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Scanning Electron Microscopic Images of Alternaria kikuchiana and
Ustilago maydis Treated with Altericidins*

Takeyoshi KIRINUKI

Faculty of Agriculture, Kobe University, Nada-ku, Kobe 657, Japan

Altericidins (altericidin A, B and C), remarkably inhibited the mycelial growth of Alfey-
naria Rtkuchiana in a liquid medium at low concentrations. The fifty percent inhibitory con-
centration (ECj) for the mycelial growth varied widely according to the initial mycelial
weight. The higher the initial density, the higher the EC;. However, the ratio of EC;o(ug/ml)
to the dry weight inoculum (mg/ml) was 2.8, when the initial mycelial weight ranged from
0.8 to 1.45 mg (dry weight/ml), and increased in proportion to the mycelial weight (dry
weight) under the conditions tested. Scanning electron micrographs showed partial swelling,
rupture and exfoliation in the outer cell wall layer of conidium of 4. kikuchiana when treated
with various concentrations of altericidins. The conidium bursted when treated at a higher
concentration of 40 ppm. When the hyphae were treated with 20 ppm altericidins for 6 hr,
some of the cells heavily shrunk, and others became empty and flattened. The leakage of
cellular constituents was also observed in sporidium of Ustilago maydis treated with 20 ppm
altericidins for 3 hr. These results suggest that altericidins act on the cell wall.

K CUBE INIRBRZHEOMRBE L, T DEHF|D

# R X > TR b, MEERS X oSNl R

Dt

TAFY o vEAY (A, BEIUOCOEEY) 3,
INE T ORI B L OEE IR L G2 R THiEY
BThsh AWEIFYRBIREEBIC Yy Ezra v R
MURBEICA L, MR~ EESAET 52 L,
¥, MRRO I I aWEERE RENT EIRRREMY
CRHETAZ &, BIO L v Er o v BRHEONEA
MEH 5 - L& L., ZhbofeEiz—
e AR E R 3 5 BRERI O ER T 5B ThH D
ZEnD, AYELEEERE L SR LR®
Ihie.

* 7AYoy DI (52 8)

Mode of Action of Altericidins (Part 2). For Part 1,
see Ref. 1).
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> v BWIRE (Alternaria kikuchiana, §ijR? & [7HE
) AR R T 28°C, 10~12 Hiflv 4 — v
WTHEELEF2HEC. BTIEEKkCTEREL, =&
H—ETHEBLIDL, EHEOHECI DEDL.
FIr 6.6x107:M Y vERKEEW (pH 6.8) T LI

NI | -El ectronic Library Service




Pestici de Science Society of Japan

442 | HALSRERE 1%

35 HAM6148 1

Db, BEETEEN 1.3~1.4x108ml ©/c5 X 5
EEW, LY e H A T2 — A kR (PGS
Hi) THRELT, HTHRERE L.

EHROKE R O HEREROREILRRY LT
Tiz -7z,

e w o BERE (Ustilago maydis, fiji$» & [E
BRR) & SeEEEO € 30°C, 40~48 BRI & 5 K5 L
fo. BEBWh O/ N IRE OSBRI X D 9, 2x107M
) vgREER (pH 6.8) Ty L. /M TRER
ODyso 75 3.2 &7 % X 5 ICFIEE R CRE L C, MET
Bl L L.

TATFY v vESY (AC) IRETHRD LFAfiTy £
Fakr a7 2 F (DMF) e L, DMF OBk
L 0.4% LA T/ L.

2. HFBEERIRE

B OB KE & AC Es L oI, A. kikuchiana
ZGCTREY © B4 FEERBE C BT TREL
o, WIS 0.8 235 2.15mg/ml o CcHRHBL
L, % 20ml ¥ o0E L. ARERC AC2, 2.5, 4,
5, 8, 10, 16 5 X0 20ppm & /g5 X S Wil T 28°C
TOHRIEL 5 R LD b, HREAELIE L.

3. EERVEFEMBICLIHETE

1) A. kikuchiana 3+ vEEEERER % S5ml >
S, FIEERE S X5 AC ZiFEM L. —ERH
28°C TR E 5 B| L 0B T 2 EEE LB TED
7o 2) HaF PGS BB x » -~ — 77 A LT 21 Hy
Wit L. 2 =252 AT LI BRI AC20
ppm A E¥s ) VEEREEK Sml T—ERFHIARE L. 3)
U. maydis /NVETFREE A 5ml $2541F, AC 20 ppm
LA X SCEHM L. —ERH 30°C TIR& &L
oD B/NET R RO BETRD:.

ML, WABIOVNEFIRThZhD ) v
EERC2MEEEL, 2.5% ZAAATAT e VST
0.2M v vERREEW (PH 7.2) T24 RREEEL 7. [
T UTcRRHE 1 R &2 ER T 3 Mm%y, 1% +HA 3T
A% fts 0.2M Y vEEREWR T 4°C, 2 RpRIEEE
U, FEE Ucdlele 1 RERIZARKC 3 mEH L, 7
Na = RFNIB IO EKT £ b i &30 030 LR
KUt BEEEA v 7 SV TEBR LU IO LR AGREE
(Hitachi HCP-2) i X h gl Uic. &ARNI A4 v 2 —
# — (Eiko Model 1B-3) &K% Li-Db, EERE
F-BEMsE (Hitachi-Akashi MSM 4C-102) 2 X b, i
BIE 15kV T2,

#& S

1. BHEICXS ECy BOZE(L

A. kikuchiana AR DEFBIZRITT AC oE% Fig.
1 R L. AEREOmREAR 0.9, 1.5 X100 2.15
mg/ml &5t LT, AC @ 50% B-R4EHRHILEE (ECs)
ZrhEh 2.5, 4.5 83X 8.0ppm THo 7.

QUERR O B RIS 15 AC @ ECso filir % & C
Table 1 wRU7c. ECso fHIZALER D R EIC PRI
W, BHifk#E 0.8~2.15mg/ml kT 2.2~8.0ppm %
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Fig. 1 Effects of altericidins on the myecelial
growth of Alternaria kikuchiana.

The three experiments differ in the amount of
mycelia initially added to 20 ml culture media
containing altericidins at different concentra-
tions. ©O: 0.9mg, @: 1.5mg MWM: 2.15mg in-
itial dry wt./ml culture medium.

Table 1 The relationship between ECsq of alteri-
cidins and the initial mycelial weight of Alter-
narvia kthuchiana in the culture medium.

Initial dry ECso of Ratio of
myecelial wt. altericidins ECso/mg dry
(mg/ml) (ppm) mycelial wt.
0.80 2.20 2.8
0.90 2.50 2.8
1.20 3.36 2.8
1.45 +.10 2.8
1.50 4.50 3.0
2.10 7.59 3.6
2.15 8.00 3.7
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ALTe. FREAE mg 4 ) ECwo fEHTARS & 2.8~ 2. EENEFRMBERICLIMELTIL

3.7 (pgfmg) DN A 523, Bk 0.8~1.45 mg/ml ¥ AL kikuchiana ¥3¥ DOFAEIZ BT+ AC D B AFLY
Tk 2.8 (pg/mg) O—FE[lEEE LT LT Table 2 1z, EHGH Fig. 2, 1~8 1Rk L. AC

Fig. 2 Scanning electron micrographs of conidium of Alternarvia kikuchiana treated with

altericidins.

1: control (3 hr), 2: 8 ppm (4 hr), 3: 16 ppm (3 hr), 4: 20 ppm (3 hr), 5: 32 ppm (3 hr), 6:
40 ppm (3 hr), 7: control (18 hr), 8: 40 ppm (18 hr) altericidins.

Each bar represents 5 um.
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SEYRINC 3 REENE & 5 ME LR R (EAFE, 112 FRAE (5) H X0 40ppm O 3 RERSLE (6) THL,

£ A AR b RIERE Th 1. AC 8ppm O 4 MBS 2R HICIAS, HBEL, FEi L7z FTRDIX
EERAUEL (2) TIRFER A AREROE, WA bR  fEAA bR, AC JERIT 18 Bk E 5 ALEL L 7o
#-. 16ppm o 3 BFRAR (3) % X0 20ppm o 3R MRfaT (AR, 7) DRMMEE TG & A ERFHRD
AUER (4) TURARAREAEA R AR, ¥ Ao MdRE, Shisi o to. AN T, 99% HARREHFTH -
ML CHBRERO TRBmEAZEH L T\ /o, 32ppm D3 Fo, BRLTOIROCHAEH LA T A K75 AETOH

Fig. 3 Scanning electron micrographs of hyphae Fig. 4 Scanning electron micrographs of sporid-
of Alternavia kikuchiana treated with altericidins. ium of Ustilago maydis treated with altericidins.
1: control (3 hr), 2: 20 ppm (3 hr), 3: 20 ppm 1: control (3 hr), 2 and 3: 20 ppm (3 hr) alteri-
(6 hr) altericidins. Each bar represents 5 gm. cidins. Each bar represents 5 um.
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Table 2 Change of conidial surface structure of
Alternavia kikuchiana treated with various con-
centrations of altericidins.

Treatment

Number
Concentra- Time Morphological change on
tions (ppm) (hr) Fig. 2
Control 3 Normal 1
8 4  Swelling and shrinkage
of verrucoss projections 2
16 3 Partial swelling of the
outer wall layer 3
20 3  Swelling and exfoliation
of the outer wall layer 4
32 3  Exfoliation of the outer
wall layer and shrinkage
of exposed layer 5
40 3  Exfoliation of the outer

wall layer and shrinkage
of exposed layer

Control 18
40 18

Nearly normal 7

Conidial bursting

Table 3 Morphological of Alternaria

kikuchiana hyphae treated with altericidins.

change

Treatment

Number
Concentra- Time Morphological change Fion 3
tions (ppm) (hr) g
Control 3  Smooth hyphal surface 1
Altericidins 3  Partial shrinkage of
20 hyphae
20 6  Shrinkage of all hyphae 3

Table 4 Morphological change of Ustilago maydis
sporidium treated with altericidins.

Treatment

Number
Concentra- Time Morphological change Fion .
tions (ppm) (hr) g
Control 3 Smooth surface 1
Alterleldins 3 Sporidial bursting 2, 3

FERIT 9% T, BAREMRL T\ i, 40ppm D 18 Fy
BFE (8) T, MATHMMOBE 3 L0 IE  ElEE S
.

HAR OB RIET AC DR E LT LT Table 3 %
Y UEBEG A Fig. 3, 1~3 1R L. ACRAINT 3 By

RSB U= PREE % (fBALEE, 1) OEMBEIL T CL
BhA R U7, AC 20ppm o 3 BERIAE (2) TREAD
RIS 23 Hivichy, 6 FRAE (3) TILEAL
TR LT ie.

U. maydis /NET ORI RIFT AC O
L Table 4 1z, BHfEA Fig. 4, 1~3 /sl X
BUNMET (B, 1) OXREHEIZ FETHKY EL
2%, AC 20 ppm @ 3 BfEILEE (2, 3) TiX, #HkEED
W RBE L B I .

Z £

A. kikuchiana Bk DAL BHECFIET AC B L AL
FOWMMARE L OBIRERE LR, PrefilinoE
A (0.8~1.45mg/ml) Tk, ECs fHIEA—EHE R
L7 (Table1)., Hisada & 37w > 3 F v D Botrytis
cinerea Zxi3 5 EDso ffiiY, AEMBOBEMEEECEL
SEEIhHZEEWHLMC L. LvL, ZOHFD
Bk EE 1mg 240 EDso flilba A% &, BWHREED
BT, AC IR h &R D 2 & HEE
BT A MK EENEETH D ERFRL TS,
7o, PrE#iP (1.50mg/ml) LIk, BAE ORI
T ECso fHHAE I Te. DT LIXEHRICHT
HERBEOBGRITRRIN, EFROTRICEN LIS D
LEzZzbhS.

ek, BRCEE MEBECEAL, EEAEORY
rHlxRoTHER, izE, RUV=vRIEME
(Aspergillus flavus)®, 4 vV S v+ 5 v (Pyricularia
%7,
iR 3 2 R ) 4 % v v (Alternaria kikuchiana,
Mucor rouzii)®® 7 kX, WRBRE (BRI,
Bl LX) w3 LR EMEBEC X h G S
nT5%.

* ¢, A. kikuchiana DRREICFIF$ AC D&
AERETEMEIC X 0 B8 Lo/, (RREAERT
TIXMIBBEA B ORISR b, &EE T el
ol X oBEsBE S he (Fig. 2). —J5, B%
R WT LIRS A LR (Fig. 3). ¥#, U maydis
METFTRATRE OB Bl S he (Fig. 4).
ThbDz Ehb, ACIK X AMAEELI MRS
RpEErs R L LICRETHEE L DR,

oryzae)'®, w3 Vv (Botrytis cinerea)!V,

3 #

TAT Y v vEAEY (AC) TKEE T > BER
BHOBEARLEEY BiEEETEL BETS. Lo,
50% BEARAEFRHIEERE (ECs) AR o AR X
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5 WRF614E8 A

o> THRIRD. % ECso {HICKIT HEE/HER (BFH)
X, BEfEE 0.8 2»5 1.46mg/ml ¥ ¢lt 2.8 (pg/mg)
D—EfEx R Lich, THUBITEERCHEMAL TFE<
oo,

AEMEFEESEHZCRE T, S BEHERTC©
i AC JUBHERIE DRI A\ HIRRBES B8 O 3 BOBZIE,
B LG, HEEAR L, 40ppm o 18 BRI T3
THIlAOWE L A b, BR T 20 ppm @ 6 BRRETAL

HTHXTOELSE L. Py ee o v BETHEED
AFC 20 ppm D 3 REfEALER CHIBZEE ORI EE A
eI hi.

DEofER G, AC IZHIlEECER LT b = &
REIhi.

AW RAT 2 50 Hich, Yk JHRE L FR O
G o feiahiE—1EE, BIE % B- K ERBEL, J&
FFREGE HEL LRI LR I OERCHD
Wb RH Bl @F) ETRCELR#HOBYE
T5%.
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