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Abstract

Leaf blight disease caused by Stemphylium species is an important disease in Allium crops,
specifically onion, garlic and welsh onion. In 2018, leaf blight symptoms were severe and
damaged onion and garlic in Jeonnam province in Korea. In addition, small purple spots
on garlic burbs were observed in a post-harvest storage warehouse. Several Stemphylium
isolates were isolated from diseased leaves from the field and from garlic bulb samples
and were analyzed in terms of homology and the phylogenetic relationship based on the
internal transcribed spacer region and calmodulin gene sequence. The results showed that
among three Stemphylium species identified, S. vesicarium is most prevalent on onion and
garlic. S. eturmiunum was for the first time identified as pathogenic to onion and garlic,
whereas S. solani was found in welsh onion crops. Although these isolates grew well at the
optimum temperature at 20 - 25°C, they could also grow at low temperatures of 10 - 15°C. A
pathogenicity test was conducted using S. vesicarium and S. eturmiunum on onion and garlic
respectively. These results showed that two Stemphylium species were highly virulent with
cross pathogenicity in onion and garlic. The results of this study can support the biological
characterization of Stemphylium species in Korea. Moreover, further research will need to
develop fungicide application strategies for onion and garlic crops.

Key words: Allium species, leaf blight, optimum temperature, pathogenicity,
Stemphylium spp.

Introduction

054l =2 Wtk (Lilaceae)?] THH(Allium)oll £oh= AlEE f-2ollAl & defxl ot
(Allium cepa), PFS(Allium sativum), THAllium fistulosum) ‘5-°] O, F2 FIHALAZ H=2
1 AK(Lee and Hong, 2016). 2021 %= A1 &2 44 H2A Aol wh=r 92| uke} ot
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nHso] AateFe 7H7k 1579 631 E, 305t 83 E 0], 20201 2] =91 1919 o, nHso] AB|gRe 742k 24.1,7.9
kgoll Doh= =Folt}. Jute} nhzol WAshs 9 F7g 0% -2 Alternaria porri©l] 23+ 2559, Stemphylium
spp.oll 2|5 ArkE R I AU, Sclerotium cepivorum©) 218 S0 M-8 815, Botrytis spp.©il 2] 9 AR &g
o[ ¥, Fusarium oxysporum®]| 2|3t Al 552 nFE4 35 o] Q] tH(Korean Society of Plant Pathology, 2009). ©] &,
e} ohs Aol A FAlof| EA7} == Wall= Stemphylium spp.oll 2JeF YutEHolct 2018 &Y F2
AHE pEAE A Aol EH 5 22 A9t E2 722 s i 7ot s, ohg SolA dnkE
o] tAYsto] 42217 o, nhzol 2 BsiE 7% v Atk S8t Stemphylium spp.©ll 2] B 0 = 2| A Fol A=
ooy, Ry 502 A 91, dpFoll M Ao 2w 2 B 1% T QltkSpadoni et al., 2020).
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A EA4S Y3l Yot +-9] total genomic DNAS 322 (HiGene™ Genomic DNA prep Kit, BIOFACT, Daejeon,
Korea)sF 1L, internal transcribed spacer (ITS) -F-1 2} & 7| E-& BA517] 5l ITSIFATS4 primer set (White
et al., 1990)=2, polymerase chain reaction (PCR)S X151t PCREFS-Q] 2712 1TS 2 99°Coll A 5E7F pre-
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432 o) 4aysteict.

Gte} vhsol| A ZFzt 28] $t Stemphylium vesicarium} S. eturmiunum-a 25°Col| 4] 1547 BRYFSEAL, 15°Coll A 7€
ZFufgsto] BAYEALE 427 5to] EAFAEFRE A2 (1X10° cfumLYoto] £7HE-S AT 1 At 444
A& A FollM= FF SYAHFE o o] it 37| FRIEIIT kol = At Tl e Hede B
o]7] wjZoll, vk T-& ol-85to] B A8+t ks T8 FHIohL o= A E W H 3mm 3
7)9] HALRZES 275kl 25°C B 7ol A 747 R o & B /] RS RISk

Results and Discussion

SelURlollA] a2 2ol A WSl ATHEH RS Yol 43F, thsolA] 1585, Tl 4@ % S5t
oF 47 25 ITS 9] S04} 97142 2HZTE GENETYX TR 194g o] g3lo] Z}7ke] A54E
3 A}, 6405 F 53052 Stemphylium sp7+ 2 100%2] 435S El v L 2] 117-5= 935k 9l
@79} 98 - 99%2] Aol ol et ujeb Siute} b, mhs, mjol WAlSH: SR FL 15
o] EAfsh= Ao W=l Z2H2te] FHA; A714 D A1 Z S NCBI2| BLAST searchS &5l GenBank
(httpsi//wwwacbinlmanih.gov)oll SEE ZAZET}e] FAIES Belst A7), 3FFe] $HEL 02 4 5
oflA] B fFu}, nhs0] AutESHt Stemphylium vesicarium}t 99 - 100% -FAHES B It} BHH, QFn}, obsof
A BEg = F 79T 2, o S)= FUlollAl e B vE QIE S. eturmiunumt T} 99% o)/d9] =2 &
APEE B, ot A HAE 49k S. solani®t 99% ©1/32] =& FAFEE BlTh o] FITS §-34F d7]A]
& EAZA 7= NCBI (National Center for Biotechnology Information)2] GenBank®]l 555+ THKS. vesicarium ITS-
LC592362~L.C592371, S. eturmiunum ITS-MW800165~MW800168).

64250 ATHENE F 12 FHE HETo] amdd SHA A7 IHEE
L n|= oA Bt S, vesicarium} 99% ©]442] SAME S B, UMA] S, eturmiunum™} S. solaniE. 7]Z0]
GenBankol] B 1150 Q= F-53F99% ©1/d2] & fALES 3t

L ERESERE RS PR PR

ITS 702 G714 @2 o] §ate] il sk gl BAAEE SRS BAR A, o, o)
ol AL Q= 537 (Gt 42, P 10, 75 1)9] AvERE T2 S. vesicarium©ll £5HA THFig. 1). 3
o}, ol WHAalE I T B9 S eurmiunum )2 vk ST0IA] SIS 9l ke R U 1
o seis|gick, npxako 2 sjo] WK Qluk2HF-L 7|Eo] S S, botryosum©] o ELE SoflA] o)
BhEHOE BAE S solani 1EO2 HRALIICh Wb, 250 S03 A7 e A5 HlmATet TS £
A F7IME BAATE o] &3 FAAI A fFAUAE 24T AHE SEEE o, 5u] gk, vhs S w52
Zo] sl AukE R 2 350] EAlske A2 SISt ARlE FUIME S solaniol o3 7} olokE+
8. eturmiunum®] 213 vhs ARREH TS Z| 2ol FUollA = Halstal Qlow S0l A% F nhks S
o] BAISH=S. eturmiunumO]] T3l B 15131 Q1CHFu et al., 2019; Dumin et al., 2021a; Dumin et al., 2021b).

ox rr Rl 3R

B35 A} 94513 = S. vesicarium
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Fig. 1. Phylogenetic tree of members of Stemphylium specides based on the internal transcribed spacer (ITS)
region. The tree was constructed using the neighbor-joining method with 100 replicates. S. lucomagnoense
(MK69170) was used an outgroup.
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oS Ao MRS SHTAL 2

Fut, b=, ool A 22§ 3F-2] Stemphyliumetol| tHet 2 FAMYY =5 ZAFSIITH 1 Ay, 359
Stemphylium-2] FAF A7o] 7Hs5h 2 M9l 5.30°C.om, o] & 2| A AL T W20 -25°CE Eoly]
ATHFig. 24). 1231 5°C A 20|} 30°Co] 20N AlntEw& 27 HuA|et shs 202 Le
St 2 EE e AT EH ot nhso] S-FR S, vesicarium-S THE 282 Stemphyliumw-l| H] 5l A]
30°CollAM = FAMYA o] 7Hs-5kint. BHA o}, nhsoll A AEA EAE S. eturmiunumwt-2 T2 Stemphyliumt
ofl HsA] FthA o2 2291 10 - 15°CollA FAMYE A o7 AA] Urehatt). T3t 10 - 15°Co) Al 2x2d0)A = o
AR Te] ZAE FAo] T 2ol H|a7t o] A== A= FRIE Ut Fuk= A= Y52 sh7] Al
10 - 11 Afo]o]l o Hof| A HE| lntEr o] HAYsHA] E=t o|uf 3-25] T o] 7Hsat S84 27 0] 2H A
Al Fek. AR = o Hofl 2AFS HA|517] YoiA A& A=A El=t|, o|Z A 7 A E oA AntE
o] A1, U5 X7HA| WSt A 02 i Fobt, A St SollA ZARE Tt M MAK o & QlukEH
o] 2| A -2 == 7|50l upet Get] =, vl A== S. vesicariumetQ] 22 7HH-2 4= 21 - 23°Co|H,
oA T A A0 WA= S. vesicariumt-2 14°C, Ftol]l HAYSH= S. vesicarium-2 10 - 26°Ce] 2=H Y S 712
CHMenzies et al., 1991; Montesinos et al., 1995; Basallote-Ureba et al., 1999). ©| %% Stemphylium<; ¥+ 7|54+
AN 2} 27 %L} A e 248 o 4 9o, Fuje) obmje o] BAlshs Aole
T2 10-25°Co] 2RI E 2= 202 FRl=| ]k

AdutS e WY AR

o o

Gute} npsof| A 2kt 2238t 25 Stemphyliumt(S. vesicarium, S. eturmiunum)2- ©]-8-5+0] 0= S0 A4S
A7e A}, Futet nhsollA 223k 75 5 uhs StollA ARt e S EATHFig 2B). 53], Uil Al A
HiSh= Eie, tiA], B4k nhs F30l dtglo] & s UEUith 22, nks9] 8hA]7]of 22 H| = <l
S 98 o] & F-26] TARAZIA] AL ARt nhzoll A AnkEHE S4do] Bol TS Q= Aol A,
kel nhsollA AntERel tist A7 e 20 & et 2 nloAk AnkEre] HAjo g Qla)
1 7S oAl A7)kl Yo, E5], ap&AEollA = ol e Y oA B So] U, vk el A
715 Eol&4 skl 245 WA k= 7102 B 15kAl QI ThHFrank et al., 2021).

eyt rhs 5 A=) S dnkErel o= 7]Ee| dHA S. botryosum ©] 2]
S. vesicarium©] BHY-& B30 w#5H24 Q1 EAJ-& 1S BE QIth(Cho and Yu, 1998). Z|oll+= Stemphyliun
vesicarium®]| 2|3+ opATRIAA HE LY S solaniol 2J3F uF AUFEH, S. eturmiunume]] 2% vhs AR 5
o] oA = B 1% thHan et al., 2019; Dumin et al., 2021a; Dumin et al., 2021b). S5}, =%, o] 5-9] up&2kE
= AHlsh= Yol A &= Stemphyliumtol ot wjs| & Halstal }low, £5] ojg]o} A|2] 2ol H§ EAY = B
1511 Qlo], Stemphylium+v2] 7| 9171 A o7k A& & 4 Ath(Fu et al,, 2019; Spadoni et al., 2020; Razak
and Abass, 2021). SHA] Aol A] ERISH A1} Zho] o] j w2 AN S22 Q7 H2 Hdo|ER o2+
7| S Hstel Zhe 2 A | S7Fe 7hs/do] le B ® W WA Aot Bl e Ryt
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@ Stemphylium vesicarium 19-233 (onion) & Stemphylium vesicarium 19-230 (garlic)

A Stemphylium solani 19-228 (welsh onion)

S. eturmiunum S. vesicarium S. eturmiunum S. vesicarium

(19-056, garlic) (19-230, garlic) (18-028, onion) (19-233, onion) Monk

Namdo
garlic

Daeseo
garlic

Hongsan
garlic

Fig. 2. Biological characteristics of Stemphylium species. Optimum temperatures each 5 isolates
Stemphylium spp. (A) and pathogenicity test of S. vesicarium and S. eturmiunum inoculated in garlic burb
(B).
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Conclusion

o], ITSY %, Calmodulin ‘rr;ﬁxl' A7 E = A5t e/ Hlaeh FAAlE A FAUAIE BAISIH L A
1}, G, ohs, otof] sk AntE w2 3822 ERIE| T o] F Stemphyliun vesicarium©] 27435t Q12
™, S. eturmiunum®©| Y} iRzl A] 5 A FA S Ak B3 Tt A= S. solanioll 2]3F AR & 2Rl
A=t A2 e ol Eo| nfEal YF o] & Ao g2 npE QlojjA F= Wo| HEE| I} o] & AnEH o] X

2 AL =20-25°C o] A TH 10 - 15°C A0 A = AA o] 7F55kqint ol ool Bajgh2Z9] AntEy
T S. vesicarium®} S. eturmiunum-2 YO} vhs E 5ol A B /g o] =RlE Rt
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