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Inhibitory Effect of Paraconiothyrium minitans CM2 on Sclerotial Germination of Scle-
rotinia sclerotiorum and S. minor Causing Sclerotinia Rot of Lettuce
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ABSTRACT : One fungal isolate CM2 parasitic to Sclerotinia sclerotiorum and S. minor causing Sclerotinia rot
of lettuce was identified as Paraconiothyrium minitans based on its morphological and molecular characteristics. P
minitans CM2 grew best on PDA with pH 6.5 at 22°C under alternating cycles of 12 hr near ultraviolet light and
12 hr darkness. Scleroria of S. sclerotiorum and S. minor treated with conidial suspension of P minitans CM2 did

not directly germinate and produced no apothecia.
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Fusarium spp., Phytophthora spp., Pythium spp, Rhizoctonia
solani, Sclerotinia spp. 5°] YHA YL, ol HIALS
AAHow 2 IS YA =]t} (Parker
et al., 1985). 22 EYHEH A 3 A= AEH &
oE= oy 7H7E I A o, FE e e
EFuA=R] Pseudomonas spp., Bacillus spp., Enterobacter
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ol2= ALR R tH(Ting Zhou and Greg, 1998).
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SUollA] dFage] AdF o Z 4% (Kim and Cho,
2002) Sclerotinia sclerotiorum (Lib.) de Bary$} S. minor
Jaggeroll 71Ash= B o FolA HF Adtd
F(CM2)ell ek Feid 545 A7 flste] ARt
FE 2R EH1A (PDA] o4 5 22°Ce] &27]dllA
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FAl#+59] ribosomal DNA-internal transcribed spacer
(ITS) 7919 H71M <8 45 A8kt CM2= potato
dextrose brotholl 797+ wijFste] FAAZSIAL wifgh &,
DNeasy kit (QIAGEN, Germany)E AF2-3l%] Genomic
DNAE FZ3It}. ITS #-91¢] S35 918l ITS1 4 ITS4
o] m7F AREE AL, PCR HE§2712 94°CollA] 537k
predenaturation, 94°Co|A] 50% denaturation, 52°Col|A4]
90% annealing, 72°CollA4] 137}t extensions 303] HH
9L, HFHOZE 72°CAA TH7F post extensiond}F
t}. ZZ % PCR 2H=2 Gel extraction kit (Bioneer)E A}
g3t w3 § A7IFES BT AlerE s
Qe cM29] A7IAE EE ofu e}, JEjF o R st
AR 402 FY 5= GenBankoll 55 Coniothyrium
spp.&} Paraconiothyrium spp. 5 & FE° 1TS €71
MEE ARt 4610t €714 9-& DNASTAR =
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AT A At wiAIERE 2] S,
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agar(NaNo, 2 g, K,HPO, 1g, MgSO, 7TH,0 0.5g, KCI 05g,
FeSO, 0.01 g, Sucrose 30g, agar 20 g), malt extract agar(malt
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Feld XS ZAKSE A3, Coniothyrium minitans Campbell
2 A YUK Table 1, Fig. 1). & Aol Eajsle] 5
At C minitans®] el 2 wF2 5792 Punithalingam
(1982)°] 7l=d 52443 vlszsisitt.

FJeNd SA sl C minitansZ 5FE CM2E &2}
Aoz IRIs] fls CM29] ITS A7IAQunt ohz}
GenBankollA QX Coniothyrium spp. Paraphaeosphaeria
spp. 2 Paraconiothyrium spp.< 238t 13701€9] ITS
A7 EE v, 43813, Neighbour-joining treeE 2t
23819 th(Fig. 2). CM2E GenBankell 528 37§ + 71484
C. minitans T (CBS 641-80, CBS 859-71, IMI 134523y}
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Table 1. Identification of Coniothyrium minitans CM2, a parasitic fungus selected for biological control of lettuce sclerotinia rot

Structure Morphological characteristics

examined Present isolate Punithalingam (1982)
Pvenidium Brown to black, globose to subglobose, Brown to black, globose to subglobose,
Y 200-600 pm in diameter 150-600 um in diameter
Conidium Dark brown, globose to ellipsoid, Dark brown, globose to ellipsoid,

3.5-7.5 x3.0-5.0 um

4.0-7.0 x 2.5-3.5 pm

@ © ng
& % & —
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Fig. 1. Morphological features of Coniothyrium minitans CM2.

A, pycnidia and conidia (scale bar=100 um); B,
conidia (scale bar =10 pm).
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Fig. 2. Neighbor-joining tree based on sequences of rDNA-ITS
regions of Paraconiothyrium minitans CM2 and related
species. The numbers above the nodes represent bootstrap
values of >60% out of 1,000 bootstrap replication. Bar
represents the number of nucleotide substitutions per site.

99%°] “F54S UElH o, AGTFAE 22 Claded
3R, 100%2] bootstrap?r o2 A A =Tt 22
Verkley 5(2004) #2442 A& Fated + 7144 C
minitanss M2 %1 Paraconiothyrium® 25AZ T
WA C. minitansi= Paraconiothyrium minitans (W. A.
Campb.) Verkley®] oJioln, Ax}52] AMukts2l CM2E
ITS 971X EE 7122 P minitans® 573 = A th(Fig. 2).
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P minitans CM22] dAMS 22HAE A A3,
5~28°Cem, AMS AL 22°ColUTH(Fig. 3).
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Fig. 3. Effect of temperature on mycelial growth of
Paraconiothyrium minitans CM2 on PDA.
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Fig. 4. Mycelial growth of Paraconiothyrium minitans CM2
on PDA with different pH at 20°C.
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ARS8 A3, PDA, malt extract agar, V8 juice
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AP o] EUTHFiE. 7). o1& 2ol P minitans CV291| T
gl 58e AR A, HA gAY 202 pH
6.52 223t PDAMIAE ARSIl 22°Collx] AR A3
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A McQuilken 5(1997)2] B3l 251PH C. minitans
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Fig. 5. Mycelial growth of Paraconiothyrium minitans CM2 on
PDA at 20°C under alternating cycles of 12 hr fluorescent
light or near ultraviolet light and 12 hr darkness.

Fig. 6. Effect of light for mycelial growth of Coniothyrium
minitans CM2 on PDA at 20°C. A, Darkness; B,
Fluorescent light; C, Near ultraviolet light.
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Fig. 7. Mycelial growth of Paraconiothyrium minitans CM2 at

different media at 20.

FAREE S o Aole dFl gle Ao
Bsitt. webs CM29] vl g4 542 McQuilken 5

(1997)°] B8 C. minitans®) ¥F2 EA3} v]$- FAL

et

P minitans CM22| MFsidy @8 Woly| 0|X|l=
Pk
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=
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Table 2. Inhibition of sclerotial germination and apothecial formation of Sclerotinia sclerotiorum and S. minor by treatment with
conidial suspension (1 x 10"/ml) of Paraconiothyrium minitans CM2

Sclerotinia spp.  Conidial suspension

% germination of sclerotia”

% infected sclerotia” % formation of apothecia®

S. sclerotiorum Treated 0
Non-treated 100

S. minor Treated 0
Non-treated 83.3

100 0
0 100

100 0
0 70

"Direct germination of sclerotia was examined after incubation on water agar at 20°C for eight days.
*Sclerotial infection with P minitans CM2 was examined after incubation on water agar at 20°C for 15 days.
‘Apothecial formation was examined after incubation on sand media at 15 under alternating cycles of 12 hr near ultraviolet light and 12 hr dark-

ness for 76 days.
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Treatment

Fig. 8. Inhibition of apothrcial formation from sclerotia of S.
sclerotiorum by treatment with Paraconiothyrium minitans
CM2 on sand media at 15°C.

S. sclerotiorum, S. trifoliorum, Botrytis cinerea, B. fabae.
Sclerotium cepivorum®| d3jol| 7|3l o] HAF
ek Aot WAl ez o] &8 7FsA o] AAHAH
(Whipps ef al. 1992). ©]%- 19973l %Y 2] Prophyta 3
AL A C. minitanss AEZ 3 3 WA n]AEFF
(Contans® WG)S =36, o] #+& FH3 Huld
Ae vascte s SEdo] 44, 4% 5 4% 2ol
Y WA o] AL8-E]3L A TH(Copping, 2009).

He
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ALAFCM2)e] Fefd] = Bx1d EAS AR 43
Paraconiothyrium minitans=. 573U P minitans CM22]
AL HlE2AS pH 6.58 2d3 PDAMIAIS AMR-3l1,
22°ColA 1 12/\]7 FF719] AR -S Aelste] widst
= o] 7P £& Aoz Yeltt. P minitans CM29)
WA EA NS AWt #3ol] A 2|ste] Wot
o M= FGIFS FALEE A, F3o] FFwolel xjy
HE gAJo] A o] Fo|R|A] %kt

dAlel =

H A3E 5272354

=253 FdsdAed sdHdE o
TANEARA (AR ZE: PI0067412011)] Aol 2ls) o]

0171 Zo]m, olo] ZAR=RUL.
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