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Figure 1. Bacterial colonies. A: WT0O0C; B: WTOOF.
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B 2. #F 16S rRNA £ & 5 51| 4 1 1Y 7 48 i 1k
Figure 2. Neighborjoining tree generated by MEGAS based on the 16S rRNA gene sequences of 29 bacterial strains. The distance scale
(0.01) was given in the bottomeft corner, and bootstrap values reflecting the percentage of bootstrap trees were also given at the endpoints

of that branch. The accession number for each bacterial strain were given in brackets.
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RGN . 5 e O%E e 0 13 B MER E 43 i Ak 7
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% 1. WT00C 1 WTOOF 5 B 4 E #9 13 # R 2 F MY A & F 4 E LL

Table 1. Comparison of bacteriologic properties between two isolates and 13 Herbaspirillum species

bacterial strain 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

maize sugar rhizosphere volcanon—

tea tea silver— lima soil the eutrop— aquatic spring volcanonic  volcanonic
and other cane, weat soil of lo— water ic
plant plant grass bean sediments  hied lake  plant water soil soil

crops sorghum groot chive soil
cell morphology SCR SCR C-sp SCR SCR CR SCR C-sp CR C-sp SCR SCR CR SCR SCR SCR
cell length 0.5-0.7 0.5-0.7 0.6-0.7 06-0.7 0.5-0.7 0.5 0.7 0.6-0.8 0.4 0.4-0.5 0.5-06 0.3-0.4 0.5 1.6 1.7 1.9
cell diameter 1.4-1.8 1.4-1.8 15-50 15-50 14-1.8 16 2.3 20-50 18 1.4-1.8 1.6-20 1.8-22 20 0.8 1.1 1.2
color of colonies WH WH BR WH WH WH BR C ND YB ND MWH ND WH (6] PO
mobility + + + + + + + + + - + + + + + +
optimal temperature (°C) 30 —37 30 -37 34 25 -30 30 -37 28 30 28 25 -30 25 -37 26 -34 25 -30 25 -30 28 28 28
growth at 37°C + + + + + ND + - ND + ND - - - - W
optimal pH 5-8 5-8 5-8 :”78_ 6-17 5-.8. 6-8 5-8 7 6-7 6-8 6.5-7.5 5-8 6-8 6.0-8.0 6.0-8.0
nitrate reduction + + + + + - - - - - ND - - - - -
urease (72h) + + + + + + + + + + ND + + - - -
sceulin hydrolyzation - - - - - - ND - - - ND - - + - -
peroxidase + - + + + + + + + + + + + + + +
carbon sourceutilization :
L-Arabinose + + + + + + + - + + + v - - -
D-Mannose + + + + + + - - - W - + - - -
L-Rhamnose + + + - - + - - - - - - - - - -
D-Ribose + + + + + ND - ND + + ND + + - W -
L+ ucose - - + + + + + - + + + + + - - -
D-Glucose + + + + + + + - - - + + + + - -
maltose w W - - - v - - - - - - - + - -
sucrose - - - - - - - - - - - - - + - -
mannitol + + + + + + + - + + + + + - - -
sorbitol + + + + + - - - + + + + + - -
salicin - - - - ND ND ND ND - - ND - - - + -
B — galactosidase + + + + + - - - - - - - ND - - -
alkaline phosphatase - - + + + + - - + + w - ND + + +
nifH - - + + + + - - - + - - - - - -
Tween hydrolyzeation :
Tween 40 + + - - + - - - - - - - ND ND ND ND
Tween 80 - - - - + - - - - - - - ND - W W

1: WT00C; 2: WTOOF; 3: H. seropedicae; 4: H. rubrisubalbicans; 5: H. frisingense; 6: H. lusitanum; 7: H. chlorophenolicum; 8: H. autotrophicum; 9: H. huttiense subsp
11: H. hiltneri; 12: H. rhizosphaerae; 13: H. aquaticum; 14: H. canariensesp. nov. SUEMIO3"; 15: H. aurantiacumsp. nov. SUEMIOS" ; 16: H. soli sp. nov. SUEMIIO".

+ : Positive; — : negative; V: variable; W: weak; ND: no data available; C—— - SP: curved to spiral; CR: curved rod; R: rod; SCR: slightly curved rod; BR: Brownish; C: cream; MWH: milky white; O: orange;
PO: pale orange; WH: white; YB: yellow-brown. Data taken in the list came from the references 9 —11.

. huttiense; 10: H. huttiens esubsp. putet;
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F2. MHREMAEENABRERESBRN LR
Table 2. A comparison on acid-production using different
carbohydrates as unique carbon source between the

strains WTOOC and WTOOF

WT00C WTOOF

car})()n source

D-Glucoase
D—Fuctose
Glycerol

D/ L-Arabinose
D-Ribose

xylose

+ o+ o+ o+ o+ o+

xylitol
D-Mannose w
mannitol w

sorbose w

+ F o+ T 4+ o+ o+ o+ T4

sorbitol +

maltose -
sucrose -
glycogen -
trehalose - -
D-Raffinose - -

cellobiose -

lactose -
D-Galactose +

+ o+

galactitol _
inositol + w
N-acetylglucosamin -

erythritol - -

FEHEATIE R 41 DNA B43 23 B TG I 18 1l 2y % 5 55
A5t,99.7% 16S rDNA [H]J5 4 % ] WT00C F1 WTOOF
WK 25 B I S 2 00 10 W3 10 00 B8 05 AH [R] S TE 25
FRAE AT 2R AR bR AIE S AR AL, IR LI X B2
WTO0C B ik L A7 3 410 S i 3 1 R I o T 2
# % (10 mg/mL) L ILHLPE R WTOOF 1) JE it S 16 &
I X B T S R W R ) R P RO T TR
WA XH (WK 2) o A 16S rDNA J7 41 4 b Al A=
HEARIRAE , #E3 WTOOC F1 WTOOF B £ v] g o & 2 1
J ] A ol A AN ] £ A4 A A B R o

Ze il 2 e IE T (K £ 5 AE ), 2012 4F B TH AN
153170 JiH S, 4E /7 162.3 Jymgi, 543K 37. 8% ,
o AT AR B A e A o AN RR TR MK
aAh FFRFEM A S FES T E
J A B I R T ) e DRI B S R O R S
W TP RS OEY B s B AT . SR
AT R 22 AN B0 B R B0 R . K 2 R
BB LA R A R R T RE 4R R A K
T Pl 4 BB (H. seropedicae) » W 52 38 B 1E W
77 " . WT00C A1 WTOOF 182 3 J& M ik e 2%
PRI v 4 B 3R A 5 2B I A L B A 1 9 AR R

EATN AN 2B 10 7 SO . SR Ak A A B PR
REAE LI BE %, OF e A7 2t 7 A (R R 7 Kk
H I TAANH, " FiE BRAER . DIk, X P 5508
W B A8 7T T 28 I R R e R AR
B AW AE 2 AF o i SRR 9 A K 0 AR PP A 2 A
W TR L e AT B A AN 2 5 AR ) A B U Tl IR R
7R MR Ly 2k i AR P R R AR B R R
KAH A7 8 5N 56 AR BRI 2 4 5 0R
T 2 B St 2R B 1Kl A7k
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Microbiological properties of two endophytic bacteria
isolated from tea (Camellia sinensis L. )

Ting Wang, Sheng Yang, Yaxue Chen, Lingling Hu, Qing Tu, Li Zhang, Xueqing

Liu, Xingguo Wang
Faculty of Life Sciences, Hubei University, Wuhan 430062, Hubei Province, China

Abstract: [Objective] We investigated biological activities, physiological and biochemical properties of two endophytic
bacteria isolated from fresh leaves of tea plants. [Method] We did morphological observation, biological activity test,
physiological and biochemical assays, 16S rDNA analysis, and compared their genotype and phenotype with those of 13
Herbaspirillum species. [Results] Their colonies were round, opaque, central uplift and regular edge with a milky white
color. Their cells were Gram-negative, rod-shaped with the size of (0.5 -0.7) mm x (1.4 -1.8) mm and flagellers,
but without spore. Both isolates produced indole-3-acetic acid (IAA) (18.7 mg/L for WTOOC and 24.9 mg/L for
WTOOF) , ammonia and siderophores, but no nitrogenfixing activity. The 16S rDNA had sequences similarities of 99. 7%
each other and 99% with 13 Herbaspirillum species. Two isolates used carbon source as described in the genus
Herbaspirillum, except for propionate salt. The neighborHoining tree built using the 16S rDNA showed that two isolates
formed an independent group, which kept certain genetic distance from the 13 Herbaspirillum species. Their physiological
and biochemical characteristics and genotypes were different from those for 13 Herbaspirillum species. [Conclusion] Two
isolates WTOOC and WTOOF were classified as novel members in the genus Herbaspirillum.

Keywords: Herbaspirillum in tea plant, Endophytic bacterium, bacterial classification
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