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Abstract: [Objective] The increasing emergence and spread of antibiotic resistance genes (ARGs) poses a great
threat to global public health. Soil as an important repository and medium for ARGs has attracted extensive attention
from many scholars. [ Method ] In order to have a comprehensive understanding of the research progress and hotspots
in the field of soil ARGs, the VOSviewer and CiteSpace software were used to perform a bibliometric analysis of
the publications related to soil ARGs published from 2013 to 2022 in “Web of Science” database. More specifically,
density visualization analysis, keyword emergence analysis, and contribution network analysis were performed to
deeply discuss the types of publications, cited times, country/region and institution of publications, keywords,
research directions, and the hotspots and trends of research. [Result] Our results demonstrated that the number and
cited times of the publications related to soil ARGs increased year by year. The number of publications increased
slowly in the first five years (2013—2017), while it rapidly increased in the last five years (2018—2022). Besides,

the maximum cited times was 22123 times. China published the most publications in the field of soil ARGs,
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accounting for 61.40% of the total number of publications, and China cooperated closely with 27 countries, including
Australia and the United States. Tetracycline and sulfadiazine were the two main types of antibiotics in the soil ARGs
field, and Escherichia coli as model bacterium was a microbial type of great interest in this field. The results of
citation burst and co-occurrence analysis indicated that research hotspots of soil ARGs differed significantly in
different periods. At first, scholars focused on the understanding and quantification of ARGs. Subsequently, more
attention was paid to the source analysis of ARGs and their intrinsic connection with microorganisms. The study of
the spread and fate of ARGs has become a hot topic of interest and research for scientists today. [ Conclusion] This
study conducted a comprehensive bibliometric analysis of the relevant publications in the field of soil ARGs. On the
whole, the research on the propagation deterrence and reduction techniques of soil ARGs is still insufficient. Future
research may focus on the development and improvement of monitoring system as well as mathematical model
establishment to assess the environmental risks of soil ARGs and their effects on human health. Besides, prevention-
oriented source control of soil ARGs should be expanded. In addition, the diffusion mechanisms and influencing
factors should be explored further to lay a solid foundation for ARGs reduction technology.

Key words: Soil; Antibiotic resistance genes (ARGs); Bibliometric analysis; Research hotspots

PrAE R BRI AR NFREE 22 5 BB R F k2 —, E T A NSRRI sh P i # v
72 R RE AL PUAERIE NG, —J7 A DIRRRON: T, Hl
2 T I i Z3VE ) PR A AR RR T, P E R A ER A SRR . RRE, BRSSP
FIRZ) 30% ~ 90% ] d i FE (AN RGBS B 2, = A e B 1 e 0 (PR I b i Ak
ZPutEAE A (Antibiotic resistance genes, ARGs) 7 sVl G N, 4EREEAE K PTAE Ml 25149
SRR BEGLIE TN ik 70 25 ABL A bl fivk 2] 2050 4, SFH4A 1000 5
N BB T T R i 24 1405 AT, fo AR bt Cslchy 21 TS0 N 28 {5 1 I 7 2 R kR )

13582 ARGs [WE EAFAHE, 2 PiAd Ruth /=4 AR 1)/ e, LR,
PUAERM 255 )2 ARGs | 274, H5 NBBURRRCIREHI8, Br 7 — L IRy v e
TELE BB BTSN, L3381 ARGs FZRIE T F A8 K EERERO-1 | 0 it FH 02 f 75 7K iS5
Pl FSIZE XS \ONTE B — 7 T ARGs 1@t 36 BT~ RIS 15 vl B ahist ik ot
[A-1STS A KP4 8%, oy — 7 T e I il £ 1 e 77, A 3B b o2k S 4 B AT ARGs K
EIESY, SEmiinE T 1% ARGs 155, BRI, ik R K ARGs fEMRBR LI E
B8, TR A8 R v PR 24 2 1 2 T A R LS19, [, N SRTE B2 23 0| ARGs
NS0 1 7 = 1) B AR R 7K P 2 R #6220, ARGs (MR R AN FEAAT ke i NARgE R r= A2 B
KB Bk, 1238 ARGs 5 4% n) @475 75 5 5060

S T I RS OGE S PR A i ARGs V5 2 BUIR . SRR . IR LA
TGS TT AL, B H RCE D BEA KRIE T HENKIE T ARGs 75 49RGLITHE 7
E, MEkZ A KL ARGs AT RE S . Bk, AT T Web of Science
B, @i BRI RS, R 2013—2022 SE 3 ARGs A SCHR I SCHk R K HE AR
o BIIREFEAAL . SCIR AR R B S X AR S AT i, 35 Bz AR 4 &% [
T 3% ARGs FIFSERERE; BId 2013—2022 4E 3% ARGs AH < SCHR A S5 17 S BRI 3L
OB, AR T R K B FE R S TS, DU AR RAZ AU R AR DG T S ik 2 2%
T

1 Bl oRIR S 57k

1.1 BEFRIR

http://pedologica.issas.ac.cn



+ B
Acta Pedologica Sinica

F TR THE 2 J71%, BL Web of Science il A1 95 BRI, 2022 4 10 7 6 Hik
LB, 7t 1458 ARGs 7832 e S R il o STk 2R 3 L] ¢ 8 9 Antibiotic resistance genes”
A “Soil”, SCHRZEAINER, W RES RN 2013—2022 4E. MR 5155 5 360 MR, fEAT
BERT, E MRS AR A ZEFAT WP TR s X T JoyE i I b 24 L B R ) B 1)
SCHR, B A E ON R SCER A AR N AR AT ZIROR R, MR E B R NS L
ARGs, B3R5 627 WA ROCHR. Kimiaf3 2 p g R L aiscA R A, Hik—240
ro S EAFEREZT. A, EHESL . REFGr. 8. ME TS HIZ%
BRSFLE N I BT A SCHR IR 223845 2
1.2 HARFGE

MR AR AR, FIH Origin 2017 FARXT SCRRZN . R SCHEZ . SCTRRAFER 5]
UREBAL B T T7 AR HEAT WA . VOSviewer AJ 8 SCRR B B AR RS, MR
TS [EVENR AU A LR, LR AR OCIE M I nT ML AS B2 AHHF 78 8 Za R FH VOSviewer
A A A AE N 2% (Co-authorship ) 7341, X SCHR M S B S LA HEAT 53 #7 - Fi8id VOSviewer
A I (Co-occurrence) 74T, X OCBEIA AT ACEE, A ZAS BIAH N AT 4L s, H T
G BT AR 2T 58 ek R OB ] S LG R . A5 R CiteSpace [ CHER I A7, 4R
W 13% ARGs ff it g e .

2 g5

2.1 WikAFRAER

HR 4% Web of Science HHf FEMI R ZR A5 5L, XA 7045 2 (W) SCRR AL EAT 04, 45 SR an &
la-d 1c fion. B 1a ATAL, 38 ARGs AHRSCRRZRBLAT LAY 7 25, 05 30, 45
WIBL AL KER . VR #HeAEL L SUUHERBEE. 7277 5 4 (2013—2017 4F)
IR SSSCHRA CB 1b), AR SCRERR AU AT 3 25, /e S (141 &3, 92.81%)+ 25k
W (855, 523%) K&UGRIE (35, 1.96%); 1fija 54 (2018—2022 4E) HhiZ4iiisk
FHICSCHRIE TGN A 7 25 (B 10D, 430N: 830 (442 F, 91.89%). ZRRR3C (30 fF,
6.24%) TELLRE (45, 0.83%). #iettRl (25, 041%). 15 (155, 0.21%). &
FE (15, 021%) MEWFLC (1 E, 021%). Z5RE, 2013—2022 1) &3 CHk
RBEHEIIHIN, JCHAR R REE KR i, 5 5 FREEERBLHT 5 4 3 5.

MR, 20132022 FEEIE SRR E SRR (E 1a), AEREE 92.11%. H
UORZER L, I 5.99%, B4 5K NE D WICERIR R S 5 &K SR 98.11%, 1]
PSR - 2 ik £ 358 ARG FOBF S0 30 Sk g o DRIIE, THT AR 0 A 2 56 DAE P 2SR
22 WFEARYE

1d ©75 7 2013—2022 F11 10 48] 135 ARGs A0k Rk R ECE AR . B ] 1,
2013—2017 SRR REEIG KBTS, TFIFEMKERN 3 /. RKWAT 5 158 ARGs
KW TR AL RS o 1M 2018—2021 4F & SCHGEIRGE BTt, PR 17 5. #ZE 2022
9 HERMRCESRT 2021 4, A5 142 5. 2022 £ 9 MH K CE (74 F) bt
2013—2017 FFRAER L. 550K, I 5 41318 ARGs 75440 @ O3 2 A 5 R A
PO, U N R RIS, FRB O TR
2.3 M HSIER

SCHERME 51 B AR A BT DA BICAE LA 58 0k IR A e, 17T B4 SRR R A 5 1 I B0mT DAAE A o
M HEm AR R AR RR . B 1d SN 2013—2022 4F 148 ARGs HH K STk 51 BUEAS AL . A
BT DL A T 10 SR8 51 RS BT, RIREON KA . A ROk S8 51K ECh

http://pedologica.issas.ac.cn



+ B 2% R
Acta Pedologica Sinica
22 123 Ik, HAHERBIREEIE 17 481 IR, Bk P38 51 IR BN 35.28 IR, X —45 3K H,
13 ARGs {5 4% @A et 7 B AR E R EA s/, Ol S et FoN i s E
.

b) 201320174 .
2
FSTESe

a) 2013-20224F

92.11%

92.81%

5.99%
63%
0.63%

0.32%
0.16% 0-16%

7000

) 2018-20224F . d?
I spies T — scikait
e 7P e — BEIKE 4 6000
g E120F g
B iige E - 5000 £
C g 2 i
éti)'lﬂﬁ‘)i ; 80 é
91.89% 5 13000 2
624% 5T =
“ 2000
021% = 40 5
= 41000 5
= 20| Z
2 Lo

0 : " " 1 -
2012 2014 2016 2018 2020 2022
AE4} Years

B1 A R PSR I I R R (a-o) FIAE R SCHCR Bl 51 BB (b, BRIET
2022 410 3 6 H
Fig. 1 The types (a-c) and the number of publications and cited times (d) of publications related to soil antibiotic resistance genes
collected on October 6th, 2022
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