w % B 3F W% S

(HUANJING KEXUE) ENVIRONMENTAL SCIENCE

20244 5 H 15 H

H X

%TNE%%%%%?EEBﬁngWq%@ﬁﬁ%ﬁ ................................................... WEH, TE, B, R¥ 5, 8% %
H T BEHLIEA AL SO X B R BUBE DI - eeeemrmremmmmrr B, T, s CE, AL
FET BEHLZE AR DU 1] 25 BT YT woeeeeeeeer e M, EE, Tah, AEE, xR
VR 1T L A2 B 5 T A B R T 5 0PI o vvevveeemmeeree e B, B ERH, A
TSI X 2015~2020 4F 550 S 6 25 3 A1 HF AR B HARE FERICRS BTA - oveveeeeeemeeeemeeeeeenes B, EE, BN, R, AAN, 2%
20224 AL B TR PM, KI5 f B AEARFAE oereeeeeemeesnennenneneens WHE, 24, RER, &, FF, AFK, 2&R
%Mﬁ@?éPMj*ﬁﬁE?ﬁ%%ﬁu*%&ﬁ@ﬂ@ﬁﬁ ................................................ EA, &R, b %, Bk
T i LR IS P, 2 3805 98 S HAT A2 W75 R AE (R U D B XU -+ WL, RWE, B, BER,.REH, ELF, HX
G % 117 SR W2 25 o 8 490 5 [ 3 9% 28 200 UKL A0 2 3 5 A TR TR AT < eeevee ZlE, KB, kG, BA, FmW, AR, BHE, ZBT
KHEAZE WA B35 Yl T2 5 R TE ML O I PR B R R A A e FHW, BERF, AR, e, L&, T4, #BXE, T8 K
H T 25 (] RUBE 8007 ) 1L 2548 P, 5 10 28 A8 Al B 25 IR 3 S U BRI o vvevvemmemmenmmensinienns WE,F8H, BE, ARE, FAE
Ik [ #01k T A7V VOCs HEB AR AE B2 Xk BL AR AR B H oo RtE, B, YRE, ZHF, &9
o B K ZE K A0S e il A D VOCs IR RIR IR AR BUS 3 SR BT oo KAy, M, TXX, K%, B, REQ, Thz, 2£%
S5 WUAS SR T I K 5T 5 000 P RBE AN Meeta 3 AT woeemeeessmeensmesmeenssseeneseene FEA,HER, KE, AR, B, KT
A B 2 TR AT TR0 3 7K AT i e A L 0 4 1 3 5 A ROk I

..................................................................... FEE, Ea, Y, BTE, KD, REN, TEK, kR E, B
L 5 o 3 BRI DL H T A KA B M BRI AP oo RER, AR, KB, 144, 4%
AT (TR TR IZ 0 F KK AL R BB R R BOKBRRAY oo X, B, KWL R, B, HRE, HEL
GG PR 4L R 25 B B BRI oo IHE, R, ARE, RA%, B8, ER4
B 22 M| B ] B A S A W) 5 T 25 B R G IRRTE AR vveeeeeonrmeee e HEE, BN, B8, i
BT L UG 1 B B K B 25 A BRI IR AP BT eeveeeeeemmemeeeneneeneeeee enk, BFR, RE, REF, XA, TH#
PR KR KRBT P UK B A B TR RRAE oo RR, FE8E, FER, BAK, ZRE, ZhH, FHR
7KL I B R B9S2 X = I P T 9 AT TR B W RV R R S8 LRI oo i, EF, B, &0
SR T ST PR A TR T ) B X T 4 S BRI DGR oo FRA, XN, B, B e
FROK AR IB) X 175 PR DC ST A R G U B TR R S M T3 AT oo eeemeeemeeveeeeeeeeene KA, KE, TEG, mak, U, ZHE, £EA
TS K P I S YB AT v veeeeerrreeeeemmnne e WERE, AWM, Tk, 24, 25%, ELE, TS
TEVE I TR A 25 PR B B A TR ATy vvvvvvvveeeeeeee e E2HE EAE, NHEE, T
IR 25 B GRS MBI 25 AL JL B PRI ZE covvvveee oo TEH, e
BT L 357 190 245 10 A 25 2R 00 TR 45 LA W ) 066 2 588 182 T R 2 AR SR R A« DL DA 4] ooomeemeemeemenes Kb, g, IV, BEH
SN T TR T L 2 5 TR 2 VR R IH e HH OLE, BBl BRA, BEak
2000 ~ 2021 gﬁi%‘]ﬁﬁ:;{&ﬁg NEPH#%Q{%&;H\:EKZ%% ...................................................... }g ,fé\ﬁ%’ F{;E , X’J 7;5’“ , ff}é
%ﬂ: SSP-RCPT#H:‘% gﬁi%‘)ﬁiﬂﬂﬁ{t*ﬁ*ﬂ& %)ﬁ@%{%% ......................................................... 5 , %;‘;@, glﬁ?gg}, 3:_%4@
HHFLTT R R T A 3k A SR RO AR R R AR TSI ooeeeeeeeeees REW, RHE, BEEL, FE4, XK, AT
VG P T DX ) P A T R AR M S AT LRI BT oveveeemmeveeemennenenenneenen e T R T 36, BRR M, HA K
AT A D5 R L DU T R 43 A AT e FHE, R, RBW, ARF, BE, B, REA, KR
HET W R4 R R A4l BP A 28 100 256 1) 1 BT LTS () A A JUI - oveeeeeemeeemmenenenmeeieenns Ham, A%k, RRE, 27, A%
ARV DU 0 S s R BRI AL SR - oeeeeveenmeneenmnenennes WY, EEAE, ERE, BAW, TE, HER, T2E, K
ARG FIRI ] F IR AR IR MU MR HE oo BhR wAR MEXR, TWE, EXk
FEREIBIR M 22 H B8 AF 1 R AR 7 d AR 2 AR B 5

..................................................................... TE, TS, HEL, REL, A, TR, R, ATFN, EE
i%ﬁﬁﬁ%i%wa@%ﬁH%W&ﬁm ................................................ B—, M, KaEE, KEE, Bk, T4 F
[ T A T 4 TR TS UL AP BT G HTA vveerverreerreermemmeeneesee st BE, B, B, KB, HEE, B
CIER S TN R BT Eneiidr o) 3 TR, B, AR, TEE, RBE, VR, R4
Wb T 4 B 5 Y AL T MICP 3 AR BFGEHEE oo e oo W, B XK, R, BAE, 2
ST 1L R B 0 X S 4 05 Y O BT eeeeeee RAE, KE, R, #%, BEL, $Fa, KEE, AR
6 ) T TRV 5 T 4 R A BRI AT - ovevreeee e ENE,EAE, RNE, B, EHE
BRI 5T W IX A 7 4 5 MR E PR S KU TR 5 JEATAT +evreeeeererersmsmrmsssnenmsinnsssssieiss s Fhm, BHE, TET
HET U 1) RS R OR AL 10 AR A e I T 9 5 S il R RS AT A

................................................... W, AV F, kR, TWE, TRID, AA, BEEW, FEEK, 2R, 2858, TH
VU R BB R L R M R S OR U S R IE S SN R R AR s, Rt h, A, 5%, BE, THAL, B4
SN 7K R 3K RS Hg & i FRHIE 528 A DK ooveveeveereenenmnn s XM, AR, BED, Bwm, THE, KK
Py A T A B T 5 S X i 7 R B O SRR SR AB S AL oo MEF, BhHE, BHG, FHE, A, 48, EmE
EaEaliL iR/ p S0 SUM R 313 20919 €L 111 bb- A I, BTN, EF%, 08, #Ak, KXA4, &9
P50 U R R S5 15 e LA 3 A R i e AR S e HEH, B, KIH, 220, N5k, FEE, 0%
BT Meta 73 M 14 05 951 S HE X SR HE S5 12 0 R 4 J UL A AILRL +ovveemeeemmmeemeemmme e Z0E, FE, BEA, B, 2%
TR L3 NO HE R R R AR E M BT T wovvvermeemereesseee M=%, HEH, RER, FHEE, P, 2H
= ) P 29 IR N G B SR TG TR oo eeemeeeeeeees Bz, &, T, Ak, THE, 26k, 2%, 2ER
TR IRV Ve B 17 DU ORISR oeeeeeeeseeemesmssessee KA, ek, ZEX, HEH, NEH, 4, 554
B2 A AL X 3 A A I RETE AU BATI  woeeeeeeemmmmnnnneee TEA,EZH,FZER, BEL, B, 2T
B Y91 A% 0 5 R R T 4 T 4 45 480 5 55 A 25 XU, T e WEW, BRI, FEE, AHE, KXE, #AR, Wlm
LR 90 9 T T B S T BRI AR e RLE,RAE, ZW, AL, T EA, KER, K214

Eﬁ,ﬁlifé’ﬁﬁ%iﬂﬂifE@%iﬁﬁ%ﬁﬁiﬁﬁﬁﬁﬁﬁ*ﬁ ............................................................ ﬁ: s %f’%'@’%’ ':%Ej\lﬁ, 7%/&



5545 55 5 nE R Vol43 o3
20244 5 J Environmental Science May, 2024

B 5T 22 | BR T A2 5 3 o 4R 0 5 T 25 B B B TR A
4 4E

TR, BT, B, wmE

(1. 2ZINAZ R S B TR, =M 7300705 2. Hl 4 B &S scshs, 24 730070)

TEE R ORI AN S, A s P R AE AR RS A T K PR S YA L DUR L R LR A S AR
FE A, BRI 2L M B A R RUE M BEE S5  PA R HUMEE R (ARGs) B B [ (MGEs) I I AF 4 AE . 45 R 3%
BY, AETE BT . SOURF B D RUR R B Sy s eT 2 N Bl e R DR BT 1) Tl R A B A B W A IS A 5 A b R S A A
TEAE ML (P < 0.05). ST FEH 19 o ZREPEREECh REVMKIKR S . R M > L > Tolk . 2 i PCRESTREN], B ARGCs Sy ]
WAL B R A R SE N, o sull EE e, BRI ARGs [ 20~36 000 4% . Tl 28781 + 3215 ARGs 9 5 4 X 4= 14
e m . BRI AT (PCoA) B8 ARGs M IRAF R M 5 £ 28 B 8 & MR Gk (P < 0.05), FFH intll 55 tnpA-04 53 51 % Tk
ARGs FIU B2 ARGs B G B A IR SR . TUA M (RDA) R W, B30 22 JH B In] 7 18 v 09 JE WL 3R B 7 LR B 1 2 &
g Mi% SEA I R B -, AT T TR A BT TR 9K 8l ARGs 2549 48 1k 1) 3= B2 UL W T A

*
e

KW WA PUERPIMEIEFE (ARGs); Wid; WUEREE; oA 28 AY
FESES: X172 XEARIRE: A XEHKS: 0250-3301(2024)05-2686-08 DOI: 10.13227/j.hjkx.202306223 -

I’ —'
in the Lanzhou Section of the Yellow’Rlver r;i- '. H ._;-;:;"'r y
WEI Cheng-chen', WEIFeng-y', XIA Hui"%, AUANG Kfier [ N\ 3~
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Abstract: Rlparldn @ﬂ'ls a c;lll(a] area of watersheds?’ The-('ﬁ;raderiﬁlcs p(ble}_egl(a] contaminants in rlparmn(? affect the pollution: control of the walershed waler enyironfiiént.
Thus, |the ml(rol)laI commun'lly structure,, antibiotic reSlslahce ge(fés (ARGs ) and mobile genetic elements (MGEs) in the rlpan!tn soifof the Lanzhou section ofe Yello Rner
v\ere.m\esllgaled by andlumg the characteristics of soil sam es ollected A‘rom farmland , mountains, and m(lusﬁml land The results showed that the Proteobacteria, Baebé?;ldeles,
and A.clmobabterla were the dominant phyla in the rlpal;lan soil of Lanz'hou etion of the Yellow River. The miérobial structure in the rlpdnan soil was significantly correlated with the
landﬁpe lv}fe P £0,05). The a'«hve?snly index of bacterial'e commun}gws in land) Uﬂé;pf,ﬁﬂds in the order of farmland > mountain > m(lublr\ Sulfonamide-typed ARGs were the most
dommam genes-m the soil of the Lanzhou section of the Yéllow River Basing=among which the sull gene had the highest abundance, 20-36 000 times that of other detected ARGs.
Moreover , Ahe total absolute abundance of ARGs in industrial soil was the highest. Principal coordinate analysis (PCoA) displayed that the ARGs characteristics had a significant
correlatidh with land types (P <0.05), and intl] and tnpA-04 drove the diffuseness of sulfonamide and tetracycline ARGs, respectively. Redundancy analysis (RDA) demonstrated
that the content of inorganic salt ions and total phosphorus in the soil of the riparian zone of the Yellow River Lanzhou section were the main environmental factors , modifying the
distribution of the microbial structure. Halobacterota and Acidobacteriota were the main microflora that drove the structural change in ARGs.

Key words: riparian zone; antibiotic resistance genes( ARGs) ; river basin; microbial community; land use types
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Table 1 ~ Physicochemical properties of the collected soil
/uS+cm 1% /mg-g /mg-g /mg-g

a 616 7.81 8.04 0.12 0.47 10.89 18.21
b 89 7.70 12.41 0.01 0.98 12.64 13.95
c 3310 8.65 9.45 0.16 0.42 4.47 11.77
d 113 8.52 10.11 0.02 0.96 5.21 18.39
e 150 8.40 11.66 0.02 0.63 10.22 13.99
f 103 8.39 14.50 0.04 0.58 19.63 15.73
g 94 8.37 10.52 0.02 0.47 12.45 13.58
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Table 2 Change in a diversity indexes of bacterial community

KRR Chaol #5 %% Shannon 1§ %% Simpson EER I
a 2 033.67 10.21 0.998
b 2 101.16 10.26 0.999
¢ 1 007.00 8.81 0.990
d 2 183.79 10.40 0.999
e 2 093.85 10.11 0.998
f 1 885.47 9.78 0.996
g 1621.14 9.25 0.994
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Fig. 2 Relative abundance of bacterial communities

in soil at the phylum level
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Fig. 6 Redundancy analysis revealing the relationship among bacterial communities, environmental factors, ARGs, and MGEs
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