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Trait Evaluation and Hybrid Compatibility of Seven Rhododendron Species

LI Jie' ZHANG Jingli' SUN Timei' BAITian' LU Yingmin® LI Fenyong’ WU Yawen'
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Abstract To establish a high quality variety screening system for Rhododendron, seven Rhododendron species
from the azalea germplasm bank of Yunnan Agricultural University were taken as materials, and their
ornamental values were evaluated by Analytic Hierarchy Process, and the drought resistance was evaluated
through the determination of physiological indexes under drought stress, and cross-compatibility of high-quality
species was evaluated by the cross-breeding and fertility tests. The results showed that R. X pulchrum ranked
first for its compact plant shape, high flower and leaf fullness, and garden application potential. R. simsii had
the highest ornamental score for its flowers, but a small number of flowers in each inflorescence, small leaves,
and defoliation in winter, ranking the second. R. delavayi had the highest overall ornamental score, but
relatively low potential for garden application, ranking the third. The drought resistance was ranked as R. X
pulchrum > R. simsit > R. dauricum > R. vialii > R. delavayi > R. molle > R. decorum. The optimal group among
seven hybrid groups was R. delavayi X R. simsii, because the fruit setting rate was 27.3%, and seed germination
rate was 100.0%. However, no hybrid offspring was obtained from the hybrid combination of R. X pulchrum
either as the male or female parent. In conclusion, the ornamental value and drought resistance of R. X pulchrum
was the best, and the ornamental value and drought resistance of R. simsit and R. delavayi were the second, and

the hybrids were compatible.
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Table 1 Basic information of seven Rhododendron species

ik )

Species

Subgenus

G AU

Introduction source

KEFEES R. decorum
KRS R. delavayi
2L LARAE R, vialii
WL 21 R, simsii
BGHLES R, * pulchrum
MLGKEES R, dauricum

LR R, molle

W ERFERS IR subg. Hymenanthes
WAL RSV R subg. Hymenanthes
LARIEWJE subg. Azaleastrum
W20V 8 subg. Tsutsusi
WLV 8 subg. Tsutsusi
KRSV J& subg. Rhododendron
FPRI IV JE subg. Pentanthera

Z % Pu’er, Yunnan
MK FE Dali, Yunnan
Z M Pu’er, Yunnan
Z M Pu’er, Yunnan
YLI31E1E Sugian, Jiangsu
1L 7 Xk Fengcheng, Liaoning

I EYH Pu’er, Yunnan

1.2 REHZE
1.2.1 EHRHF
PEEfE R A KOR I A — B0 7 Fh MBS AE 4%

ST VARA L) VUM 1) V(B ERE )=
2:2: 1, AR BRI E RN, 47— SR K IR B
AT R SR AL, 24 A 5 gEA T I F g .
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A. R. decorum;B. R. delavayi;C. R. vialii;D. R. simsii; E. R. X pulchrum;F. R. dauricum ;G. R. molle.
E1 7R
Fig.1 Morphology of seven Rhododendron species
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20.30.40.,50.60 d i i - 48 5% 7K 5, 43 51 R 25%
20% 17% 13% . 10% 7% 5% Bl AL B R AL
A R AR A BEE BRI, R 3K
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AR B Ll 22 R 1 0 o 79— (MDA) % &, R H
Z O UM (NBT) ¥ I 5 i 48 A B A6 i (SOD) i
£, K Excel 2010 F1SPSS 26.0 X 5 A0 7647
GEit RN 24538, >R H Origin 2021 2241,

1.2.3 EXFEREMEF X
2 W8 AE SCH 25T A8 T v BT BT PRI

BT FEPEAY , DN 7 Bk B8 46 v i 2 OB A 1
L= S e R Ry a N ST T A
B AE R ACAS , AR B 45 (LA 4 el 1) R F FE S L
ZRRL S ER S AL RS AR A BEA TR AR TR BEAS
e, RSk J 0B M AT RR R R B4
FE WIS B R AL 2= F B A8 4k, 34 A JE et Ak

Z IO AT B 25 O v, DA 24 2830 AR A5 1Y)
F1ARRRF B ACA BEARFF 44 4L, A 500 mg- L
GA;+200 mg- L' NAA #2194 24 h J5 , JH TS B /K wise
T4 15 L BE 5 A 1.5%NaCl0 ¥ 80 7 10 min, 7
FH75% £ BEZ M0 BE 1 30 s, JOHE K Mgk 59k, ¥4
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Table 2 Structural model of comprehensive evaluation index system

HAR)Z(A) ZRJZ(C)

Target layer Restraint layer

brifEJZ (P) RfKJ= (D)
Typical floor The lowest level

C1AEML
Floral ornamental value

7 RfkL §5 AL WL E O (EE A

PIALEEHAR
Corolla diameter

P2 {EETE IR

Corolla shape

P3{ETE

Flower shape

PAAEIT B
The number of inflorescences

PS AL F T

Flowers fullness

P6TEM
Flowering period

P7 FFAEHT ]

Fl1 i i : B
owering duration DI K kLS R. decorum

P8 ILFE D2 2 FEEY R. delavayi
Floral fragrance D3 ZL 4R 46 R. vialii

Evaluation of the ornamental value of
seven Rhododendron species

C2 AL 1
Overall plant aesthetic merit

D4 WLILLT R. simsii
P9 BRI D5 #45£LRS R. x pulchrum
Plant shape D6 X%+ 1Y R. dauricum
PIOBHE D7 5 R. molle

Leaf morphology
P11I-{3

Leaf coloration

P12 =i
Leaf fullness

P13 44

Foliage retention period

C3 el Az F P g

Landscape application potential

P14 BF R
Resource abundance

P15 )i FHEER

Current application status

P16 44 P>

Rarity of variety

T - * A B BOR R AR

Note: *. The reference data.
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HRAE R 4 W], 255 M (35 e A R R R 5 A
A WLl 20 B ARG SR A 1R R T 3.5, R
25 RS B el AN, FH T 03P o0 e, I TS L)
AR E ST Y I8 00 AL g S Sy

15350 F5c e 5 W LL RS M TP o0 S 5, A Ry B 66 1) IE
AN AL e S = S e A
25 SHERFE RS AL T AU e 2 AR BELT BRI B P
Wi GRA 1R HER 5 3.
2.2 FEMET 7 Mkt 887 B & 32 M 5z
2.2.1 *tA&#EZA4EER

Bl T 5 U R EE R, R AR RS 21 AR
AE N L1 2T i S 3R B i 2 SR 0 s v b B
Horpr, KA RS FESE 40 KA BN (H, 21 SR A6 A
W Ly 21 7 275 30 K3k B W {E, 43 51 b X BR 8
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Table 3 Scoring standards for specific evaluation indicators
FrifEJz (P) 153 24} 343 44y 543
Typical floor Score 1 Score 2 Score 3 Score 4 Score 5
P1 <l cm 1~3 cm 3~5cm 5~7 cm >7 cm
AN TE R L3 LT N SR Al JATAE , AR AR
AEh LA € BHIHE b TR EE by, Mk
P2 Small and unremarkable . Unique forms
Oblique funnel-shaped  Broad funnel-shaped Tubular and campanulate L
flowers (cylindrical)
WA SN AT fs My A - L A s My Ay s e S
. 5" y W , EANN SR X g SN DI
T R e L IRE Ty S R ) - ES ‘ %‘P&ﬁﬁ#ﬁ@ SN N )
P3 Dull or inconspicuous colors Common colors White Vivid colors Uncommon colors
P (pink, light pink) (red, purple-red) (green, yellow)
P4 1~2%¢ 2~5%¢ 6~102%< 1~152% 152:L k
1-2 flowers 2-5 flowers 6-10 flowers 11-15 flowers 15 flowers or more
P5 <30% 30%~40% 50%~60% 70%~80% >80%
—_— ‘E ~
%% 5% P
P6 . Multiple seasons per
Spring Summer
year or autumn
P7 10~20d 20~30d 30~40d 40~50d 60~70d
Pg LS Jok HE i WA
Unpleasant odor Odorless Light fragrance Fragrance Strong fragrance
b et B — Bk ik
Loose Moderately loose Average Moderately compact Compact
A R I A5 4E,
A B om B IR s em D2 et e
KB 6~10 cm KB 10 cm IFERRLIE A
P10 Small leaf shape, blade Oval, L. .
length <3 cm blade length 3-5 cm Lanceolate, Elliptical , Unique leaf shape
blade length 6-10 cm  blade length >10 cm (cordate base)
. . N €8 e AT
I B H A ZR g st .y N N s ’
6 S it 42 PR EAR R A P
P11 Deciduous with yellow . .
L Yellowish leaves Pale green but evergreen Dark green and glossy Dark green glossy with
leaves in winter Lo
color change in winter
P12 <40% 40%~50% 50%~60% 70%~80% >80%
- st ¥k
P13 . .
Deciduous Semi-evergreen Evergreen
P14 iy b b BE Fui
Rare Scarce Moderately abundant Abundant Very abundant
P15 J > B I ey
None Limited Moderate Wide Extensive
P16 JEREA T TR SRR

Non-endemic

Endemic to China Endemic to Yunnan

x4 THMHEBENESITNREF

Table 4 Comprehensive evaluation and ranking of seven Rhododendron species

A C1AEM B C2 BRI C3 FEl R FH s 7 LA 4
Snecies Flower ornamental Overall ornamental Landscape application Comprehensive Rankin
P value value potential score &

KEKES R. decorum 1.803 1 0.3279 1.003 6 3.134 6 5
TYERFLHES R. delavayi 2.303 4 0.3958 0.846 1 3.5452 3
21 TR AE R. vialii 1.775 8 0.3138 03176 2.4072 6
WL ZT R, simsii 2.5862 0.2523 0.991 1 3.8296 2
BRGEFEAS R, x pulchrum 23771 0.350 8 1.1747 3.902 7 1
DLz FLHY R, dauricum 1.5715 0.180 6 0.620 2 23723 7
LY R. molle 2.508 9 0.280 6 0.462 7 3.2522 4
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12.67% .12.65% .,20.43% . H: A% 4 Flokt 518 (1) i 2
R o R TR BRI &R R 28 25
N AR 25 5 W 2 o R IR AR AT = R %
TR B AN 2 FE R SRR AL R RS A
55 60 R[5 B A , 2R B 7E T8 55 50 KT
B FARAEL, 43901 FE X BRAEG 71.04% .52.33% .44.28% .

B 2R R HEAE T2 P30 45 30 R 255 B IR, He Xt
MR 15.69% (E 1A) .
- D -A-H —e—M
450 A

-2 28 I ik 43K
Chlorophyll mass fraction/(mg-g™)

50 120 | ay
*ﬂ',"‘:"i ‘

- b a b = oy
100 ,l%:?-.’ﬂ
801
60

40 e

CIRAZ e N wan 4
Soluble sugar mass fraction/(pg-g™")

201

1.6}
14}
12}
1o}
08f
0.6}
04f cx
02f

PR AR 1 R A
Soluble protein mass fraction/(mg-g™')

0 10 20 30 40 50 60
B [A] Time/d

D. R EALRS s H 2L AR AL s ML Eh 2Rk 5 S WL 2L I HR S ALY 5 Y. 3 R 5 X %

A ] 2 ] 2 57 4. 3% (P<0.05) .

2.2.2 "TRBEZERAFTUREEEN

B 2 T S 8 R (AR, 7 e S A T A
W A R B SR N 5 D ik #, B 40~50 d ik
S, H 55X B2, H SRR KN
ST LAY, HE BRI 302.03% 5 HR 2 F B0 | 2%
GRS K AL AS | T 2L G R L 2T 5 49 0 A

B Z5 AL RS, AN X HE N T 71.03% (&1 2B) o
TRFE RS AL TT E E A R R b,
—¥-S —e-] - Y X
700r D
600
500+ N

Hab

400

300

200

22 R o o A
Pro mass fraction/(pg-g™)

100}

o B IR VR T
MDA molality/(nmol-g ")

[

300F B

250

200

a
b/
bc ’/'4

Ib

Yabc

SODIG
SOD activity/(U-g™)
> @&
{1 o=}

N
(=]
T

0 10 20 30 40 50 60
B[] Time/d

ARG . AN FNG TR AR A ST AN Ak 2

D. R. decorum; H. R. vialii; M. R. delavayi; S. R. simsii; J. R. X pulchrum; Y. R. molle; X. R. dauricum. Different lowercase letters indicated sig-

nificant differences in leaf parameter of the same species between different treatment days (P<0.05).
2 FEiEX7 MRS F B IEARA R0

Fig.2 Effects of drought stress on physiological parameters in leaves of seven Rhododendron species
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B R R R R AT AR A FE I 2R 50 KRR F]
WAEAEL , M ot BRI T 206.13% 5 FLUR 2 2F BR 0 4
LN U ITEANNCEEZY =PI P W= R S
()2 KRR RS, 76 B30 55 50 K B LY XoT fE 3
27.72% (F 2C) o Bl T 5 W38 B 0] (9 98 <, 7 Fofo
RS A€ Pro & f AR L SE G IS BEAR A a4, JHrfr,
RS R A T D R Y R 0 55 30 KR Ik F] 0
{8, B EE X ARSI 115.35% 5 HivR & 2422 k1Y ik
LT PR 50 25 kL RS RN 2T T AR AL ; B4 R e /N Y
R FIRERS , ZEWIA £ 30 I 35 AR, 1 I L
Xif BE A1 43.229% (1K1 2D) .
2.2.3 *FAMDASEFL4

B 5 T 5 W 38 B[] A SE 4, 7 i FE BS 46 MDA
T AR RS R R g, Hip, 2r EAR
AEAE I8 60 d I35 B 5 KAR, A%t BRAEY 171.79%;
HRSERFFLAS WLl 2T | T 2RHE Y AR LE NG 50 d
i 38 3] e RAE, 43591 M X6 BRI 167.67% . 135.16%
130.11% (K 2E) o #£ T 2 Whie J5 B, BR4r S fE

FIE BB A1 16 S FoRE RS FE 0 - MDA 7 i AT BT
TR
2.2.4 *tH SODEREA

TR a R, B4R HS A 6 FP L HE AL
SOD & M4 I T B, B T2 W38 B[R] (4 28
SOD G P A BT, SXT Rk s 7 B3 . Hi,
S NP P TTEARNG E R a =N oY i) R R )
855 50 KB I8 B 5 KA, 430 X B 185.51%
184.52% . 177.65% ; B4R HE /NI 2 A 1A S i 2 240
FEHS , EI7E WE 56 60 K 18 B RAH , 43 51 A BE
) 145.02% ,123.77% . £T 54R 4 SOD I 1 4f 21K
TR (K 2F) .
2.3 7B B ESEE TN

FIE R R (RS RN, TEPAT,
B 5 AL RS PR S B BB B =, o 0.619;5 K F AL
AEHLSR JE pRAUE K, 7 0.260, FH LA, 7 Fh
FERGAE BT R HE 2 S 58 25 L B> B 1L 21> 2% 2 ft:
Y >ZT TR 16> T 28K B> 2 R > K AR RS

RS THHBEENEEERNAERERYERAES

Table S The drought resistance membership function values and their rankings of physiological indicators of seven Rho-

dodendron species

SF R R BE
Membership function values
ne MR AR S AR e
. i} L SH=X i NS A' A L i} 53 3 A~ EL " — — . o
Species Chloro iﬁ Soﬁble suaf S({){laubleE rotzij'é W R o i MDA ot SOD ftE A Ranking
phy & P Proline content MDA content SOD activity Average value
content content content

RFFER 0.032 0.016 0.345 0.047 0.123 1.000 0.260 7
R. decorum

LA B

E&&ﬁﬁ& 0.576 0.221 0.643 0.261 0.423 0.701 0.471 5
R. delavayi

A=

,Itﬁfﬁﬁ 0.803 0.333 0.396 0.339 1.000 0.138 0.501 4
R. Vialii

Z

Bﬂ%lel,JI" 0.161 0.571 0.971 0.610 0.588 0.408 0.552 2

R. simsii
2% K} Bi
ML 0.873 0.566 0.596 0.569 0.520 0.588 0.619 1
R. X pulchrum

L\A'_L' J=15

/\kﬁ.:ﬁg 0.667 0.796 0.094 0.729 0.713 0.130 0.521 3
R. dauricum

S 0.351 0.391 0.425 0.394 0.335 0.446 0.390 6
R. molle

2.4 HBESTEFZFMESMH

AR FILHAT T T AACHE R (K 6),
g 42238 A A5, 43 02 B 2T B x e 1Ly
21 K PR RS x Th 28 4L RS R AL B x ke 1L &1 | B 28
FE RS <8 5 KRG, Aa 253500 R 27.27% . 18.18%

10.00% .5.00% .

H R 7 A, 3228 IR Rl R 3 fk
FREAEERBE . KA M54 )G
RIGEZEFR N 81.73%, SHOEA T W E 25 k4
N 59.19% , I 35 5 TREAS s B e I I e TR
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INLT 23 SR AR K 258N 39.47% , i AR TR A
RN 26.32% , 1 F AR T ACA W A Ve S0 L &
TR RZFHN34.95%, W EART A Wi km  AK9d, LLACAKE 3 d; i & B s Lb A 3 d, [
VEHT L S 2B AT AR 1 d, LU ILET L5 ds B R B SO 1 do 34 AR R R R 2 T
5O A AR A, thiii g o2 do KA SRR

o S R ED 28R S A A ORI 1 do DA
S X L1 21 2% 52 AR 42 28 5 0 100.00% , 2. %5 755

®6 TAMBUERTHGURE

Table 6 Fruit setting rate of seven Rhododendron hybrid combinations

FHA(9xS) BRAE B A SRR LR
Parents Number of pollinated flowers Number of fruit setting Fruit setting rate/%
Th 2L S < e 11 21
R. Delavayi x R. simsii 1o 30 27.27
LSk B 25 K 5
Eﬁ%‘éﬁﬁ%ﬁ 7 200 10 5.00
R. Delavayi x R. X pulchrum
75 K1 B x T 20kt BY
HRGE AL A AL Y ' 205 0 0
R. X pulchrum x R. Delavayi
N VR TEAN g 0 0
R. X pulchrum X R. simsii
At x L A A B
REVRE R« SSEALRS 99 18 18.18
R. Decorum x R. Delavayi
R AL S <l 21
R. Decorum x R. simsii 100 10 10.00
B ;qé,r: »u;
PNELIRES ey L 130 0 0

R. Decorum x R. X pulchrum

R MBEEXERSFEMFHRERL

Table 7 Germination of hybrid offspring and parent seeds of Rhododendron species

£

Fh(ex8) Percentage of % e b R [painR R EFFRFLLRT ]
Species . g Germination peak/d  Germinability/%  Germination time lag/d ~ germination duration/d
germination/%
AFIRLRS 89.84+8.82" 13.00+£0° 34.20+9.69™ 13.00+0° 9.00+2.00*
R. decorum
T k-
"“ﬁﬁg, 89.50+12.00® 13.00+£0° 50.30+15.05® 13.000° 7.00+1.15¢
R. delavayi
z
Mm’l 68.04+15.14° 19.00+1.15° 66.65+14.18" 15.00+0.58° 10.00+1.73%
R. simsii
LAk B z
q’é‘ﬁ”ﬁ_’xf%m,’l . 100.00+0° 14.00+0.58 34.95+4.97™ 13.00+0° 12.00£0®
R. delavayi x R. simsii
’ B 5 TL 4 f)- 81
AR EIRLRG ERAL G . 81.73+13.91® 16.00£1.15° 59.19+13.03" 14.00+0.58" 12.00+1.15®
R. decorum xR. delavayi
qY z
RFIREHEXBRILEL 39.47+0° 22.00+2.08" 26.32+0° 16.00+0° 13.00+1.00°

R. decorum * R. simsii

T - 3 PRI N B (AR 22 5 [ BN 8] /NG PR 3R 28 5 .35 (P<0.05)

Note: The data in the table were mean-tstandard deviation;different lowercase letters in the same column indicated significant differences (P<0.05).
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