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Fig. 1  Location of study area and sample plots



166 1

S ¢

42 % 2 M

1.2 BARFE
1.2.1 FEALREE

L3575 BT DX S - A D B R A -
SEHUAE FOR IR (IR K MU HE S T 55 ) | e %
S b R EE K F AR FE AZEAESERE 6 Bl 3
R 3t ) T A TR s % FE RS S 7K A B 5 X B
(B 1) o ZRME RN IR N AT B, B2
[F] FRe 2 AP 800 m, TR ST TEIFALY 3 km” 347 2
P AR AL S SN, £ A A AT BEHLI
BECREEUREEDN 10 em, BRI T ZHE TR A FE
R LI 3 APATHE, L 18 bk, HIESTAER
IR A A 32 A A5 W MR K FNAR 55, AT 98 X A Y
PR BT KR N, SRR A I RE R T, At
A R A7 BRI 2Re A X8 7 P R TR K, T TRE K R
SRR 3 APATRE, JL IS ANHEBE KRR, AR AR AR
Ja , — Gy RE Al TP A AR B BRI E , 75— e dh
AT EACTESR I E o

x1 HEMERER

Tab.1 Information of the sample plots
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Tab.2 Information of antibiotics
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P, pH Ny 7.54 ~8.40, +IEMHE T it F 9
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Tab.3  Antibiotic-sensitive species and predicted no-effect-concentrations ( PNECs)

AR TR R M ECy/(mg- L")  AF K, PNEC, ../ (png - L7") PNEC 1/ (pg - kg™")
BER BIE S E 3 R by 0.05 1000 4570.90 0.05 228.55
WP R R A 0.04 1000 523.00 0.04 19.88
WU R Wit A 0.02 1000 691.00 0.02 11.75
Bimib R ekl S 0.05 1000 844.00 0.05 41.36
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Tab.4 Physicochemical properties of soils in different land use types

+ Hu A &) A/ (g em™?) AL B/ %o WKL 1/ % PR 1/ %o pH
8 25.33 £0.67b 1.29 £0.02a 31.80 £2.93b 43.39 +5.49a 24.81 +4.0lc 8.40 £0.03a
LT 19.33 +0.88c 1.29 £0.08a 42.60 2.57a 33.43 +1.22hc 23.98 +1.52¢ 8.19 +0.05b
s 14.67 £1.86d 1.06 £0.05b 26.45 +2.70hc 40.05 +1.64ab 33.50£1.58ab  8.02 £0.02b
K H 54.33 +2.19a 1.05 +0.02b 22.54 +1.95¢ 40.78 +0.45ab 36.67 +1.80a 8.12 +0.06b
NAE ST 17.67 £0.33cd 1.17 £0.04ab 28.63 +0.24hc 42.56 +3.69ab 28.81 £3.50abc  8.14 +0.11b
el | 26.00 £1.16b 1.06 £0.03b 48.49 £0.80a 25.70 £1.75¢ 25.81£2.98bc  7.54 +0.04c
LA CEC &4/ (cmol - kg™') N it/ % Paft/(g-ke™') Kai/(g-kg™')  SOC &t/% C/N
=8 23.28 0. 81be 0.07 £0.01c 0.53 £0.02d 18.07 +0.00a 0.46 +0.01c 7.27 +£0.61b
P 21.27 £0.68¢ 0.12 +0.00bec 0.70 £0.0lc 16.79 +0.04h 1.01 +0. 04he 8.29 +0.58b
Bt 33.06 +1.11a 0.26 +0.03a 0.54 +0.04d 14.32 £0. 10d 3.59 +0.33a 13.75 +0.49a
K H 24.25 +0.21h 0.09 +0.00c 0.61 +0.0lcd 18.47 +0.40a 0.72 0.01bc 7.75 £0.39b
I 2 23.55 +0.02bc 0.17 0. 06abc 0.95 £0.05h 17.99 0. 04a 1.50 +0.67hc 8.27 +0.59b
el | 25.60 £1.02b 0.21 £0.05ab 1.65 £0.06a 15.19 £0.38¢ 1.84 £0.50h 8.54 £0.37b

{E:C/N 2y SOC F ik 5 N Fr i) LUAE ; FIBIA R /NG TR RSB A AL 2 (0] 22 53 B35 (P <0.05) .
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Fig.2 Detection rate of antibiotics in soil and irrigation water
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ESS N e I e e 1 o o N N EE
A HE S el 7% - 458 1Y) 4 5 25 0 B R IO I S Y 22
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Tab.5 Antibiotic residues of soils in different land use types

(B pg - kg™")
TR BHR WRYE BRIV AE RiEDAE
5 b 33.00 +5. 86b — — _
PN 22.70 +0.33cd — — _
M 18.70 1.45d — - _
JKH 37.70 +3.48ab — — _
fEAESERE  29.30 £1.45be — — _
FEHESERE  43.00£2.52a 5.95+3.31 3.36+1.88 6.52£2.13
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Fig.3  Ecological risk of antibiotics of soils in

different land use types
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Tab.6 Correlation coefficients of chlortetracycline concentration and physicochemical properties of soils

BKFE AE WREE MRSE KRS pH  CECH&E N&&® P&HE  K&FE SOCHEE /N
SEEETE 0.75F -0.16 0.20 -0.13  -0.11 -0.07 -0.07 -0.31 0.39 0.45 -0.43  -0.34

T FERACHEAE 0. 05 /KF g2,
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Antibiotics Residue and Ecological Risks in Purple
Soils of the Central Sichuan Basin, China

ZHOU Tao'?, SU Zheng’an' , LIU Gangcai', XIE Xiaojian'?, ZHOU Ling'"

(1. Key Laboratory of Mountain Surface Processes and Ecological Regulation, Institute of Mountain Hazards and
Environment , Chinese Academy of Sciences and Ministry of Water Resources, Chengdu 610299, China;
2. University of Chinese Academy of Science, Beijing 100049, China)

Abstract; The enrichment of antibiotics in topsoil will interfere with the growth and development of plants, soil
fauna, and microorganisms, threatening ecosystem security. As an important agricultural soil resource in the middle
and upper reaches of the Yangtze River, China, purple soils are characterized by weak erosion resistance and
preferential flow development, which provide dynamic conditions for the migration of environmental residual
antibiotics. Formerly, most of the related studies in antibiotics migration in purple soil focused on the mechanism of
environmental migration of target antibiotics; unfortunately, the natural abundance, natural contamination
characteristics, and environmental risks of soil residual antibiotics are not yet addressed.

In this study, purple soil in 6 land use types (dryland, woodland, orchard, paddy field, fertilizing vegetable
garden and manuring vegetable garden) and irrigation water in the hilly area of central Sichuan basin, China were
targeted for determination of residue levels of 11 antibiotics in five categories, followed by an ecological risk
assessment of antibiotics using the risk quotient method.

(1) Chlortetracycline ( CTC), norfloxacin ( NFX), ciprofloxacin ( CFX) and enrofloxacin ( EFX) were
detected in purple soils. NFX, CFX and EFX were only detected in manuring vegetable garden, with soil residues
values of 5.95, 3.36 and 6.52 pg + kg™', respectively. CTC had the highest residue of 43.00 pg + kg™ in
manuring vegetable garden among six typical land uses.

(2) No antibiotics were detected in irrigation water in the study area, suggesting that the levels of all types of
antibiotics residues in irrigation water were below the detection limit of instrument to be used in the study.

(3) The risk quotient values (RQ) of antibiotics in purple soils in the study area ranged from 0. 08 to 0.43,
which were at a low or middle ecological risk level ; the antibiotics residues were all lower than the international soil
biological toxicity trigger value (100 pg - kg™'), at a relatively safe ecological risk level.

(4) The source of antibiotics in the study area might contribute to the application of organic fertilizer;
therefore, environmental and ecological risks of antibiotics in soil might be reduced to a certain extent by adjusting
the fertilizer application structure.

This study provides a basis for ecological security construction in the purple soil area of the central Sichuan

basin.

Key words: antibiotics residue; land use; ecological security; purple soil; manuring
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