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Abstract: [ Objective] The bacterial community microdiversity in the maize rhizosphere and bulk soil was
determined to study the relationship between microdiversity and soil organic carbon mineralization through
the use of high-resolution taxonomy in order to provide a theoretical foundation for microbially driven carbon
cycling in the maize rhizosphere. [ Methods ] The rhizosphere and bulk soil samples were collected in maize
fields on the experimental farm of Cao Xinzhuang, Northwest A&.F University. High-throughput sequencing

technology was used to detect the bacterial community structure in the rhizosphere and bulk soil. Thereafter,

W #E B H#A :2022-07-29 & H #8:2022-10-07

RENIRE : E R E S LR 4 R R K S P R R T R e T (2021 YFD1900700)

F—1EE A E 1990—) B (UK L SN AE SRR LT AR 0RO o SR W IR B A B3R . Email : xianhengfu@ hotmail.com.,
BIEEE G 1963—) 5 QUBD , Bl RAKT A+ A58 6, EZENE R bRl S KX+ 5A Pk Z MG A W5 . Email: sqli@ms.

iswc.ac.cn,



324 K = O %43 &

distinct taxonomic resolution levels (OTUs vs ASVs) were used to reveal the microdiversity of bacterial
communities. Incubation experiments were conducted to examine organic carbon mineralization characteristics of
the rhizosphere and bulk soil of maize. [ Results ] The distinct taxonomic resolution levels revealed similar
bacterial community structure in the rhizosphere and bulk soil. ASVs depicted bacterial community composition at
a fine scale taxonomic resolution level, and revealed different strains or ecotypes prevalent within the same
OTU. Furthermore, differences in the relative abundance of bacterial species from distinct growth strategies
(r-and K-strategies) were the main factors contributing to the different bacterial community structures in
the rhizosphere and bulk soil. Incubation experiments showed that organic carbon mineralization was
significantly higher in the rhizosphere than in bulk soil. The results of three years of continuous sampling
revealed that roots were the main factor causing differences between the rhizosphere and bulk soil physicochemical
properties of mature maize in the field, and that time had little influence (from 2019 to 2021). Cumulative
mineralization of soil organic carbon was associated with bacterial microdiversity between the rhizosphere and
bulk soil. [ Conclusion] ASV-level exhibited significant differences in bacterial microdiversity between the
rhizosphere and bulk soil in a maize field, and bacterial microdiversity was associated with cumulative
mineralization of soil organic carbon.
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Fig.1

Differences in bacterial community structure in TS, LS and BS soil types at

distinct taxonomic resolution levels: OTUs (a) and ASVs (b)

N\ S

X %

0.2}

BS, BS, BS, BS, BS, BS, LS, LS,

e EHHE othres
72 [ Actinobacteria

Firmicutes
B2 Gemmatimonadetes

[0 Verrucomicrobia
[ Acidobacteria

LS, LS, LS, LS, TS, TS, TS, TS, TS, TS,

Il Nitrospirae
/] Bacteroidetes

XY Chloroflexi
[ Proteobacteria

B2 ASVs HEZE[/PWRKFET TS, LSFI BS HIERBhWE [ TKEBANEE

Fig.2 Relative abundance of bacterial community in TS, LS and BS soil types at the taxonomic resolution level of ASVs
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Table 2 Distinct ecotypes in three most abundant OTUs

NCIEESE g TR 4322 4y Hr A4 UNCIE eSS

OTUs ASVs J& % OTUs ASVs J& % OTUs ASVs J& %
OTU-1 ASV10 Sphingomonas OTU-3 ASV11 OTU-18 ASV1448
OTU-1 ASV1035 Sphingomonadaceae| OTU-3  ASV125 OTU-18 ASV152
OTU-1 ASV1204 Ellin6055 OTU-3 ASV1609 OTU-18 ASV1661
OTU-1 ASV1241 Sphingomonas OTU-3 ASV1641 OTU-18 ASV2577
OTU-1 ASV1321 Ellin6055 OTU-3 ASV17 OTU-18 ASV2580
OTU-1 ASV1345 Ellin6055 OTU-3 ASV1829 Sphingomonas OTU-18 ASV312 Sa prospiraceae
OTU-1 ASV1376 Sphingomonas OTU-3 ASV243 OTU-18 ASV32
OTU-1 ASV1650 Ellin6055 OTU-3 ASV245 OTU-18 ASV332
OTU-1 ASV167  Sphingomonas OTU-3 ASV2572 OTU-18 ASV5
OTU-1 ASV169  Sphingomonas OTU-3 ASV2637 OTU-18 ASV552
OTU-1 ASV18 Sphingomonas OTU-3 ASV3111 OTU-18 ASVS82
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Fig.3 Significant differences in bacterial microdiversity in TS, LS and BS soil types
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Fig.4 Organic carbon mineralization rate and cumulative mineralisation in TS, LS and BS soil types
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Table 3 Differences in the environmental traits of three different soil types

IV . +5H L HAA %A R 2R
SR R i FE ii%-ﬁ 1 / DH {if ﬁ. ﬁn/] %. ﬂ/l J._fzk/]
(g kg D) (mg * kg ") (mg -+ kg ") (g kg D
TS 8.19+0.08" 8.3740.01° 14.55+0.35° 2.0740.19" 0.75+0.04°
2019 4F LS 7.514+0.33" 8.384-0.03" 12.44+0.67" 2.7940.18° 0.7540.02°
BS 7.44+0.32° 8.40+0.04" 12.47+0.76" 2.84+0.21° 0.7740.03"
TS 8.1240.13° 8.4240.05° 14.1840.14° 2.1140.20" 0.7540.03°
2020 4E LS 7.6540.25" 8.3940.03° 12.50£0.65" 2.8140.08" 0.7740.04°
BS 7.4240.17° 8.4140.03° 12.61+0.82" 2.9540.05° 0.7440.03*
TS 8.2040.16° 8.4140.05° 14.11+1.37° 2.2440.43" 0.7440.02°
2021 4¢ LS 7.5040.22" 8.4040.04" 12.97+0.38" 2.8440.23" 0.7440.04*
BS 7.4570.26" 8.40+0.05° 11.9440.31" 2.80+0.26 0.76+0.03"
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& 4 Mantel TR THAE RS H S RIBRHFEBEXE
Table 4 Bacterial microdiversity correlates with environmental

traits revealed by Mantel analysis
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