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Isolation and identification of two main soil-borne pathogens on Atractylodes
macrocephala and screening of fungicides in vitro
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Abstract The sheath blight and southern blight are two major soil-borne diseases in the cultivation of Atractylodes
macrocephala , which occur severely during seedling and growing periods. In this study, we collected Atractylodes
plants with typical symptoms from Pan’an County, Zhejiang Province. and determined the pathogens through iso-
lation, purification and pathogenicity tests. Morphology characteristics and rDNA-ITS sequence analysis indicated
that the pathogens were Rhizoctonia solani for sheath blight disease and Sclerotium rolfsii for southern blight dis-
ease, respectively. Indoor toxicity tests demonstrated that the bioactivity against R. solani were: thifluzamide >
fludioxonil > tebuconazole > tetraconazole > pyraclostrobin > prothioconazole > azoxystrobin > boscalid >
difenoconazole > prochloraz, and the bioactivity against S. rolfsii were: pyraclostrobin >> thifluzamide > azox-
ystrobin > tebuconazole > fludioxonil > difenoconazole > prothioconazole > boscalid > tetraconazole > pro-
chloraz. Among them, thifluzamide was most effective to both pathogens, with ECs, values of 0.06 and 0.03 mg/L,
respectively.
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Table 1 Concentration of fungicides for toxicity measurement

& Disease Z A7 Fungicide

#e )& /mg » L~ Concentration

SEAGA BEK R thifluzamide 0.012 5 0. 025 0. 05 0.1 0.2
Sheath blight & B fludioxonil 0.025 0. 05 0.1 0.2 0.4
TR tebuconazole 0.062 5 0. 125 0. 25 0.5 1
Nkl ik B FiE pyraclostrobin 0. 156 25 0.312 5 0. 625 1. 25 285
PO R ke tetraconazole 0. 156 25 0.3125 0. 625 1. 25 785
AT g azoxystrobin 0. 25 0.5 1 2 4
WE Bk 14 i boscalid 0. 25 0.5 1 2 4
ik H 215 difenoconazole 0. 625 1. 25 2.5 5 10
PR M prothioconazole 0.078 125 0.312 5 1. 25 5 20
Bkt iz prochloraz 0.312 5 1. 25 5 20 40
2897 N ik 7 PiE pyraclostrobin 0. 006 25 0.012 5 0. 025 0. 05 0.1
Southern blight WEDKERE thifluzamide 0.012 5 0. 025 0. 05 0.1 0.2
% i fiE fludioxonil 0. 025 0. 05 0.1 0.2 0.4
A TF g azoxystrobin 0.031 25 0.062 5 0.125 0. 25 0.5
TR tebuconazole 0.062 5 0.125 0. 25 0.5 1
ZJ5k P e difenoconazole 0.078 125 0. 156 25 0.312 5 0. 625 1. 25
BERE R B boscalid 0. 125 0. 25 0.5 1 2
PR FE M prothioconazole 0. 156 25 0.312 5 0. 625 1. 25 285
U e kM tetraconazole 0. 156 25 0.312 5 0. 625 1. 25 2,5
Bk fif iz prochloraz 2.5 5 10 20 40
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a~b: FAKBZLKIAEPDA EA:K:3 df19 d (&%, c: 2 Giemsafeta Jg 4, Bl R K10 um; d~e: @AKBZBI1{EPDA 4K

3 df9 dEivE; £ wi%, AR AS mm
a-b: Colony of isolate BZLK1 on PDA plate for 3 days and 9 days; c: Stained cells by Giemsa, the scale is 10 um; d-e: Colony
of isolate BZBJ1 on PDA plate for 3 days and 9 days; f: Sclerotia on PDA plate, the scale is 5 mm

B 1 ®EE BZLKI #1 BZBJ1 £ PDA FHEELE
Fig. 1 Morphological characters of pathogens BZLLK1 and BZBJ1 on PDA plate

2.3 EERE rDNA-ITS FEH ¥ 1R 55 2 BLAST #f: 48 GenBank 34 ¢ i #E47 [6) J5 7 1
PLEAR ST AR A L2805 P A 5 i SE R 41 DNA &8 85 R B /R 57 M Z2A% 56 R. solani FIF5HE/IMEZT S.
VEAEAR , DL ITS Jp8 51 kT PCRY 4. 000 rol fsii ORISR R s » E UM DG T BRI TTS J3281), 1
743 700 bp 1 650 bp KLY DNA R B, I P& MEGA 6. 06 ZR{AFBHEeA R G (K 2).
541 R. solani (F1492140)

BZLK1
R. solani (JX913812)
R. solani (FJ492103)
R. solani (F1746975)
R. solani (F]1492123)
L—R. cerealis (AF222793) I R cerealis
99L R. cerealis (AF063019) ’

100 S. cepivorum (KP257580)
|'S. cepivorum (FJ460433)
S. rolfsii (KU128903)

N 00' S. rolfsii (KC867346)
28|‘| S. rolfsii (KC867345)
27 BZBJ1

R. solani

99

I S. cepivorum

S. rolfsii
0.05

2 ETAMBRERREXER ITS FIHEH AL
Fig. 2 Phylogenetic trees between two pathogens and other fungi based on ITS nucleotide sequences
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Table 2 Toxicity of 10 fungicides against Rhizoctonia solani
%%T%I?{"J ECsy /mg » 1! ﬁ)’? IE]UﬂjﬁF% . *ch%i&(r)' A *HXﬂlﬁﬁ '

Fungicide Toxicity equation Correlation coefficient Relative toxicity
ERR L thifluzamide 0. 06 y=0. 986 5x10. 445 4 0.998 8 222
I Ei g fludioxonil 0. 06 y=5. 367 6210. 202 9 0.999 1 222
JmERE tebuconazole 0.33 y=0. 461 1x+0. 348 0 0.999 1 40
DU ML tetraconazole 0. 65 y=0. 186 5x+0. 378 7 0. 995 2 20
Nk ik 7 i pyraclostrobin 0. 90 y=0. 262 3x10. 263 6 0.994 3 15
TR FME prothioconazole 1.02 y=0. 075 6x10. 423 0 0.990 8 13
2 # g azoxystrobin 1. 38 y=0. 252 2x+0. 152 7 0.979 6 10
WERERE % boscalid 1.41 y=0. 037 1x+0. 447 7 0. 996 5 9
ik B 2Amk difenoconazole 2.69 y=0. 022 0x+0. 440 9 0.994 8 5
k4 i prochloraz 13. 29 y=0. 018 4x+0. 255 5 0. 987 4 1

R3 0HREFNFENMEHENSHNUE

Table 3 Toxicity test of 10 fungicides against Sclerotium rol fsii

ENRil . - B ) [ 5 77 7 AR L) AHXS5E )
Fungicide ECso/mg « L Toxicity equation Correlation coefficient Relative toxicity
N MRk B S pyraclostrobin 0.02 y=1.159 6x+0. 481 7 0.956 8 582
ENL LI thifluzamide 0.03 y=4.525 5x10. 383 0 0.996 1 388
B # g azoxystrobin 0.11 y=2.120 8x+0. 269 2 0.998 1 106
TR JE tebuconazole 0.13 y=0. 599 8x10. 423 2 0.998 9 89
I #FfiE fludioxonil 0.13 y=3.428 9x+0. 041 4 0.996 6 89
ik B 2R Mk difenoconazole 0. 26 y=0. 292 4x+0. 424 5 0.982 6 45
PN e prothioconazole 0. 46 y=0. 066 3x+0. 469 5 0.998 4 25
TERE R IE boscalid 0. 47 y=0. 368 4x+0. 326 1 0.991 5 25
U S EEME tetraconazole 0. 48 y=0. 181 6x10. 413 7 0.999 9 24
Bk i prochloraz 11. 63 y=0.032 92+0. 117 4 0.987 5 1
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