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Isolation and identification of pathogens from rotted root of
Pinellia ternata in Guizhou province
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Abstract: [Objective] To identify microbes from rotted root of Pinellia ternata, so as to provide clues
for efficient prevention of this plant disease. [Methods] Pathogens were isolated and their
pathogenicity was confirmed by Koch’s rule. These pathogens were further studied through etiological,
morphological and bacteriological techniques. In addition, 16S rRNA sequence analysis was done for
bacterial pathogens, ITS and TEF sequence were used analysis for fungal pathogens. [Results] Twelve
strains of bacterial pathogens and five strains of fungal pathogens were found in rotted tuber of P.
ternata from three different cultivating places in Guizhou. The twelve strains of bacterial pathogens
belonged to Pectobacterium carotovorum subsp. carotovorum. Among the fungal pathogens, ZJ and Z3
belonged to Fusarium oxysporum, and D3, D5 and H1 belonged to F. solani. [Conclusion] The
pathogens that cause root-rot of Pinellia ternata in Guizhou include bacterial pathogens and fungal
pathogens.
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Figure 1 Pathogenicity test on Pinellia tuber

Note: A: Pathogenicity test of fungal pathogen; B: Pathogenicity test of bacterial pathogen; C: Control.
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Figure 2 Pathogenicity test on Pinellia ternata plant
TE: A, Br JOWHERRIM R . AR AR BTRERRE s C: SEIRZH b T RN ZE S A T R I .

Note: A, B: Symptom produced on leaf and petiole of Pinellia ternata plant; C: Symptom produced on tuber of Pinellia ternata.
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Table 1 Main bacteriological characteristics for 12
bacterial pathogens

WiH EAP
Items Results

41°C K
Growth at 41 °C
5% NaCl A= &
Growth at 5% NaCl
AW R
Acid production from glucose
Acid production from sucrose
g e i
Indole production
e
Oxidas
FHFRER I
Nitrate reduction
H,0, iK%
Catalase
i)l gl
Gelatin liquefaction
TERIIK A%
Starch hydrolysis
MR 5
MR reaction
V-P X5
VP reaction
Frismeh
Citrate production
H,S i1
H,S production
B PR,
Gram stain

He o+ B - B

Note: +: Positive reaction; —: Negative reaction.
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#* 2 16SrRNA RGEXRBE LTS EFT

Table 2 The reference sequences used in phylogenetic analyses based on 16S rRNA

7S £il% 75 SR #H/IE
Strains Accession numbers References Remark
P. carotovorum subsp. carotovorum strain RF1 DQ886670.1 18
P. carotovorum subsp. brasiliense strain 1001 JF926759.1 19
P. carotovorum subsp. carotovorum strain C150 JF926744.1 19
P. carotovorum subsp. carotovorum strain CFBP2046 JF926732.1 19
P. carotovorum subsp. carotovorum strain A10.1 JF926735.1 19
P. carotovorum subsp. carotovorum strain C144 JF926739.1 19
P. carotovorum subsp. carotovorum strain ATCC 15713 U80197.1 20 B
Pectobacterium betavasculorum strain ATCC 43762 U80198.1 20
Pectobacterium wasabiae CFBP 3304 U80199.1 20
Erwinia ananas U80196.1 20
Erwinia herbicola U80202.1 20
Erwinia amylovora U80195.1 20
Erwinia cypripedii U80201.1 20
Erwinia chrysanthemi U80200.1 20
P. carotovorum subsp. odoriferum strain LMG 17566 NR-025316.1 21
Pseudomonas fluorescens strain Pfl AY622220.1 22

RF1 (DQ886670.1)%5 B ¥ 4% 15 19 ¥ 51 AH 0L B ik
99%, Mohamed 22135 F FH pmrA #1 16S rRNA
Fr 90 % b 8 S BT R A B S RO I
(Pectobacterium carotovorum subsp. carotovorum)
AT T RGN, AR B RIZEATE R —
SC RGPS/ GRS, PSSR FE . 168
rRNA RG] 3) 7R 12 BR5e I 40 1 53511
SRR RS DR R A RS R
Ffi(Pectobacterium carotovorum subsp. carotovorum)
NP RE 7332, s B0 SCEL 88 B
MR RN —3, HEARN—L. RITEI
2 A I R 0 2R R 5 — S 3, NN,
iX 55 Kettani-Halabi 45 i %8 25 AL . 2% ATk,
HEIAY . EHAAREERY | 16S IRNA R4k
B MG R LA BRIk S 12
R D 0 B R S O SR A 2 | Bk
i W F# (Pectobacterium

carotovorum).

carotovorum  subsp.
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Gy B AR R PR A, 7 A ELA
B, R (B SA). /NS ERTRIGETE . B,
HRE AU, B, BESREL, 0-1 MR,
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R, H1. D3, D5 BRI FIEARHE S50
Jps9lk 7] T (Fusarium solani) i FRifE Il 5 —a >4,
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7Y8
HZz2
7Y15
————— HZ15
100 ———HZ12
7YY
HZ7

7Y3
64 ZY10

63 DF5

DF6

67

93

P. carotovorum subsp. carotovorum strain RF1 (DQ886670.1)

P. carotovorum subsp. carotovorum strain C150 (JF926744.1)

P. carotovorum subsp. carotovorum strain C144 (JF926739.1)
P. carotovorum subsp. carotovorum strain CFBP2046 (JF926732.1)
P. carotovorum subsp. carotovorum strain A10.1 (JF926735.1)
P. carotovorum subsp. carotovorum strain ATCC 15713 (U80197.1)

%9 { P. carotovorum subsp. brasiliense strain 1001 (JF926759.1)
51 P. carotovorum subsp. odoriferum strain LMG 17566 (NR 025316.1)

— Pectobacterium betavasculorum strain ATCC 43762 (U80198.1)

64 62— Pectobacterium wasabiae CFBP 3304 (U80199.1)

Erwinia chrysanthemi (U80200.1)

Erwinia ananas (U80196.1)

98— Erwinia herbicola (U80202.1)

— Erwinia amylovora (U80195.1)

51— Erwinia cypripedii (U80201.1)

Pseudomonas fluorescens strain Pf1 (AY622220.1)

3 12 #R9RIRAAE 16S rRNA B
Figure 3 Phylogenesis of 16S rRNA of twelve bacterial pathogens
TE: 55 N NIRRT 16S IRNA JEFFFSITE GenBank HHYZR 5155 733l ERYECF IR RGMIN 500 YOTHEINTE MGZ T M

JrI.

Note: The numbers in parentheses represent the accession numbers in the GenBank for the 16S rRNA gene sequences of those strains. The
numbers in the branching points are bootstrap values (expressed as percentages of 500 replications).
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W, 2030, JBHEMTAERIE, Mg xgE, =
o140 Ay 4 () BRI SB). 2 Z3 By 3Rtk &%
TE SR 52295k 71 B (Fusarium oxysporum) it 45
WA —a
2.4 JHEEE ITS #1 TEF F5 24

XTRED | R RA Y 5 MRECTR 291G L
ITS F1 TEF 1 B, # PCR Fe5e i =Wk Jb s A RS
RN , B 45 540 515 NCBI 19 GenBank %4
FESEAFIRIE R FEXT, 455 R . D3, DS, HI A ITS
5 5k J1 B (F. solani) P109-4 (HM461910.1)
GRS P SIARIE S 99%, Z1. Z3 1) ITS

41 55470148k TR (F. oxysporum) r160 (HQ649816.1)
SRS T SIAHLE TR 99%; D3, D5, HI 1)
TEF 3% 5% % J] % (F. solani) FRC S-2516
(IN235735.1)45 B kAR5 10 T S AR BLUEE 35 99%, ZT
Z3 W) TEF J¥4 54148k JI & (F. Oxysporum)
MAFF 744009 (DQ452425.1)%5 kAR5 (145 51 4
RIEEIS 99%, D3, D5, HI., ZJ. Z3 i ITS ¥4
O 425 NCBI 1y GenBank 3485, &5 5502
KJ019827.1,KJ019829.1, KJ019828.1, KF278962.1
il KJO19830.1. kKA MEGA 5.1 #fFHin
Neighbor-Joining P44 RGEIEMH . M ITS (K 6)
F1 TEF (K TR e nT I 1 23, 23 54
5] AR 2 F 43k I (F. oxysporum) SR 7E[f]— 43 3%
b, M D3, D5, H1 S5AS[R]EE B A 7m0 S )
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Figure 5 The characteristic of sporophore of fungal
pathogens (40%)

TH: A: HI BARAfLTHE; B: Z3 WA

Note: A: Strain H1; B: Strain Z3.

(F. solani) R 7E [i]—4> % I, ITS M TEF AR KL

RBRFEA—H

4 5 ,~E+ PDA - ‘-H-; 2?:'5\ S, e e A

El4 RRAGE PDA TR EATE % SRR, PRI S A T
Figure 4 Colony characteristic of fungal pathogens on PDA y N N
VE: A: D3 EKIE: B: D3 WHITE: C: z3 ibkim: D: AR —E P, EELSIELEMITEER

73 BRI SERLL T A CHRGER O, ¥ 2T 73 Wi Ok

Note: A: The face of colony of strain D3; B: The reverse side of ﬁ%(F oxysporum) )I% D3. D5. HI Eﬁfﬁjﬂ?ﬁiﬁ%
colony of strain D3; C: The face of colony of strain Z3; D: The ) ’ ’ ’

reverse side of colony of strain Z3. JITE (F. solani),

Fusarium oxysporum f. sp. melonis (AY188919.1)
Fusarium oxysporum isolate r160 (HQ649816.1)
65 Fusarium oxysporum isolate REF213 (JN859433.1)
89 —7J]
73
100 L Fusarium oxysporum f. sp. melonis strain HKU-956 (DQ535184.1)
Fusarium sacchari strain NRRL 43543 (EF453121.1)
Fusarium subglutinans culture-collection NRRIL.:22034 (GQ167235.1)
06 68 Fusarium subglutinans culture-collection NRRL:22002 (GQ167234.1)
98 Fusarium graminearum strain CBS 130615 (JX162258.1)
66 Fusarium graminearum isolate 1893 (KC577196.1)
92 Fusarium pseudograminearum strain NRRL28062 (DQ459871.1)
Fusarium sporotrichioides strain BBA 69072 (AF414972.1)
_61 97 —— Fusarium poae strain BBA 64810 (AF414966.1)
75 Fusarium poae isolate HMA-23 (GU480959.1)
Fusarium poae isolate HMA-31 (GU480964.1)
86l Fusarium poae strain BBA 70810 (AF414967.1)
— Fusarium graminum strain BBA65242 (AF111064.1)
100—— Fusarium flocciferum strain NRRL 45999 (GQ505465.1)
Fusarium solani isolate F12 (HQ379662.1)
Fusarium solani isolate BXGHO03 (JQ676178.1)
——HI
Fusarium solani isolate Tul-1 (HM214456.1)
——D3
Fusarium solani strain P109-4 (HM461910.1)
L—D5
Magnaporthe grisea isolate F1175 (KC291448.1)

6 5ThEIREE ITS HLn
Figure 6 Phylogenesis of ITS of five fungal pathogens
TE: 455 NN ERRET ITS JEFFHIFE GenBank HHIER S5 4330 s EMECF IR RGERIN 500 YR NTE IZ T R B H 23 L.
Note: The numbers in parentheses represent the accession numbers in the GenBank for the ITS gene sequences of those strains. The numbers
in the branching points are bootstrap values (expressed as percentages of 500 replications).
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61 Fusarium solani strain CBS 131775 (JX118990.1)
52’—': Fusarium solani strain V104901 gFN689824. 1;
Fusarium solani strain V104895 (FN689818.1

L HI

66 Fusarium solani 5-ee DPGS-2011 strain FRCS-2516 (JN235735.1)

—L——D3
98

D5

81 ——ZJ
71

97

%Fusarium solani strain FRC S1558 (DQ247277.1)
58{Fusarium solani strain CBS 119996 (HE647962.1)
67 Fusarium solani isolate FPOST-81 (KF275032.1)

Fusarium graminearum isolate CS3005 (GU370497.1

100, )
Fusarium graminearum strain LMSA 1.09.107 (JF278573.1)
97 Fusarium poae strain 173 (EU744833.1)
99 Fusarium poae strain 747 (EU744827.1)

Fusarium subglutinans strain CICC 2502 (KJ624982.1)
Fusarium subglutinans strain NRRL22016 (AF160289.1)

F z31sarium oxysporum f. sp. ciceris strain NRRL 32158 (F]538245.1)
Z

Fusarium oxysporum {f. sp. vasinfectum isolate AG6 (EU246547.1)
Fusarium oxysporum {. sr. fragariae strain MAFF 744009 (DQ452425.1)
Fusarium oxysporum isolat

Magnaporthe grisea isolate M61 (JF710424.1)

e SAT77 (DQ465933.1)

7 5 #ERERE TEF #tLkt
Figure 7 Phylogenesis of TEF of five fungal pathogens
T F55 N R TEF BT HI7E GenBank "PHYRSG 55 43308 EIET-FOR @ R GUMET 500 Y TEEETE B0 S0 E 43 .
Note: The numbers in parentheses represent the accession numbers in the GenBank for the TEF gene sequences of those strains. The numbers
in the branching points are bootstrap values (expressed as percentages of 500 replications).
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(Pectobacterium carotovorum subsp. carotovorum),
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