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Table 1 Physico-chemical properties of soil tested

H
’ (g/kg) (g/kg) (mg/kg) (mg/kg) (cmol/kg)
4.54 5.76 0.86 50 8.74
7.31 18.95 9.71 64 19.53
( 2:1 ) Biolog ECO 25°C
1.2 168 h 24 h 590 nm
2 kg
5 mg/kg( ) 25 mgkg (average well color development, AWCD)
( AWCD = > 0D/;/31 OD;
5 ) A, AWCD
60% 28°C Shannon-
7 Weaver :H=->plnp,
4 ( pi = (OD~A4,)/> (0OD~A4,)
) 4 7 1.5
Microsoft Excel 2007
SPSS 17.0
1.3 2
60 20 g
60 ml a:1 2.1
v/v)30 ml 1
25°C 30min 3000 tmin 5 mghkg 7
S min 1.95 mg/kg
) 3 1.40 mg/kg 25 mg/kg
19.64 mg/kg 17.10 mg/kg
( 250 mm 10 mm)
5 mg/kg
5.59 mg/kg 3.14 mg/kg
(1:1 viv) 2> mekg
78.79 mg/kg  69.73 mg/kg
(GC-ECD)
Wu U6
Varian 3800 5mg/kg 15
DB-5MS(30 m>0.25 mm><0.25 pm) 10 mg/kg 15
95°C 25°C/min 190C Wang [
6°C/min 220°C 0.5min  30°C/min
280°C 0.7 min 300°C pH
(99.99%) 4.0 ml/min
1.4 sl
10 g 2.2
250 ml 100 ml 0.85% NaCl
25°C 250 r/min 10 min 4

10°

150 ul
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Fig. 1 Chlorothalonil residues in two types of soils after repeated chlorothalonil applications
2 2 Shannon-Weaver
AWCD 5 mg/kg Sigler "%
25 mg/kg (P<0.05)
AWCD 5 mg/kg Shannon-Weaver
25 mg/kg (P<0.05)
4 Shannon-Weaver 5
mg/kg 25 mg/kg Shannon-Weaver
(P<0.05) [19] Shannon-
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Fig. 2 Variation in average well color development (AWCD) for two type of soils after four successive treatments with chlorothalonil
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Table 2 Sole-carbon-source utilization activities and functional diversities of the soil microbial communities for two soils after four successive

treatments with chlorothalonil

AWCD (96 h) Shannon-Weaver AWCD (96 h) Shannon-Weaver
CK 0.656+0.025a 2.850£0.033 ab 1.124 £0.018 a 3.179+£0.020 a
5 mg/kg 0.689+0.025a 2.939+0.039a 0.922+£0.016 b 3.179+0.031a
25 mg/kg 0.490+0.039b 2.809 £0.048 b 0.766 £ 0.003 ¢ 3.053+£0.011b

P<0.05
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Fig. 3  Utilization for different source substrates of the soil microbial communities for two soils after four successive
treatments with chlorothalonil
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Table 3 Loading factors of PC1 indicating utilization of 31 substrates of two soil microbial metabolism after four successive treatments with

chlorothalonil
PCl1 PC1
CK 5 mg/kg 25 mg/kg CK 5 mg/kg 25 mg/kg
D- -y- 0.021 0.999 0.290 —-0.097 0.790 0.085
B- -D- 0.813 0.976 0.909 —0.845 0.976 —0.904
D- 0.932 0.999 —-0.995 0.308 —0.996 —0.986
a-D- 0.688 0.344 0.997 0.876 0.993 -0.513
i- 0.924 0.296 0.979 0.897 0.278 0.989
a-D- - —-0.981 —0.998 —0.837 —0.662 0.242 —0.509
D- 0.932 —0.659 0.268 0.460 —0.258 0.982
D- —0.957 —-0.822 0.718 0.805 0.975 —0.657
N- -D- -0.751 —-0.754 —-0.798 0.985 —0.660 —0.955
D,L-a- -0.427 0.367 0.698 —0.969 —0.988 0.964
D- 0.886 0.748 —0.783 0.998 0.929 —0.966
D- 0.665 —0.819 0.748 —0.984 —0.998 0.713
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PCl1 PC1
CK 5 mg/kg 25 mg/kg CK 5 mg/kg 25 mg/kg
L- 0.886 0.748 —0.783 0.998 0.929 —0.966
L- 0.997 0.961 -0.771 0.249 0.925 0.359
L- 0.114 0.997 -0.707 —-0.038 -0.362 -0.272
L- 0.714 0.992 —0.890 —-0.990 —-0.997 —0.758
L- -0.471 0.941 0.772 -0.991 0.762 —0.019
-L- 0.078 0.712 0.806 0.969 -0.724 -0.771
Y- 0.598 0.789 0916 0.635 0.995 0.434
0.987 0.744 0.915 —-0.999 0.465 0.995
o- —-0.051 —0.948 -0.226 0.061 —-0.748 -0.132
D- —-0.226 —0.836 —0.785 0.931 0.996 0.996
0.947 —0.743 —0.879 -0.367 0.981 0.176
o- 0.945 0.634 0.110 —-0.980 -0.221 -0.611
0.414 0.683 -0.278 0.995 —-0.742 0.666
40 0.927 -0.992 —0.855 0.903 —-0.320 0.014
80 0.254 —0.150 0.576 0.951 0.657 0.922
2- —-0.846 0.986 0.994 0.280 -0.717 0.995
4- —-0.893 0.643 —0.508 0.741 0.592 0.165
0.919 0.935 -0.257 0.609 -0.979 -0.710
0.539 0.557 —-0.900 0.725 0.322 0.947
PC1 4
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Residues of Chlorothalonil Successively Applied to Soil and Effect
on Microbial Communities in Two Soil Types

ZHANG Man-yun'?, TENG Ying'", ZHU Ye'? REN Wen-jie', LUO Yong-ming', LI Zhen-gao'

(1 Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences,

Nanjing 210008, China; 2 University of Chinese Academy of Sciences, Beijing

100049, China)

Abstract: The effects of successive chlorothalonil applications at a rate 5 mg/kg and 25 mg/kg on residues of chlorothalonil

and the diversity of soil microbial communities were investigated in red soil and Wushan soil. After four successive applications

at 7 day cycle, the residues of red soil were higher than that of Wushan soil. Biolog-Eco plate detecting showed that, in red soil,

the AWCD of CK was less than that of 5 mg/kg treatments, and significantly higher than that of 25 mg/kg treatments (P<0.05). In

Waushan soil, the AWCD of CK was significantly higher than that of 5 mg/kg treatments and 25 mg/kg treatments (P<0.05). Principal

component analysis of 31 carbon sources showed that the ability of single carbon conversion ratio of soil microbial community was

also affected by chlorothalonil in different degree and there were significant differences between two types of soil.

Key words: Chlorothalonil, Soil, Successive applications, Microbial communities, Carbon utilization
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