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Effects of Oxytetracycline Pollution on Soil Biological Properties

WANG Li-ping, ZHANG Ming—kui

(Zhejiang Provincial Key Laboratory of Subtropic Soil and Plant Nutrition, College of Environmental and Resource Sciences, Zhejiang Uni—
versity, Hangzhou 310029, China)

Abstract ; Antibiotics used in livestock production may be present in manure and slurry as the parent compound and/or metabolites. Soils
may therefore be exposed to these antibiotics due to the application of animal manure to agricultural land. In order to understand the potential
impact of antibiotics on soil biological properties, oxytetrycycline( C,HyN,00,0TC ), an antibiotic that was widely used to prevent animal in—
fectious diseases in China, was selected to characterize its effects on numbers of soil microorganisms, micro—biomass carbon, and enzymes by
laboratory studies. The results showed that the OTC pollution of soils could inhibit numbers of bacteria, actinomyces, and total microorgan—
isms. The numbers of the microorganisms decreased as the concentration of oxytetrycycline in the soils increased. The effect of the OTC on
fungi varied with concentration of the antibiotic. Low concentration of the OTC could stimulate the growth of fungi, while high concentration of
the OTC had the inhibitory effects on the growth of fungi. Low concentration of the OTC in soils had no significant effects on soil neutral phos—
photase and urease activities. However, high concentration of the OTC could inhibit soil urease activity. The effects of the OTC on soil micro—
biomass carbon varied with soil type, concentration of the OTC added, and incubation time. The influences of the OTC on soil biological prop—
erties occurred in initial stage of the antibiotic addition, and declined with increasing the incubation time. The decreased effects might be due
to strong adsorption of the soils to the OTC and degradation of the antibiotic in the soils.
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Figure 1 Effect of oxytetracycline concentration on numbers of soil microorganisms
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Table 2 Effect of oxytetracycline pollution on soil

micro—biomass carbon(mg-kg™)

R A gk R
2 5 30 55
SEH 0 167ab 354b 177a 152a
1 146b 363ab 176a 138ab
2.5 188a 422a 167a 136ab
10 194a 411a 174a 165a
50 137b 419a 176a 144ah
100 148b 361ab 169a 154a
200 176a 369ab 164a 147a
i 0 221ab  477ab 353a 192a
1 207b 447h 347a 191a
2.5 199b 520a 327ab 179a
10 236a 551a 288ab 177a
50 229a 543a 209b 161a
100 214ab  490ab 230b 165a
200 228a 481b 290b 182a
HhE 0 210a 306a 133a 122a
1 197a 245a 146a 124a
2.5 189a 214ab 137a 118a
10 193a 154b 132a 116a
50 198a 100b 136a 122a
100 190a 120b 127a 114a
200 204a 102b 138a 126a

T - AP [A]— A [ 18] b BR AL ) A e e 1) J B S b
AFIFE RN~ ¥ 255 (P<0.05), FIE.
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Table 3 Effect of oxytetracycline pollution on soil

urease activity(mg NH;—N - g 'soil )

HAFIMA R st )/d
mg-kg! 2 5 10 20 30 50
0 0.68a 0.58a 046c 0.38c 040b 0.13a
1 0.68a 0.59a 0.50bc 0.44bc 0.45ab 0.13a
2.5 0.67a 0.56ab 0.58ab 0.41bc 0.47ab 0.14a
10 0.66a 0.53b 0.60a 0.42bc 0.45ab 0.13a
50 0.68a 0.55ab 0.50bc 0.47b 0.52a 0.12a
100 0.65a 0.52b 0.54abc 0.56a 0.47ab 0.13a
200 0.68a 0.54ab 0.60a 0.46b 0.53a 0.13a
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Table 4 Effect of oxytetracycline pollution on soil neutral

phosphotase activity(mg phenol-kg™soil )

LEHEIMAL eI
mg-kg™! 2 5 10 30 50

0 0.66a 0.54a 0.64b 059a 0.50a

1 0.63a 0.63a 064b 06la 043a
25 0.62a 0.53a 0.69ab 059a 049
10 0.62a 06la  065b 0582 049
50 0.63a 064a 063b 0.69a 049
100 0.65a 0.54a 0.74a 0.66a 0.44a
200 0.66a 0.62a 0.60b 0.66a 0.50a
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