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TR ERTE A A B 32 A A5 AR R R A
KGR ARG s T 28 Bl Bk L B AR 4 AR B
HESES QI45.78 NERIRE A

Effects of Drought Stress on Seed Germination and Seedling

Physiological Characteristics of Rhododendron latoucheae

LI Chang,SU Jiale* ,LIU Xiaoqging, HE Lisi,CHEN Shangping, XIAO Zheng, XIONG Caifa

(Institute of Horticulture Jiangsu Academy of Agricultural Sciences/Jiangsu Key Laboratory for Horticultural Crop Genetic Im-

provement, Nangjing 210014, China)

Abstract:In order to explore the drought tolerance of Rhododendron latoucheae in seed germination and
seedling growth stage,we studied the effects of drought stress on seed germination,growth,cell membrane
permeability , malondialdehyde (MDA) content, the organic osmoregulation substances and antioxidant en-
zyme activities by choosing dry seeds and seedlings with 90 d age and using different concentrations of po-
lyethylene glycol (PEG-6000) simulated drought stress. The regression analyses were done between seed
germination,early seedling growth and PEG stress. The results showed that; (1) the initial germination
time of R. latoucheae seeds was delayed with the increasing of drought stress degree in 5% —25% PEG
range,and the germination duration was prolonged. The seed germination rate, germination potential, ger-

mination index, vigor index and early seedling growth were all significantly reduced. The seed could not

Wi EE:2015-03-12; B E| HHI :2015-04-20

E&TH B R FHE LR (2013BAD01B070403) s ILIR 4 H A BF ¥ 35 4 (BK2012789) s T I 4 A BHE 3 8138 1 H [CX(12)2016]
EERBN . F 1% (1982—), 2, Wl By FRAF 5T 61, B AL A A I IR 5 8 /5 F A WE9Y . E-mail: changli529 @ foxmail. com
IR R W B FENEIETE A K ARG HF5E . E-mail: sujl66@aliyun. com



1422 odr oY % R 35 &

germinate absolutely at severe drought stress(25% PEG). (2) The changes of seed germination rate, germi-
nation potential, germination index, vigor index and early seedling growth were showed very significant
negative correlation with the degree of drought stress. The regression equation between seed germination,
early seedling growth and PEG stress showed that the half lethal PEG drought stress concentration was
15. 68 % ,while the semi dwarfing PEG drought stress concentration was 15. 37 %. (3) With the increase of
PEG concentration,SOD activity of R. latoucheae seedling leaves increased firstly and then decreased, but
were significantly higher in all the stress treatments than that of CK(0% PEG). Cell membrane permeabili-
ty, MDA content, proline content,soluble sugar content, POD and CAT activities increased significantly in
moderate(15% —20% PEG) and severe drought stress,and the changes of these indexes were showed very
significantly positive correlation with the degree of drought stress. The research found that seed germina-
tion and seedling growth of R. latoucheae were significantly inhibited by drought stress,and cell membrane
was also damaged in different degrees. Thus it could be seen that R. latoucheae increased contents of the os-
moregulation substances and antioxidant enzyme activities in vivo to adapt to drought stress environment at
the same time,making the inhibition and damage degree to the minimum.

Key words: Rhododendron latoucheae ; drought stress; seed germination; early seedling growth; seedling

physiology
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Fig.1 The seed germinating progress of

R. latoucheae under drought stress
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Table 1 The seed germination of R. latoucheae under drought stress

PEG ¥ J¥ KR R KR [GIPAE 51
PEG concentration/ % Germination rate/ % Germination potential/ % Germination index Vigor index

0(CK) 75.3342.60 a 36.67+3.67 a 40.4343.36 a 553.22450. 20 a
5 63.3343.53 b 28.6744.18 b 31.794+1.58 b 398.174+19.31 b
10 58.6742.19 b 28.334+1.86 b 29.51+1.30 b 294.96413. 14 ¢
15 44.00£2.52 ¢ 17.00+0.58 ¢ 20.6741.37 ¢ 136.45+8.54 d
20 10.33+1.76 d 4.6740.67 d 4,2740.80 d 16.27+£2.96 e
25 0e 0e 0f

T F SR R NG 528 R AR TA] PEG ¥ BEAR BR[B]7E 0. 05 /K 22 57 Wk 35 .

Note: The different normal letters in the same column indicate the significant difference among the different PEG treatments at 0. 05 level.

HESE AT Y JE A AL B B 1 19 2E B8 PEG B 40T 5
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s 8L A= A S 1 ) i BE U B PEG 38 3 B2 5 i i
EHFEAGEE R 2, Hr.20% PEG b T FE A
FERSES 10 RN A K R 2 RY AR &M
T L 11 A%, CK 25 10 Rahf A K E WA 2 K
W AERKEEM T 4.63 15, “EERBE. TR
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WAL AR A i 3 B KT CK, BBl % Wy 30 B (8]
F S, A B ) 26 S 30 R Bl R 2R 6 K S AL )
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(5261 10%0) M 3e ™ 4l # 28 K & 4 3t CK AR
8. 33 %1 26. 8524 , T H B 5 JBp 38 (15 %0 A1 20 %6)
T CK 43 BIFEAK 51. 65% F1 72, 02% , i — 2
FHEPE TR G A K &= 5 PEG Jhia vk B 2%
BEAMKE. B 5% ~20% PEG Wi ¥ 5 H
P TS e 38 T 4 o R A AR RS L Al AR, ELA
VE Bt 3 38 BE 7 385 im0 B Jilk 38 W 52 7 384 o i 3 K
A4 A KR (5 10 X)) 5 PEG i vk B2 1y 8l 4
FELy=—103. 092> —30. 1152 + 13. 895 (R* =
0.996 8) ], #5415 th J&E 1 1 B Bl 19 °F BUZ PEG
BT 5 W ae ik B ok 15,3724,
2.3 T ERRhiExTRE f AL ES &b & 40 B R 48 X4 E 1% A
MDA & £

TS AT R P R T A0 R A X 1 R
FHU R B AT SR %R . W 3 Fis . B PEG i
TE VR B B I R A RL RS A E R I AR R e R
PEWT ETF e H HAE 5% ~25% PEG Jia ik i
TR A R 5 CK 2 B2 55250

ler po
g 14 B s%PEG
e 2| B 10%PEG
w10 W 15%PEG
#Z2 81 [ 20%PEG
—EE{%D 6t
85 |
* > ik | B | LR
D 4 6

Tob 5 B A I O R KL

Days after seed gemination/d
Bl 2 T 508 T RE A A RS i A R B A
KNEVNG T8 F 5 AR R PEG ¥ 8 40 3 i) 75
0. 05 /K2 5 B3 5 T [H
Fig. 2 The seedling growth of R. latoucheae
under drought stress
The different normal letters indicate the significant
difference among the different PEG treatments

at 0. 05 level; The same as below
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{14 B 25 R 240 R 1) 32 8 R B A R 0 X 3 B 2%
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i MDA 7R ffi PEG i 3¢ 5 A 38 fin 52 B0 3% fin
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S (B 3) . MM R U] MDA & & 5 PEG
30 B 22 TR] IR AR OC R ECh 0. 949, B A% 12 2 E AR
Koo AT UL BT 5 2 R A 1 5 RE A AL RS &) A
JIfL I 2R 8 A7 B AS ) R B A 4 45
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FIGME) CK(139. 81 pg » g DY 2. 13 £ AT
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S8 D00 A 0 R AR /N L AE 1506 PEG T 2 b
R CK AT 28.00%,25% PEG & ¥ T £
R EN R CKAL. 52 pg = g DY 1,47 £,
JUT 00 F i T 2R 1 R AT MR Y R S PEG
36 VR B B OE AR OGO R, HLI IR B B R OK . ]
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a 170

60 [—— 7 =/ MDA I =
X i b
z 0T b o
k= T 150 5
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‘Epg 30 1 ,I/ =
=9 30 HE
=520t -
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Fig. 3 The relatively conductivity and MDA content

of R. latoucheae seedlings under drought stress
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~ —— T ERE Solubl a o
2 300k AT ¥ PE Bk Soluble sugar 2 3
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Fig.4 The proline content and soluble sugar content

of R. latoucheae seedlings under drought stress
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The antioxidant enzyme activities of R. latoucheae seedlings under drought stress
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DL 4 v A A B A2 A 34 5 T B e AR R S
GUAR I o 0] 9 73 A 3K A5 8 A AL B Bl 7 & 79 2 BsE
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MYy 15,37 0, BV RE £ AL B B 05 K 1 5 0
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40 5 M S MDA & BER A8 4k 5 04 B L3

it 8 ( Xanthoceras sorbi folia )™ 4 A — 3, ¥
PR Tt HAE=15% PEG B N, — 364 5
CK 225 1 3, UL W op B R0 8 1 52 38 1 B fA AL
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