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Effects of Exogenetic Oxytetracycline and Sulfamethazine on Soil Labile Organic Carbon Contents

LING De, LI Ting", ZHANG Shi-rong, LI Yun, JIA Yong—xia, XU Xiao—xun

(College of Resource and Environment, Sichuan Agricultural University, Chengdu 611130, China)

Abstract : Long—term applications of livestock excreta could lead to antibiotic accumulation in soils, thus affecting the ecological environ—
ment. In order to understand the impact of antibiotics on soil environment, a pot experiment was conducted to examine the effects of oxyte—
tracycline( OTC ) and sulfamethazine(SMZ) at different concentrations on soil microbial biomass carbon(MBC ), water soluble organic car—
bon(WSOC ), readily oxidized carbon(ROC ) and dissolved organic carbon(DOC ). Four types of labile organic carbons were sensitive to an—
tibiotics as follows: WSCO>MBC>DOC>ROC. The contents of WSOC and DOC increased with increasing rates of OTC and SMZ. Applying
OTC and SMZ led to a greatest increase of 137.1% and 251.8% for WSOC, and 31.9% and 10.7% for DOC, respectively. However, OTC and
SMZ additions decreased soil MBC and ROC, with the largest reduction of 47.8% and 52.4% for MBC,and 4.9% and 7.4% for ROC,re—

T and 10 mg -kg™,respectively. However, the soil

spectively. The soil could self-restore when OTC and SMZ were less than 50 mg -kg
showed mild pollution at end of the experiment when exposed to 100~200 mg-kg™ OTC and 50~100 mg-kg™ SMZ, respectively, thus pos—
sessing environmental risk.

Keywords: antibiotics; soil pollution; microbial biomass carbon; water soluble organic carbon; readily oxidized carbon; dissolved organic car—

bon
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24 OTC 1 SMZ 4b Bk JE 435135 F] 10~150 mg kg™
F1 10~100 mg- kg™ B, TOC & i 14 i (P<0.05),
{H OTC F1 SMZ 4b PR & 43 5] &5 F 50 mg - kg™ F110
mg kg™ B, TOC & & 7EAN PRI TC B & 25 .
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& 1 OTC #n SMZ 3§ £ TOC & ERIFM
Table 1 Effect of OTC and SMZ on soil total organic carbon

OTC/mg-kg™ TOC/g kg™ SMZ/mg- kg™ TOC/g kg™

0 20.08+0.01ab 0 20.08+0.01a
1 19.93+0.06a 1 20.39+0.19bc
5 20.27+0.08bc 5 20.11+0.09ab
10 20.58+0.18d 10 20.52+0.11¢
50 20.47+0.06¢ 50 20.46+0.20¢

100 20.42+0.20cd 100 20.61+0.05¢

150 20.44+0.20cd

200 20.31+0.10bed

TEANF/INE FRARRAL IR 22 57 .35 (P<0.05) . FIAl.
Note: Values with different letters indicate signifi cant difference by

LSD(P<0.05). The same below.
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Values with different letters in the same treatment of antibiotics indicate
significant difference( P<0.05 ). The same below
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Figure 1 Effect of OTC and SMZ on microbial biomass carbon
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U5 SMZ ¥, WSOC 5 it A AL R, 1 mg-kg™ SMZ
AAFETR ,WSOC & it % 58.8 mg-kg!, Bl A 149.5%
(P<0.05); Ffig SMZ b By R fin, WSOC £ 14 g
B S, 24 SMZ b 335 100 mg-kg™ B, WSOC 4 f
B 253k 251.8%(P<0.05).,
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Figure 2 Effect of OTC and SMZ on water—soluble organic carbon

3 2 OTC 1 SMZ 3¢ 14 ROC S EHIFMM
Table 2 Effect of OTC and SMZ on soil readily oxidized carbon

OTC/mg-kg™ ROC/mg-kg™ SMZ/mg-kg™ ROC/mg-kg™
0 1.30+0.03a 0 1.30+0.03a
1 1.27+0.03ab 1 1.29+0.03ab
5 1.26+0.01ab 5 1.28+0.04ab
10 1.25+0.02b 10 1.27+0.01ab
50 1.25+0.01b 50 1.23+0.01b
100 1.24+0.01b 100 1.23+0.02b
150 1.25+0.01b
200 1.24+0.01b

£k, 24 OTC ¥ =10 mg-kg™ B, &40 FE ROC 2 5
FIEAR(P<0.05), OTC 4B ROC fix KF#iREN 0.06
mg- kg™, JgxF BEAL TR 4.88% . A EE(1~10 mg-kg™)
SMZ Ab¥EXT 1€ ROC & f2 70 B 52 (P>0.05) , 4
SMZ =50 mg-kg™ i}, ROC & R B & FRA% (P<
0.05) , {H H A5 KBRS X BRAL BRI 5.38% . LA 145
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DOC & &34 31.4%(P<0.05); {HAE 10~200 mg-kg™!
OTC #bFF ,DOC B IEAL AR FFAE 29.0%~32.0% , H Ab
BRIA] 0.2 25 55 (P>0.05) ., 4% SMZ AbFE DOC &5
HTo i 2% 22 5(P>0.05) , {HAE SMZ Sb PRV 35 50 mg
kg B}, DOC MR E] 10.7%, 1B SMZ 4bF
T +5E DOC & HAA s

3 iHe
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Figure 3 Effect of OTC and SMZ on dissolved organic carbon
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THEE R A 3R 29%~3% ,0.94%~1 A6%F1 <0.694"5*,
OTC Fil SMZ Ab PR 43514 100~200 mg kg™ F150~
100 mg kg™ I}, A Wy (AL T 0.94% ~1.46% ( 3
3), UEHIREFRIALE RS T TR AT gy Y

F 3 OTC 70 SMZ ¢ T B 4 WIS E R ST
Table 3 Effect of OTC and SMZ on ratios of MBC to TOC

OTC/mg-kg"  (MBC/TOC)/% || SMZ/mg-kg'  (MBC/TOC)/%
0 2.07+0.10a 0 2.07+0.10a
1 1.99+0.03a 1 1.87+0.02b
5 1.93+0.08ab 5 1.89+0.06b
10 1.80+0.05b 10 1.79+0.07b
50 1.55+0.02¢ 50 1.33+0.06¢
100 1.21+0.07d 100 0.96+0.08d
150 1.00£0.11e
200 1.07£0.07e

OTC #1 SMZ ZbFRHR 553 KT 50 mg-kg™ F1 10 mg-
kg™ B, 1 3EVS PR RN, e T A FRIBE .
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