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Effect of Omethoate on Soil Enzyme Activities
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Abstract: [Objective] Omethaoate is a major pesticide that is widely used in agricultural production in the world, and it has
made an important contribution to grain production increase. Its negative influence of widely use on environment pouation has been
concerned by peoples as the environment is worse and the quality of agricultural products are reduced. It is necessary and important
to study soil ecological toxicity of pesticides in theory and application. [Method] By indoor simulation, soil enzyme activities, for
example, soil invertase, urease and alkaline phosphatase, which catalyze carbon, nitrogen and phosphate nutrient cycling, were
assayed in soil samples polluted by different omethaoate concentrations. [Result] Omethaoate could remarkably inhibit soil urease
activity, their relationship reached significant and remarkable significant correlation between soil urease activity and omethaoate
conentration. Soil urease activity could be one of the indexes to monitor soil pollution by omethaoate. The model U=A/(1+BxC) was
a better regression equation and it showed their reaction mechanism was a full inhibition between soil urease and omethaoate. The
acquired critical concentrations were 0.32, 2.88 and 11.43 g a.i.-kg™ respectively with soils polluted slightly, medium and seriously
by omethaoate. The maximum change was less than 18.61% and 8.36% for soil invertase and alkaline phosphatase activity
respectively. Soil invertase and alkaline phosphatase were not sensitive to omethaoate. [Conclusion] Soil urease is better than
invertase and alkaline phosphatase to be one of indexs of soil polluted by omethaoate. The relationship between soil enzymes and
pesticides is influenced by many factors such as enzyme types, pesticide variety and soil properties.
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Table 1 The chemical properties of the soils tested
P hbE AL A R0 WA A M
No. Treatment O.M (g-kg™) Total N (g-kg™) Total P (g-kg?)  Alk-hydr N (mg-kg?)  Avail P (mg-kg™)
1 JEHE Control 15.12 1.02 0.700 51.63 6.84
2 ALE Chemical fertilizer 15.98 1.067 0.78 55.13 14.63
3 PRI Fallow 16.63 1.19 0.867 60.81 29.34
4 KRS Low-straw 17.20 1.10 0.76 54.25 13.05
5 T Mid-straw 18.73 1.36 0.78 7175 17.43
6 = High-straw 20.15 1.44 0.82 86.19 17.10
7 HENE Manure 22.49 1.49 1.02 87.94 51.18
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Table 2 Soil urease activities of soils tested (ug-g™*-h™)

AR R E T4 Soil sample No.

Omethoate concentration

(gai-kg?) ! 2 3 4 5 6 7
0.0 33.47+0.31A  30.80+1.13B  31.35:0.96B  38.58+1.32B  4455:+161A  48.66+2.00A  48.21+2.20A
05 31.07+0.51B  2957+0.95B  35.02+1.05A  4579+171A  4176x152B  39.63:+1.80B  49.61+2.10A
1.0 34.25:049A  3489+121A  31.18+0.95B  38.05+163B  3455+150C  47.75:1.92A  47.38+2.10A
5.0 26.49+1.10C  2231:0.71C  2245+078C  2151#0.93C  29.67:0.95D  3357+152C  34.30+1.93B

10.0 10.66+0.98D  13.19+050D  16.54+0.70D  10.66:0.52D  16.67+0.91E  16.34+150D  17.32+1.14C

#*3 LTIEREEEM (V) EEMARRIKE (O WHEHE
Table 3 The regression equations between soil urease activity (U) and omethoate concentration (C)

+HE & A FIHE Ecological dose (g-kg™) iIPE ¥ 14
Soil sample Regression equation ED1o EDsp EDop Correlation coefficients
1 U=—22.252xC+34.531 1.55 7.76 13.95 —0.970"
1/U=0.0608xC+0.0245 0.45 4.03 36.29 0.929”
2 U=—19.273xC+32.512 1.69 8.43 15.21 —0.955"
1/U=0.0441xC+0.0286 0.72 6.48 58.32 0.970"
3 U=—17.304xC+33.018 1.91 9.54 17.19 —0.966"
1/U=0.0309%xC+0.0293 1.05 9.45 85.05 0.9917
4 U=—32.737xC+41.721 1.27 6.37 11.43 —0.963"
1/U=0.0697xC+0.0199 0.32 2.88 25.92 0.983"
5 U=—25.248xC+41.772 1.65 8.27 14.85 —0.935
1/U=0.035xC+0.0222 0.71 6.39 57.51 0.971"
6 U=—29.919xC+47.063 1.57 7.86 14.13 —0.960"
1/U=0.0382xC+0.0189 0.55 4.95 44.55 0.9517
7 U=—32.398xC+50.055 1.55 7.72 13.95 —0.996"
1/U=0.0366xC+0.0177 0.54 4.84 43.74 0.966"

df=n-2=3, roos=0.878, r 01 =0.934
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Table 4 The invertase activity in soils tested (mg-g*-h™)

TGRSR 4y ) A 0.32, 2.88 il 11.43 g a.i.kg™s
2.2 SRR BT RN

T N IR R A E R, K
TG T WA 4. RN (D) SRR
AR PR AR AR B 1. 20 3 5 AR
B TR/, FRIRAER, 4 10 g-kg IR EERT, BRI 4
A 15.56%. 18.61%F1 13.56%, fF4x - kEHEAL
IR AR, BEEA Y, 4, 5. 6. 751
FEBE S VE () 5 KASWE 4 6.35%. 16.13%. 14.57% 1
11.85%. &M HLIEES AL L FE 4 b B 52 S0 R L3
W /Ne  (2) BHSAALAR RIR RGN, 15 LREM 1%
FEABRE PR T A, ARG R EN —0.854, Kk
FRAOG: JUAR TR A T 1 B A S 3 A P A
PEANGER, 3 2 e b B et AN IR D 1 22 e
bt LI IR R PE AR 2200, T — SR Ak,
a7 AR AR SRR T 382 A i % 2 DG B 5 P A
Wiy, R S5 A BT A A AR SR S AN B

LI e

+FE4 5 Soil sample No.

Omethoate concentration(g a.i.-kg™)

1 2 4 5 6 7
0.0 0.694+0.022A  1.29+0.09A 1.18+0.10A 1.26+0.12A 1.55+0.10B 1.51+0.08A 2.11+0.12A
0.5 0.652+0.024A 1.11+0.10B 1.12+0.11A 1.18+0.11B 1.86+0.17A 1.29+0.05B 1.86+0.06C
1.0 0.641+0.021A 1.15+0.12B 1.05+0.09B 1.22+0.13A 1.35+0.10C 1.31+0.05B 1.86+0.07C
5.0 0.587+0.022B  1.18+0.11B 1.05+0.10B 1.33+0.15A 1.51+0.08B 1.49+0.08A 1.97+0.05B
10.0 0.586+0.025B  1.05+0.10C 1.02+0.09B 1.18+0.10B 1.30+0.05C 1.57+0.08A 2.17+0.10A
H KIE Maximum increse (%) - - - 5.56 20.00 3.97 2.84
f KPB#IIE Maximum decrease (%) 15.56 18.61 13.56 6.35 16.13 1457 11.85

SRHME 3 DL O Ry 3of I

The maximum decrease and increase were the ratio between treatment and control enzymatic activity
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Table 5 The alkaline phosphatase activity in soils tested (mg-g™h™)
AR SRR + ¥4 Soil sample No.
Omethoate concentration (g a.i.-kg™) 1 2 3 4 5 6 7
0.0 9.99+0.09A 11.24+0.15B 10.67+0.13B 12.41+0.09A 13.12+0.18A 14.22+0.18B 16.63+0.19A
0.5 10.03+0.17A 10.96+0.15B 10.99+0.12A 12.48+0.09A 12.70+0.08C 14.46+0.16B 16.21+0.19A
1.0 9.78+0.05B 11.31+0.16AB  11.02+0.10A 11.98+0.08B 12.66+0.11C 13.58+0.18C 15.24+0.15B
5.0 9.82+0.05B 11.81+0.16A 11.09+0.12A 12.41+0.10A 12.90+0.06B 15.35+0.11A 15.53+0.17B
10.0 10.38+0.15A 11.73+0.20A 11.16+0.10A 12.12+0.08A 12.55+0.11C 15.24+0.15A 15.56+0.18B
H K3 Maximum increse (%) 3.90 5.07 459 0.56 - 7.95 -
# K P Maximum decrease (%) 2.10 2.49 - 3.46 4.35 4,50 8.36
3 itie S o st s
[1 W %, RS RATTR RIS L PE . 2Rk
AR AR B WAL SRz —, TR MR}, 2008, 33(12): 2376-2377.
60%~80%#RHE N T IR h, DhR4s 5 - B Xiao J, Zhao J B. Influence and countermeasures of pesticide
S e N . B N A AR AL SR SR R L S N pollution on the eco-environment. Journal of Anhui Agricultural
WHFLEUD . B WITTRN], ANH] LR S AL Science, 2005, 33(12): 2376-2377. (in Chinese)
IR RNERKZEY], Hrp Rz 2 B Z90E, # [2] PRI, BOEZE. FRE ALY R ELIR L RO ST, AT A AR
7 H SRR ] R AE SRR RS R RS, e i, 2002, 18 (1): 62-64.
AR U=AI(1+BXC), Wt —H/EHNIEA 5 Ye Y P, Shan Z J. Status and countermeasures for management of
L], Hod AR g A 3w A E e A A s AR pesticide in China. Rural Eco-Environment, 2002, 18 (1): 62-64. (in
THEAF BB I R SRR T L o BRI E G Chinese)
(RN S FE 43 0 4 0.324 2.88 A1 11.43 g aui-kg™; TIHE  [31 FISCHE, 8, 7000, TR ok douin -+ HER R It K
Pt R Al R 2 L T ) s A A AR B, AR R AR PR A IS S SR 4H, 2002, 8(6): 658-661.
e, EE*%?%X‘J‘F%EEEEER%/%H’JEE%% He W X, Jiang X, Zhu M X, Bian Y R. Toxic effect of dimehypo on
A AT e 25 1 - SEEE N 52 B A R 2 soil phosphatase ~activity. Chinese Journal of Applied and
sz, EFEARZME. e, T e /K Environmental Biology, 2002, 8(6): 658-661. (in Chinese)
LR A SN Rh A, XL R AR BIRABI I (4] # B DN, B, LT, AL BOCR. RS
4 2%5'1{6 ﬂﬂ‘”ﬂ'“ﬁ&@j{ﬁﬁﬁi [ A 2 E ), 2006, 2.2(1)2 335- 337.
Cui J, Ma Y H, Zhao Y P, Dong J J, Shi R G, Huang W X.
AR RN A A iR S A B B s, B Characteristic and countermeasures for control and prevention of
o - RN A2 AL AR SR B E ], A B E N E multiple area-pollution in agriculture. Chinese Agricultural Science
FHHATR R s A BENR B vE ] VR A W) - 1 Bulletin, 2006, 22(1): 335-337. (in Chinese)
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