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Abstract: Wild Rhododendron species are mostly distributed in high mountains, they favor cold environmental condi-
tions, and high temperature has been the primary obstacle to cultivate them in most cities of China. In this study, R. sim-
sii and R. ovatum with higher tolerance to heat stress were used as female parents, and crossed with sixteen wild Rhodo-
dendron species from subgen. Tsutsusi, subgen. Pentanthera, subgen. Rhododendron, subgen. Hymenanthes and
subgen. Azaleastrum in order to breed new varieties with stronger heat resistance and higher ornamental value. The ovary-
swelling rate, fruit-bearing rate and germination rate of hybrid seeds were investigated, the cross-compatibility among
wild Rhododendron species and the effective evaluation indicators of cross-compatibility were discussed according to ova-

ry-swelling rate, fruit-bearing rate and germination rate of hybrid seeds. The results showed that R. simsii as female par-
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ent had higher cross-compatibility than R. ovatum. When R. simsii was crossed with other species from the same subge-

nus, the cross-compatibility was higher. However, when R. simsii was crossed with the male parents from different subge-

nus, the cross-compatibility of these different cross combinations was obviously different. On the other hand, when

R. ovatum was used as female parent, the hybridization affinity was not affected heavily by phylogenetic

relationship. R. ovatum was crossed with R. ellipticum from the same subgenus, ovary-swelling rate was 43.4% , but fruit-

bearing was not found, but when it was crossed with other species from different subgenra, some cross combinations had

better cross-compatibility. Further data analysis indicated that there were positive correlations between ovary-swelling rate

and fruit-bearing rate, between fruit-bearing rate and the number of seeds per capsule, but there was not significant cor-

relation between ovary-swelling rate and the number of seeds per capsule. No direct connections were found between pol-

len viability (above 15%), SLR (male/female style length ratio) (0.50-2.12) and cross affinity.
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Table 1 Male experimental materials, classification and pollen vitality of Rhododendron
Sy 4 RYEH5/T] fEiE IS e s
Classification Speci Collectin m‘it JTim Pistil length Pollen vitality
assificatio pecies ecting site e (em) (%)
WLl £L Ja PR FLi/2012 48 5 A 4.67 65.0
subgen. Tsutsusi R. schlippenbachi Lu Moutain/May 2012
Wiz F5M/2015 4 5 A 3.28 61.1
R. mariesii Suzhou/May 2015
2 BRI 7 S Bt EWH/201244 H 5.47 19.5
subgen. Pentanthera R. molle Kunming/April 2012
RS J ik Tunit] EW/2012 44 A 4.57 16.7
subgen. Rhododendron R. pachypodum Kunming/April 2012
[ANLEuR;E /2012 455 1 5.59 54.0
R. ciliatum Lu Moutain/May 2012
FLTALHS ELHI/2012 4F- 4 H 3.85 51.8
R. rigidum Kunming/April 2012
BEEAL Y F#1/2012 4F 4 A 4.94 15.6
R. ciliatum Kunming/ April 2012
TSk At B J1i/2012 4 5 A 3.82 46.7
R. simiarum Lu Moutain/May 2012
kLAY W) AR ZuRiL] JiLl/2012 4F 5 A 4.63 61.6
subgen. Hymenanthes R. chihsinianum Lu Moutain/May 2012
WEAEH Y EW/201244 H 1.78 26.3
R. aberconwayi Kunming/ April 2012
PN EW/201244 A 3.54 233
R. decorum Kunming/April 2012
37 RuniL] JeBH/2013 4F 3 H — 78.2
R. irroratum Guiyang/March 2013
THALRS 1 R#1/2012 4F 4 A 3.19 23.4
R. delavayi 1 Kunming/ April 2012
HZRALHS 2 FPH/2013 4 3 J 3.19 75.2
R. delavayi 2 Guiyang/March 2013
A FBH/2013 4 3 — 82.7
R. calophytum Guiyang/March 2013
ALY 1 /20124 4 A — 2.7
R . fortune 1 Kunming/April 2012
ikt AS 2 J11/2012 48 5 A — 65.7
R . fortune 2 Lu Moutain/May 2012
AL ) PUjitifE PPH/2013 4 3 J — 90.8

subgen. Azaleastrum

R. ellipticum

Guiyang/March 2013

T — RN AR, TR,

Note: — means data was not obtained. The same below.
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Table 2  Cross-compatibility of Rhododendron simsii crossed with other Rhododendron species

ASEHEA Cross parents R} N AR LR RS % GURR Y &S

AEHE Ovary-swelling  Fruit-bearing ﬁﬂ%k/ﬂ iR S?Ed .
e Fruit length/ germination
LA AR K rate rate Width No. of seeds/ rate
Mother parent Father parent SLR (%) (%) Capsule 9
(%)
Weli4r 1 KFHEES R. schlippenbachi 1.22 95.5 77.3 1.88 202 36
Rhododendron
simsii 1 LT R, mariesii 0.85 100 50 1.93 142 37.6
LY R. molle 1.42 100 55.6 2.07 74 0
HMIWEES R. pachypodum 1.19 81.8 0 — — —
TLVEFERS R. ciliatum 1.46 90.9 4.5 2.32 64 4.7
FEHEES R, rigidum 1.00 47.4 10.5 2.00 94 1.1
BB HEY R, ciliatum 1.29 9.5 0 — — —
ek FHBY R, simiarum 0.99 19.7 0 — — —
LIMEREBS R, simiarum 1.21 65 25 2.20 33 0
FEIRALES R, irroratum — 36.4 0 — — —
TKERS1 R, delavayi 1 0.83 35.3 17.6 2.20 41 21.1
IHORFLAS2 R. delavayi 2 — 34 24 2.17 78 31.4
E AR R. calophytum — 48.5 0 — — —
ZHR S R . fortunei 1 1.37 66.7 6.7 2.22 20 5
ZHERFLES2 R . fortunei 2 1.07 76.2 14.3 2.05 84 0
VERESE R. ellipticum — 0 0 — — —
Weili2r 2 KFHEES R. schlippenbachi 1.32 100 63.6 1.88 296 20.6
R. simsii 2
WiILZL R. mariesii 0.93 100 86.7 1.89 181 2.6
EURER R. molle 1.55 100 84.6 2.14 91 0.4
TLPGFERY R. ciliatum 1.58 100 25 2.16 26 0
FLEFES R. rigidum 1.09 81.8 45.5 2.17 43 0
TEEAEES R. ciliatum 1.40 81.8 0 — — —
ek kHBY R, simiarum 1.08 100 0 — — —
ZILMERLRS R, simiarum 1.31 94.1 0 — — —
WEAEALES R. aberconwayi 0.50 100 50 2.29 31 0
TEKERS1 R, delavayi 1 0.90 78.6 0 — — —
ZHAFERSL R . fortunei 1 1.17 85.7 28.6 2.13 75 0
ZERFEES2 R . fortunei 2 1.49 75 0 — — —

F I RR G W IRA 58 Lo 5 R A SRl 0.768, RIS F K T L 25 A SR S5 A 8 i ek /) , 5
THIRR TR F ARG A R R G HRK T R P 7 b AL R A AR i g i, [R5k
IR TSR, S HER- PR TR B B TR U L 9 R B Al R BT O R
W BFE R IEA A, R R B B -0.720 R & BARFIR0 7405 Bl 70 R Z AR 35 10
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Table 3 Cross-compatibility of Rhododendron ovaium crossed with other Rhododendron species
FUZR S SN e e 527 Ak L322 . ﬁ?ﬁﬁ&%ﬁ
ZZEFHAR Cross parents )QZ!S/E?:Z’K ?E‘%Hg,j(ﬁ LE}: SRS TR Seed
piss Ovary-swelling ~ Fruit-bearing . R
K, rate rate Fruit length/  No. of seeds/  germination
B LA SIR (%) (%) Width Capsule rate
Mother parent Father parent : (%)
LhERAE WHILIZL R. mariesii 1.24 81.5 59.3 1.17 601 0
Rhododendron
ovatum FHARALHS R pachypodum 1.73 61.8 23.5 1.19 446 0
TLVEFERS R. ciliatum 2.12 76.0 16 1.19 289 4.1
FLBAES R. rigidum 1.46 17.2 0 — — —
EEFRS R. ciliatum 1.87 52.9 52.9 1.15 1181 0
WSk KBS R. simiarum 1.44 30.4 0 — — —
ZIMEFLRS R, simiarum 1.75 29 6.5 1.23 149 0
KEAFHES R. decorum 1.34 54.8 41.9 1.15 665 0
FETRALRY R. irroratum — 86.7 46.7 1.17 868 0
DRERY 2 R. delavayi 2 — 53.1 26.5 1.15 1079 0
# ALY R. calophytum — 86.0 52.7 1.15 1094 0
ZHRFLEY 2 R . fortunei 2 1.99 77.4 19.4 — 729 0
PEREAE R. ellipticum — 43.4 0 — _ _

TEAHDGICFR , RO & 28 A0 Bt o5 39 SR F- 3 7 4%
ARG, DABRILEL 2 SRy 24 3e BEAS A5 2] 19 25
WU 1 s BEA I REA — 3

2.3.2 VALARAE A 4 S HF AR BT A Ao IR 2R AR 18]
agAa R DLEYVARAE A AR S BEACET F B I KOR
P TP R S Y L oy S e T el ET UK S PS
PEMILE 5, £S5 EERER, FREIRERRE
R AFFE M 2 35 I IE A O SC &R, M O Ry
0.713, BV Ak SR AR Bt 25 1 B I8 R 33 104 4 i 35, 2L
TR R T L 3 T Rl B L B R
Tl KR )T 2 A DG 5 A B 5 R K T
IR E AR, 5 #1252 3
B35 TE A OC OC &, AH C R B o - 0.700 Al
0.652, BV 3 SR 5 LU e 5 A 23 14 388 I g s /) , 95
- BT~ H5 it Al R 2 g 398 Jin g 4 fn [ B s 5%
HI T 39 R 2 - 3 i 2 993 R 9 L 1 388 i s
AN, ZHE BRI R DL SR AR 22 38 BEAR AT,
WP RS R AR Z BT BB TG R

24 EMEBN K BAEERELERZTFMEZ
i8] ) 4 2K 1

K SPSS AN AEH3 6 T SCREAFERE R JE LE
TR R AR Bl A RS AT A OC
PEIT (R 6,8 7). & 6 FIR T 4R BI/R AEHTE )
(BDTE15% V) LIE) SR SBINZL SR AEAERE K
JE ST PR AR AR SR BB 1 RO 1
W AR Z A0 E MO R UL AR TG S AACREA
AERER L FEX 2SS B SRR I AN K

3 w5 E®

TEAWFFERC & B R B s 4l i O
BT B AR @F Bk, B4 77 1) 5
T ARG T ; B ARAG 5 Fh - ((H 2R A1 2 il
THRAFAE R 225 ) (AR TR DL % ;@ WL
TR A R T S A 22 S 3 X Ul D A S A
S Je o BT AN TR 4 2K AT L 2 A i R
S5 1 RO A5 T AR MR, LR X 2L 2 52 4
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Table 4  Correlation of evaluation index when Rhododendron simsii was used as the female parent

b e s LR PR/ 5 o550/ 35 R LR Y &S
T RE . : ; gt . o
. Fruit-bearing Fruit length/ No. of seeds/ Seed germination
Ovary-swelling rate .
’ rate Width Capsule rate
F K% Ovary-swelling rate 1 0.009 0.3 0.164 0.947
A Fruit-bearing rate 0.629 * = 1 0.019 0.009 0.096
¥ 4/ %8 Fruit length/ Width -0.364 -0.720 * 1 0.002 0.206
T 5/ 35 No. of seeds/Capsule 0.477 0.768 * * —-0.843 % x* 1 0.045
P & Seed germination rate 0.024 0.555 -0.438 0.644 * 1

T MALCT T SPE R, XML BT PR+ 7 3RURAE 0.05 KF B EASE, © « 7 RNAE 0.01 KF B EMR,
T,

Note: The data below the diagonal was the correlation coefficient, and that above the diagonal was the value of P; “ * ” indicate significant
differences (P<0.05); “ * *” indicate significant differences ( P<0.01). The same below.

£S5 UDREARZFARRFEMEITNIERZ B HHE X

Table 5  Correlation of evaluation index when Rhododendron ovatum was used as the female parent

TR AR PR/ 58 Fift -4/ 35 24 il 517 ¢
Ovary-swelling Fruit-bearing Fruit length/ No. of seeds/ Seed germination
rate rate Width Capsule rate
F R # Ovary-swelling rate 1 0.006 0.314 0.428 0.6
Ap LR Fruit-bearing rate 0.713 * = 1 0.036 0.041 0.314
FiIFA/ Ve Fruit length/ Width -0.379 -0.700 * 1 0.004 0.597
P50 5 5 No. of seeds/Capsule 0.283 0.652 * —0.850 #* = 1 0.224
FFHi & % Seed germination rate 0.189 -0.355 0.205 -0.422 1

F6 KRIUAARZIHBANENEN KSARERELSRZFMEZ BRHEXE
Table 6 Correlation between pollen vitality, SLR and cross-compatibility when

Rhododendron simsii was used as the female parent

TR AR BIR/5E b % 355 2R FhF gk
Ovary-swelling Fruit-bearing Fruit length/ No. of seeds/ Seed germination
rate rate Width Capsule rate
FERE ST ARCHE Correlation -0.183 -0.003 -0.275 0.481 0.363
Pollen vitality
{23 E Significance 0.498 0.992 0.442 0.159 0.303
N 16 16 10 10 10
SCEIAAERE ARk Correlation 0.286 -0.012 0.422 -0.211 -0.474
Kt
SLR 2 E% Significance 0.368 0.969 0.258 0.586 0.197

N 12 12 9 9 9
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Table 7 Correlation between pollen vitality, SLR and cross-compatibility when
Rhododendron ovatum was used as the female parent
TR A LA PR/ 58 Tl 850/ 99 2 Ty & %
Ovary-swelling Fruit-bearing Fruit length/ No. of seeds/ Seed germination
rate rate Width Capsule rate
AERIE 1 HAHE Correlation 0.216 -0.133 0.100 0.136 0.008
Pollen vitality
.3 Significance 0.477 0.666 0.798 0.708 0.982
N 13 13 9 10 10
SCEEAAERE HHICHE Correlation 0.291 -0.207 0.280 -0.065 0.544
KE .
SLR I EHME Significance 0.447 0.593 0.591 0.890 0.207
N 9 9 6 7 7

BATTESRTHTREAG , SCA LY TEAEAE 9 K 52
B, SRR HEA T b7, Sl AT B3, i G35 58 L2
%5 (Williams et al, 1982; BK24H0% 2014b) . 45 2 Fb
ORI T PR IE W K H , RREIRAG 2T,
JB TSGR R RERS . AR D R RNEEAT IR, B

PR AR AT 2% 52 4 v 1) AT 80 A, ELAY B J 4 2%

2 ANF A G T 5 WCE WA TR W3 25 %
REZZABHEN 5 D H UG RAME EAT L4
A7 2 8¢ 3 4~ H BT 2% E ( Eeckhaut et al, 2007)
55 3 PO AT T 2258 P T (R R 2238 4 A 1 3
R TR ZER S Z R EYIM K, Ureshino et
al(2000) B, B2 83 96 h Ji , £ M 45 ) ik 46 AT 35
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A 3 5 A IR A DA A AR BIF 9 465 SR A [R) ( Bk %
B 2013) , SR K (1998) 1 i % A BY AL 8 + 4y
AR TR 59 R ZAC 24 A A SE St & TR TR0 A
[ 245 e 1 I N P LY 2 e B R
A JE A B 24 58 SR R 5 258 RAR B RS B R )
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