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Table 1 Effects of sulfonamides on soil bacteria
BALBRANRERCR ( x107)/(CFU-g™1)

BEFEmFa]/d

CK Tl T2
0 12.07 £0.21 7.65 +0.13 12.59 £0.18
0.5 5.90 £0.17 5.09 £0.07 8.42 +0.82
1 2.15+0.11 18.51 £0.22 19.21 £0.12
2 3.16 £0.09 18.19 £0.19 20.01 £0.21
4 1.14 £0.07 1.64 +0.10 1.27 £0.07
8 0.34 +£0.06 0.61 £0.08 0.64 £0.04
25 0.40 +£0.04 0.88 +0.09 0.82+0.08
49 0.31 £0.04 1.20 £0.11 1.58 £0.13
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Table 2 Effects of sulfonamides on soil fungi

AR ( x 10%) /(CFU-g 1)

$EFeEtE]/d
CK T1 T2
0 1.40 £0.06 0.13 £0.03 0.25 +£0.04
0.5 2.01 £0.11 0.25 £0.05 0.38 £0.07
1 1.14 £0.07 0.38 £0.06 0.90 0. 08
2 1.01 £0.05 1.53 £0.09 1.66 £0.09
4 0.89 £0.03 0.13 £0.03 0.25 0. 06
8 0.75 £0.08 0.25 £0.05 0.39 £0.07
25 1.00 £0.03 0.37 £0.06 0.50 £0.07
49 1.86 +0.12 2.32£0.10 3.02 £0.13
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Table 3 Effects of sulfonamides on soil actinomycetes

BB (< 10°) /(CFU-¢ ")

KSRt /d
CK Tl T2
0 2.92£0.12 3.19 £0.09 3.65 £0.08
0.5 1.88 £0.08 2.92 +0.08 2.64 £0.04
1 3.92+0.12 3.06 +0.06 3.33 +£0.05
2 4.05 £0.15 3.82 £0.07 4.33£0.05
4 3.42£0.11 3.28 +0.06 3.30 +0.09
8 2.64 £0.07 3.26 £0.06 5.14 £0.12
25 5.00 £0.06 5.73 £0.13 7.49 £0.14
49 4.09 £0.06 2.93 £0.05 2.64 £0.06
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Table 4 Effects of sulfonamides on soil nitrogen-fixing bacteria

254 PR AR B (< 10%) /(CFU-¢ ')

EFRAE/d
CK T1 T2
0 0.69 £0.07 1.10 £0.08 1.57 £0.06
0.5 0.67 £0.06 0.66 £0.06 0.74 £0.04
1 1.19 +0.04 0.70 0. 07 1.25 £0.05
2 1.20 £0.04 2.33 £0.13 1.84 £0.06
4 1.42 £0.05 4.36 £0.12 3.37 £0.07
8 0.68 £0.06 2.40 £0.08 0.36 £0.03
25 0.31£0.03 1.07 £0.06 1.11 £0.04
49 1.02 +0.05 1.74 +£0.07 8.39+0.13
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Table 5 Effects of sulfonamides on soil anaerobic nitrogen-fixing bacteria

A5 Ab PR SR B A ( x 10%) /(CFU-g ")

REFRmtE/d
CK T1 T2
0 3.18 £0.07 2.04 £0.04 5.67 £0.10
0.5 3.14 £0.04 3.18 £0.08 3.14 £0.08
1 9.11 £0.12 6.77 £0. 11 6.02 £0.13
2 5.69 £0.09 4.20 £0.09 38.23 £0.25
4 0.38 £0.03 1.89 £0.06 3.17 £0.07
8 5.66 £0.06 4.89£0.10 3.21 £0.09
25 5.63 £0.10 8.72 0. 12 15.98 £0.18
49 1.12 £0.05 0.86 =0.06 0.88 £0.06
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Table 6 Effects of sulfonamides on soil nitrifying bacteria
B AL PR AN REUR ( x 10°) /(CFU-g 1)

KEFRAE/d
CK T1 T2
0 0.14 +0.03 0.20 +0.03 0.30 +0.04
0.5 0.3520.05 0.51 +0.07 0.50 +0.09
1 15.18 £0.16 1.40 +0. 10 0.51 +0.08
2 2.53+0.08 0.36 +0.06 0.25+0.04
4 11.83 £0.13 10.73 £0.17 17.76 0. 16
8 17.60 £0.27 17.57 +0.21 17.99 +£0.29
25 1.50 +0.08 17.44 +0.24 17.47 £0.24
49 0.14 +0.03 0.55 +0.08 0.14 +0.03
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Table 7 Effects of sulfonamides on soil nitrosomonas bacteria

AP R AN R BUR ( x10°) /(CFU-g 1)

KEFRAE/d
CK T1 T2
0 5.72 +0.12 12.11 £0.21 5.67+0.11
0.5 5.65%0.15 12.08 +0. 18 16.34 +0.23
1 6.96 +0.18 16.60 +0.26 5.76 0. 12
2 6.95+0.15 12.09 +0. 19 12.11 £0.21
4 6.97 +0.12 6.95%0.11 16.49 £0.29
8 6.920.16 11.92 +0. 14 5.78 0. 18
25 6.88 £0.21 5.61 £0.09 16.22 +0.20
49 5.58 +0.17 0.31 +£0.04 0.11 £0.03
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Table 8 Effects of sulfonamides on soil denitrifying bacteria

AL I AL AT B (% 10) /(CFU-g ")

FEFRE/d
CK T1 T2
0 3.18 £0.08 12.11 £0.21 27.70 +0.31
0.5 6.90 +0.12 16.53 £0.23 32.68 +0.42
1 6.96 +0.16 9.19+0.13 12.16 +£0.26
2 5.69 £0.19 31.80 £0.53 12.11 £0.21
4 3.17 £0.11 12.00 £0.21 5.71£0.12
8 5.66 +0.16 17.57 +0.31 12.21 £0.24
25 3.1320.13 11.84 +0.24 8.74 £0.17
49 1.18 £0.06 1.18 £0.07 2.26 +0.13
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Table 9 Effects of sulfonamides on soil ammonification bacteria

BB AL AN R EUR ( x107)/(CFU-g 1)

BrFRINE]/ d
CK T1 T2

0 4.45 +0.14 8.92 +£0.22 20.15 £0.30
0.5 2.20 £0.07 2.35+0.11 1.95+0.18
1 1.15+0.06 0.20 +0.03 0.22 +0.08
2 9.27 +0.19 1.40 £0.09 20.39 £0.32
4 1.20 £0.06 1.17 £0.06 0.67 £0.11
8 0.20 £0.03 0.30+£0.04 0.22 £0.03
25 0.10+0.02 0.21 +£0.03 0.20 +0.03
49 0.15+0.02 0.20 +0.03 0.10 +£0.02
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The impact of sulfonamide veterinary drugs on soil microbes quantity

GUO Bin YAO Lixian”™ LIU Zhongzhen HE Zhaohuan ZHOU Changmin
LI Guoliang YANG Baomer HUANG Lianxi

(Soil and Fertilizer Institute, Guangdong Academy of Agricultural Sciences/Key Laboratory of Nutrient Cycling and
FarmLand Conservation, Guangzhou, 510640, China)

ABSTRACT

The effects of veterinary sulfonamides ( sulfamethazine, sulfamethoxazole) pollution on soil microbes

quantity ( bacteria, fungi, actinomycetes, nitrogen-fixing bacteria, aerobic nitrogen-fixing bacteria, nitrifying

bacteria, nitrosomonas bacteria, denitrifying bacteria and ammonification bacteria) were studied by indoor

cultivating. The results show that soil bacteria was activated by veterinary sulfonamides, the maximum

activation rate reached above 700% . The effects on soil fungi were mainly for inhibition by veterinary drugs,

the maximum inhibition rate reached 92.9% . Soil actinomycetes was inhibited and nitrogen-fixing bacteria was

activation by veterinary drugs. The effects on soil aerobic nitrogen-fixing bacteria show inhibition at low level

(10 mg-kg™") and activation at high level (50 mg-kg™') by veterinary drugs. The effects on soil nitrifying

bacteria, nitrosomonas bacteria, denitrifying bacteria and ammonification bacteria show activation by veterinary

drugs, and the maximum activation rate of nitrifying bacteria reached above 1000% .
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