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Fig.2 Soil bacterial and fungal diversity indices
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Table 1 Differences of soil physicochemical properties between natural Haloxylon ammodendron forest and bare soil
ER £iia FEHIA
LA W H etk g ’
Sfik 0.415+0.048 0.719+0.037 24917 0.001
£ 0.017+0.003 0.036+0.002 33.65™ <0.001
TRA L 25.220+1.569 19.911+0.245 11.16" 0.01
SR LY &g s 5.486=0.189 3.027+0.178 89.433" <0.001
fax:iy 1.57240.022 1.535+0.025 1.23™ 0.299
pHfA 9.010+0.095 9.744+0.072 38.21™ <0.001
HLSR 72.44+6.13 219.46+11.24 131.85" <0.001
A (0.1—2 mm) 69.08+2.19 71.59+2.55 0.56™ 0.48
41w (0.05—0.1 mm) 27.91+2.09 20.54+1.74 732 0.03
FikyRi(<0.05 mm) 3.01+0.14 7.860.99 23.75" 0.001

* e R IR TR P<0.05, P<0.01 il P<0.001 /K P FH %5 BE,
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R2 WEMSHEEERS LHEEAMRE Person X%

Table 2 Pearson’s correlations among soil microbial diversity indices and soil physicochemical properties

SR Ak
WA Z HEEAR B
C N C:N SWC BD pH EC Cs FS e
M ZFEPESE%0 Shannon  0.88™  0.89™  -0.76"  -0.91""  -041 082"  0.95" 034 -0.74 0.80”
Chaol 0.88"" 0.87" -0.69°  -0.71" -029 071 0.73" 0.60 -0.84"  0.56
PD 0.85" 0.83" -0.58 -0.62 -037  0.66 0.68" 059 -0.78"  0.44
B ZHMFE% Shannon  0.88™°  0.85” -0.677  -0.67 -0.36  0.76" 0.64" 051  -0.73 0.50
Chaol 0.46 0.40 -0.21 -0.38 -0.63  0.50 0.30 033  -0.42 0.21
PD 0.52 0.53 -0.49 -0.75" -035 072 0.65 -0.15  -0.27 0.77"

C: 2t N 2EGC N R A L s SWC: R HEK &1 s BD: 495 5 pH: pH (s EC: FL 55K ; CS AP 5 28 s FS 4D 2 SC Bhbyki . * = F0

4 3 JCFRAE P<0.05 . P<0.01 F1 P<0.001 /K- |- 40K .

0.89%**

X?=2.99, P=0.39, RMSEA=0, AIC=26.99

X?=7.03, P=0.13, RMSEA=0.29, AIC=41.03

RAOFACRIEAR, LD OFF AR TR, AR BRI UFAR SR 55 , * e 03 Bl F 7R A8 P<0.05 . P<0.01 Fll P<0.001 /K-F_E B 5% 5
X A S T A AR SR B IS, B A PR A A K R pH B AR B (C) (AR (N) FIBRER & B (SC) B
T B W 2R 1 O B AP s SEM ST AU 1 1T Shannon $5 A4 AR (A) AL (B ) Hh i 40 4] 22 % P AL 1 22 R 1K
K3 257 BB (SEM) 73 BT PR I8 70 -S40 T 2 e (A) FILEL B 2 RE 1 (B ) Y L AR 45 52 1)

Fig. 3 The direct and indirect effects of environmental factors on soil bacterial diversity (A)

and fungal diversity (B) using structural equation modeling (SEM)
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Soil microbial diversity and its relationship with soil physicochemical
properties in Urat natural Haloxylon ammodendron forest

Chen Feng', Zhang Jing’, Han Erniu', Wensuyalatu’, Li Shenglin',
Wang Guolin®, Wang Lei*, Wang Shaokun’
(1. Bureau of Urat National Nature Reserve in Bayan Nur City, Bayan Nur 015000, Inner Mongolia, China; 2.Master
Station of Forestry and Grassland Protection in Inner Mongolia, Hohhot 010020, China; 3.Urat Rear Banner Station of
Urat Haloxylon ammodendron and Equus hemionus National Nature Reserve, Bayan Nur 015000, Inner Mongolia, Chi-
na; 4.Bayan Nur Wulashan Forestry Management and Protection Center, Bayan Nur 015000, Inner Mongolia, China;
5. Urat Desert-grassland Research Station, Northwest Institute of Eco-Environment and Resources, Chinese Academy of

Sciences, Lanzhou 730000, China)

Abstract: Haloxylon ammodendron is a widely used plant species for sand stabilization. It plays an important
role in arid land development ecologically and economically. We chose natural H. ammodendron forest (Ha) to
measure the soil microbial diversity and soil physicochemical properties, and analyze their relationships in Urat
Rear Banner of Inner Mongolia. Bare sand (BS) was set as control. The results showed that both the soil bacteri-
al and fungal diversities, including Shannon diversity index, Chaol richness index and Phylogenetic diversity in-
dex were significantly higher in Ha than those in BS. Soil total carbon and nitrogen content were 1.73 and 2.21
times higher in Ha than those in BS. Soil silt and clay content was 2.6 times higher in Ha than that in BS. Soil wa-
ter content was significantly lower in Ha than that in BS. H. ammodendron improved soil nutrients and soil tex-
ture, and consequently impact on soil microbial diversity. Soil bacterial and fungal diversities were positively cor-
related with soil total carbon and nitrogen contents, pH and electrical conductivity, while negatively correlated
with soil C: N, soil water content and fine sand content. Structural equation models (SEM) revealed that vegeta-
tion and soil pH directly influenced soil bacterial diversity. Soil fungal diversity was directly influenced by soil to-
tal carbon and soil water content, and indirectly influenced by vegetation.

Key words: Haloxylon ammodendron; microbial diversity; soil property; high throughout sequencing



