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Distribution' Characteristics,df Aptfﬁiotics and “Aﬁ{ibiotic' 'Resistance Genes..,,:‘ih
Mapure and‘Surrounding Soil of Cattle Farms in-Ningxia

ZHANG’Jun hita' , CHEN Rui-hua®, LIU Ji-li"* SHAN’G Tian-hao®, SHEN Cong’
(1. School of Ecologytand Environment, N1ngx1a UaneI‘blly, Ym( -huan 750021 , China; 2. School of Geography and Planning, Ningxia
UnlverSIty, Yinchuan 750021, China; 3. School of Life Sciences, Ningxia University, Yinchuan 750021, China)

Abstract: Livestock breeding intensively uses veterinary antibiotics in concentrated feeding operations to improve growth and control
disease. Consequently, livestock and poultry manure is an important repository of antibiotics and antibiotic resistance genes (ARGs).
To understanding the distribution of antibiotics and ARGs in manure and surrounding soils of cattle farms in Ningxia, cattle manure
from five breeding periods (lactation, calving, growing, pre-fattening, and post-fattening periods) and comparative soil samples were
collected from the largest beef-breeding area in Ningxia. The compositions of ARGs in the samples were analyzed by UPLC-MS/MS and
HT-qPCR. The results showed that; (D Tetracycline, quinolone, and sulfonamide were the dominant antibiotics in cattle manure. The
content of antibiotics in the manure varied greatly between different breeding periods. High amounts of antibiotics were detected during
the pre-fattening and lactation periods, and the lowest amounts were detected during the calving period. ) Quinolone and tetracycline
were the dominant antibiotics in the soils, and the detection rate and content of quinolone were highest. The cattle farms did not affect
the distribution of antibiotics in the surrounding soils. The content of quinolone and tetracycline in the soils with cattle manure
application were significantly higher than control and surrounding soils. 3 We detected 79- 142 ARGs in cattle manure, with
aminoglycosides the most common form. The number and relative abundance of ARGs were highest during the growing period and lowest
during the calving period. The dominant ARGs were tetQ, ermF, and tetO-01 across all the breeding periods. @ There were 35-79
ARGs in the tested soils, and multidrug and aminoglycoside ARGs were dominant. The cattle farms did not affect the number and
relative abundance of ARGs in the surrounding soils; however, manure application significantly affected the number and relative
abundance of ARGs. & Sulfonamide and chloramphenicol ARGs are at risk of mobilization and horizontal transport. A correlation
analysis showed that the relative abundances of aminoglycoside and tetracycline in cattle manure were significantly positively correlated
with their contents. (6) Aminoglycoside, sulfonamide, chloramphenicol, and mobile genetic elements ( MGEs) in manure were
significantly or extremely significantly positively correlated with aminoglycosides and sulfonamides in the soils, whereas macrolides were

negatively correlated with vancomycin. These results provide baseline data to inform controls on the variety and dosages of feed and
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Table 1  Basic information of samples
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Table 2 Contents of antibiotics in cattle manure

” o WK ROMA CPHIE RHR . . R WME FHE R
ik i /ng-kg ™! /ugkgT! JpgrkgT! /% PR Hi /pgkg ! Jpgekg ! JugkgTt /%
NG+ 0 0 0 0 it g W W 65.2 0 1.63 5.88
/;Et [ l]ﬁ‘z‘ Taed
T RKEHZE  181.43 0 12.9 11.76 s fit 1z m.ﬂﬂe 18.24 0 0.46 5.88
FIER 0 0 0 0 it e Y e 26.31 0 10.76 52.94
HRE 0 0 0 0 fisffie — WA mERE 3,24 0 0.52 41.18
+HER 1084 0 126.43  23.53 W R 623.69 0 99.51 29.41
SRE 183.61 0 50.22  29.41 Bt 2 216.8 0 5.42 5.88
PUPRE JUFRZE  122.61 0 25.04  17.65 || MEiEERZE HAV A 3388 0 526.6 17.65
MEAER 239 0 240.72  17.65 AR A 0 0 0 0
HR 0 0 0 0 Kb AL 0 0 0
KANERZE  HBEHEE 0.073 0 0.0056 17.65 || B-INMEEME — 0 0 0 =0
PLER 0 0 0 0 4 g
y .i_;,r._.-
Klﬁlﬁ%iﬁ,ﬂ;ﬁiﬁqﬂ?ﬁiiﬁi%ﬂé‘iﬁﬁﬁﬁﬁ Kl Rt &R, ﬁ’ﬁzﬁJ%ﬁﬁEF?ﬁEé’* jji"'iJn
- N N
K(FR3) LI DR E PO F AR (T WENUERERD 44 %ﬁrZﬂ%@%%

402. 19 pg- kg’l),,\thﬁijj@%/‘iﬁﬁl 198
kg &#%ﬁi?ﬁ%f&ﬁ?ﬁagmﬁf?
ﬁﬂ%&?ﬂ%ﬁgwﬁﬁWM%iiﬁmﬁ%
R ZRIBR S5 AR, IR0 A bk
m%Myglﬁ%hifﬁ%%ﬁ%$ . &

%F%h@% AT, WA 2 A R A

iﬁam—fﬁﬁmthfﬁﬁ}?ﬁﬁfﬁikfrﬁﬁﬁ T%%’%%ﬁ;ﬁ CORHHERAYD A 1T

Rl 25 gﬁﬁ&ﬁLxm$aA%ﬁ%m¢@
%M%ﬂlﬁﬁﬁ%ﬁﬁ%MhE%mamﬁTm
[7@HEW%EW$%W*F%¢ SR VAL
Ehmﬁ?i?~€ TIRNES ST %%
mﬁkﬁm\mm]mfﬁki%¢H%$m%i
%@Vﬁaamww FF LA WA P R D
TR KA,

*3 T\ﬂ%ﬁﬁﬁﬁ#ﬁqﬂri?ﬁsﬁi/uo kg ™!

Table 3 Contents of antibiotics in cattle manure during different breeding periods/pg-kg

-1

eSS R C1 2 C3 c4 cs5
AT 0 0 0 0 0
SR RKREE 0 0 60.48 +44.72 4.03 +2.69 0
FIRER 0 0 0 0 0
R 0 0 0 0 0
+&HE 225.6 £53.23 21.6 £18.71 361.33 £127.90  23.60 +14.25 0
U2k SRR 98.22 +24.37 21.05 £18.23 61.20 +44.76 53.49 +30. 65 17.13 £3.25
UIEZNE 3 86.93 +31.73 0 22.94 +17.20 0 15.33 +1.84
MmN TR 1198 +599.00 0 0 3.92£3.29 1.69 £0.49
R R 101.66 +25.41 0 60.04 £40. 64 234.38 +60. 18 101.49 +35.22
B 2 0 0 0 0 27.10 +18.48
MEE TS WNTP A 0 0 909.33 £692.98 1694.00 +757.58 29.65 +23.03
AT A 0 0 0 0 0
KR & 0 0 0 0 0
i i e i 0 0 0 0 8.15+4.58
Bk i i Y e e 0 0 0 0 2.28 £0.21
ik e Y R s 26.31 +£5.37 8.30 +3.59 9.79 +5.46 5.78 £4.55 3.61£1.19
ek Jrie — P AR W B 0 0.24 £0. 14 1.11 £0.80 1.04 £0.52 0.20 £0.025
KA NERZE A%HF 0 0 0 0 0
EEN 0 0 0.019 +0.008 2 0 0.009 1 +0.005 2
LAk 0 0 0 0 0
B-WBEREE - 0 0 0 0 0
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Table 4  Contents of antibiotics in soils around farms and with cattle manure application/pg-kg~

1

GBS E2S CK D1 D2 D3 D4 D5 =
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Fig. 3 Number and relative abundance of ARGs and MGEs in soil around cattle farms and with cattle manure application
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