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Analysis of microbial community structure and diversity of saline soil in

Gudahu Wetland
YU Shaopeng, SHI Chuanqgi, HU Baozhong *, DING Junnan, MENG Bo, YANG Chunxue

Harbin University, Heilongjiang Province Key Laboratory of Cold Region Wetland Ecology and Environment Research, Harbin Institution of Wetland Research ,
Harbin 150086, China

Abstract: The original, woodland, cultivated land and lakeshore saline soil microbe of Gudahu wetland in Heilongjiang
Province was selected as study object. Using the high-throughput sequencing method, we analyzed soil bacterial and fungal
community structure and diversity of the four habitat types. Combining soil physicochemical index, the impact of soil
environmental factor on the microbe community diversity was further analyzed. The results showed that Proteobacteria was
with the highest relative abundance value in bacterial communities and Ascomycota had the highest relative abundance value
in fungal communities. The bacterial community diversities were similar while the fungal were different in the same habitat ;
however, each of them was different in different habitats. The cultivated land soil bacterial community diversity was similar
to that of woodland soil, but was closer to that of lakeshore soil. Cultivated land soil and woodland soil were with higher
bacterial community diversity, followed by original soil, Lakeshore soil was with the lowest bacterial community diversity.
Cultivated land soil and lakeshore soil had higher fungal community diversity, followed by original soil and woodland soil.
Comparing to fungi, the diversity of bacterial community was more affected by soil environmental factors, and both pH value

and moisture could significantly influence the bacterial and fungal community diversities.
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VTR TSR ZRE IR T AR 35.60 T3 hm?, 5 & 1R M TR 6.92% , Horhaik AN Bk I 2
IR E A — (52 WA 36.94% ), B ST TAMEOP IR A rh O IR AL AR R
Tk HEUR AKX 7 AR AE R R ER BRI R B AR A% K S AR R R AB B SR
IKPETARE N R T, FEUREHHK A T L, $hO00 T 55 0 & IR, B 22 W) I 2
FEMERI AN UG SR A SR e S e AR R T U RS R e R I 3 S S L
AWM F5 500 A B S A SR 1, Xof 1 M B85 O i BT HR R VRIS, 2 BRI 5 32 3 pH (H I3
M7 ER R AN R B W A 25 S S 22— R pH EF R IR E YRR S BORER £
FEPETREM S HAh, Yan S0P ER E 3SR XA P S o S, K R A A T U R e Y
EEIRZE TR AR, WY S A Z AR DI R R R IR] R AR e A T AN T] , 1
P E IR ROIRE 2R R R R AR e D W R A SRR

T R A Y D A e R R A R Y SRR R TR R R IR T, B R
AT A2 BUPRES o TR AR ZE X 4 Bl [R] AR B 2R 25 1F 1 A i b e A7 SR AE | A o HJE 400 VR 0 L TR
i RS S MG I 2R, D3 AR U T DR e A ) 22 A BIOIR B T 5 B BE SR Al RS a0 , O O R e
b A LA 5 G B TSGR B IR TARR SRR AR TR &

1 #MREFE

1.1 R IXHEA

T IR R Hh 2 el (DA fRTRR ol OB ™ ) 467 F 2R e VT A 2R T B N, B BBCT SR s, s AR bR R
125°28'06''—125°34'34"" E,46°19'31""—46°23'58"" N, R EZHER T HL & B MITHA A, HEHFHIWS M
FRPBALAL LR HF B S R RINA, 7 5 EKEIAHSE, APEK 8.0 km, FILTE 8.2 km, S HIFH 4850.1
hm? , S5 WD, B AR R 3, 8 AR b X B A 54 N ki S SRR TR R A A R, S
TR ICEB 315 X, LA AR TR RA AL ) {8 Ry 99.1% , JE 3 43 A N TR/ INTET B ) Ak b
1.2 FEACREE

4 Fh AR RIRE SR T 2017 4R 9 A R4 £ ( Original soil ,08) Ak 43 ( Woodland soil, WS) #F3b
+43E ( Cultivated land soil , CS) Fli#fl 5= 135 ( Lakeshore soil , LS) #£ i Y4B H T HE L 0—20 em A, 454 455 25 7Y
SN EE 3 KBS A/PER(2 mx2 m JEEN T 4 DTS R0 s B ) |, 2B R A IR R 55 %
JB AR H 200 g, K S Oy /INVEE S AR FE MRSV BUS ¢ 24 TinyGene = WRME ( R ) 28 5] 1 SRR AT B AR AT
W RABGF BRI, A SR SRR R AP [ S50 23 40 )T S ot o 0 b M B AR A A I XA )
(R 1),
1.3 Sk
1.3.1  HIERA YRR 25 e

K H MIO-BIO PowerSoil DNA Isolation Kit 435I%F 12 4>+ HERE 51T DNA i3, SR PCR ¥ 3 )7
B R 50 wL VAR R .5 x Buffer 10 pL,dNTP (10 mmol/L) 1 L, Phusion #5E DNA B4 1 U,
F/REF S (10 wmol/L) & 1 pL (20 # 16S V4-V5S X F B 97 19 % JH ¥ S 51 % 515F 5'-
GTGCCAGCMGCCGCGGTAA-3",926R 5'-CCGTCAATTCMTTTGAGTTT- 3" ; ELH# ITS1 F B4 14 % 45 51
ITS1 F 5'-CTTGGTCATTTAGAGGAAGTAA-3" ,ITS1 R 5'-GCTGCGTTCTTCATCGATGC-3") , DNA #4% 5-50 ng,
ddH,0 #h% 50 pL, FIH ABI 9700 PCR {43 H i Bt , #2524 :94°C 2 min;94°C 30 s,56°C (407 ) /50°C
(EH)30s,72°C 30 s, 3L 25 (405 ) /33 (EH) MEIF;72°C 5 min, 10°CAR-IE B =Wt f7 2 [0S VR A
HEATEE =25 PCR 9748 % JH 40 pL 1K . 5xBuffer 8 wL,dNTP (10 mmol/L)1 wL,Phusion #{f £ DNA %
405 0.8 U, F/R R 5519 (10 pmol/L) 4 1 nL, DNA 4 5 pL,dd H,0 #M2 40 pl, PCR ¥ ¥4FE/F 4 .94°C 2
min;94°C 30 s,56°C 30 s,72%C 30 s, 3t 8 PMEH;72°C 5 min, 10°C . K55 48 PCR =¥ 2% (it AR
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40 %

) BB RE B B R4 T HL K , >R FH AxyPrepDNA #ERE [NSGR T & 547 [B1UAC, FTC-3000™ real-time PCR {475

i, B — LI A) 5 ,NGS Illumina MiSeq 2x300 bp -3 i f )%

F1 HRMEM 4 FHERXBEETBEERREER

Table 1 Saline soil samples information of 4 habitat types in Gudahu wetland

B2 A B £y i G273 FEAEE
Habitat type Sample Longitude Latitude Altitude/m Dominant plants
0S 0s1 125°32'46.64" E 46°23'41.81" N 147.1 TRZE (Artemisia anethifolia) B8 &
0S2 125°30'09.85" E 46°16'41.31" N 146.3 (Suaeda glauca) |GEHIK (Kochia
0S3 125°28'21.04" E 46°20'19.08" N 151.0 scoparia var. sieversiana)
WS w1 125°28'57.95" E 46°23'34.05" N 147.7 INHA (Populus simonii) \ZEBE3R
WS2 125°28'08.24" E, 46°22'51.29" N 146.6 (Potentilla chinensis) |
WwS3 125°28'29.05" E 46°23'03.57" N 145.3 B (Leymus chinensis)
cs csl1 125°28'55.54" E 46°23'18.33" N 145.2 K (Zea mays) .
cs2 125°28'46.94" E 46°23'14.54" N 145.2 J&.%% ( Solanum nigrum) |
CS3 125°28'56.38" E 46°23'24.72" N 145.1 BL( Echinochloa crusgalli)
LS Ls1 125°3022.84" E 46°23'53.81" N 142.7 72 ( Phragmites australis) |
LS2 125°29'03.69" E 46°23'11.10" N 141.8 % (Artemisia selengensis) |
1S3 125°3127.09" E 46°19'06.55" N 142.2 42T 2% ( Kalimeris integrifolia)

0S: JfA: 13 Original soil; WS M 13 Woodland soil; CS: #Hi1-4% Cultivated land soil; LS: /5 13 Lakeshore soil

1.3.2 AR B e

S B IR 12 A R S A T B AR B e, AR A 3 IR, B pH {ER
pH A ( LI #E PHS-3C) MRE(NY/T1121.2—2006 3K 5 4 1855 7K 5 ( Moisture , M) 2R FAHE 920 5
T3 B A PR (Total organic carbon, TOC) 5 & 2 >R H B 4% FREF 25 B 1L - ML (NY/T1121.6—2006 113
R 5 384> ( Total nitrogen, TN') % 2t il 2 5% FH 2 ok 2 DL TG AL (NY/T53 R A (R s T IR
) ) 5 130 % A ( Alkali-hydrolyzable nitrogen, AN) 7 & il 22 >R F 0 fff 9 #50 CB g 97 800% LY/T 1229—
1999 ; 38 48 ( Total phosphorous , TP) 7 1l % K H HC10,-H,S0, 7% NY/T88 3 Bl vk ) ; H A 5%
% ( Available phosphorous, AP) it Il 5% FAH B BT LE (.12 ( HI704—2014 iR S AN P2 - B P L (298 ) s +
HE A (Available potassium , AK) 5 50 2 % FH KM CETHE(NY /T 889—2004 £ FREZFER - KIEICRETRY o
14 Hdlasbpe

5 A3 12 > HIEAHE BRI PE reads , R4 Barcode XA EANEES G, X5 -4 T o428 At
U8 M A BE/INT 200 bp BYJF S, Bk Barcode F15 W74, 3545 e A TR L TR AA RUT 91, R4 overlap ¢
FRIATIF NP, FROCK PR S 1077 91 AT B A U8 e A5 B A0 w0781 . 78 97% HARLEE K-
TRRAC 51 SR 2 F T Y00 7 25 34 73 25 B0 ( Operational taxonomic units, OTU ) , Gt 1145 38 FE & o 4
A~ OTU (AN F AR S, AU Office Excel 2010 22 1B /K IRV S5H AR, A Mothur v 1.39.5 £k
P T 2R L U W BE VR Z2 6, 046 Ace $8 %W Chao 1 5% Shannon #8 50 F1 Simpson $5 %4, I F) H SPSS
17.0i#47 Duncan Z 8 WWEL, 735|730 #r 4 Fh Az BE 2 B & 38 50m) 22 5 &k . A R B4 vegan FE P AL, 71
OTU 7K FiH5 12 AMEESL Z Bl B9 Bray-cutis 12 ( Bray-cutis dissimilarity, d*®) , pheatmap F2 PR EAT/ER ,
G0 4 B ARSI A A S R GRS 22 k. AU SPSS 17.0 #£47 Duncan 28 0L, 74T 4 R A= R 26 A
00 A FE bRl 22 5 B M . A Canoco for Windows 4.5 X 12 ANFE 59 OTU AH X =5 B 5 M A 2 #a 3
XN 4341 ( Detrended correspondence analysis, DCA) , AR & 4% 5 HpBh B K B AR 25 — b L 08, e B S X N o0 B
( Canonical correspondence analysis, CCA ) 5704343 HT ( Redundancy analysis, RDA ) , 238 1= 3 2 £ 15 B5 6 40 74 |
ELR R ZFEPER R | TSP TR b e B 1t 0 2 A 30 R ] Monte Carlo B 446 50 07 125, B UK ECH 999,
FtHFIH CanoDraw for windows #F71ER
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2 ERES

2.1 BIERCEYIREA DI A

TE 97% B FFSUARMUEE K- L | 8 0 P 8 R4 T e f i 9, SERAT AN L OTU o35l o 2971 4> .934
AT FEOCT B BT 1 R 2R 2 e RO B e T 22, 40 LS 2T LS LT L CS ELRIAE AN,
RIV-FEHE I P R EE AN 28 IHT B OTU Kk, Sd WHZ e A9 OTU 4 36 B2 E ik BRI, BE RS S vty R0 16
I SR M REE AL, TT CS AHTE WS FLRRRE G SR RO T2 A0 A B THE S, AR A B AR
L B 0 R BE R0 i ] e A BUBT (0 A TR AN LR DR . RN al A0, CS A i o 7 A B A AT ECERT OTU %80
MR Z

350

1500
300

250 +

1000 £ 20 |

150

500 100 +

OTU#%, Number of OTUs

50

0|
0 10000 20000 30000 0 20000 40000
J# %)% Number of sequences

B 1 &R T AR E AR 97 %7k T _E TR B 2%
Fig.1 Rarefaction curves of saline soil bacterial and fungal samples in Gudahu wetland at cutoff level of 97 %
0S. 5145 Original soil; WS M b 43 Woodland soil; CS: 14 Cultivated land soil; LS % - 4E Lakeshore soil; OTU . R

{if. Operational taxonomic units

2.2 TIERUEYREE SR R AT
221 AEREE S A A

WA 12 A IR AR TR T DK A AR B (] 2) 36453 17 SR 2EHE (B AR XS F BN T 0.5% (1)
R ) R 2 B A f 1w B M AR T T ( Proteobacteria) | 7E 4 A= 155 25 AU o (1) 5 B (8 23 51 4 26.97% (0S) |
25.66% (WS) .31.56% (CS) F159.63% (LS) , Hir LS3 HAfXS £ B =ik 69.36% , HAxai JLA 40 1A AH X =F
FEEE B 2RI AT H ] (Acidobacteria) UZR T |1 ( Actinobacteria) \ ZEF I [ ] ( Gemmatimonadetes ) |
£ ] ( Chloroflexi ) 5%

FEANTE B 53 KO EAAS 8] 57 AN ZEBE ANV FEH B /N T 0.5% BIZERE, B 2) AR TR TR 1] I AR 43 2 4l
R AR 3 BB i =, B LS AR A AIRA, oAy 3 AR B 20 2% 40 AN = BE (RS &5 T 70% , 0S1 HhAR X 3= B
{1k 87.37% . LS HBRAIEHE T TR AR 2t & Z 41, ¥ E B 5 5 J& ( Sphingomonas ) (Aliihoeflea £k FL}I
B )& ( Halomonas ) FIHEFERT 12 J& ( Pelagibacterium ) 43 )15 B 1 23.15% 30.21% ,15.73% F1 17.86% ,
222 FLHRHE S A AL

FRAE BT 1A A A AR (18] 3) 224531 8 A EL R SR O FE A /T 0.5% 2EHRE ) | Hirh 14
#i1] ( Ascomycota ) XS 3 BE(E Fe /i, 76 0S1.,0S2 ,CS Fl LS FRARXS F2 (4 85 T 45% , 183 hik#) 76.42%, H:
YOS ] ( Basidiomycota) , 0S3 F1 WS H I AHXT F FE(EHI KT 85% , WS2 Himiik 92.88% , HR LA AHE
FEF = ARG, TR ELAT R 2 BB 1A A

http ; //www.ecologica.cn
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W H:At(<0.5%) B HAth(<0.5%) Streptomyces [ 4quabacterium

W Parcubacteria Paracoccus Lactobacillus W Polycyclovorans

[ Elusimicrobia & Actinoplanes Brevundimonas B Pirelluia

B Fibrobacteres B Empedobacter Ramlibacter O Deftuviicoccus

[ Latescibacteria B Kineosporia ] Phytohabitans Nitrospira

] Tectomicrobia B Acetohalobium B Comamonas Geobacter
Armatimonabetes B Methylobacterium B Nocardioides O Mmassitia

Omnitrophica

W Staphylococcus

] Pseudohongiella

B Pseudomonas

B unclassified Roseiflexus B Bacteroides [ Geoalkalibacter
Verrucomicrobia B Nakmurella ] Planctomyces B curvibacter

[ Nitrospirae W Aquiflexum B Stenotrophomonas W Acinetobacter
Firmicutes O Erysipelothrix Geodermatophilus Gemmatimonas
Planctomycetes O Gittisia B Lngilinea 1 opitutus
Bacteroidetes Wenzhouxiangella W Sulfurifustis B Gaiella

& Chloroflexi ] Salinisphaera B Planktosalinus Haliangium
Gemmatimonadetes Tepidamorphus B Azoarcus Pelagibacterium
Actinobacteria O cetvibrio ] Microcella Halomonas

Acidobacteria

Sphingobacterium

Candidatus Omnitrophus

[ 4tiihoeflea

= Ohtaekwangia Nesterenkonia Sphingomonas

Proteobacteria
O unclassified

HET]
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Fig.2 Saline soil bacterial phylum and genus community structure composition of Gudahu wetland

FEFL B AR BT DL (18 3) |, 2E75 5] 85 A BLIA 2 (RN AL S AT FE /N T 0.5% M 2548E) |, LA
THEGET 1A 28 B 8 A =F B (i, SR P R BUAE 0S1,CS A LS W, HAH 43T 50% , WS2 Al WS3 H
AT F B v B 2 4H 7 181 1T A9 T 45 A J& ( Hebeloma ) , FLARL 73 5 8 91.53% . 82.78%, [) '] ) 22 Ik 141 )&
( Cortinarius ) 7£ WS1 HAHXT £ BE(E N 85.97% ,0S3 H[R] 1711 U <= J& ( Coprinopsis ) #HXT 3 BEA A 81.17% , HiX
3 AN I A AR L LRI A1
2.3 HHERUEYIREE Z R R RO T

26 2 AT, RN B e S 2R S 5 OTU 0 H 284k —3, Hirp CS A0 BEI4 19 V44 Chao 1 45
H(1858.438) -1 Ace T6%1(1824.495) V14 Shannon F5%4 (6.372) K- Simpson 5% (0.9957 ) BAE Al it
B I BEH  F-1 Chao 1 F8EUFIF-44 Ace 550D ,CS 5 WS 22 A B E (HY 0S 25 Fik 5
BE, H OS5 1S ZR AR EE, I CS 5 WS & E#r, KT 0S M LS, i LS &k, ¥
Shannon % ,CS 5 WS 2R ARE 5 0S 25 8%, 15 LS k|25 8, CS 5 LS ¥ Simpson F54L
Z5SIRE W Ui LS M 2R,

IR R A LU R AT (R 2) , CS FEAL T34 Chao 1 5% (317.963) “F-3 Ace 154X
(319.676) ,F-3J Shannon F5 %1 (4.324) X V-3 Simpson 540 (0.9737) (MR = . T 220 Hrah REH, CS F3
Chao 1 8% HAh 3 R B ALAR B 255,55 WS AR B 255 CS P44 Ace 15505 HAY 3 Al ki
R 25 SR I 35, 1T 3 & M348 Es AR B 3 Uil CS F & R, CS T3 Shannon 8505 1S
38,5 0S WS 25 i3, 1 WS i E (LT 0S, V¥ Simpson 8%, WS £ Ak, 5 0S 2257 W3 1M 5 CS,
LS ik EIM 22 5%, Ui CS 5 LS ERBFE ZREEREE , HAIXT s, ko 08, 1 WS BB 2 REPERAIK,
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Fig.3 Saline soil fungal phylum and genus community structure composition of Gudahu wetland
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Table 2 Microbial richness and community diversity indexes of twelve saline soil samples in Gudahu wetland

OTls Chao 1 E% Ace HHH Shannon $ 4 Simpson F541

BE Chao 1 index Ace index Shannon index Simpson index
Sample ik HH i HE M HE e HE i HE

Bacteria Fungi Bacteria Fungi Bacteria Fungi Bacteria Fungi Bacteria Fungi
081 800 154 937368 270.548 902820  205.231 5.179 3.430 0.9806 0.9286
082 887 106 1042038 179422 993159 163750 5.478 2786 0.9892 0.8870
083 1054 103 1182.880 153727 1179472 184250 5.685 1111 0.9921 0.3404
0S Mean 914 121 1054.005bB  201.233bAB 1025.151bB  184.410bB  5.447hcAB  2442bBC  0.9873abA  0.7186aAB
WSl 1370 147 1614.800 160592 1577.438  166.250 5.885 0.940 0.9928 0.2602
Ws2 1352 165 1558751 193210 1563.631  204.056 5.849 0.616 0.9927 0.1633
Ws3 1406 155 1658.621 179349 1625124 182.790 5.935 1159 0.9935 0.3691
WS Mean 1376 156 1610.724aA  177.717bB  1588.731aA  184.365bB  5.890abAB  0.905cC  0.9930aA  0.2642bB
csl 1623 308 1845922 312853 1796.566  315.800 6.371 4.283 0.9958 0.9735
Cs2 1690 368 1897.340  368.021 1882470  366.118 6.426 4.351 0.9959 0.9741
€83 1589 237 1832053 273016 1794450  277.111 6.318 4.339 0.9956 0.9736
CS Mean 1634 304 1858.438aA  317.963aA 1824.495aA  319.676aA  6.372aA  4324aA  0.9957aA  0.9737aA
LS1 495 175 528000 181.623  510.138 184750 4.719 3.291 0.9699 0.9126
LS2 841 233 870.563  246.022  853.685 247526 5.673 3.289 0.9894 0.9229
1S3 369 195 394091 212667 38155 216.000 4.209 3.859 0.9535 0.9604
LS Mean 568 201 597.551cC 213437bAB  581.793cC  216.092bB  4.867cB  3.480abAB  0.9709bA  0.9320aA

RRVNG F-REE R 2R B (P<0.05) , ARG PR EZE T EE (P <0.01). OTU, $/E/HZHAL Operational taxonomic units

2.4 HEEHUEWIREE Z R R T

T Bray-cutis FE S (3 3) , 78 OTU 7KF-_L R WA A JC K AR 32 BE A5 BT 4 Fh AR5 257 4 S8R i
TR WIS 2 REE AU 20 AT, 05 (0 R TR AR 3 25 S/ N | AR G T 20 €0 B R 3 s 2 S Rl A, AL B
H/N, nE 4 v, 0S S 3 R AEBE SRR HIEA R ATE SR A 22 7 (45> 0.7) , % 0S1 5 LS LT
B MRNE(A™> 0.9) ,MAHZ T ,CS 5 WS i (4" < 0.6) . ATLIE H A B + e B vk &2
FEPERA — M2, R BB T AN R RAE S A AR, R R e WS O 35 (4" <
0.25),

®3 EHXWIEM 12 N EEE TR RMEY OTU K F Bray-cutis 5% 45

Table 3 Microbial Bray-cutis dissimilarity matrix (OTU level) of twelve saline soil samples in Gudahu wetland

081 052 083 WsS1 WS2 WS3 CS1 CS2 CS3 LS1 LS2 LS3

081 0 0.729 0.875 0.988 0.976 0.980 0.921 0.889 0.871 0.924 0.948 0.909
052 0325 0 0.866 0.989 0.983 0.986 0.939 0.894 0.889 0.929 0.949 0.925
083 0.499  0.368 0 0.989 0.983 0.987 0.950 0.936 0.924 0.945 0.971 0.957
Ws1 0.823  0.768 0.760 0 0.974 0.958 0.941 0.937 0.935 0.966 0.977 0.957
WSs2 0.815 0.762 0.753 0.249 0 0.162 0.969 0.967 0.972 0.975 0.976 0.979
Ws3 0.810 0.749 0.741 0.231 0.187 0 0.967 0.954 0.970 0.948 0.979 0.970
CS1 0.865 0.832 0.802 0.564 0.589 0.582 0 0.494 0.614 0.852 0.821 0.848
CS2 0.855 0.814 0.786 0.518 0.545 0.534 0.211 0 0.476 0.801 0.827 0.787
CS3 0.848 0.791 0.768 0.505 0.533 0.519 0.332 0.289 0 0.849 0.889 0.807
LS1 0.926 0.864 0.867 0.755 0.758 0.745 0.778 0.756 0.756 0 0.673 0.807
LS2 0.916  0.853 0.856 0.754 0.766 0.756 0.730 0.707 0.719 0.513 0 0.589
LS3 0.933  0.873 0.875 0.818 0.806 0.802 0.841 0.821 0.821 0.383 0.552 0

R T I7 R LR S AR OTU 7KV Bray-cutis BEESAEIE A5 107 L 3ERE i BB OTU K1) Bray-cutis PR 2 [

NP 4, 25 A 55 S TR ] 8 ECRRE I8 AR PR A AR B 800 TR — AR S R 2% R AN [R) SR i Al L A7 7

http ; //www.ecologica.cn



11 4] TS A5y T e S A R v A R S R 3771

—EMZESE, WS2 55 WS3 HA B ARRINE (™ = 0.162) , Fe e bl o0t 156 B 0 25 76 1 ol 2L okt S AR ) 2
S HAVEE MR KR, WS1 5 WS2 WS3 HAg 22721k (d™"> 0.95) b FARFES 2, HHZ T,
CS 5 LS KA, B E AR I AR (d"PREIT 0.8) , Rk, A5 SRR AL 1 22 S 06 LR BE VA 2 REME DY
HAEBRMF

8 083 B WS2
g osi £ ws3 0.8
[=9
g 082 £ WsI =
£ LS2 % 0S3
<
§ LS1 & 0Sl 0.6
S 1S3 £ 082
& wsl & Csl 0.4
= WS2 = CS2
& ws3 #Cs3
= CS3 & LS1 0.2
g I
B CSl ® LS2
H cs2 H LS3 .
N — AN AN —en — A onono— A NN — N — N — A n— N 0
nwunanwunonwnvnounwounwunununouvnn nwnunowunogan o nuwnounwvmunununwuwv
5006 AAx22000 222000000407
I AL S Soil bacterial samples FIEE AN Soil Fungal samples

B4 HAMBMEHTEAESERRESHEERSTRE

Fig.4 Difference analysis heatmap of saline soil bacteria and fungi community diversity of Gudahu wetland
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W B AN 5 0S TP 55 WS I Z AN 2R AR E) ,TOC((32.97+3.03) g/kg) .TN((4.06+0.24) g/kg) AP
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Table 4 Physicochemical indexes of four habitat type soil samples in Gudahu wetland

A g TOC / TN / AN/ TP / AP/ AK /
Habitat type i W (/kg) (o) (k) (ko) (ko) (mg/ke)
0S 8.68+0.17aA  11.75+1.50bBC  12.39+2.25¢C  0.43+0.04bBC  48.54+3.33aA  0.16+0.01bB 0.75+0.10cC 141.99+8.07bB
WS 7.65+0.21cC 8.00£1.03¢C 19.01+2.40bB  0.53+0.04bB 39.64+1.66bB  0.23+0.02aA 4.68+0.75bB 157.19+16.62bB
CS 7.52+0.17¢C  14.01+1.62bB  32.97+3.03aA  4.06+0.24aA 53.02+3.09aA  0.26+0.02aA  80.39+1.68aA 333.32+27.26aA
LS 8.17+0.15bB  23.04+2.62aA 3.92+0.27dD  0.17+0.03¢cC 32.82+3.31¢cB  0.13+0.01bB 1.48+0.40cC 134.33+5.75bB

FIPEIE N TIGHE AR, ARG F R A RZE R B (P < 0.05), REKE FEHRAFEEFHLEE (P < 0.01). pH; pH {H pH value; M. &K
Moisture; TOC: SAHLEK Total organic carbon; TN: 4% Total nitrogen; AN Bfiff#t & Alkali-hydrolyzable nitrogen; TP 4 Total phosphorous; AP 4 %{H Available

phosphorous; AK; A Available potassium

2.5.2  HHIAGIRER S0 MR SRR T

WRHE AN  ECRAE S OTU AT FBEARFE , 15 31 DCA 45 58 rp B B K B AR 55 — b i (43 991 A 3.858 Al
6.798 , AMF 58 ¥k PE CCA, & S5 I BEE 2 S 8 TUHL A b Al DG T, 5 — . —HE P il 4331
i e S FP AR ) 28.1% 21.6% ,pH {H (P < 0.01) 555 —HEp il i E ARG MHOCR R 07518, fif B S B AL
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Fig.5 CCA between saline soil physicochemical indexes and bacterial/fungal community diversity of Gudahu wetland
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