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Abstract; In this paper, algal crusts collected from desert soil of the east side of the Helan Mountain were used as samples
to study the microbial communities and their succession during early development of biological soil crusts. 521 16S rDNA
OTUs and 64 18S rDNA OTUs were obtained from all samples via high throughput sequencing, which showed that diversity
of prokaryotes was obviously higher than that of eukaryotic microorganisms. Prokaryotes in algal crusts were distributed in 26
classes. Cyanobacteria was the dominant microbial group in 4 development stages samples. Actinobacteria, Chloroplast,
Alphaproteobacteria, and Bacilli were also higher relative abundance in all stages of samples. In the taxonomic level of
genera, Bacillus, Leptolyngbya, Microcoleus, Microvirga, Chroococcidiopsis, Rubellimicrobium, Phormidium,
Mastigocladopsis, Skermanella, Nostoc, and Scytonema existed in all stages of samples, but the abundance of each of them
were different. The relative abundance of Bacillus was higher in the formation stage, initial stage, and intermediate stage

samples, but decreased significantly in maturity stage samples. On the contrary, the relative abundance of Microvirga
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increased significantly in maturity stage samples. The above results indicated that there was obvious succession of bacterial
communities. Eukaryotic microorganisms in samples were distributed in 13 classes. The abundance of Dothideomycetes and
Pezizomycetes were higher in all stages samples. The abundance of Agaricomycetes was as high as 32.6% in formation stage,
however, its abundance was declined rapidly in the development process of algal crusts. The abundance of protists increased
gradually with development of algal crusts. No sequence of eukaryotic microalgae was found in all stages of samples. Thirteen
genera of eukaryotic microorganisms which had taxonomic information were found in samples. In which, Coniothyrium,
Dendryphion, Friedmanniomyces, Phloeopeccania, and Sarocladium occurred in all stages samples, and the rests occurred
only in individual stage samples. The results showed that the eukaryotic microorganisms community also had been changing
with the development of algal crusts. The main factors on microbial community were thickness, total nitrogen and organic

maters of crusts.
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Table 1 Physicochemical properties of algal crust samples

e KA .
R TINE: B g el R gk B AU o
Crust development Number Thickness/ Microbial content Water holding Water Organic . y
stages of samples mm biomass (Agsa) capacity/ % infiltration matter/ % n(l r;lg(er;
(Asx) 663 rate/ (pL/s) &xe
2!
Formation stage 107 0.25+0.05 0.152+0.032  0.043+0.017 17.6+1.5 11.2+0.9 1.26+0.12 2.43+0.13
s 2
lyitH T}]f;q . 72 1.01£0.03 0.258+0.029  0.084+0.007 21.2£0.7 8.6+0.4 1.47+0.09 2.74+0.05
nitial stagel
s
IZVTIH EPEHI \ 68 1.23+0.14 0.333£0.017  0.112+0.007 24.0£0.8 7.1+0.6 1.68+0.07 2.88+0.07
ntermediate stage
A
53 1.61£0.16 0.376+0.011  0.097+0.003 24.310.6 8.7+0.2 1.84+0.05 3.10£0.07

Maturity stage
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Fig.1 16S rDNA sequence OTU distribution Venn diagram Fig.2 18S rDNA sequence OTU distribution Venn diagram
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%2 16S rDNA FHISFEITHHER
Table 2 16S rDNA sequence statistical analysis results

, (L " " " . “
B Rl ACE H% Chao #55¢ T U
Samples P i K ACE index Chao index Shannon index Simpson index

taxonomic units
JE R Formation stage 329 372 374 3.53 0.097
KB WY Initial staget 348 393 391 3.50 0.103
% & T4 Intermediate stage 274 321 308 3.99 0.040
JAME Maturity stage 379 411 406 4.12 0.054
%3 18S rDNA FHIFITHHER
Table 3 18S rDNA sequence statistical analysis results

, Y (LI " " " o "
Ffih 7,11)/,5 eratioil ACE 5% Chao 8% TRAGE Tl AR R
Samples P i K ACE index Chao index Shannon index Simpson index

taxonomic units

JE M Formation stage 49 50 2.59 0.135
K E VI Initial staget 57 60 3.21 0.056
& T4 Intermediate stage 46 51 2.42 0.155
JRAIE Maturity stage 55 55 3.11 0.067
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Fig.3 Prokaryotic microbial community Heatmap
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Fig.4 Prokaryotic microbial community structure component map
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Fig.5 Eukaryotic microbial community Heatmap map
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Fig.6 Eukaryotic microbial community structure component map
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