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Abstract: Vegetation restoration on the Baijitan National Nature Reserve and in the surrounding areas promotes improve-
ments in the regional ecological environment. A large area of mossy and algal biocrust with a mosaic structure is distributed
within the vegetation restoration zone, and this plays an important role in blocking wind, fixing sand and improving the
surface soil quality of this desert ecosystem. To fully understand the microbial community structure and differences in dif-
ferent biological soil crusts, sampling sites with a mosaic distribution of mossy and algal biocrust were selected, and the
bacteria and fungi within the biocrust were sequenced using Illumina MiSeq technology. The results show that the o diversi-

ty of the bacterial and fungal communities in different biological soil crusts tended to be consistent. The Ace and Chao indi-
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ces, which only reflected the richness of the bacterial community, were significantly higher in the moss biocrust than in the
algal biocrust. The bacterial community was mainly composed of Microvirga, Rubrobacter, Geodermatophilus, Blastococ-
cus, Sphingomonas, Solirubrobacter, Rubellimicrobium, Nocardioides and Bryobacter genera, while the fungal community
mainly included Gibberella, Knufia, Mortierella, Endocarpon, Alternaria, Bahusakala, Phaeomycocentrospora, Preussia
and Omphalina genera. The relative abundance of Rubrobacter in the mossy biocrust was significantly lower than in the al-
gal biocrust, while the relative abundance of Bryobacter was significantly higher in the mossy biocrust than in the algal bio-
crust. The relative abundance of Knufia, Bahusakala, Omphalina, Lamprospora, Vishniacozyma, Phoma, Entoloma and
Trichoderma genera in the mossy biocrust was significantly higher than in the algal biocrust, while the relative abundance
of Powellomyces, Sporormiella, Thielavia, lodophanus, Agaricus and Acrophialophora genera in the mossy biocrust was
significantly lower than in the algal biocrust. Biological soil crust types have a significant impact on the bacterial and fungal
community structure, and can explain 14% of the differences in the bacterial community structure and 8% of the differ-

ences in the fungal community structure. These results can provide microbial diversity data for an in-depth understanding of

the ecological functions of different biological soil crusts in the process of desert ecosystem restoration.
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Table 1 Sampling point location information

R i/ (N) Z B/ (E)
BJT-1 38°06'54" 106°39'21"
BJT-2 38°01'23" 106°40'14"
BJT-3 38°01'22" 106°39'51"
BJT-4 38°01'38" 106°37'36"
BJT-5 38°01'43" 106°37'07"
BIJT-6 38°02'56" 106°35'18"
BJT-7 38°03'14" 106°34'49"
BJT-8 38°03'33" 106°34'23"
BJT-9 38°04'12" 106°33'19"
BJT-10 38°04'53" 106°31'46"
BJT-11 38°05'07" 106°30'26"
BJT-12 38°05'14" 106°29'09"
BJT-13 38°07'52" 106°32'10"
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Fig. 1 Alpha diversity comparison of bacterial and fungal

communities in different biological soil crusts
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Fig.2 Community composition of bacteria and fungi at phylum level in different biological soil crusts
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95% A X1l
Rubrobacter [y —e— + 0.024
RB4| I —e——#+ 0.001
norank_f norank_o_Rhizobiales [y I o1 s 0
unclassified_f_Micromonosporaceae [y lel #+ 0.002
norank_f{_norank_o_Frankiales red! +  0.031
Bryobacter el *  0.040
norank_f_norank_o_Vicinamibacterales [ lteq *=x (0.002
Tychonema_CCAP_1459-11B B —e—i * 0014 i'g
norank_f_AKIW781 Ei=m tor! #+ 0.006
norank_{_Longimicrobiaceac [Em s #%% (0.001
norank_{_Vicinamibacteraceae B lei =+ (0.004
Roseisolibacter By ) *  0.016
Parviterribacter B e *  0.031
unclassified_f_Chitinophagaceae B b *+ (0.007
unclassified_f_Propionibactericeae [ b #% (0.001
L 1 1 1 1 J L 1 1 1 1 1 1 1 1 1 J
0O 1 2 3 4 5 -5-4-3-2-101 23435
X% 2 5/%
(a) 2400
95% R X [1]
Knufic = I —e— +% 0.002
Bahusalala F l—e— *+ 0.003
unclassified_{_Didymellaceae F I —e—i * 0.026
Omphalina | e % 0.001
Powellomyces Blmm e + 0.016
Lamprospora === e—i * 0.017
Vishniacozyma = e ** 0.004
Sporormiella By g *% (.008 %
Phoma [ te o 0.042
Entoloma &1 + 0.028
Trichoderma [@ = * 0.046
Thielavia [y ® #% 0.004
lTodophanus |y ) + 0.040
Agaricus | © + 0.030
Acrophialophora b ‘ * 0.029
L 1 1 1 1 1 J L 1 1 1 1 1 1 J
01 2 3 456 -4-202 46 810
AR /% FESH1%

(b) HH
# IR P<0. 05, * * R P<0.01, = = * F/R P<0.001,

BS5 AREMIEFEFERNMERERKEHLRS

(= Ry o 2

Fig.5 Comparative analysis of bacteria and fungi at genus level in different biological soil crusts
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Fig. 6 PCA analysis of bacterial and fungal communities in different biological soil crusts
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