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Isolation of endophytic bacteria in Dendrobium loddigesii collected from different locations and
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Abstract; The endophytic bacteria in root, stem and leaf of Dendrobium loddigesii Rolfe collected from
Guangxi, Yunnan and Guangdong were isolated and their plant-growth-promoting activity was
determined, and these endophytic bacterium strains were classified and their dominant genera were
defined by means of a combination method of ARDRA and UPGMA. On these bases, plant-growth-
promoting potential of bacterium strains with activities of solubilizing phosphorus, solubilizing potassium
and producing TAA was also evaluated. Results show that 67 endophytic bacterium strains are obtained
from different parts of D. loddigesii collected from different locations, and their distribution characteristics
show a specificity of region and tissue. In which, number of endophytic bacterium strains in plants
collected from Guangxi is the most (42 strains) and that isolated from stem is the most (34 strains). 67
endophytic bacterium strains are divided into 31 ARDRA clusters, which are identified into 12 genera
including Pseudomonas, Microbacterium, Enterobacter, Bacillus, Sphingomonas, Staphylococcus ,
Psychrobacter, Brevundimonas, Nesterenkonia, Paracoccus, Pantoea and Serratia by ways of 16S rDNA
sequence alignment and the dominant genera are Bacillus, Microbacterium and Enterobacter. And
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abundance and diversity of endophytic bacteria in plants collected from Guangxi are higher than those

from other two locations. In 67 endophytic bacterium strains, 30 strains possess double activities of
solubilizing inorganic and organic phosphorus, 22 strains do the solubilizing potassium activity and 24
strains do the producing IAA activity, in which, only 8 strains possess all of three plant-growth-promoting
activities. Result of tissue culture experiment shows that 1x10° CFU - mL™" DLB20 strain of Bacillus is
inoculated on the medium, which can promote growth of D. loddigesii plantlets with height of 2-3 ¢m and
3-4 cm, and is beneficial to rooting of plantlets with height of 3—4 c¢m, meaning that the strains with
activities of solubilizing phosphorus, solubilizing potassium and producing TAA possess the plant-growth-

promoting potential to D. loddigesii plantlets.

Key words; Dendrobium loddigesii Rolfe; endophytic bacterium; dominant genus; ARDRA; cluster

analysis; plant-growth-promoting potential
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Fig. 1 ARDRA fingerprint and cluster dendrogram of 67 strains of endophytic bacteria isolated from Dendrobium loddigesii Rolfe
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F1 EEAMMNELE 31 A ARDRA HRREKRNSEES

Table 1 Characteristic information of representative strains of 31 ARDRA clusters of endophytic bacteria from Dendrobium loddigesii Rolfe

s I AR em®
B5 ww orew Wk AnomEY HLE/% sy Badivs of bacterium sing”
No. Strain Location  Isolation  Similar genus' Similarity NPA OPA
part (X+SE) (X+SE)
1 DLB24 Guangxi Stem Pseudomonas sp. WPCB008 (KF791511) 99 + 1.15+£0.00 1.30+0.00 +
2 DLB23 Guangxi Stem Microbacterium sp. dvo (KF791512) 99 - 0.00+0.00 0.30+0.00 -
3 DLB29 Guangxi Stem Enterobacter sp. TSB7 (KF791537) 100 + 0.95+0.00 1.00+0.00  ++
4 DLB14 Guangxi Stem Enterobacter sp. 5112 (KF791513) 99 - 0.90+0.00 1.50+0.00 -
5 DLB40 Guangxi Root Pantoea sp. At-9b (KF791538) 99 - 1.20+0.00 1.60+0.00 +
6 DLB38 Guangxi Root Serratia sp. B1-2 (KF791514) 99 + 0.00+0.00  0.40+0.00 -
7 DLB39 Guangxi Root Pantoea ananatis AJ13355 (KF791539) 99 - 0.80+0.00 1.40+0.00 +
8 DLB27 Guangxi Stem Pantoea ananatis AJ13355 (KF791515) 99 + 1.10+£0.00 1.30+0.00 ++
9 DLB60 Guangdong Stem Bacillus sp. 38AAV (KF791516) 99 - 0.00+0.00 0.00+0.00 +
10 DLB16 Guangxi Stem Exiguobacterium sp. Y11 (KF791517) 99 - 0.60+0.00 1.40+0.00 -
11 DLB31 Guangxi Root Sphingomonas sp. MN35 (KF791518) 99 + 0.71+£0.00 1.30+0.00 -
12 DLB9 Guangxi Leaf Microbacterium sp. LKS07 (KF791519) 929 - 0.40+0.00 1.00+0.00 -
13 DLB1 Guangxi Leaf Pseudomonas sp. PAMC 26824 ( KF791520) 99 - 0.60+0.00 1.20+0.00 -
14 DLB3 Guangxi Leaf Microbacterium sp. MDT1-31-1 (KF791521) 99 - 0.70+£0.00 1.30+0.00 -
15 DLB53 Guangdong Leaf Bacillus sp. NBRC 100445 (KF791522) 99 - 0.00+0.00 1.20+0.00 +
16 DLB54 Guangdong Stem Psychrobacter sp. es9 (KF791540) 99 + 0.00+0.00 0.30+0.00 -
17 DLB55 Guangdong Stem Bacillus sp. IAFILS6 (KF791523) 100 - 0.00+0.00  0.50+0.00 -
18 DLB56 Guangdong Stem Bacillus sp. MHS009 ( KF791524) 99 - 0.00+0.00 0.00+0.00 -
19 DLB6 Guangxi Leaf Staphylococcus sp. Y6 (KF791525) 100 - 0.65+0.00 1.28+0.00 +
20 DLB17 Guangxi Stem Paenibacillus sp. Ma-2 (KF791526) 99 - 0.60+0.00 1.60+0.00 -
21 DLB21 Guangxi Stem Paenibacillus sp. PSE (KF791541) 99 + 0.00+0.00  0.80+0.00 +
22 DLB42 Guangxi Root Bacillus sp. IHB B 3463 (KF791527) 99 - w 1.10+0.00 -
23 DLBI19 Guangxi Stem Paenibacillus sp. PSSUR1 (KF791528) 99 + 0.40+0.00 1.30+0.00
24 DLB45 Yunnan Stem Bacillus sp. A-09 (KF791529) 99 - 0.00+0.00 0.65+0.00
25 DLB20 Guangxi Stem Bacillus sp. JL-31 (KF791530) 99 + 0.70+0.00 0.90+0.00  ++
26 DLBS8 Guangxi Leaf Brevundimonas sp. YIM KMY42-2 (KF791531) 100 - 0.00+0.00  0.00+0.00 +
27 DLB52 Guangdong Leaf Nesterenkonia sp. NP1 (KF791532) 99 - 0.00+0.00 0.90+0.00 -
28 DLB2 Guangxi Leaf Bacillus sp. cp—h44 (KF791533) 99 - 0.70+0.00  1.30+0.00 -
29 DLBI15 Guangxi Stem Bacillus sp. HHO7 (KF791534) 100 - 0.50+0.00 1.20+0.00 +
30 DLB64 Guangdong Root Bacillus sp. L34 (KF791535) 100 - 0.00+0.00 0.15+0.00 -
31 DLB67 Guangdong Root Paracoccus sp.8—11 (KF791536) 100 - 0.00+0.00  0.60+0.00 +

D $E5- 48 GenBank %555 There are GenBank accession numbers in brackets.

2 ASP: 4 BE J) Activity of solubilizing potassium; +; F A fi# 41 fE 77 With activity of solubilizing potassium; —: JGfi#4H fE J1 Without activity of
solubilizing potassium.

3 PR R 3 b (T B 2R A2 RS W RE /7 Activity of solubilizing phosphous are showed by radius of bacterium ring on different media; NPA; JGHL
Wi #7235 Inorganic phosphorus medium; OPA: A HLHE 37 3 Organic phosphorus medium; w: &7~ B 8 f 55 JC 74 I 3 Representing that weak

bacterium ring could not be measured.

Y APL: PR E AR S Activity of producing TAA; +: B =K FEAES) With activity of producing TAA; ++: EATEIRIN A K E GBS With
stronger activity of producing IAA; —. JE/=A: K FE WHET] Without activity of producing [AA.

23 Bk A AR A0, R 25 R 0 A B 22 Tsavkelova

3 b An i AU SESE A R AR A AR i P A A AR

HREH UL X B, AR SEIRAE IR R« SEAE A 2R
Hh BT B A AR A R R 22, ORI 22 B

H 20 22 80 AR LLE , L RAE Y B9 N A A AR FIZE 2 LAY B 337 . Chen %[22] BRI 5T 4t B

LRI BIIE R L. RN AEMERIE L g g 4 PR M0 22 57290 — 2 4
LR ER A A T RAE RO e e RS AE AT AT S LA
WATBIB AL, (A, B BT PR M A S
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1-3. SZ404 Experimental group: 1. #% 3 ~4 cm 5 1] Plantlets with height of 3—4 emj; 2. #7% 2 ~3 cm i 1] Plantlets with height of 2-3 cm; 3.
R 1 ~2 em 451 Plantlets with height of 1-2 em. C1-C3. X840 Control group: C1. ¥ 3 ~4 cm iR4F 1Y Plantlets with height of 3-4 cm; C2. #
52 ~3 em iR H Plantlets with height of 2-3 em; C3. #&#E 1 ~2 cm i3 1 Plantlets with height of 1-2 cm.

B2 ZMAEAEERK dEERARREFERRRILR
Fig. 2 Comparison of growth status of Dendrobium loddigesii Rolfe plantlets after inoculated endophytic bacterium strains for 60 d
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