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(108°44” ~109°02°E 18°23~ ~18°52°N) 2014 8.9 .
24.2 C 1677.1 mm * ; 24.5 C 2 030.7 mm;
25.3 C 2540.6 mm’ .
1.2
1 o
o 12 h o
1o
1
Tab. 1 Study sites and host tree species of Dendrobium sinense for individual root sampling
Site Host tree Quantity Elevation / m Geographic
coordinates
Altingia obovata 3
Schima superba 1
Cyclobalanopsis championii 1 |15 -1 230 N: 18°43
Syzygium chunianum 1 E1109°51
Lithocarpus elmerrillii 1
Eurya ovatifolia 1
Lithocarpus longipedicellatus 2
Pentaphylax euryoides 1
Lithocarpus amygdalifolius 1 1166 ~1 220 EN 11088004531:
Vaccinium bracteatum 1
Syzygium araiocladum 1
Rhododendron moulmainense 3
Syzygium buxifolium 3 1255 ~1 424 N: 19%47
E:109°12
Podocarpus imbricatus 3
1.3 o
0.1¢ 75% 30 s 2.5% 1 min 4
1 cm 0.9 mL o
1072 ~10"* 50 ulL
50 plL 1
3 28 C o
4 C o . .
1.4 16S rDNA
1.4.1 DNA 28 C 1~2d 1~2
100 mL 28 °C 220 r * min~' 1.0 x10%¢fu * mL™" (1 mL
0Dy, 1.0~1.5) TIANGEN ( DP302) .
1.4.2 16S tDNA  PCR 16S rDNA 27f( 5 -AGAGTTT-
GATCCTGGCTCAG3") ' 1492r( 5-GGTTACCTTGTTACGACTT3") " 16S rDNA o
25ul.  PCR :2.5 L 10 x Buffer 0.5 0.01 mol * L' dNTP Ipl 0.3pl(5U -
ML‘I) Taq 1 uL DNA . PCR 194 C 5 min; 94 C 30s 55 C 455 72 C
90 s 35 ; 72 C 10 min, PCR o
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1.4.3 16S 16S
( Coverage and identity)
blastn  GenBank ( www. nchi. nlm. nih. gov/BLAST)

BioEdit

(0TU) ,

o 15 OTU MEGA 5
NeighborJoining ">, Bootstrap 1 000 o
1.5
o ( Relative frequency)
2
2.1 .
. 15 OTU( 2).
2
Tab. 2 16S rDNA sequences similarity between representative strains and reference taxa of D. sinense
1% 1%
OTUs
Name/code The closest NCBI match Coverage / Identity
Bacillus gibsonii Bacillus gibsonii
OTU1 100/100
(DL14-=2) (JN128249.1)
Bacillus megaterium Bacillus megaterium
oTu2 100/99
(JF54=2) ( KM817281.1)
Bacillus thuringiensi Bacillus thuringiensis
OTU3 100/99
BW13-5) ) ( HM032789. 1)
acillus wethens—
Bacillus wethenstephanensis
OTU4 tephanensis 100/99
( CP009458.1)
JF24 )
urkholderia spl Burkholderia cepacia
OTU5{ 100/89
(BW14-5) ( GQ169807. 1)
Burkholderia sp2 Burkholderia sp. F4W
OTU6 100/99
(JF6d-2) ((AJ971348.1)
Burkholderia bryophil Burkholderia bryophila
oTU7 100/99
(JF61-6) ( NR_042593.1)
Burkholderia stabilis Burkholderia stabilis
OTUS8 99/100
( BW22-6) ( KF836499.1)
Cedecea neteri Cedecea neteri
oTu9 100/97
( DL543) ( CP009458.1)
Enterobacter ludwigii Enterobacter ludwigii
OTU10 100/99
( DL640) ( KC178598.1)
Enterobacter asburiae Enterobacter asburiae
OTU11 100/99
(BW2341) ( KJ728676.1)
Panioea sp. Panioea sp. SIS12
oTu12 100/99
(BW3=24) ( KF186672.1)
Panioea dispersa Pantioea dispersa
OTU13 100/99
( BW233) ( KM019846. 1)
Luteibacter anthropi Luteibacter anthropi
oTu14 100/100
(BW1=2-8) (NR_I16911.1)
Serratia marcescens Serratia marcescens
OTU15 100/100

( DL5--5)

( KM596774. 1)
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GenBank ( 2 1), 2 1
7 15 ( Bacillus) ( Burkholderia)
4 ( Pantoea) ( Enterobacter) 2 ( Luteibacter) . ( Ser—
ratia) ( Cedecea) 1 & ( Bacillus) 63. 5%
o ( Luteibacter)
( Serratia) 1.6% o
100 DL1-1-2
0.0 V sucitus pivconiiarazszas 1y
100 29 JF2-1-7
100 BW13.5
oA Bucillus thuringiensis(HM032789 1)
|| Bacillus weih hanensis(CP009458.1)
100 JF5-1-2
100 l Bacitlus megaterion(KVI8§17281.1)
93 BW3.2-1
Pantoea sp.SIS12(KF186672.1)
BW1-1-5
100 9 Burkholderia cepacia(GQL69807.1)
BW2-3-11
Entercbactera sburiae(KJ728676.1)
DLS-13
100 Cedecea neteri(CP009458.1)
BW2-3-3
1000 Pantoca dispersa(KMO19845.1)
DL5-1-5
Serratia inarcescens{EKNIS96774.1)
o0 100 BW128
Luteibacter anthropi{NR_116911.1)
JF6-1-2
100 Burkhkolderia sp.FAW(AJI71348.1)
100 DL6 110
| Iudwigis(KC178598_1)
1004 BW2-2-6
100 Burkholderia stabilis (KF836499.1)
700 JF6-1-6
100 Buarkholderia brvophila(NR_042593.1)
1 16s rDNA
Fig. 1 Phylogenetic tree of endophytic bacteria associated with roots of D. sinense based on 16S rDNA sequences
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Fig. 2 Relative frequency of endophytic bacteria species
associated with Dendrobium sinense
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i Relative frequency of endophytic bacteria associated
with Dendrobium sinense in different habitats. BW:

Fig. 3
Bawangling Mountain; JF: Jianfengling Mountain; DL:

Diaoluoshan Mountain



3 : 283

( 3).  Bacillus spp. Enterobacter asburiae
3 o Enterobacter ludwigii
; B. megaterium . Serratia marcescens
o B. bryophil  Burkholderia sp2 ; Pantoea sp.
Pantoea dispersa  Burkholderia spl ~ Burkholderia stabilis
; Cedecea neteri  Luteibacter anthropi ( 3),
2.3
0. 828;
0.605 0.585.
3
130
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Diversity of Culturable Endophytic Bacteria Isolated from the Roots of
Dendrobium sinense( Orchidaceae) Inhabiting Hainan Island

LI Ao SONG Xiqiang

( College of Horticulture and Landscape Architecture / Key Laboratory of Protection

Development and Utilization of Tropical Crop Germplasm Resources Hainan university Haikou 571737 China)

Abstract: Endophytic bacteria are equally important as mycorrhizal fungi for orchid plant species in the ecologi—
cal process of seed germination and seedling establishment. To investigate diversity of endophytic bacteria associ—
ated with Dendrobium sinense inhabiting tropical forest in Hainan Island root samples were collected for bacteri—
a culturing DNA extraction 16S rDNA amplification and sequencing. A total of 130 strains of endophytic bac—
teria were isolated from the roots of D. sinense in Jianfengling Bawangling and Diaoluoshan mountains. Phyloge—
netic analysis of 16S rDNA sequences revealed that the roots-associated endophytic bacteria community was com—
prised of 15 species of 7 genera: Bacillus Burkholderia Pantoea Enterobacter Luteibacter Serratia and Cede—
cea. Of these bacteria Bacillus is the most frequently isolated endophytic bacterium followed by Enterobacter
and Burkholderia. All the Bacillus spp. occurred in the three habitats at a roughly equal frequency. Composition—
al similarity of endophytic bacterial community associated with D. sinense is highest in between the Bawangling
and Diaoluoshan mountains where similarity is lowest in their environmental factors but highest in their host
plant species composition is highest in similarity. This suggests that the difference in host plants is responsible for
the difference in endophytic bacterial species composition of the roots of the host plants.

Key words: endophytic bacteria; diversity; similarity coefficient; Bacillus; Dendrobium sinense populations



