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Abstract: Objective To analyze the bacterial diversity in stem rot and healthy plants of Paris polyphylla var. chinensis. Methods
Bacterial strains were isolated from rhizomes, stems and leaves of the diseased and healthy plants of P. polyphylla var. chinensis using
beef extract-peptone medium. Using 16 S rRNA universal primers 27F/1492R for PCR amplification, combined with DNA sequencing
technology to preliminary identification the bacterial strains. Results The bacteria could be divided into 23 microbial species,
belonging to 11 genera, isolated from healthy and diseased plants of P. polyphylla var. chinensis. Eleven endophytic bacteria, belonging
to 4 genera were contained from healthy plants, in which there were 9, 10, and 5 species isolated from rhizomes, stems and leaves,
respectively. Fourteen endophytic bacteria, belonging to 10 genera were contained from diseased plant, in which there were 11, 8, and
3 species isolated from rhizomes, stems, and leaves, respectively. The content of endophytic bacteria in rhizome of healthy plant was
the highest, reached up to 2.999 x 10° cfu/g, while that in leaf was the lowest with 7.32 x 10* cfu/g. The quantities of Bacillus species in
rhizome (73.3%), stem (67.1%), and leaf (81.8%) of healthy plant were the highest groups, Pseudomonas species in rhizome (35.6%),
stem (50.3%) and leaf (60.5%) of diseased plants were the highest groups. Shannon-Wiener index and evenness index of healthy plant
of P. polyphylla var. chinensis were higher than that of diseased plants. Conclusion The dominant group in the healthy plant of P.
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polyphylla var. chinensis was Bacillus, while the dominant groups in the diseased plant of P. polyphylla var. chinensis was

Pseudomonas. The population diversity of the cultivable bacteria in healthy plant of P. polyphylla var. chinensis was more abundant

than that of diseased plant.

Key words: Paris polyphylla Smith var. chinensis (Franch.) Hara; stem rot; endophytic bacteria; 16 S rRNA; Bacillus spp.; Pseudomonas spp.
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Table 1 Identification of endophytic bacteria in Paris
polyphylla var. chinensis
K&K ALY BRI

FIAT-hcl-1  Pseudomonas extremorientalis
FIAT-hel-8 B [CEFFIRT IR Bacillus aryabhattai
FIAT-hel-11 EEERENE Pseudomonas koreensis
FIAT-hcl-13 Pseudomonas gessardii
FIAT-hel-15 32 SRR Bacillus siamensis
FIAT-hel-17 RERZEA M Bacillus pseudomycoides
FIAT-hel-19 Bacillus toyonensis
FIAT-hel-22 Bacillus glycinifermentans
FIAT-hel-23 2KRZEZEAUT I Paenibacillus Jamilae
FIAT-hcl-24 1SRRI Staphylococcus lentus
FIAT-hel-25 AHFEEERE Staphylococcus xylosus
FIAT-hel-30 {5 2EAIFF B Bacillus simplex
FIAT-hel-33 5 &5 Bacillus thuringiensis
FIAT-hel-34 WEIRZERIFF Bacillus cereus
FIAT-hel-36 TRFERNTH Brevibacterium frigoritolerans
FIAT-hcl-40 35T R2SEREER" Alcaligenes faecalis
subsp. faecalis
FIAT-hel-43 3SR AT Bacillus horneckiae

KY653093 99.86
KY653094100.00
KY653095 99.86
KY653096 99.64
KY653097 99.86
KY653098 98.87
KY653099 99.93
KY653100100.00
KY653101 99.58
KY653102 99.93
KY653103100.00
KY653104 99.86
KY653105100.00
KY653106100.00
KY653107 99.93
KY653108100.00

KY653109 99.51

FIAT-hel-47 WIVAGERERSEHUTE Lysinibacillus fusiformisKY653110100.00

FIAT-hel-50 g4 AT

Psychrobacillus psychrodurans
FIAT-hel-53 225 (e

Stenotrophomonas maltophilia
FIAT-hcl-63 BRIEAERTF A Enterobacter udwigii
FIAT-hel-64 EBRMIWE Leclercia adecarboxylata
FIAT-hel-65 AR HRIBRE Staphylococcus sciuri

KY653111100.00

KY653112 99.79

KY653113 99.29

KY653114 99.08
KY653115 99.83
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KRBT . BRASAEAR o AN AR 3 o B S %
AR, B3 HEERME. P gessardiis
P. extremorientalis & N—451>C, NIRFABEMEE .

TFERTFTI (AM747813)
FJAT-hel-36 (KY653107)
fRIFEA TR (BCVO01000086)
FIAT-hel-30 (KY653104)
JHRFEIUMTA (FR749913)
FJAT-hcl43 (KY653109)
FIAT-hel-8 (KY653094)
FTECEEUFTES (EF114313)
— FJAThel-17 (KY653098)
- {EELREFITR (ACMX01000133)
_ BEIRZHIFTE (AE016877)
FJAT-hek-34 (KY653106)
FJAT-hek-19 (KY653099)
Bacillus toyonensis (CPO06863)
FJAT-hel-33 (KY653105)
Fa 2R (ACNF01000156)
FIAT-hel-15 (KY653097)
M 4[[ TP EEITR (AIVFO1000043)
- FIAThel-22(K Y 653100)
- Bacillus glycinifermentans (LECW01000063)
g FIATh2S (KY6S3103)
AR (D83374)
— {[[ FIAT-hcl-24 (KY653102)

SRR (D83370)
FARATEIRRE (AJ421446)
FJAT-hel-65 (KY653115)
TATEATEINTH (jgi.1085849)
FIAT-hel-50 (KY653111)
FIAT-hcl47 (KY653110)
VIR (AB271743)
r FIATAck23 (KY6S3101)
ARSI (AR271157)
WEZFSFE BRI (JALV01000036)
FJAT-hel-53 (KY653112)
SGARFFRZERIER (BBIQV1000024)
FJAT-hcl-40 (KY653108)

AT
E Bl |

E FIATheh63 (KY653113)
FIATheh64 (KY653114)

FJAThel-11 (KY653095)
IR (AF468452)
- FJAThel-1 (KY653093)
Pseudomonas extremorientalis (AF405328)

{FJAT—hcl-l?s (KY653096)
Pseudomona gessoardii (AF074384)

—

002

1 £T 16 S rRNA FIHSRZ L ERAE MEHRY NJ &
Fig. 1 NJ phylogenetic tree of endophytic bacteria in Paris
polyphylla var. chinensis based on 16 S rRNA gene sequences
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TRV PSRN ‘
fECRDIR AT 1 0 11 0 00 Bacillus glycinife tans !
Bacillus toyonensis 1 0O 0 0 00 000 0"19 039 O‘.SS 0l_77 6_%
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AR AT 0 00 1 10 Fig. 2 Cluster analysis of endophytic bacteria in Paris
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S BRI 25 S HORF I, AL RS T TR (b
W22 5 7 B L A 1 1.0 0 10 e b
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es EHEAT A N - T - N T DS Sug e 98 e
—— o 0 0 1 1o JHE IV AT PR . AR AR 2F
e M B. glycinifermentans, XYERRIIFAET1EE
FA B 28 B 0 0 0 1 10

KB T OFEECAE (P extremorientalis. P.
gessardii)~ AKPRTFAINFB S FS77 0T R PR A
e WAt SRR B . AR AT ER R . A B
FZEBRIA o IS P A G R A T R
HA AR P extremorientalis< A KH12E 2E AU
B AEBUCR B R . SR A BR L R R R
TEWIAR IR ZE . XA 8H A, B E P
gessardii TEWFRIIIRZE . 250 W8OI o0 A0, %
T 5 A B L 0 AT T R R AR 2535

ST L QSR QAT B VR D AT AT O

Btk b, JLEERIAIRT B. glycinifermentans 1t
HEFAEMERRI B A oA
3.4 TRIBMIFEMAE S

A AR AN RS P 2 0 B B A 2 R,
ZERIHR 25 0 10 A A 40 B PR P35 B 23500k 7.32 X 10%,
1.790X10°, 2.999X 10° cfu/g, HZE#B i, Mk
i ARFARMRAR 2S5 LA A oA R, (AR
LN BRI 73.3%, Horp v B AT
Bt lm ol 6.33X10% cfu/g, ILAN, THHRERATHE. B
TEAG 2R 2 FU R 52 2 75 £ B o 1) P38 2 53 ) Ky
333X 10% 2.00X10%. 2.67X10" cfu/g; A
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PREETS LA AT B A RFA A, oy 25 N AR A B R R
67.1%, I 2EUAT R R A 3.00X 10% cfu/g, BEAF,
RICHEIR M . WV ST R . e 2 fr i
MBS 9k 1.67 X 10%. 023X 10*, 2.00 X 10
cfu/gs TR LERAT RO RABE,
P LG BRI T 81.8%, L R AL 2 A B 1) e
N 2.33X10% cfulg, ZVAWEA ZFHUFFRIE N 133X
10* cfu/g (& 3).
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B e LG AT 1
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i B ZF AT 1

A A 2 B

RN -

KDL ZEAUAT i 3
...

Bacillus glycinifermentans

mj PRI
= { bR
BT =
(=
m AR
BRI S

Bacillus toyonensis
TECECR 2 FAT B

Y RN Bacillus siamensis
Pseudomonas gessoardii

o R O v

Bl [ 28 ffL

Pseudomonas extremorientalis

(=}
W
—_
S

20

1.00X 10%, 1.67X10* cfu/g; *EIHIFEHRARZEETLL
AP B PR AT TR R AR, AR T AR 2R
T AN TR S 35.6%, &P AT B AR 2SN
AR SR 31.1%. BhAh, AKH R ZEAT R
GAS A KB . WIRZFAUAT IR T SERAT IR . RIE
MR TR ZF AT TR AR AR AT . AR B v 1
AR B 2 Bk 1A 0 B0 8 1.00X 107, 2.00 X
10%. 0.80X 10%. 1.00X 10*, 0.33X10%. 0.33 X10%,
0.67x 10" cfu/g (&l 3).
3.5 FREMIAEMERERS B E S

Wt 16 S TRNA A <98% I 1 A AN[Fl [ 43
K TTHAT Z R RO, SRR, 2hE Atk
FAEAEEASFIBAL G 65 Bk A A4 # m LAoy b 23
NP RETC, EFAEANFRAL N A 41 T 7 AT 2 R
WA 3, AEE LA N S R AR AN [R) BB A7 1) 2 FE
ORI 5 BE AR HOR MR DO AR AR 2 > g PR 28>
TR 2 > o R 25 > @R > T R

#3 HERFREHULANEAFND TSN
Table 3 Diversity of endophytic bacteria isolated from
different parts of Paris polyphylla var. chinensis

&3

EERRETLAERENE

Fig. 3 Number of endophytic bacteria in different parts of
Paris polyphylla var. chinensis

A TR R AN R A P9 2E 40 B A AR 22 57, I
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