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Effects of salicylic acid on cold resistence of
Paeonia suffruticosa leaves

QIAO Yong-Xu

( Department of Life Sciences, Tangshan Normal University, Tangshan 063000, China )

Abstract: In order to explore the physiological mechanism of salicylic acid (SA) improving ability against chilling in-
jury of plant leaves, 20 d old leaves of Paeonia suffruticosa cultivar ‘huhong’ were treated by 0,0.5,1.0,1.5 and 2.0
mmol * L7 SA under 4 °C darkness incubator,and then effects of SA on the contents of H,0,,0; « ,soluble sugar,
soluble protein and malonaldegyde (MDA) content,the activities of guaiacol-dependent peroxidase (POD) , superoxide
dismutase (SOD) and catalase (CAT ) ,and membrane permeability in leaves of P. suf fruticosa were investigated in
0,4,8,12 h later. The results showed that low concentration of SA(<{2.0 mmol « L") could reduce chilling injury of
leaves of P. suffruticosa ,the content of H,;,0; * and MDA, and membrane permeability of leaves of P. su ffruti-
cosa. However,it could increase the contents of soluble sugar and soluble protein, and activities of POD, SOD and
CAT of leaves of P. suffruticosa. Especially,1.0 mmol « L' SA could decrease contents of O; * and MDA, and re-
duced chilling injury of leaves of P. suffruticosa. The longer the time of lower temperature treatment was,the stron-
ger the protection of SA to leaves of P, suffruticosa was 2 mmol L SA did not significantly reduce the low

temperature inducing leaf water salinization degree, The degree of chilling injury of leaves P. suffruticosa un-
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der 4 °C for 12 h whether to 2 mmol L' SA use or not was the same. It was concluded that whether SA can ob-

viously improve ability against chilling injury of leaves P. suffruticosa depended on SA concentration. 1.0

mmol * L' SA reduced chilling injury of leaves of P. suffruticosa ,while the lower or higher concentration SA

could not obviously increase the cold resistance of leaves of P. suffruticosa. The results can be applied quickly

in early spring production of P. suffruticosa ,and provide the theoretical reference for ability against chilling

injury of other crops.
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Influencing on O; » and H,O, contents in leaves of Paeonia suffruticosa treated with different concentrations of SA

SA ¥ JE SA concentration (mmol » L)

0.5

1.0

1.5

2.0

Table 1
ecg: Eig i YR AL 38 5 )
Physiological Low temperature
index time (h) 0
O; &8/ 0 0.229%0.021a
O+ content 4 0.2490.014a
(pmol « g")
8 0.3024+0.013b
12 0.2614+0.017b
HO, &8 0 0.740%0.051a
H.O; content 1.550--0.116h
(mmol + L7 « g") -
1.570£0.132b
12 0.45040.023d
MDA & & 0.040%0.002a
MDA content 4 0.057%0.003b
(pumol « g*)
8 0,0481£0.002a
12 0.04740.002a

0.227£0.021a
0.20140.012a
0.284+0.021b
0.198+0.019d
0.745+0.045a
2.060£0.192b
2.590£0.201b
0.780£0.041a
0.0431£0.002a
0.051£0.003b
0.045+£0.003a
0.042+0.002a

0.228+0.021a
0.235+0.019a
0.250%0.020¢
0.18240.012d
0.739+0.047a
0.830%0.043a
1.280+0.110¢
0.39040.030d
0.0411+0.001a
0.047+0.002b
0.040+0.003a
0.036+0.001¢c

0.229+0.021a
0.246+£0.016a
0.298+0.018b
0.249£0.016a
0.7431£0.057a
0.630x0.038a
0.880£0.043a
0.32040.024d
0.045%0.002a
0.054+0.002b
0.046£0.002a
0.04240.002a

0.231+0.021a
0.25140.012a
0.282+0.019b
0.260+0.015b
0.738+0.053a
0.710£0.024a
0.790£0.032a
0.26040.0184
0.044+0.002a
0.0554:0.003b
0.047£0.002a
0.043£0.001a

. PHELREREERNAAFERTRAE 0.05 KELFENER, TR,

Note; MeanstSD for treatments that have different letters are significantly different at P<C0.05. The same below.

£ 2 FERE SA XAt SOD,POD #1 CAT FHERM M

Table 2 Influencing on SOD,POD and CAT activities in leaves of P. suffruticosa treated with different concentrations of SA

AR AEbR i 18 Ak 3 B SA ¥ B SA concentration (mmol » L)
Physiological Low temperature
index time (h) 0 0.5 1.0 1.5 2.0
SOD ¥ # 0 5082+ 102a 5079+ 94a 5050+80a 5088499a 50494 112a
(5(.)2 fftix:ii‘n{) 4 5274+ 176a 6420+ 389b 72224266 6802+321b 51214 256a
8 67384+223b 69174+354b 76304387 75154+219b 60634 365h
12 6076227b 64964 269b 70704 305b 6789+378b 64204 274b
POD & 0 10.400+1.527a  10.625+2.165a  10.738+1.291a  10.28940.998a  10.451+1.882a
(5‘??1"?2;{) 4 11.250£2.357a  11.875£1.931a  19.375+2.893c  18.125+1.098c  13.125-£0.882a
8 11.8754£1.07a  13.125:1.64a  20.000%3.00¢ 18.750+1.91¢ 18.125+2.01¢
12 8.750£1.00b  10.0004£0.892b  11.875+1.640a  8.750+0.663b  7.500+0.917b
CAT E# 0 1.66740.114a 1.68140.187a 1.59440.144a 1.68840.192a 1.694+0.071a
(S?Z,,aftxii;’,’,) 4 3.33440.267b 5.41740.391c 5.834+0,521¢ 5.000%0.320¢ 3.750+0.142b
8 8.750£0.274b  5.834%0.498¢ 5.83420.500¢ 5.41740.467c  4.167+0.231b
12 1.667+£0.103a  2.91740.188d  2.50040.244d  2.084+0.118d  2.084+0.097d

MR RA BN T 36.1%.47.9% F 19.4%, i
1.0 mmol » L'SA A BA SEFEERE T BIUNERET
50.2%. fEBALIE 4 h #1 12 h MBS IS AL 5%
oL, (BB 35 P A IR ERRAR T . i 1.0 mmol »
L'SA b7 8 h By B BEYS AR P BR 15 .
23SAMERAE T REAEANFILMEBERATSY
5::0F A0

# 3 R, B E R IE AL B E] A 5, B R 3K
FEEHFRE LM 12 h B SFERRIRERE. KE
Ab3E 0~8 h,SA IR EH FRET A LT SA b H
A FrFEE,.SA L 1.0 mmol « LT ANEE 4 h A3 5B
BAHE, BRI BREMT 44.03%; YR EL
AR 12 h B, SA AL A AR et B

BLSER, FAh, BEAR IR AL BB R 38 in , 4 PR B A
AAMEHM]EEESREAHASE TR, BIEK
ESAHESTUAREREONTEEENSE. B
HEENEEEE SARENHEMEASEREK, B
H 1.0 mmol « L' SA s R & AH B, HIKHF0.5
mmol » LA SA,ZJ/EH 1.5 mmol « L'#J SA;2.0
mmol « L' SA W52 5435 R T Al
HEARMENSE.
24 SAHMEBAELREPHAN FAEMNIIM
MFEAGTLEH,SA BBBEH I FZRE
RREE., WELHE 4 h DA, BT R A%
5. 8 h g, KA SA W4 FF B FF 46 H oK B
R, MR SA Byt 5 IR EER . RIBAE 1205,
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Table 3

Influencing on EC,soluble protein and soluble sugar contents in leaves of

P. suffruticosa treated with different concentrations of SA

SA ¥ JE SA concentration (mmol » L)

0.5

1.0

1.5

2.0

4 IR AR 1R 40 2 B )
Physiological Low temperature
index time (h) 0
LR S 0 33.400+2.092a
Conductivity 4 72.900+8.261b
(use*cm’)
8 82.40047,923b
12 89.900-8.006b
MHEEEASE 0 23.900+1.073a
Soluble proteir'l1 content 4 29.900-42.784b
(mg+g")
8 21.200+1.823a
12 23.400+2.095a
AEEETR 0 64.128+4.579a
Soluble sugarrlcontent 1 76.33445.578b
(mg e+ g")
8 60,09317.548a
12 64.438+6.457a

32.786+3.178a
40,800£2.659¢
80.5006.784b
88.200+£9.354b
23.900+3.201a
33.6001+2.096b
24,100%+2.017a
24.600£1.869a
64.039+6.028a
85.334+7.823b
69.093£5.774b
70.95518.652b

33.220£2.389a
36.200+1.936a
70.200£4.596b
84.300+6.492b
23.900£2.558a
41.100+3.827b
29.5001+4.163b
24.5001+3.004a
63.8291+5.396a
92.6791+5.889b
81.197+4.968b
68.78315.093a

34.102x4.000a
58.100+4.871c
79.400£6.527b
94.900%+8.537b
23.900+1,937a
29.50012.489b
22.900+2.001a
30.500+2.058b
65.57312.189a
82.128+7.463b
73.4381£3.589b
60.5072.774a

33.3883.997a
68.4001+6.582¢
80.300£9.368b
90.500%9.015b
23.900t3.014a
28.030£2.916b
18.80041.476a
20.100+1.784a
64.001£4.778a
76.645+3.838b
56,1621-4.997a
57.61014.256a

1.0 mmol « L SA 4B A /K FURE E &A%, 0.5
F1 1.5 mmol » L' SA £ A HH K, 2.0 mmol »
L' SA AN B A SA By A Bk RICRE B
BE.

£ 4 SAMEEBAEIERHAHEAETNRN

Table 4 Influencing on chilling injury of leaves of

P. suffruticosa treated with different concentrations of SA

6% 18 b 2 A5 ] SA ¥ /& SA concentration (mmol « L")
Low temperature time
(h) 0 0.5 1.0 1.5 2.0
0
4
8
12
E-TRRAM FRABSEER; RARAKBIREE.
Note: “ - "means no chilling injury symptom in leaves; “+”means chilling in-

jury symptom level in leaves.

3 wWikEER

SA TS A WAL B E M R RE AR
R 0 ) e A o ot U 0 R 5 06 A VR R AR ORI 3R
YR EYE (RS %, 2010), Kang et al.
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2.0 mmol « L' B SA & B} [a] &b 28 00) # 0 7 4+ 7
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CAT Fo POD EMHBRA B A THERE, K
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FRMREE., AR AN, MIBAE S h 6, K
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HHEBTHERRE NN ELRAH NERE;
RBAESh G, KU SEMBEEYE R TREY
$ AT EE VR Y B, BAREMRIBATE 8 h 5, RIP
EETEME T M, (BARRBEEBR REM O « A1 H, O,
B LAFEARIR AL 38 5 $AVE tE M & Bt LB PR (K.
WA, A—MErEyEERABEIESF S5 RE
AR T A .

MDA EEIE S Bl EZ =9, T 5 £ P E
TREARSERN,EZ R BN E Y RN
TR 78 2> i A 40 M B P R D B O R A BB AR,
AT S B4 B B 3 (€ &%, 2000) . MDA 7
EEFAKNEREN T EH8M, YHEKRLTARRKF
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Hef, MDA &< tH. EAWEEREERAH
ENSEZRB(ERSE,199), MESBENHEY
MDA SEHELH BK FHE®EBHHEY (EK
1H5E,2007), AR H, FEE K IR AL 22 6 ] 6 3
MDA &8% LHAE TR, 5KEFGEE 4%,
2007; AL EHEE 200D MR AR, BERXMESR
KREFTEE & T AR MHE Y BE AR @5 ZE L
. L AT B8 B T IR B 38 IR K R i) B R TR BT B
EWRE SA BEEEMH MDA &8 LA #E., &
% B,1.0 mmol » L' SA B B FEAK T 1% 8 g
TH MDA &8, FLRWIEH THYHA P K
MDA Z B8, ZR WA EBRE M. FikwH
1.0 mmol « LB SA BREER B4 FH ol F B PnsEr:.
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