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Residues of Eight Antibiotics in Vegetable Soils Affected by Fertilization Methods

BAO Chen-yan', GU Guo-ping?, XU Qiu-tong', ZHANG Ming-kui"

(1.College of Environmental and Resource Sciences, Zhejiang University, Hangzhou 310058, China; 2.Shaoxing Academy of Agricultural Sci—
ences, Shaoxing 312003, China)

Abstract: Total forty—four representative soil samples were collected from vegetable fields in Hangzhou, Jiaxing, and Shaoxing city of Zhe—
jlang Province for measuring concentrations of eight antibiotics, including chloroteracycline, tetracycline, oxytetracyline, enrofloxacin, sulfa—
diazine, sulfamethazine, sulfamethoxazole, and tylosin. Effects of four fertilization methods (application of livestock and poultry manure, appli—
cation of commercial organic fertilizer, application of biogas residue and application of chemical fertilizer ) on residues of the antibiotics in the
soils were investigated. The results showed that the detection proportions and concentrations of the antibiotics in the soils varied with appli—
cation methods of fertilizers and species of antibiotics. The concentration of chloroteracycline in the soils was much higher than those of other
antibiotics. Mean percentage proportion of chloroteracycline in total residues of eight antibiotics was 67.03%. The detection proportions and
concentrations of the antibiotics decreased in the sequence of chloroteracycline>sulfamethazine>enrofloxacin>tetracycline>sulfamethoxazole,
tylosin>oxytetracycline>sulfadiazine. The detection proportion and concentration of the tetracyclines were greater than those of the sulfon—
amides. The residues of the antibiotics in the soils applied with livestock and poultry manure were much greater than those of other vegetable
soils, and the detection proportions and concentrations of the antibiotics in the soils decreased in the sequence of fields with application of
livestock and poultry manure>fields with application of commercial organic fertilizer>fields with application of biogas residue>fields with ap—
plication of chemical fertilizer. The results indicate that the livestock and poultry manure is the main source of antibiotics in vegetable soils,
and application of commercial organic fertilizer and biogas residue also have certain contribution to antibiotics residues in vegetable soils.
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45:55), HrE EFRFEI B Sigma A H] A =99% . il
FREE R B ERR UHE 85K
PSR 7 Y= s 1 1L e s e 2l e 1y R LR B
SR Z B DR R 69.6%~81.2% 73.3%~82.5% .
70.3%~83.4% .79.7% ~89.6% .73.6% ~93.3% .85.7% ~
94.4% 75.6%~88.3% 1 86.3%~93.4% , L4443 5K
T42% 17.1% .75.4% 83.6% .88.8% .89.8% .84.1% FlI
89.7% , T AFA M FR 43 514 2.00.1.50.2.10.1.95.2.70
2.00.2.50 pg-kg™ F11.50 wg-kg™.
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WE R 2T R (18 BT B K 3ok 47.73%; Ttk
i 2 (R FE e mg e il — P mg e Tk e Y I
W ) e RS HH 3R 61.36% , A it fiig mE g itk e — P
W W Ak e P I () 465 1 2R 435514 25.00% . 50.00%
140.91% ; KIFAER T4 R (2R 5 ) KR
N 40.91%. R b, 3E 8 R RO RS
FARMKUK N - 155 Z STl — H mg e > JBLA VD B2 > DU 3R
B >Nl e FH M | 28 SR TR 2> A B Z> e s g -0
Hh U IR 2T AR R R R R TR R A R
22 BERMEENKBE

44 At #rp 8 PR Ry R = TE 0~1 42096
pgkg ZIA]), AR 10131 pg-kg™, 285 REA 242%
(F 1), L8 8 Pl (P R S B A R K
Ak BRI AR B BB 1409%~322% 2 8], L)+ 55 &
ARV VD B0 T S AR T T g Y T A fre —
P i 1) 7 S AR G A /N o it -3 b 8 Ak gk
MUt ER w8 6791 pg-kg™s LERMT
B i 8 Fipi A P8R 67.03%., HiAth 7 Fp
BrAE R V3 5 il s BAMKRYC : B VD B >
I > 2% O T 2> DU PR 3> 4 B 2 > Tk i R >
Tk e mE i , EA T 7 8 R AE 2F- 3 i & i e il 43 31
11.55% .6.24% .5.69% .4.40% .2.13% .1.63%#11.34%
VUIR 2 AHTA R B B i I 2 e s i A R



B pRHE , 25 < SNy X g S b L b 8 R A Z AR R 1 52 2014 £ 8 B
8 . B, 8 FPUAERIER A & RS RERBWRENIR S T AR . X —4RR, &
FA E 5 EANTRIRGH A2, BIAG H R HL = i B FeR St 3R T AR ZR A ORI P RS
A R A LR AR B B R L A ATURE it P 77 i 1) s S b 3 T A /D i B AR
BIRBEFGUE R ERAL (A ENMRE KW IF & T AL A B2, 3 AT REE A 7 i
EERIR B K- (3R 1), XRWIRLE G SR AE— A PUIE R TR U BRI BB MR R IR T 8 & 57

FE PIBTA RIS e AR
23$ﬂmmﬁﬁiﬁ¢#$%ﬁ M%E
5E@HEﬁT&@J$ﬁﬂé(%§ 2), i’ﬂzfjutﬂﬁ@ﬁﬁgﬁz’fﬁﬁ
Jluﬂti&>ﬁﬁﬁﬁﬁnu ﬁMHB Eﬁﬁ;i&>ﬁ@ﬁﬁ (El {é Bﬁl}lb#ﬂé
b > Bt A A 114 % 538 1 o o) it FH 5 8 2 1 S, L
8 Pl AR & B H 2Rk 100%, B A Jiti FH & & 2%
PR SR IA AT — i AT As oA o T it P 7 A L
RE VR 1 58 S Hh e Bt AL IR ) S b =358 v 8 Fiie
He R R 5l 90.91% . 81.82% Fil 54.55% 5
Jite FH 68 2 A S - 1 8 R AR B A
BIE R 362.61 pg kg™, 733 29 it RS A AILIE LT

UL )i i L K B AR AE Y B Sk st SR Y 14,32 A AN
63 1. Tt & & 2EM G L R HTAE AR R

YEY A HUIE A P R B FNTR A 7 i i X s AR
RIWA W5 R fa Tk A e A WU A& EE
SN o FE R, — BB 280 A B A HLAE Fp ATy i) 5% B /D
HIPUAE R 7 S AT B F e S e A /b i
PrAZ R X AT B X e S kb Iy s it A b
AR E B HAGR R FEETAE Ry A e, BR
JR A e — 2R

FES N Ty X P, oAk 2R ik Mok

B o AR AL SO AL, B R A, fi

JHle i E SR A1, DU PR 2R 20 A R W5k B 5 1 I o 5 T
emEREARHUAE R

3 itig

e S [ R A R, JUSCR A0 9 Bk

® 1 HilERb S MALERINEE

Table 1 Concentrations of eight antibiotics in the tested soils

Gt TER  WHER  SER RAYE e B HeEnE BTIER RIRER O WHRE B A
R/ pg kg 1324.00 36.80 15.80 214 13.25 35.4 9.66 43.2 1 360.8 54.04 1 420.96
Fo/Milpgke' 0 0 0 0 0 0 0 0 0 0 0
FE/pg ke 67.91 4.46 2.16 11.70 1.36 6.32 1.65 5.76 74.53 9.32 101.31
bR/ g kg 218.69 8.61 3.62 33.75 2.92 10.28 2.30 11.12 225.09 13.63 245.27

AR5 2B % 322 193 168 288 215 163 140 193 302 146 242
R2 TEEEGERETIEERP S MRERKHERERSE
Table 2 Concentrations of eight antibiotics in vegetable soils affected by fertilization methods
BEE T AU TR e
POER PRMARR gy, PIRARE g, PRRAEE oy, PHRAEE oy,
+HER 260.55+388.76 90.91 7.40£8.12 54.55 2.26+2.33 54.55 1.44+2.20 36.36
WEZS 14.14+12.99 72.73 1.53+1.92 45.45 1.55+2.60 36.36 0.59+1.32 18.18

SRR 5.25+5.59 63.64 1.38+2.03 36.36 1.54+2.27 36.36 0.47+1.05 18.18

58 U 39.91+60.74 72.73 3.92+5.18 45.45 2.00+2.68 45.45 0.97+1.74 27.27

itk i s 3.52+4.25 63.64 1.93+3.02 36.36 0.00 0.00 0.00 0.00

G mERE  17.37£14.99 72.73 5.00+5.66 54.55 1.60+1.97 45.45 1.29+2.27 27.27
T4 P W 3.49+2.96 72.73 1.72+2.11 45.45 1.05£1.51 36.36 0.32+1.06 9.09
TIRER 18.38+16.65 63.64 2.79+3.55 45.45 1.23+1.75 36.36 0.64+1.46 18.18
PUFRZES 279.94+394.75 90.91 10.32+9.79 81.82 5.35+4.15 72.73 2.50+2.93 54.55
Tk i s g 2 24.38+19.08 72.73 8.65+7.59 81.82 2.65+2.87 54.55 1.61+2.32 36.36
PES =2 362.61+397.45 100.00 25.68+£14.92 90.91 11.24+7.75 81.82 5.72+7.51 54.55
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kgo TRERLAEINTAT AL HLIX. 41 ANt A B S 2R
A L FERRINSE R R, R+ 2 TR DU R A
R R 5R 4 J2 0.350,0.107 mg kg™ Al
0.119 mg-kg™ , K H R IFE 90% A 47 , 43 AR A &
BT AR P A BRI 381312 f5 . Oster—
mann G AU T RR X K L R RSP AE R 4
B R AB T B YREE /355K 110,111 pg-kg™ F1 62
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R AU R W e S R M T TS SR B M % B o AN ISR
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Z WMo

T R il BT KRR S 25 7 4%
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