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Fig.1 The variation of SOD in the leaves of Populus euphratica under different salinity
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Fig.2 The variation of POD in the leaves of Populus euphratica under different salinity

[F) ¥ J3 b BT, Bl 2 o 1 R 52 B[] 19 S
1, CAT 3 T 35 2 B SE B Je el A i i 34 (&1 3) .
TE X B 2H , CAT B9 36 % A 77.42 nmol *min™'- g, ¥
NaCl % & 43 51 7 100,200, 300, 400 mmol-L™" i ,
CAT W15 PE e ER it A BiUS 21 d BHE IR B 0k,
MR M 396.13.427.07.524.77.535.99 nmolmin- g,
AT B B R 0 38 b RIS 14 d, AH AR B 8 Ak 2R 40
CAT 7 M i 3 38 1 (P<0.05) , SR Ji MER bt 4 B )
21 d FER 0 AbFE 5 28 d, CAT BTG i 3 F % (P<
0.05) . 7 NaCl ¥ J£ 43 %1 24 100, 200, 300 400
mmol - L™ i, £ ipia 40 #1528 d B CAT 36 ¥4 1) J2:

X RRZH 17 1.65.1.47 .1.33  1.22 fiF , FOXT AR 41 3 TC i
FE2 5 (P>0.05).

Bl SRR I [R] A A, 5 0 i A D
JIE, SOD \POD | CAT i 14 34 52 WL SE 3 Jin J5 9 20 119
(K 4) o FEXHR 41, SOD 1 3 P 4 156.49
U-g"', X R4 2 + 5 7 d, SOD B9 175 P 3% Jin £
207.48 U-g™', 55X BUAIAH L3S N 1 32.58%. M T
7 dF|T-528 d,SOD Ay M 0 2 AR, 78T 4Lk
28 d i, SOD FTEPE N 62.13 U-g™', 5% FRZH A FL
T 60.30%, 7EXIRZ, PODRTHME N 358.93 U-g ™',
MK BE 20 31 T 5L 21 d, POD 4 37 1 48 i 31 957.09



5521 Z uncE: $4% (Populus euphratica) %} & p38 F11 52 W38 04 Az BRI L FRAE 209

600

A: 100 mmol-L!

5004

400 A

3001

200 1

CAT/(nmol-min-g!)

1001

14
JHpIEL R i/d
600

CAT/(nmol-min-g!)

C: 300 mmol-L!
5004

400 A

300

200 A

CAT/(nmol-min-g™)

100 1

14 21 28
SEL RN AT

CAT/(nmol-min-g™)

600
B: 200 mmol-L"!

500 a

N

S

S
1

w

(=3

(=}
1

[

(=3

(=}
1

—_
(=3
(=}
1
o

(=}
1

14
Ty it fE/d
600

D: 400 mmol-L"!
5004

B

=)

S
1

(%

(=]

(=}
1

353

(=]

(=}
1

—_

(=3

(=}
1

0 7 21 28

14
Jori e i)/d

ARVNG PR ZE 5 B3, P<0.05
K3 a0 R o AL S (CAT) i PRy 284l
Fig.3 The variation of CAT in the leaves of Populus euphratica under different salinity
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Fig.4 The variation of SOD, POD and CAT in the leaves of Populus euphratica under different drought
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Fig.5 The variation of proline content in the leaves of Populus euphratica under different salinity
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Fig.7 The variation of MDA content in the leaves of Populus euphratica under different salinity
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Physiological responses and differences of Populus euphratica
to salt stress and drought stress

Li Duan', Si Jianhua’, Li Jiyan', Wang Peijiang', Yuan Liming'
(1.Institute of Geographical Science, Taiyuan Normal University, Jinzhong 030619, Shanxi, China; 2.Key Laboratory of
Eco-hydrology of Inland River Basin, Northwest Institute of Eco-Environment Resources, Chinese Academy of Sciences,

Lanzhou 730000, China)

Abstract: Using two-year-old Populus euphratica seedlings as test materials, the study of P. euphratica under
different salt stress (0, 100, 200, 300, 400 mmol-L" of NaCl) and different drought stress (0, 7, 14, 21, 28
day) was conducted. The results showed that: In terms of the antioxidant enzyme system, with the increase of
salt stress and drought stress, the activities of protective enzymes SOD, POD and CAT increased first and then
decreased. The reaction speed and duration of different protective enzymes were different in response to drought
stress and salt stress. The protective enzymes of P. euphratica were comprehensively regulated to form the de-
fense function of the whole antioxidant enzyme system. As for the osmotic regulation system, with the increase
of salt stress and drought stress, the content of soluble sugar continued to increase, and the response speed and
duration of its accumulation to different levels of salt stress and drought stress were different. The osmotic bal-
ance was maintained by the continuous accumulation of organic matter to form the long-term protection function
of the osmotic regulation system. In the cell membrane system, with the increase of salt stress, MDA content
first decreased and then slowly increased, basically maintaining a low level, while with the increase of drought
stress, MDA content continued to increase. Under salt stress and mild drought stress, P. euphratica can maintain
the integrity of cell membrane structure and function through adaptive regulation to realize the protective effect of
the cell membrane system. Under salt stress and drought stress, the antioxidant enzyme system, osmotic regula-
tion system, and cell membrane system were adapted to enhance the salt tolerance and drought resistance of
P. euphratica. The study on physiological response of P. euphratica to salt stress and drought stress is of great sig-
nificance for the cultivation and recovery of the seedlings in the lower reaches of the Heihe River.

Key words: Populus euphratica; salt stress; drought stress; physiological responses



