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Effects of NaCl Stress on Main Osmotic Adjustment Substances

in the Seedling Leaves of Populus euphratica
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Abstract: The two-year seedlings of Populus euphratica planted in sand pots were irrigated by water with
different concentrations of NaCl: 0.3%, 0.6%, 0.9%, 1.2% and 2. 0%, respectively, and the no NaCl
treatment as controls. The leaves were collected in day 1, 5, 10, and 20 after salt treating to measure the
proline(Pro), soluble protein, superoxide dismutase(SOD), Na“, K" and Cl contents for learning the
tolerating-salt mechanism of the seedlings. The results are as follows: 1) proline contents in the leaves in-
creased gradually with the increase of salt concentration, and with 2% NaCl treatment, the proline con-

tents increased rapidly. Furthermore, salt concentration was a more important factor than salt-stress time
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to affect proline contents. 2) The SOD activity in the leaves decreased under 0. 3%, 0.6%, 0. 9% NaCl
concentration treatments, but it increased significantly under 2% NaCl concentration treatment. Salt-
stress time affected SOD activity more significant than that of salt concentration. 3) The soluble protein
contents in the leaves decreased at first and then increased with the increase of NaCl concentration. Salt
concentration affected soluble protein contents more significant than that of salt-stress time. 4)K" content
in the leaves decreased gradually with NaCl salinity increasing or salt-stress time prolonging moderately.
Otherwise, the Na® and Cl contents in the leaves increased gradually with NaCl salinity increasing or
salt-stress time prolonging moderately. In high salt salinity treatments, the salt stress time was a more im-
portant factor affecting Na™ and Cl~ absorption than that in low concentrations. Therefore, physiological
process in the seedling had some ways to adapt to salt stress by increasing proline content, soluble protein
content and SOD activity significantly and keeping a high level of K* to enhance the seedling ability to en-

during salt. Seedlings would be suffered in high salt salinity soil more seriously with salt stress time pro-

longing.
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Fig.1 The effect of different NaCl concentrations and

stress time on proline content in the leaves
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Fig. 2 The effect of different NaCl concentrations and

stress time on SOD activity in the leaves
2.2 NaCl iR B 5 B8 B 8] 33 i+ SOD & H 5 im
NaCl i J5 . 834 it 7 v SOD 3 M 7E v i ik
JEE A BT it i 3 R [ (9 E 4K AR Ak ks A ol & A (A
2) . Bl AR 23 e BE (Y 3G L 4% 0 B R R SOD 3
RN R AL, B s 1 XA 10 XA,
SOD 7% VB 3 £h e B2 (9 35 i 9 28 At S AR L, 1 5

“W7HL, BB 10 RAIE 2. 0% AL PR T & & T CK 4b
AL, H A AR B SOD 36 PES L F CK AR B, Wi 5
5 KB, SOD i Vit % £k 43 He B2 0 3% fin imi 385 i 4%
BE R AR B 4 e CK &b 33 m T 17, 32%
25.82% .57.84% .74. 51 % 1 86. 62% , Wil 55 20
KB SOD I P Bl W B2 (00 38 i 52 56 7F [ 5 14 58 1Y
HEGTE 2. 000 B T A F A (397.49 U = g 1),
0. 6% 4b ¥ T 3 M 1k B e AR E, LN i & E W
59.09% . 3 HAEH B F Jr 2253 Hr & B . NaCl #k
JE(Fs.s = 17. 03, p<<0. 01), i} 38 i 8] (Fy, =
65. 87, p<<0.01) K NaCl ¥ & 5 30 i 8] #4232 H.AE
FH(F5. =18. 69, p<<0. 0D X} # 4 it F SOD %
PR A R, kv BE B 38 A R) A R 5 T
36 B[] 9 34 07 LU AR R A7 430 A Tk 38 B[R] X SOD i 1
(IE2 I K F NaCl ¥ 5 & NaCl ¥ i 5 30 B[] (1)
L HAER,
23 NaCliRESMEREXMHATEEEASEY
g

EAA I T R] P AR RO [ A B AR
S SR B U 2 R B ) 3 0 S S B AN S 1S i
B BITE 0. 9 Y Ab B Ik B AR (B 3) . fIkEh ik
J& 0. 3% .0. 6 %0) kb TR 547 i Fr v AT PR AR
2 I P2 ] A T RIS 5 20 R EBER 1 K43 5]
WA T 6. 44 %6 F1 43, 71 % 5 17 76 85 ¥ BE (2. 0%) 4b
PER RIS, 7T Pk 2 1 1 B A 0 ) 9 4
Kmisghn, 55 20 RS 1 R T 32.01%, 3¢ H
YERIRUA % J5 22 43 1 » NaCl ik B (F; 5 = 539. 62,
p<<0.01)  Jr3B B ] (F5. 5 = 99. 68, p<<0. 01) M #k
JE 5 36 1 JE) 9 38 B A (Fys s =39, 11, p<<0. 01)
XFEA R AR A S E R AN R E .
07 H A3 M. NaCl v BE Xt nl i M H & =
S0 KT k3 B ) Ko NaCl ik BE 5 ik 36 i i) 1) 52 1

EH .

24 NaCliRESHERBNHENEFESEHE
i}

2.4.1 K" Na &% Hpaar.8mmtAh K

Tt bEE NaCl [0 v B 0 38 T A 30 i (] 9 28 K
EREAES . F NaCl i B~ KT & i AE
Bl REHS RN ERRE. SWRES S5 KILE
1T KA AR T 6.47%.9. 29 % F1 10. 42% s Hi A %%
oA B ) 2 ) 25 S ORI L BRI AR R i aa
BT BE B 3 T A SE G K A A A AR AN
K& BE NI ia 28 20 RIS 1 R AT
2.82%.7.99%,13.93%.15. 62% Al 11. 91% . %
HAEH A FE 22598 NaCl #k FF (F5,,5=78. 93,



45 6 30

SZEWE S NaCl I3 X5 3 4% ) v - 25 2098 38 1419 W0 5 ) 52 ) 9

»<20. 01) FUI A B ] (F5 s = 28. 71, p<<0. 01) X}
it B K8 i A 8 5 i, JF B NaCl ik &
Xt K 00 5w K T 3 i 5 e R 5 e i )
52 HAE ] (Frss = 1. 37, p=>0. 10) Xt & 4 M- | vh
K* & m A 2 (| O,

AR R Na® & i fE NaCl i ik B (14 3%
TR P 360 ESF ) £ HEE R S22 B 34 (0. 6 L0 b BRBR M)
Na " & fF NaCl fIG ¥k B W 3e T o 45 Jilk 36 B 8] 22 [
ZERARE, NaCl Py B T 56 1.6 R5%
10,20 K Z[a] 22 5 4 25 NaCl @&y B a5 1
EERIZRIBRESE 1 KA 5 K2R AN E, e
i3 P[] 22 ] 2 2 S W L O ELAE O W) B 38 Mk EE R
B 2 W 38 I IA] 9 2 K, Na ™ 2 52 19 338 o il J3F o, 7 1%
K (0. 6% A FRBRAN) L 45 W BE T Wr i 55 20 KR LA
LR 45817 6. 44%. 21. 50%. 32. 53% #0
35.88%0 . & H AR W Jy 2 43 M- NaCl ¥ &
(Fs.5=494. 91, p<<0. 01) Jp3a B ] (Fy 5 =50. 22,
Pp<<0.01) B ¥k B 5 Wy 301 05F 18] 199 28 B AR (Fis.0s =
10. 90, p<<0. 0D X #AMG I v Na ™ & HA @

M, A A . NaCl SR BEXT Na™ & & 19
S KT a0 ek 1) K e B 55 e ek 1) (R s EAE

10 —— HIR —=#5K
—— 10K ——F20K

N e
T T

WHEHEASE/ (mg-g ™)

ck 0.3 0.6 0.9 1.2 2.0
NaCl#k E/%

B 3 A[E NaCl ¥ & X ffri8 it (8 %3 #8 4% it Jr o
AAMERSENEMN
Fig.3 The effect of different NaCl concentrations and

stress time on soluble protein content in the leaves
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Fig.4 The effect of different NaCl concentrations and stress time on K™, Na™ contents in the leaves
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stress time on Cl~ content in the leaves
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