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of 10 Rhododendron species
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Abstract: In order to study the fertile law of the specific cross of intra-subgen Rhododendron, cross of intra-
subgen. Rhododendron was studied, including four subsections of ten species in twenty-two hybridized combinations
(eighteen combinations for integrated data) to relate subsect. Maddenia , subsect. Triflora, subsect. Heliolepida and sub-
sect. Scabrifolia in the subgenus. The results were as follows: (1) In both of the related different subsections and within

subsect. Triflora , inter-specific hybridization was rather difficulty, and high fertility and fertile combined ratio was low,
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on the other hand, non fertile ratio was high (55.6%) in the eighteen combinations for integrated data. (2) The rates of
capsul aborted (Cab) , seed aborted (Sab) and seed not germinated (Sng) were 6 : 1 : 3 in ten non fertile or abortion
combinations which might cover all of the pre-zygotic and post-zygotic incompatibility at the same time. (3) The fertile
combination rate of any polyploid part of parents (41.6% ) was lower than one of diploid parents (50.0% ) and non high
fertile types, that verified partly any polyploid part of parents, especially polyploid female, was the result of different
kinds of incompatibility, sterility and decline in the cross of intra-subgenus, however that was an important reason but
not the only reason, the hybrid fertile rates between the subsections (16.7% ) were significantly lower than in intra-sub-
section (subsect. Triflora, 58.3%). (4) The cross of intra-subgen. Rhododendron, compared with the natural pollination
as female, led to Rgs and Rsc values in most fertile hybrid combination decreased greatly, that should also belong to hy-
brid weakness due to the genetic differences and polyploid intervention from parents. (5) The phenomenon of hybrid uni-

lateral incompatibility and sterility or asymmetric genetic introgression was obvious under polyploid intervention used as

JEF- ;10 Mokt 55 S0 Js AP A ) % SS H R] B RS 1559

the female parent.

Key words: subgen. Rhododendron, intra-subgenus cross, polyploidy, incompatibility, sterility, Rhododendron
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Specific cross combination of intra-subgen. Rhododendron of 10 Rhododendron species

Table 1

P
(=)

WAHHE

Subsection combination

HEHT
Abbeviation of combination

#{4 Combination

SAEWHN IR

Intra-subsect. Triflora

Ram. x Rpl.
Rpl. x Ram.
Rlu. x Rpl.
Rpl. X Rlu.
Ram. x Rau.
Rau. X Ram.
Rrg. X Ram.
Ram. X Rrg.
Rrg. x Rpl.
Rpl. x Ryn.
Rrg. X Rau.
Rot. X Ram.

A BRI 20 5 = AL AL RS W41

Subsect. Maddenia and subsect. Triflora

Rli. x Rpl.
* Rpl. xRIi.
Rau. x RIi.
Yun. x Rli.

SEEEAL RS2 5 = AEAL RS I 41

Subsect. Heliolepida and subsect. Triflora

Rrb. x Rpl.
* Rpl. X Rrb.
Rrb. X Rlu.
Rlu. x Rrb.

R AE AL B S 2 55 85 AR WP 41

Subsect. Scabrifolia and subsect. Maddenia

FRAEAL B .20 5 = AE AL BS .41

Subsect. Scabrifolia and subsect. Triflora

# Rra. x RIi.

# Rra. XRam.

AR x Z28ErEES R,
ZWEFEHG x [RIZALHES R.
BAEREHS x ZBEFHEY R.
ZWEALRG < BAEALAS R
AR x BAALES R
TIFEES x B ALY R.
FBALHG x MIEAES R
[FZALAY x ZEBALES R
HBHHG x ZEEFHEY R.
Z LS x ZRIFLEY R
FEBALAS x BALELHS R.
INFHFLRS x A& ALY R.

ambiguum X R. polylepis
polylepis X R. ambiguum
lutescens X R. polylepis
polylepis X R. lutescens
ambiguum X R. augustinii
augustinii X R. ambiguum
rigidum X R. ambiguum
ambiguum X R. rigidum
rigidum X R. polylepis
polylepis X R. yunnanense
rigidum X R. augustinii

oreotrephes X R. ambiguum

BHAMEY x Z85FES R, Lliflorum x R. polylepis

ZFLEY x T A AEALRY R. polylepis X R. liliiflorum

EAFES x BA KBS R, augustinii X R. liliiflorum

ZHFLES x H A AEFLEY R. yunnanense x R. liliiflorum

LLERALRS x ZBEFERS R,
LAY x ZLARALRS R
LLARFERS x BAEALHY R,
EALFLHS x ZURRALES R.

rubiginosum X R. polylepis
polylepis X R. rubiginosum
rubiginosum X R. lutescens

lutescens X R. rubiginosum

WMAEFLES x TS AEFEEY R. racemosum x R. liliiflorum

WRAEREHS x ALY R.

racemosum X R. ambiguum

T = o HA A SR

Note: * means the only data of capsul setting rate.

NG, AR x Z85FEES (R, polylepis) LA
ANBESE S, M HE B ALY (R. rigidum) x 25+ AY
CLRRALRG x ZEEALRY ALY x B A AR FLAS S
3NHGRED RS HM FARE L, 1041
N R A Ok o - N R A E  EAR Y
85 3 A ZAEEREYINE R EA T G b 5 A
HENZRERNEREA . BEBALRG x 22 65 FE Y Ak
EAEEY x BAAEY (R, augustinii) %5 2 NMABHE
Bk ARG

WS NA T, WA A F LA
HAACKRY x ZEEFERS, Lkl R S R E R
MR B R AR bR 1R T SR ARK - X 36 B] 4
252 IR AT R KR 7 AN HE6 ¥ 8 =
AL RS WA N A, N & DL 2Bk RS x
T ALFERS (R. lutescens) W) A5 IKH & B 1IE LA
B IR EAKCE T DL 2 A5 R 0 [n) &R S T = B
FERSVE R RA AL G, AT B MR bl 5 5k, (HAE
RERER RN B RS x BFE RS 2455 5 A A]
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Table 2 Fertile index grade and weight allocation of Rhododendron
I Low i Middle 1= High
547 Index — : — : — :
15 & SHE 1o {EL IHHE e IHHE

Threshold Score Threshold Score Threshold Score
ZE1H 3R Green seedling rate (Gs) (%) 0<Gs<10 1.0 10<Gs<50 3.0 Gs=50 5.0
LT ZHU Green seedling coefficient (Ge) 0<Ge<0.6 0.5 0.6<Gc<0.9 1.5 Gc=0.9 2.0
AE SRR Capsul setting rate (St) (%) 0<St<20 0.5 20<St<40 1.0 St=40 1.5
BT A TAL Unit number of fertility seed (Sf) 0<Sf<20 0.5 20<Sf<200 1.0 Sr=200 1.5

x3 MBIBEAREXZHER
Table 3 Cross result of intra-subgen. Rhododendron

st R AR BERE AT T
Cross combination (%) (%) Ge sf
W) 2 kLAY x Z8EAEES R, ambiguum X R. polylepis 32.1 — — —
Z RS x MIBALES R. polylepis X R. ambiguum 81.3 1.7 1.000 0.8
HEAEF RS x ZEEMBY R. lutescens X R. polylepis 40.0 70.7 0.789 150.1
ZFERG x FEAERLES R. polylepis X R. lutescens 44.4 58.0 1.000 163.4
[a) Z AL BS x BAFAS R. ambiguum X R. augustinii 80.0 2.0 0.800 4.6
BIIFLES x W ZFEES R, augustinii X R. ambiguum 88.4 11.0 0.973 23.5
FEEAHEY x A ZAEY R. rigidum X R. ambiguum 87.0 37.0 1.000 2.8
[a] RS x FEFALRG R. ambiguum X R. rigidum 0 _ _
FEAAY x ZEEFES R, rigidum X R. polylepis 7.1 — — —
ZEFERG x ZFALES R. polylepis X R. yunnanense 53.1 2.3 1.000 1.5
FEFEABS x BIHEY R. rigidum X R. augustinii 0 — —
INEHLAY x A% FLES R. oreotrephes X R. ambiguum 0 — -
HAAMRS x Z85FLRY R, liliiflorum x R. polylepis 27.6 8.0 0.510 12.1
BIFEY x TAIMFAY R, augustinii x R. Lilifflorum 0 — —
LAY x A AEABY R, yunnanense x R. liliiflorum 46.7 — —
LIREHFERY x ZEEFLEY R. polylepis x R. rubiginosum 16.7 — —
LIRERERY x EAEFEAY R. rubiginosum X R. lutescens 0 — —
HAEFLAY x ZIARHERY R, lutescens X R. rubiginosum 0 — —
T St ABHE, Gs. LA Ge. SR REG St BT FRTHL, “—" SRR EAEUE.
Note :St. Capsul setting rate; Gs. Green seedling rate; Ge. Green seedling coefficient; Sf. Unit number of fertility seed. “—" means no data.

TR R B R DL A R A S A D B R
1P S R NP | ST N A =

Z ARG x SAEAEAS IR AALAS x [R5 ALY
T 2 XIE R Al B A, F—HaA
W AR FR AL B B R, R S H MK

T Z AL RS > [ AL RS S BB ALAY x 7] % AL S Y
RAEARERM (AT ), UL LG 50 % kLR R 2 4%
PR EA WL OCHEK

HILE AT UL, 75 AR BIF 52 HP 2% S8 AN 25 F sl e & 3
RN AT SE U BEAR SR O T, I HE 22 3] Fp
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TANRE AR ZFE R AT & PESE A5 W1 0 B S 2 ) 2% 58
Lb 720 P9 B RME |, (H A AT — 2 B Y 7T B 5 38 i UL
W 22 A5 AP 25 5 A% R Fh 25 8] 2% 28 FNRL ) 42 38 Th
() 5 ) N B RN R R G E 52, 2 A5 AR R B AR
(A58 W W AFAE AR T i (B IR e 2 A 5 7E
TA PR G o A% 1 VR 220 Hl i) 24 7 32 0. AT ) 24 A8
ATE MR R Bt n] DL #) — 28 W] 41 0 A% A
AR A S WMAFAE — SE g, DX, AL B 8
ZeAC AT B PEAIL I i 7 4 T AR AR
TIA AR E R , 2R RS x B A AR
B (A2 R 100.0%) 5 2 8 1 BS x 20 £ fk Y

(30.0% ) BIML SRR L8 T3 1 TS89 2 S HI

1.4 r

() S AC LA, AHL I AN BE BT 7 1T & MR O 5 B A6 At
RS 74 09 BAE AL RS 4 3 5 H A AR AL RS (46.1% ) Fil
7] % FE B (30.6% ) 14 2% 58 41 A #B g Ak S, {HL [A] ¢
BRI E HEER AT E .
2.2 AT B HEEIRLL B ST

FE R 8 ANFTE AL A b BRI AL FL RS A AR B2 A
B B 1 T AR Rk A FR A7 B8 AN, 1 2R
FHA 7 40T B ULA SRR ST R AR A
A H R FECS A A R MR Y A SR K T
Fr AR G AR BP . 2% 0 3 LU AE (Res) (2% 1 R AL
{H ( Rge) FIAAL ] F A FECHE (Rsf) X 0] & 4238
R T B (K1)

1.257 I Res
1.2 F (]
o 1 1 0.981 0.973 1 1 0 ree
o v ] ] O ref
® o8 0.8
s o 0.611
po] 0.516
;\_\j 0.6 0. 475
04 0.317 0. 351
0.227
.2 F 0.024 0.035
0.2 0.018 0. 005 0.028 0. 072 I 0. 009 I
0 ] ] | I ] ] 1 —
Rpl. XRam. Rpl. XRlu. Ram. XRau. Rau. X Ram. Rrg. XRam. Rpl. XRyn. Rli. XRpl.

404 Combination

T: Rgs. SRR ME; Ree. S8H REUL(E; Rsf. LA FHF 7M.

Note: Rgs. Green seedling rate ratio; Rge. Green seedling coefficient ratio; Rsf. Unit number of fertile seed ratio.

K 1

BV S 4 2 S A R v R Bk R RS R A TR (E

Fig. 1 Ratio of green seedling rate, green seedling coefficient and unit number of feilility seed

under intra-subgen. Rhododendron with the natural pollination

KL RSEa R R 7 Al § A ik
AREET A AREOBIA DL, Fe P UK DL 2 A S x
& ALRS 28RS x ZRALAS IR ALAS x B
A B B9 O fEL R ARG, e 2 AR PR SR AS O P WA 2 i
PU AR r o B SRAS O AR I 22 B AT S > S AE ALY
M E, AA B RS x 22 B4k BY 1 0 20 W] 2% 52 41
BN T 3 NG, H R 2 AR R F kL Y
ARGy ) 5 T Wl A B R R B kS O BEAS 4 Y
FOE RN ™, g 2k i R B (E T B
FEE R G R AT A ALY x 2 B A EY A 41
)25, X 00 20 Ul B I 4 1) 2% 52 vl fiE S SO
O 30 T = AR A RS 2 PR A [ 2 A A2 Y
R v He BRI AS 3 WA

PREBMFEES x ) &AL A5 0 2 BEALRY x g A4
AS SsSB40, Hoft 5 A4 -G i ALl B 1
R U ZEAES x A AL S
ZWEREES x =R AL RS Y AL I AL R AT RO
FEARTRER] T AR 19% 19K, X 5 HGEAR Ny 2%
PRA 5 A AEREES x Z2BAT BY B WAL A 2SS 4
FA 2R LA T et Al 3 5 4 3 1 D AL S I ) I
4 ) AT 2R ] B AR R R R

PP DL, ek 55 I g A [ I 2 0 AN () I 2 1] )
258, AT LURI 2R S8 4145 S BEAS BB F AR B3 1Y
PSRRI A LB T, JE R o 4 1 3R LE (A
B ] AT FAE R 0 B, RE LB A RN
ek CIRRAiRE g DESSYIE L AR =R SESE (295 N N U
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Fig. 2 Cross feitility assessment of intra-subgen. Rhododendron

FEHE— AR A I 2R 4500 FR I 0 A G Bk
FEAE AL ] 7 o e FE (B A P A S K

3 G AN

WA A B 98 B W 256 PR 5 28, AL ik
AR SRR GRS RS REE R AR bR SO
S BEMAEPRE, IR AWM SR E. AE
HE(LHEAMMEO0<~<2.5)10 1, & x £
ARG ARG x FEBFEAG FEBAAS x ZHkt
Y JEEFRY x BIALAS  LEALRS x A% ALY
EMALAY x A GRS = ALRS x B A IEFLES
CIRAFEES x ZEEF RS LOAR AT RS x TR AT A R
AEAES x LA MRS 39T B4 A (2.5<~<5)2
A B ARG x B AL AT G AL RS x 2
A AT EAG (5<~<8)4 1, ZEEFHY x A % A
A EANALRS x Al & ARG JEB ALY x R %A Y A
2R x ZR AR AT FE A A (=8)IL 2 1,
BAEFLES x ZEEFERS P IE R A A (E 2)
4 ik &®
4.1 BXMBTEIANTHEBR =BT ARN
HRZRE, #F—FNIETZTERARZERE
MEH9 IS B

ATIFE PP ISR 5 2 ) AR 5 B 2 B I v ]

FHEHG RV BRI, AT LRSI 55.6%,
HEERE— 2L EIUE T LLAE (B 52 4538 ( Williams et
al, 1990; Rouse et al, 1993) . ZE& T ISR, 7
B AN R ZERE 5 Fh 2 il 18 /> 58 B 4 di 21
G, KT E R b ARFITE R 4 A B R
2042 10; MDA M AL AT FHE E R
16.7% , X W] WAR T =FE AL HE W20 N 58.3% 1 7] &
F WAL AL, o F G [ R
HTRET 40% . {H i ASBERA E FoAh 4 AU A SR
B B,
42 AESMEETEL A TELRE, HEMEIFEL
MAREZFHE

AREAL R AT BILE (1 60% , 7] I L 77 7 e
A BN BE 7 AR Fl 1, BORE 7 A D AP E AP R
REAZFRIELAR M I AT 5 HE TR S &
T 3 )5 & T WA & (Williams et al, 1990;
Rouse et al, 1993), 7£ 10 "ABFH G, NFEAR
R ANBELS SN AT 45 ST R A B8 K 2 I B0 3 A
61 3, HORSER BN E & A 1 B BT BE T T
T HTEFIRE G T B
4.3 ATEMES A SEEMEBENFELEXRBEX

HAZFHEA—T7 R AR JEH R B g Z A5 ik
I, TCEE T BUZ & A W) AN R b AN 6 R0 (R
AR, 1998) AE S E M TR EZER, HIFA
EME—JR N WA ERE LR FEATRINE; I
A ] 24 AR FE A W 0 K T4l N, IRl RE 5 R AR



12 1

JEF- ;10 Mokt 55 S0 Js AP A ) % SS H R] B RS 1565

— Iy WA PE R A RO (2R 22 5 A G . TE 6
ARG T E A A 50% , HAFE 43 2 4~
WEHA M 12 D RA T 2R NEE, TTE
AN 41.6% , LLHTH K 8.4% HLICw W & 44 15
10 MAFHE ™, T M ZEEEARN A H 54
BAH ZAG I . TR AR G el F N 2/3 1Y
LT, 6 MEAHMALHE T, AFHEGH 41
(15 66.7%) , Jirb 3 MHAHIFA N ZAHR  =4EA:
SN 12 DS, AFTHG 5 (4 41.7%) ,
Horp 2 NG R REA ) A5 I e T & 1 S A5 1
GIESHAEINESS S OE S S VA% 5 =S L N S
2 5S-G WA 50% AR E , I G AR fE A
J& T BURE B MV Ja i 8] 4 52 7 PR AT A e — J5E A
44 SHHFAGHEEESBMNAEMTFHEL
RARIEE T

JIARFE Y 7 A0 B A A SR R R A R
Hop s GG BB a] B P T R ORI T R R
[ERERIA R LI 4 2 N L g e S B
W] TEFTIFIE R AL BY 0@ AE ) h 2 28 iR 1] 5
th 5 SR YR P 2 S I B R A L 0 2
SEARFAIGIE LT X F 3 0 & BUE 8] 1 353 4% 22 55
K AR NG P R 2258 iR 4 .
4.5 ERXEGMSRP, ESFEEEFEAFR
THEEEMABTHIENRBEESERR

H5#4 B (1997) Kron et al(1993) Fl Tagane et
al (2008 ) i3k FWL ¢ 3 1 1% BUAR{RL, 7] 25 AL Y x
ZEEAE RS S I ARG x JEB AR 2 HA R A
FEM(AE) VR EFAS x BIAERY A IE a2k
XEFRIG I UL | 22 A2 A ) 26 kL B AR P4 3 T
B, T TR o, Z RS x L08R
FERS (30.0% ) 1Y AR F 35 T HAOE AR & 1 [ A8
HA WREFENE T —240A Byl & 2k, 0wy DL — 25
R REAEIZ L & A [R) 2 52 O T VR AR £
Pt AY 2 T 2 T B 1) R IR X PR AR T A
[FIE 25 AT (Kaori et al, 2008; Milne et
al, 2003; Kenji et al, 2000) [ INA FRIESL,

Bt ARAWRASEARXBEFARERET
hERS FRE TR, EXHERI ST
B BT B4R A1 A B | A e — FF BT
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