32
ﬁé‘b ;’; %H @t&J T b (D

/IR JNMENTSCIENCE
PAik: http://www.aes.org.cn

IR AR PR 7 5] 398 245 L3 B R
MO, BCERE, 28°F, SN, ArEoal, ok, BRIEE, S

§IFH2|§3C
2022, 41(12). 711-2721.

TEZR B2 View online: https:/doi.org/10.11654/jaes.2022-1022

FETT BRI HAB S

Articles you may be interested in

N T it AR 2 e Y Vg S FH 39 m i 245 35 PR 5 e 1) 5 i
A, LALIN, B RS, mCE, KM KR
LAV IABTRL2A 4], 2021, 40(11): 2503-2512  https:/doi.org/10.11654/jaes.2021-1044

FEIRIR NS X L R AR ZR PR B

LS o ] . O o I
L FRE R4 4R, 2018, 37(12): 2727-2737  https://doi.org/10.11654/jaes.2018-0401

A= GRS - SR A AR 2 R RO DT RE 14 5

W HE, B, 258, B

N IR 2022, 41(12): 27522762 htps://doi.org/10.11654/jaes.2022-1042
AL XN RIS 2 8 7R A 208 A R R RS YRR

AR5, %55, BiIN, RamasamyRa jeshKumar, & J3 &2
gl FrE Rl k. 2020, 39(11): 2640-2652  https://doi.org/10.11654/jaes.2020-0403

KA & ST B T X e A PRSP A L BRACR

E, TR, MR, i, BRHE, KO, Ko
LV FREERFA2A4R . 2021, 40(9): 2021-2030  htips:/doi.org/10.11654/jaes.2020-1280

KEMAG AT, PAFHEZFENEE


http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2022-1022
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-1044
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2018-0401
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2022-1042
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0403
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-1280

2022,41(12):2711-2721 R W ®E M FE F R 20224F 12 H

® Journal of Agro-Environment Science @&

AR, R, AR, 45 KRS AR IR 81 398 6 28 AR RRAELD . A BRI AL 22740, 2022, 41(12) = 2711-2721.
LIN H, CHENG Q L, ZOU P, et al. Succession characteristics of soil resistome in paddy soil chronosequences [J]. Journal of Agro—
Environment Science, 2022, 41(12) : 2711-2721.

KEAE T PR Fr 71 T et 25 22 8 B 411

WA, R BLHE, 411, T A, T, vTEE, TRIR, 4 R AR
7™ B B 4 7 7 5 R 9 4 2 TS0 TV A BB SR U 15 MR BFIT . UM 310021)

& O LIBUNERE R A A O S E 195 2 000 a 197K ARG 741 ( FBE:30~2 000 a; 24VE : 9~2 000 a) A FLAY 555 K EAMEAS T A5
FH - e 24 2 R ARAE , DU R X AR K BE - L3 25 08 1 5 R SR A AR H . DFER AT il 2¢O 2 i PCR(HT-
qPCROFEAR , 737 T AN -8R (BEVE R BURZE VBRI ) FKAE L7 91 i 320 N1 25 2L (K (ARG ) (6 A5 100 2 B\ B R R
FEREARL AR AR B A AL R . 4 W B K RS L 3 AR Y 289 Bl ARG, LA ST S M2 T 2520% ARGs T W2 8 4%, B
AHLX AT 181 Fl ARGs. ARSI (PCoA ) Z5 K48 1, b BRI ZRIE/KAT + )75 1 ARGs 4 A7 1E B 35 22 57, BB 40 R BLAE ARGs i
RO b 2R 108 FE KRS L7 51 R AEFE R ARG, {H 85% I 252 A5 AT ARGs 7EAEAT 100 a5 5. NI, REREAG4E
FELSE T, A [) 2t XK RS L5 0 AE ARG WP TR BIca: 1 04 22 S/ (EAE RS TR S B T4z o R A, Wi o AR A B 0, 7K - B4
2 AR Z FNEE B Z R ARGs WE B 22 S 4 /N i — 2B P90 R B, A0 TS B R KRS P 9 19 ARGs T & 5 R 2 R M Bl B
PEAEBR A 34 i e M S Tl k34, [RIEE B ARGs AR £ B2 BT, JLrh A LU B E Z ALK , BB ARGs S5 AE ARG AF BR ] 9 A DG 1k
IRE T B E (P<0.05) ZM i (P<0.01) /Ko £ 1 A SR 2l 1 A F - S8 24 20 % J | i fs R 4 BB 5 122 o ARGs AT 9 51
FIBAEVE R . RTINS RS, B AR A 8 (<50 a) b AR H 112 (=1 000 o) 31145 56 0 3 & 19 ARG M RUMH B IR (1 ARGs AHXT
B o KR LA A I 3 5 ARG AHXF 32 8 2 10 3 ARG, i — 2D W L AR vh ARG T80 5 SR W 1] (0 85 U0 DG B

FREBIA KA L HHOT A R GAL BiA RPUHE SRR iR

hESHESS151.9 XEFEED:A XEHS:1672-2043(2022)12-2711-11  doi:10.11654/jaes.2022-1022

Succession characteristics of soil resistome in paddy soil chronosequences

LIN Hui, CHENG Qilu, ZOU Ping, SUN Wanchun, YU Qiaogang, YE Jing, CHEN Zhaoming, MA Junwei”

(State Key Laboratory for Managing Biotic and Chemical Threats to the Quality and Safety of Agro—products, Institute of Environment,
Resource, Soil & Fertilizer, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China)

Abstract: Two paddy soil chronosequences in the south bank of Hangzhou Bay (Shangyu:30—-2 000 a; Cixi: 9—2 000 a), which had been
previously identified, were used to characterize the succession of paddy soil resistome during long—term rice planting, to expand the
scientific understanding of the formation and development of paddy soil. The occurrence, abundances, and diversity of 320 antibiotic
resistance genes (ARGs) in different soil depths (arable layer, plow pan, and C—horizon) and their succession were studied using high—
throughput quantitative polymerase chain reaction (HT-qPCR). Results indicated that 289 ARGs were detected in two paddy soil
chronosequences with aminoglycosides and multidrug resistant ARGs as the most diverse. A total of 181 ARGs were shared between both
soil chronosequences. The principal coordinate analysis (PCoA) result showed that the composition of ARGs in Shangyu and Cixi paddy

soil sequences were significantly different, partly reflected in the number of ARGs subtypes. Cixi had 108 unique ARGs, which did not
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exist in Shangyu soil samples; however, 85% of those ARGs disappeared after 100 a of rice planting. Therefore, long—term rice planting

reduced the difference in the number of ARGs subtypes between different regions, but became closer after thousands of years of soil
development. With the increase in rice planting years, the difference in the number of ARGs subtypes among different soil depths also
reduced. Our results further showed that the richness and diversity of ARGs in paddy soil chronosequences declined after thousands of
years of rice planting, whereas the ARGs abundance showed an increasing trend. The relationship between ARGs and time was more
significant in the C—horizon compared with that in the arable layer and plow pan soils, and it reached a significant (P<0.05) or extremely
significant(P<0.01) level. Overall, soil age has driven the development of paddy soil resistome, and the effect is strong in the soil resistome
of the C—horizon. On the south bank of Hangzhou Bay, the young paddy soils (<50 a) have a soil resistome with higher ARGs richness and
lower relative abundance than the mature paddy soil (=1 000 a). There is a significant negative correlation between the bacterial abundance

and relative abundance of ARGs in paddy soil sequences, implying a close relationship between ARGs succession and microorganisms

during rice planting.

Keywords : paddy soil; soil chronosequence; soil resistome; antibiotic resistance gene; succession
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Figure 1 Schematic diagram of the distribution of main seawalls in the south bank of Hangzhou Bay and the location of

two paddy soil chronosequences
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Figure 2 Distribution and composition of ARGs in paddy soil chronosequences of Cixi and Shangyu
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Figure 3 Distribution of ARGs subtypes in soils at different depths in Cixi and Shangyu
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Figure 4 Analysis of the relationship between the ARGs richness indexes in the paddy soil chronosequences and the rice—planting age
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Figure 5 Change trend of ARGs types and richness in the paddy soil profiles with rice—planting years in Cixi and Shangyu
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Figure 6 Distribution of ARGs subtypes in soils at different depths in Cixi and Shangyu
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