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Abstract : The self-fertility of Rhododendron under the ex-situ conservation conditions remains largely unclear due to the
lacking of comparative study among the species in the genus. In this study, self-bred experiments on 32 species including
13 subsectiosns within 5 subgenera were carried out for a period of four years of data collection and analysis in the main

bases of Longchi Dujiangyan (1 700 m above sea level ), Yutang Dujiangyan (700 m), and Emeishan Biological Test
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Station (805 m). Using the green seedling rate ( Gs) as the main index and green seedling coefficient (Gc), rate of
capsul set (St) and unit number of fertility seed (Sf) as the auxiliary indexes, the experiment revealed the self-fertility
characteristics of Rhododendron. The results were as follows: (1) Self fertility and sterility is two coexisting phenomena
of Rhododendron sexual reproduction, and the former had more types than the latter. Of the 32 Rhododendron species,
ten species were self-sterility, five species weak fertile type, seven species fertile type, and ten species high fertility
type. Twenty-seven self-fertility species from sect. Rhododendron, subgen. Azaleastrum and subsect. Argyrophylla, the
other four subsections in subgen. Hymenanthes and other groups were reported for the first time in China. (2) Through
the comparison with natural pollination related fertility index, there were two distinct reflection found in fertility index of
different species in inbred background: greatly reduced or increased, thus putting forward self fertility is an adaptation
strategy for partial species of Rhododendron, or active in response to adverse environmental conditions. (3)
Subsect. Fortunea considered as the most primitive taxa, with all types from self sterile to high fertility, may laid inher-
ent genetic basis for the genus, and different regional climate and environment for the specific groups and species,
through the long-term direct or indirect effects on pollinator, may be an external force that shape the diversification on
self fertility of the genus ultimately. (4) The conservation, breeding and development of related disciplines were also

discussed on the basis of the research results, the mechanism about post-zygotic abortion could not explain perfectly cap-

37 %

sul aborted for some species and the polyploidy might not lead to self sterility in the genus.
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A2 ( Self-compatibility , SC) #H %) ( Williams et al
1990; Rouse et al, 1993) , ¥t HS W J& % 68 A% 1 B 21
sect. Vireya i £k kL B9V J& subgen. Hymenanthes W11
P H 28 B B 4 35 3 | =F 989 IV J& subgen. Pen-
tanthera AN 11 £1 V. J& subgen. Tsutsusi A H 28
SEFEIE (Rouse et al,1993) (HH T iZ B a2

BT H BN RGOAE MR A

EAMBIIE R, A 3R MBS A —E R T
(AL S A S A A 0 4 - 2 S ST 2 1 e SR A B
R. brachycarpum ( Akira & Hirao, 2010) | 4 JZ # S
R. aureum ( Gaku, 1993)  H &t ¥ A% R. ponticum
(Jose et al, 2002) , #% &k ¥ B .20 subsect. Irrorata
HIERERALRS R. irroratum (AN AE, 2007) , ¥ A% .
J& subgen. Rhododendron A #§ K £ W 41 subsect.
Maddenia ") K 22 ¥ B9 R. witallii ( Barbara et al,
1989) , #:A%4H sect. Rhododendron " 35 44 W15 111 B
B R. ferrugineum (Escaravage et al, 1997 ; Escaravage
& Wagner, 2004) , 3 558 . J& 1 19 R. canadense
( Nathannel et al, 2006 ) ; Ifif A~ 2% #1555 F1 77 55 19 F
KA FE W G AL BY V8 = 8 kLAY 4] subsect.

Fortunea WK EAF:RY R. decorum , ARSI 4] sub-
sect. Arborea 28 4E R. delavayi F &5 ¥k ¥t Y .21
AR AFEHS R, agastum (SKRARAR S, 2007) , DA S 4R
FEF H AR S EE ARSI JE subgen. Mumeazalea 1) ME
— 2 R. semibarbatum ( Akiko et al, 2008) , Bt 11 £T
WEH )T & FLBY R. farrerae W1 21 R. simsii
championiae | & W kRS R
hongkongense \R. simiarum (Ng & Corlett , 2000) , ft:
YAV A AL ZH HP 1) R, championce \R. amamiense
4% (Williams et al, 1990; Rouse et al,1993) , {HiZ
A FATAXE LU TR 2 R AR S B R 25
Williams et al (1990) I\, H 3EA 35 Al 32 B
TR RUELSE LA (lethal gene ) 1EH T S B G & F
HIMCE (post-zygotic abortion) , Akiko (2008) 57 T
AR FE H A HE S8 S5 B4 ( protandrous ) 1Y Rhododendron
semibarbatum , TEA5 T W H 22 AR E R, 5 BN AL ¥
FA A A BELE 5L, Hirao et al (2006) i if Xf R.
aureum A6 EL BV5 IR AERY AT ACHCRE A PEE
BRI AR AL I AR AE I i T A SR, Fh
e i /b T Escaravage & Wagner ( 2004 ) N LA
R. ferrugineum NWFFEXT S 45 I iz Fh2e B 38 5%
1 2% (self-compatibility index) 7 &35 0.95~0.97,
X 4 (2010) IANy 84k N 4208 AT 34 i bt
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1.1 #1#4

ARWFFER B RS B 5E A SR 858y 19 44 AR ] 5
R Ta]— SR PR AN OR T S, FEEEAIEAETEAR 1 700 m
(14 ) B Y T3 ol B b RIEE SR 700 m 114 6 s kb LA
Ltk 805 m YU L A= ik g6k (ESF-, 2017)
FLAE LS AL TR AR 32 F, 4 JE 5 W&, i kAt
A5 Jm 8 W4l 17 Ff, ARSIV 5 W4 12 Ff f Hh
ALV J& (subgen. Azaleastrum) ) (K EEFEEYS R, stami-
neum) WEINZLVJ& ) (BRILEZL R. simsii ) FI=E B0 SV
J& ) (FHRH R, molle) £5 1 MREFR, Hordr 45
W@ = A6 A B9V 21 ( subsect. Triflora ) ) 18] 5t 55
(R. ambiguum) (2n=52) .= ES(R. yunnanense)
(2n="78) 4= 5 K 59 V. 2H (subsect. Heliolepida ) HY
LIREFEES (R. rubiginosum) (2n=152,78) N Z A5,
HAFII N AR (Ammal et al, 1950 ; 3K FF45
1998) .
1.2 ik
1.2.1 @RI Ao 2 Al sk P )0 R g )t
A BAR T R SRESE A SR M 1 7 i AR ), 2 00
(2017) By, A H ()3 6 AR A5 iY [ 38 A S oK
AR AR Kt ISR G S 1 A 3 A S A B
R TR  2 AR  ARAE EERRE  JF E— 2D
HEAT A e PR AT A AR G R PR B, 7E 45 € Horb iy
— S BEAME DL A B SE R o S G A
WAL ARG AL SR A YT OR T SR T A S H
122 HHEARE 54 AHGIFE T N 4 a 1y
R A, O SE AT KA A 385 g3 A, RO Ak SRR
(St) KRG R(Gs) AL RERE FIFE(SS) |
ARG, IPEALIT .

MR (%) = (A RB AESRED) x100% (1)

RHFR (%)= (3 WHE K K ZFHZ /300 B 58
PrREE) x 100% (2)

LRI (%)= (3 WHEE S B2 /300 595

Fr¥idE) x 100% (3)
HARER R R ORL/ L) = (3 K3 R A7 AL
H/3) X BRHIR(%) (4)
BYERE = AKHNIRER F 8 A SRR BE
AR FEL (5)
1.2.3 Ak 2 558X 5 (1) BRR FEHEE
PEIE N SIS A B Y E TR bR, TR 4 AR,
BUARREAE S (0) ,0< £ <20,20 < 1 <40, = =40,
(2) BT PP TR 16 1 08 AR bR, T 2456 & 28 %
MEALR AR nl B4, IR 4 455, /)
TCE:H (0) .0<fK<10.10<H1<50 . & =50, (3)%
WA SRS RFHRZI, HEE O~ <1 1
AIXHESE AR, TAME 1-Ge MARSE 280, " X4
4 A5G BTG (0) ,0<f£<0.6.,0.6<H1<0.9,
m=0.9, (4) 507 TR 8 B EHE TS
TR HETE R, PRI 50 0 4 59, BN JCHE & i
F(0) .0<f£<20.20<H1<200 . 5 =200,
1.2.4 THMEEFM MG R R 00
ZEOMI AN RET Fh T80 (2 X B8O B0l 24545, 7T
DAMORTR] B M B DGR AL B AL SR A i & 1. (B
T2 B B — 8 AR 0 R 58 Bk A R T DL 4R
PRI EE 22 5, I 250 T R 48 A5 A [ B AL
HMFEHRIME, 25 N5 HLAZR G T 45 Fh 2 i 25
HBERET), S RIFRRE T T,

SRR POAALE S 3 B 7 22k 1 o
VA (B Al R 10, Horh 4 S0 R0 R
BEE S 40, 0 B4R bR S0 R BN i s AR h 2
51 RIRESG bR 5 A B 5 58 F Bl 1 8045 2 1 ey
B4 1.5 47, A B e bR, BRhR: Y 48 25 4 i

BPRAERC S0, DL A R 6 B0 O 2 45 8 B
S8 1R S AE N DA R o Tl SIS Y BRIUAS: 43 22 RN O
PR ESME, BV RE T YE(E . AR e & 1R 73 4 4>
e Bl o<J<2.5 2.5<k<5 . 5<H<8 H=8,H
IR FFRIE S oA E R SR REE R M E AL

2 HREAMN

2.1 #2RE (St)

B 1S5 5RBoR 20 32 AN Fhrh 24 A Fhdy
REASIRIRR R AR I, (5 23 FP e 75% , Horp 19 Fh
LA GRS T 40% , F 4R KB FEAS (R. ririei)



962 70 MY 37 4%
x1 HEEHEFEERERSNESAE
Table 1  Fertile index grades and their weight allocations
% Low 1 Middle = High
845 Index . | N
1o {EL IHE 15 {EL S 1o {EL IHE
Threshold Score Threshold Score Threshold Score
LR # Green seedling (Gs) (%) 0<Gs<10 1.0 10=<Gs<50 3.0 Gs=50 5.0
LR L Green seedling coefficient (Ge) 0<Ge<0.6 0.5 0.6<Gc<0.9 1.5 Gc=0.9 2.0
A RE Capsul set (St) (%) 0<St<20 0.5 20 <St<40 1.0 St=40 1.5
AN BEE A FEL Unit number of fertility seed ( Sf) 0<Sf<20 0.5 20<Sf<200 1.0 S£=200 1.5
2 100 A
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K1 kRS AL R A A S AL R H AR

Rav.- RS, Rel.- 24485, Ror.—LLDEH:AY, Ryf.—BgEAERS, Rex.— K F 4t

BY, Rel.—AiEALES , Rhw.—URVTALRY, Raro.—uft /& 42 M H:EY, Rri.—K4ehkEES, RA.-EAEHAY, Rpg. -G48 FLAY, Rdl.-Ih 4445
Reif. - EHIFE L ALY, Rhy.—#3 RAHRS , Ri.-E A48 FERY, Rpl.-Z 8 H5, Rauw.— B 15, Ram. -7 % H: (9, Rrg.—FEBHHY,
Ryn.—- =AY, Ras.— 57640, Rrb.—£LA5HRYS , Rmp. — 24408, Rra. -MAEFES ., T,

Fig. 1

Capsul set of Rhododendron under self-fertilization

Rdv.-R. davidii, Rel.=R. calophytum, Ror.—R. oreodoxa, Ryf.—

R. yuefengense, Rrx.—R. rex, Rgl.—R. glischrum , Rhw.—R. hunnewellianum , Raro.—R. argyrophyllum subsp. omeiense, Rri.—R. ririei, Rfl.—

R. floribundum , Rpg.—R. pingianum, Rdl.-R. delavayi, Reif.—R. citriniflorum var. horaeum, Rhy.—R. hylaeum, Rli.—R. lliiflorum, Rpl.—

R. polylepis, Rau.-R. augustinii, Ram.—R .ambiguum, Rrg.—R. rigidum, Ryn.-R. yunnanense, Ras.—R. amesiae, Rrb.-R. rubiginosum,

Rmp.—R. moupinense, Rra.—R. racemosum. The same below.

S5 10 B SRk BE 0 & o), RO R 2 R R S
58.8% (4RMFLAS V.2 subsect. Argyrophylla 4 Ff, 5
I 80% 5 2= B A HS I 3, o %0 4 119
50% ) FkLBS V& IR EALEY R, rigidum 55 9 5
IR Z AR 75%, A RFE KT 20% /N F 40%
3L 6 Ffr o 4 Fp ok B SRR RS R AL A, EB AR
WL S ZH ) R AL B BAEAERS R. floribundum F11
HEERFEES R, pingianum ‘5 =16 B9V 20 04 B M A A
R. augustinii . 3& B f §% R. rigidum F1 %8 4E ¥t 59
R. amesiae [ [ 3¢ A6 53R ) 5 T H SR B2k Ak R %

40% ~60% , T FHaPE B FHEY R. citriniflorum var. ho-
raeum 5 8 S AEFEEY R, Lilifflorum WIARRZ 8 Bk Y
e H AR A IR 29 5 Z i A 26 1Y 25% , Hb 42 4%
R RS VR 1 = B A BY R, fortunei K A RS A EE
BRAERSSE 3 A RS & = A6 FE Y IV 4H subsect. Tri-
Sflora HIEAEFEEY R, lutescens 11T #LEY R. oreotrephes
HASANREAR SR 5 53 AMUSR Eh AR A8 i 1Y 1 S8 AL RS |
W 1L 2LV g ) ke 110 £ 0 5 56 T J 1 = 0 g Al R
R HFE  BIRDLAE R, delavayi 5 F R 3K 77.8% ,
(EENi R
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DL AR, 2 R 28O S AL FP 2R AR A
ANTRIRRFEE () A2 A8 R BE 7 5 A B 7 Ja 1Y 1 52 A 2R fiE
JIEUE T AL RS R s i — AP A B AT T
BT AR HOKF T A AR BE T 5 IR
AR AT BE AT SR R o) ; A SR AR 40% S H: L |
B 19 AP HIRYTALRY R, hunnewellianum %5 5 >
Sy Jry sl A 14 Fof 22 Sk 3 G 3 5 Al PG A
TR X IR A AT 2 AL 5 A e A SR Y 8 ANt Y AL F
KIC—WIoM Y& ) A b, 22004 3 3 B AR AR
W3R X3 ( Fang et al, 2005) . SZiRBESFIZEH0 A
S AR SRR A I 28 G0 AR R BT A AR 48 1)
THHNRAESE | N THK AT 4 E 5255 T B i At
R AESHE B A SRR T X0 56 A ) 5 58 R b SIS U
B A,

2.2 FEE (Gs)

W B A7 8 FiEL RS AL B A A REAR SR T HL A
SEAE SRR 0% L 1 B RIE R RS 20 1) B 248N
REF7AE RN, =6 Y 20 Y 58 16 A 7S IS A8 R 7 il
DRFIF (2 B R ) HORRE A, LA 10 Rkt
YIS B/ N =

Bl 2 45 R WoR , TERe AL RIFRE - A= e B Fh 719
22 FkE RS LR AR T, S i AR B BOB T 50% 1 Fh
2 LA ATAE T SR B 8 AR A FE Y S 4H (4/5)
KBS & ) = AEFH S 2H (3/5) H, /il — 0 J& AR
EALAY V4 (subsect. Falconera) ME— A9 32 i FF K £
F1HY ( Rhododendron rex) J 2= 4 Ft BS WV 41 o 19 55 25
FHES (R. calophytum ) F1J5 — I J& H (1) i A€ A B
(R. racemosum ) Wik B s M1 T iR &k i H K F
TELRH R T 10% R SEh A AR 4 by
BRRFLEES (R. davidii) ERWEFEHS (R. yuefengense ) Fl
FERSE & i E A AR ALY 5L B AL RS S LR ARG
(R. rubiginosum) EE 5 Rp, W kLS B 1Y k£l
HEE2H subsect. Neriiflora " %) 3 #8885 k- BS 5 #1 Y
S J&E ) VY #E S .20 ( subsect. Moupinensia ) F 2% Ft
A% ( Rhododendron moupinense ) FY 23t % W) J& T s
K, 2D G B A IRRAT R, H A B
RURAR T A RN G B R Fh 2R U BB AL
ﬁ§(73.7%) \g%*iﬁg(l{ polylepis) (46.3%) N
MG (39.3%)  F & LAY (27.6%) | i 40 AL Y
(26.2%) My RALES (R, hylaeum) (16.6%) | 5% Ft
% (13.5%) , T W0 8 T 5 2 1 AL 4% = m AL S (R,

yunnanense) (42.7%) K EF:15 (37.7%) B/ F1HY
(R. augustinii) (33.3%) ., 1Ll &5 (R. oreodoxa)
(18. 5%) . Wk WH 5 M A B (R
subsp. omeiense) (16.6% ) FIFEHaRE B ALRS (14.1%)

AT L, 388 S5t T SR SR B2 S b2
BRI TERESR, B, RS T H S =
FERE SV 2H 52 I 1 A i 7K Y A v AR ARBL, 3X 2 R
T E 2 LU A2 AR L0y 3 A 7E TR H ~ PEHR LA
AP R R RAE A3 A L~ W57 1L X 3R 254 T ( Fang et al,
2005) s AHEz, AN 2D H 52 Sk v AR AR 1Y il 2 Qi g A
AY A A B AL RS T2 B A O R Ll TR HE A A
BT (DGR, 2008) I SEHARS BURLAYG LB ALY
SETARAL Y 32 B0 A 7 P AR RO mOC IR RS
Y [X 32k ( Fang et al, 2005) .
2.3 FEFEH (Ge)

G T AR ONT B0 TE AT O S v S AR Ak
B FAS HE R B R TH AR (B 3) o SR R
T 0.8 1Y 16 P2 &AL RS W& 9 A ( i A&
9 69.2%) , ARSI J& 7 Ff (5 A& 1966.7% ) , 4R
R RS ZH | = AR A RS 20 B 2 5 A B 41 34 A 5K
e IRV R T E SCaR T R AU H AR A W
TRERI RS LR B R A NHE T BT, AR
FLEAEAG (0.842) B HG (0.612) | H A LAY
(0.451) FEHAB LIRS (0.337) KR ALAS (0.324)
FIBRRALRS (0.167) 55 6 B, HrP AU RAL RS )1 7Y
A RTANNBE i i T I €/ TR T SANEAN 2oy A= R D & a3 )
REGEB| T 1, i T H AR BRBE (0.655) ,(H%
JEENZANZEASZARA R 1 Bk, Ha il R AU = 1R
FTREAAR: T N 43280 1 0 5 80 (X 58 9 4%
2010) , ASRE R Al L A 22 RE T

PLES5RFRD], TE A 221 5T A R A9 28 HE sl
KGR RBAEAE W] 0 2200 5 1 54 A SRR TN 4%
BR—AE RIS R 28 8 9R 70A1 DXl S P 855 1Y
—E R B T B SRR R AR RN B SS iR
REAIR T —SE PS5 AR AR By A 1 77 5 BRI s B 2 )
AT RESEA YR B0 Hh ) — L6 m S R BRI 2 i
SR
2.4 BAIATEFFE (Sf)

TEH GO, 228000 26 1 557 A 15505 A7
AIEFFECE AR OUA W R T, BRALE]
BFFEGE T 200 HLAKCSE B CA UHER AL RS IS

argyrophyllum
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Fig. 3 Green seedling coefficient of Rhododendron under self-fertilization

F 20 KRR EALFE T MR AL BY ER 0 AL BY R T AL
Y KB ALRYG IR VLAY RS V45 AL RS | 55 HORE 1AL RS |
RS AAEA RS M & ARG | LB A RS AL R
FERSSE 12 F, 7 22 A2 i) F RN 54.5% , HiAth
9 okt BS A8 () A 1T B b5 W AE R T 20 R/
T 200 Rz [E] (Bl 4)

LR 22 A EME T A 15 PPy o
AT E R T A ARBRIE O, JLRE IR E44.2% ~
98.9% I}, #ie S 15 B Wi K/ IMIK U A St B I
J& BRI S (98.9% ) AL B LAY (98.8%) MR AR AE
A%(98.3%) My FALAY (94.9%) 1LYEHEES (90%) |
EHOAE H LAY (85.4% ) MRTTALAS (65.5%) 4 AL
H5(63.4%) FKAFAY (61.5%) KA HLAS (49.0%)

FIFEBY W& i EH A AEF RS (97.1%)  FE B ALY
(90.8%) [0 % HLHY (88.9%) . £kl BY (49.4% ) Fil
WRAEAE RS (44.2%) %5, XRP, AL S FHZ AW
EZ o ENORIN= RS st N NI Y 13
W B LT S AN X R S (1 25 45
FERBER T 52, Hoflh 7 ARG B ] B
FRHET AREREN, Hrb ET LR A
AERCONPE) P =7 1 L e ( Fang et al, 2005; HE~FF1
I BEE, 2002) 1Y 7 AR B R S R AR O
LS (89.8% ) IKWHER I A1 FY (76.8% ) . K T ALY
(62.8%) EALFEEY (55.1%) LTREHFEES (42.9%) =
FAFLAS (36.0%) A 24 HEES (3.7%) o T L1 A7 KL AS
H A ST H R AR A 0.7 hr, AR T A



8 1 JEF-: 32 Bt S AL R AR AT M DR 7 25 PRI A SIS 965
3 300 -
a 254.4
> 250 -
*z
ﬁ-} 200 -
o
%"‘150-
o
& 5 100 ~
*g
£ 50
2 .
5 0-
5 2 ¢ X% = 2 6 2 Z @ o« % = — 3 £ w 5§ & g o
e o o > ~ oo < ~ ~ Y= o o < — o ] ] ~ [+ [ £ i
FhZ Species
4 FLESAEJEARY) A S HAL AT T R TR Y AR
Fig. 4 Number of fertility seed of Rhododendron under self-fertilization
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Fig. 5 Fertility assessment of Rhododendron under self-fertilization
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