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Abstract To investigate the bacterial community structure in the rhizosphere soil of common reed (Phragmites
australis) in the Lhalu Wetland and its correlation with environmental factors, this study conducted a systematic
analysis using soil physicochemical property measurements and 16S rDNA amplicon high-throughput sequencing.
A total of 43 586 amplicon sequence variants were obtained , and the annotation results encompassed 64 phyla,
162 classes, 361 orders, 523 families, and 1 039 genera. The results indicated that the dominant bacterial
phyla in the reed rhizosphere soil of the Lhalu Wetland were Proteobacteria, Actinobacteriota, and
Acidobacteriota, with Sphingomonas being the predominant genus. Correlation analysis revealed that the
contents of titanium and total potassium in the soil were the key environmental factors affecting the composition
of the reed rhizosphere bacterial community. In summary, the rhizosphere soil of reeds in the Lhalu Wetland is
rich in bacterial resources, and elucidating the characteristics of its community structure provides a scientific
basis from the perspective of microbial ecology for the conservation and management of the Lhalu Wetland.
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Table 1 Sampling sites in Lhalu Wetland

X8k He iz E235°4
Region Sampling site Latitude Longitude
Tl 29°40'8.30" 91°4'7.84"
P [X
Pk i(X.B) T2 29°40'35.92"  91°4'57.77"
Western region
T3 29°40'48.46"  91°526.74"
T5 29°40'20.55"  91°6'15.49"
JET X IR (SG) Té6 20°40'32.40"  91°6'5.18"
Construction o . o) ,
region T7 29°40'50.07 91°6'0.68
T8 29°412.12" 91°6'3.75"
T4 29°40'8.68"  91°6'16.09"
E{fﬁbﬁ(]z) T9 29040/12.430 9106739'057/
Residential . ) o .,
region T10 29°4025.36"  91°6'54.10
TI1 29°40'54.07"  91°6'52.89"
T12 29°40'30.67"  91°6'18.26"
T13 29°40'37.04"  91°6'16.51"
2 DB (QX) T14 29°40'43.23"  91°6'15.20"
Bird habitation . . e .,
region T15 29°40"26.38 91°6'28.65
T16 29°40'35.25"  91°6'32.84"
T17 29°40'46.40"  91°6'33.45"
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Table2 Soil element contents in rhizosphere of Phragmites australis at different sampling sites in Lhalu Wetland mg kg™

Bedb Bkt H
Sampling Mass fraction
site i Ca ki i Fe ¥ Mn #zr s HIRb
T1 18300.00+1 734.94°  1440.00£954.83" 158666742 967.04°  325.33£21.73"  216.00£13.75°  147.00£24.27"*"  103.67+11.01%
T2 17 600.00+953.94° 1350.67+282.25% 10 900.00264.58  499.00+76.50° 94.00£16.37°  103.67+7.02 55.00£5.57
T3 9238.33+2482.03%  3215.00+3 798.94* 9217.33£949.86"  237.33+30.147  131.0045.56° 127.67+14.05  80.00+4.58"
T4 9366.00£982.11% 1 815.33+108.14™ 17033331 858.31°  361.33+4.04*  231.67+21.19%  150.00£10.82"¢  116.00+13.45"
TS 13 833.33+230.94° 1 972.00+281.79"™ 13033.33+850.50%  382.33+44.52"  150.67+7.51° 122.00+15.62"  72.00+17.78%
T6 8632.00£3 090.87"  1561.67+110.44"™ 15 133.33+472.58  293.33+9.45" 165.00+£13.00°  117.67+6.42%" 86.00+8.19%
T7 11355.00£2 602.42° 1 679.67+157.49™ 16 266.66£1 703.92°  398.33+40.53"  158.00427.07°  133.00£11.53"*  87.33+18.00%
T8 7550.00+244.35¢ 1 679.67+106.84™ 12433.33+2 779.08°  337.67+17.04®  155.67+24.58°  122.00£15.52°"  76.33+26.63"
T9 4 625.67+116.50%" 580.67+61.09° 10 769.67+771.72¢°  208.00+33.29' 71.33£2.08" 48.33+3.21¢ 42.33+4.51"
T10 2960.33192.63" 1 161.67+65.68™ 11 466.67+57.74 182.67+8.62! 152.00£14.11° 84.67+3.51° 67.33+1.15%
Til 8060.00+317.87¢ 2099.33+114.79" 22900.00£1 058.30°  576.33+26.69"  289.00£20.66°  160.00£12.12™  125.67+6.11°
T12 6421.67+844.10% 2 267.00+£606.92"™ 28 033.33£2 967.04"  404.33+85.87°"  249.00+29.46™¢  129.00£21.79™*  106.33+18.56™
T13 7557.33+£504.98¢ 2362.33+48.20"™ 25933.33£152.75°  411.67£10.69°°  257.00£13.89™  134.00+4.58™*  128.00£3.61°
T14 7490.67+84.74 2 531.67+40.28" 26900.00£781.02°  409.67+37.54°  236.67x16.44*  136.33+1.15™*  125.33+5.03"
T15 9797.00+23.58°* 2 467.00+£79.30™ 27400.00£916.52"  449.33+17.50°"  257.33x17.21™  168.00£13.00°  112.00+6.24"
T16 12.000.00+1 819.34  2315.33+£53.12" 27400.00£1 248.99°  436.67+22.90"  282.00£45.13"  192.67+21.55"  120.00+4.00"
T17 9 802.00+32.08 2223.33+41.97" 23066.67+737.11°  453.67422.59"  266.67+8.08"™  120.33+66.20"  117.67+4.73"

1 FFUAR RN 5 3R 7R 25 5 8. % (Duncan K5 55, P<0.05) o

Note: Different lowercase letters in the same column indicated significant differences (Duncan’s test, P<0.05).
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[l kb E] 22 5 2, T TK SR & 2R, SWC
TEAN [ 3 1] () A2 R AR, 2 58.40~582.00 g-kg™,
o TO R b Y SWC 5 i die ey , T1L AR ML 55 5 I 35
AR (P<0.05) . SOM % 4y 10.10~230.00 g-kg™,

DATORE R 57, T14 R A . TN & 54041 76 0.80~
9.72 g-kg ', TOMEHL & i i 5 , TIAFEHILIRAR . TP & it
AN, 0.49~0.95 g-kg ™, T2 K 75 B i
&, T14 FEHL A . TK & 54 15.90~24.90 grkg',
T14 FEH &5 ey, TO R & B ik
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Table 3 Environmental factors of rhizosphere soil samples of Phragmites Australis in Lhalu Wetland gkg"
FE b Mass fraction
Sampling site
T3Sk SWC AT PLIT SOM LA TN LW TP 24 TK
T1 155.40+8.71¢" 22.90+0.30 1.33+0.02" 0.56+0.02%" 23.10+0.30°
T2 351.13+14.94° 99.80+0.30° 4.08+0.30" 0.95+0.02° 20.70+3.00°
T3 218.00+3.12¢ 48.80+2.00°" 2.25+0.10° 0.59+0.02°* 23.50+2.00°
T4 178.60+2.42" 42.60+4.00"® 1.80£0.20%" 0.52+0.03"* 23.90+2.00°
TS 142.60+1.75" 30.20+4.00™ 1.42+0.30" 0.52+0.01"® 23.70+2.00°
T6 176.00+2.88" 33.60+1.20" 1.46+0.20° 0.61+0.03 22.00+£0.20°
T7 259.80+1.41° 62.00+8.00" 2.794+0.30° 0.6240.02° 22.20+4.20°
T8 196.8+2.23°" 45.80+5.00°" 1.97+0.10% 0.61+0.04 21.80+2.00°
T9 582.00+6.26" 230.00:13.00° 9.72+0.30° 0.7140.03" 15.90+2.00°
T10 389.33+16.34° 77.10£6.30° 3.05+0.30° 0.61£0.03* 22.40+4.00°
Til 58.40+1.80' 40.20+1.80=" 1.79+0.10%" 0.55+0.04° 22.40+2.00°
Ti2 106.27£10.99* 24.90+2.00™ 1.360.10" 0.56£0.01%" 22.93+1.51°
T3 121.93+3.89" 32.70+2.00™ 1.67+0.10 0.5940.04°* 23.70+2.00°
Ti4 129.53+2.91" 10.10£1.10' 0.80+0.202 0.49+0.02¢ 24.90:0.40°
Ti5 92.00+9.89" 32.20+0.80" 1.59+0.30° 0.5240.04® 22.50+0.91°
T16 94.67+48.61* 53.20+3.00° 2.19+0.70° 0.58+0.02°* 22.00£1.75
T17 92.60+1.11* 30.80+1.00™ 1.5240.20 0.57+0.02°%" 22.30+0.30°

L : I [l ING 5575 22 57 1 3% (Duncan 16 %5, P<0.05)

Note: Different lowercase letters in the same column indicated significant differences (Duncan’s test, P<0.05).

205 R B, T9 FEHL Y SWC . SOM F1 TN
S W T A AR L (P<0.05)  {H L TK 5
L FEBAR (P<0.05) . T14 FEHLAY TK & B85, M
SOM . TN I TP & ft b 2 I T H A A M (P<0.05) .
T2 FE - TP 5 I 2 T HAAE L (P<0.05) .
2.2.2 FERWORF ERPE BARF DRI R TR

SR AAE 78 P AN (7] DX =5 AR s 4 458
B BEALRAE , AS B 55 FF e T X 3 8] A9 L5 4 T
R R (F4), BAE X (JZ) ) SWC.SOM Al TN
FE T HABX B (P<0.05) 5 PHER X 3 (XB)
HTP B, B T LA X (P<0.05) 5 TK
TEAIXIETE R E 25 . TR MHIERN , Ca

FEVGHB X3 (XB) & & de e, L2 3 e T HAth DX
(P<0.05) ;Ti . Mn 1 Sr % 2 7E A B X 35 (QX) 5 75 5
Fe . Zr 1 Rb 7 ft AR 2, DX 88 (QXO) 34 31 e i 1L
Ik 2 = T HA X 3R (P<0.05)
2.3 SRS AR BR 4 15 4 1 B U 4R AR A
2.3.1 BEBRARAMLE FRIFLIBEDEH
B4 R A AE

e A B 45 S B L F7 100% (09 )5 S AR
K-, 40 90 U926 4 43 586 1~ ASVs, T B 5E
6417].16249 361 H 523 BLF11 039 J& . & 2A
R LT 10 DL 3B 1T B AR X 3 B 43 1) o AR T
i ] (Proteobacteria, 37.70%) . i 2% W& '] (Actino-
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Table 4 Analysis of environmental factors of rhizosphere soil of Phragmites australis in different regions in Lhalu wet-

land
i it Mass fraction
X 33
Region HKESWC  HHLESOM/  AETN,  ABTP  2HTK 5 Cal BT/ K Fel M/ ez et/ HIRb/
(gkg") (gkg") (gkg") (gkg") (gkg") (mgkg")  (mgkg')  (mgkg') (mgkg') (mgkg') (mgkg') (mgkg")
PRI N . » . o 1504611+ 2001.89: 1199467+ 35389+  147.00+ 12611+ 7956+
g WLSHSTON STITE400 2556122 0700190 4RI 00T Dice s ot 55000 A Joges
i T I e b b b o 1034258+ 1633755 1421667+ 35292+ 15733+ 123.67+ 8042+
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Fig.4 Soil bacterial diversity characteristics of Phragmites australis rhizosphere in Lhalu Wetland
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Fig.7 Spearman correlation between bacterial diversity indices and environmental factors in the rhizosphere soil of

Phragmites australis in Lhalu Wetland
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Table S Correlation analysis of environmental factors
and bacterial community composition in the rhi-

zosphere soil of Phragmites australis in Lhalu

Wetland
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