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Degradability of Strobilurin Fungicides in Water and Soils

XU Jing, KONG De-yang’, SONG Ning—hui, KONG Xiang—ji, SHAN Zheng—jun

(Nanjing Institute of Environmental Sciences, Ministry of Environmental Protection of the People’s Republic of China, Nanjing 210042, China)
Abstract: The degradability of strobilurin fungicides in the environment is critical to assessing its environmental risk. A laboratory experi—
ment was performed to examine the influences of temperature, pH and light on the degradation of three strobilurin fungicides (azoxystrobin,
kresoxim—methyl, and JS399-19) in water and soils. The results showed that the degradation of azoxystrobin and JS399-19 was relatively
slow, while kresoxim—methyl degraded quickly in water at pH5.0, 7.0, and 9.0 under 25 “C. The half-life times of three strobilurin fungi—
cides ranged from 2.64 hours to more than 1.0 year. The hydrolysis of three strobilurin fungicides was controlled by both water pH and their
chemical structures. The hydrolysis rate was greater at 50 °C than 25 °C, showing a positive correlation with temperature. The half-life times
of kresoxim—methyl, JS399-19, and azoxystrobin in three different kinds of soil were less than 1.0 day, 107 to 330 days, and 223 to 407
days, respectively. The photolysis rate constants of kresoxim—methyl, azoxystrobin, and JS399-19 were 0.666 4, 0.561 1, and 0.023 5 h',
respectively. Our results indicate that azoxystrobin and JS399-19 have long retention in water and soil, and more attention should be paid to
their residues in the environment.
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Table 2 Physical-chemical properties of the tested soils
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Table 1 The informations of the tested pesticides
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Table 3 Hydrolysis of three strobilurin fungicides in different condition

— - Al T TR Fik AT

PR BRI ()d FERECR (R R ()i R (R )/
50 pH5.0 239 0.002 9 217 0.003 2 502 0.013 8(0.000 6 h™")
pH7.0 204 0.003 4 136 0.005 1 1.72 0.402 6(0.016 8 h™')

pH9.0 4.20 0.165 2 152 0.045 6 0.02 35.11(1.463 h)
25 pH5.0 >la 0.000 9 239 0.002 9 745 0.009 3(0.000 4 h')
pH7.0 315 0.002 2 169 0.004 1 2.14 0.323 2(0.013 5 h')
pH9.0 128 0.005 4 116 0.006 0.11 6.557(0.273 2 ™)
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Figure 1 Relationship between pH value and hydrolytic rate of
three strobilurin fungicides(25 °C)
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Figure 2 Relationship between temperature and hydrolytic rate of

three strobilurin fungicides at pH 7.0
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Figure 3 Main degradation pathways of strobilurins
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Table 4 Degradation kinetics of three strobilurin fungicides in

different soils
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Figure 4 The degradation of three strobilurin fungicides in soils
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Table 5 Degradation rate of three strobilurin fungicides in different

soils and buffer solutions

TLPGLTHE KR 1 Adt 1 pH5.0 pH7.0 pH9.0
(pH5.29) (pH6.23) (pH7.86) ZEnhil ZEvhilk ZEvhilk

ey
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Table 6 Photolytic kinetics of three strobilurin fungicides under

Xenon lamp

fezh —Eh S R HICRR ERWHULT 2 rEl/h
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Figure 5 Photolytic curve of three strobilurin fungicides under

Xenon lamp
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