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In February 2019, a damping-off disease occurred at the seedling stage of paprika in a commercial nursery
located in Cheorwon, Korea. A species of Fusarium was isolated from the diseased plant and it was identified
as Fusarium oxysporum based on morphological characteristics and nucleotide sequence data of translation
elongation factor 1-a and the largest subunit of RNA polymerase. The isolate obtained was revealed to be
pathogenic to the host plant through pathogenicity tests, and the reisolation of the pathogen confirmed
Koch's postulates. This is the first report of damping-off caused by Fusarium oxysporum on paprika in Korea.
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a3 2)7Hpaprika, bell pepper)+= 31 (Capsicum annuum
L, peppen?| 3 FF2A FeH o2 F BYY EAS 71
o, o] Fo} Tkl (sweet peppern)til = H 2= 71x]1HSo-
lanaceae) Ao |t} wf = |7t 2017¢ = AJAFHZA 0] 712
ha24] 2007 AJAFHZQ] 320 haof| H]3l| & o 2 F71519)
o, 2017 ABAFFL 78,000 2. 2 20071 AJAFFS] 29,000
E3} w|wsl 2 A ol thHMinistry of Agriculture, Food and
Rural Affairs, 2018). T+ g]7t= =] Al I35 SollA g
AR FEAE2 T2 dEOE $EHIL 9lom, 2017 S
u}z2|7} Y4 78,000 FollA &3] 3500022 4=
Z H|FL 9F 45%2] Ao 2 YEGTHMinistry of Agriculture,
Food and Rural Affairs and Korea Agro-Fisheries & Food Trade
Corporation, 2018).

Research in Plant Disease
PISSN 1598-2262, elSSN 2233-9191
www.online-rpd.org

(©The Korean Society of Plant Pathology

A2 (damping-off& A AAHC 2 thobet 229] §1
HACA Yehs e 2 7|3 AHET Aol ot 5~80%
9] Fja7} LAYst= A2 HiEo] gitk(Lamichhane 5,
2017). A5 ofg] T/ A=A FFolol s WA
3k 4= 1o, £3] Pythium spp., Rhizoctonia spp., Phytoph-
thora spp., Fusarium spp2] 2=l FQ AQIH#0 2 AHA]
Qltk(Lamichhane 5, 2017).

2019 2o A9 gt FHA oA T}Fsho] Zuf F<Ql ot
H7HES: R E) 29| 30% F=o| A A=t FARE
Fol Ueh} 87} AIS0] S walrh WAkt ol
F 9= ghze)zh 1o Aol MAE Al7of vrebth
S} QA7 s B FAk] B
Bz ZWsto] o] EFstlet =22 I A4
AJA] Fekar 2o, glo] AEs 4 YElZ|=
SHITHFig. 1A-B). HE JEA 2R UIF-E 25 27
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Fig. 1. Characteristics of Fusarium oxysporum causing damping-off on seedlings of paprika. A: Paprika seedlings exhibiting damping-off
symptoms. B: Brown necrosis appearing on stems and roots. C: A ten-day culture of F. oxysporum on potato dextrose agar. D: Macroconidia,

E: Microconidia, F: Chlamydospores. Scale bar = 10 um (D, E and F).
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el 22| e A 10572 7] S 70% olleh
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33] AlAsHT B S Slsl 2 AARE 3 mm x 3mm
712 gA ARen, 3 10719 225 SR (water
agano]l X|A}S19TE AFLo] A 327 HjokEt T A1EA 24
A Aot FALY] BEE-S wofujo] ZHR-eHAAA] (po-
tato dextrose agar)of| 2|A}sto] wljokstich A& 2 AFR3E 10
o) 22 BECH FAT RO 2 FFolrt ek AL
Q5HATE 79 o] FAREAN AL FEolH FHE ERp=R
o S RS olgatel & o Restgon, dET
% 1S S5 Al B 2 o] KACC 487042 7|3k gick

HATO| FSIH EY.  TARBX|of| A 24 W=] gt
FAE = AP WAV (cottony) o & BJsHHL, vk
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W) FoHd B4 TS| 18 B shlold 9
water agaro]] 2] &0} carnation leaf agar (CLA)E A|Z3}9.S
o}, KACC 48704 22 CLA BJRJoll 4 7217} wiokalsict, el
A3z ZHmacroconidia) <= F-A4o]m 1826 x 3-5ume] 27]|2 1-3
7he] AHE 7R ozE - W 2o IThFig. 1D). 2% 24
3Z ZHmicroconidia)= 0| 6-10 x 2-4 um2] F7|2 Zgo]
L BRI AT Fig. 1E). 3-8 Z X (chlamydospore)i= AF]

B2olu F7toll FAE e 7-12ume] 7|2 A= g0l
THFig. 1F). o213t B ¥x+] Fe2] /-2 Fusarium oxysporum
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(Quiagen)& o83} genomic DNAE FE3}%ith EF1/EF2
o (Geiser 5, 2004)Z ©]-&35}o] TEF (translation elongation
factor 1-a) -47}Fe] Y A7|HEE PCRE FZAIA F 623 bp
9] A71MEe S3H3IT 3 Fa/G2R Z2to]H(O'Donell 5,
2010)& o83} RPB1 (the largest subunit of RNA polymerase)
AR YR F7IMES SZAIR F 1,765 bpf] A7 IMES
Z55Hh 107]9] 5 BF T 7HR] ARk 971490 &
he EHI5HIT, 3t 5=(KACC 48704) 2] TEF -7-2A} H714]
&2 NCBI GenBanko]| accession no. MK7323522 SZ35}¢th
SegMan 3= 2 72H(DNASTAR Lasergene, Madison, WI, USA)-2- 0]
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99| MK732352 Fusarium oxysporum ex paprika (KACC 48704)

100

KF928930 F. oxysporum ex paprika

- FJ538245 F. oxysporum f. sp. ciceris
KF913727 F. oxysporum f. sp. pisi
- HMO057341 F. commune
- KC808228 F. verticillioides
- = JFT40708 F. sacchari

JX118998 F. proliferatum

AF324321 F. redolens

GU250557 F. concolor
JX118990 F. solani

0.02

Fig. 2. Neighbor-joining tree based on the partial sequences of TEF (translation elongation factor 1-a) showing phylogenetic affinities of the
one isolate of Fusarium oxysporum obtained in this study with isolates of other Fusarium spp. Fusarium solani was designated as the out-
group. Isolate in boldface was sequenced in this study. The scale bar represents 0.02 nucleotide substitutions per site.

Table 1. Pathogenicity test results on seeds and seedlings of
two paprika cultivars

Rate of seed Rate of seed-
Cultivar Treatment germination ling infection
(%) (%)
Inoculated 4.2a° 100a
Kori
Control 91.7b Ob
Inoculated 2.8a 100a
Yellow-top
Control 100b Ob

*Values are means calculated from three independent observa-
tions. Different letters indicate significant difference between
treatments according to Duncan’s multiple range test at p=0.05.

(KF928930)2 Z3HA|A 1% Neighbor-joining Al %420 A= &t
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E4QITHO| QUM ZIX,

< YA AR eItk BA S AR 7
)7} ujokat Tof] EAHEIALS 1 x 107 conidia/mle] E& 2 7
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Fig. 3. Pathogenicity of Fusarium oxysporum on paprika seedlings. A: Diseased plants showing damping-off symptoms eight days after in-

oculation. B: Diseased plants with lesions girdling base of stems.



Research in Plant Disease Vol. 25 No. 2 97

© 2= SAF THE 100%)°] e e, e F-91ollA
SUT B o] AEE HhHe] ti2oll= F/de] HE u

Fusarium oxysporum-2 ) #42] EFH
TR QAL AlEe) 2 Alea8S otk d3A 9l

TS Fo] st A= HiEo] gltk(The Korean
Society of Plant Pathology, 2009). &}322]7}2] 72, F. oxyspo-
rumo] A\ Ex= AEA12 £7] B 2o X Sl Z2lE
o] Ba]X-2H(stem and root rot)2] HYHC 2 H11E Hf 9]
tHCha -5, 2007). H 2710 A= F. oxysporume]] 2Jal =}
Zelr} GrolA] FEe] WAS 202 B mEslchPérer
Hernandez 5, 2014). ) 2ol 4] WAa} = 23] el
© 2= Pythium ultimum} Rhizoctonia solani7} E.I1E]o Q]
O} £ oxysporum®]| &gt 115 9 wpxze}z} 252 opZ| 7}
A Ba1% Ao] gith(The Korean Society of Plant Pathology,
2009). & AollA= oo FeEjA] 54 24, AR 97148
B4, 594 AR B2 S Aol A Foxyspo-
rume]| o3t azg)7} A2 MAYS I A Foe s Hust
17} g,

2 o

SuAH Tzalst S| E7)9k Ralsh Zst ol
AEE F4bo] Uergon] WE ofel ABA)E Bto] A9l
oha seizick st 2710 Wele] 29 F9loN B
o] FEA} #FE FESINTE EE] -5 carnation leaf agar
of veyalo] e S4& AT AT, JIRATA L of7H
T2 U HoFo & FLA¥o]T 18-26 x 3-5 umo|u 1-37]2] A
o] ISt AP R Y ZA = EHEF L E FAHo |11 6-10 X 2-4p
mo|n] ZHo| ity T EA}= PFP O 2 7-12 pmo|m A}
of Zolu} F7koll YT 2e] BABEL Tt
FAo § R0 AEtol WAHE AR 2, o] WURE F
Aye] ol g S GFS Felon fuol F=
o] Lerstth WE shzel RolA Hald 2] Fed
K2 vl Esle] TEF 9L RPBT 4207 97142 BA1S B9
o= Fusarium oxysporum 2.2 5435} o, ul3 a7} 2=
© 2 ygste] s Ao 2 B AIstal A} gtk
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