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TEA YR fil ke — RGBT AL . BF5E 0 . it
KR AT BRI i, R R, b
Jita K Az i T R e N A R RN, PLOK.
Mg. Fe. MnFfICufEJL- AT E, FEIENa™f
Sk L NaCla E KRR EEG I, /K 4% R wT 4 ]
Na M FL R, HmHEALs oo R0 & &, Ml
HE, RIHEW AT ERE 0 AR SCE i 4 H R [
W FE KB R X NaClUlM A T B 24 B4 i ad AR S 3
RS PRI , B RE R R T i HAMNE K4
PR %o} P B A P R O T3 I R RSN, IR IR
T NTERL

1 PRSIk

I AR5 A3

BElA Ry “HRE” ZAEARER (HE
MBI bl A PR A Al fe it ) o il e ey &) — 2
FRFRLARL G R A2 Fo b -, IR 0.19% A Hg C1L% WU
15 ~20 min, R WA YL = T3
Ko e o o RSFRRICSE & (2.00 g ) BISRZAE
R RE AN TR SR G, BE IR @K 20 em x
15 cm x 9 cm, FFFRFIEFTONKEEA (H8200 g) o
R SR 5 DEHE1/2 Hoagland & 32K (pH
P E6.5+0.1) o THMHEI0 K (ks
5 em) HEFERKFH B E T NaClE WK
TR AR & ETE o AR D8 T T AL R U8 23 S 61
AEH D AR CK: Hoagland’%?%?ﬁi; S: 150 mmol
L' NaCl; SSA1l: 150 mmol L' NaCl+0.2 mmol L'
SA (/K## ) ; SSA2: 150 mmol L™' NaCl+0.4
mmol L™ SA; SSA3: 150 mmol L' NaCl+0.6 mmol
L™" SA; SSA4: 150 mmol L™ NaCl+0.8 mmol L™
SA; AbFES. SSAL. SSA2. SSA3HISSA4MIEIY
H Hoagland ¥ 77 B i 10 6, B AbBEE &2 3K,
R AR RE — WAL B, FRPUY, ) T BE AL
BRSO, 3. 6. 9T RAARYIAE il I A B4R
1.2 MEmMB 5%

AR AR RO e TR Rk e e (DR
OB O R MR R —ER0 R MR ) 5 AR b 1 b
TR, 12— TRV AR, ET105 C
MEH AT 1S min, 75°CHTRfHE, FRETE,

AR AR TR bR 40 TR 1 A s SR A
X Ry U IR (MDA ) &SR A BRAR
B mkme . WA E LR (SoD)

1.1

KA BE DM (NBT) SEfeid ke 0, L
I HDEIE JFENBT50% A — A~ B i P 5 f7 5 o A fk
Y (POD) R AAIAmE " AL A
(CAT ) ZHBChanceflIMaehly SR R
1.3 HiEE

FHExcel 2010F1SPSS 19.0%5 5144 4T 804 1)
IEFRE S VER, 035 A 56 R Fl Duncani:

2 R 5L

KIFEEFINaCIFME T BEE B E KB
A

H R 1AT AL, NaCLXf B8 22 B4l i A K 2 A U]
A RIVE T o AMIE K A B2 (R I A 8 3 A 2
MAERASR T —EBRENER, HREME T
Jifp 30 B 6 BROK S . 5B 150 mmol L' NaClifrif
AHEE, 0.2, 0.4, 0.6 F10.8 mmol L™ /K8 87N
A foff BB S R g 4 i R 529.01% . 30.99% .
43.38%137.46% , MEFZ b 14 ik 5 45 i 1E n
11.22% . 16.67% . 37.92%#134.00%, Hi b3R5+
A IN10.60% . 15.68% . 31.36%H127.97%;
Hiy R 0 0 T4y S N8.49% . 14.37% . 25.46% Fi1
23.53%, MRS T E 3 HIIEN7.26% . 8.06% .
15.32%M112.90%.,

I 7] Vi BE 14 7K 4% 18 % Na CLI 38 T 2 52 25 40y
()45 A K AR AR sg B AN TR, 255 A AS [R] Ak 2
R R R . AT A A KA bR ]
s 0.6 mmol L™ /KZRXF 150 mmol L™ NaClJiif
T PR LAy A A 1 % ik A e B
2.2 KPHEEXINaCIfh B T BEEHEMELEE

E3:0p=A1)

HaE SRR AN R ERARERE, &
HUBLE s B B R . e R R U L BN
B PR AT VT R K A i R P R
A 3 45 3 1 ML A R e, L TR A A Y
AP feig (soDb) | ALY EE (POD)
HEMER (CAT) 2B 1) RELE £
BFBEEGE, R RTEEA Y, R
%%‘@ [21] .
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B B T A2 < G 3 P 32 W - e A A T aa Ab 3
(553K, 150 mmol L' NaClAbFRAISODIE PN
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Table 1 Effect of salicylic acid ( SA ) on growth of Lolium perenne seedlings relative to treatment
Hb 1 #B 4 R AR
R b PRiF A Aboveground part Underground part
Plant height increase
Treatment Com) i T Fresh weight T HEDry weight i 7 Fresh weight THDry weight
(mg plant™) (mg plant™) (mg plant™) (mg plant™)
CK 6.79 + 0.24a 30.05 £ 0.87a 3.18+0.15a 13.67 +0.75a 1.49+0.11a
S 3.55+0.21¢ 20.94 +0.91d 2.36 £ 0.09d 10.37 £ 0.70¢ 1.24 £ 0.08¢
SSA1 4.58+0.31¢ 23.29 +1.82¢d 2.61£0.18cd 11.25 + 1.03be 1.33 £ 0.09hbe
SSA2 4.65 +0.28b 24.43 +1.37¢ 2.73 £0.19¢ 11.86 + 1.09bc 1.34 £ 0.12bc
SSA3 5.09+0.17b 28.88 + 1.27b 3.10£0.16b 13.01 £ 0.98b 1.43 £0.07b
SSA4 4.88 +0.28h 28.06 + 1.29h 3.02+£0.16b 12.81 +0.74b 1.40 £ 0.06bc

TE IR ALPECK . Hoagland& F5H; S:

150 mmol L™ NaCl; SSA1: 150 mmol L™ NaCl+0.2 mmol L™' SA (/K#%i& ) ; SSA2:

150 mmol L™ NaCl+0.4 mmol L™" SA; SSA3: 150 mmol L™ NaCl+0.6 mmol L™ SA; SSA4: 150 mmol L™ NaCl+0.8 mmol L' SA,

[d] ., [Al—FNARF PR s 22 53 3 (p<0.05 ) Note: Treatment CK: Hoagland nutrient solution; S:

150 mmol L™' NaCl; SSA1: 150

mmol L™ NaCl+0.2 mmol L™ SA; SSA2: 150 mmol L™ NaCl+0.4 mmol L™ SA; SSA3: 150 mmol L™ NaCl+0.6 mmol L™ SA; SSA4:

150 mmol L™ NaCl+0.8 mmol L™ SA. The same below. Same column, different letters represent significant difference (p <0.05)

1 773.0 U g, NaClihit 5k iR E & 4b B,
0.6 mmol L™'KA% M +150 mmol L™' NaClkb
(SSA3) HISODEMEE{L 150 mmol L™ NaCliift
AhEE(S) AHIEI IR Z, WNT17.2%, B3E&
THAE G A, EP AR, KB IMKY
2 5 NaCl1 4 Ab B 5 fU Na C1b e 40 B] A BB 22 B2SOD
WA TR 2. ULl AL, NaClphia fii B
R B SODTE I i AL, IR AR B2 K A%
M2 J5 I NaClBE Zb 3R (9 S8 22 B4 I SOD G PE 5 5

A NaClp 38 Zb3HAH L AT BT, (RATIK T Jo AR X 1]
(CK) o NaClpiB b3 T, BEFLESODIE
A BE 7K A IR v B 15 T e I B AR A e 34

Pl 2 01 &1 3 80 7 114 43 531 kg AN [) Ak 4 XoF 57 R )
Wi A ki (POD) Al A LAl (CAT) WG
P20 . B AT, B AbBEEE3 . HE6 K, SSA3
FISSA4LL I PODIE P i L T CK, W& TAb
FHSSAL1, SSA2FIALFES; 59K, KASI/K g IR ik
5 {UNaCUi A A 1) R 27 FEPODIE M AH b JC 1 2

e R PO [R) R R ] — b B () N R AR B R 22 53 2 3% (p<0.05) o F[A Note: Different letters represent significant difference

(p<0.05) between different treatments at the same treatment time. The same below

L K FINaCIAL T S 47 ) B LA M A T

Fig. 1

SOD activity of the Lolium perenne seedlings under SA and NaCl treatment
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25, HEZFMLTX R, Mo dEEsE3R, SSA2M
CATIE M B MK T I8, W% TS, SSAL, SSA3
FISSA4, HORMEOR, £ INsKAg A2 51
NaClJHifl &b B SR 22 B PODIE AT L JC % 22 5,
H W ERT X UL nTn, A [a]ih B B 3 54

HIPODFICATIE P ) 52 i B0 A AL T X SO D 14 1)
SZNA, NaClJPp i 222 LA i POD R CATIE M i
EREAR, SIS VR B K AG R S5 NaClPhia T~ i B4
T PODFICATIE Pk 5 B M NaC L 38 A0 BRAH LU A
B o

K2 KA FINaCIAh 31T 2 22 B oy i aod 4604 400 il 1% 44

Fig. 2 POD activity of the Lolium perenne seedlings under SA and NaCl treatment

K3 KABER FINaCIL BT 8 A2 e 4y i S A S i 1% 1

Fig. 3 CAT activity of the Lolium perenne seedlings under SA and NaCl treatment

2.3 KPEEXNaCIfiE T BEEHEERFAIF M
IEFARKNEO T, MR E R4S
TEBRAL T B2 -, TS AE ) Ak TR da i, X A
E TR SWEBIE 2, SHA R EERER
S R A G AR T, DY A R
o3 2 A AN RS R B AR, A
11T 3 BSGE FR) 45 £ RV IR, (58 2R e ) S8 B P e

FEOUMIING , PR AT BT
PR (MDA ) BOAR i 48 e 0 o 38
P S 4 M 5 1 02 T
A YA o P PO 35 O I 4 1
SRR 0L AT, CRARAY Bk A Y
MDA B BRI LRGP, FLE B2 2k KL
PRI R . NaClO M AT S FE 4 1
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MDA & it i I, KR mAFMH MDA S
AR RER . —Ea B, Bl R U B3
VR R e 55 . R, 0.6 mmol LYK
TR A G MDA 5 2 T i A 30 4 P e R BH . Ty
HALFEEOR, 0.6 mmol L' /K2 5150 mmol L'
NaClipia -5 E T BRERL MDA S &= 5
150 mmol L™ NaClfpiet 4b FEFFAR 127.60% .

P15 5 7S 118 2 AN [ Ak BEAN [) Fsf 300 2400 5 275 4 114

FREE o PR PBIRT AT, PR 4y v 200 0 S5 B 10 i 5 4
BRI R AR A A, IR R
CK 1 40 i 15375 v fe /s BARFR A XS B2 SE . NaCliif
et T8 5 )y VY A0 IR T O, AN A R 1Y
TS/ T 30T 48 T 3 P 8 A A
0.6 mmol L™'KAZ %150 mmol L' NaClliria
T MRS R Ay O T K Y 2B A AR dR o B
B, AR TN G AR A A R A0 AR

(T

0L, A0MBEE L B Rk T AR R A E R i

Kl4 KRR FINaCLAL B B3 Sy P N 5 4

Fig. 4 MDA content in the Lolium perenne seedlings under SA and NaCl treatment

K5 KRR FINaCLab BT S8 2 B 4y 200 i i a5 1

Fig. 5 Cell membrane permeability of the Lolium perenne seedlings under SA and NaCl treatment

SRRSO E o G ST N SER O S R4 I}
()4 BRAE AR IR b = 2R T — RANR R, K
PR B AR 3@ ok 48 f N SOD . POD . CATH4iL
ALY SRS Z A A R, IRt

ARG i A 2R A0 M 4 44 1 52 4 A
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Effect of Extraneous Salicylic Acid Mitigating Salt Stress on Ryegrass
( Lolium perenne ) Seedlings

LI Jinbiao" > WANG Xiuping’ YANG Jingsong'’

CHEN Jinlin> HE Lidan'

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing

210008, China )

(2 College of Forestry, Nanjing Forestry University, Nanjing 210037, China )

(3 Institute of Coast Agriculture, Hebei Academy of Agriculture and Forestry Sciences, Caofeidian, Hebei 063200, China )

Abstract

[ Objective] Salicglic acid ( SA) , a kind of phenolic hormone, Could Vegulate the

growth and development of Plants, and affect stress resistance of Plants. This investigation is to explore

effect of extraneous salicylic acid mitigating salt stress on Lolium perenne seedlings. [ Method] A pot

experiment was carried out, using vermiculite as medium in the pots (20 ecm x 15 ¢cm x 9 em each ) for

cultivation of Lolium perenne, in greenhouse. The experiment was designed to have two levels of salt stress
(0 and 150 mmol L' NaCl) and 5 levels of extraneous SA (0, 0.2, 0.4, 0.6 and 0.8 mmol L") to form 6
treatments, that is treatments CK, S, SSA1, SSA2, SSA3 and SSA4. After germination, Lolium perenne

seedlings began to get watered with 50% Hoagland nutrient solution (6.5 +

0.1 in pH) . NaCl solution
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and salicylic acid were added with the solution on DO ( the 10th day after sowing ) when the seedlings was
approximately 5 ¢m in height and then watered once every other day. So the seedlings were watered a total of
four times. The seedlings in the treatments were sampled four times on DO, D3, D6 and D9 for systematic
analysis of physiological and biochemical indices. [Result] Results show that application of extraneous
salicylic acid, regardless of concentration, significantly mitigated salt stress on Lolium perenne seedlings;
relatively improved the seedlings in plant height, and fresh and dry weights of shoot and root; significantly
increased the activities of superoxide dismutase (SOoD) , peroxidase (POD ) and catalase ( CAT) ,
thus strengthening the antioxidant enzyme system of the plants; reduced membrane lipid peroxidation and
hence damage of the membrane, which was manifested in reduction of cell membrane permeability and
malondialdehyde ( MDA ) content. Compared with Treatment S (150 mmol L' NaCl) , Treatment SSA3 was
the most prominent in the effect of mitigating salt stress. It increased the plant height of the Lolium perenne
seedlings by 43.38%, the fresh and dry weight of the shoot by 37.92% and 31.36%, respectively and the
fresh and dry weight of the root by 25.46% and 15.32%, respectively. On D3, SOD activity in the seedlings
increased by 17.20%, and on D9, MDA content decreased by 27.60%. [ Conclusion] To sum up, 0.6 mmol
L' salicylic acid is the optimal rate among all the concentrations designed to mitigate salt stress of 150 mmol L™
NaCl on Lolium perenne seedlings.

Key words Salicylic acid; NaCl stress; Lolium perenne; Mitigating effect; Aotioxidant enzyme;

Membrane lipid peroxidation

(SRfE4iE: HRM)

http: //pedologica. issas. ac. cn

—‘ +4indd 1002 $ 2016-7-1 9:50:39 ’7




