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This study was carried out to identify the causal pathogens and investigated the characteristics of Penicillium
spp. isolated from postharvest decay of pear. One hundred and ninety eight Penicillium spp. were isolated from
infected pear fruits. The lesions were formed when the isolated pathogen were inoculated into the wounds and
unwounds of pear fruit. Total isolates were classified into 15 groups by the size, color, pigment of colony and
shape of conidia. These isolates were identified to be P. expansum, P. soliturn, and P. crustosum according to the
types of morphological, cultural and physiological characteristics. The pathogenicity was higher in wound inoc-
ulation at low temperature than unwound one, This result confirmed that wound promoted the disease appear-
ance. P expansum was appeared to have the most strong virulence, whereas P. solitum and P. crustosum were
classified as weak virulent species by pathogenicity test on pear fruits.
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Table 1. Isolation frequency of Penicilllium spp. isolated from
decay of postharvest pear

Cultivar of pear
Pathogen - Total
Nitaka Hwanggum.
P, expansum 43 (58.8)* 102 (81.6) 145 (73.4)
P, solitum 18 (24.7) 15 (12.0) 33 (16.6)
P, crustosum 12 (16.5) 8 (6.4) 20 (10.0)
Total 73 125 198

“Rate of isolation of Penicillium spp. isolated from postharvest pear
blue mold.
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Table 2. Comparisons of cultural and morphological characteristics of Penicillium groups isolated from pear and Penicillium species
reported by previous workers

Colony on CYAf Colony on MEA Conidia
Rt — b Growth Stipe Size
spp- (inm) Color  Pigment (mm) Color Pigment Shape® (um)
Group 1 36.8 SY N 33.6 Gr N Smooth Glo~SGl, SW 2.5~3.0
Group 2 39.2 PY N 359 Gr N Smooth Glo~SGl, SW 2.8~3.6
Group 3 39.7 SY N 354 Gr N Smooth Glo~SGl, SW 32~3.6
Group 4 41.2 GGr PBr 30.8 Gr N Smooth Glo~SGI, SW 2.8~3.6
Group 5 42.6 SB PBr 31.0 Gr N Smooth Glo~SGl, SW 3.2~34
Group 6 532 SY RBr 32.6 Gr N Smooth Glo~SGl, SW 2.9~3.6
Group 7 50.8 SY RBr 32.1 Gr N Smooth Glo~SGl, SW 2.8~3.6
Group 8 454 w N 30.9 Gr N Smooth  Glo~SGl, SW 2.5~3.0
Group 9 48.3 PY N 332 Gr N Smooth Glo~SGl, SW 2.6~2.8
P, expansum® >30 DGr OBr Gr N Smooth Ell, SW
b Smooth Ell, SW 3~4x2.3~3.0
¢ 650 w RO 65.0 GGr N Smooth EIll~SGI, SW 3.0~4.0
Group 10 26.6 WB N 21.2 Gr N Rough Glo~SGI 2.6~3.1
Group 11 23.7 GB N 239 Gr N Rough Glo~SGl 2.8~3.0
Group 12 247 GB N 20.1 Gr N Rough Glo~SGl 2.8~3.2
P, solitum® DBGr N <40 Gr N Rough EIll, SW
b DGr >40 Rough Glo~SGl, SW 3.0~5.0
¢ 60.0 Rough Glo~SGIl, RW~SW 3.0~4.5
Group 13 23.8 DGGr N 19.5 Gr N Rough Glo~SGl 2.7~3.0
Group 14 357 DGGr PBr 18.6 Gr N Rough Glo~SGl 2.8~3.1
Group 15 24.5 DGGr DGr 18.5 Gr N Rough Glo~SGl 2.5~3.0
P. crustosum®  >30 DuGr N <40 Gr N Rough Sph
b >40 DuGr >40 Rough Glo~SGl, SW 3.0~5.0
¢ 60.0 BGr 55.0 Rough  Glo~SGl, WW 3.0~5.0

*Pitt and Cruickshank (1990): Incubation for 7 days at 25°C, "Stolk et al. (1990): Incubation for 7 days at 25°C, “Ramirez and Martinez (1982):
Incubation for 14 days at 25°C.

‘SY: Straw yellow, PY: Pale yellow, GGr:Gray green, W: White, DuGr: Dull green, WB: White blue, GB: Gray blue, DBGr: Dark blue green,
DGr: Dark green, DGGr: Dark gray green, BGr: Blue green, PBr: Pale brown, RBr: Red brown, N: None, OBr: Orang brown, RO: Reddish
orange, Gr: Green.

‘Glo: globose, SGI: Subglobose, Ell: Ellipsoidal, SPh: Spherical, SW: smooth-walled, RW: Rough-walled WW: Warty walled.

":The characteristics were investigated 7 days after inoculation.
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Table 3. Pathogenicity of Penicillium isolates collected on wounded and unwounded pear fruits

Room temperature (22~25°C) Low temperature (2°C)
Species Isolate Wounded® Unwounded* Wounded Unwounded
number
Ni? Hw Ni Hw Ni Hw Ni Hw
P expansum  CAP 189 40 + + ++ ++ . * ++
SP 8 4+ e+ + ++ ++ 4+ + ++
CAP 131 +++ +4++ + ++ ++ +++ == ++
CAP 148 +++ +++ + ++ ++ +++ * ++
CAP 107 +++ +++ + + ++ +++ * ++
CAP 115 +H+ +++ + ++ ++ +++ * ++
CAP 114 +++ +++ + ++ ++ +++ * ++
MAP 4 +++ +++ + ++ ++ +++ st ++
MAP 17 +++ +++ + ++ ++ +++ t ++
P, solitum MAP 25 ++ ++ + + + ++ + +
MAP 1 ++ ++ + + + ++ + +
SP71 ++ ++ * + + ++ * +
P crustosum CAP 126 ++ ++ + + + ++ + +
CAP 186 ++ ++ + + + ++ + +
CAP 117 ++ ++ x + + ++ + +

Ni; Nitaka, Hw: Hwanggum.

P4+ -+ + and T mean lesion size, more than 25 mm, 15~25 mm, 15~5 mm and less than 5 mm after inoculation, respectively.
“Wounded by cork borer of 5 mm in diameter and symptom expression was investigate 7 day after inoculation in room temperature and 30 days

in low temperature treatment.
Symptom expression was investigated 90 days after inoculation.
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Fig. 1. Scanning electron micrographs of conidiophores and conidia of Penicillium expansum (), P. solitum (b) and P. crustosum (c).

ZARAEF stipe EHL AP RFS] E7]7F FAH
FHel AZ3L, phialide® 7.5~11.4X2.1~2.9 um®|™ rami
= 86-19.6X24-32 um I7|2 P BAEACHFig 1).

P expansums 7V 28] 42z Fo2 vk - FEF
5730 tefslte] 14709 tE Fo2 FA4E vk glon,
Berny$} Hennebert(1990)2 P expansums vk - FEfZ]
EAo) we} 9oz EFS v 9l

T3 P osolitumS HAFo| HE oy HAA Y 3§}
2 (Pitt9} Cruickshank, 1990) CYARRA| A 235 A=
A A #FE FAEH, H2 4AE AR
1, MEAH| Ao A 5 AN E Y= o
Hgh Ayt 598 548 B £ Swolk —0—(1990)
2 CzHl Al A] 528~ Al A8k 25°Co0 A

L ﬁ_ E‘
79 v T #F A7) 40 mmE 2HEA FEvE

o
[o 4

rc Eq @_



5% o] TE2ZPEE YOI PenicilliumEe} 25 L 54 111

Cc L Cz Group 4 M C Cz Group 5 M C

Group 12 M

Group 15 M C Cz

Fig. 2. Mycelial colonies of Penicillium species grown on malt extract agar, Czapek's yeast extract agar (C), Czapek's agar (Cz) plate at
25°C for 7 days (P. expansum : Group 1~9, P, solitum: Group 10~12, P. crustosum: Group 13~15).
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