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ABSTRACT: In order to find an useful condition under which the mutants defective in sexual de-
velopment could be isolated, the effects of several cultural conditions on the developments of Asper-
gillus nidulans were examined. Among several conditions found to restrict the asexual sporulation
but enhance the sexual process, the interference of aeration by sealing the plates with sealing
film was the most useful one for the purpose of mutant isolation. Sealing at any time before 20
hours from inoculation prevented both sexual and asexual process. When the seal was removed
after 24 hours, however, the mycelia developed only to sexual organs. Using this properity, the
early morphogenic process of sexual development could be easily observed and a number of mu-
tants that showed some defects in the process could be isolated. The mutants were divided into
3 groups, NSD (never in sexual development), BSD (block in sexual development) and ASD (abnor-
mal in sexual development). NSD mutants never produced either the Hiille cells or cleistothecia
and some produced the asexual organs even when the aeration was restricted. BSD mutants were
blocked in the process of Hiille cell, cleistothecia, crozier, asci or ascospore formation. ASD mu-

tants had defects in the amount of cleistothecia, time of cleistothecial maturation or color of asco-
spores.
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Table 1. Sexual and asexual development on var-
lous media

Media Asexual Development Sexual Development
type” amount”  time (days)  amount! time (days)
YG + ¥ 2 44 3
CM 4+ 2 + 4 2
MM +4 1+ 2 + 4
MM+ CA + 2 +++ 2

@: Medium composition (C & N source)

YG: glucose 2%, yeast extract 0.5%

CM: glucose 1%, yeast extract 0.15%, casein hydrolysate
0.15% sodium nitrate 0.1%, vitamines

MM: glucose 1%, sodium nitrate 0.1%

MM+ CA: glucose 1%, sodium nitrate 0.1%,
hydrolysate 0.1%

b: No. of conidial heads/mm?

+: less than 100/mm?2

+ +: more than 100 but less than 200/mm?2

: Time required for detection of colored conidial heads
: No. of cleistothecium/mm?

+: less than 5/mm?

+ +: more than 5 but less than 10/mm?2

++ +: more than 10/mm?

¢: Time required for detection of brownish cleistothecia
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Table II. Effects of plate sealing on sexual and asexual development

Volume of media No. of cleistothecia

No. of conidial head

per plate (ml) per mm? per mm?
Unsealed Sealed Unsealed Sealed
~-CA +CA -CA +CA -CA +CA -CA - +CA
20 1.1 11.2 9.0 11.8 238 66 1 2
30 4.0 14.5 16.2 17.4 253 40 3 2
40 9.8 17.8 20.0 21.6 248 35 1 1
50 14.2 21.4 27.8 29.6 236 22 0 0




228 Kor. J. Mycol. Vol. 18, No. 4, 1990

and Smith, 1969), FA4d¥-37}
TCAZ| 2] A5 =2 NS LPE}”“UP*(Ng
et al., 1972) B FAE37) TCAZZ ) wWAd
HAeo) ¢l&g A|ARI). =3 Aspergillus nidu-
lanso| 4] TCA 32 oJ&A &tA%19ql acetated
AUt 'aflo R FojHe Agel AL A3
dolubx] ¢k A3 (Han, v A3+ TCA 3=
o] 2] glucose degradation 3
o] Fagg veRich el o8 obd e
g7 2] W3t Ei?ﬂ 0,9 17, CO,9 %34 9 hu-
midity®] %7} Fog m#sle] £ u, 743t
o A == ﬂﬂ—?_— TCA 327} %dske 7] wia
Roez AztE, F& QekdeiedlA FAEs G
AR AdsEe olf= nlE o3 energy
ALe) -85 WA g Bele] 9l& HAoE AEFch

bl U o SHHAD

30m/ o)Al wiAlE R wlFHAE BEE
A kst odopAlE Fhar gl Aeiel Al Aol
FEn it A7) o]Fol HWES ASH
AHAA wrgke mal B3yl Al ole Ui
o)a] of7|H= oWl 2Ae] FAAAA S E3t Al
deo2 Aajghe ou|dc) et BEE A
AA 2@ A FARACR RIE Qs
] wi el FAQARE Aashe AdbAal EE
3 A7 E AL Fig 1edlA] BRol, 74
Aa12) 79 2047k oMol LA AeAE A9
i 8lA conidial headsE FA3HA X}, 20
A7y A 3o wBe|| 4= conidial heads7t HAF

glom, 24417k o) Foll= B3R b= Ao
AFgl oF8] conidial heads”} ¥4 =itk olet dlx
Aoz, FAAe ASe 2047 o1 Uil
ool A H T2 cleistotheciad A3 .21} 20417
o]%el WA AE Hx 1 F7b itk =37
DB A A 7)o B FAA L FAHEIE Al7|E g
== ‘/Pﬂ‘ﬁ—fﬂ FA3A 2 o] 75 12217F o] Ao
Hgk g A= Aol dAA Hede9 coni-
dial heads®) 3Ade] 7ta=glom, 2447} 7}7to]
A= 7o) 2t alA conidial heads?} HA= =)
23k FARAY AR 12417 o] g3
Ae A9 4A-g A9 cleistothecia® F4 >
v}, 124171 o] %o a3t WAl A= HAR clei-
stothecia®] 57} Z7}glch o]4e] A= Hop ©

o] 8XB 3o 9l

w
<

200

20 1

- 100

Number of Cleistothecium/mm?
—
<

Number of Conidial heads/mm?2

8 12 16 20 24 28

Incubation Time (hours)

Fig. 1. Development of sexual and asexual organs
according to the time of sealing or unsealing. One
set of plates were sealed just after inoculation and
unsealed after incubation of various times. The
numbers of conidial heads (open squares) and
cleistothecia (open circles) were scored from 5 day
cultures. The other set of plates were sealed after
incubation of various times and unsealed after fur-
ther incubation of 24 hours. The numbers of conidi-
al heads (closed squares) and cleistothecia (closed
circles) were scored in same way.
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Table III. Inoculum size & media volume required

to restrict the asexual development by aeration
block

Media
volume

(m)  0-100 100-200 200-400 400-600 600-800

Number of colony per plate

30 + + + + + - -
40 ++ + - - -
50 + - - - -

+: less than 100 conidial head/mm?2
+ +: more than 101 conidial head but less than
200/mm?2

—: less than 10 conidial head/mma?

A Al= plate = 50070 ©]&ke] colony7} A=)
B2 Agdol 3l7] wiol, o] WFolae] wWirE
IS plate & wiR|oFE W3k 7w zAbsed ug)
t}. Table M4 B5o) #gaksl wjzjoko] ke
TEH FAYA R B8y} ol A&} )
Aefe]l IFE oA =g Bdwlole ) givk
HA 271 40mie] wix] 200-40071¢] colony S
AN Ao, Wy Eiz 33

Han(1986) o] E-<lwo] bl ol wha} 33}e) 23]
B 300945-8) Eodwieol & Helaigrt o] B
olFES 1 Fepug el et ZA 3 group o
raed, A8 e BRYA) 9
NSD(never in sexual development), cleistothecia,
Hulle cells, ascus =3 ascospores 34 £9) &
E7} ol ghAlell 4 ks o] 014 Alae] | Qe
BSD(block in sexual development), 445319
HAA A 218 SJ2)ut Bsjekite] ofal e
732 ©h2 ASD(abnormal sexual development)
7b 2Aelrk o] HelwlolFE F AP @ 2
9 #3432 5A& Table Vo vJehfeic

NSD groupell #ahs Zolwlo]FE2 Wi
9 FAHEA G e} 2579 aFow
wyle] Aok N13, N22 5-& His)4) & 447 u)o)
conidiophore g 3 AJ&F ¥bd, N14, N24 5-&, 204]3

o .y

B

Fig. 2. Shapes of colonies arisen on the sealed or
unsealed plate. Most of the colonies formed on the
unsealed plate showed both asexual (dark park of
colony) and sexual (bright spots) organs by 4 days.
(A). But several colonies were seen not to develope
the cleistothecia (left bottom of A), which were not
mutants. Although most of the colonies developed
cleistothecia, the quantity and the time of matu-
ration of cleistothecia fluctuated. Colonies formed
on the sealed plate developed only cleistothecia
which matured almost uniformly (B).
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Table 1V. Morphogenesis of sexual organs by various mutans

Strain Group Laccase II Hiille cell Cleistothecia Crozier Ascus Ascospore Other phenotypes
N12 NSD - - - - - - Group [
N13 NSD - - - - - - Group I
N14 NSD - - - - - - Group II
N15 NSD - - - - - - Group I
N18 NSD - - - - - - Group 1I
N22 NSD - - - - - - Group I
N24 NSD - - - - - - Group 11
N100 NSD - - - - - - Group 1
B107 BSD - +/- - - - -
B159* BSD + + - - — —
B108 BSD + + - - - -
B5 BSD + +/- + - - -
B24 BSD + +/- + - - -
B19 BSD + + + - - -
Mx BSD + + + + - -
Px BSD + + + + + - Diffuse purple
pigment
F237 BSD + + + + + -
A50 ASD + + + + + Reduced amount of
cleistothecia
A39 ASD + + + + + + Delayed maturation
of cleistothecia
A34 ASD + + + + + + Develope at upper
part or edge of colony
Wx ASD + + + + + + Delayed formation
of cleistothecia
Albino
Asd ASD + + + + + + Asexual reduced
Sexual increased
F154 ASD + + + + + + Delayed, small
cleistothecia, ve-
F168 ASD + + + + + + Delayed, small
cleistothecia, ve-
*F; FGSC

HolFE Foll= Hille celie] #4%io] cleistothe-
cia7} A == FQH o) FE vu]F3}, Hiille cell->
ubA LR gE cleistotheciarl WAE R $s Eoio]
Z, Hiille cell3} cleistothecia?} =5 3= =gt
crozier, ascus ¥ cleistothecia W]3#¢] 7]3}2] wkA)
o] T FAWe|5-Sol vl £l %) Hiile
cell®} 2APglo] cleistothecia®t WA= EAWo)

FE-9] cleistothecia® 7| 9HA A E37} £
A A=A 3, o] Hille cell®] 7]5°]
cleistothecia®] A<z T Holele 71A
(Elis et al, 1973 : Zonneveld, 1977)% 7333s}4)
S gie). FGSC1599} FGSC237 5 frdsh &
o] o] &= 1 ¢l FGSC #FE-L BSD groupel
&ahe Qo] FAAE JHAE e AeE v
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Ge mAbstel, FAES AL Selwo]
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F5 i s e, o)&e
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xual development), BSD(block in sexual develop-
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