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Research Progress on Effects of Plant-derived Organic Material Addition on Soil Antibiotic

Resistance Gene Diffusion

ZHAO Lijuan’, LIU Yuan'", LI Siyi', LI Zhongyang'*

(1 Institute of Farmland Irrigation, Chinese Academy of Agricultural Sciences, Xinxiang, Henan 453002, China; 2 National
Research and Observation Station of Shangqiu Agro-ecology System, Shangqiu, Henan 476000, China)

Abstract: Antibiotics, as emerging environmental pollutants, have garnered attention due to their potential impact on public
health. On the one hand, numerous natural antibiotics are present in soil environments. On the other hand, the rapid growth of
China's animal husbandry industry has resulted in the release of a significant amount of exogenous antibiotics and antibiotic
resistance genes (ARGs) through livestock and poultry manure, which can enter the soil and ultimately threaten human health
through the food chain. In recent years, China has proposed the "combination of planting and breeding" in promoting sustainable
agriculture development. Incorporating organic materials is a crucial aspect of circular agriculture cultivation, enhancing soil
properties, altering microbial community structure, and ultimately influencing the migration and spread of antibiotics and ARGs
in soil. To examine the influence of plant-derived organic materials on ARGs diffusion in farmland soil, this article reviewed
recent researches both domestically and internationally. The effect of plant-derived organic material addition on ARGs diffusion
and the associated mechanism in farmland soil were explained. This review could provide a scientific basis for the resourceful use
of organic materials, and enhance the risk assessment framework for antibiotic resistance genes within agricultural environments.

Key words: Organic materials; Soil; Antibiotics; Antibiotic resistance genes

TR AR FE WPUE R ANIEGIA o NFEBTME SR B 38 v () JE e R A i oo B
(Antibiotic resistance genes, ARGs), 145 N ZEHT: AN PLZRAEXS I AR B R & B KRBT R

OF4TH . FE LB AR A H R SR8 H (NKYCQN-2021-028) , il f 44 H SRRk 3 4: 10 F (242300420230) 1 [ 5 T A 6T
& 3HRITE (2021 YFD1700900) % Bl .
* JWAFEF (liuyuanfiri88@163.com)
EZ RN BIIB(1997—), %, HlAMA, Biafsd, ERNFARI KRR S5/KIFBE5 . E-mail: zhaolijuan202301@163.com

http://soils.issas.ac.cn



2 +

e %57 %

ARG, 2T R, fEERA NS ST
TR IEREA ANES A B R AA LR
Bt FE 5 e AR FH AN 7K BRI 5 ke g O
T HUE RTE R BERA  H) , HAEh— i
251, BRSNS A IO, TEfEdEE &4 KL AR
I RN B S5 7 TR R 45 AR B AE R R
N T hiAE K ARGs HIERE , (iR Z80m
S A A Tl 2T, e R A SRR . R
S ZAHUAE R B AR, BEE XA R AN G B
FfeFE MR, AR R R G, SR irE
1986 AFEATAE F T & G IR bt AE RN .
BifS, WM. HAR . mhE . 36 E K WARLRES IE
EFEXUE R MR LB, Jagiit, 2020 4F
T YA F AR A 3.27 B B,
P AE R BRI XTSI A P9 (4 S0 TR S5 I A, YR YT R
TR R BN , TR iR R (e i & & A=
K, BHUAE R B RS B RN 5 & T2
WEE R EUAAt 23 a8, — 5, W2y IR
S ARG B LW W s o — 7T, T
B EReE ISR P A R AL —/ Ny, KER ot
AR K ARGs b & & S RBHE RSN ARGs
i I B R KPR R Al AL A TAG 4G, R R
FEAME”, XPRREE ARG . sh) 2 O 29
FERN YA R  EAJE  PiAE R4 (Antibiotic
resistant bacteria, ARB). ARGs I sl tL o
(Mobile genetic elements, MGEs)IfitifilE. HT &
o U AN w0 2l RS ol e N R SO = S Y W
RO EYREASEANM, X AR A 155
AR AASTAE 2020 4FAAT 145 194 A5,
SRR AT AS IEBTAE R B, DLAE TR E Sh
T LA TR 4 [, FRE R LA
TE 2017 AE4R I T KRR SR AR R TR R
B (2017—2020 45) ) U, i R FRall 7 Az (9 B2 540
SENTEL R B EORL TR AR SR ——A
MLTELS B EENARMAAER, HEAR. B,
BLOAS . BE . BAESRESRSY, FTLME TR B
T, TR G A FHROR

1 T ARGs BITRETESHME

T 4EE ARGs WEEAEAEF . PF5ERV], 134
JEHiAE R S ARGs HYBR B — M 0.62 ~ 335 pg/kg,
Hop s . IR i S HAR R Y ARGs
JE R G YRR 5T AR S I 4 S G 2 T
46 Ff ARGs F1 6 F MGEs!'", FiH T3 ARGs 1

FRISFIEBE AR XS 5, KRR 166 FfA [H 1)
ARGs i1 9 f MGEs, TZAEZEMZAA, KIFH
RIS ARPTBER2SE-BEFHPER 2 B 25 B-IN BRI
Jit AL % 3 - 48 et A 0 ) TR v = R BT PR
ARGs. PUBiMIE LI I T 2B A EEEE, WA T
FEFH AL PRI E] T 159 Ff ARGs A1 9 Ff
MGEs, FEAZHEMAAE, WUHREI, B-HmEESS .
KIFNREEPRAT BER S AEFHTE R R B 25, 2500
HE. T ERE ., BIREREAERIE(FCAEKM
TR SE R, (R, ARGs FORRE K =E i ok
FHHZERY | VEY RS R B UIAE G .

2 EYEREEVNYRF AR EN LT ARGs
BRI

2.1 EWEANEEF RIK
HPIIRA N RRIR) 2, EEAFHEREAT
KRIRFH . BEF7eaF, HAEAOW L= Py & BE
R AE AT | B AR AR 7= A o B —A
AV K, A4 b (e e [ B A AT ™ A R A A
Ml [T A B 5740 o A AT UL AR s TRk, i S 2%
EENARRR | FER ML 4ER, &S A K &
B B RSO BRI O R R SETE, H
BT R RS AP AR AR 7 4 9 22 ml, LR FI AR
82%. FHYIIRA DR E & 2R IR AP, MiA
TIEAEMS R R IEMRIR, B IR R LTS
i, (H AR BN 2 ol BB 5 | A — R A A PRI ] A 25
IR, LN, FEGEiIRs AT S RAEbe 2 A Kk i) — 4R,
PR A — AR P BL, JnJeli 2E 2800 5 BEhe™ A= 1Y
AN RBAL Y 28 BURR T MR 55 , B I FHEA
FETI] = 52 M) S ) B o, B IR - SRR IR fE
XPRAEYI I A A AR, IR HEA KRS, iE
SRR AL, WIRAK A AW A KRS 5 SEbeid
SRR, RS AT LB RS K RN,
A LR S 4 Ak 5 AR 2% 5 IR H. & A
A= zs ] o ARk, B AW A BRI A R, AH
YA WL R DT e S 22 oo fe, JEBEIRAe A
MR kil el JBURME . BORHME 5
AT, TR B LU RDE 208 2 REARTS
oo BEA AR TNz —
2.2 EYIEFTERNT L1 ARGs ¥ #8720
YA NYPRIRRIRZEE, H T8 T B Pl
Yt ARV EIRSAT | R F 5% . AR IRA P
BHES I b R 58 & ARGs BURCR AL
MRS ARGs R XA HLIIEIPZISA (R 1),

http://soils.issas.ac.cn



B IURAE . R IRAT DL RS IR 4R FH L B0/ R PR L D4 8O e W 50 0 3

x1 EYMERANYEIERN TIRPRE R ARGs FE R EF M CHECE

Table 1 Literature summary of effects of returning plant organic materials to field on the abundance and quantity of antibiotics and ARGs in soil
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Fig. 1 Main ways in which the addition of plant-derived organic materials affects ARGs
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