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First Report of Wilt Disease on Peucedanum japonicum
and Selection of Fungicides
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Abstract Peucedanum japonicum is a subtropical annual plant belonging to the family Apiaceae. P
Japonicum leaves and roots were used as home remedies, such as cough and neuralgia. Fusarium solani in P,
Japonicum has been described as a causal pathogen for the wilt disease. In Korea the pathogen has not yet
been identified. Of the five selected fungicides, the control value of propaocarb hydrochloride and hymexazol
exceeded 80%. The results suggest that these fungicides are appropriate for controlling Fusarium wilt in P,

Japonicum as chemical control agents.
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2 A A 595, T Ht A S
Al Al 7E G = AL 9lE A=tk (Jung et al., 2014).

AA A T Rl A7leUES tiiRe] AldlA
A7t o] Fo] AL glom, AlAfE]e] Aul gFo R <l
ato] Wo] HIMshA WA sk Aot} MAHS
2 A7gvEe) BAshs 78 Ao Rs @Rt &
3= Rhizoctonia solanidll 23|14 EAsH= EAEH (Farr
and Rossman, 2015)3} Puccinia jogashimensis©l| 2]a)4 &
Aal= BHo] 9lom (Ko et al, 2015) APdaiol] £ah=
Erysiphe heraclei (Choi et al., 2014)0l] 234 WA sl= 3
7V, Alternaria spp.ol elaiA WS 34 FH ol
th(Jian et al., 2013).
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Fig. 1. Morphological characteristics of the causative pathogen
and symptoms of the wilt disease. A: Seven-day-old mycelia of
Fusarium solani on a potato dextrose agar, B: Microconidia of
E solani, C, D: Occurrence of Fusarium wilt in Peucedanum
japonicum.
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Table 1. List of fungicides used for this study
Fungicides Principal ingredient Efficacy test Phytotoxicity test
(%) Dilution Treatment method 1X 2X
Low disease periods
. 2,000 Pesticide was treated 2 times, 2,000 1,000
Amisulbrom FL 133 (1 L/m?) interval 10 days (1 L/m?) (1 L/m?)
Soil-drenching

. 1,000 " 1,000 500
Pyraclostrobin FL 11 (I i /m?) (1 Lim?) (1 Lim?)
Propamocarb-hydrochloride SL 66.5 a ?3212) " a i(;?nz) a iS/?HQ)

500 " 500 250
Hymexazol SL 30 (1 Lim?) (1 L/m?) (1 Lim?)

. 1,000 " 1,000 500
Carbendazim WP 60 (1 Lim?) (1 Lim?) (1 Lim?)
Control - - - - -
itk EUEE olg3le] Ae F Im20mE 1208 BF  ZASHA0R, o) AP PO verte el §

1.2 mx 2m)—— Y| 53 F3A et 7/37]‘2
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BACE BEA FEH)eIA
U CFES FE AlldE Fx 2 o
= 98] A A E(0.8 mx20 myE I =3}

UHofn Mg

A71Evkeel WA sk ]%% ‘%}Zﬂﬁ] ﬂ}ﬂ °k7<ﬂ§‘ A

WAL A} AtA| 57}7<]E Akate]
?joﬂ AHEE oMl =dS WAEE ‘?—.Xﬂ‘ﬂ am1sulbrom
(13.5%) Ad=r3iAl, 53 LS WAlskE oAl pyra-
clostrobin (11%) A J<r3HA|, 2= WAsl= oFAIQd
propamocarb hydrochloride (66.5%) 244, hymexazol (30%)
A7), SRS H*Xﬂ%]i: okl carbendazim (60%) <=3}
A Adrsto] A3 Z18 8t tH(Table 1).

oM ZAAIH
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< 2,00080(1 Lim*) o2 3]Aste] o8 AJFES 18aial
213%, ofal] A1FS 7151 200090 (1 Lim*)2k ¥l 1 1,0004
(1Lm)E XPsiqict. o2 ofAle] tigh Garfdoss
pyraclostrobin 2’3314 (11%)= 1,000 (1 L/m?), propa-
mocarb hydrochloride 24| (66.5%)= 50041 (1 L/m?), Hymexazol
A7) (30%)= 500HH(1 L/m?), carbendazim <=3} (60%)=
10008 (1 L/m)& 8]Asled okg AldS Jdsisnh o
kAl th3t okl AlE-S amisulbrom HA3HA|9} FU S}
Al 7S oFs Al $Ya s, g 7
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A 7+ 3070A 9] A ES At oWFEE AR
o} ofell AlES RAteke WO RE VISR WE BT
ofs A FYshl dHEe R dAsiion, 2017d 7
2 300l Al F 3,5, 7 HHoE 9k o' vehte
ofafl ] ZARIGATE 57K S AREEte] ZAbE
o|FES FA5hs W S 2+= DMRT (Duncas’s Multiple
Range Test)7} AFEEIROH, o|F el WE WAVIE T+
e e AI7H%) = (1 - GRIA o] W A B/
g2 ¥ B E) x 1002 WA S =&

e

=
A=
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Table 2. Comparison of morphological characteristics of a fungus obtained from Peucedanum japonicum.

Characteristics
Structure - =
F1? Fusarium solani®
Growth rate (mm/day) 7.5 9~10
Aerial mycelium (color) White to pink Usually rather sparse
Shape 1- or 2-celled, oval, ellipsoid to subcylindric 1- or 2-celled, oval, ellipsoid to subcylindric
24.6 5.0 10x3.5

Micro-conidia Size (jm) (20.6~30 x 4.4~5.0) (5~17 % 2.8~5.0)

Thick-walled, subcylindric, slightly curved, Thick-walled, subcylindric, slightly curved,

Shape with a short and blunt apical and an indistinctly ~ with a short and blunt apical and an indistinctly
pedicellate basal cell pedicellate basal cell

“F1 indicated an isolate F solani from the Peucedanum japonicum.
Fusarium solani described by Gerlach and Nirenberg (1982).

Fusarium solani isolate T8a
Fusarium solani isolate T4

Fusarium solani isolate T8b

Fusarium solani isolate T20
F1

Fusarium solani strain JALPK

r Botrytis californica Wsp 72753
l Botrytis porri MUCL 3234

_,_— Aspergilus nomius
Aspergilus niger ATCC 16888
Penicillium onobense CBS 174.81
_rPeniciI/ium simplicissimum CBS 372.48

— Phytophthora litoralis CBS 127953
L Penicillium gregata CBS 127952

010

Fig. 2. Phylogenetic analysis using a neighbor-joining approach comparing the internal transcribed spacer region of Fusarium solani
with that of other fungus retrieved from GenBank. F1 indicated an isolate F. solani from the Peucedanum japonicum.

By EX 0 AFNE vl O 2 Fusarium solaniol 28] 2y
ke W7IEUE AlESH S Hx B 8} S},

o] AHS AL, Aol 20-30 umE =7 = A ch(Fig.
1B) (Table 2). Feld 54 7122, B 58S S
Aozt 2 3752 A7IAE BHOZ= ITS 14 %
oS Agsle] AsT BAE 33T Y93 9714 H ux &3

=1

dL 7L o], HEFF(F1)] ITS F714E S NCBId A7V HENA B sh= ] Al el that 57F4] of
A blast searchdr 22 Fusairum solaniz 5= o] 3} Aol thet kg AFozE 7 AETF o|HFE 19
= GenBank accession number KY914560.2, KX583233.1M, gk A7 EUE 4S5 s AR o)A

KY910884.19} 99%c1d GAlek= Aoz SRIHTE o]8 A
nero g e AleT wAAHAEES Fusarium solaniot HEES HAoH BE oA AEolA FAeTe] oW
2E Aol Sske A SRlsiion, e goldl &2 38.9%cll Hlte] gro] A S = ATHFig. 3). Fig. 4
Botrytis spp., Aspergilus spp.2H= TFEA 1w A A= A o} Z+o] WA 7H %)= amisulbrom H/JSHAl 71.4%, pyra-
< RIS (Fig. 2). Fusairum solanidl &)t A7 5UE clostrobin /<=3l 65.7%, propamocarb hydrochloride
A e SRt oyt HAAM T B | Aol ¢l N7 83.0%, hymexazol 24| 85.8%, carbendazim F3}HA]
o}, mEbA R8st ArARel ey §4% ITS 871414 542%% 235 H3O™, 71 F propamocarb hydrochloride

A= hymexazol HA| A] Al 5.5%2] 7HF w2 o]

rO N met o
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Fig. 3. Disease incidence of treated and control groups. Using DMRT analysis (P < 0.05) significant differences were evaluated
among the groups. Letters represented ANONA value in each experimental treatment.
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Fig. 4. Disease control value of the fungicides. Control value was calculated by following equation; Control value (%)= (1 —
Diseased rate of fungicide treatment / Diseased rate of un-treatment control) x 100.

HA 2} hymexazo A7} 2+ 83.0%, 85.8% o] =& AROA 9] kg AF AHEAM = A H TS o
IS BTk M okl A5 AREAMT 7 o FEF WAVFE ST ARelX Y] ol FE (%)

Al tisliA 5 FlE Hols /2 YA &3ktt amisulbrom H38HAl 11.1%, pyraclostrobin 2 g<3}A]

ol
(data not shown). 13.3%, propamocarb hydrochloride 4% 6.6%, hymexazol
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A 5.5%, carbendazim F3HA|7} 17.7%=2 G EHA00H,
T2 79l 41.1%00 vlste] 2F WA S EJATHFig. 3).
2] T-9} vlwste] 113k WA 7H%)2ATE amisulbrom Y
4814 73.0%, pyraclostrobin 93314 67.6%, propa-
mocarb hydrochloride 94| 83.9%, hymexazol %44 86.6%,
carbendazim =347} 56.8%= =GO, A kg A
o} FY3kA propamocarb hydrochloride 44, hymexazol
NA7F 72} 83.9%, 86.6%= EA FEEUCE AR] oF
3l A% A=A 57FA Aol thelja BT ofs R Kol
= 2 YEREA] e9ktH(data not shown). AHg 3} AFIA]
o] A7|5VHE XA BF propamocarb hydrochloride
A, hymexazol A7} 2]l vlste] WA7F7} 80%
oz o 24Hglon, okl nele Z4o] ekt
2 FRerz A7 HE A B SH= Fusairum Al

[eZ]

d

ol

i

228 WAIsHE SMIEA AHE)} At
W) TS HROR A5 N5 Yl 42
O

2kA| ZA1= Propamocarb hydrochloride 2§42} hymexazol
°ﬂxﬂ7} WA 7EF 80% oo R A U= o] olf&
e F 7 A 25 Al Z2] sterole] AEAS A&l 5
£ 713 7FA3L Qlth(Papavizas et al., 1978). A7 UE
A SS9 YH O 2= Fusairum solaniol] 2314 WA s}
o, Alzete] 2 482 sterokd AskE 712 717
OFA| 2A] WA 7F A gelrhal ke
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