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Comparative and correlative study on chemical composition and
root endophytes of Dendrobium nobile with two epiphytic
methods in simulated habitat cultivation
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Abstract: To investigate the differences and correlations between the chemical composition and root endophytes of two epi-
phytic methods, including stone epiphytic cultivation( SE) and tree epiphytic cultivation( TE) of Dendrobium nobile in simula-
ted habitat cultivation. Root endophytes were sequenced and analyzed using high-throughput sequencing technology, and pre-
liminarily explored the differences and correlations between chemical composition contents and root endophytes. The results of
the study showed that the contents of dendrobine, total alkaloids and total flavonoids were higher in SE than in TE, and the
content of total polysaccharides was higher in TE than in SE. The relative abundance of D. nobile root endophyte species dif-
fered significantly between the two epiphytic methods,with higher species richness and diversity of D. nobile root endophytes
in SE than in TE. Beneficial endophytes increased in SE compared to TE, whereas pathogenic endophytes increased in TE
compared to SE. The correlation result revealed that the relative abundance of endophyte genera enriched in SE was signifi-

cantly positively correlated with dendrobine, however, it was significantly negatively correlated in TE. Meanwhile, the endo-
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phyte genera enriched in SE was significantly positively correlated with total flavonoids, total alkaloids and total polysaccha-

rides contents, while the contrary was observed in TE. In conclusion, the elevated chemical compositions in SE compared to

TE are related to the fact that SE favors the enrichment of root-endophytic that have plant growth-promoting and nitrogen-fix-

ing effects, which promotes the production of phytochemicals and is conducive to the enhancement of the quality of the herbs.

The study lays the foundation for the correlation of " epiphytic methods-root endophyte-secondary metabolites" of D. nobile , as

well as the scientific basis for "the Dendrobium grown on the stone has the better quality" of D. nobile.

Key words: simulated habitat cultivation ; Dendrobium nobile ; epiphytic methods; root endophytes ; high-throughput sequen-

cing ; dendrobine
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Table 2 Alpha diversity index of D. nobile root endophyte community(; +s,n=3)

HRPAEL

HEN 2 T

B 24 e 7 Fungi in root Bacteria in root
Type of attachment
Chaol Shannon Coverage Chaol Shannon Coverage
SE 743.92 +177.536 7.232 +0.828 99.9% 1452.05 +166.373 " 4.419 +1.307 99.4%
TE 486.165 +75.135 5.817 +0.870 99.9% 1 013.861 +£139.332 4.693 +0.377 99.4%

[E:5 TEAALL, " P < 0.05
Note : Compared with TE, * P < 0.05
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Fig. 1 PCA analysis of bacteria (A)and fungi (B) in the roots of D. nobile
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Fig. 2 Distribution of fungi in the roots of D. nobile at the level of phylum (A) and genus (B)
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Fig. 3 Distribution of bacteria in the roots of D. nobile at the level of phylum (A) and genus (B)
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Fig. 4  Histogram of LDA value distribution and evolutionary branching diagram
of bacteria(A,B) and fungi(C,D) in the roots of D. nobile
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PR A= 5 2 B0 AR 2 10 25 1 I 45 2R HYRE , H SE & s T TE; SE &84 LA
WA 3, 45 R W, WA R A T =X B0 it b o it mvm\éﬁiﬁﬂﬁﬁfﬂi? TE, B2 & LT TE, ¥ A
AR B TS 2 S AR E . AREERER(P<0.05),
®3 WHHETRENAEMUERS SR (v5,n=3)
Table 3 Content of chemical compositions of D. nobile in two epiphytic substrates(x £s,n=3)
— %t Content( % )
Type of attachment A1 fEH PRREEL7/IT ST JEE 2
Dendrobine Total alkaloids Total flavonoids Total polysaccharides
SE 0.47 £0.01°* 0.67+0.12* 0.91+0.01" 7.20£0.53*
TE 0.43 £0.01 0.45 £0.02 0.74 0. 02 15.64 +0.37
5 TE ML, * P < 0.05,
Note ; Compared with TE, * P < 0. 05.
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