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Effects of three kinds of pesticides on activities of
defense-related enzymes in wheat seedlings

LU Chao, SHA Pin-jie, LI Xiu-xia. YANG Wen-ling, ZHONG Li.,

SHI Xue-yan™ , GAO Xi-wu
(College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract Pesticides affect the physiology and biochemistry of plants,such as photosynthesis,nutrient substance and so
on. In order to explore the effects of pesticides on the defense of wheat to pests and pathogen. the activities changes of
the three defense-related enzymes of phenylanlanine ammonialyase (PAL), glutathione S-transferases (GSTs) and
lipoxygenase (LOX) ,were examined in wheat seedlings during 5 days after treated with imidacloprid, methomy! and
omethoate respectively. The results showed that the activities of PAL decreased significantly at 6 h after treatment with
17.5 and 35.0 mg/L imidacloprid respectively, while increased by 38.9% and 40.0% respectively at 12 h after the
treatment compared to the untreated control. When treated with 100,200 and 400 mg/L of methomyl.the activities of
PAL in wheat seedlings increased markedly at 12 h. During 24 h after treated with 250,500 and 1 000 mg/L omethoate,
the activities of PAL experienced a significant raising-descending process. In contrast, the activities of GSTs had a
significant descending-raising process during 48 h after treated by 500 and 1 000 mg/L omethoate. Under the stresses

of three pesticides, the activities of PAL, GSTs and LOX in wheat seedlings showed variation with time. They finally
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returned to normal conditions. The activities of PAL, GSTs and LOX in wheat seedlings treated with insecticides

depended not only on the types of insecticides,but the concentration of insecticides and the duration time of treatment

as well.

Key words wheat; imidacloprid; methomyl; omethoate; defense related enzymes
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2)/NFZE 4l iR Ab B A BRSO RO A
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ATAb 3 o R O G B — 2 Wk BE 09 25 008 SR WO A
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1 mmol/ L2 H 3L BE 50D . 10 000g (4 °CH B L 30
min, BC_FTE WA R AR
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7. 288 Pamela 1Y 190575 . BUNZZ A BR (Z5ARD)
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A Sy AR 0
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ANEIR 1 0.3 mL B . 30 “CIEMR KW o KR
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M. L. L. Ferrarese 2" (% J5 vk, A4 Jm e k.
HPLC s 2 e rh s s AR 7
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F1 MHM KSEMEAFRRLEIN/NEE PAL FHEHNZIG
Table 1 Effects of imidacloprid, methomyl and omethoate on the activities of PAL in wheat seedlings

pg/(min * mg)

I ik S otk B H R B/ (mg /1) RZ BRI IE / (mg/L) SRR PR W / (mg/ 1)
CK

Aif 1] /h 17.5 35.0 70.0 100 200 400 250 500 1 000

0.1034+ 0.083%E 0.082E 0.094=% 0.097% 0.088% 0.078% 0.210E£ 0.215E& 0.202=%

0. 005 0.003" 0. 007" 0. 003 0.004 0.001 0.006" 0. 005" 0.028" 0.013"
1 0.090+ 0.125+ 0.126% 0.116%F 0.134%+ 0.1324+ 0.1364& 0.116+ 0.113+ 0.111+
0.003 0.006" 0.010~ 0.008 0. 007" 0. 003" 0.002" 0.012 0. 005 0.005
24 0.095+ 0.100+ 0.098+ 0.095+ 0.094+ 0.090+ 0.1084+ 0.0784+ 0.074%= 0.072+
0.001 0. 006 0. 007 0. 006 0.002 0. 005 0.023 0.002" 0.002" 0.002"
18 0.096+ 0,088+ 0.105+ 0.105+ 0.110& 0.104+ 0.1124+ 0.083+ 0.091+ 0.098+
0. 006 0.011 0.004 0.008 0.009 0.003 0. 003 0.009 0.002 0. 009
79 0.1054+ 0.123+ 0.125+ 0.101+ 0.118%& 0.1534+ 0.1314+ 0.1204&= 0.109+ 0.101+
0.008 0.010 0.008 0. 005 0. 009 0.024 0.006 0.007 0.005 0.005
120 0.073+  0.066FE 0.057E£ 0.066E 0.053F= 0.072%£ 0.068%£ 0.091F£ 0.065E 0.075+%

0.008 0. 004 0.009 0.010 0.003 0.007 0.033 0.007 0.010 0.001

TE: % R - 25 5 W3 (P<10. 05) 5 »+ R rl 22 R B #H (P<0.0) ., TH.

17.5.35.0 F1 70. 0 mg/L it Bt w43 1) 4k B /N 3 48.72 F1 120 h, kb FRLH /N b PAL 1% M 5 X B8
P IEALPRIS 6 h i, 17,5 1 35. 0 mg/L Ak Ht ik M2 S W R R %,
AEBRA /N FE B PAL 3G M B E BRG0P )S 12 h, 3 Fh 2470 kb XF /N 2 P PAL 5 M B ) Y 45
17.5 #135. 0 mg/L ¥ nit ik gb #RZH /N A2 PAL % TN PAL 1AL 5 2550 A B M T
PR 2 TE v, 5 B A O TR T 38, 9040 K I HAT — 2 15 1 55 B TR0
40. 0% . W ALFL S i ) ZE K & 24 (48 A 72 DL K 2.2 ZHFAEIT/INE GSTs FHER N
120 h,17.5 #1 35. 0 mg/L nfk dumk kb #EXF /N2 PAL 25 5% L Bk K 2 g A ARUR R AL BN R
T PR 1) 52 W A7 T R0 583 5 /N A2 1 P AL Y& PR 5 X BRAH e 5d N X/INAT GSTs WEPERYRZm , 25 5 WLk 2,
ZRYABE. FAP)E 5 dN,70.0 mg/L it H 500 A1 1 000 mg/L %R 0 i 4k BE/INZZ 20y 1
WK X /NAZ PAL T P 7 A2 @ 35 520 TEAIR S 12 DU K 24 ho /N2 T GSTs 15 P 5 %5 1R

100,200 1 400 mg/L K 2 Jg 43 Il 4b #L /N 42 &) FH L 2 A A AL B T 48 h, 500 Fil 1 000 mg/L
B AEAL S 6 h,400 mg/L K 2 g Ab B /N 22 B AURRAL R AN B h GSTs Itk W E T . &
o PAL (6 P Hext BRFRAIR T 24, 3% . i 3 Fh ik i Ak B B R B 4k 22 AE 4 L b BRAH /N 22 4 R GSTs 1
KL B AL /NE TG 12 ho/NA& PAL 1% My W2 T PEAR KA 2B,
o K2 A b BT B AR B B I R R XN 2 3 T Jo i v R A bk E BRI 2K 22 g Ak BN 22 0
PAL A B E MW, TEALBRIS 120 h N, /A2 GSTs {if 1 5 %5 AR EE . 1

250,500 F1 1 000 mg/L B4 5 2R 43 il b 2 /)N Jo M ARk
Z4 AL 6 ho /N H T PAL 3& PR 5 X I AH 2.3 ZFIAEI/NEZE LOX FEHEMF N
e T AL B SE 12 h, 3 AN AL BEAY N JH I SRk | 2K 22 gl A A SR A BN AZ L A Ak B
PAL J&EPEAR A W B4 fEAL S 24 ho /N JG 5 d N, B XN i LOX G PRI 52 e, 25 21 DL
o PAL G PR3 0 REAK . BEE A0 P15 B R) A K 2 %3,
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F2 MHM KSHEMAFTRLEI/NEE GSTs iHEMNF M
Table 2 Effects of imidacloprid, methomyl and omethoate on the activities of GSTs in wheat seedlings

mmol/(min * mg)

] 5 Mt HR AR T £ VR B/ (mg /1) K % B 5 &/ (mg/1) FUR AT B/ (mg /1)
C

5 1] /h 17.5 35.0 70.0 100 200 400 250 500 1 000
6 0.410+ 0.504+t 0.527+  0.477+ 0.511%+ 0.4424+ 0.490%+ 0.433%+ 0.515=% 0.496=+
0. 040 0.065 0.062 0.083 0.037 0.003 0.033 0.017 0.069 0.051

12 0.589+ 0.652+ 0.723+ 0.500+ 0.572+ 0.514+ 0. 455+ 0.468+ 0.369+ 0.3244+
0.069 0. 059 0.031 0.039 0.087 0.014 0.027 0.026 0.046" 0.055"°

” 0.667+ 0.639+ 0.7714+ 0.694+ 0.775+ 0.871+ 0.831+ 0.590+ 0.407+ 0.4544+
0.013 0.054 0. 090 0. 040 0. 080 0.102 0.057 0.063 0.032" 0.036"

18 0.518+ 0.494+ 0.577+  0.547+  0.747+ 0.775+ 0.776%+ 0.601+ 0.690% 0.737=+
0.017 0.034 0. 046 0.028 0.017 0.121 0. 040 0.023 0.028" 0.021"°

79 0.536+ 0.542+ 0.595+ 0.578+ 0. 636+ 0.641+ 0. 623+ 0.690+ 0.682+ 0.728+
0.023 0.007 0.013 0.027 0.053 0.059 0.043 0.048 0.031 0.078

120 0.638+ 0.645+ 0.573=% 0.654+ 0.622+ 0. 6444+ 0.615+ 0.593+ 0.379=+ 0.597=+
0.038 0.052 0.036 0.010 0.015 0.020 0.036 0.012 0.011 0.029

F3 MHEHM KSHENERTRELEN/NEE LOX EFHEHNZI
Table 3 Effects of imidacloprid, methomyl and omethoate on the activities of LOX in wheat seedlings
mmol/(min ¢« mg)
5 . Mk He ok 5T 2 VK B/ (mg/ L) K Z B0 B e B/ (mg /L) FURR TR E/ (mg/1)

i} 1) /b 17.5 35.0 70.0 100 200 400 250 500 1000
6 1.672+ 1.740+ 1.738+ 1. 749+ 1.847+ 1.623+ 1.946 =+ 1.404+ 1.825+ 1.676+
0.314 0.160 0. 256 0. 281 0.177 0.063 0.203 0.061 0. 382 0. 355

12 2.027+  1.948+ 2.271+ 1. 147+ 1.491+ 2.115+ 1.578+ 2.176+ 1.261% 1.122+
0.128 0.298 0. 305 0. 096 0. 295 0.151 0.272 0.220 0.115"° 0.195"°

21 1.219+ 1.280%+ 1.102+ 1. 358+ 1.217+ 1.339+ 1.110+ 1. 343+ 1. 141+ 0.897=+
0.115 0. 204 0.052 0. 080 0.135 0.070 0.139 0.067 0. 049 0.053"

18 1.282+ 1.262%+ 1.218+ 1.334=+ 1. 344+ 1.296+ 1. 490+ 1.131+ 1.084+ 1. 148+
0.105 0.091 0.082 0.081 0.070 0.036 0. 264 0.103 0.122 0.054

7 1.692+ 1.668% 1.357+ 1.402+ 1.554=+ 1.343+ 1.318=+ 1.295+ 1.298+ 1.330+
0. 233 0.269 0.165 0.061 0.252 0.139 0.119 0. 056 0.073 0.158

120 1.498+ 1.227+ 1.285+ 1. 440+ 1.478+ 1.557+ 1.343+ 1.526+ 1.167+ 1.453+

0.058 0.106 0.196 0.121 0.141 0.175 0.076 0.225 0.033 0.136

500 F1 1 000 mg/L 45 543 B ab B3 /IN 22 4y 1 T 26.4% . W AP A ) A 4k 25 AE K L 45 b BEAH
TEAL RIS 12 F0 24 ho /A2 rh LOX 3 # 5 % BEAH INZE T LOX 7 M 5 % BEAH e 22 R oR B 3 .
Fo 4 B BRAR . P fE AL B S 24 ho1 000 mg/L & 3 0BTt VA R A I bR R K 2 Ak BN A
SR FEAL B /N2 i vh PAL I M 5 %0 BOM LG T B TEALFRS 120 h N,/ LOX I 5 % B A He L 2
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3.1 SREX/INE PAL.LOX 1 GSTs iF 4 i 2 i
F 1~3 G5 R RW]  FURRAL BEXS /N ZZ i v 3 Fib
K7 £ AH 6 ilf——PAL L, LOX Fl GSTs i 1 i 5% 1
SR W T B DT AR A0 B A AN . 3 Rk
4 5RH (250,500 F1 1 000 mg/L) kb BH/INFZ 1, 76 Ab
P56 h, ¥y 1 /A2 PAL TR 14 235 T s 72 b 21
J& 24 h,/NZE PAL 16 ¥ X9k 8 & 40 B & b PR iR
B [ 4k S 4t K 3 48,72 J% 120 h, & SR SR X /N i
PAL i P4 ) 52 W) A P-4
5 45UR A0 X /N W PAL 3 M9 52 BT AN
[F] 1) 2 o 480 SR R AL BN ZE B GSTs A LOX I PE Y
SR T AR P B A RO . FEAR IS 120 h Py,
INAEHT GSTs PRI T SR, T i Ja A
AR T R A B 1= R L DO WA ]
LOX & Ve 520, ) 2 500 #1000 mg/L ¥
FEARFR)S 12 F1 24 h W FIH T LOX 3G e, 3
AAb B BE K ]2 SR % LOX 7= 4 3 5, )
U, o T 4 A R Ah B0 Mok 36 /N 22 v 3 b B AE A G
fiti—PAL.LOX F1 GSTs it 7= 4= i 57 18 mi 157 A Fir
ANTR] 3 R 53 ol 7 A A G il EL A A [R] 4 7 AR AL A
AR 3 ol Xof 4 SR 36 09 o) 7 50U BE AN ] A O
3.2 3 FMZAFIXF/ZE PALLOX #0 GSTs & 14 B9 &2
F 1~3 ST — 7 00 UR SR AL B X
N PAL, LOX K& GSTs W A T — &1
SR 177 AL LB R K 22 g Ak B U N B PAL PR A
TR, /N GSTs Ml LOX #4774 i %
W, 3 R FI RNl PAL.LOX Al GSTs iy 5%
M A AR 3 5 2 AT R R A, —J7 i,
3 M A 25 BT K (R 9 Ak 27 8 # R S5 BRGSO TR
I 0 T 325 8 1 5 W AT BTN [ 5 55 — 7 DL R T 3 Ry
SR B FE ] 4 2 7] 5 A ) o R FE A A 5 b 3 A 2d i)
TR FH I 25 5 W B A T AN ) . 3 % e 55 s AU UK
SR 1 700 A A TR AR AR 5 BT SR ) GO SR
R o T I ER B R K 22 ) T ) A R A AN
TEATIF 5% v ) 25 28 e 0 A1 ot A 0 3 G 1 e
Hofs 85 RIS T A A X A8 /N AT DL R T AR 2 AR B
Xof AL B4 52 R A o 245 500 A 24 590 X A 4 1 T 3 v
WA R E— s IAE T . PRI S ik H ok 1% {5 FH [ 4 27
AR R U A R Z —.
AN 5T F 0 - 3 AL FXT /N2 P R PAL

S5 2550 A 5%, OF B — 52 s a) sk Ry (R
D, 7EALBESS 6 h,400 mg/L K Z giab BADH T /N
F1H PAL WM. 58T PAL G HERIRRAR . IEALFE S
12 h, K Z g XA /NEH PAL 724 T — & 1 S 1E
AL 80T PAL 36 M9 W 25 T L B 25 b 38 B[]
kel FEK H & 120 h, K Z g /NE 1 PAL &£ AR
e AR B R . 5 2 R0 Nk H bk kb B N
i PAL fysg i SR T Je 0l F5 S a1
S 1) B ) 2507 . 5 Wbk e O R K 22 /N 22

PAL {14 5% i 19 B [ 28007 A J2 5 480 4R SR A B X /s 22
W PAL 952l & 7s 158155, B, &5 A5
i) (4 FF TRD RGN o 3 53 b 2 50 L AT AS TR) A B Ak
Jo o DA X6F /0N 22 1 36 B4 W 3680 R AN TR 5

RS RIA R AR 3 R 2GR A TR /N
2 T PAL 5 £ 35 %% A 1 Wit 25 I (8] 100 25 £ 14 3 3 , Bifi
Ak B I ) (1 4k B2 4E K L I S /N 22 T PAL TR
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