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Table 1 Rhododendron cultivars for experiment
%5 No. ShFh Cultivars %5 No. A Cultivars
1 “/INEE” R. “Xiao Qing Lian’ 11 “URITLL” R. *Zhuang Yuan Hong’
2 “KEE” R. ‘Da Qing Lian’ 12 “%L” R, ‘Bi Zhi’
3 “kRE” R. ‘Huo Feng Huang’ 13 “&TH” R ‘Al Ding Bao’
4 “FPeLL” R. ‘Ning Bo Hong’ 14 “EEREE” R. “Zi Chen Dian’
5 “ERRE” R. “Tao Ban Zhu Sha’ 15 “XK#MZH” R ‘Da He Zhi Chun’
6 “E#4” R. “Guo Qi Hong’ 16 “PtFHB” R T Rui Mei Gui®
7 “SFE4LL” R. ‘Wai Guo Hong’ 17 “/IMELL” R. “Xiao Tao Hong’
8 “GAENEHE” R, ‘Lyu Se Guang Hui’ 18 “EFEH” R. ‘Yu Ling Long’
9 “#413H” R. ‘Hong Yue’ 19 “BEB” R. ‘Lan Yin’
10 “BRERZL” R. ‘Liu Qiu Hong’ 20 “PATLABELL” R. “Song Jiang Da Tao Hong’
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Table 2 Hierarchy of the growth situation
i A KR Growth situation
Hierarchy
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Fig.1 Temperature of experimental field
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Table 3 Growth mophorlogy records of 20 Rhododendron cultivars under cold stress
%75 No. AR Cultivars 0d 7d 14d 20 d
1 “/NEHE” R. ‘Kiao Qing Lian’ 1 I I\
2 “KREE” R. ‘Da Qing Lian’ 1 m N~V vV
3 “kRUE” R. “Huo Feng Huang’ 1 I~ v v
4 “TILL” R, *Ning Bo Hong’ 1 m~1v v v
5 “EIRRTS” R. “Tao Ban Zhu Sha’ 1 T~ m v
6 “HE 4" R. *Guo Qi Hong’ 1 Ili v v
7 “SNEZL” R. ¢ Wai Guo Hong’ 1 g m~ v
8 “H AN R. ‘Lyu Se Guang Hui’ 1 Mm~T¥ v v
9 “4139” R. ‘Hong Yue’ I I I I~
10 “BRBKLL” R. ‘Liu Qiu Hong’ 1 I v vV
11 “WRITLL” R. *Zhuang Yuan Hong’ 1 v A v
12 “#11” R. ‘Bi Zhi’ I Il v v
13 “%T#” R ‘Ai Ding Bao’ 1 M~ v v
14 “¥ IR " R. ‘Zi Chen Dian’ 1 111 N~V \%
15 “R#MZ%” R ‘Da He Zhi Chun’ 1 M~ g v
16 “MEEBBL” R ‘Tu Ru Mei Gui’ 1 ii I il
17 “INBELL” R. Xiao Tao Hong’ 1 I I m
18 “EFIR” R. ‘Yu Ling Long’ I I M~V N
19 “WHE” R ‘Lan Yin’ 1 I m I\
20 “PAILAMELL” R. “Song Jiang Da Tao Hong’ I I m~ I

2.3 ARIEE T 20 A BS1E 5 B A B A bR Y
AE 4k,

2.3.1 BEATYHE FHEEREATTEEEOR
R FREVIIRMNBER Y E. WA 2a
] LLUE HY 520 A BS AL G A IS IR B0 I U ARIE B3
RIMAEMEES RN EHH B K, BRREE”
“k KB B HELAT“ORICA K 2 R A B ES, H
B 15 MEES L AR W E 22 5 (P<C0.05), K
BRI R/ 199. 84% ., B 2b A LLEH,
BRREEERARDLIA IR “WE R "5 A
FESE R IGE O ETBEEORSEREN L F
GhHE 15 SN2 BN . aTEERA
FERE LM REERE“EMARD7AOIR, ULT
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Fig. 2 Variation of soluble sugar content and soluble protein content of 20 Rhododendron cultivars under cold stress
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Fig. 3 Variation of MDA content and H; O; content of 20 Rhododendron cultivars under cold stress
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Fig. 4 Variation of POD activity and SOD activity of 20 Rhododendron cultivars under cold stress
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Table 4 Subordinative function analysis on the cold-tolerant indices of 20 Rhododendron cultivars
8 K%l Subordinative function value =
we e TR TREERERS R MDATE B0 W@ PODIRHE SODWHE " (:’Z ﬁf'ﬁ y
No. Cultivars Soluble sugar Soluble protein MDA Hz 02 POD SOD .
L. . resistance
content content content content activity activity
1 “/NE#E” R. “Xiao Qing Lian’ 0.774 0.061 0.322 0. 907 0. 491 0. 632 0. 430 10
2 “KFEHH” R. ‘Da Qing Lian’ 0. 000 0. 561 0. 000 0.331 0. 360 0. 467 0. 318 16
3 “kRJE” R. ‘Huo Feng Huang’ 0. 499 0.334 0. 067 0. 437 0.123 0. 268 0.272 19
4 “FPELL” R. ‘Ning Bo Hong’ 0.212 0. 267 0.131 0. 686 0. 444 0. 291 0.311 17
5 “EIRARA” R. “Tao Ban Zhu Sha’ 0.723 0.324 0.042 0.619 0. 460 0. 403 0. 400 11
6 “EE4” R. ‘Guo Qi Hong’ 0.272 0. 060 0. 080 0. 939 0. 061 0. 380 0.199 20
7 “SNEZL” R. ¢ Wai Guo Hong’ 0. 559 0.028 0.419 0. 980 0. 358 0. 308 0. 345 13
8 “S A R. ‘Lyu Se Guang Hui’ 0.155 0.048 0.422 0. 961 0. 441 0. 481 0. 327 15
9 “4133” R. ‘Hong Yue’ 0. 542 0. 460 0.513 0.722 0. 965 0. 337 0. 597 1
10 “EBKLL” R. ‘Liu Qiu Hong’ 0. 041 1. 000 0.172 0. 000 0. 060 0. 000 0. 337 14
11 “HRICLL” R. ‘Zhuang Yuan Hong’ 0. 201 0. 077 0. 788 0. 950 0. 000 0. 365 0. 292 18
12 “#k” R. ‘Bi Zhi’ 0. 001 0.112 0.618 0.916 1. 000 0. 414 0. 463 6
13 “ZT14&” R. ‘Ai Ding Bao’ 0.934 0. 098 0.975 0. 967 0. 093 0. 300 0. 450 8
14 “8REE” R. ‘Zi Chen Dian’ 0. 704 0. 006 1. 000 1. 000 0. 237 0. 640 0. 464 5
15 “K#Z%H” R ‘Da He Zhi Chun’ 0. 561 0. 000 0. 894 0. 974 0.132 0. 497 0. 384 12
16 “HEEEH” R “Ta Rui Mei Gui’ 1. 000 0.001 0. 872 0.991 0.182 0. 687 0. 479 4
17 “/IMBREL” R. “Xiao Tao Hong’ 0. 824 0.109 0.952 0. 965 0.574 0.751 0. 586 2
18 “EHE” R “Yu Ling Long’ 0.872 0.234 0.828 0. 804 0. 102 0. 704 0. 491 3
19 “WH” R. ‘Lan Yin’ 0. 749 0.181 0.811 0. 810 0. 101 0.722 0. 457 7
20 “PRVTRBELL” R. “Song Jiang Da Tao Hong’ 0. 601 0.012 0. 910 0. 988 0.077 1. 000 0. 441 9
AL E Index weight 0. 148 0.291 0.158 0.079 0.215 0. 110

2.5 20 /- ESAE & B A AR R A8 AR 5 BUIE AR SO

ot

TR RSTE = AMIRIR BE 20 d J5 4% 42 BAE AR A

XHE (5% B AR HO FIFTIENE LR S PP M ELHEA T AR

ot AR 5 FTLUE IR T A RS B S

PG A M E R A R B4+ 0.5~0.8, 18
RO B[WHBHEEREXREREZESN

Table 5 Cold resistance index correlation and

significant analysis

ey MR BEME

Physiological Correlation Statistical

index coefficient significance
T VM & B Soluble sugar content 0. 566 * 0. 009
A E A RS R Soluble protein content —0. 410 0. 864
W &8 MDA content —0.539* 0.014
HEAEEE Ha0s content —0.191 0.419
A A EEE M POD activity 0. 394 0. 085
BB A SOD activity 0. 485+ 0. 030

Mt TRARRMEAE 0. 01 KTV B » RRAAKMELE 0. 05 KT BE,
Note; * * indicates the significance at 0. 01 level and * indicates the signifi-

cance at 0. 05 level,
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HEAR W 585 U AN (B IR AT AR IAH, 55—
BEMAEAFHNEEARMRAESRAA



HF B L 2017005):60~66

iy « R

. FATARTELL I EHELL ™45 14 T AT
A 50 £ AR AR 20 d A K SR AR AL, T
LRI RS MR B T 5
55 20 R KRB SRH ]SS T I A RHE 5%
R PR 5 9 LB 4T T A AT AT
RS BUTE MR, T4 I I BT T 3
S “LTPI IR YR N M
R R NP TR S AR
AR IR L B T RN KL
ISR BFREL™ 5 YL 5 (KT ™51
4L R TELL AL

A ] i TR 1 T 0 I B
STV — R R AR 2 1
L N I SRR A K e
FRRIRC) | THT TV 2R 4 TR 4 R 0 (R P 2 %
A BERR AN A F K R 38 9 1
VAT R IR T T ERE & AR 5
BLIEHE R B ORI . T v 2R T3
ATHERIF] SRR 507 B 95 % UG B3 7 9 4
R T2 MR B 9 4 3R P 87T o
PR ARG TR, ORI A
R LITV“BUREL AU 1R 5 LS AE R
IMBAE R TTIRIE S R R B B e 15 4
00 P .00 A 30 017 L B4 v
R SR R AT — 5 B SURSE (R
W TV HERRT PG T T
P B S —SE A 3
AU TS PRI T M2 R A
Tt B L1 TR0 BB SR T H
HERSTES A

MDA il H,O, #SRH R, Hh MDA
BSR40 SR8 T AR TR LA O B
H,0, AEUHFRSE T P AL Hn38 g B
9 K GIREA T 20 A6 BS7E R R MDA
AR TR AT K THE R4
(LTS LI7IE 5 R BRI )
It O, FREKE L ERAD RO
VLT ISR AT B RN R E R K
Sh SRR TR . R KT MR D
I T B B 2 S A H
B LR B

435 B ) — SR LB T 35
R T LA 3 46U 8 o . 3R
6B POD Al SOD ¥ Her IR B4 L T 1 5 00

FEVER YA X R A R N POD, SOD 5 P4
SRES REENRPE. R BEPRIRARE,
KEHFESTE M Fr POD FE 2 LA BE RAEH
LT “HME LT R ITLT S EE W A D
BERTR. B 20 MBS AL R SOD T
AR KH A5 B 7SOD & i B E T, “a
SOD #EHER /MR FEREAL. B, 8“4 "B &
VAT T MR R AT A R R R
£ MDA & &8 H O, & &I,y A kg POD
TEAERE R , SOD 1 355 , RUITE A AR AL 2 20 d
G AR EET YRR R AR, T SR
TBBEETY R AE RS FETRE, T
RLLPT BB

25 BRI B — AR 3 — DR AR AT P
PERHEF A UERA iR R SRR R BUbR vl 22 R 3L
WEERATHEEN LGS N PEM ERRAIBIE
SRS  “LL I >/ RRLL > BRI >Nt
MBI >R REB > >R TR
AL RBRA”>“/NEE" > “E WK >R
FBI>YNEA SRR > G AT S>CRF
TSP AT >R IT > Ok R > CE
47, DR KPS GRS 20 AN HERS L Fh
HERASME ERAIT AL —, SHTA RS
R—BIRE TERATEN, HSh AR
o HY AT IR B SR G VRO B B3 AR
(P<<0.01),S0D 7% 14 .2 [EAHE, 71 MDA £ &5
PUEEMELE G VR .35 5 M 56 (P<C0. 05) , 5 R T B
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Comprehensive Evaluation of Cold Resistance of Twenty Rhododendron
Cultivars Under Cold Stress

LIU Xumei,ZHAQ Bing,SHEN Huifei, XU Jingjing, GAO Xiaoning
(College of Landscape Architecture and Arts, Northwest A&F University, Yangling, Shaanxi 712100)

Abstract:In order to understand the adaptation mechanism of Rhododendron to cold stress, under natural cold
treatment for 20 days, 20 Rhododendron cultivars were used as the test materials, which cold resistance was
evaluated by measuring relative electrical conductivity, soluble sugar content, soluble protein content, MDA
content of leaves, H, O, content, POD activity,and SOD activity,and the growth morphology. By the method of
subordinate function, comprehensive evaluation on the cold resistance of different Rhododendron cultivars was
made. The results showed that the growth change of R. ‘Hong Yue’ under cold stress was not obvious,and cold
resistance was the best, Using the method of subordinate function weights coefficient of standard deviation, the
cold resistence capacity of 20 Rhododendron cultivars was comprehensively evaluated,the cold resistance ability of
R. ‘Hong Yue’ was the best among 20 Rhododendron cultivars, Correlation analysis demonstrated that integrated
assessment value of cold resistance had significant positive correlation with the content of soluble sugar (P<C
0. 01) and superoxide dismutase (SOD) activity,had positive correlation with the contents of peroxidase (POD)
activity,while had significant negative correlation with malondialdehyde (MDA) content ( P<C0.05), and had
negative correlation with the contents of soluble protein, and hydrogen peroxide (H,0O,) content, The results
indicated that, the comprehensive evaluation results was similar to results observed in morphological
characteristics of leaves. The research provided important theoretical basis for the choice of Rhododendron
species, which was used in different regions in landscape application,

Keywords: Rhododendron;morphology characteristics;cold resistance;subordinate function
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