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Genetic diversity of culturable endophytic bacteria in the roots of wild
and greenhouse Cymbidium faberi
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Abstract: Cymbidium faberi is a representative species of Cymbidium with high ornamental and economic
value. Investigating the diversity of C. faberi’s endophytic bacteria not only enriches endophytic bacterial
resources, but also provides basic data on orchid-microbe interactions. We investigated the genetic diversity
of culturable endophytic bacteria in the roots of wild C. faberi from Tianmu Mountain, Zhejiang Province
and C. faberi grown in a greenhouse for one year. Culture-dependent methods were used to isolate
endophytic bacteria from the roots of C. faberi. The diversity of these bacteria was investigated using 16S
rRNA gene partial sequence analysis. A total of 97 strains were isolated from the interior of wild C. faberi
roots. Based on 16S rRNA gene sequences, the 97 isolates were affiliated with 13 genera of
Alphaproteobacteria, Betaproteobacteria, Gammaproteobacteria, and Firmicutes. The dominant group was
Gammaproteobacteria (86.60%), and the dominant genus was Lelliottia (26.80%). A total of 52 endophytic
strains were isolated from the roots of C. faberi grown in the greenhouse. Based on 16S rRNA gene sequenc-
es, the 52 isolates were grouped into 9 genera of Alphaproteobacteria, Betaproteobacteria,
Gammaproteobacteria and Actinobacteria. The dominant group was Betaproteobacteria (48.08%), and the
dominant genus was Herbaspirillum (34.62%). The strain ehR17 was identified as a potential novel species.
For C. faberi, the diversity of culturable endophytic bacteria was higher from the wild Tianmu Mountain
population than from plants grown in the greenhouse for one year. Community structure of endophytic bacte-
ria was closely related to plant growth environment.
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Table 1 Similarity analysis of the 16S rRNA gene partial sequences of endophytic bacteria from the roots of wild Cymbidium faberi
and C. faberi in the greenhouse
st Group RS P ity el RE R BRI CERS) HAALE
Strain % Representative Nearest strain (accession no.) Similarity
numbers strains (%)
FEEZ Wild C. faberi
oA TE N 2
Alphaproteobacteria (2.06%) 1 1.03 6hN10 Agrobacterium tumefaciens (AJ389904) 100.00
1 1.03 6hR78 Devosia riboflavin (AJ549086) 99.85
B-AR BN 4
Betaproteobacteria (4.12%) 4 4.12 6hRS Burkholderia stabilis (AF148554) 99.67
AT 84
Gammaproteobacteria (86.60%) 13 13.40 ShR3 Cedecea neteri (AB086230) 98.58
1 1.03 6hR30 Enterobacter asburiae LF7a (CP003026) 99.09
4.12 S5hR6 Erwinia rhapontici (ERU80206) 98.51
9 9.28 6hN2 Klebsiella michiganensis (JQ070300) 99.30
21 21.65 6hR10 Kluyvera cryocrescens (AF310218) 99.34
26 26.80 6hR36 Lelliottia amnigena (AB004749) 99.10
2 2.06 6hR56 Pantoea septic (EU216734) 98.86
8 8.25 6hN21 Serratia plymuthica (AJ233433) 98.49
JEEERT] 7
Firmicutes (7.22%) 1 1.03 6hR3 Bacillus luciferensis (AJ419629) 98.31
6 6.19 6hR75 Paenibacillus kribbensis (AF391123) 97.62
REZIEZ C faberiin the greenhouse
a- BTG N 18
Alphaproteobacteria (34.62%) 2 3.85 ehN1 Novosphingobium rosa (D13945) 98.26
6 11.54 e¢hN5 Rhizobium mayense (JX855172) 100.00
9 17.31 ehR13 Rhizobium multihospitium (EF035074) 100.00
1 1.92 ehR17 Sphingomonas polyaromaticivorans (EF467848) 96.52
(ST 25
Betaproteobacteria (48.08%) 6 11.54 ehR33 Burkholderia lata (CP000150) 99.71
18 34.62 ehK14 Herbaspirillum chlorophenolicum (AB094401) 99.18
1 1.92 ehR14 Variovorax paradoxus (D88006) 99.56
YRR 8
Gammaproteobacteria (15.38%) 7 13.46 ehR5 Dyella koreensis (AY884571) 99.43
1 1.92 ehK21 Moraxella osloensis (X74897) 99.86
TR 1
Actinobacteria (1.92%) 1 1.92 ehT15 Microbacterium oxydans (Y17227) 100.00
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Fig. 1 A dendrogram based on the 16S rRNA gene partial sequences of endophytic bacteria. GenBank accession numbers are given
in parentheses. Numbers at the nodes indicate the bootstrap values (>50%) based on 1,000 replicates. (A) A dendrogram of roots
endophytic bacteria of wilid Cymbidium faberi. (B) A dendrogram of roots endophytic bacteria of C. faberi in the greenhouse.
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