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Research progress and hotspots of antibiotic resistance genes
in livestock and poultry manure based on CiteSpace
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Abstract: Antibiotics have been widely used in animal husbandry since they were discovered in
the 1940s, promoting the growth and health of domesticated animals. As most antibiotics are
water-soluble, 30% to 90% of antibiotics are released into the environment in the form of parent
compounds through urine or feces. Improper use of antibiotics will pose selective pressure on
the environments and enhance the transmission of antibiotic resistance genes (ARGs) in the
environment, thereby posing a potential risk to human health and ecosystems. Revealing the
research hotspots, frontiers, and trends of ARGs in livestock and poultry manure in the last
20 years can provide important information for controlling the contamination of ARGs derived
from livestock and poultry manure and shed new lights for the future research. We retrieved the
articles published in the Web of Science (WoS) Core Collection and China National Knowledge
Infrastructure (CNKI) from 2002 to 2022 to analyze the research status and trends of ARGs in
animal husbandry systems. CiteSpace was employed to visualize the keyword co-occurrence,
keyword clustering, keyword bursts, number of publications, and collaboration of research
institutions. A total of 896 wvalid publications were included in this study. The number of
publications about ARGs in livestock and poultry manure in both China and the globe has been
growing since 2011 and has accelerated significantly since 2014. The papers published in
English were much more than those in Chinese. Additionally, China was the country with the
largest number of publications and the Chinese Academy of Sciences was the institution with
the largest number of publications. The research hotspots included the source and origin of
ARGs, transmission of ARGs in the environment, the potential human exposure to ARGs, and
the mechanisms for the mitigation of ARGs. The future research work can identify the
underlying mechanisms by using advanced molecular methods including metagenomics,
high-throughput qPCR array, and single-cell Raman spectroscopy. In addition, efforts should be
made to promote the development of approaches for mitigating ARGs. This study visualized the
main research progress in ARGs in livestock and poultry manure and put forward the future key
research directions, providing new insights into the mitigation of ARGs.

Keywords: livestock and poultry manure; antibiotic resistance genes; bibliometrics; research
progress; hotspots
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Figure 1 The number of annual publication in Web of Science and CNKI.
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%=1 Web of Science & R EIHI X BIRARMNER

Table 1 Keyword Emergence Information in Web of Science published literature
Keywords Year Strength  Begin End 2003-2022
Antibiotic resistance 2003 11.57 2003 2015 [r——
Antimicrobial resistance 2003 9.16 2003 2016 [r——
Determinants 2003 3.19 2003 2010 [r——
Genes 2007 5.49 2007 2014 ——
Activated sludge 2007 5.48 2007 2018 e
Prevalence 2007 5.08 2007 2016 ——
Tetracycline resistance 2007 4.08 2007 2016 —
Escherichia coli 2003 13.30 2008 2015 ——
Antibiotics 2009 4.23 2009 2016 F——
Animals 2009 3.85 2009 2014 —
Tetracycline resistance genes 2010 4.23 2010 2018 —r—
Bacteria 2005 4.47 2011 2014 e
Sulfadiazine 2012 6.76 2012 2018 e
Time PCR assays 2012 3.30 2012 2016 e
Agricultural soils 2006 3.47 2013 2015 —
Swine feedlots 2014 3.19 2014 2015 N
Land application 2014 3.11 2014 2019 —
Pharmaceuticals 2015 3.19 2015 2017 —
China 2016 8.01 2016 2018 ——
Class 1 integron 2016 3.38 2016 2018 —
Antibiotic resistance gene 2013 3.58 2017 2018 —r—
Swine 2014 3.23 2019 2020 —
Dairy manure 2018 4.51 2020 2022 s
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2.6 XHEIRIATE)EIE 24T

SR IS4 HT S F T CiteSpace X H2HUY
A BRI T 0 e i . — Mk, IRk
B (Q 1E)>0.3 B, R F 21 R L5 B
s MSFRRERE(S [H)>0.7 B, ULRARAZE
BAMEER, £ 0.5 KIE, REER—A R
AHPY, E s R, BEIE ARG B E
L[] BRI Y, 7E RS EO0 T, (A) Q=0.306 7,

Density=0.053 0;(B) Density=0.030 7 & ML,
OB RS AT A3 38 43 B e A 1] 1 AR AR 55 A
Sk, BRI A Z A O R, HETT PR A
FEER LS ] B, AR RIS A
I OB e S B B R R T HE) Y, Rt R
R R HE O B R R IE O . [RIBE KNS
BRI AT B EAH O, 55 IS I ) 355 B2 0 B
G, BB, 5RO

WoS Bl ERFERB R : BEH0
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*2 CONKI ARXEXFIARIES
Table 2 Keyword Emergence Information in CNKI published literature

KAin) A RMRE RIGEM  ZOREM 2008-2022

Keywords Year  Strength Start End

+ 4 Soil 2008  1.59 2008 2012

iif 25 Antibiotic resistance 2010  1.32 2010 2013

P42 Antibiotics 2012 1.63 2012 2014

#i 42 J& Heavy metal 2013 2.25 2013 2016

A% H 13 Agricultural soil 2013 0.95 2013 2015

HENE Compost 2014 2.41 2014 2017

P FE M Resistance gene 2014 1.67 2014 2015

R4 &% % Anaerobic fermentation 2014  0.54 2014 2015

& & 26fF Livestock manure 2012 0.38 2014 2015

fi 75 M Enzyme activity 2015 0.90 2015 2017

B & 7% Manure 2015  0.69 2015 2016

¥ 3% Swine manure 2016  0.85 2016 2017

VU2 Tetracycline 2010  0.50 2016 2017

RNV 2 Ciprofloxacin 2017 1.54 2017 2018 —_— —
Hi 24 Medicine herd residue 2018 0.89 2018 2020 — —
%4 ¥ Microorganism 2019  1.66 2019 2020 e —
#£4F Integron 2019 1.24 2019 2020 e —
Z ¥ % Doxycycline 2019 0.96 2019 2020 — -
FH ¢ Methane 2019 0.82 2019 2020 o —
JR4IH/t Anaerobic digestion 2019 2.03 2020 2022

1B Temperature 2020 1.12 2020 2022

# #2575 Poultry manure 2020 0.98 2020 2022

AN A #E V% Bacterial community 2016  0.51 2020 2022

SBUTF Ul e 470 P e DR RIS 24 o A I 1, R
SR K 43 ) BLAE 2003 AR AT 2007 4R,

2010-2020 4FFFTIE SO TR IR, — B 525 3
TE . WA R E 2810 5 ARG W78 S8 B G
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R R LA N AB R R TR A, O
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FUAE P A R 25 N Sh B3 2N 26,
PE S 20 36 T A B B A I AR AR SR 3
e | NS SR /WA S PR ey o 7 e o )
AR E M, SR, SN . it IEE
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