % K B S 1% AR L EE ], K T 2k —
AAUESE T U B B Skt B I P B 5 TR ) 2 58
945 fE ( Williams et al., 1990; Richard et al.,
2010; Milne et al., 2003) ; 1fi & 2 AL RS W& x LAY
TP J 1] 244 22 W i) 1B [ w3 M L 81 SR At
i 1) 2% 32 AH 7 L 461 F 30 52, D56 B 1] AR AE 5 80
PS> SEPusiv i PN
32 FEHUAEE E, MERAZHNEEAETH® BT
EXHEEREMEAREERAR,EXLETE XN
P8 18 2 2 F Bl SME R

AR ST R 2 B R B 0 20 P9 % 58 oK H B ) R
BIGOLAL, F af kLRSS AT A B & 8] 5

SC Fl ST ZEA A LY 4 820 &5 2K A rh | S AN R 72
[ N T D= N L PSS R 2 NI S T £
AT AAFTE [ 5E 1Y SEA TS B 7 25 (B AR W S At
A Ja P At B IV Ja P R L 2P R xS B
Ji 1) A 2% 52 v, ) 48 B0 b 28 A O REAS Y B ]
FEMVRRAE b Ase B S 5 1 (5] B, ek A 1% A BY 0 J& Fb
FNE N R A 5 HE SR AR 1% 2 kL Y IV R 28 A 2
ZNHEAIE , MA KRR F PR UL (Lewis &
Crowe, 1958; i 4x B, 1997) ¥ /K fe 15 i i fk B¢
LAY AE & T ) 2 S BRI R B IR
33 ZEEYHMERAZTTEESBEXHERE
MFEABEAXEAX, EEEBH#AULARRNER
FMBBXZAFEM, FEERZEENREME

B TER/NE B JE SC x SC>SI x SC=
SC x SI>SI x SI, £E V. J& P 1 IE J& [] f) ol 6] 23 52
o, R I A AN (R R R B B, T AR ARG
PEFHEZ g SCBY AL SERE L Jy ST AL R X —
105 1) S 1 AR 2 HE P AN ] 2R e i AL R B SIS T
VE1) P S A 24 5 1 o) P 95 0 5 3% i 2R R e R AL T
B —BHE R R LS 2, SI x SC B IE [ 32 H BGE
o SC AU 2R 22 ] BT TR T ST x ST 238 4
BRI B ERAR, BT S O A HRIESS R (Wil-
liams et al., 1990; Rouse et al., 1993; Ng &
Corlett, 2000; Jose et al., 2002; Escaravage &
Wagner, 2002; Nathannel et al., 2006; 5K AN 55,
2007; Akira, 2010) AT %] 25 4k W, ¥ B 46 & 19 A= 5
13 A T7 )02 N F A2 SRR 3 S8 26 A
2017b) , HAF R S b 288 57 5 A B i 6 T o i
3AHEABEMSEERESIERRMAFTHNANE
ZRE,SIFEAR T N K KMEE b 38 0 s 2 32
ABELLZE

ARBILZIJE x 3508 W s [a] 09 6 58 &k
W H: 2 22 0 5t A 7 (Kenji et al., 2000, 2006;
Nobuo et al., 2008) , AHFFT AY MR 1L 21 x =F B8 1
S SEIRANE, H I BB AH 5] 5 100 AR AF 58 v 243 1A Y
7] 2 kLG 1 Ry BEAS, 23 ) 5 22 W kL R B B AL HY
U WA ER I A B e A2 B R BT B R F AT AR
ACARNURTF, H O B 22 A A KL B A8 R 2 AR O B
AR FEEL A E I ) — HEZ R S EAR R
A2 EUCR ] 2% 52 A A8 MR B2 5, e H 2 W



1286 L - W7 39 &
SEX Ry ST By H 1 i AT i 1k 2 35, (B Hok AL AL [J]. Acta Agric Shanghai, 26(4) : 145-148. [ X7, 7

it — 2P H5E

Bt A#mrrwmias®AXERHERE
e ERS EHELET TR, BEXLALFI SR
WA 5T B B9 AR A A5 B M B WL R A K B 3k A K AT
RETT RAXHF, A —F 504

References:

AKIHIDE O, KENICHI S, 2004. Cross incompatibility between
Rhododendron seat. Tsutsusi species and Rhododendron ja-
ponicum( A. Gary) T. V. Suringar f. flavum Nakai [J]. J Jpn
Soc Hortic Sci, 73(5) : 453-459.

AKIRA SH, 2010. Kinship between parents reduces offspring
fitness in a natural population of Rhododendron brachycarpum
[J]. Ann Bot,105; 637-646.

CHAMBERLAIN DF, HYAM R, ARGENT G, et al.,
1996. The genus Rhododendran, its classification and syno-
nymy [J]. Roy Bot Gard Edinburgh, Edinburgh.

ESCARAVAGE N, WAGNER J, 2004. Pollination effectiveness
and pollen dispersal in a Rhododendron ferrugineum ( Eri-
caceae) population [ J]. Plant Biol, 6; 606-615.

FANG RZ, MIN TL, 1995. The floristic study on the genus
Rhododendron [ J]. Acta Bot Yunnan, 17 (4). 359 -
379. [ 5EiAiE, B KA, 1995, F1 Y Ja A 4 X F 0 B 5%
[J]. ZFIRTSE,17(4) : 359-379.]

JOSE AM, JUAN A, FERNANDO O, 2002. Reproductive eco-
logy of Rhododendron ponticum ( Ericaceae) in relict medi-
terranean populations [ J]. Bot J Lin Soc, 140,297-311.

KAORI S, OZAKI Y, URESHINO K, et al., 2008. Interploid
crossing vercomes plastome-nuclear genome incompatibility
inintersubgeneric hybridization between evergreen and deci-
duous azaleas [ J]. Sci Hortic,115: 268—-274.

KENJI U, MIYOKO K, IKUO, 2000. Factors of intersectional
unilateral cross compatibility between several evergreen
azalea species and Rhododendron japonicum f. favum [J]. ]
Jpn Soc Hortic Sci, 69(3): 261-265.

KENJI U, YOSHIKO T, YUKA T, et al., 2006. Cross compati-
bility of intersubgeneric hybrids of azaleas on backcross with
several evergreen species [ J]. J Jpn Soc Hortic Sci, 75(5) ;
403-409.

LEWIS D, CROWE LK, 1958. Unilateral interspecific incom-
patibility in flowering plants [ J]. Heredity,12; 233-256.
LIU DF, XUE YB, 1997. Plant self-incompatibility [ M ]//
MENG JL. Genetics of plant reproduction. Beijing: Science
Press: 214-277. [ X &, BN, 1997. Hi¥) A AR
e [M]. ddbe. MY EFRE L 2. JLat. Bhod iR

1. 214-277.]

LIU XQ, SU JL, LI C, et al., 2010. Study on the fruitfulness of

hybri-dization, selfing and open pollination of Rhododendron

FIR, B, G5, 2010 KRS AE F5E 258 BT I 4
SEPERRSY [J]. _BiEEAOb 4R, 26(4) 145-148.]

MA YP, ZHANG CQ, ZHANG JL, et al., 2010. Natural hybri-
dization between Rhododendron delavayi and R. cyanocarpum
(Ericaceae) , from morphological , molecular and reproductive
dvidence [J]. J Integr Plant Biol, 52(9) . 844-851.

MENG JL, 1997. Genetics of plant reproduction [ M]. Beijing:
Science Press: 296-357. [ 4Bz, 1997. ¥ L FHsfL %
[M]. dEnt: Breg et 296-357. ]

MILNE RI, TERZIOGLU S, ABBOTT RJ, 2003. A hybrid zone
dominated by fertile F1s; Maintenance of species barriers in-
Rhododendron [ J]. Mol Ecol, 12; 2719-2729.

MIN TL, FANG RZ, 1990. The phylogeny and evolution of
genus Rhododendron [J]. Acta Bot Yunnan, 12(4) . 353-
365. [ BIRAR, JrHifiE, 1990. FLASJE ARG R E 5 kL
[J]. =RFEYIRRTE  12(4) ; 353-365.]

NATHANNEL TW, ERIN ED, JOSEPH B, et al., 2006. Polli-
nator limitation, autogamy and minimal inbreeding
depression in insect-pollinated plants on a boreal Island
[J]. Am Midl Nat,155:19-38.

NG SC, CORLETT RT, 2000. Comparative reproductive biology
of the six species of Rhododendron ( Ericaceae) in Hong
Kong, South China [J]. Can J Bot, 78 221-229.

NOBUO K, DAIKI M, AKIRA N, et al., 2008. Attaining inter-
subgeneric hybrids in fragrant azalea breeding and the inhe-
ritance of organelle DNA [ J]. Euphytica, 159: 67-72.

RICHARD IM, CHANTEL D, RUBY P, et al., 2010. Phylogeny
of Rhododendron subgenus Hymenanthes based on chloroplast
DNA markers: Between-lineage hybridization during adaptive
radiation? [J]. Plant Syst Evol, 285, 233-244.

ROUSE JL, KNOX RB, WILLIAMS EG, 1993. Inter-and in-
traspecific  pollinations involving Rhododendron  species
[J]. J Am Rhodo Sic, 47 23-28.

TOM E, ELLEN DK, JOHAN VH, et al., 2007. Application of
embryo rescue after interspecific crosses in the genus Rhodo-
dendron [J]. Plant Cell Tiss Organ Cult, 89: 29-35.

WILLIAMS EG, ROUSE JL, PALSER BF, et al., 1990. Repro-
ductive biology of Rhododendron [J]. Hortic Rev, 12; 1-67.

ZHANG JL, ZHANG CQ, WU ZQ, et al., 2007. The potential
roles of interspecific pollination in natural hybridization of
Rhododendron species in Yunnan [ J]. Biodivers Sci, 15
658-665. [ MR, SKICST, R2ZH, 4%, 2007 FRHFlE]
TERTERLRSAEIR AR S AIE b B ERT (D], A9
ZRENE, 15 658-665. ]

ZHUANG P, 2017a. Natural pollination of 37 Rhododendron
species under ex situ conservation [ J]. Guihaia, 37(8):
947-958. [ ¥, 2017a. 37 Rkt iS5 (L Jm MW 7E T L IR B
TR ARG [J]. 7 P9HEY, 37(8) : 947-958.]

ZHUANG P, 2017b. Self — fertilization of 32 Rhododendron
species under ex situ conservation [ J]. Guihaia, 37(8):
959-968. [ H=*F-, 2017h. 32 Flkt i 46 J@ A ) fE T HOL IR &
TR A SO [J]. 709k, 37(8) : 959-968. ]



