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70,80.,90,100 mmol/L) % i A F#FH ARG A Kk wh, FRABRT HAKREI R, £R %%,
F£ NaCl B 3 it F L,V A FFF AL EE NaCl sk B 242 F fi 48 % (R*=0. 9602) ,NaCl K B
&F 30 mmol/L B, 33 AFH-F 69385 L Hras b, A 10 mmol/L NaCl 642 & W A FHFH X
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D ERK I EFRSSEE REEFUARRAIK NaCl R ESHE R ZE THRELTERESE.H
RERAF AP PEE(POD.SOD) & L NaCl i & 89 38 &k I A 2638 e J6 AR B fr T2 0%
7 =8 (MDA) A& = CAT 7%t R NaCl 3R B 69 38 Az #f LI 40 S 4k 2 % A (TTO 5 NaCl 5%
W2 Ew K, A 30 mmol/L hILMEE, B4, RE NaCl & 8 ih LA F#F AARHAL
T3k 15.8%,8 200 mg/L KR EFHLR-FHL 23. 1%, oA DAFHTFRILALE
5 NaCl R EZ R EMIEZENAAR , FP—RRESMHATILAFTRFBEARGHHALE N Fo
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RBIR T REFE K RE  FERFIFE THEY
FEA RGN T AR AR AR B R SRR Y B b
ot P36 4 o Ry 2 B T ELSE I A B A AR S AL, R
[ R AE A A b B AT ER R RE ) AH 22 8 K, I HARXEAR
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HOH(53.242. 3 g, BEHUEH IR . BT TR F, 5%
FH 65 %6 FTEPRS T4 3 20 min, SRS AR H SRk FIZEIB K
Yeig 121 100°CK 8 min f5 , ZRAB/K P2 HIFE TR i B
24 h JE AT AR RIHE NaCl B B Ab2E
L2 REHrk

PEE EIRTAL B 5 3 5]  K/N—B & F 7,
FHHEPAEGHA 3 JRIRARA IR I CRZF IR , BN SR
I 100 ki, ZiRF (25°C) LIA [ ¥ BE ) NaCl % (10,
20.30.40.50.60.70.80.,90.100 mmol/L) 4 £k fiip 36 , Xt
BMOCKRAEE FAER. BMERESERE SHE
8, R ERF(20:00) [ 857 ML H#b FEAE B A PR WA 15
UEARAIAEXEE 8 3 d B 1 IRUEAR, ERREHIL
HEHTE] 8:00~18:00,YEHEHRBE 3 000 Ix, &R 25°C , AT
TBRE 75%~80 Y I 1F T 15 5% .

B FFESE HiC M T8 R 5 H , URAR )
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B R NE DL
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SR FH A B T v 12 4h 7 R R R Ak i (POD)
WM BRAR B B 22 BR (TBA) ¥k I %€ 4h v o O TR 1%
(MDA) & & ; T4 & MR 2 4 #E AR R 3% 71 (TTO) 5 AT
FH, 5 R 0 4 5 1 5 R 1 ek (NBT) S 34 i v
FE B ALY AL B (SOD) ¥ 1 5 i S Ak 040 1 I = 1t
AALE R (CAT ) 15 1 ; BRI A I FT b & &5 3K
s ERE R & B . RROO=MTFEZHL/
PRI T < 100% ., B EZWKE F (00 =[(A—B)/(C—
B)]X100%, =X, A & ut i & ZEFF8,B N
NaCl ¥ H) & ZE D750, C ik 56 i A 38 4 3
FH.
L4 S

SR Excel 2003 3 {447 848 G2 11, SPSS 18. 0 3k
PEXSFp T8 & R4 8 A B & AR bR b AT SRR R 22
4311 (One-way ANOVA) , 7E B 15 7K F 95 % F1 99 % % H
LSD Z&E ik H 25 B & ARG R P IE
AR LS E L hREZE RN, Origin 7. 5 /B,
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HETCRA B 25 525 X4 NaCl ¥R JE & F 40 mmol/L B, W& FHF
FhFE & 2R 2R M, 5B BAK T % A8, NaCl ¥ B 35 2
80 mmol/LEL_k i+ FE AR & ,80~100 mmol/L PLF
VDR EMTIHEREZREANBEI BB THE AR
BE NaCl 5507 & R Z H LM RIERH, DA E R
T &% 5 NaCl ¥k FF 2 4% B & 1) i #H 5 (P<<0. 001) ,
R RBGEF] 0.9748, A B IN N, 7E 3R 43 8 0 72
WL BRI 2 SR R 2 50 % 1 25 Y0 B, BF X B 198 185 %
S350 R Fh B & R I FE AR FRAE™ . RAE %I S
AT LK, YR F R 7T NaCl 8 F #1508 Ak
FRAE 4381~ 40,100 mmol/L,H A 10~30 mmol/L NaCl
EAE R F UL EFFREEE.

NaCl i8R T BB REAR U &35 Fh 7 B & R A8
KRN BIELE T FF P46 8 & afla] . A 1(Z)
AJA1,10~30 mmol/ L NaCl 38 4b 38 i V02 75 FhF 85 &
At i) e 72 DA R B JLR B 1 85 & R34 5 5%t IR A —
%(,40 mmol/L NaCl ffi bV &FFF 3 d FAFF
W &, UL JLR W & 3B K, ok e W,
40 mmol/L NaCl ff}ifi P& T ¥ & & FhF W1 16 84 & i
], 24 NaCl %5 ¥ ik B 35 3] 80 mmol/L D) b X4 3 F
FIHEEA LR TREMWHMEMR. HE 17K
LRI VR BEFF G 3 RS R KR 46 E
Fho56 7 REATR. EFTFHERIC~T7 DREET A
RECHE I, B 1 85 & BORBE/N 56 7 RUGHEE
B 2 R R 38 0, b1 95 R 8 R W N, EL VR B
NaCl Rk B NaCl #FEA R R IEHI I R, &6
k& »10~30 mmol/L X [i] ¥P 45 Ff F 85 & i NaCl ¥
FER3E AR IR E AR, YA 10~30 mmol/L RYHA&FFF
#£ NaCl Jilh38 T B8 & 9 BUR X [R]
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Fig. 1 Effect of NaCl stress on seed germination of Ammopiptanthus mongolicus
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HRACBE NaCl ¥ B2 936 i 35 B F B a9 (BT B A
7], 3 H 10~30 mmol/L i | ¥ 6 5 AR & 5 iR 5 1L
AR SR REARR LB 2R, mE 2(A)
1,24 NaCl # B T 30 mmol/L i, P& F 4 E R
5% BEAH Lo 35 R B ORI T B 24 NaCl ¥ BE7E 40~
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70 mmol/Li}, P& H 4 H AR K B & MK F xR (P<
0.05), 24 NaCl ¥ FE#E 80~100 mmol/L A, V&7 41
WER B R T X B (P<<0.01); 1 & 2(B) 7] 41, 4
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Fig. 2 Effect of NaCl stress on seedling growth of Ammopiptanthus mongolicus

Note; * , ¥ * indicated significant different between check at level of 0. 05 and 0. 01, respectively. The same below.

2.3 NaCl PHEXT DA F L H AIE R & B FHER &
o)Al

RIS HEREVE N Fl 7 R IR IR S #h F Rad FE
IR RS IE AR AT I MENE & 8T B PRI A&, W]
W E . BmE 3(ZE) A, YA 4h T R A
Vi & BBl NaCl Y& B3 in 2 506 M 28, 78 NaCl ¥R
40 mmol/L B, B 1 AT 0 & B &R (9. 12 mg/g),
SXFERAY 1. 40 £%; 24 NaCl ¥ E 5 10~70 mmol/L i,
AL BT VR A B YR T B T NaCl ¥k Bk 80~
100 mmol/L B , £ Ab B AT F M08 & & 33 B0 B AR F XTI,
NaCl ¥k FE > 80 mmol/L B, AT ¥ M0 & & W 2% F X
BB (P<<0.05),NaCl ¥ B >4 90,100 mmol/L B}, A #Hb%
B B ZELFNIR(P<<0. 0D, iR AN BB E,
FHIRVR BE Y NaCl REAR 3 b P9 38 B4 I 58 22 0 ) v %
PR RS A b AR T AR .

JRER S BN SR SR A THEYK A TR
Z— Y =R & 3, 44 T 40 MY B s, [ s AT
DR RE R Sz EY . mE 3GR) 4, Y

REMEIHER S B BE NaCl ¥ B 1281k a3 5 T %
WS E—3, Y NaCl ¥k EF 7 10~40 mmol/L i}, [
NaCl ¥ E MM L EM FHHER S EEWH IS
NaCl ¥& E7E 40 mmol/L if , WA EFELHH NIHER & &
iR (42. 6 pg/g) » Jxt BRI 1. 10 £%, NaCl ¥k BE#E 30~
50 mmol/L B}, h B NI &R & & ¥ m T X IR, & #
30~50 mmol/L f) NaCl 7] DI 4 i Il 2 iR & &= 0 3%
BN, 24 NaCl ¥ B 352 50 mmol/L LS5 , 40 i P IR R
Fr R T R, I HL Y 5 0 BR 2 8] 22 5 8 2 (P<<0. 05),
NaCl ¥ & 80~100 mmol/L i, ff &R & & Ak B &K
FXTHR(P<C0.01), FHI XY NaCl ¥ BF 35 2| — & 72 B i
SREBHEY AN TR IREARAORER, HT B ST, D
BN K 4 B8 A . R 5 P, WO 10 ~
40 mmol/ LIt & &S H FF, RAZFHHI T EN T2
Jolh36 435 385 VA 15 S » NaCl & B 7E 30 ~50 mmol/L B
BHFFRF R G 4E K, NaCl ¥ B 80~100 mmol/L
A SR A T 8 B M EAE

67

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

- E#IEF - 4

RF B L 201414):65~72

—_ =
O O =

M/ /%\f\% J
|

WV R
Content of soluble sugar/mg-kg!

PwW s N

*

k%
J% * %k
0 10 20 30 40 50 60 70 80 90 100

NaCli& £ NaCl concentrations/mmol-L!

2.4 NaCl B8 x5 V45 il S e o B a4k
Wy Ak il T P R 3o R Ak B T P 5

SOD W) EZ e RIERRE B i 5, HXT B 1k 40 i f
RGMhER—FREZNIIER. B3R 1A, NaCl
XA 4 SOD iR MR R R 5 AR SR
TR, NaCl ¥k H 10~80 mmol/L t,4hH SOD 1%
PEREE NaCl ¥ B A8 s K, 8 F X5 B, 5 %4 A
e 43 ) 88 n T 10.59% ., 13.59%. 21.49% ., 24.02%.
62. 98% .64. 93%.89. 72%6.103. 17% ., NaCl ¥ B H 90~
100 mmol/L it , 4 SOD J&M: 2R TRk, ¥ 5 xR 22 5
8.2 (P<0. 05) , LA AT VD & 75 S B Bt s 55 T 22 Jilp
BN T IS,

POD fE AN EEAEA Z — 3t 241k H. O, %
fi# . NaCl il 38 X ¥ 4 F 41 i POD & ¥ i 52 g 5 X
SOD JEME M —3. B NaCl # B 20~40 mmol/L 5x¢
WERARRES, HEAH2ER B E (P<0.05),NaCl #
BE2 30 mmol/L B, ¥4 5 4l 8 POD % P & 5 (258. 34
U/g), 5XHEAHL EF-T 7.93%,: T 20.40 mmol/L ¥
& NaCl £b 3851, 4 1 POD i 1 33 B B Ik FXF I (P <
0. 05) , H:H NaCl ¥k 3 fy 40~100 mmol/L B}, %8 POD
TR SRR, SXHBAM L, 25 TR T 2.41%.
16.92%.30.03% ., 48. 38%.58. 95% . 62. 58% . 68. 52%,
i NaCl ¥ & 3 10~30 mmol/L i}, 4h 1 POD % ¥ B
NaCl ¥ B 38 iz 2w , RV A F 48 POD I5
XoF R e g O BURR 7E B £k B aa T Bt RB i F POD
TR R B

CAT {&EMERE NaCl ¥ B 35 I i 35 n , F—% fik it
TR, A PRIE SR 52 05 , AN A] A il 5 R N AR R
FEAR ERAARAER RN B = A BN 4 W)
e H,O, 2 3 i %, CAT "#E H, O, 204 H,O F
O, IER H. O, MEEIEM . BN Y 3Z 5]
WG PRI B IS T B, %IR8 & BLAE NaCl £
e F Y& 4D CAT 1S VEY I B & T X, B ik
B A 100 mmol/L B} CAT E s (41. 20 mg/g) , %
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Fig. 3 Effect of NaCl stress on the content of soluble sugar and proline of Ammopiptanthus mongolicus

MREY 3. 33 £%,B% T 10 mmol/L ¥ B NaCl Zb 351, HA
[l B2 NaCl 4b 2234 5 %} 18 22 53 {2 (P<<0.05), %]
B NaCl ¥ B2 i 3 fin 5 |2 b 1A QI 3K L 18 BTG S8 P %

EF KEHEFEN Y RS CAT EHAE.
£ 1 NaCl PB4 ZF 48 POD iFHE.

SOD iF14#1 CAT FEMHIE

Table 1 Effect of NaCl stress on the activity of POD,SOD and
CAT of Ammopiptanthus mongolicus

NaCl ¥ B ALY EAREE SRAYEEE SRARMBEEE
NaCl concentrations SOD activity POD activity CAT activity
/mmol » L1 /Ue«g™1 /Ueg1 /mg e g1
10 81.35742. 85 cd 209.48+4.96 b 14.631+0.98 ef
20 83.56+1.98 cd 223.14+3.78 ab  17.69+1.07 e
30 89.37+3.46 ¢ 258.34+3.98a  19.13+0.85 e
40 91. 23+4.78 ¢ 233.58+5.21a 24.47£1.75d
50 119.89+2.13 b 198.87+2.13 b 29.65%+0.75 cd
60 121.3243.96 b 167.47+1.98 ¢ 25.35+1.57d
70 139.56+4.13 a 123.56+3.45 d 33.81+1.26 ¢
80 149.45+3.94 a 98.25+2.98 e 36.7240.96 b
90 85.31+2.15 ¢ 89. 56+4. 56 ef 39.93+0.78 a
100 69.41+3.13 e 75.35+1.75 f 41.204+2.31 a
0(CK) 73.56+1.69 d 239.36+3.69a  12.37+1.02 f

AR F i #m 257 B3, P<0.05,

Note: The different letters in same line indicate significant difference at the 0. 05 level.

2.5 NaCl B X P& FhF S RAE @3S
=AU

HE 4 AL, AR F R B 5 R M NaCl
WEMMMER E TR ML TR, 45 FET
10. 56 %6, 30. 72% . 32. 29% ., 38. 75% . 49. 79% . 65. 73% .
75. 66 %.76.30%.76. 75%.77. 16 % , Fh F IR R L S %
5 NaCl ¥ B 24 12 9 7 A 56 36 3 (P<<0. 001), NaCl
WETE 10~30 mmol/L I SR 5B LR &£ R
(P>0.05) , %4 NaCl ¥ B #8353 30 mmol/L LAJ5, B F3%&
SRR, B ¥ 5% B8 B 2 25 7 (P<0. 05) ,NaCl ¥R B Ry
70~100 mmol/L B, F FRIEWH FHEER A B F
(P>0.05),

P B SR IR S B T P 40 M PR e R 3R,
NaCl Zb3EF T RefE AR E B R 8 — e B2 s
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FEYTINE » RN Fh T RAZ A BT R %I
UAFRTRIZBEFRIEE NaCl IR E RSN B 3¥
TR UL NaCl U8 T VA F T 41U S5 36 n T
BIRYIBSNE , RERRI A T RE R B R B
B, WM7E— R E B3I T MTE . TR A
HRAY RN A AN R 2, 3E £ B R I ) TR S R I R
NaCl ¥ BE 38 10 » Foh 32 $2 9 19 5 Fi R B 2 P A1 DB
NaCl A —E B R AE T Rk BEAL BT XA FR 47
FMEE AR FI T REHL IE RN AEZE 7 A R S A A SR

N B (MDA) 2R E AL R A1, K B i)
R AR IR ALV AR BE , AT LA S AR ) i 2 186
Bt E AL, B BOIER MDA iR Bk B AN A b
PRI A, B 2 i AN B ZE B R AR, I,
MDA MR RIE—EFREE F R T RN B 25975 3R
&, MDA AL, LIl A A B 7 552 A h 24 T2
R, B A BR T AT TRIER MDA & &
K NaCl #& B2 (938 i 22 3.3 b7 AR EL T3 18 2051 B 5

07,

L a y=-2.1943x+26.9570
251 1 R?=0.9349,P<0.001

20t ab ab

LT

-10 0 10 20 30 40 50 60 70 80 90 100110
NaCli £ NaCl concentrations/mmol-L-!

RS HAER
Relative conductivity/%
O

T 26.67%. 90.00%. 113.33%. 140.00% . 153.33%.
153. 33%.,180. 00%.,193. 33%.213. 33%.,220. 00% , 1
B2 MDA &85 NaCl 2K B EHIEMHEXXR
(P<<0.001), 4 NaCl ¥ E#E 10 mmol/L A, 5% B2
BREZE (P>>0.05),10 mmol/L A5 MDA & &M &
NaCl R EREINEEE LA HY 5N BEREER
(P<<0. 05) , %4 NaCl ¥k & & 20~60 mmol/L B, MDA 4
BE NaCl #k B3 i 2 F & BT, UL F
FXFER a8 HUR AR M B E e 2 i 3
ANIE L (HE AR UL MDA & B3 IRA K, R\ HZ 2
FEFEER /N, %4 NaCl ¥ % 70~100 mmol/L B}, FF
B MDA & &8 22 5 A 5.2 (P>0. 05) , W V& &
FhF 2B E G E WA R R N D Fh 1 R E A R K 32
AR R REL, A EY R EFE. DL EFRE
B NaCl Ab 38 A8 R B RE 3 E A SN, A Rl T B R G4
miEE.

0.60

0.55 y=0.0318x+0.1600 a 2
0.50 F R>=0.9315,P<0.001 2 @ L—L
0.45 1 ab ab ab ab -

0.40
035 b
0.30
0.25

r C
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4 NaCl rEXtb ZE4HHENBSENA _BIEHRMW
FARFEERRZERBE, P<0.05, N,
Fig. 4 Effect of NaCl stress on relative conductivity and MDA content of Ammo pi ptanthus mongolicus

Note: The different letters indicate significant difference at the 0. 05 level. The same below.

2.6 NaCl e XA F LR R IE 1% m

VWA E MR ARG 51 (TTO) FRAK 3 B it S B A4 75
PR B ER T, f TR RENER BN . EH
KRR AL L B AR K TR B MY B RE IR, W) B 5% AL R
XTSI A A R, I AT DL AR R B RS B P
P, B S BEE AP SR BE 71 f 8 bR RAEFD T R Y 2
R Ak 2EAR AL, B 5 AT, AS R HRBE ) NaCl i o v
ZFHE TICEARBEMMHIERN DL FMHF
TTC B NaCl ¥ B f 34 hn 52 538 hn f5 1825 T B a3, 48
FF X BB, 4> B F B T 10.56%. 30.72%, 32.29%.
38.75%.,49.79% . 65. 73% ., 75. 66 % 76. 30% ., 76. 75 %,
77.16% ,3F H 5 NaCl ¥ 2% B E M A XK R (P<
0.001), HFE NaCl ¥ B 1) F+ 55, Ml /E A A58, 24 NaCl
W BEFE 0~50 mmol/ L A5 kAT , i NaCl ¥ B it 3 in
WA F 4 TTC 1 M 2 50 i 4 Wk B & 20~
50 mmol/Li}, gl TTC &2V TR 24 NaCl ¥ B i

50 mmol/L /%] 80 mmol/L K, 4 iR R iE /1 218
TR, B NaCl AL BV & F T N AR DL
TR Ly TR R R 4 5 A R B T X B AT 7E —
Y18 B AT AR 7 6 F) R B SR AL

100

E= 90} abab 2

&80t b =-9.1391x+96.371
2 00 R=0.9142,P<0.001
QO

= 60 b

=

= 50

w1 40}

W& 30f ¢ ¢ d

E 20f Fed od

E o} ﬂ ed g
S I | R Nk

-10 0 10 20 30 40 50 60 70 80 90100110
NaClift & NaCl concentrations/mmol-L"!

B 5 NaCl BMEX % E S EIR R E KRN
Fig. 5 Effect of NaCl stress on TTC of

Ammopi ptanthus mongolicus
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2.7 NaCl i E /KA1 200 mg/L B RABFWETF B RRIEAME, HEAH B ZR(P>0.05),
IR B &R 3 Wit E4ie

B AR NaCl XtV & F #7785 & B A B8 & 00 5 1E
F BB K5 45 e BE NaCl &b 28 i) Fp 705 2 38 8 A9k
B RR, NMFIREWEWERERE, DLEMTH
%9 dJ5 KR ZF T ER WK 24 h AR
KT IR E RIS 3 Kk mIgnt .58 3 KUUG
P RIRE R B EE/N . hE 6 TH, B KEUAE
FhF T KR 15.8%, 8 200 mg/L B EW L
FR TR AR 23. 1%, 78 10% /) NaCl ¥ b
KEMMTH I K FRIKB T 87. 9%, FKH —EWE K
NaCl ¥ S 2B A Il T WL HFF & 7558
PREFR R 20 1, Y R LR . DR F T
BAERGE W & , HLH & B AR KA FEAR. ZRIBKHIkE
B &5 » 2 MR NaCl Ab 37 KR 85 & %5 NaCl ik
ERBEMRHXIRER =0.9797, P<0.001),

4L e SRk

= H.200 mg/LREE
y=-5.1333x+51.333
R*=0.9797,P<0.001
y=-3.3697x+34.333
R*=0.9824,P<0.001

FhFifi%e R
Seed germination rate/%
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B 6 £k 200 mg/L RERLEBEDEEMFREFRE

Fig. 6 Seeds recovery germination of

Ammopi ptanthus mongolicus after complexed distilled
water and 200 mg/ L gibberellin
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0. 9824, P<0.001), NaCl ¥#&E+F 10~40 mmol/L i}, &
200 mg/L 75 A 1o 2 5 TR &K G B R 7 i AR
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FERDERTEZRBKE R F I & % (P<0.05)),
NaCl ¥ ik %] 70 mmol/L DL kB, Y& F F 7k & 8
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FERA e Um0 22 R A BB X 3 7 Fh TR A
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NaCl ¥ B 38 Vb & 35 FhF /K 3T 9 4 ARk 322
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fig SOD.POD.CAT &, EE R G th, Niifem T
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YL —E W E ) NaCl BARME T WL F TR X,
B AT AR Vo 1 18 s T2 5 2 fl 3 2% A
J& » VDA T8 A T AR PR SR 4R i e F) AR AR SR DL IE
L ERBRIRISE » phy T BE SR B il T V0 & b T B
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Effect of NaCl Simulation of Salt Stress on Seed Germination and Seedling Growth of
Ammopiptanthus mongolicus

ZHANG Jiao,ZHANG Da-zhi,MA Yan,LI Ying-yun
(School of Life Science, Ningxia University, Yinchuan, Ningxia 750021)

Abstract; Taking seeds of Ammopiptanthus mongolicus as material, seed germination and seedling growth of
Ammopiptanthus mongolicus were measured under treatment of ten different NaCl concentrations from 10 to
100 mmol/L with incubation method,and the restoration germination of seeds was observed. The results showed that the
seed germination percentage of Ammopiptanthus mongolicus showed a significant negative correlation(R* =0. 9602) with
NaCl stress, seed germination percentage of Ammopiptanthus mongolicus were improved by low content NaCl
(10 mmol/L) stress and treated with NaCl concentration at< 30 mmol/L was not significantly comparing with control,
however the germination of those seeds treated with NaCl at higher concentration (=80 mmol/L) was inhibited. The
seedling root length,the fresh weight of shoots and roots of seedlings,and the R/ T rate of seedlings gradually decreased
with the increasing of the concentration of NaCl,activity of POD and SOD, soluble sugar, proline tended towards increase
to decrease,activity of CAT and MDA content tended to go up gradually,and TTC showed a single-peak curve. When
removing these tress of NaCl, some non-germinable Ammopiptanthus mongolicus seeds germinated after complexed
distilled water and 200 mg/L Gibberellin and recovery germination percentage reached 15.8% and 23. 1%. Comprehensive
comparison, Ammo pi ptanthus mongolicus seed germination recovery germination was significantly negative correlation
with salt concentration. It also showed that Ammopiptanthus mongolicus seeds displayed a higher potential germination
and salt resistance properties in a range of NaCl concentrations and were inactivated in higher concentrations.

Key words ; Ammo pi ptanthus mongolicus ;NaCl ;salt stress;seed germination;seedling growth
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