F{iﬂﬂ@%@@ﬂ! 40 : 1~-23, 1998
WA A B R 1T

IS
SPGB A SRR BRI %

(B H - 86F11H30H)

B B
HRR 1998 EYRERFEZIADRRRTN HEIH 40 1~23

EEHEREE » EYRIAERS THEES £ LT IR T EEE(L Fave
fb.2ih e Lty R E RN G RZTE@ER - SUR% BEYRRE
EIEFIE @ M FrEAIGEM 2 TH1#4E8) (appressorium) ° B3 g3 1Y REME S
SEHE IR RN TR A AT R - R E R AT ERE BDEE - KUt TR
EaRE AR SRR ERENN AR EEN e - MESEREEES
fEI TR > 85 Rk R - Bty X - M2 ERfEER R B E R
FoR AR o B 7AW 2 B S AR E A IR L S [RIAY BRI AT 5] - M-Ikt
FEFEAMBAMEMR  FLEBRETH R MR R AEEAE - LHE
SR B AER (hydrophobic-hydrophobic interaction) TER4FEIEFIVIRE FEMHE
HIEHE - BUHENERS LIRS EMR - BFHEF% BT RmAER (apical
growth) » (BRI T o LEATR IR RIRAE RIBA » HIIEEITERM (reorganization) * IR
AR B SE (cytoskelton) EHT /-l » 5B [T A - A5 —ERry AR (Vi
{t. (physiological cascade) * LA IR EITIRA o TR EGER - » $15
PR EEAFE - FFFCEERIAY F M R e R AR E Ve RIS & ENE
& o KOTEILUO RIS ZIRIRAN « FEVRE (Magnaporthe grisea) ~ D IRIEIRE
(Collectottrichum lindermuthianum) K Z$ERE (Uromyces appendiculatus) B HIER A
YRR B R T2 RE i A AR IR AR ke oy AR YRR - it E A ReTERE R L
HIEH -

(BREEEA « PR EE - Rind & > WEREK - WEE)



2 WREReeT] F40B F1E 1998

&

WEYRFEERS TEIRETEHF T LE
FEAOMBEH - BT EERH ez
Ib 0 FETZRE | thh 35 88 B o 7B RO A8 2K
EZE(E EEY - Frank B 5o F 1883 F S IR 48
SREEN 8% EE RIS
mid25 TH# 851 (appressorium, spore-
like) ™ o HIAG IS HZE BB REAT L
HE - EALREE L ETHFRET
B REBEM > MAEITIER 2L B
THFE L BHFRFAIE —ERNEER
43531k (physiological cascade) ° & ZcHlT

Tnj

VEEEERRE (tenacious adhesion) A HE

EITHEF > ERFEMRAERILA —
Y4558 (extracellular matrix) {EBEM L » £
FELBRFEFETEHER AR
FEETE RS - AT LFIHEERHFEAS
RIE MEEMT RN - FEREAE
T M EZE (cytoskelton)W EFH » MM
& ERREAERMEMERMS 0 M
ZEPE AL (melanization) FAEE o gl
HIMTE ZRBEELETIR A - 1Z ARTH A ELT
— R E - A b HE AR (infection
cushion) BU{% AE] (infection peg) ° IF R
A REMT & 25 112 A & #1HAYR B 1T B A 90 e
% s Cole and Hoch (1991) #aZH)HELHE)
fE ) K BB OE B RV R E R UE (disease
initiation) & MR MIRIIES Y « B %
MR (review)) M E - HEEBIVFEET

LL 2 # Staples and Hoch (1987)"*"
Mendgen and Deising (1993)°” ~ Gooday
oy (100)

(1995) > Mendgen et al.(1996)
Howard and Valent (1996)(70)E{Wessels
(1996) " Z RS E © BHE T E AT 3
BNTEERREER  EEHEFIEREMSE
B R B E AR EEF R R AE— 7ol 0 L
R 2 8% -

By CRERRAVERE

IoeRE S0 AT 28 RE » % (TRE AT
RiE - aFRIFNBERMEWEDE I
Ayck 8 2 A X BE B RRHI T - BrED R
& FRE R R 3RO RE RS 3% iR ¥ B 1 R
FIFRBENEMERDESRER - B(F
19765 » Wynn'& XA FRY BB B BRI 15 3|3
KAFLWEMHE BLUALe FUHEEL
1 (polystyrene) = W{EEFH » {EMIFE]—
FeE FAERRZ N TIREE » #ELELATLUR L Eg
UFRTF AR AR B E YRR EY ESR
AU 25} (topography) BT HE - {th[K 1t ZEEA
T E8EAE (Uromyces phaseolD) ERET-H R
FLIRABRTRRERILARTE BRI - ™
FEAL MY E a5 & 1E R A/ R s
Y B SRR R TR &l
EE R ERVEEE - B AR LT IRIE
S ELE AL B R Y PR I % 0 T R A
R o IR AT LA I IR B R A= AT
BTEC R RIFry AN Lo el R 2R 3
55 T AT AT AR OB AV RE YA L B
T (E—) -

B TR E MBS R L EFEn
HHREERITE » HLEE (fluorochrome) K I
IR ER R (epifluorescence microscope)
EHEYRIR EFREEE R LIRET
MR ER) - HABER EZ RAK
IR M E AR E R e e
LLBE A8 FA 2R S 5 7 A # AR R 1 4 & 3R] LA
BREREMNYE MBI EEER (lectin)
Z. (EEMESEHEMNEEZH - fEE
7 i TR 6 A 28 A 3 A % 4 S W] LU 2R AR
TE R RIS R (i AR - B - KAE
W B BT - A LU ARAE E R E R A A
KRR S - S ECEE - MRRAL - - HE
FE /& (microtubule) ~ ALEIE H (actin)
%Y HIFEREENB G  BAS
LB R T £ T2 BUAR A S B A AT



TP E R 2 R RTS 3

B » HHREEE AH AR Y R A B 4R A R BE
B REREE TREEAMED - X
mﬂfa%mﬁmﬁ%Tﬁ%MUw
1075 T B S G R R R BTAR Y
_“{olecular Probe Hl #2107 LIZF 2 (4
W T EAIE SRR ) ST e E
R - HEEEANWEE LM EHSY
HENTHE (signal-to-noise) KETELA R
el - DRI sl R B P SR SR PR BEOSR (laser
scanning confocal microscope, LSCM) 7E#
fUZ2 ERVRERLA F iR st AEH - LSCMIR
FIL FH S 5 17 B 7 Z Y 77 1) B — 78 ER A AR —
JCERUIF (optical sectioning) * T AF i &4
EOCHEE— MR T TR Ay
o WRLRT LUS B B B WA B2 5 - T B
BEHFEALGRERHS TR ER L
WG EMBR =ZHEENE R - F
FALSCMTE B i #l L Z2 Fi F 38 2 5 Kwon
(8)
(B HE =0 T JEMER (low temperature
scannning electron microscope, LTSEM) (3R

iﬁﬁﬂ%ﬁ%%ﬁﬁfﬂﬁ(environmental

et al.

& — -~ Lﬁﬂ{faﬂﬁ%iﬂﬁ%ﬁ"ﬁi‘%%ﬁiﬁg

scanning electron microscope, ESEM)H fii#
BENAPHMEDVBERM TS — @2
£ o LTSEM T 2 {RIG P RHR R E IR (-
190°C) FLURFFE T E RINEE - FEiE

A—EBFREZE 2RENE FEMENE
bri& % Bk} - BEENMILIBIE M EER T
(-175°C) #ETEZEY o HRINEHIILEE
ENE 0 AL LU S 5 SR B E
AT b AT LR 85 i 48230 B 57 1K HE 64 M Y 5
B MR F R EEN TRERALY
Bz - MARRERFIER R ED ™
FREMRERFRFIRAEE" &
SR T SRR RS B E P AT L
BEi% & MR BR SR 3R - BHALTSEMAYHR(E
BE%IE BRENRERLERMG > WM
FEHFA TFE%{t) (phase change) [ 5 &
MR E R XE M (ESEM) » AL
B RELISEME S » MRS 2 EEE
WERETLEZRSE  fHEESKE®R
mEETEYIR R P B o BERELE MR
ERMmENS  EREERS - HATEE

@HJ:B’WHEH fﬂ%%%?‘i@@ﬂ’ ZREREER

-Fig. 1. A grape leaf replica made from gum glue shows the topographic feature of an abaxial side
of young grape leaf (cv. Golden Muscat). (Courtesy by Kuo, K. C.)
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Fig. 2. The extracellular matrix of Collectotrichum gleosporioides exuded from the conidium

and germ tube. (Courtesy by Kuo, K. C.)
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Fig. 3. An appressorium and a secondary microconidium of a germinated conidium of

Collectotrichum gleosporioides. The conidium first germinated to form an appressorium

whthin 9 hours and then a conidiogenous cell pertruded from the second half of the

conidium and formed a secondary conidium. The phenomenom may be common in

nature which account for some degree of infection. (Courtesy by Kuo, K. C.)
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Fig. 4. An appressorium of Collectotrichum gleosporioides. The halo ring revealed by a

differential interference contrast microscopy in the center of an appressorium indicates

the point of infection (arrow). (Courtesy by Kuo, K. C.)
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Fig. 5. The appressorium and infection peg of Greeneria uvicola on grape berry. (Courtesy by

Kuo, K. C.)

&5 ~ BISRERMHE SR EAEW » HPR
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Fig. 6. The appressorium and colonizing hyphae of Phyllosticta ampelicida. Note that the

colonizing hyphae go through anticlinal wall . (From Kuo and Hoch (1996) by permission

of Mycologia)
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AERERHRE AT (cytoplasmic influx) i E|
RH 77 %% £ #& 1 2 B (O'Connell, personal
communication) ° {0075 B4y H B LT 2 28
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Phyllosticta ampelicida > Greeneria uvicola
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ABSTRACT

Kuo, K. C. 1998. The early stages of infection behavior in plant pathogenic fungi. Plant
Prot. Bull. 40: 1-23. (Taiwan Agricultural Chemicals and Toxic Research Institute, Wufeng,
Taichung, Taiwan, R. O. C.)

Plant fungal pathogens have evolved in many ways biochemically and morphologically to
ensure their spores can penetrate into their host immediately after spore attachment. Among these
changes, one of the most crucial stage is to from a highly specitied structure called 'appressorium’
that is widely seen in many plant pathogenic fungi for penetration. Appressorium is recognized
as the first step that plant fungal pathogens facilitate themselves morphologically in penetrating
into their plant hosts. Based on the current knowledge available, the detail procedures of
appressorium formation is different among different taxonpmic group of fungi and, thus, to
understand the detail process and mechanism that resulted appressorium formation are necessary
for developing noble measures for plant disease control. The detail process of appressorium
formation may be divided into several steps such as spore adhesion, spore germination, apical
growth, tip swelling, nuclear division, septation and, in some fungi, melanization. The adhesion
of fungal spore and sporlings may be dominated by different kind of mechanisms. Up-to-date
information indicates that weak forces especially hydrophobic-hydrophobic interaction and
colloid theory play important roles in explaining the adhesion of fungal spores. Tip growth is
another unique feature in fungal physiology and at least two hypothesis have been proposed:
'steady-state hypothesis' and 'digest and rebuild hypothesis'. In recent years, a more detail
information collected through real time video taping has revealed a more dynamic nature of the
tip growth. A more dramatic changes occurs when the germlings 'sense' the differentiation signal
and undergoes a series of physiological changes that include reorganization of organell and
cytoskelton, balloning of cell tip, synchronous nuclear division and septation etc. Accompany
these, a more and more documented information indicated that the role of extracellular matrix
may important in terms of adhesion, differentiation and, also, triggering host defense responses.
The detail study of the mechanisms of disease initiation will help plant pathologists to discover
noble means for disease management. "This review mainly focus on the cell biology in model
systems such as Magnaporthe grisea, Collectotrichum lindermuthianum, and Uromyces
appendiculatus in order to give an overview of recent progress of disease initiation and their
potential application in disease control.

(Key words: plant pathogenic fungi, apical growth, appressorium formation, disease initiation)





