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Fig.1 Effects of chlorpyrifos stress on SOD activities
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Fig.2 Effects of chlorpyrifos stress on CAT activities

of B. chinensis
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Fig.5 Effects of chlorpyrifos stress on proline content

of B. chinensis
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F1 MEKGBGEFREMET EiBE SOD HFMm
Table 1 Effect of chlorpyrifos on SOD activities of B. chinensis treated with or without SA U,
Qb (R + K R SOD &t SOD activities
Treatments (CPF+SA) 2d 4 d 6 d 8d
CK 421.5+5.2 ¢ 417.4+7.6 b 382.4+11.1a 380.2+1.9 a
0.0 mg/L+0.069 g/L 437.043.6 cd 433.044.6 be 409.0%3.9 be 387.84+5.0 a
0.0 mg/L+0.138 g/L 448.94+9.6 d 452.2+6.4 ¢ 419.3+2.9 ¢ 392.5+5.0 a
273.6 mg/L+0.0 g/L 365.3+11.1a 378.2+11.3 a 371.7+3.2 a 373.0+4.1a
273.6 mg/L+0.069 g/L 369.2+3.4 ab 384.7+13.6 a 375.8+5.9 a 383.4+5.5 a
273.6 mg/L.+0.138 g/L 389.3+3.5b 393.3+4.9 a 388.44+5.1 ab 390.5+3.8 a

D) FF [R5 A [ 71k # TR 2% 5 03 (Tukey's #:31, P<<0.05), F3£ [, The values with different letters in the same column are

significantly different (Tukey's test, P<C0.05) ,the same for the following tables.

R 2 SMNEKHERXFRMEMHIE T LiBEF CAT IR

Table 2 Effect of chlorpyrifos on CAT activities of B. chinensis treated with or without SA U,
Ak B (2 SE IR+ K D CAT {1 SOD activities
Treatments (CPF+SA) 2.d 4d 6 d 8 d
CK 135.4+3.6 b 136.1+1.3 b 138.6+2.6 be 136.1£2.1 cd
0.0 mg/L—+0.069 g/L 152.1£5.4 ¢ 149.9+5.5 ¢ 148.144.0 cd 144.5+4.7 de
0.0 mg/L+0.138 g/L 163.4+4.1 ¢ 157.3+4.8 ¢ 157.5+4.2 d 151.3+3.0 e
273.6 mg/L+0.0 g/L 84.943.5a 95.9+1.4 a 108.1£1.3 a 116.2+3.4 a
273.6 mg/L.+0.069 g/L 90.0+2.7 a 101.0+3.5 a 113.5+4.0 a 122.742.9 ab
273.6 mg/L+0.138 g/L 96.244.6 a 105.7£3.7 a 118.0£2.6 a 130.3+3.4 b
F 3 SMEKBGEIFRMEHIET LEE POD I
Table 3 Effect of chlorpyrifos on POD activities of B. chinensis treated with or without SA Us
b T (755 M 4 K A R POD {fift  SOD activities
Treatments (CPF-+SA) 2.d 4d 6d 8 d
CK 11.36+0.44 a 12.344+0.57 a 13.06=+0. 20 a 13.62+0.21 a
0.0 mg/L+0.069 g/L 11.88£0.30 a 12.68+0.32 a 13.68+0.20 a 13.93£0.36 a
0.0 mg/L+0.138 g/L 12.194+0. 32 ab 13.03+£0.21 a 13.95+0.09 a 14.072£0.16 a
273.6 mg/L+0.0 g/L 13.36£0.42 b 14.5740.43 b 15.34+0.25 b 15.60+£0.25 b
273.6 mg/L+0.069 g/L 13.91£0.32 b 15.01+£0.23 b 15.69+0.24 b 15.99£0.09 b
273.6 mg/L.+0.138 g/L 14.2040.32 b 15.20+0.24 b 16.16+0.19 b 16.194+0.22 b
F 4 MNEKGERMNBFREMET LSS MDA SEMH I
Table 4 Effect of chlorpyrifos on MDA content of B. chinensis treated with or without SA pmol/L

Ab 3 CREBE W+ K B R
Treatments (CPF+SA)

MDA & +# MDA content

2d

4d 6 d

8d

CK
0.0 mg/L+0.069 g/L
0.0 mg/L+0.138 g/L
273.6 mg/L+0.0 g/L
273.6 mg/L+0.069 g/L
273.6 mg/L-+0. 138 g/L

0.333%£0.012 a
0.3274+0.003 a
0.320+0.002 a
0.55440.017 b
0.54540.002 b
0.53520.004 b

0.351£0.016 a
0.345+0.007 a
0.335£0.006 a
0.465£0.013 b
0.457+0.004 b
0.446£0.004 b

0.34540.031 a
0.33840.003 a
0.33040.006 a
0.48940.014 b
0.47740.003 b
0.46740.004 b

0.359£0.011 a
0.351+0.003 a
0.345+0.004 a
0.432%0.019 b
0.4224+0.003 b
0.415%0.002 b

RS MNEKGBRMEREHET LIBE PoSENHM
Table 5 Effect of chlorpyrifos on Pro content of B. chinensis treated with or without SA ng/g
Kb 3 (FEHE M- K 4 1R Pro 5% Pro content
Treatments (CPF+SA) 2.d 4 d 6 d S d
CK 12.92+0.79 a 13.5740.59 a 14.09£0.98 a 14.94+0.77 a
0.0 mg/L+0.069 g/L 13.52£0.25 a 14.024+0.15 a 14.66+0.30 a 15.56+0.26 a
0.0 mg/L+0.138 g/L 14.01£0.13 a 14.89+0.13 a 15.08+0.17 a 15.92+0. 26 ab
273.6 mg/L+0.0 g/L 20.53+1.01 b 18.34+1.19 b 17.41£0.46 b 16.33+0. 35 ab
273.6 mg/L+0.069 g/L 20.934+0.43 b 18.81+£0.30 b 17.79£0.16 b 16.74+£0.23 b
273.6 mg/L+0.138 g/L 21.4140.17 b 19.3640.20 b 18.17£0.24 b 17.32£0.15 b
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W JE 2.4.6 d, BESC AL A T GSH &
AN 910 0. 061, 0,065, 0.060 png/g; MRk SA
WS, FigE GSH & #4038 0. 063, 0. 067,
0.063 pg/g(F 6) . FHIESLERATHL S SA &b
PS FiEE GSH & &84 B Ftm o B 5 22 50 8 R

ERIEARRE., WG 8 d, FEIL WAL P il
GSH &tk 0. 051 pg/g; SRWE SA L5, -
1H GSH &1l 0. 056 pg/g, Ir 224 M R W %
ZRWE, XRWEEE SA ¥ 8 d 5. LiFH
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®6 SMNEKGERINFLEMIET LIBES GSH RSN

Table 6 Effect of chlorpyrifos on GSH content of B. chinensis treated with or without SA ne/g
b B (F5 A6 - K b D GSH % # GSH content
Treatments (CPF+SA) 2d 4d 6 d 8 d
CK 0.04040.001 a 0.04140.001 a 0.04040. 001 a 0.04140.002 a
0.0 mg/L+0.069 g/L 0.04240.001 a 0.04240.001 a 0.04240.001 a 0.04240.001 a

0.0 mg/L+0.138 g/L
273.6 mg/L+0.0 g/L
273.6 mg/L-+0. 069 g/L
273.6 mg/L+0.138 g/L

0.044+0.001 a
0.06120.002 b
0.06240.002 b
0.063%0.002 b

0.04540.001 a
0.06540.001 b
0.06540.001 b
0.06740.002 b

0.045+0.001 a
0.060£0.003 b
0.061+0.002 b
0.063£0.001 b

0.043+£0.001 a
0.05120.003 b
0.0544+0.002 be
0.05640.002 ¢
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Effects of exogenous salicylic acid on anti-oxidant defensive responses of
Brassica chinensis L. exposed to chlorpyrifos

GAO Fei ZHAO Te ZHOU Lin
College of Plant Protection  Henan Agricultural University/Key Laboratory for Creation
and Application of Nowvel Pesticides s Henan Province , Zhengzhou 450002 ,China

LIU Xiang-yang LI Ying-tao

Abstract The effects of chlorpyrifos and exogenous salicylic acid on anti-oxidant defensive response
of Brassica chinensis were investigated by indoor cultivation experiments. The activities of superoxide
dismutase (SOD) and catalase (CAT) in B. chinensis were suppressed significantly, whereas the activity
of peroxidase (POD) was increased significantly within 4 days after being sprayed with chlorpyrifos. In
addition, the contents of malondialdehyde (MDA), proline and glutathione (GSH) significantly in-
creased in a short period (2-4 day) after the spraying. These results indicated that the usage of chlor-
pyrifos caused stress on B. chinensis seedlings. The inhibitions of chlorpyrifos on activities of SOD,
CAT and GSH could be relieved by high concentrations of exogenous salicylic acid, whereas exogenous
salicylic acid almost had no influence on the activity of POD and the contents of MDA and proline. These
results suggested that exogenous salicylic acid only relieved stress on B. chinensis to some extent.
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