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Abstract:

resources in greenhouse ecological environment, and to understand the interaction between microbes and plants, we constructed

Soil archaea and fungi play important roles in the greenhouse soil ecosystem. To develop and apply rich microbial

archaeal 16S rRNA and fungal 18S rRNA gene libraries to analyze the compositions of archaeal and fungal communityies. Total
greenhouse soil DNA was directly extracted and purified by skiving-thawing-lysozyme-proteinase K-SDS hot treatment and
treatment of cetyltriethylammnonium bromide (CTAB). After PCR amplification, retrieving, ligating, transforming, screening of
white clones, archaeal 16S rRNA and fungal 18S rRNA gene libraries were constructed. The sequences of archaea and fungi were
defined into operational taxonomic units (OTUs) when 97% similarity threshold for OTU assignment was performed by using the
software DOTUR. Phylogenetic analysis showed that crenarchaeota and unidentified-archaea were the two major sub-groups and
only a few of euryarchaeota existed in the archaeal clone library, total 45 OTUs. All the crenarchaeota belonged to thermoprotei;
except for Basidiomycotina, the other four sub-group fungi were discovered in the fungal library, total 24 OTUs. The diversities of
archaea were very abundant and a few euryarchaeota (methanebacteria) existed in the archaeal clone library, it might be directly
related to the long-term high temperature, high humidity, and high content of organic matter. The limitation of oxygen was the other
reason for causing this phenomenon; Ascomycotina (over 80%) was the dominant sub-groups in fungal library. It was because most

of the plant fungal diseases belonged to soil-borne diseases which gone through the winter by the ways of scierotium or perithecium

and became the sources of primary infection.
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Table 1 The soil samples tested in this study
Sample o Organic C Total N Available N Total P Available P Total K Available K
P P (g/kg) (g/kg) (mg/kg) (g/kg) (mg/kg) (g/ke) (mg/kg)
Soil 7.2 27.5 2.0 25.7 2.4 82.6 25.2 273.7
F2 ¥HEHE 16S rRNA EEFEE 18S rRNA EHETA 5
Table 2 Primers for amplifying archaeal 16S rRNA and fungal 18S rRNA genes
Microbes Primers (5'-3") Annealing temperature (°C)  Extension time (min) References
21F (TTCCGGTTGATCCYGCCGGA)
Archaea 60 1 [91, [18]
958R (YCCGGCGTTGAMTCCAATT)
fung5 (GTAAAAGTCCTGGTTCCCC)
Fungi 52 1 [7]

EF4 (GGAAGGGRTGTATTTATTAG)
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Fig. 1 Extraction and purification of total soil microbial DNA.
M: DNA marker AHind III; 1-7: DNA template.
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Fig. 2 PCR amplification results of total DNA with archaeal 16S rRNA universal primers (A) and PCR amplification of total DNA
with fungal 18S rRNA universal primers (B). M;, My: DNA marker DL2000; 1-7: PCR amplication of archaeal 16S rRNA; 8—12: PCR

amplication of fungal 18S rRNA.
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Fig. 3 Rarefation curves generated for 16S rRNA genes in the archeal clone library by analysis of ARDRA (A) and rarefation curves

generated for 16S rRNA genes in the archeal clone library by DOTUR software (B). OTUs were defined as groups of sequences
differing by 3% at the DNA level.
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Fig. 4 Rarefation curves generated for 18S rRNA genes in the
clone library by DOTUR software. OTUs were defined as
groups of sequences differing by 3% at the DNA level.
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Fig. 5 Phylogenetic tree based on archaeal 16S rRNA sequences of the clones obtained from greenhouse soil samples. The tree was
constructed via the neighbor-joining method, bootstrap values above 1 000 are shown as percentage.
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Fig. 6 Phylogenetic tree based on fungal 18S rRNA sequences of the clones obtained from Beijing greenhouse soil samples. The
tree was constructed via the neighbor-joining method, bootstrap values above 1 000 are shown as percentage.
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