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Tab.1 Physical and chemical properties of soil tested

A . AR % PSRt /(emol - kg™")  BPRLEHE/ %
Type of soil ) Content of organic matter CEC Clay content
vt
5.5 0.780 2.87 13.3
Sandy soil
Bt
5.0 0.99%4 3.91 18.5
Loam

1.8 HiE4bEE  4f4A 0 SRR 20 g 138 HERA ) 0.01 g) T 250 mL AEEHEIE T, K 2 1 e
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C; ZFURHERE 102 1; BERER 1.0 pl; 2 A/ 4l =99.999% ) L, i A 1.0 mL * min ™',
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Tab. 2 Grading of degradation characteristic in soil

o P/ d Vet
Levels Halfife /1, s Biodegradability
1 ly.s <30 5y WSt Easy degradation
I 30 <1y <90 25 [ f# Moderate degradation
| 90 <, s <180 IHMEES# Less difficult degradation
v tys > 180 MERFA# Difficult degradation
2 KR5S

2.1 S FBRHRFEEERGETENHRMEKEREMRERZ MNE3 ATH,760.1 ~10 mg - kg ™' 7R
INAKSET L3 R 2570 + P S 2 [BICR A 72.17% ~98. 16% 22 [8] , Al X FR EAR 2248 2. 43% ~9.23%
Z[a]; 3 Fhfe 2570 1+ 192 RISCRAE 72.41% ~92.99% 22 [a] , MR FR EIR 2576 1. 67% ~9. 80% 2 Jf] .
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Tab.3  Recovery of cyhalothrin, betaypermethrin and bifenthrin in sandy soil and loam( n =5)

UIPRE LS AT R 3 i
FE i Al WK Cyhalothrin Beta-cypermethrin Bifenthrin
Sample typSpiked level/( mg kg™ WIS/ % AAXTFRMEMREE /% IR/ % MARTFREIR 2/ % DGR/ % AR FRER 2 / %
Recovery RSD Recovery RSD Recovery RSD
0.1 84.86 9.23 85.67 8.84 74.87 6.64
vt
1.0 84.77 7.11 81.94 8.23 76.80 8.08
Sandy soil
10.0 84.26 2.43 98.16 8.20 72.17 9.11
e+
0.1 72.41 4.12 78.48 5.56 74.39 8.80
Loam
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Tab.4 Degradation parameters of cyhalothrin, beta — rypermethrin and bifenthrin in sandy soil and loam under aerobic conditions

Vo] T4 EYEpxE MHXRFRE B/
Pesticide Soil Regression equation R? HalfHife /¢, s
N [\
vt ¢, = 4 444 4o 00 0.958 0 115.52
Bl Sandy soil
Cyhalothrin g
iféi ¢, = 3.573 8¢ > 0.858 1 99.02
oam
N [\
vt ¢, = 2.2211¢ "™ 0.940 1 115.52
AR A Sandy soil
Beta-cypermethrin J3¢
f"‘i ¢, = 2.2151¢ 00 0.920 8 49.51
oam
N [\
e ¢, = 4.3696¢ """ 0.877 4 99.02
I A i Sandy soil
Bifenthrin -
s ¢, = 6.6149¢ %" 0.892 8 99.02

Loam
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Tab. 5 Degradation parameters of cyhalothrin, beta — rypermethrin and bifenthrin in sandy soil and loam under anaerobic conditions

V] iR: |l 7 A2 THRFREL B/ d
Pesticide Soil Regression equation R HalfHife /¢, s
AN
vt ) ¢, = 2.1747¢ %% 0.908 7 49.51
A Sandy soil
Cyhalothrin J3
fi ¢, = 1.900 3¢~ "% 0.916 1 30.13
oam
iy
ot ) ¢, = 1.322 0e " 0.806 5 49.51
AT Sandy soil
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oam
vl R
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Y A i Sandy soil
Bifenthrin -
f%i ¢, = 4.449 0e "™ 0.816 8 57.76
oam
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Degradation Characteristics of Three Different Pyrethroid Pesticides

in Soil in Hainan

ZHENG Zhao', XU Jiabin' ,WANG Wei', ZOU Lijunl, WANG Meng'* ,ZHANG Yu'”
(1. College of Plant Protection, Hainan University, Haikou, Hainan 570228, China;

2. Ministry of Agriculture and Rural Affairs Agricultural Products Quality and Safety Risk Assessment Laboratory, Haikou, Hainan 570228, China)

Abstract: The degradation characteristics of three pyrethroid pesticides, cyhalothrin and beta-cypermethrin and
bifenthrin, were studied in sandy soil and loam in Hainan province with indoor simulation method. The results
showed that the degradation of these three pesticides in soils conformed to the first kinetic equation. Under aero—
bic condition, the cyhalothrin and beta-eypermethrin and bifenthrin had a respective halfdife degradation of 115.

52 d, 115.52 d and 99.02 d in sandy soil, and 99.02 d, 49.51 d and 99.02 d in loam. Under anaerobic con—
dition, the halfdife degradation of cyhalothrin and beta-eypermethrin and bifenthrin were 49.51 d, 49.51 d and
57.76 d in sandy soil, and 30.13d, 34.66d and 57.76 d in loam, respectively. These results showed that the
degradation rates of cyhalothrin and beta-eypermethrin and bifenthrin were lower in sandy soil than in loam. The
degradation rates of cyhalothrin and beta-cypermethrin and bifenthrin were significantly higher under anaerobic
condition than under aerobic condition.

Keywords: pyrethroid; soil; degradation; ecological safety
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