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Taxonomical Studies of Cheju Aspergilli( I )
—Aspergilli isolated from “Soil”

Kang Soon—sun™®, Kang Sang-gun
Summary

For the taxonomical study of Aspergillus spp., 30 strains of Aspergilli were isolated from 300 soil
samples which were collected from 60 local areas of Cheju—do. According to the classification key of
“Raper and Fennell(1965)”, 30 strains of Aspergillius spp. were identified as 9 species, in 5 species
groups.

1. 18 strains of Asp. fumigatus group are identified as Asp. fumigatus (14 strains) and Asp. brevipes (4

strains).

2. 6 strains of Asp. niger group are identified as Asp. awamori (4 strains), Asp. foetidus var. pallidus
(1 strain) and Asp. phoneicis (1 strain).

3. 3 strains of Asp. versicolor group are identified as Asp. asperescens (1 strain) and Asp. sydowi (2

strains).

4. 1 strain of Asp. clavartus group is identified as Asp. clavatus.

5. 2 strains of Asp. cremeus group are identified as the same species, Asp. chrysellus sp. nov.

6. Among the above strains of Aspergillus spp., the 5 species in 4 species groups are unrecorded in

Korea, as follows: Asp. brevipes (4 strains); Asp. awamori (4 strains); Asp. foetidus var. pallidus (1

strain), Asp. asperescens (1 strain); Asp. chrysellus sp. nov (2 strains).
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Table 1. Composition of media,

Czapek-Dox agar medium

Potato-glucose agar medium

Constituents Amounts Constituents Amounts
Sucrose 30 ¢ Potato extract 200 g
NaNoy 3g G lucose 20 g
Ky HPO, 1g Agar powder 20 ¢
MgS0,+TH,0 0.5¢g Distilled water 1000 m1
KCI 0.5¢g PH 5.6
FeSO4+7TH,0 0.01 g
Agar powder 20 g
Distilled water 1000 mi
PH 5.6

Soil sample

1 g of sample

—

Mixing by
tipping and

setting

Test tube with 9 ml

of sterilized water

l 1 ml of supernatant

Inoculation on

plate cultlre of

Czapek's medium

Incubation for
5 days at 25°C

1

Pure single colony

~

Inoculation on
slant culture
and incubation
at 25°C, then

store at 4°C

L 4

loop of pure single colony

Microscopic
observation

for screenig

Fig. 2. Flow sheet for

isolation of Aspergillus spp. strain
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Plate culture of Pure colony
Czapek's medium of strain
in petri dish
1 loop
Bottom up of Dilution with 10 mi
petri plate of sterilized water
y

One-spot 1noculation 1 loop with stright wire

of the strain on

Sample of matured strain

center of medium

on giant plate culture

v
Incubation for 12-20 days

1 drop of Lacto fuchsine on

slide glass
at 25°C, until colony »
1 loopful of strain onto Lacto
maturation

fuchsine

\ 4

Oservation of formed

Staining of sample on

slide glass for 10 minutes

giant colony

. . . Absorbed outside | id fro

Fig. 3. Flow sheet for preparation of giant orbed outside frquid trom

ol b of ot i lati sample with tissue
on e one—s| In

¢ y oy us e=sp cculation 1 drop of Lactu phenol on

and cultivation procedures
sample

4

Covering with cover glass

on sample and fixing

Absorbed outside liquid of

cover glass with tissue

Fig. 4. Flow sheet of permanent preparation Sealing of cover glass edges

* Lacto fuchsine(Staining agent No.69)
; Lactic acid (100ml), Fuchsine acid (0.1g)
* Lacto phenol(Staining agent No.67)
; Lactic acid (16ml), Phenol(20g),
Glycerine (31ml), Distilled water (20ml)

with clear nail polish

4

Permanent preparation for

microscopic observation
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Table 2. Characteristics of colonial mopholgy of

each species,

Colony diameter

Front

Strain [on plate culture
Species (5days).cm Color of rear
NO. (Mean) Color Texture
25 30 35°C
A 13 2.0 4.1 5.0 Gnaphalium to lily green  Velvety Dark red-brown shades
A. fumigatus| A.30 2.0 4.4 5.1 Gnaphalium to lily green  Velvety Dark red-brown shades
A.31 2.5 4.3 5.1 Gnaphalium to lily green Velvety Dark red-brown shades
A.33 2.5 4.4 4.5 Gnaphalium to lily green Velvety Dark red-brown shades
A4 2.3 4.7 5.0 Gnaphalium to lily green Velvety Dark red-brown shades
A4l 3.2 4.4 5.2 Gnaphalium to lily green  Velvety Dark red-brown shades
A.42 2.1 4,0 4.3 Gnaphalium to lily green Velvety Dark red-brown shades
A.45 1.4 4.3 4.6 Gnaphalium to lily green Velvety Dark red-brown shades
A.46 3.3 4.0 4.5 Gnaphalium to lily green  Velvety Dark red-brown shades
A.48 2.5 4.3 4.5 Gnaphalium to lily green  Velvety Dark red-brown shades
A.62 2.6 4.7 4.9 Gnaphalium to lily green Velvety Dark red-brown shades
A.83 2.0 4.1 4.6 Gnaphalium to lily green  Velvety Dark red-brown shades
A.88 2.4 4.0 4.8 Gnaphalium to lily green  Velvety Dark red-brown shades
A.148 | 3.2 4.1 4.0 Gnaphalium to lily green Velvety Dark red-brown shades
A, brevipes| A.14 2.1 4.2 5.1 Dark ivy to deep slate Velvety Purple red-brown
green
A 44 0.9 3.5 5.0 Dark ivy to deep siate Velvety Purple red-brown
green
A.49 1.0 4.2 4.4 Dark ivy to deep slate Velvety Purple red-brown
green
A.57 2.6 4.7 4.9 Dark ivy to deep slate Velvety Purple red-brown
green
A, awamori| A.127| 4.0 4.3 5.2 Very dark chocolate [rregular to Clear yellow shades
brown loosely velvety
A.1281 3.5 4.2 5.1 Very dark chocolate [rregular to Clear yellow shades
brown loosely velvety
A, 129 3.6 4.2 5.2 Very dark chocolate Irregular to Clear yellow shades
brown loosely velvety
A 131 4.0 4.7 5.8 Very dark chocolate Irregular to Clear yellow shades
brown ioosely velvety
A. foetidus | A.130| 3.8 4.5 5.7 Dark olive to chaetura Loosely velvety Dark yellowish brown
var . pallidus or olivaceous black
A. phoenics | A, 132| 3.6 4.3 4.7 Very dark brown blark Deeply velvety White to slightly gray
A.asperescens| A.10 2.5 3.1 2.8 Dark olive-buff Velvety Orange-cinnamon
A. sydow:i [ A 97 1.0 1.1 1.4 Blue green Close textured Red-shades to coral
and velvety red
A.98 1.0 1.1 1.0 Blue green Close te tured Red-shades to coral
. and velvety red
A, clavatus| A.91 1.8 2.4 2.4 Blue green to yellow- Floccose Brown
brown shades
A.chrysellus| A.18 2.4 2.9 4.4 Mustard yellow Granular Smoky brown
sp. nov textured
A 36 2.0 2.9 4.4 Mustard yellow Granular Smoky brown
textured
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Table 3. Characteristics of conidial head of each species,

Species S&B’.‘” Color Shape Size (g)
A. fumigatus | A.13 Lily green Compact columnar 40+10
A.30 Lily green Compact columnar 40+10

A. 31 Lily green Compact columnar 40+10

A.33 Lily green Compact columnar 40+10

A.34 Lily green Compact columnar 50 5

A.41 Lily green Compact columnar 40-+10

A.42 Lily green Compact columnar 40+10

A.45 Lily green Cumpact columnar 40+10

A.46 Lily green Compact columnar 40+10

A.48 Lily green Compact columnar 40+10

A 62 Lily g}een Compact columnar 40+10

A.83 Lily green Compact columnar 40-10

A, 88 Lily green Compact columnar 40+10

A 148 Lily green Compact columnar 40+10

A. brevipes A.l4 Deep slate green Columnar 25+10
A.44 Deep slate green Columnar 30+10

A 49 Deep slate green Columnar 30+5

A.57 Deep slate green Columnar 30+5

A. awamori A 127 | Olive-brown to natal brown Radiate 220420
A 128 Olive-brown to natal brown Radiate 220420

A, 129 | Olive-brown to natal brown Radiate 220+20

A.131 Olive-brown to natal brown Radiate 250450

A. foetidus A.130 | Dark olive Globose to radiate 580+50

var. pallidus

A. phoenicis A.132 Very dark brown-black Globose 4004100
A. asperescens| A. 10 Cinnamon-brown Radiate 150+10
A. sydowt A.97 Biue-green Radiate 125+25
A.98 Blue-green Radiate 126+25

A. clavatus A 91 Artemesia green to élate Clavate 300+50

vhive

A. chrysellus | A 18 Dull buff-brown shades Loosely radiate 350+50

Sp. nov A.36 Dull buff-brown shades Loosely radiate 350450
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Table 4. Characteristics of conidiopore of each species.

Species S;\;g.in Color Marking | Length(p) | width(u)
A. fumigatus A 13 Green Smooth 400 +100 6.4+1.3
A.30 Green Smooth 3504100 6.4+1.3
A3l Green Smooth 250+50 6.740.5
A.33 Colorless to pale green Smooth 3704100 5.8+0.4
A.34 Colorless to pale green Smooth 260+10 6.0+0.5
A.41 Colorless to pale green Smooth 250 +50 6.7+0.5
A.42 Colorless to pale green Smooth 400+ 50 7.540.5
A.45 Colorless to pale green Smooth 350+30 6.0+1.0
A.46 Colorless to pale green Smooth 300 +50 6.8+0.5
A.48 Green Smooth 350 +50 6.840.5
A.62 Green Smooth 220430 6.5+0.5
A.83 Green Smooth 220 +50 6.7+0.3
A.88 Green Smooth 350 + 60 6.81+0.3
A.148 Green Smooth 280+ 50 7.0+1.0
A. brevipes A 14 Lightly brownish green shades  Smooth 200+100 6.7+2.2
A4 Lightly brownish green shades Smooth 110420 6.5+1.0
A.49 Lightly brownish green shades  Smooth 120+30 5.040.5
A.57 Lightly brownish green shades  Smooth 156 +30 5.2+0.5
A. awamori A.127 | Culoriess or colored in the Smooth 20004100 1545
upper half
A.128 | Cotorless or colored 'n the Smooth 2000 +100 1242
upper half
A.129 | Colorless or colored in the Smooth 1800 + 100 12+2
upper half
A.131 | Culorless or colored in the Smooth 2500+ 500 13+2
upper half
A. foetidus A.130 | Colorless or brownish tints Smooth 1200 +200 12+2
var. pallidus
A. phoenicis A.132 Colorless Smooth 3500 + 500 1741.0
A. asperescens | A.10 Pale brown Smooth 200 +50 6+0.5
A. sydowi A.97 Colorless Smooth 500 + 50 7+1.0
A.98 Colorless Smouth 500 + 50 7+1.0
A. clavatus A.91 Colorless Smouth 2300 +700 30+10
A. chrysellus A 18 Colorless Smooth 1100+ 100 15+2
Sp. nov A.36 Colorless Smooth 1100+ 200 152

— 20 —
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Table 5. Characteristics of vesicle of each species,

Species S;&;j" Origin Color Shape Size(u)
A. fumigatus A.13 |[Fertile on the upper half Green Flask 21.6+1.3
A.30 |Fertile on the upper half Green Flask 2141.5
A.31 |Fertile on the upper half Green Flask 2142
A.33 |Fertile on the upper half Green Flask 18+2.5
A.34 {Fertile on the upper half Green Flask 32+3
A.4]1 |Fertile on the upper half Green Flask 2812
A.42 |Fertile on the upper half Green Flask 202
A.45 |Fertile on the upper half Green Flask 2142
A.46 |Fertile on the upper half Green Flask 22+2
A 48 |Fertile on the upper half Green Flask 20+2
A.62 |Fertile on the upper half Green Flask 22+2
A.83 |Fertile on the upper half Green Flask 2242
A.88 |[Fertile on the upper haif Green Flask 2342
A.148 | Fertile on the upper half Green Flask 2142
A. brevipes A.14 |Fertile over the upper Greenish brown Pear 20+2
half to two-thirds
A.44 |Fertile over the upper Greenish brown Pear 15+1
half to two-thirds
A.49 [Fertile over the upper Greenish brown Pear 20+2
half to two-thirds
A.57 |Fertile over the upper Greenish brown Pear 18+2
half to two-thirds
A, awamori A 127 |Fertite over the entire  Light brown Globose 40+ 10
surface
A.128 | Fertile over the entire Light brown Globose 515
surface
A.129 |Fertile over the entire Light brown Globose 4241
. surface
A.131 |Fertile over the entire  Light brown Glabose 50-10
surface
A. foetidus A. 130 |Fertile over the vntire Light colored Globose 55+5
var. patlidus surface
A. phoenicis A.132 | Fertile over the entire Light olwve Globose to 66 -5
~urface green subg!
A. asperescens | A 10 [Fertile over almust the  Pale brown Hem spherical 1243
entire surface tu globuse
A. sydowi A.97 |Fertile over almost the Pale green Nearly 202
entire surface globuse
A.98 [Fertile over almust the Pale green Nearly 20+2
entire surface globose
A. clavatus A.91 Fertile over the Color less Clavatus 75+10
entire surface
A. chryselilus A 18 |Fertile over the entire Coloriless Globose 40+10
S, NoV surface
A.36 |[Fertile over the cntire Coloriess Globose 40--1U

surface

-2] —
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Table 6. Characteristics of sterigmata of each species.

Strain Primary sterigmata |Secondary sterigmata
Species Color Series

NO. Length(#){ width(#) | Length(s)| Width(u)

A. fumigatus A 13 Green 1-series 6.0+1.0 2.54+0.5

A.30 Green 1-series 6.0+1.0 2.61+0.5

A.31 Green 1-series 5.940.5 3.0+0.2

A.33 Green 1-series 6.0+1.0 2.440.5

A.34 Green 1-series 6.0+1.0 2.740.5

A.41 Green 1-series 6.0+1.0 2.5+0.5

A.42 Green 1-series 6.0+1.0 2.5x0.5

A.45 Green 1-series 6.0+1.0 2.540.5

A.46 Green 1-series 6.0+0.5 2.610.3

A.48 Green 1-series 5.94+0.5 2.640.2

A.62 Green 1-series 6.04+0.5 2.5+0.5

A.83 Green 1-series 6.0+0.5 2.540.5

A.88 Green l-series 5.94+0.5 2.6+0.5

A.148 Green 1-series 6.0+0.5 2.5+0.5

A. brevipes A l4 Greenish brown l-series 5.0+0.2 3.140.1

A.44 Greenish brown l-series 5.0+0.2 3.1+0.1

A 49 Greenish brown l-series 5.8+0.5 2.940.2

A.57 Greenish brown l-series 5.0+0.2 2.940.2
A. awamori A.127 | Dark brown 2-series 19+2 5.6+1.4 942 3.5+0.5
A.128 | Dark brown 2-series 1942 5.6+1.4 9+1 3.540.5
A.129 | Dark brown 2-series 19+2 5.6+1.5 10+2 3.54+0.5
A.131 | Dark brown 2-series 19+2 5.6t1.5 10+2 3.5+0.5
A. foetidus A.130 | Brownish 2-series 25+5 4.240.5 8.5+0.5 3.5+0.5

var. pallidus colored

A. phoenicis A.132 | Olive-green 2-series 16.5+1.0 6.0+0.5 6.541.0 3.040.2
A. asperescens A.10 Pale brown 2-series 7.5+1.5 3.3+0.2 8.540.5 3.2140.2
A. sydowi A.97 Pale green 2 series 6.5+0.5 2.540.5 8.5+41.5 2.21+0.2
A 98 Pale green 2-series  6.5+0.5 2.540.5 8.541.5 2.2+0.2

A. clavatus A.91 Pale olive 1-series 5.3+2.2 2.540.5
A. chrysellus A.18 Pale colored 2-series 1545 5.540.5 114+1.0 3+1.0
Sp. nov A.36 Pale colored 2-series 1545 5.5+0.5 11+1.0 3+1.0

— 922 —
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Table 7. Characteristics of conidia of each species.

Species S;\;(;m Color Marking Shape : Size(p)
A. fumigatus A. 13 Green Echinulately rough Glubose tu subglobose 2.8+0.2
A.30 Green Echinulately rough Globose to subglobose 2.8+0.2
A. 31 Green Echinulately rough Globose to subgiobose 2.940.2
A.33 Green Echinulately rough Globose to subglobose 2.810.2
A. 34 Green Echinulately rough Globuse to subglobose 2.8-0.2
A 41 Green Echinulacely rough Globuse to subglobose 2.9+0.2
A.42 Green Echinulately rough Globose to subglobose 2.8-0.2
A.45 Green Echinulately rough Globose to subglobose 2.840.2
A, 46 Green Echinulately ruugh Globuse to subglobose 2.9+40.2
A. 48 Green Ech[nulately.ruugh Globose to subglobuse 2.810.3
A.62 Green Echinulately rough Globose to subglobose 2.8-0.3
A. 83 Green Echinulately rough Globose to subglobose 2.8+0.2
A. 88 Green Echinulately rough Globose to subglobose 2.81+0.2
A. 148 Green Echinulately rough Globose to subglobose 2.940.2
A. brevipes A 14 Dark green Echinulately rough Globose 3.2+0.2
A. 44 Dark green Echinulately rough Globose 3.0+0.2
A. 49 Dark green Echinulately rough Globose 3.1+0.2
A.57 Dark green Echinulately rough Globose 3.2+0.2
A. awameri A.127 | Pale or dark  Definitely rough Globose 4.440.6
reddish brown
A.128 | Pale or dark  Definitely rough Globose 4.4+0.6
reddish brown
A.129 | Pale r dark Definttely rough Globose 3.8+0.5
reddish brown
A. 131 | Pale ur dark Definitely rough Globose 4.540.5
reddish brown
A. foetidus A.130 |Pale or dark Definitely rough Globuse tu subglobose 4.0-0.5
var. pallidus reddish brown
A. phoenicis A, 132 Green Almost smooth to Globose 3.640.5
’ irregulary rough
A. asperescens A 10 Green Almost smooth to Globose 4.5+0.5
irregulary rough
A. sydowi A, 97 Green Conspicuously Globuse to subglobose 2.8+40,2
spinulose
A. Y8 Green Conspicuously Globose to subglobose 2.8+0.2
spinulose
A. clavatus A.91 Olive-green Smooth Elliptical 4.2-0.5
by 3.010.5
A. chrysellus A 18 Faintly colored Conspicuously Elliptic.l to 4.5+0.5
sp. nov echinulate subglobose
A. 36 Faintly colored Conspicuously Elliptical to 4.5+0.5
echinulate subglobose
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SEEK T @R o3 74 Table 8ol vt
Ebdl wlel 7ol Asp. fumigatusffo] 18R 743+
skl Asp. niger Bfo] 6%k, Asp. versicolorf¥f
o] 124 25 5 Aspergillusfffol] 9o
FlEs ek, ol = Asp. clavatus. Asp. fumigatus,
Asp. brevipes, Asp. awamori. Asp. foetidus var.
pallidus, Asp. phoenicis. Asp. chrysellus sp.
mov, Asp. asperscens. Asp. svdowiz & [RE
& 4 dededl, ol%FF @R KIBHH St

&i#k~ Asp. brevipes, Asp, awamori, Asp. foeti-
dus var. pallidus, Asp. chrysellus sp. nov, Asp.
asperescenso| g},

ol #¥M Nt REHES N YRy
o ZlAEHE Aol HHeld ok Aspergillusil
PN A e 3 wag Mol @l ol & EKs}
2| obdstd A ZlAMEGY stmdE 1 ok
grlell e Baat slol e, d7lelAe Hadl
Eho B —iEdld K #BEsdH

Table 8. Distribution of Aspergillus species in each group.

Species group Speces No. of strain Number
Asp. fumigatus A. fumigatus A 13, A.30, A.31, A.33. A.34, A4l
A.42, A.45, A.46, A48, A.62, A.83
A.88, A.148 14
A. brevipes A.14, A.44, A.49, A.57 |
Asp. niger A. awamoii A127, A.128, A.129, A 131 4
UA. forcidos var.  AL130 1
‘ pallidus
A. phoenicis A 132 1
Asp. versicolor A, asperescens A.10 1
A. sydowi AL97, A.98 2
Asp. clavatus A. clavatus A.91 1
Asp. Cremeus A, chrysellus sp.. A 18, A.36 2
i nov
Total 5 species groups 9 species 30 strains

ey EE

1. A fumigatus
1) Colonial morphology
Czapek's BTEERIEH Lol 2511°Celf 4 5%
7+ wekgt Colonyel BEIE-g dlzal B Adl,
A.46 % A 1480 3.2~3.3cmEA4 7} A,
Ad457} 1.4cm2 A 7pab zbom | dbe|l EHE O OZ
F7b 2.0~2.6cm2 4 BEEEL Akt Holdl
ol #E# £5 30+1°Cell 4 4.0~4.7cme] 3, 35
+1°Coll A= 4.0~5.2cm2 4 EHo| o Fokel
Colony?] REMEE 25 Velvetikol=f, 4z

L B e ALl ped dug da mERY
web wre #HEs wddch

Colony2| sledze | &ofl = KA A R
ol Az Pl abel BEIKFBES =t
(Table 2).

2) Conidial head:

Conidial heads] BES A 347} 5025424 7}
A An, e @S 2T 401040k
Rokl £tk el U EEHRE olFH, 4
7o BT we BES «|x lc(Table 3).

3) Conidiophore ;

Conidiophore?] 2o}l A.133 A.427p #7

400+£100# % 4002504224 712 A0, A62 Y



ENGEE Aspergillioll 23 5 ESY WR(E—#) 13

A, 83L& 220+30~220+50# 24 7}z oo, 2
el EES ZF7F 250150~370+100 #0] et
£EHS 25 Fsbn, A7 A 13, A.30, A
31, A.46, A.43, A.62, A.83, A.88 ¥ A, 1480
A #Ed Hn glos, vk FEEEL S
A BREEEE =l gich Table 4).
4) Vesicle

Vesicle] Zoko. @k 25 Flaskfso]=, Ster-
igmata®] FAMAE Vesicled| Lol F4 s
of oli, Mz-2 L@k 3l BEd o 9o,
Yole A.347} 3243424 vlmd Z Holny, 1

¥

9he] EHE E5F 18+2.5~28+2# 24 wlmA
e Hoejdek(Table 5.

5) Sterigmata ;

Sterigmata®] 7o ik ] @2 o 9
20, BFI> Ekk 55 1—serieso] 2, Aol 4
EHEE7l 5.5+0.5~6.011. 040} ck{Table 6).

6) Conidia;

Conidia®| Rof B mix Dol x, XE
S AU, Ao BEY dyn, 2ot g &
3 2.810.2#0]9c}(Table 7).

ol

[

2. A. brevipes
1) Colonial morphology ;

Czapek's FERFH I boll 25+1°Coll 4} 59
7 ekgt Colony?] EES wlma) ®el, A 572
2.6cm2 spak 30 A447} 0.9cmB A spR 2o
o, el EERE 257 1.9~2 IemB 4 BEE
7t ghubet el il @k 5 30+1°Col 4 3.
5~4.7cmo| = 354 1°Cell 4 4.4~5. lem 2 4] Kol
o Fobch

Colony2| #EHHEE 2% Velvetitolo], Az
= B sl HSollE B oues Wy Wi KE
Hell =l FERHEEL wgic).

Colony?| el M4 & gofl = REEE o
b A A iRl =hel FEIEEke] ABeS o
i Table 2).

2) Comidi:’ head .

Conidial head2| BH&2 Al47F 25+10#0]9]
i, leebe] EHERL 30+10#0)gch, Rofo 4
Btk kel BRRE ol %o, 422 25 FRER
4 wlodchiTable 3,

3) Conidiophore:

Conidiophore?] 2ol A 147} 200100 # 2.4
2R3, agtel BEE 257 110420~ 150
1304 24 wlmy g2 Hold, RHL L5 F
REFEAL, Mzl Lk s WK e
K#e< #odchTable 4).

4) Vesicle :

Vesicle?] Fofo @gigs 5 W 2oo| o],
Sterigmata®] EF4EHAEE Vesicle?| Lol &4
Hol olm, Aae L@k s SEMske BE
T on oz, ol Al14s) A49 BT 2042
HEA wmA & Holef, T4to| EEk 25 1511
~18t2,24 wlx =2 He|gci Table 5),

5) Sternigmata:

Sterigmata®] 4 z-o. Fkk it BEEE B
e A oo, AT @ 2F 1—serieso]
3, Aol HEH 4l 5.040.2~5.810.5#0]9
c}(Table 6).

6) Conidia;

Conidia®] ®oF2 Ffseid, HES AXm, A
BT BRES oa 9los, AsE 2% 30t
0.2~3.2 £0.2#0l¢ic}(Table 7).

3. A. awamori
1) Colomal morphology :

Czapek's EERFEHIZM Foll 25+1°Col 4 50 7)
ofgt Colony®) B&g wlma) wel A 1273 A.
1312 Z5% 4.0ecm2 4 713 a3, z8ke] ) e
+ 3.5~3.6cm2 4 BEEES) w2 ook 30
+1°Cell 4 A.1310]) 4.7cmol ™ a4te] EEEL
4.2~4.3cmejlom 354 1°Coll 4= A 1310| 5.
8cm, I19M9| BEk £ 5.1~5.2cmz A BEHo|
o Fokch

Colony®| %EMHkEEE 25 =28 Velveto]o]
A2 Eik el 4ol GRS Wy da 4
ol sle} BaFHELEEEA ©)s) 2 Conidial head
A BeEfske] BKBES ogc)

Colony?| sl=idzte @itk 25 o gol: AR
A REg el it wED <ot @k e
H2 IKEEE wgichiTable 2).

2) Conidial head:
Conidial head®| H#E2o- A, 13]¢] 250+ 504 2 4
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i = B 1‘#4 i TF 200+20~220+20 4
olvh, Robo SEEk 3 WMol 42
55 Se|BEES wgdci(Table 3).

3) Conidiophore;

Conidiophore2| zo]+ A, 131¢] 250015004 =
4 7b A, A 12971 18001100424 7h3 B
oo, 2uke) FEE B57b 2000210048 Vel
o}, RES ¥ TG, AL @k K &
e o gloy Vesicle S HBel 4] E L
EBS volx 9dri(Table 4).

4) Vesicle:

Vesicle?] Zeoke @k =¥  EK¥eld,
Sterigmata®] E4HEE Vesicle?| 2 45
o] 9, W7o LEKE e e BEST HL g
oo, geli= A 1283 A.131°] 50£10~51£54
24 vz & Holw, 23te) EEES 40%10
~a2+4p2dq wny e solelch(Table 5).

5) Sterigmata;
Ao EEk shel MREMEske] 1
e oo, BFS E T 2-serieso]d, A
ol= £iEtkst primaryell 4 19+2#0]2, Secon-
darysll 4 5+0.2~104 2#0|gich(Table 6)

6) Conidia;

Conidia8] Tok& Esolx, @S 4% A2
o, Mo WA mE o5& F#@Ed i o
@, 2Ne BF 3.0i0.2~3.2¢0.2#o\214
{Table 7).

Sterigmata2|

4. A. foetidus var. pallidus
1) Colonial morphology;

Czapek's BEFEHEM Lol 2521°Cell 4 59872
wjokal A 130 EKO Colony B2 3.8cm= 4
REEE) W Holm, 30+£1°Cel 35x1°Cell 4
= 27k 4.5cmé} 5 7cm111 BHEol o Fuch

Colony?| EEEE RFsIE =&t Velvet
& e, Aze A gol= U{EE% w3zt
WER wel o F¢ gelre = RBAS o
ek,

Colony?] v aze #gol = KEEg =,
Ak Ao olel BEgke] B =, ¢4

rir

Foll e BEBES HochTable 2).
2) Conidial head;

Conidial head®| B 55015040+, 2opL
B EE ReHeln, AL o5& SrREE
o] gle}{ Table 3).

3) Conidiophore;

Conidiophore?] o] 1200£200#¢]™, E=qi]
o Fgslm, Aze F2 EAS s oy B
ke mYy =& A5 ock(Table 4).

4) Vesicle:

Vesicle?] Tokl rkFsel=, Sterigmata®| FHE
triE s Vesicleo] £l #Faslol dx, 42
$e &g «n e, gelv s5k5#eidrt

5) Sterigmata;

Sterigmatad] 4z Beapgske & w4
i, ERFIL 2-serieso| =, 2 o] Primaryell 4 25
+540]3, Secondaryell 4 8.5+1.5#¢]3lc}
(Table 6).

6) Conidia;:

Conidia®] RoF2 ¥ Tt TEFelxn, XM

Lo Ade, Az WA v odFE K

S oz 9, ZrE 4.020.5#0 % c}(Table

oo

3. A. phoemicis

1) Colonial morphology:

Czapek's ERFRIEM kol 25+1°Coll 4 547
wokat A 132 E#k2l Colony BERfL 3.6cm:
A REEE W sel=, 30£1°Csk 35+1°Cel
Az 4 3ems}b 4.7em 24 BFel o Fuch

Colony?] FmEMEEE 2 Velvetik g Bold,
Ao ooy Afd =d, Hi RE
abe} BIFRALEEE 28] Conidial head2 A F&
Z2HREs oo

Colony?] slei 2o & -golt AT =, v
Zoll & g4 kKEE = dek(Table 2).

2) Conidial head:

Conidial head?] E&E 400110045 B.o|d,
ROy BE ol Fx, A2 RERES =i
(Table 3).
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3) Conidipohore

Conidipohores] sleli= 3500 25004 a] =], 4
< Fietan, A2 mE s olvhiTable )
4y Vesicle
Vesicle?] Woob®. pRfs s Sippfieiol, Ster-
igmata®] N AL Vesicled| fuel]  §ih sl e
b, Al he Sl MEEE D al i glow,
sl4= 6ht5 el i Table 51,
5) Sterigmata:
Sterigmata®l b0 2ol M kS wgl o f{l

7e
2

Fij& 2—seriesolr], #e|i= Primaryel 4 16,5 +1.

O#olar, Secondaryalf 4 6.5+1.0#¢)33 )i Table
6).
6) Conidia:
Conidia?| wob2 BEfeli, EHS ol 4
shAVE 1Bl A alulS weled Mt wn
& ool mvlis 3061054015 ckiTable 77,

A
1) Colonial morphology :

Czapek's I FW3EM kol 2541°Coll 4] 5% 4+
Wekah A.10 fEHE 2] Colony B 2.5emi 4,
BEERL sbabel Wslo)) 30+1°Ceb 3541 Cell
A= BemZ A Mbgo] of Foko},

= Velvet$:4 ne|ed, 2n
- afheid ek dakgel whel Sels

el ol FE SEie

a

[ asperescens

A7k 3 Jems) 2
Colony?| Znitig,
€ H-Folt -
#tEs
Lag
Colonys] simialsbe. ool pFES
vhEell 2l ket S w)sicl Table 2).
2) Conidhal head ;
Conidial head?] Fi§e 150+10#0]¢,
gLl o, FERES dodck Table 33
3) Conidiophore
Aol

i

PGS w5

o

w2l o ,
wl et

al o},

Sk
M 7k C

L.
ac

200150 /22| v, Foif-o-
olchki Table 4

Conidiophore2|
Fr#sla,
4) Vesicle:

ZH b O
G

e Bk E= EkFiold,
Vesicle] fmidl %4 5]
- 12

s w0 glom, gelt

Vesicle?) kL

Sterigmata2| 4 44k =
ol

ol 1
% -

y Pl e
R I e

ivl:Table 5.
5) Sterigmata .

4u kEed

2elv- Primarved] 4

i

1/"]

ol
a1

B 12

7.511.5/“3]

|2t Table

Sterigmata<)
2—senes~lt

L Secondarved] 4] 8.5+0. 50 61,

) Conidia;

Yok f B

2H
il

Conrdias] LR

ol -5 a3y

340,549 ¢k Table 71,

el ar,

wwz,

Fei

2L 7|+

g2 f’] ] ,

A
1) Colonial morphology :
Czapek's FEEXTHEM Foll 25+ 1°Cel| 4 52 7}

svdowl

sleral Colonve] @S slizsl ¥o A 973
A98 W5 locmE 4 REEE gl Mo,

3021°CeE 3521 Coll M % 25+1°Co} R R}
uj sk et

29E

EffREL 25 Velvetf &

2 gl = pEES o
WeFegbell abel HHEY )

AL EEE ST M-Sl B

Hab dgydel whe)l AR @l 4] Hfn

wjicki Table 2.

2y Conidial head ;

Colony g
wel,
o,

Colonye| shed

Az #:3)
23 il
v

1

o
o

Conidial head®] B @ el 125+25#10)
HoORFT N SRS ol 47 e
S w]glepi Table 3.

3y Conidiophore :

Comdiophore®} 2 e] - @FHks Y57} 500+50 ¢
Sl ARl Teftebi, Mz ®ES oy 9r)
i Table 1),

4) Vesicle:

Vesicleth  mebg il S5 FReld,
Stengmm(ﬁ’[ b ihaE= Vesicle?] ol &43)
of gl 42 pged ol flom, ol 20
+2r b Table 50,

5) Sterigmata:

Sternigmata®) W20 Gk 94 kMO ol
i - 2—seniesa] ] 2lo] &= Primaryof| 4 6.
5x0.5#2 5L, Secondarvell 4 8,5+1, 540 A}
( Table 61
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6) Conidia;
Conidia®] ®ore ¥ =+ DEFolL, XE
L ol A, A7 BEL HUT, 7 B
% 2.8%0.2#¢]% cKTable 7).

8. A. clavatus
1) Colonial morphology ;

Czapek’'s RFRIEH Eoll 25+£1°Cal 4 592k
ejorgt A.91 Ekke Colony BEE-E 1.8cmzA
BHEESL 0 Hol=, 30+1°Ce 35+1°Cell
A 25 24cmBA BHFo|l o Fiu¢h

Colony®| HEkMEE FEHKE ol T, AL
Hgoll: Aafg v, A REY ek RiE
geg o2, Uide FHEes =

Colonys] RmA7z-L gl & ol AR
BEY =el B =AcHTable 2).

2) Conidial head;

Conidial head®) B 300+50#% x|,
SokL clavate Bofols}, 472 B w= &
glu@ms aglci(Table 3)

3) Conidiophore;

Conidiophore?] #Zo]& 230070040, RE

£ Tz, Mo &Ed o ich(Table 4).
4) Vesicle;

Vesicled] 2ok clavate Zofo]=, Sterigmata
o] FEPME Vesicled| £ Fhdtn oz, A
e mes wlos, golt 751100 ek Table
5).

5) Sterigmata;

Sterigmata®] 47 2 Lelnfd A%y,
RF|& 1—serieso|s], Aol 5.3%2.2#0|3lct
(Table 6).

6) Conidia;

Conidia®) Tok& #HHEMelR, kES Filtst
o, Mze Seligme wgly, 27T 4.210.
5%3.040. 5209 ch{Table 7).

9. A. chrysellus sp. nov
1) Colonial morphology;
Czapek's TEFRE boll 25+1°Coll 4 597

wjorgt Colony®] ERS wlms] ¥, A 182 2.
scmol T, A.36% 2.0cmEA BEEEF kst
dor, 30+1°Ce} 35+1°Coll4 A18 2.9cms}
3.2cm, 22| A, 362 2.9cm¢} 4.4cm A BHE
o] o Fskeh

Colony® HEHEE 25 BRRKE 2old,
Ak FdE 33l HLole Baed Hd, A A
2gel] ol AL EES |

Colony?| fl=@4azo @ =5 Mot 2z
Qe W, Ax YL =t K®es =9
th(Table 2).

2) Conidial head;
‘Conidial head E&-2 Hik 33 3501504 %
Holo], okl R5 LZ3 WHKE olFx, 4
7o RKE®ES = eH(Table 3).

3) Conidiophore;
Conidiophore8] #oj&= £EK =571 1100t
20040+, RELS FHd, 42 &AL HL
¢lc}(Table 4).

4) Vesicle:

Vesicled] ToFe Hikk L5 HFol=, Sterig-
mata®] B4 4KHES Vesicled] £l BEs o
1, Aze e o=, Yol LEE 3
40+10# 0] i vk(Table 5).

5) Sterigmata;

Sterigmata®] 72 Fgp TF 2L AzE o
oA, EFIS 2—seriese|s], Aol £FK 3
Primaryel| /] 15+5#0] 31, secondaryef| 4 11%1.0
#ojslch(Table 6).

6) Conidia;

Conidia®] R.oko fEMF =& BEEPeln, &
e ol A, guhe g2 =
71 2% 4.5+0.5#0|¢lc}(Table 7).

i £

AP 608 il 4 BE TMEA 300
gro 2 Y| AsperillusBiell 3l bk 30#%E
ezt o & Rapersh Fennell(1965)9 %
Eioll wlel AT HE SEEN S3lo e

— 28 —
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2 Belahyel.

1. A fumigatusBfell &3l Bk 25 1843
£dl, 27 Asp. fumigatus (14#) % Asp. brevipes
(48) =2 REs gk

2. A nigerfel] 43le W= 25 6o,
o[ &2 77 Asp. awamori (4¥k), Asp. foetidus
var. pallidus{1#k) 2 Asp. phoenicis (1&)2 [
£ o et

3. A versicolorffol|l 431+ #Eke =5 344

w0, o|&2 77 Asp. asperescens (1#) %

Asp. sydowi(28k)2 RES A

4. A clavatusBfoll <3l BigkE 180,
Bo8E &% Asp. clavatusgdc},

5. A cremeusBfol] 43 EHE 28 =d),
X5 Asp. chrysellus sp. novgr}.

6. MEA FKicHM 72-& Asp. brevipes(4¥),
Asp. awamori(4¥k), Asp. foetidus var. pallidus
(18%), Asp. asperescens (1#k), Asp. chrysellss
sp. nov(2 k), 2 4fE%o| SEo2 st

3l B X B

T 4d, 1982, RFAFEAF, 4H).

WATE, #E, @BEE, 1982, Asp. tubingensis?)
acid proteasecl] 43 BHZE( 1 ). Asp. tubingen-
sis®] M- FE Y —BE B o U e
2. 2003); 105—112.

RAH, HEG, 1957, TS M Hr(s
—#). K R WFH2] Asp. oryzaeo| $zlo.
FTATdATFART, 7, 51-55.

BERE, 1969. BEE Aspergillie] Follo] $3h
kol Mg 7. Asp. sulphureusiFell $43}
o, ol@Eehslx. 7(2); 63—85.

S, REBY, EEZ, 1965 @Rl £
Brdll B3 BATE(413). KE®E Asp. oryzae,
A niger ¥ A glaucusd] 4% 9 FEEel $Hs)
o. vl4-gsz. 3(1); 15—17.

Kim, M. C.. 1972, Microbiological studies cn
Korean Jang(Part 2) on the microflora. Journal
Institute for Agricultural Resource utilization. Jin-
ju Nat. Agr. College. 6. 1.

S, 1971 WERE Aspergilliol]l B 5HEM
3. o4z, 9(1); 1-26.

A, EEM, W8, 1972 £#@ ALY BF
v Bl BA BHIE(HE3M). KBl FHS K
Eofiel BEREN BE. B3 10(4);
191—194.

B, £EH, 98, 1973. 8@ ALY £
P EE M HRESH). BRCKE)Dd 4
SHES AspergillusBBe] 4Ry #HHA Natd.
el 23] 2. 11(2); 63—68.

FER, &Y, FER, 1968, MEE Aspergilli
of Wl SEBA HIE. YT A, 6(1); 6
—11.

FHHM, H®E, EHZ, ATE FAE, 1983
ERMEHR KBE p.95 p.206. HEX
wt.

AR, REE, 1964. FA BHWE Hx (P2
#). Aspergillus spp?] FE= BHEM Wl
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KRk, &WBB, E®E, 1977. Aspergillus itaco-
nicus ¥ Asp. unguisZ F7}3 #BE2 aspergil-
lus. ol 4285 =), 15(1); 1-8.

Fokk, SEH, HEHF, 1976. 334 Asperailli
o A FelotAl Tl VY ATF(HIF).
Aspergillio] 7 9 EE. v14ELHA. 14
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MR, dEth, #Lgek, 1980 BE LESO Co. Baltimore.

Fokmol A3 HE(N). AspergillusBst 19 FoEE, PEUE, PR, Kk, 1977 @34k
wEmol Bske. sl -E3slA. \18(2): 104—114. Aspergillus?] ofuiclola] 2ol a8} o, u]
AR, FHEW, 1974 WEE Aspergilli®| W8 Al 150100 3141
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Figure 5—13. Morphology of colonies, conidial heads and slant cullures of various species of

Aspergillus spp. Colonies on plates and slants display the front and reverse
morpholgy.

Fig. 6. Asp. brevipes.



20 Cheju National Univeristy Journal Vol 25 (1987)

A/28

Fig. 7. Asp. awamori.

Fig. 8. Asp. foetidus var. pallidus.
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Fig. 9. Asp. phonenicis.

Fig. 10. Asp. asperescens.
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Fig. 11. Asp. sydowi.

Ny AA ey

Fig. 12. Asp. clavatus.
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Fig. 13. Asp. chrysellus sp. nov.
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