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Isolation and identification of pathogens causing root rot on
Aconitum carmichaelii Debx.
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Abstract: [Background] Root rot is highly susceptible to the cultivated Aconitum carmichaelii Debx. in
Jiangyou area of Sichuan, China. The plants wither and die after being infected by root rot, which
ultimately affects the yield of medicinal materials. The prevention and treatment of the root rot are difficult
due to complex pathogenic factors and the diversity of pathogenic fungi. [Objective] To identify the
pathogens of root rot on A. carmichaelii Debx. cultivated in Jiangyou area, and to provide theoretical basis
for diagnosis and prevention of the disease. [Methods] Pathogen isolation was carried out by means of
diseased tissue isolation method. Koch’s rule was used to prove the pathogenicity of fungal strain isolated
from A. carmichaelii. The pathogens were identified based on their morphological characteristics and
rDNA-ITS sequence. [Results] Forty-seven fungi isolates were isolated from the root rot of A.
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carmichaelii. Strains GF3-3, GF3-6 and GF6-1 were the causal pathogen fungi of the root rot of A.
carmichaelii. The pathogen strains GF3-3, GF3-6 and GF6-1 were identified as Fusarium solani, F.
oxysporum and F. proliferatum via morphological characteristics and rDNA-ITS sequence. [Conclusion]
Fusarium solani, F. oxysporum and F. proliferatum were the principal pathogenic fungi causing root rot
disease of A. carmichaelii. This is the first report of root rot of A. carmichaelii caused by F. proliferatum.

Keywords: Aconitum carmichaelii Debx., Root Rot Disease, Pathogens, Isolation, Identification
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51¥1(10 pmol/L)4% 1 uL, DNA #i#k 1 pL, ddH,0
9.5 uL, PCR JZii4cfF: 95°C 3 min; 95°C30s,
54 °C45s, 72°C60s, 30 MMEH; 72 °C 10 min,
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Figure 1 Symptoms of root rot of A. carmichaelii Debx.
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Pk GF3-3. GF3-6 fil GF6-1 F Bl AR wasetk, IF
PO S BIWEER, Ha B0 5100 44.7%.
14.9%F1 4.3%. 3 PR MR T kY1 7 7 d i)
RIFHE B K 100% ., 73.3%F1 80%, RS HEMT
K HI N 100% . IRA MBS 53 5H
GF3-3+GF3-6(H1) . GF3-3+GF6-1(H2) . GF3-6+
GF6-1(H3)#il GF3-3+GF3-6+GF6-1(H4)., Hfth ELH#
Kot BRZH AR R AT AT AE (B 2)0 A& k1)
YRR B B SRR ARAR R ) 2 B, i
R S A o 9 D A

acC D

e A bRt E#Roy; B: MM T ARy CL D BUR Sk BEUI.

Note: A: Above ground part of diseased plant; B: Underground part of diseased plant; C, D: Transverse section of diseased aconite.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



PR Sk R I R 1) 20 1 5 M

2453

B2 SVR#EME—FRER 3dREMIER

Figure 2 Symptoms of the slices inoculated with a single pathogen for 3 days
TF: A-C: 435I MRl GF3-3. GF3-6 il GF6-1 5 A AEIR; D: XTI,
Note: A—C: Symptoms of the slices inoculated with GF3-3, GF3-6 and GF6-1, respectively; D: Control.

L Y) i FEHEE R B — R PR 3 d [/ R
WK 2L, I H BT o BAR G Ak
filFRTR 2 d K E 2, IF Hr W A A
&, TR (K 3). 7 d Ja U Bk U i SE 2 ks,
e 5y oy, A4 55 [R) 80 R AR AH ) 19 <
TR o X — B ) A0 Uk B 5 Sk MRS AN 2 PR R — 30
WEIRR, T2k 2R E SR TR
23 SLRBHEEEEMESEE
231 GF3-3 BEEMEMKRES

GF3-3 Wk IAE , GRSk, Hi

B3 Sk FEMREAHEE 2dEER

BB, [, WEaT LS4, IEEE
SRR R, BEFE 4 d WY EAR R 5.8 cm. /NS
HHFRZE, BRRPEE, K/ A(9.6-17.3) pmx
(3.3-4.7) um, HFATFHRHBMOEMTR F; o4
PR R KA 20 300, K
/N (21.8-41.3) pmx(3.1-4.7) um; JEIEALTERIE,
B WA (K] 4)
232 GF3-6 BEFMEKRES

GF3-6 W& [RIJE , NS5 55 Uk, TR 22 B4R
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Figure 3 Symptoms of the slices after inoculation with mixed pathogenic fungi for 2 days

W A-D: 50 HL1, H2. H3 fil H4 50 K RAEIR.

Note: A—D: Symptoms of the slices inoculated with H1, H2, H3 and H4.

El 4 &tk GF3-3 MEBMEARSIE

Figure 4 Colony and morphology of Fusarium solani strain GF3-3
e Ar HRIES; B: AT AER T C REVMEMT; D: JBHEMT. iR B-D: 30 um.
Note: A: Colony morphology; B: The conidiophore and conidium; C: Macroconidium; D: Chlamydospore. Scale bar: B-D: 30 um.
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(32.2-47.4) umx(2.1-3.3) um, 1-3 P3rFE; LR
17 (& 6).
24 BIRBHEHBFEENS FENELEE
FHEBE BT 1TS1 1 1TSA X5
rDNA-ITS X417 PCR 4744, 1.0%EE I HL KIS ,
£ 750-500 bp Z [AI15 8 —Z& WG I 454 . 28l

GF3-3.GF3-6 Il GF6-1 [t i Bk JE 43514 568 562
11 562 bp, GenBank H )% 5% 543 1) & MN504655
MN504656 Fil MN504654., K5t 5 GenBank H1i,
TR E , GF3-3 &5 Fusarium solani (NR_163531.1)
AFHLLEE 7 99.3% , GF3-6 5 F. oxysporum (MH911375.1)
AL E A 995% , GF6-1 5 F. proliferatum
(MK332493. 1)Ll A 99.8%. F§ MEGA 7.0 4 £k
R RBEM(E 7),GF3-3 5 F. solani (NR_163531.1)
TE AZ4E 100%7K V-5 h— 3¢ ; GF3-6 55 F. oxysporum
(MH911375.1)7F H %+ {H 98% /K V-3 A —K, GF6-1
5 F. proliferatum (MK332493.1)7F [ 24 {8 93%7K -
RHh—K, N5 GF3-6 HFHEN K, NEHLR
PERBET . 458 BRI SRR B S R,
¥ GF3-3 %5 M4k /I F. solani, ¥ GF3-6
U E NATHE JT 1 F. oxysporum, B GF6-1 Y&k
2 Hi48 1 F. proliferatum.,

D

El 5 &tk GF3-6 MEIEME KRS

Figure 5 Colony and morphology of F. oxysporum strain GF3-6
e Ar HRIERS; B: AT AERT; C: REVMEMT; D: BEHEMAT. /R B-D: 30 um.
Note: A: Colony morphology; B: The conidiophore and conidium; C: Macroconidium; D: Chlamydospore. Scale bar: B-D: 30 um.

Bl 6 &k GF6-1 METEMEAES

Figure 6 Colony and morphology of F. proliferatum strain GF6-1
e A HRIES; B: AT ER T Co REVMEMT. F7R: B, C: 30 um.
Note: A: Colony morphology; B: The conidiophore and conidium; C: Macroconidium. Scale bar: B, C: 30 um.
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707 Fusarium lateritium var. lateritium CBS 268.51 (MH856850.1)
84| Fusarium tricinctum CBS 253.50 (MH856607.1)

99

0g) GF3-6 (MN504656)

87| | GF6-1 (MN504654)

i
0.050

B 7 ETF rDNA-ITS FAIDHHEEMRF R E K

Fusarium tricinctum CBS 261.51 (MH856847.1)
6l usarium avenaceum CBS 143.25 (MH854819.1)
Fusarium lateritium var. lateritium CBS 180.30 (MH855103.1)
82! Fusarium lateritium var. lateritium CBS 165.57 (MH857682.1)
| GF3-3 (MN504655)
1001 Fysarium solani CBS 140079 (NR163531.1)

Fusarium oxysporum MF11 (MH911375.1)

93! Fusarium proliferatum MAFF 236459 (AB725612.1)
Fusarium nisikadoi CBS 456.97 (MH862661.1)
Fusarium circinatum CBS 405.97 (KC464617.1)
2 Fusarium circinatum CBS 405.97 (NR120263.1)
97| Fusarium sacchari CBS 186.33 (MH855403.1)
Fusarium sacchari CBS 184.29 (MH855037.1)
Sclerotinia sclerotiorum CBS 499.50 (KF859933.1)

Figure 7 Phylogenetic tree based on rDNA-ITS sequence analysis

T 4 > BB R Bootstrap 56 1 32 R A 3R, H R X HHE (Bootstrap)>50% (14 SUE B /s 7E 45 24k 43 3215 15 1 LA Sclerotinia
sclerotiorum AN s H55 P9 N ERRSE 5 A1 GenBank #3155 & AR AR AR A 5 A Bl E AT K.

Note: The confidence values over 50% from 1 000 replicate bootstrap samplings are shown at each node; Sclerotinia sclerotiorum is an
outgroup; Strain numbers and GenBank accession numbers are shown in the parentheses; Scale bar indicates the base substitution rate.
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proliferatum), %5 Wang 20U 8 i 12 S AR g
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AR 06 L TR A IS 2 e A AR A D)1 7 X
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