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Soil in Ylnghuan P
ZHANG Xiao- hong , TAO Hong'*, WANG Ya-j ]uan MA.I Zhl.l.}’l ZHOU Ze-ying' j J-"’ d ) : r

(I Se hool of Geograp hy and_P.lannmg, Ningxia Univi (-“ISllV Vinchuan 750021 , China; 2.'Key Laboratory ( Chirta- Arabi}of Resource Evaluation and Environmental Regulatlon of
Arid Rgglon in Nlngxm YlnLhudn 750021, China; 3. 'Schoal of Ewnomus dnd_Mdndgement Ningxia University, Yinchuan 750021, China)

Abstract; A total of 43 sutface soil samples were collécted from Ylnchuan. mland and high performance liquid chromatography ( HPLC ) was used to measure the
concentrations of oxytetracycline( OTC) , tetracycline(TC) , chlortetracycline( CTC) , and doxycycline( DOC). The pollution characteristics and spatial distribution of TC were
further analyzed using spatial Kriging interpolation, and the ecological risks of OTC, TC, CTC, and DOC in farmland soils were also assessed. Tetracycline antibiotics were
detected in all the soil samples at concentrations ranging from 40.68 to 1074.42 pg-kg™" and an average of 462.24 pg-kg™'. The average proportions were ranked

Z TCs; CTC(69.26% ) >OTC(16.34% ) >TC(12.86% ) >DOC(1.54% ), and CTC pollution was the most serious among. The space tended to be high in the middle

and low in the periphery, but the concentrations of TC were highest in the northwest. The average contents of Z TCs in different soils was ranked as follows: vegetable field

(596.01 pg-kg™") >pasture(487. 04 pg-kg™") > cultivated land(437. 52 pg-kg ™" ) > garden plot(404. 99 pg-kg™"). The average risk values of OTC, TC, CTC, and
DOC in farmland soils were 0. 14, 0. 69, 0. 14, and 1. 02, respectively. TC and DOC represented a high level of risk in 23.26% and 6. 98% of the samples, respectively,
which requires particular attention.

Key words: tetracycline antibiotics(TCs) ; farmland soil; pollution characteristics; risk assessment; Yinchuan
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Fig. 1 Schematic diagram of farmland soil sampling points in Yinchuan
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Table 1  Predicted values of the most sensitive species and effect-free concentrations of four kinds of TCs
oy e _ AR ( E(Aso) PNEC“TT X, PNECSOill Sk
/mg-L /gL /g kg
oTC A (AR ) Ak 1.0 1.0 6309.6 631 [34]
TC Wa AN B (R ) Atk 0.17 0.17 1093 85.2 [35]
CTC HA 20 T (SR e ) 2k 1.8 1.8 4570.9 2266 [36]
DOC T (Al 2F ST IR ) Ltk 0. 009 0. 009 301. 95 9.0 [37]

2 RS

2.1 M8 TCs & B sk

BRI T A H =38 TCs V594K -3 2, i +
HERE S R TCs, > TCs F5 B 40. 68 ~
1074.42 pg-kg ™", FIIMEN 462. 24 pg-kg ™", PAIER
431,24 pe-ke ™' FERTA L HERE S, OTC, TC
CTC #1 DOC 1Y K th 5 43 | 24 58.14%, 74.42%,
100% 1 6.98%, & & *F- % {H K. CTC (311.26
pg-kg™) > OTC (84.88 pg-kg™ ) > TC (54.14
pg-kg ') >DOC(8.95 wg-kg™"). E-24 [ bR PME 2 b
St R P A R AR A T AN A i & B R 100
pg-kg 'Y ARERST R 11 A EEA R OTC &, 9 M

il TC &4, 36 DMEESD CTC &4, 2 MRS DOC &
T 100 pe-keg ™', RO T4 H 580 22 5]
TCs 155%. 16 43 D IR, 3 DR (H AR R
HH 6.98% ) iy > TCs /T 100 pg-kg ™', 17 M
f > TCs (5 BE S B BRY 39.53% ) #E 100 ~ 400
mg-kg ' ZIEL, 20 RE L D TCs (i RE A A HCHY
46.51% ) 7£ 400 ~ 1000 pg-kg™' Z 6], 3 AL
> TCs (SR B 6.98% ) KT1 000 pg-kg ™',
S ZECR 0. 61, J& T 4548 S5 RIS R Z 0k
H -3 TCs 1 REUEA TR RZm, BR T 5605
A R PR i A FH 3 TCs 19 B8, TR sk
H -3 TCs R R EFL M N K.
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Table 2 TCs content in farmland soils of Yinchuan/pg-kg ™!

S|

FinE| SERME + bRl LREDR AT EY ) K2R/ %
oTC ND ~489. 90 84.88 +123. 85 38.58 1. 46 58. 14
TC ND ~232.49 57.14 £51.22 47.07 0.90 74.42
CrC 33.99 ~772.01 311.26 = 194. 99 313. 87 0. 63 100. 00
DOC ND ~220. 81 8.95 +38. 61 ND 4.31 6.98
> TCs 40. 68 ~1074. 42 462. 24 +281. 05 431.24 0. 61 100. 00

1)ND R KR, # 0 15

FFA AL S OTC, TC, CTC #l DOC & & i
> TCs BRSO 3. 78 BT RGN -+ HERE
CTC #£ > TCs ™ T Jo i 3 B0 B o, 30 F
24.13% ~ 100. 00%, *F- PN 69. 26% ; HUKHh OTC
5 TC, di > TCs i & 4 43 B 43990 0. 00% ~
65. 11% F10. 00% ~35. 99%, “F-X{H 53 51 9 16. 34%
5 12.86% ; fJ5h DOC, 5 > TCs Ji i 404

0. 00% ~34. 79%, F-Y{EH 1. 54% . I, 4 Fb
TCs 1, 4¢ -4 v 22 Ut 53 R GTC. /)

=DOC =OTC =TC = CTC

CTCRIDOC
A U

B3 AKHEZL#EFEH OTC, TC, CTC F1 DOC

B S TCs BEAH
Fig. 3 Mass fraction of OTC, TC, CTC, and DOC accounting
for z TCs in farmland soils
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Fig. 4 Spatial distribution diagram of OTC, TC, CTC, DOC, and Z TCs in farmland soils in Yinchuan
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