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Distribution Characteristics of Antibioties and Antibiotic Resistance Genes in Manure
and Surrounding Soil of Poultry Farm in Ningxia
SHEN Cong' , ZHANG Jun-hua** , LIU Ji-li** , HAN Xin-ning’ , SHANG Tian-hao* , DAI Jin-xia'

(1. School of Life Sciences, Ningxia University, Yinchuan 750021, China; 2. Breeding Base for State Key Laboratory of Land Degradation and Ecological Restoration in
Northwestern China, School of Ecology and Environment, Ningxia University, Yinchuan 750021, China; 3. College of Chemistry and Chemical Engineering, Ningxia Normal
University, Guyuan 756000, China; 4. College of Geographical Sciences and Planning, Ningxia University, Yinchuan 750021, China)

Abstract; Antibiotics and antibiotic resistance genes (ARGs) in livestock and poultry manure pose potential ecological risks. Tn order to understand the distribution
characteristic of antibiotics and ARGs in manure and surrounding soils of poultry farms in Ningxia, the poultry manure and relative soil samples were collected from 12 layers
of different pouliry breeding farms. The compositions of antibiotics and ARGs in the samples were analyzed using UPLC-MS/MS and HT-qPCR. The results showed that:
@ tetracycline, aminoglycoside, and sulfonamide were the dominant antibiotics in poultry manure. The types and contents of antibiotics in poultry manure were different in
different breeding periods. There were more types of antibiotics in the brooding period, the average content was high, and the initial stage showed the opposite trend. @) A
small amount of antibiotics was detected in the surrounding soil only 20 m away from the poultry farm, and the poultry farm had little effect on the distribution of antibiotics in
the surrounding soil. The content of quinolone in the soils with poultry manure application was significantly higher than that in the control and surrounding soil. 3) We detected
132-168 ARGs in poultry manure, and the number of aminoglycosides and tetracycline was higher. The relative abundance of ARGs in the rearing period was highest, and the
initial stage showed the opposite trend. The total relative abundance of ARGs in the brooding period was highest, but the terminal period showed the opposite. There were 110
ARGs in poultry manure during all breeding periods. @ There were 23-105 ARGs in the soils, and the number of aminoglycoside was highest, followed by multidrug ARGs.
The poultry farm had a great effect on the number and relative abundance of ARGs in the surrounding soil. For example, the number and relative abundance of ARGs in the
surrounding soil of poultry farms gradually decreased with the increase in the distance from the poultry farms. The number and relative abundance of ARGs in the soil with
applied poultry manure were significantly increased; however, these values were lower than those in the soil 20 m away from the poultry farm. &) B-lactamases,
aminoglycosides, and macrolide lincosamide-streptogramin B (MLSB) ARGs were all at risk of horizontal movement in manure, and chloramphenicol ARGs were at risk of
horizontal movement in soil. Correlation analysis showed that the relative abundance of aminoglycoside, tetracycline, sulfonamide, B-lactamase, and MLSB were not
significantly correlated with their contents. © Different types of ARGs had related co-occurrence phenomena, such as the positive correlation hetween the relative abundance
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of ARGs in poultry manure, and aminoglycoside and fB-lactamases, MGEs, multidrugs and vancomycins. The relative abundances of ARGs in soil, aminoglycoside and

tetracyclines, vancomycins, sulfonamides, and MLSBs; tetracyclines and MLSBs; etc., all showed a significant positive correlation. In short, the co-occurrence among the

relative abundance of ARGs in soil was significantly stronger than that in poultry manure. These results could provide the theoretical basis for the site selection of poultry farms,

the selection of antibiotic types and dosages for large-scale breeding of laying hens, and the application of poultry manure.

Key words: poultry manure; soils; antibiotic; antibiotic resistance genes( ARGs) ; breeding periods; distance
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Table 1  Contents of antibiotics in poultry manure
; oRMA Fe/MiA FHIE G R
Fhk 5k ML ML b Kt
/ng-kg /ng kg /ng-kg /%
MR 0 0 0 0
AP % 837.99 0 57.69 20.00
B KRR
FREE 68.65 0 9.63 20.00
R 1623.43 0 113.25 20.00
+HE 130 000. 00 0 8711.68 73.33
Er
DUBR 2K LHE 73 600. 00 0 6330.55 60.00
MU E 4 680. 00 0 445.99 40. 00
RN FER 1116.00 0 189.24 80.00
o870 42 800. 00 0 2272.50 13.33
s WU R 262. 40 0 17.49 6.67
WA AR
AP 0 0 0 0
R AL 0 0 0 0
% i . . .
B it JHg s g 56. 80 0 3.79 6.67
itk fie Y s e 1360. 00 0 108.20 33.33
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.4-"' i
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Table 2 Contents of antibiotics in poultry manure at different breeding periods /pg-kg ™!

Fh 2 Pl P2 P3 P4 P5
A EEER 0 0 0 0 0
SR RREH 284. 15 4.29 0 0 0
FIEER 40.33 7.84 0 0 0
BiaiE 558.37 7.90 0 0 0
+HE 43 356. 13 57.35 67. 80 47.73 29.40
DB 2 2 ERE 29 612. 65 1705. 20 157. 80 9.87 167.24
UIEZS 2 124. 00 92. 00 5.18 0 8.78
WNEE 574. 67 235. 07 14.28 90.25 31.95
Bitib A 662. 67 0 0 0 10 700. 00
W P EANTARAR 87.47 0 0 0 0
S A 0 0 0 0 0
Kb A 0 0 0 0 0
B i i e 0 0 0 18.93 0
ik e Y s g 0 0 0 459.59 81.40
B-MIEIE — 0 0 0 0 0
peiNaliEs — 0 0 0 0 0
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Table 3 Contents of antibiotics in seils-around farms and with poultry manure appl
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Fig. 1 Variety of ARGs in poultry manure and soil
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Fig. 3 Number and relative abundance of ARGs and MGEs in soil around poultry farms and with poultry manure application
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Fig. 4 Relative abundance of ARGs and MGEs in poultry manure at different breeding periods
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Fig. 7 Mechanism analysis of antibiotic resistance of poultry manure and soil

FAFFR R, S ZE0E b A B Az 22 00 i 25 TR AT 18
PEVEE 7, 1T LB S ARGs 772 2E ) T 5 A 35
X BT AE RARAFA 25, T UL, &5
PiAE R PO AT = B 25 AR .

Ji 10 Kot FH 25 3 rp BT A R BT S Fh
K e 22 A KRB 7(b) ] XA e B 3%
X537 20, 50 F1200 m Kjifi &5 19 LR 4 Fh
PUEMLE, Hee 2 AR AL 1 e A R AL B
BIFENGI7 100, 200 F1 300 m Ak Ay 4 rh A & 4k

T MAMEZE & K, S M PTELE] ; (HE 2
FEX5375 20 m AL HIZETS (Y - 38 b AUAMIESE 5 L
L 60% , & ELRPUIENL. Hor SR P
B 22 [ BH A T RR B T v e R — 2R MR =2
— TEVURRZE I ARGs T RAH 60% 5L H & T4h
HEEHLEIZE. U tetA | terY F terZ 55 55 R GEAS SR A% AH
AN AR K U PR 22 2 S A A1, 920 i A O B
OB A BNEED MRy ERNE
PR, [ HRIEHE Y, g A HE S 2 A B A



8 1

RSP S (LR 7B e R 1V B wb e ik 7 e S L T KA S /1 S N 1

4175

fLF MGEs W% i+ | & F MR 5 1, F % 5
H'E ARGs A , i3k 863 K A9 B K30 T 2k
Vi 2 E i 250, — BB0R 2 Ei 2 LA
FE A BRI 1 AT RE 2l o & AL s N
RN X I T R A N A A A B . P
e, B 5T A 2 F2 3937 20 m Ak Kt FFI RS 25 1) +
e ARGs Y75 YL XU 4581
2.5 9FEA PP 50 RS shon A X
JE A AH S

K H Pearson #H &3 #1243 51 6] X 28 Fl 1= 3 v
) ARGs 5 MGEs #1753 #1 (3R 4). HhxgzEd g-
PN B 2 5 MGEs, 2 JE 4 7 28. MLSB & F
ARGs #HXf 32 i M F1 55 MGEs 43 9 S B3 (P <
0.01) ., B3 (P <0.05) IEH N 78 ek b &
B R IM ARGs HIXTFJE B4 515 MGEs 24 2
F(P<0.01), BEFEMCHE(P<0.05). A
KIS AR L LR ARGs 245 MGEs (%
A TR FE ) 700 0L A 5 0 TE AR DEE )
TEAHIGE PR SRR 2 B- I B RG2S . MILSB 26

I £ ARGS 5 MGEs 2 [ iy % sl [ 1E

KPR BB s, TAHIERE e g MG B
K MR I R ARGs & K- R
BEPERERT, ™ e W T MGEs S il Jfl i #5 ARG
TETR AR B R i A 5 28

R4 BEALWEARGS 5 MGEs MAXE)

/' Tableid “Correlation analysis between ARGS and MGEs g™

in poultry manure and soil

Fod ZHraE

X3 435
AEME 0. 900 * 0.553
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Table 5  Correlation analysis between ARGs and ARGs in poultry manure and soil
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