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Table 1. Sampling information of the Ebinur Lake Wetland

Sample names Vegetation species Longitude Latitude Season

YJC Salicornia europaea 83°09'39"E 45°26'27"N Summer
LW Phragmites australis 83°09'20"E 45°26'37"N Summer
DJ Euphorbia soongarica 83°09'17"E 45°26'36"N Summer
HHC Karelinia caspia 83°17'40"E 45°25'22"N Summer
JP Suaeda glauca 83°23'07"E 45°18'59"N Summer
ERT Cynanchum sibiricum 83°08'13"E 45°26'54"N Summer

The different capital letter abbreviations represent different vegetation species. YJC: Salicornia europaea; LW: Phragmites
australis; DJ: Euphorbia soongarica; HHC: Karelinia caspia; JP: Suaeda glauca; ERT: Cynanchum sibiricum. The same as below.

PR RIS, 2EATCW A B4 E W EFR%
12 0] S0 S5 oW A S B . — I R AT
FARXF . BFEE . 100 H i i 0 5 T 4 e
PRVE SR I 5E 5 — 0 T-80 °C Uk R AF, T
o 8 =
1.3 Tt

MEFFEAR pH, HFH(EC), TIEHKE
(SM). &&(TN). & (TP)., 48I(TK). BHfiE A
(AN) . HBE(AP) . BAE(AK) . A HL5T(OM)
35 10 MERR, BRA 8 AL A iR
1.4 +3EE DNA BIHREL

fdiFi PowerSoil DNA lIsolation Kit (USA,
MoBio 7> H] )i 5 & $E B 3 FE AR B DNA, %
ANFEARBE 5 DN, ] 1%0 Bl i sE el
TR B IBC RR o A B IS I FEAC L DNA
MR, AR ITST B9 AR HEEE F 51 W

ITS5-1737F (GGAAGTAAAAGTCGTAACAAGG)
5 ITS1-2043R (GCTGCGTTCTTCATCGATGC)

PEATY RS . PCR MK F (25 pL): 2xPCR mix
10 ub, E. TS I¥45 1 uk, Ak 3 ub, #hE
ddH,O % 25 pL. PCR JJiis5f%F: 94 °C 5 min;

94°C45s, 55°C30s, 72°C1min, 35 MEH;

72 °C 10 min, F 0.7%F4 By B i I5E e v VA D )5
W& F R —FEARR 5 4 PCR ZYHEA¥IST N
1 AMJaik 2AC U iE R EUE A BRHA A F
HEAT e 38 S
1.5 HEYERESN

£ B% barcode F5I#¥)5, FIH FLASH.
QIIME . MOTHUR %k 4k 15 A sk ks, H
Uparse 3 LL 97% R AHALE R 43 OTU I 3L B
TP, [RIEXT OTUs A& e s HEf A i o
ARIBEALL rDNA ITS 3741 97%— 01l R {H 4t
11 Alpha Z#EPE4E %L, FIH SPSS 26.0 X + AL
PNT & 5 PRI R - [A) 2R 4 7 AR DG 43t o F ] Exccel
2010 F1 SPSS 26.0 #4741 s 58114347, FI FH Origin
Pro 2020 #1742 5

2 HERAAT

2.1 3CHBINEHD 6 FhAE PR B £ 38 i 28 Ab 1 R
i SPSS 26.0 X} 6 FiAF AR b 1- 45 B #RAL
FEAR AT B R 5 22534 (One-way ANOVA) ., Hi
F 2 0[H, 6 R AR PR 1 X S Bt 1+
M) pH e, N 8.92, BERAK, A 7.91;
AN TR Ay ] 4 398 S 3R A7 A W25 22 5% (P < 0.05),
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K2, 6HMEYRRTIEEBUETFHESS

Table 2. Measurement results of the physical and chemical properties of the rhizosphere soil of six plants
Characteristics YJC LW DJ HHC JP ERT
pH 8.92+0.01a 8.02+0.05d 8.03+0.04d 8.560.01b 7.9120.02¢ 8.19+0.09¢
EC/(mS/cm) 9.56+0.11¢c 1.13+0.05f 4.34%0.10d 12.41£0.21a 3.08+0.13¢ 10.57+0.22b
SM/% 3.37+0.33d 3.96+0.23¢ 5.41%0.56b 7.18+0.18a 1.17+0.14e 1.17+0.11e
AN/(mg/kg) 9.67+0.29¢ 37.3+0.58a 26.8+0.57b 11.6+0.58¢ 11.240.75¢ 37.3+0.29a
OM/(g/kg) 31.64+0.85b  23.85+0.64b 57.33+0.57a 5.03+0.56¢ 7.27+0.44c 32.56+0.95b
TN/(g/kg) 0.25+0.01b 0.45+0.17bc 0.35+0.02bc 0.79+0.58a 0.07+0.01b 0.34+0.01bc
AP/(mg/kg) 13.55+0.45¢  16.67+1.90bc  9.00+0.51c 26.99+1.91b 11.28+1.62c  57.34+3.30a
AK/(mg/kg) 63.58+1.49¢ 243.98+3.33a 119.63+3.43c 45.72+1.14f 80.97+0.73d 226.99+1.48b
TP/(g/kg) 0.50£0.01e 1.02+0.02b 1.09+0.01a 0.58+0.01d 0.71£0.08c 0.97+0.02b
TK/(g/kg) 13.82+0.18e 20.30+0.53bc 17.47+0.60d 19.83+0.36¢d 26.43+0.24a 22.61+0.22h

The value is “meanzstandard deviation”, and different lowercase letters in the same line indicate significant differences between

plants (P<0.05).

B
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Figure 1. Rarefaction curves of rhizosphere soil

samples of six constructive plants in the Ebinur Lake
wetland.
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Table 3. Rhizosphere soil fungi diversity index of six constructive plants

Sample names Observed species  Goods coverage Shannon Simpson Chaol ACE

YJC 502 0.998 2.422 0.500 591.034 567.905
LW 652 0.997 5.012 0.923 804.023 810.218
DJ 648 0.998 4.380 0.855 722.693 740.837
HHC 410 0.998 4.205 0.861 499.679 490.479
JP 507 0.999 5.175 0.937 549.632 558.903
ERT 548 0.998 3.622 0.726 610.346 611.898

AEMEPE (P 2) mT L e JR /R 8 R AR () 4 A
PAILA R OTU % H . Bl 2 AT LIEH, 6 Fitd
YA OTU $0ih 147, Y& T 37 &,
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Figure 2. Sample petal map based on OTU.
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AR A 43 AT DL R S e v B 5 PR B I 5
Z B &R . H15E 4 v Spearman #0356 & %] 40,
pH 515 HEJE 2 2 & fAH2C, 5 Udeniomyces
M 25 IEAHC; EC 15 Plicaturopsis & 12 2 11 AH
%, 5 Udeniomyces £ i F 1IEAHE; OM 5l
J A R ARG, R FE IR T SR TE R

LA S BT, 453 6 R AR B A
HEREZAEE SRR TR, &R0
%5 R LG M 6 FhR M AR B 1 B AR
T4y B 55 I 5 £ BE 1 48 B0 A 0GR ik
B EMAKY-, HA pH 5 Shannon 45 82 2
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Table 4. Correlation between the dominant fungi and environmental factors in rhizosphere soil of six constructive

plant
Dominant fungi pH EC AN oM TN AP TP TK SM AK
Alternaria 0.371 0.429 -0.203  -0.029 -0.543 0.543 -0.600 0.257 -0.771  -0.143
Microsphaeropsis —-0.086 0.486 0.319 —-0.543 0.371 0.657 -0.086  0.600 0.029 -0.600
Gibberella -0.029 -0.486 -0.290 0.429 -0.086 -0.829  0.257 -0.657 0.371 0.600
Wallemia -0.943™  -0.714 0.174 -0.314 -0.029 -0.429 0.486 0.600 0.086 0.200
Fusarium 0.029 -0.600 -0.232 0.371 -0.314 -0.486 0.029 -0.486 -0.086 0.371
Peziza -0.143 -0.714 -0.116 0.086 0.029 -0.486  0.143 -0.429  0.257 0.143
Plicaturopsis -0.314 -0.829" -0.087 0.086 -0.314 -0.371 0.086 -0.086 -0.200  0.200
Aspergillus 0.029 -0.029 0.116 0.943" -0.429 -0.371 0.429 -0.200 -0.371 0.771
Udeniomyces 0.943™ 0.886° -0.203 -0.086 0.429 0.486 -0.543 -0.600 0.371 —0.486
Acremonium —-0.429 -0.029  0.029 -0.771 0.429 0.029 0.029 0.429 0.486 -0.371

* means significant correlation (P<0.05), ** means extremely significant correlation (P<0.01), Same as below.

#5 6MEYVRIKIBEERFESHMES IR
& F By HE K 1

Table 5. Correlation between soil fungal community
diversity and soil environmental factors in six plant
rhizosphere soils

Indexes Shannon  Simpson Chaol ACE OTUs
amount
pH —-0.943**  -0.829* -0.314 -0.314 -0.600
EC -0.714 -0.543  -0.600 -0.600 -0.714
AN 0.174 0.116 0.667 0.667 0.725
TN -0.029 0.086 0.143 0.143 0.086
oM -0.314 -0.600 0.657 0.657 0.543
AP -0.429 -0.200 -0.143 -0.143 -0.200
TP 0.486 0.257 0.831* 0.831* 0.886*
TK 0.600 0.657 -0.086 -0.086 0.200
SM 0.086 0.143 -0.086 -0.086 -0.143
AK 0.200 -0.086 0.200 0.200 0.257

3 it
3.1 X WIBHAN R B R PR - TR
% Z R B B ARE
ABFFEiEE Numina HiSeq M- & % T
IR R B RS L RIS R Kk . AEARSE . B
3 IR IR e (AR PR 3 LT 1TSS XA T T
WMF . S5 R, BFEMPR R A I 2
FHAth 5 P YIAR B A4, 3 AT AR R Ry
TuﬁL b ATV RN U R P R, TR = T
TR Ty, % B SRR E) T AR R
38 pH R LR VR 45 A 1 IR
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Research on diversity of fungi community in rhizosphere soil of
six halophytes in Ebinur Lake Wetland

Xue Zhang, Ting Chen, Yanhui Niu, Yang Li, Wenge Hu"
College of Life Sciences, Shihezi University, Shihezi 832000, Xinjiang Uygur Autonomous Region, China

Abstract: [Objective] By studying the diversity and community structure of fungi in the rhizosphere soil of
different halophytes in the Ebinur Lake wetland in Xinjiang, we provide theoretical support for the degradation and
restoration of the Ebinur Lake wetland and the in-depth study of fungi. [Methods] We used high-throughput
sequencing technology to determine the fungal amplicon ITS1 region to analyze the fungal community diversity in
the rhizosphere soil of six halophytes in the Ebinur Lake Wetland, and combined with the relevant soil physical and
chemical factors to analyze the relationship between the environment and the diversity and richness of fungal
communities. [Results] The diversity and richness of fungal communities in the rhizosphere soil of the six
halophytes in Ebinur Lake wetland were different. The fungi in the rhizosphere of Suaeda glauca had the highest
diversity and the fungi in the rhizosphere of Phragmites australis had the highest richness. The analysis of fungal
community composition showed that the fungal communities in the soil samples mainly belonged to Ascomycota
and Basidiomycota, and Ascomycota was the dominant phylum. Alternaria was the dominant genus shared by all
the six plants, but its abundance varies among different plants, with the highest abundance in Cynanchum sibiricum
and the lowest in Euphorbia soongarica. There was a significant negative correlation between pH and fungal
diversity, and a significant positive correlation between total phosphorus and fungal richness. The influence of pH,
electrical conductivity and organic matter on dominant fungi was the most significant. [Conclusion] The
rhizosphere soil fungal community composition and diversity of the six halophytes were significantly different in
Ebinur Lake Wetland. The diversity and abundance of fungi in the rhizosphere soil of Suaeda glauca and
Phragmites australis were higher than those of other plants, and Ascomycetes and Alternaria were the main soil
fungal genera in Ebinur Lake Wetland. The research results could provide theoretical guidance for the ecological
restoration of Ebi Lake wetland.

Keywords: Ebinur Lake Wetland, rhizosphere soil, fungi, soil environmental factors, diversity and richness
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