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Abstract: [ Objective] The impacts of Yellow River irrigation on physicochemical properties and microbial
diversity of saline-alkali soils at Pingluo County, Ningxia Hui Autonomous Region were investigated, in order to
provide scientific support for ecological remediation of saline-alkali soils in the region. [ Methods] Soil samples

from paddy fields at Pingluo County, with different rice planting years (1, 5, 10, and 16 years) during the
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flooding period (July) and the draining period (October) were analyzed to characterize soil physicochemical
properties and bacterial diversity in the salinization of different rice planting years in the two periods by using
Illumina Hiseq high throughput sequencing technology. [ Results] Soil moisture content, electrical conductivity,
soil organic carbon content and total nitrogen content increased significantly with increasing years of rice
cultivation. Electrical conductivity, soil organic carbon and total nitrogen increased significantly after 5 years of rice
cultivation. The pH value, nitrate nitrogen content and soluble organic nitrogen content decreased significantly
with an increasing number of rice cultivation years. The lowest soil pH value after 16 years of rice cultivation in the
drainage was 2.66 % lower than that in the soil after one year of rice cultivation. The microbial biomass carbon and
nitrogen were significantly higher in the soil with rice cultivation for the 16-years paddy soil in the drainage than in
the 1-year paddy soil with rice cultivation by 36.28% and 36.59% respectively. Years of rice cultivation had a
significant effect on bacterial community diversity and structure. The Chaol index was 43.99% higher in the soil
with rice planted for 16 years during the submerged period than in the soil with rice cultivation for one year. During
the submerged period, the relative abundance of Gemmatimonadetes and Spirochaetes increased by 27.46% and
150.00% respectively, in the 10-year paddy soil. The relative abundances of Actinobacteria, Firmicutes and
Cyanobacteria significantly decreased by 44.50% , 66.23% and 87.50% respectively, in the 5-year paddy soil.
During the drainage period, the relative abundances of Fibrobacteres and Spirochaetes increased by 287.50% and
314.29% respectively, in the 5-year paddy soil. The relative abundances of Chloroflexi and Chlorobi increased by
46.35% and 370.97% respectively, in the 10-year paddy soil. The relative abundances of Actinobacteria,
Nitrospirae and Armatimonadetes significantly decreased by 48.10% , 55.34% and 65.85% respectively, in the 5-
year paddy soil. At the genus level, the relative abundances of Pseudanabaenaceae and Comamonadaceae
decreased significantly by 96.89% and 56.60% respectively, in the 5-year cultivated soil during the submerged
period. The relative abundances of Caldilineaceae and Desulfobulbaceae significantly increased by 64.86% and
305.26% respectively, in the 10-year cultivation soil during the submerged period. Redundancy and Pearson
correlation analyses showed that soil conductivity, total nitrogen, nitrate nitrogen, ammonium nitrogen, dissolved
organic carbon and dissolved organic nitrogen were the key environmental factors affecting bacterial community
structure in saline paddy soil. [Conclusion] Significant changes in the soil bacterial communities and
physicochemical properties were observed with an increase in the number of rice cultivation years, and the soil
habitat showed an improving trend.

Keywords: bacterial diversity; cultivation period ; saline paddy soil; submerge; drainage

TR B AR XA TR TR IX AR kR R (CEC) pH {H F1 & 43 &% 1t Wk 2 52 W0 40 0 7 % 1 78
KeK B/, P, 7 2 51 80 X 2.33X 10" hm® #f o R A KSR R T X A LA M BT AR
AR AL A R A R MR 2 BIAR X Y RE & A R = 18] O & 0 B L BOC T 3R mifk K

o BRI R S BUE KRR B o R R K RS ek
RET A EEN AR EZ — TEERS LK
o0 M E O R R . AR AE R WD, K A A
ol R 22 e VR AR T L S 2 ks IR Ab R Y B
7K AR AT R A9 S, 198 pH (B2 T FR A1 R 2
PE T B S HLER (SOC) & B 8% W i B 1 19
Tt s pe Al 5 3 A A L KR AR R D TR
P LK (DOC) 1] F )2 L HEM M, 7 8 T % 2
SOC LR,

b3 ik 3E pH (B AR VR A X 8 B SR 5 )
THEM A 2R, EE R T LB A R
I A HL B i FAR FR 4 6 1 AR Ak S B
e H AR K RE R DT S AR A, 39 B B a8 e

AR AT e B A A o] S o AR R T
fiE B IR A SR A BR o B R 8 22 AR IR 4 2 T, A
A W RF A S5 410 2l At R P R AR, A X T RE
LW ENTNAES RGNS D™

T AR K 5 3 A T B2 3~4 1 Y R K R HE
7K, K DAL FDIR 2 SR AR S AR AR AR S i
KR DL AN [7] 3 B 1 it oF ] A2 1 B9 AN [7) 4 330 355, A
TR 5 O A R LR TR T B R A K
F1 38 5 75 6—9 H 400 ik 2 T K, Ak T AOIR 2, 10 A
W AR SR T AL T HE IR S o KRS AR B K WioER
AT HE T, 3 Bl AR A 89 7K 23 48 B X I 25 5 i 4 S L
A e R AR R K s HE T
1 A v SRR Y I 2R e e R



96 pi s U E SR

o545 %

WIRE T S A TR R MR AR PR

A 5 R T 8] P 51 05 2k F 8 2 4> AN [a] s 39 g
IK Y FIHE 391 LA B AS ) o A 4 R - 398 8100 8 5 4
B 2 RE R AR v 2 U A2 A, 23 B A [ o e AT
PR+ HEh B L AR AE M 2R R R R R,
517 R WAL 25 AR T R T S R AR W T R A R R
A, DT 2 4t T B8 w3 - 3 R 35T Ak B AT AR B AR B
U, 8 J S AT SR B 1 e A 2548 S PR A S SR A

1 MRS Tk

1.1 HREEER

W 98 X A7 F 7 = A W5 F 2 2 (38°47'01°N,
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HH Ry 2408 - (FAO 4325, & Rk 250~450 g/kg,
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T HEH PR S N 5.97 g/kg, &% 0.23 g/kg, Bl
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(75 kg/hm?*) .
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7 #& oF Ilumina 5 81 5088 77 A NCBIF 1] 152 B
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Table 1 Physicochemical properties of saline paddy soils with different times of

rice cultivation sampled at sumerge and drainage periods

B Wk 1
1 15 -

1 b) 10 16 1 b) 10 16
fokE(SM)/ % 27.56+0.02"  31.86£0.0°  32.82+0.03  31.20+0.02"  16.64%0.01° 27.2540.03"  20.48+0.00°  23.9240.02"
pH 7.8240.11"  7.96+0.15° 7.97+0.12° 7.7940.07 7.90+0.18" 7.88+0.06" 8.02+0.01" 7.69+0.09°
HFR(EC)/(ps+ em™) 325.33£3.18" 982.66+11.57" 472.004£8.02  905.00£4.04" 359.66+9.70°  1020.33+28.85" 483.33+2.60°  975.00+8.66"
HHH(SOC) /(g kg ") 13.67+0.30°  17.26+£059 15354042  14.2340.08"  12.52£0.12° 14.69£0.20° 14114008 13.8040.12°
£R(TN) /(g kg™ 040£0.01°  0.48x0.02" 0.43£0.01" 04440.01"  0.35+0.00" 0.42+0.01" 0.334£0.01"  0.33+0.01°
AR (NH,-N)/(mg kg ') 3.2840.95  2.81£048 2.87+0.67 2.57+0.80° 5.3510.58" 6.15+0.29" 4.8940.32" 5.99+0.92*
HAZNO, -N)/(mg kg ") 157039 0.3240.00" 1.22£0.09" 0.4140.09" 3.0940.09* 0.50+0.09 3.38+0.19" 1.1540.42°
MAEMANRDOC) (mgekg ') 30474131 56754191 84.62+752°  5251+250°  84.14+13.85  235.11£10.02°  53.7242.57  85.20£1.10"
AMANADON)/(mgekg™) 8641208  8.14+244  10.34+1.91° 8.414+0.28"  19.08£0.98" 17.2840.14° 7.20+0.18" 7.51£0.55"
BAEMER(MBC)/(mgkg ) 2654914.96" 332.95+1.46" 322.59+27.80° 395.73+£0.97" 416.61=10.79"  554.97+1.40"  463.57+22.06" 567.77+£12.72
A EA(MBN)/(mgekg ') 52.38£2.70° 54904011 59451097 52454449 60.40+3.29 60.0642.85" 72534395 82.50£0.68"

T R P /NG PR IR W K S 4 A bR AR BR8] 22 53 0 38 0, RS 7 R S HE T 18] 4 A4S Bl R AR BR8] 22 5 W 3 1 TR]— A7 R AN RN R ROR

EREE(Pp<0.05, Fh.
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22 TEMEBEESHNE

T 371 1352 501 B R S B A 19 481~76 821 Z ], kf
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Fig.1 Relative abundance of bacterial phyla of saline addy
soils with different times of rice cultivation
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Table 2 Illumina 16 S rRNA gene sequencing of saline paddy soils with different
times of rice cultivation sampled during submerge and drainage

i 3 FhAE AR /a W it OTUs Chaol #5 %k Shannon 4§ %4
1 54 512 811741494 20 59143 529" 10.2040.05°
. 5 68515 10 2944691 28 3641 443% 10.0540.04¢
il 10 72 684 101714185 26 95741 281 10.0940.17*
16 76 821 10 9784895 29 650+ 1 728 10.1040.12°
1 19 481 789343 215 18 451+ 3 924° 10.49+0.08
5 27 590 4 866166 14 322+ 4247 10.35+0.02°
HET 10 33277 59354477 16 76141 342° 10.3540.04°
16 30 341 5 151+200° 14 8444762 10.3040.04°

T R RS R/ NG 5B R 7R 22 57 35 (p<<0.05) o Tl

24 THEMAENKFRKFREZAN

KAEXWH BB a-,8-,y-,0-,e-BILHI]
(Proteobacteria) f£ A~ [[] Fi £ 4F FR 1] 22 57 & 3% (p<<
0.05) . ¥k, y-2IE B '] (Gammaproteobacteria)
FEFPRE 10 a b N T 80.33% o HEF I, A 5 ad-
A5 J& B 1] (Deltaproteo bacteria) fil y - 78 & I [']
(Gammaproteo bacteria) 43 5 i & 54 i 17 48.51% Al
47.82; F A 16 ae-28 JE @ '] (Epsilonproteo bacteria) i
FIm T 1 450.00% . o -7 JE W '] (Alphaproteo
bacteria)TEFNRE 10 a b F WD T 34.25% .

WEIE 45 R R W], Bh £ JJE 3 B (Pseudanabaenaceae)
HE X = B WS K W RRRS S a i+ 3P R T 96.89%

(2,450, 0319-6 A21 AHXF F B 7E 2427 (K
SOTRTHE 300 1 A H A 338 v i G el R A R G i
VAL, WK AE ARG 10 a 4P R T 81.54%,
He T 01 7 Fh RS 16 a + HE f T B T 86.96%.
Ignavibacteriace A8 % = B fifi 3 Fft A 4F BR A4 5 Jonn imi
FBENAE W KRR 16 a B E N T 295.45% , HE
T B T 309.09% (p<<0.05) ; BE WE B B
(Caldilineaceae) #f X} = B 76 W5 /K W A A5 10 a L 1Eh
WEEIN T 64.86% ,10 H A fE 5 a L3 WX in T
141.03% o M\ E i 7 B (Comamonadaceae) i % F
FEAF BRI I ini BB K ZERN R 5 a LR 2R
[T 56.60% . It #F & Bl (Desulfobulbaceae) ifi &
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Table 3 Relative abundance of dominant bacterial phyla in paddy soils of different rice cultivation

HErp i E WO T 633.33% . Desulfobulbaceae #8 %} 3=
FEEHETHIFRE S a3 b B T 242.17% .

years at 0—20 c¢m soil depth during submerge (S) and drainage (D) AT %
. R UL BB KPR
) s, s, S, S, D, D, Dy, Dy,
AFJE T 11 (Proteobacteria) 30.04+0.66" 31.494+1.67" 36.21+£3.12" 32.53+£3.06° 32.49+£2.82° 41.62+1.39" 37.77+1.46" 42.26+1.06"
2657411 (Chloroflexi) 20.36£0.72" 31.44+0.69" 23.47£1.83" 31.35+£1.15" 18.79+1.62" 24.874+1.96"" 27.50+2.06* 25.5140.61"
FRFF ] (Acidobacteria) 18.6443.76" 15.22+£1.24" 13.59+1.95" 12.58+1.07" 19.53+1.91* 8.4140.17" 10.97+0.11°  7.19+0.80"
JiRZE 11 (Actinobacteria) 8.90+0.31"  4.9440.65° 5.43£0.41" 6.50+£0.36" 8.94+0.81" 4.64+0.09" 4.944+0.75" 5.74£0.53"
HUFF 11 (Bacteroidetes) 3.054£0.68" 2.12+40.12° 4.70£0.95 2.95+0.32" 3.02+£0.40° 6.02+0.31"  2.44%0.11" 5.51+0.92*
ZEMET](Gemmatimonadetes)  3.464+0.58"  3.52+0.57°  4.414047° 3.76+£0.33" 2.77+£1.09* 2.15+0.04" 1.48+0.18" 1.57+0.33"
JEEER '] (Firmicutes) 3.054+1.65° 1.03£0.09" 2.30+0.59" 1.41+0.21° 1.99+0.25" 2.554+0.31"  1.9240.11"  2.14+0.14"
728 14 '] (Planctomycetes) 2.86£0.28" 2.00£0.16" 2.53£0.27" 1.68+0.10" 2.80+0.19* 2.05£0.18" 2.5140.30"" 1.95+0.11"
¥ #4174 (Cyanobacteria) 2.40£2.07"  0.3040.05° 1.16+£0.81° 0.32+0.09° 0.18+0.02* 0.3240.05"  0.60+0.35* 1.0940.81"
SR (Crenarchaeota) 1.54£0.10"  1.7440.09° 0.744£0.23" 0.81£0.17" 2.46+0.24" 0.65£0.15" 2.51+£1.18" 1.4540.48°
T ALY € 7 1] (Nitrospirae ) 1.5240.11"  1.13+0.12"  0.6540.04° 0.894+0.16" 2.06+0.40" 0.924£0.12"" 1.6140.05" 0.9540.06"
PERER ] (Verrucomicrobia) 0.4440.08"  0.3740.05" 0.29£0.02" 0.25£0.03" 0.63£0.02* 0.38+0.01*  0.67£0.05" 0.52+0.17*
L ] (Armatimonadetes ) 0.33+0.07*  0.2640.02" 0.2240.03" 0.22+0.02" 0.41£0.03" 0.14+0.03°  0.26+0.02" 0.15£0.03"
£k '] (Chlorobi) 0.3240.04"  0.8340.02" 1.03£0.14"  1.04£0.09" 0.31£0.06° 1.46+0.04* 1.13+0.06° 1.20£0.06"
WS3 0.26+0.05*  0.3240.07"  0.23+£0.01°  0.24£0.03* 0.39£0.16" 0.23+0.03"  0.33+0.03" 0.21£0.03"*
£ 4 #1111 (Fibrobacteres) 0.0440.01"  0.0240.01°  0.05£0.01* 0.04£0.02° 0.08+0.03" 0.31+0.05*  0.1240.00" 0.27+0.08"
IR ] (Spirochaetes) 0.04+0.02°  0.05£0.01" 0.104£0.01*  0.08£0.01" 0.0740.02° 0.2940.10*  0.13£0.02"* 0.21+0.04"*
GNO04 0.01£0.00°  0.06+0.02° 0.0240.01" 0.03£0.02" 0.03+£0.03°  0.064+0.01" 0.13£0.00* 0.1040.03*"
HAh 2224021 2.74£0.17" 2.4440.23" 2.96+0.23" 2.56+0.08" 2444+0.12% 2.49£0.11"  2.54+0.04
x4 BAREMHTHREMBERTIEPFABARRNKENENEE
Table 4 Relative abundance of dominant bacterial classes in saline paddy soils with
different years of rice cultivation sampled during submerge and drainage PN %
N [5) R 4 BIR 8 v A0 A T 20 K- 1 AR R S
% 4 #
la S5a 10 a 16 a
B-IEHI] 12.424+1.27° 15.3440.49° 14.354+2.73" 14.264+2.16°
a BT 7.03+£1.42° 4.73+0.49° 6.93£0.46" 4.914+0.45
. O-EILEI] 6.29+0.33" 6.600.32" 7.17£0.61° 7.92+£0.52"
A vy 4.2240.16 4.684+0.52" 7.61£0.01° 5.2940.90"
eI 0.01£0.00° 0.0140.01* 0.02+0.61° 0.0140.00°
H Ath 0.06+0.01° 0.1240.00° 0.1140.01° 0.1340.03°
BB B TE ] 12.42+2.27° 14.9340.43" 16.7240.11° 15.1841.52°
a BB T 7.24+0.32" 5.56+0.37" 4.76+0.17¢ 6.13+£0.30
o-EILTEI] 8.414+0.74¢ 12.494+0.54° 10.2340.70" 12.1740.19"
HET 1 ) U . . . ) N N
yBIEET] 4.30+£0.23 8.244+1.27 5.834+0.70 7.284£0.99
eBILHI] 0.0240.01" 0.1940.06™ 0.0340.00" 0.31£0.07"
H At 0.0940.00° 0.2040.00" 0.19-£0.00° 0.17£0.00°
2.5 ZAE 16 S rRNA EE # N # MR 16 S rRNA F [H $5 DUEAE A [R) B A 45 BR 4k

AN TR AP A A PR - 38 v 41 TR 16 S rRNA 3 [R5 Il
BUH 3.20X10°~8.30 X 10" ¥ N % /g T L Z I6] , 5 %

A B ELER.
rRNA 3 K42 DU g 2

HfE M L EP A4 E 16 S

T KR 3D,



100 K AR 4R 5 45 &
family phylum
rﬂ -4 mb2424 Acidobacteria
Micrococcaceae
Nocardioidaceae ] Actinobacteria
Gaiellaceae
Cytophagaceae .
] B N Fievobacterisceac ) Docteroidetes
Ignavibacteriaceae Chlorobi
;&E g;lil_gllleaceae ] Chloroflexi
-'.‘pﬁ 0 Pseudanabaenaceae Cyanobacteria
0319-6A21 Nitrospirae
Pirellulaceae Planctomycetes
Rhodospirillaceae
Alcaligenaceae
Comamonadaceae
Desulfobacteraceae .
Desulfobulbaceae Proteobacteria
Syntrophobacteraceae
Piscirickettsiaceae
=4 Sinobacteraceae

S, Ss S Si D,

DlO D16

- O T (phylum) : Acidobacteria JBRFTF# ] ; Actinobacteria A il Z& T8 '] ; Bacteroidetes AT B 1] ; Chlorobi £k 1] 5 chloroflexi M4 ]
Cyanobacteria b # #: 20 B ; Nitrospirae LI ER T ; Planctomycetes HTEAE [ 15 Proteobacteria HZFE T, @F}(family) :Micrococcaceae A Ek
W EL s Nocardioidaceae 25K [Q TRl ; Cytophagaceae I HELF 44N TR B} Flavobacteriaceae i AT H AL ; Caldilineaceae A Bz i £l ; Pseudanabaenaceae
S B8 41 I 35 B s Rhodospirillaceae 24 21 82 1% Bl ; Alcaligenaceae 4 77 5l i# £} ; Comamonadaceae g M\ T ¥ Jifd i F} ; Desulfobacteraceae 4 i & AT 13 Fl 5
yntrophobacteraceae J} H. % #T I £l ; Piscirickettsiaceae by 1 37 38 IR A} ; Sinobacteraceae iy # 4T B £l ; Chitinophagaceae 7 1 JL T i A B o

E2 AEAMBEEREFTUEALTFRABEERKFENBESEERERREES T

Fig.2 Heatmap and cluster analysis of relative abundance of dominant bacterial families in

salinized paddy soils under different cultivation years
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Fig.3 Copies number of 16 S rRNA gene in saline paddy
soils with different cultivation years during
submerge and drainage
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F I B K 2, SR M O 4 B 2 (CCAD 73 i 1
A PRV T 5 AR W R 2R A YOG &R (D
CCA RPN il e B 1 i R b 38 vl 400 A7 7 Vs 2 A
AL 51.70% . EC(F=5.48, p=0.000) J& 5 i f%
BEMRZE, HIKE TN(F=6.66,p=0.000),NO;-N
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A WY Pearson AHCHE 43 A 45 SRR W] AT ]
(Acidobacteria) | Jit £ W '] (Actinobacteria) . 3 I 14

I'T (Armatimonadetes) . fiff £t #2 i€ (& '] (Nitrospirae) .
7% 8% B [ ] (Planctomycetes) [ #1 % 3= & 5 + 5 v 11
EC {2 W % A (£ 6) . R, |
(Chlorobi) | %% 45 [ '] (Chloroflexi) . £F 4 ¥F [ I']
(Fibrobacteres) B2 JiE {4 J& (Spirochaete) 5 4 3 1 iy
EC{HE W #FIEM L, I E ] (Proteobacteria) 5 +
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Table 5 Relative abundance of dominant bacterial families in salinized paddy soils under different cultivation years

PO B R AR B AR X R/

I B
S

S Sie D, D; Dy Dy

mb2424°
FAFFE ] (Acidobacteria) Bk Fl (Micrococcaceae)
KR KEFH (Nocardioidaceae)
B4 1] (Actinobacteria)  Gaiellaceae

I £ 46 21 1% B} ( Cytophagaceae)

DT 117 (Bacteroidetes)
BT (Bacteroidets #HFEF (Flavobacteriaceae)

87411 (Chlorobi) Ignavibacteriaceae

R Caldili
S35 811 Chloroflexi) TE W 7 #}( Caldilineaceae)

0.540.01*  0.50£0.02* 0.40+0.10° 0.32£0.05 1.25+0.52* 0.40£0.04° 0.44+0.08" 0.270.03"
0.38£0.02°  0.30£0.06°  0.18£0.09" 0.28+0.08"  0.87+0.10° 0.21x0.04"  0.27£0.00° 0.220.02°
1.2740.70°  1.01£0.80°  1.05£0.06*° 1.45+0.20°

1.55£0.09"  1.16+0.08"  1.280.03°  1.52£0.06'

0.51£0.09"  0.46+0.10°  0.4120.06' 0.4120.03*  1.14£0.02* 0.28£0.03" 0.42+0.04° 0.36+0.08"

0.27£0.09"  0.40+0.08"  0.45£0.09" 0.43£0.01"  0.99+0.01" 0.69£0.02°  0.46+0.05°  0.600.00"
0.10£0.09°  0.06£0.01*  0.54£0.01°  0.07£0.00°  0.04+0.0°

0.24+0.02°  0.06£0.00°  0.10£0.01°

0.2240.01"  0.69£0.02" 0.86+0.03" 0.87+0.08'  0.2240.03" 1.27+0.04"  0.90+0.07" 0.91+0.04"
0.37£0.03"  0.59£0.03 0.61x0.04"  0.60£0.04'  0.39£0.01" 0.94+0.02"  0.66+0.04" 0.56+0.03"

SHA-31 0.14+0.01"  1.39+0.09° 0.78+0.05" 1.05£0.05" 0.26+0.01 0.71£0.06" 0.79£0.04* 0.71+0.09"

W AN (Cyanobacteria)  Th il 7} (Pseudanabaenaceae)  5.46£0.03*  0.170.02°  0.75:0.01°  0.24£0.04°  0.08:0.01° 0.12£0.00°  0.05£0.04*  0.44+0.06°

AL BE H (Nitrospirae)  0319~6A21

TFE ] (Planctomycetes) Pirellulaceae

27 #5# (Rhodospirillaceae)
AT BH Alcaligenaceae)
MEHHIE R Comamonadaceae)
HE 6 7 ( Desulfobulbaceae)

A5 H# 1] (Proteobacteria)
Desulfobulbaceae

HEFFH R Syntrophobacteraceae)  0.95+0.01°  1.01£0.04°  0.810.05°  0.99+0.06°

0.65£0.02°  0.34£0.03"  0.12£0.02° 0.17+0.03°  0.69£0.01° 0.10+0.02°  0.22£0.01" 0.09+0.00°
0.98+0.02* 0.73£0.01*  0.75£0.02* 0.60£0.04°  0.95+0.01° 1.00£0.07 1.23+0.08* 0.900.09*

0.680.02°  0.47£0.03*  0.44£0.01"  0.42£0.05°  0.99£0.01° 0.50£0.03*  0.49£0.04"  0.75+0.06"
0.35£0.10"  0.52£0.09"  0.37£0.07"  0.25£0.09°  0.37+0.01"° 0.24£0.01"  0.44x0.05"  0.23+0.04"
1.59£0.04"  0.65+0.03"  0.76£0.05" 0.70+0.06" 0.76+0.04' 0.52+0.03 0.41£0.01° 0.38+0.02°
0.19£0.01"  0.51£0.03" 0.77£0.01" 0.75£0.04"  0.24£0.01" 1.64£0.09' 0.730.04" 1.76+0.05"
0.58£0.03"  0.52+0.01°  1.18+0.09° 0.790.04"  0.83£0.00° 2.84+0.04" 1.18+0.02" 2.37+0.13"

1.9240.03°  1.54£0.04" 1.63x0.05" 1.46%0.07"

1137 TLWARR} (Piscirickettsiaceae)  0.5240.02°  0.57£0.03*  0.93£0.04"  0.55£0.05*  0.54£0.04" 0.81£0.03* 0.63£0.01"  0.52+0.00°

A1 1% BH(Sinobacteraceae)

1.12£0.05°  1.15+0.07"  1.00£0.09"  1.13£0.50°

1.41£0.02°  0.71£0.04°  0.97+0.04"  0.70£0.06"

TE R 7R M 32 2 #9728 A 2 31 i 35K ~F (p<<0.05)
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Fig.4 Ordination plots from canonical correspondence
analysis (CCA) testing drivers of bacterial
community composition and environment
variables of saline paddy soils with different

rice cultivation years
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5% B AH OCPE 73 A o, R ALAR A1 A A S R
YRR N = Wl 1 O < ¢ o I R e < T S T )
M . Xu Xiaofeng 252X il H1 A= 25 R Ge WF 78 th A&
R BLAE Wy B 3R VRGO R, R
T A S

B A e RO Ak R AR AR A TR AT RE 5 B
A ) T VR 45 H B 2R 5 %, Mooshammer M 457! i
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Wy a] D 1o i R 9 A A DL AR R s 1 O Al H AR
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Fo6 MBEEIIEIFES T EIEL 4R Pearson 18 X 14 5 #7
Table 6 Pearson correlation coefficient for relationships between relative
abundance of dominant bacterial phyla and soil properties

] TR DH RSRE HHANL 2% %féﬂ ﬁ#l’j&ﬂ WEEA L AT
#(SM) (EC) #(SOC) (TN) (NH,—N) (NO,—N) #®(DOC) % (DON)

A1 (Acidobacteria) —0.06 018 —0.59" —0.17 0.17 —0.42' 0.29 —0.44" 0.19
W4 177 (Actinobacteria) —0.34  —021 —058" —0.617 —0.23 —0.11 0.36 —0.38 0.18
HH 7 (Armatimonadetes) —0.32 0.14 —0.66" —031 —0.10 —0.22 0.54” —0.47 0.21
2717 (Chlorobi) 0.23  —0.04 0.67" 0.28 0.05 0.32 —0.37 0.54" —0.13
451 1] (Chloroflexi) 041" —0.02 0.62" 054" 044" —0.30 —0.46 —0.10 —0.44'
£F 4 #1711 (Fibrobacteres) —0.24  —0.25 043 —0.18 —0.39 0.79" —0.12 0.66" 0.24
GNO4 —0.34 0.03 0.27 0.04 —0.54" 0.49° 0.27 0.08 —0.31
MU ] (Gemmatimonadetes)  0.557 0.28 —0.16 0.27 0.62° —0.68" —0.31 —0.24 —0.01
AL IR BE ] (Nitrospirae) —0.67" 0.32  —0.54" —044 —042 0.18 0.69" —0.27 0.30
P25 1 1] (Planctomycetes) —0.38 043 —075" —029 —0.28 0.03 0.57" —0.22 0.23
53F 1] (Proteobacteria) —0.14  —0.18 0.36  —0.03 —0.36 0.55" —0.03 0.57" 0.02
BEJER T (Spirochaetes) —0.07  —0.27 047¢  —0.05 —0.25 0.63" —0.14 0.67" 0.20
Pe M 17 (Verrucomicrobia) —0.71" 0.09 —032  —042° —0.70" 0.59" 0.64 —0.09 0.13

VE o4 B 7 p<=0. 01l p<0. 05 7k -2 53 i 8 .
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