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Abstract: [Objective] To reveal the dynamics of bacterial communities in surface water and
groundwater in the densely populated area of the Jianghan Plain across seasons and explore the
underlying factors causing the temporal variations. [Methods] Water samples were collected from
both surface water and groundwater in the densely populated area of the Jianghan Plain, and
metagenomic sequencing was employed to investigate the seasonal variations of bacterial
communities. The variations in environmental factors, bacterial community structure, and bacterial
community assembly processes in the surface water and groundwater were compared considering
rainy and dry seasons. [Results] For the surface water, the salinity (P<0.01) and conductivity
(P<0.01) during the rainy season were lower than those during the dry season, while no significant
seasonal variation was observed in turbidity. For the groundwater, the turbidity was higher in the
rainy season than in the dry season (P<0.05), while neither salinity nor conductivity showcased
seasonal variations. The Shannon index of bacteria in the surface water in the rainy season was
higher than that in the dry season (P<0.01), whereas that in the groundwater presented no
significant seasonal difference. The principal coordinates analysis and permutational multivariate
analysis of variance (P=0.001) revealed significant seasonal variations in bacterial communities
between surface water and groundwater. The Mantel test showed no significant correlations
between the bacterial community in the groundwater and environmental factors during the dry
season, while other communities were significantly correlated with at least one environmental
factor. The neutral community model, modified stochasticity ratio (MST), and [ nearest taxon
index all indicated that stochastic processes exerted stronger effects on the bacterial community in
the surface water during the rainy season than during the dry season, and the trend was similar but
not significant for the bacterial community in the groundwater. The migration rate of surface water
was higher during the rainy season than during the dry season, whereas that of groundwater
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showed an opposite trend. (5) The seasonal variations in the diversity of antibiotic resistance genes
exhibited a negative correlation with MST (p=—0.164, P=4.942E—2) in the surface water, whereas
the correlation was positive in the groundwater (p=0.393, P=1.452E—6). [Conclusion] The

temporal dynamics of bacterial communities in surface water and groundwater in the densely

populated area of the Jianghan Plain showed notable differences. These differences can potentially

be attributed to distinct basic properties between surface water and groundwater, frequent

environmental disturbances during the rainy season, and water exchange processes between surface

water and groundwater.

Keywords: microbial community; surface water; groundwater; metagenome; antibiotic resistance

gene; the Jianghan Plain

Mo FOK AL T KR B AR RO, TEAE
EHK . TR A - AR S5 T T H A
ZMEN . BT ARIESI I, KRR R
(ASINE S SCE Rt 3/ S AN i
L, TR K PR A A TR R o A T SR AR
YIRKAE A S RGN ERA MRS, 25
iSRG MREMED ;M HoA Bow Tk
a2 P AT, R R TV A BT RUR
LDCFIEAL T REBACE , Wik 2P, 2
FAESCALRYTE UL X . BEAE T s A8 aE 5 A F i
K, VD0 U2 i 8k 2R A X 5 2 35
DU, SR, 3T AR O P B . R K HE iR
SN S AW R, D0 B 5T A
B, ks g m I, RS RGRE
(e e L2 N [ ES IS 78 4 G ol I
ARSI A ) 5 Y, TLBOP R R
MoK R EE X8 T LR A PR A E S X
R P | KIRSR . AR SRR
PAEE ORI, sRa BT R, WA A=
SREZHUEOME " HiL, TR
FORMHM N KA A 9 AS AL, X T ORI AR
BRGERENE, RASKERED AR
p=9Yas

Hb KA HL T K BAT A [7) B8 A S5 15 36

<l actamicro@im.ac.cn, & 010-64807516

BT, HFKBES GRS, B 5525
S8 73 AN S ) D /N T N ST B
AR Ml SR AR AR B /D, ORAEFR ARG, Bk
A H xR N Bl 52 B 2 A R AR
b, R FIHL TR 7K 22 [0 f4 7K AR S 4 i A i
PR, TR YIRS AR T
AT HEWT,  #KORIHL T KA RIS 7E 5
2 2Z 6] A R T BE AP AE AN . HAT, [
B3 BT b 2 7K Rt 7K 4 DR % B R) 3l 25 25
AT B =

AMWFFE LITLDCE RN FAR 3 DX oK
HO R KA AT PR B, R OGRS AE
PENWEZ BRI 2R, WA LU [
ShATERILAL , S8 K IREE A A AR ) B
NEB RGN PUE | SRR S Al FFLE Ak
JEARBERL AR

1 HE5xZ

1.1 MRXEMERRE

TLICE R (111°14-114°36'E,  29°26'-31°37'N)
S F e R, KL S B0 X
B(E 1A). TLICERE TR 2= XA, 2=
WA, HERIREZW, LARELSTE, F°F
WK EEZ R 1 000-1 300 mm, KMHAG, £



HZEM %5 | e, 2024, 64(12)

4939

TAHKM . BHSERRNN, DLKIT RN
FET o TTIDCF R R B E U E R . K= 57
e . s SR 2 IIgE, NI
SEIOKUHE R AET 2018 4F 12 H (F£2%) 1 2019 4F 6
(2120 SRAET B A0 T2 XA 13
A E (B 1B); SRAREA B BT Y 1 R 2 R
FHE AT A G R (B 1C), KRR 5 AL

S VIS HLAh, RAEAL B R BT A1
R 7K B BB EE 73 A (B 1D). M RIKFRA 2k
H RS, RN ESAs 12104
BOREAS s T K FEAS SR T BE K H AR
I, FIUREER 22 m, 7EFZFFIN 565
A5 13 AREA . K51 R KA Y
M B R —— X

Hubei Province ! 52,
; \W\f;\ @905y
B v ot ® S5
= S LT P83 @786
S ] £ ; o S7
& : < " w? ¢
e s 2 i ! i =13, <

1US~U'E QALY o) 110°U'E

Average annual precipitation [0 1 100-1 200 mm
[1<1 100 mm B 1 200-1 300 mm

Py B 1 300-1400 mm ..
i "".; ;0 1 400-1 500 mm_~

~

[ Cultivated land
M Forest and wetland

= Water body
B Artificial surface

0 25 50

— km

—_— 0 KT

B 1 HRERBASEKESMEST A LICERAMBEGE. B: REMVED M. C: TLICE R LM
RIFIEI. D: TOCF UKL, 1R TECRI T 4 AR SCRIE F 48 YE I3 GlobeLand30
P, T A 2 EHIRE B H RIS R4 (https://www.webmap.cn/). [7K & EE R I T o E AR R %5
FOP RO MR BR T A IR ST R B (https:/www.resde.cn/)

Figure 1 Overview of the research area and the distribution of sampling locations. A: The geographical
location of the Jianghan Plain. B: The distribution of sampling positions. C: Land use types in the Jianghan
Plain. D: The average annual precipitation in the Jianghan Plain. The land use data is sourced from the
GlobeLand30 dataset of the Ministry of Natural Resources, People’s Republic of China, downloaded from the
National Catalogue Service For Geographic Information (https://www.webmap.cn/). The precipitation data is
sourced from the spatial interpolation dataset of the average condition of meteorological elements in China!'®!,
downloaded from the Resource and Environmental Science Data Platform (https://www.resdc.cn/).
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Figure 2 The bacterial community composition at the genus level in surface water (A) and groundwater (B).
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