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Fig. 1. Diuron degradation rate in all treatments, (a) 10-fold fieldrate and (b) 50-fold field
rate; D is diuron, B+D is benomyl+diuron, Te+D is tebuconazole+diuron, and Tr+D

is triadimefon+diuron treatment.
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Tr+D B =S5 HERRE

Table 1. The first order degradation rate constant, DTso, and determination coefficient of diuron
for all treatments; D is diuron, B+D is benomyl+diuron, Te+D is tebuconazole+diuron,
and Tr+D is triadimefon+diuron treatment

10-fold field rate

50-fold field rate
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K DTso K DTso R?
----- Day!----- ---Day--- -----Day!----- ---Day---
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Tr+D 545x10° 127.15 0.92 2,93 x 103 238.46*  0.92

*T test, p<0.05.
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Streptomyces grivoleus, Rhodoccocus sp.LL 13 #ll #l 7 & M  §€ & By # H #E
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Fig. 2. The diuron metabolite DCPMU production rate in all treatments. (a) 10-fold field rate
and (b) 50-fold field rate; D is diuron, B+D is benomyl+diuron, Te+D is

tebuconazole+diuron, and Tr+D is triadimefon+diuron treatment.
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Fig. 3. The degradation rate of three fungicides when applied with diuron, (a) and (b) are

benomyl, (c¢) and (d) are tebuconazole, (e) and (f) are triadimefon.
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PCR-DGGE analysis of 16S rDNA
sequence fragments with sample

incubated for 3 and 147 day and (b)

UPGMA cluster analysis of bacterial

community structures obtained from all

low dosage treatment.
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Effects of Three Fungicides on the
Degradation of Diuron and Bacterial

Community in the Tea Field Soil
Zhi-Zhan Li', Yung-Ping Wang!, Jum-Hao Liu' and Jui-Hung Yen'"

Abstract

Li, Z. Z., Wang,Y. P, Liu, J. H., and Yen J. H. 2023. Effects of three fungicides on the degradation

of diuron and bacterial community in the tea field soil. Taiwan Pestic. Sci. 15: 37-54.

To reduce costs associated with pesticide application, mixed or sequential pesticides
application strategies are often employed in agricultural fields. Under these strategies
insecticides, herbicides, and fungicides are applied simultaneously or sequentially. Tea is
one of the most important economic agricultural products in Taiwan. Many pesticides are
used to control weeds, diseases, and insects in tea fields, thereby ensuring high tea quality
and good yield. In this study, we investigated the effects of various mixed pesticide
application treatments. Specifically, three fungicides, benomyl (B), tebuconazole (Te) and
triadimefon (Tr), were respectively combined with a herbicide, diuron (D), and the
persistence of the various pesticide combinations in soil was investigated. We also
investigated the effects of the pesticide treatments on soil bacterial communities. Our results
revealed that, diuron degraded more slowly in sterilized soil than in unsterilized soil, which
suggests that microbial biodegradation sped up the breakdown of diuron in tea field soil. In
applying pesticides at a 10-fold field rate, the B+D treatment led to a slight decrease in the
diuron degradation rate. In applying pesticides at a 50-fold field rate, the B+D and Tr+D
treatments led to a significant decrease in the diuron degradation rate. During the
experimental period, the diuron metabolite N’-[3,4-dichloro-phenyl]-N,N-methylurea
(DCPMU) was detected in 10-fold field rate treatments; the DCPMU and N’-3,4-dichloro-
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phenylurea (DCPU) metabolites were detected in 50-fold field rate treatments. However, the
quantity of these metabolites was less than the quantity of degraded diuron Thist indicates
that diuron degradation may have produced other metabolites as well. Benomyl may inhibit
the degradation of diuron and we observed less DCPMU in the B+D treatment compared to
other treatments when applied at a 50-fold field rate. DGGE fingerprint and cluster analysis
results indicate that D, Te+D and Tr+D 10-fold field rate treatments may increase the
richness of bacterial communitiesat in tea fields, Tr+D and B+D impacted the bacterial
communities at a 50-fold field rate. Impacts on bacterial communities may lead to eh
inhibition of diuron degradation and thereby increase the persistence of diuron in the
environment. Therefore, assessments are required when diuron is simultaneously applied
with the fungicides benomyl and triadimefon in tea field soil.

Key words: diuron, degradation, persistence, fungicide, soil bacterial community



