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Identification of Seed-borne Penicillium spp. on Gramineae Crops Based
on Morphological Characteristics
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ABSTRACT: A total of 81 isolates of Penicillium were isolated from postharvest seeds of barely, Job’s-tears,
maize, sorghum and rice from 1997 to 2003. Based on the morphological characteristics, they were identified as
P. chrysogenum, P. citrinum, P. cyclopium, P. oxalicum, P. polonicum, P. purpurogenum and P. viridicatum. P. chrysoge-
num was detected from Job’s-tears, rice and sorghum seeds, P. citrinum from maize seeds, P. cyclopium from sor-
ghum seeds, P oxalicum from barely, maize, sorghum and rice seeds, P purpurgenum from maize, rice, sorghum
seeds, P. viridicatum from Job’s-tears, maize and rice seeds, P polonicum from Job’s-tears, maize, rice and sorghum
seeds. Among these species, P cyclopium, P. polonicum and P. purpurogenum were first reported in Korea. Espe-
cilally, about 50% of the Penicillium isolates detected from the seeds were P. polonicum. Identification of the Pen-
icillium species using morphological characteristics was difficult especially for the species belonging to the subgenus
Penicillium such as P. polonicum.
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7NHTE AR, £, FERR NN 27] F9o] ZA} 2 wEha] B AFolX e FFAA WA= Penicillium
Ao Aok Zﬂ% Fote]l AYste] wAsA Aok spp.o] FEA S ZABE ST

A HellA et AEAZ5E J498 A7 Aot
dor 9g A% 24 7 e BoI ATk B ME L
BEehs], 1997). 53], 2‘ T AFA FRelA
Penicillium?+-2 SAF-I ol Aoe ¥yt ohg} 54AE Az FF
s RIS TETES 4o77% k=], o] i 1997 —‘?Ei 2003l A A %E]L}E}Oﬂ’ﬂ ToE 1y
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(Comerio et al., 1998). T 8 38X EE A EA

Penicilliumst2 Wol7t tpeFste] v ga S ol )
Ao sqveze F] phol 9E At Beh 2 2% Hal @ e
o= DNA, RNA 2 A|gta s 55 o835l EANE FAANA - Penicillium+t w2]E 918k WS AT
gt ZHoM e HZS A= tk(Mullaney and ¥ 3] (International Seed Testing Association, 1996)°l|
Klich, 1990). A A%sa Qe FA1% (blotter method)yS ©]-8-5H5Ith

SEuvele] 49 2 A Aol #Alo] oAl (Neergaard, 1988). 2+ AlEwrITH 1007]9] FAE 379 &
Penicillium&<tol] thgt A2 aido] F7kstar Sk A7F 2 e HEUA 2584 A4dste] 710l
A7717ke] 21 A Foll WA sh= PenlClllluW-4 A A 4~7U7F v gste] ZALSEATE. o RAl wiYFste] A
= A3t o (L 5, 1999; A - 4, 2003), =7l Pencillium++S CYA(Czapek extract agar) 1%, MEA
WS Penicillium?:toll thetk 3= Adjzo=z 1 (Malt extract agar) W], G25N(25% Glycerol nitrate
*Corresponding author <E-mail: jwkim@uos.ac.kr> agar) H|A] Z12]3L CREA(Creatine surcrose agar) W <]l
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3 T AR FHBREHE 81dFY  Penicillium
spp& et ®El, &%, S5, 7, WA P
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Table 1. List of twenty-nine isolates of Penicillium spp.

Penicillium Host Isolate  Harvested  Harvested

species no. location year

P. citrinum maize 959 Pyeongchang 2000
maize 844 Chuncheon 1999

maize 839 Yeongwol 1999

P chrysogenum maize 973 Yiesung 2000
maize 837 Yeongwol 1998

maize 98-1 Kwangwondo 1997

P. cyclopium sorghum 358 Yieryung 1997
P oxalicum barely 13 Kimhae 2002
maize 843 Yeongwol 1999

maize 837 Yeongwol 1999

P. polonicum maize 166 Inje 1997
maize 164 Inje 1997

maize 98 Kwangwondo 1997

maize 911 Osan 2000

maize 98-2 Kwangwondo 1997

sorghum  356-3 Susan 1997

sorghum  358-2 Yieryung 1997

sorghum 147 Sugu 1997

sorghum 362 Yeoncheon 1997

sorghum  356-1 Seoson 1997

sorghum  363-1 Kwangju 1997

sorghum 505 Pyeongchang 1998

sorghum 439 Yeongwol 1998

rice 151 Yeongwol 1997

Job’s-tears 934 Pyeongchang 2000

P purpurogenum Job’s-tears 498 = 2000
rice 257 Suwon 1997

sorghum 363 Kwangju 1997

P viridicatum  Job’s-tears 982 - 2000

*— : Not identified.

A2A) AEFHA. P polonicume T2 572} S-70lA4
gaqw 7]&01 1.1 (Samson, 2000), 2 A3 oA =
&, ST, 7, Wl LE2A AEEAT E A7)

"1 —I*FJUP 459 50%7]' P, polonicumS-Z =R, &
AFS Fotd AU E Me BasEe Folvh s

2315 P oxalicumS 557, v}, LA A wakg A ok B3 9 vk Qi P purpurogenum® 2 EoF
A HAEHE o= d#A 9 2m(Samson, 1998), = oA RelEls Aoz LeiA 9ouk(Pit, 1979), £ A
AHE FUCE 5, 19973 BEE, 20000141 A2E vh & Fafo] W], 55, $55 53 2 IR E 42
Ut 2 Aol S5FE Fsle] wel W, Sl B o] SRlEgTh dwHows 2ol AZHE P
Table 2. Occurrence of Penicillium spp. on seeds of Graminaea crops
. No. of samples isolated
Species Total
Barely Job’s-tears Maize Rice Sorghum
P. chrysogenum - - 4 2 2 8
P citrinum - - 7 - - 7
P cyclopium - - - - 1 1
P oxalicum 1 - 6 1 3 11
P. polonicum - 3 10 11 24 48
P purpurogenum - - 1 1 1 3
P, viridicatum - 2 - 1 - 3
Total 1 5 28 16 31 81
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viridicatume: =P oIA HolX HEH 7]150] em(Oh,  AdolA #F< A7|et A 9 HEE T 548 24}

1998), & AF = &5, HollA HE= A 3F 3L (Fig. 1, Table 3), &) #Z-S F3ll FAEAT
o Fxof ¥l YH|, A7] F EAS AT

HiQE 2 HENE SA (Fig. 2, Table 4). MEA wiA|o| A= w4 Sd0] AL
25°CollA] 797F vl 3 CYA, MEA, G25N, CREA Hj 3lod LHE7] o8 FEE AR CYA HiR| M=

<CYA>

Fig. 1. Colony characteristics after 7 days on CYA (C) and MEA (M) : Penicillium chrysogenum (1), P. citrinum (2), P. cyclopium
(3), P. oxalicum (4), P. polonicum (5), P. purpurogenum (6) and P. viridicatum (7).

Fig. 2. Habitat characters and morphology of Penicillium spp. : Habitat characters of P polonicum on Job’s-tears seed (A),

Penicillus types and conidia of P. chrysogenum (B), P. citrinum (C), P. cyclopium (D), P. oxalicum (E), P. polonicum (F),
P purpurogenum (G) and P. viridicatum (H). Scale bar = 15 ym.
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Table 3. Cultural characteristics of Penicillium spp. after incubation for 7 days at 25°C

CYA

MEA G25N

Penicillium spp.

Color Diameter (mm) Exduate Color Diameter (mm) Diameter (mm)

P chrysogenum Blue green 35~40 clear Dull green 25~35 13~15

P, citrinum Dull green 25~31 yellow Blue green 15~20 10~11

P. cyclopium Grey green 28~35 clear Blue green 25~35 15~20

P. oxalicum Dark green 45~50 clear Dark green 40~50 10~12

P. polonicum Blue green 25~40 clear Blue green 30~37 15~19

P, purpurogenum Dark green 35~38 - Dark green 32~35 4~6

P, viridicatum Green 28~35 yellow Green 27~30 14~16
Table 4. Morphological characteristics of Penicillium spp. after incubation for 7 days at 25°C

. . Phialide Conidia
Penicillium spp. Penicillus type Stipe texture - -
type size (um) shape size (um)

P chrysogenum terverticilliate smooth ampulliform 7~11 globose 2.5~3.5

P citrinum biverticilliate smooth ampulliform 6~13.6 globose 2.4~3

P cyclopium terverticilliate rough ampulliform 7~13 globose 3~3.5

P oxalicum biverticilliate smooth acerous 7~11 ellipsoidal 4~5 x2~3

P. polonicum terverticilliate rough ampulliform 6.25~11.25 globose 2.5~4.5

P purpurogenum biverticilliate smooth acerous 8~13.6 ellipsoidal 3.4~4 x2.4~3

P. viridicatum terverticilliate rough ampulliform 5~12.5 globose 3~5
FTE7H] Aol 7t A mmo|3L ARG 9] FFo] FAEAh A FEES v

P chrysogenum-e 25°COllA TAZE vl Fald CYARiAlS] & Aoy Alko] XA SElS nje m40%
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Atk TS W F(velveyolz AL FEAG W % 2 At IYAUTT. #Eol Heole FRE AR
A e Qe HAe W) Alzke] AuRA AL R o] AgEen 25 FHdle QAR EE ge 24
2 Wit AEE(exduate)> A= Ao FAEA o Aart AT wiA] S 2 QXS 1
Fe A4S BEE BEY 5 AU A SRS ofF @ ATk MEA WX #5L 25-35 mmolm FEAA ¢
S e e 42 agdo® Yesith, MEA HiAe] it @] A2 CYA wiAe] ¢Fe] Aute de
ME 25~35mmelr] A @ HAg wth AEEY FEUS we SMoin W WHlFeith AEES
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AAste] 4 Tl =2 Wekth & 7He] metulae
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Ao g Mi= AAYEA] BUTEH CREA HiA] oA =
A=A eEsket. Stlpe—* v 1129w =77} 11~20 zm
ol metulaes 3~571 7FA1Z Ut} 3§ 709l metulaedl A
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