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Effects of two cultivation environments on diversity of bacterial symbionts

in Dendrobium catenatum

YU Wangyin, YAO Guan, Tashi Lhamo, Phur Qiong, LIU Jingjing, ZHOU Xiang

( State Key Laboratory of Subtropical Silviculture, School of Forestry & Biotechnology, Zhejiang A&F University,
Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] Aimed to discover the effect of different cultivation measures on endophytic bacterial
communities and polysaccharides accumulation in Dendrobium catenatum, this research is conducted to com-
pare D. catenatum in two environments of soil cultivation in green house and truck-attaching cultivation in open
field. [Method ] With the Miseq high-throughput sequencing on Tllumina platform conducted, efforts are made
to discover the community structures, diversity, and potential functions of bacterial symbionts in different tis-
sues such as roots, stems and leaves of D. catenatum. Besides, the correlation of polysaccharide content with
bacterial community was also analyzed employing the stepwise method. [Result] (1) There is significant differ-
ence (P<<0.05) in bacterial communities in different tissues with different cultivation environments; (2) The
bacterial richness was higher in truck-attaching cultivation than that in greenhouse, and the operational taxo-
nomic units (OTUs) in root tissues are the largest in number (112-630 OTUs) while those in leaf tissues (28—
73 OTUs) are the smallest in number. Comparatively, the OTUs in phyla of Firmicutes (16.7%-34.9% ), Bac-
teriodetes (8.7%-35.6% ) and Proteobacteria (15.9%-42.0% ) dominate in tissues; (3) Physiologically, OTUs
of nitrogen-fixation related bacteria such as Frankiaceae are larger in number in truck-attaching cultivation en-
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vironment, reflective of the influence of nitrogen-lacking environment. The stepwise procedure results have
shown that the relative abundance of Acinetobacter has the highest correlation with the polysaccharide contents
in different tissues of root, stem and leaf, followed by Pseudomonas. [ Conclusion]D. catenatum are rich in en-
dophytic bacteria, cultivation measures exert effect on the bacterial community and some bacteria are correlated
with the polysaccharides contents. These results shall shed light on further exploration of endophytic bacterial
resources in D. catenatum. [Ch, 4 fig. 1 tab. 27 ref.]
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Dendrobium polysaccharides
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Table 1 Diversity of bacterial symbionts of Dendrobium catenatum under two cultivation methods

ME: MR 630.67 £22648 a 152 +0.59 a 094 +0.09a || 1K MR 112.67+24.19 ¢ 0.34 £ 0.05d 0.06 + 0.01 ¢
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2 12267 £26.76 ¢ 0.37 £ 0.20 d 0.07 + 0.04 ¢ 2 31067 +107.58 ¢ 1.62 + 091 ¢ 0.37 £ 024 b
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Figure 1  Community structure on phylum level of the Figure 2 Nitrogen-fixing bacterial symbionts on family level
bacterial symbionts of D. catenatum under two of D. catenatum under two cultivation methods

cultivation methods
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Figure 3 Heatmap on genus level of the bacterial symbionts of D. catenatum under two cultivation methods
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