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Abstract: Samples of different kinds of animal and poultry manures and of soils from typical vegetable fields and orchards
of Hangzhou area that had been applied with these manures, were collected separately for analysis of concentrations of
heavy metals and pollution of 14 selected antibiotics to study the effects of long-term application of the manures on distribu-
tion of heavy metals and antibiotics in soil profiles of these fields. Results show that of the three kinds of livestock and
poultry manures, pig manure was the most liable to soil pollution, for it contained 197.0 mg - kg™" of Cu, 947.0 mg -

kg ™' of Zn and 1.35 mg - kg ™' of Cd. Among the lands under different patterns of land use, greenhouse vegetable lands
were the most prominent in having heavy metals accumulated in the surface soil, especially Zn and Cd, being 203 and
0.48 mg - kg™", respectively, in the 0 —20 cm soil layer. The 14 selected antibiotics, including tetracycline (TC) , oxy-
tetracycline (OTC) , chlortetracycline (CTC) , doxycycline (DXC) , sulfadiazine (SD) , sulfamethoxazole (SMZ) , sulfa-
methazine (SMX) , norfloxacin (NFC) , ofloxacin ( OFC), enythromycin-H, O (ETM-H,O), roxithromycin ( RTM) ,
chloramphenicol (CPC), thiamphenical (TPC) and florfenicol (FFC) , varied significantly in concentration and distribu-
tion in soil profiles with land use pattern. They decreased rapidly in concentration with soil depth, but some of them were
still detectable in the 80 — 100 cm soil layer. Compared to orchards, the vegetable lands had more antibiotics accumulated
in the surface soil layer as residue, which was 39.5 pg + kg™' in concentration and composed mainly of TCs and fluoroquin-

olones antibiotics, reaching 34.3 and 4.75 pg « kg ™', respectively. Obviously, long-term application of livestock manure in
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farmland might result in the combined pollution of heavy metals and antibiotics, and is apparently a potential ecological risk.

Key words: livestock and poultry manure; vegetable garden; orchard; soil profile; heavy metal; antibiotics
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Table 1 Sampling of livestock manures and soils
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Table 2 Mean concentrations of heavy metals in manures
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Fig.1 Distribution of heavy metals in soil profiles of lands different in land use in Fuyang
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Table 3 Distribution of pH and heavy metal concentration in soil profiles of lands different in land use in Yuhang
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cm VBN pH fH Cu Zn Pb cd Cu n Ph cd

0-~20 KRS 5.39 11.80 54.6 18.20 0.07 7.15 21. 80 7.62 0.05
il 4.51 25.30 70. 1 5.88 0. 04 9.33 41.60 4.60 0.03
S 4.97 10. 90 54.8 20. 50 0.05 4.28 26.20 3.91 0.04

% 3.53 5.15 42.6 8.92 ND 0.47 2.75 4.25 ND
520 ~40 AU 5.40 9.90 29.3 14. 50 0.03 3.73 9.16 3.94 0.02
B 5.66 5.63 29.8 17.70 0.01 2.63 5.72 2.89 ND

% 3.58 9.83 56.5 4.82 ND 0. 44 .38 4.0 ND
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Fig.2 Composition and concentrations of antibiotics in soil profiles of lands different in land use in Fuyang

U3 AP A D7 U R A R S R S A
B ZE 5 R RO R R A R B R R AR T
B i RS, X 3 b A 5 3 L
R T B A S A — 2, W] s A 5 S OR
AT HLAEHE FH R 223t X A BT - 3 b B 2 S R
KRG EAVERm ., BARIE,3 ML A 50
I VES-SEY L7/ R pSY UL NS e S SR (BB R S E
P L A D7 A R T A AR o an 2 Fpee sk
EEEES RS IS RIPUER EEH R, Mk
PR S 2 b B R 2 B 2 A A B A
[Fl , 5 R 56 Ml 3R = 46 2R i it SR M 1Y
1. 65 i (HAE B H 0 ~ 100 em ]2 IR K I

AR T DU R 1Y L SR, 1 R R
SEHLH 40 em DIF R 2N R R G H L USRER
S LB R R . X RN 2 R SR R A AL
SRR A O 2 R I B P AE R R AT
AN A RIBHE I KN B R b A R
S TR B A S T R A
U5 Qe W) SR TR S P AE R TE 2 FhSe i i
ot R F S AR MY, S80SV AR Bt SR O ~
100 em PREE YA G Y, R )2 LR & & =0 1.30
pg - kg FEFER ML 0 ~ 60 cm PRI K, 1M
BRI AR AE R Z R o AR 3 R AR s Hi A
FRAE 5 i o A v 50t PR A b ) O O [



-524- o S

5Ok B

B 528 &

A BT . HHE R AE B 0 ~ 100 em JRIEY)
Ak, HAE > 60 ~80 em +JZ 4 % &t fe i B P A=
2, 11 5 R S5 b AV IR b 3t A 23 il £ > 60 ~ 80 Al
>20 ~40 em L ZARH, HAERBAR, BT & Hfl4e
/o REMEEIEAE 3 b S o 0 R AR, (E A
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Table 4 Composition and concentrations of antibiotics in soil profiles of lands different in land use in Yuhang pe - kg™
=&AL 1
LRI iiﬁ*éﬁﬁ DXC TC OTC CTC SD SMX SMT NFC OFC ETM-H,0 RTM CPC TPC FFC
cm T
0~20 JKiEH 2.41 0.39 0.46 3.26 0.01 ND 0. 06 ND ND ND ND 0.15 0.23 0.08
EX | 4.26 0.71 .32 5.83 2.27 0.0l 0.05 ND ND ND ND 1.6l 2.53 2.13
ik ND 0.02 0.40 0.12 0.02 ND 0.50 ND 0.53 ND ND ND 0. 04 ND
P3| ND 0.04 0.07 ND 0.21  0.01 ND ND 0.94 ND ND ND ND ND
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