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Effects of PEG-6000 stress on seed germination and seedling
physiological characteristics of Gaillardia aristata Pursh

ZHANG Feng-yin, CHEN Chan-you, HU Zhi-hui

(College of Life Science,Jianghan University s Wuhan , Hubei 430056 , China)

Abstract: [Objective] The research was carried out to study the effects of polyethylene glycol (PEG-
6000) stress on seed germination and seedling physiological characteristics of Gaillardia aristata Pursh.
[Method] Using PEG-6000 to simulate drought stress, the change of seed germination rate, germination
vigor and germination index of G. aristata Pursh together with the main root length, stem length, fresh
weight, SOD activity and MDA content of the seedlings were studied with different weight concentrations
of PEG-6000 (1%6,2%,5%,10%,15%,20% and 25%). [Result] With the increase of PEG-6000 concen-
trations, the germination vigor, germination rate and germination index of the G. aristata seeds decreased
generally. When PEG-6000 concentration was ==5% ,the germination vigor significantly decreased. When it
was =>15% ,the germination rate significantly decreased. When it was 25% , the seed could not germinate.
The stem length and fresh weight of the seedlings decreased gradually, while the main root length increased
initially (1% —10%) followed by decrease (10% —15%). SOD activity increased initially (1% —5%) and
then decreased (5% —15%) ,while MDA content increased gradually throughout. [Conclusion) The larger
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the PEG-6000 concentration was,the more severely the seed germination and seedling growth of G. aristata

were influenced,and the more deeply the cell membrane system of G. aristata was damaged.

Key words: PEG-6000 stress;Gaillardia aristata Pursh;seed germination;seedling physiological char-

acteristics
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2.1 PEG-6000 BMEXBEREXAFHFHEHNZMN

T =7 0 & 06 38 W & SR R R DL Kk 2
TRECE R bR ik, AR 1 WL B PEG-6000 JiT 4t
A3 BOR BG4 MR B Bl 10 & 2R3 R ZERRLE
IR B R 2 T B, PEG-6000 JiT & 4> 80k
LY0HT 2 70 iF o A KR R N 28 b F 19 & 25 45 5 X IR 22 5
AR E(P>0.05),5% &Ll E i & 453 % PEG-6000
Sb 3R 1 R 2E A S EO e I TR R T
B 1% ~10% PEG-6000 Ab B Ff 1 & 2F 0 & 2
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W A 77 o L o 4 B0 40 o 7 e

# 1 PEG6000 BN BEBRIXAEHFHRELNZM

Table 1 Effects of PEG-6000 stress on seed germination of Gaillardia aristata Pursh
PEG-6000 Jii & 53 44/ % REFEHR/ % KR/ N KR
Concentration of PEG-6000 Germination vigor Germination rate Germination index
0(CK) 70 aA 76 aA 77.6 abAB
1 67 abAB 75 aA 79.9 abAB
2 65 abAB 80 aA 85.8 aA
5 62 bcAB 80 aA 78.3 abAB
10 56 cB 76 aA 70.3 bB
15 21 dC 50 bB 35.6 cC
20 1eD 3 cC 2.1dD
25 0 {D 0 dC 0 eD

T [R5 B 5 A AN ) /NG S B R 28 53 1 3 (P<<0. 05) W AR R Al KRS FRER IR 22 5 % (P<<0. 0D . N[,

Note: Lowercase letters and uppercase letters indicate significant differences (P<C0. 05) and extremely significant differences (P<Z0.01) a-

mong treatments in same column, respectively. The same below.
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BOBE 100 B 15 MR R N 48 2F A K 3z 3 B 5 a0

(P<<0.05),PEG-6000 i /%N 1%,2%,5%,
1026 #1 15% i, 2F K 4 00y Xt B 836, 8414,
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2 VoI 1 AR R N 48 40 T 1A B I 5 0 R 2 R B
(P=0.05) , {H 4 Jit &3t 43 B 18 520 1, &) 1 1) i o
R AL TR (P<<0. 01) , PEG-6000 Ji & 43 %K
k5%, 10 0 F1 15 0 il o L&)y 4 65 I3 £ 43 1) kg Xof R
) 87 % .70 % F1 36 % . H ML AT WL, PEG-6000 Jifpii A]
DAl 1 AR N2 28 19 A K, L 6 40 308 v 0 1
A P A8 5 T 3 B A 3 B0 PEG-6000 iy 36 /] DA
PE IR A K

% 2 PEG-6000 BB ERXAFHEERKNZ
Table 2 Effects of PEG-6000 stress on seedling growth of Gaillardia aristata

PEG-6000 Jii #4344/ % FMRK/em K /em SRR/ (g« BRTD)

Concentration of PEG-6000 Main root length Stem length Fresh weight

0(CK) 2.48 dC 0.90 aA 0.61 aA
1 2.57 dC 0.75 bA 0.59 aAB

2 2.71 dC 0.76 bA 0.58 abAB
5 3.22 cB 0.73 bA 0.53 bB
10 4.91 aA 0.41 cB 0.43 ¢C
15 4.44 bA 0.28 ¢cB 0.22 dD

TE 2 PEG-6000 [ it 43 BOM i 20 V01 oy T 18 % 32 207 40 i) & B 850k A R L WOAR I 58 48 A K 35 45 L SOD % 1 Fl MDA & 4k,

TEM.

Note: Because the seed germination of G. aristata was suppressed severely,and the number of seedlings was not enough when the concentra-

tion of PEG-6000 was >>20% ,the growth indexes, SOD activity and MDA content of Gaillardia aristata seedlings were not meas-

ured. The same below.
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155 26 Y0 A 57 Yo 5 1M B i 4 BCK 15 261, 4 SOD i
PR B F AT X5 B (P<<0. 05) , L X FRFRAR T 20% .

MDA & 4 0] DL Bl P 41 B B 1) 32 47 3 e
BELE R IEM KR, R 3 I, B PEG-6000
JoT g A3 AR A R e AR R NS 4T MDA & & 2 %
W BT, Hoh 1% PEG-6000 Ab B 75 AR KA
B4 MDA S 5XT IR #2257 (P>0.05);
2% K Lk I i 4y 8 PEG-6000 b ¥ 4 MDA &
D S TR, 2%,5%,10%, 15%
PEG-6000 4b B4 1 #9 MDA 55 & 23 51 be % B8 38
T 28%,89%,132% 1 207% ., i B PEG-6000
JoT i 43 B3N i AR O N B 4 T A4 PR 2 4
R,

F 3 PEG6000 frEXERRXAFLE
SOD &R MDA & 8 1 8i

Table 3 Effects of PEG-6000 stress on SOD activity and

MDA content of Gaillardia aristata seedlings

PEG-6000
W4y %
Concentration
of PEG-6000

SOD jifi % /
(Ueg™H
SOD activity

MDA & it/
(pmol « L™
MDA content

0(CK) 807.7 cCD 0.28 eD

1 861.7 cC 0.30 eD

2 1016.0 bB 0.36 dD

5 1 271.3 aA 0.53 cC

10 900. 0 ¢cBC 0.65 bB

15 649.7 dD 0.86 aA
31w
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