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Identification and Pathogenicity of Penicillium Species Isolated

from Postharvest Diseased Fruits and Vegetables
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Takao TERASHITA* and Kentaro YOSHIKAWA*

Synopsis

The species of 24 Penicillium isolates from postharvest diseased fruits and vegetables obtained
at the Kyoto Municipal Central Market and at retail markets in Osaka and Kobe were identified.
The hosts surveyed were apple, melon, grape, lemon (imported), Natsudaidai, mandarin orange,
orange (imported), maize, Chinese yam, spinach and malabar spinach. With reference to the
taxonomic descriptions of Pitt and Udagawa et al., P. italicum and P. digitatum were identified
as the causal pathogens of all of the citrus fruits. As the pathogens of apple, two species,
P. aurantiogrisewm and P. glabrum were identified, although P. expansum and P. funiculosum
are mentioned in the literatures. The market diseases of malabar spinach, melon and maize
were caused by P.italicum, but those of spinach (two species), Chinese yam and grape (two
species) were-.caused by P. simplicissimum and P. digitatum, P. sclerotigenum, and P. janthinel-
lum and P. adametzioides, respectively.

Inoculation tests with conidial suspensions showed that the six species were pathogenic:
P. italicum and P. digitatum for citrus fruits, P. sclerotigenum for Chinese yam, P. glabrum and
P. aurantiogrisewm for apple, and P. janthinellum for grape. The inoculated hosts showed the
same symptom as the ones obtained at market.
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Table 1. Penicillium isolated from postharvest diseased fruits and vegetables

Isolate No. Host surveyed Isolate No. Host surveyed
PK-Al Apple (Mutsu, Aomori) PK-Sol Natsudaidai (Hyogo)
PK-A4 Apple (Starking) PK-So4 Natsudaidai

PK-Jol Mandarin orange (Wakayama)
PK-Aml Melon (Amusumelon, Miyazaki) PK-01 Orange (imported, USA)
PK-04 Orange (imported, USA)
PK-GI Grape (Delaware, Okayama) PK-010 Orange (imported, USA)
PK-013 Orange (imported, USA)
PK-G4 Grape (Kyoho) PK-017 Orange (imported, USA)
PK-Gfl Grapefruit (imported, USA) PK-020 Orange (imported, USA)
PK-023 Orange (imported, USA)
PK-H1 Spinach PK-Col Maize
PK-H4 Spinach PK-Nil Chinese yam
PK-L1 Lemon (imported, USA) PK-Tul Malabar spinach
PK-14 Lemon (imported, USA)
PK-L7 Lemon (imtorted, USA)
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Table 2. Taxonomic characters of identified Penicillium

species
(isolated stock No.)

Colony diameter (mm)
at 25°C, 7days

Colony color and
mycelial texture*!

P. adameizioides
(PK-G1)

27 (CYA, MEA)

WH,GG~DG (CYA) on surface, GO
(CYA), LY (MEA) on back, VE tex-
ture (CYA, MEA)

P. aurantiogriseum

(PK-A4)

31 (CYA)
28 (MEA)

GG, DG (CYA, MEA) on surface, LY,
DY (MEA) on back, VE texture
(CYA, MEA)

P. digitatum

(PK-04, PK-017, PK-023, PK-L1, PK-

L4, PK-H4, PK-Sol)

30~43 (CYA, MEA)

GG~GY on surface (CYA, MEA),
WH~PA(CYA), LY (MEA) on back,
VE texture (CYA, MEA)

P. glabrum
(PK-Al)

36 (CYA)
40 (MEA)

WH, GG~DG (CYA, MEA) on sur-
face, RY (CYA), GY (MEA) on back,
VE texture (CYA,MEA)

P. italicum

(PK-01,-010,-013, -020, PK-L7, PK
Sod4, PK-Gf1, PK-Aml, PK- Jol, PK
Col, PK-Tul)

35~48 (CYA)
27~41 (MEA)

GG~GB (CYA), GG (MEA) on sur-
face, WH~LY (CYA, MEA) on back,
VE or LA texture (CYA, MEA)

P. janthinellum 30 (CYA) GG~DG (CYA), GG (MEA) on sur-
(PK-G4) 20 (MEA) face, WH~LY (CYA), LY (MEA) on
back, VE~LA texture (CYA, MEA)
P. sclerotigenum 65 (CYA) GG~DG (CYA) on surface, LY~BR
(PK-Nil) 51 (MEA) (CYA), PA~LY (MEA) on back, VE

texture

14 (CYA, MEA)

GG~DG (CYA), DG (MEA) on sur-

P. simplicissimum

(PK-HI)

face, WH~LY (CYA,MEA) on back,
VE texture

No growth of mycelium in all species was recognized at 37°C, 7days and ascus was formed on CYA and MEA
medium, but sclerotium formed only in P. sclevatigenum (PK Nil) showing white~brown color on CYA and MEA

medium,

*! colony color and mycelial texture abbreviate as follows: BG: blue-green; BR: brown; DG: dull green;
DY : dull yellow ; GB: grayish blue-green; GG : grayish blue-green; GG : grayish green; GO : grayish orange;
GY : grayish yellow: LY : light vellow; OB: orange brown; PA: pale; RY : reddish yellow; WH : white;

YB: yellowish brown: LA : lanose ; VE: velutinous.
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from postharvest diseased fruits and vegetables

Conidiophore arrangement - . Conidial form, surface
and its surface*? phialide form®* and size (gm)*?

mv, nb, smooth (CYA) OP(CYA) sg~el
smooth (CYA)
2.0—3.0%x2.0—2.5

ab, bb, a little rough (CYA) OP (CYA) sg
smooth (CYA)
3.0—4.0

ab, smooth (CYA) OP (CYA) sg, el, cy smooth (CYA)
3.5—-17.5%x3.0—7.5

nb, mv, smooth (CYA) OP (CYA) sg
smooth
2.5%X3.5

ab, bb, appressed OP(CYA) sg, el, cy, smooth (CYA)

smooth (CYA) 3.0—11.5%2.0-5.0

sa, smooth (CYA) OP (CYA) gl~sg, smooth (CYA)
2.0—3.0

ab, smooth (CYA) OP (CYA) el, smooth (CYA)
3.5—4.5%X3.0—3.5

sa, smooth (CYA) OP (CYA) gl~sg, rarely ap with
a little rough (CYA)
2.0%3.0

*2 Conidiophore arrangement and phialide form abbreviate as follows: ab: asymmetric branch; bb: binary
branch appressed ; mv: monoverticillate ; nb: no branch; sa: sporadically asymmetric branch; op: obpyri-

form.

** Form of conidium abbreviate as follows: ap: ampullifomr; el : ellipsoidal; cy : cylindrical ; gl : globose;

sg : subglobose.
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Plate 1. Morphological characters of conidiophore (metula), phialide and conidium in
Penicillivm identified

P. adametzivides (PK G1) isolated from diseased grape

P. arantiogriscum (PK-Ad) isolated from diseased apple

P digitatum (PK-04) isolated from diseased orange

P. glabnon (PK-Al) isolated from diseased apple

P. italicum (PK-01) isolated from diseased orange

P. janthinellum (PK-G4) isolated (rom diseased grape

P. sclerotigenum (PK-Nil) isolated from diseased chinese yam

P. simplicissimum (PK-114) isolated from diseased spinach
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Plate 2. Disea~e symptoms caused by FPenicilliion identificd

1. Surface symptom of grapefruit inoculated with P. italicion

2. Cro sections of grapefruit inoculated with P. italicum

3. Surface symptom 1 orange inoculated with P. digitation

4. Cross sections of oranje inoculated with P. digitatam (below) and

not i .ulated (above

». Surface symptom of Chine .. yam inoculated with P. selevotiecnion

6. Cro . rtions of Chinese yam inoculated with P. sclerotiy wmwom (below  and
not inoculated (above.

83
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Plate 3. Disea~c symptoms caused by P cillitm identified

. Surface symptom of apple inoculated with P. glabrum

. Cross-sections of apple inoculated with P. glabrum

. Surface symptom of apple inoculated with P. aurantiogriseim

. Crc s-sections of appl. inoculated with P. aurantiogriseeon (below) and
not inoculated (above

. Surface view of control grap s not inoculated

6. Surface symptom of grape inoculated with P. ianthincllum
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