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Cytochemical observations on abnormal zoosporangium of

Phytophthora capsici cultured in the medium without sterol.

E g : Phytophthora capsici s\ T, A7 n——Jvmi‘%ﬁg'éi—%ﬁLf;‘%‘{z&_&k&ﬂérﬁéhbiﬁﬁ%g
u,z?ﬂ—»&@&%ﬂf%ﬁbt%@@ﬁ%?&@lSK,ﬁi%ﬁ%mbf%ﬁ#%%ﬁ%ﬂ%
# (MERE) 3iabhd, 79772 kNI EHERT, TR FTTR FRIRTFERT,
mwowMﬁﬁ%Ku,ﬁ%m%%aﬁmb,fwvgﬁmﬁ%f,7x7%¢@ﬁ%ﬁ%§bf%&
f,it,ﬁ6<k@k%ﬁﬁkﬁ%mmmﬁ%OﬁﬁLtﬁmDEQOﬁﬁfb:aﬁ%ﬁf&éo
R E2EEFRE X b, 2B R O/NBECL, BEZ + 277 BB 2F T I VERT AT T
ﬂ—aﬁ&%%bbﬂ,fwvgﬁoﬁﬁ%L<m%hmm%?5%@fabﬂ%%ﬂ%moLtﬂo
T.ﬁ%?ﬁ@%&m%%?bfwyﬁﬁo—%iﬁm%ﬂwm%?éﬁﬁﬁ,khB#@ﬁ@f@Q
*Kﬁﬂihkkbm,ﬁﬁ%«@ﬁkﬁﬁ%éﬂt%@&%%?é:kﬁf%aﬂ,x%n—wao

BB ST ERBELMATR,

I # B

v ) B e 7 ARHE & RET B WWEHRE Phyto-
phthora capsici (3, WETBOWENBEHTHY,
R TEOZ AN OET BHET AV IO
LUCIHFETH B, AEOHRICE, F=29 ) Va—
AEHEDIT TV 3P Y, Z ok EERERV
B, HETRBISBCHRINTY, TOWET
BIIEETEETRERE GRS 212607, L
P o CHEFEEZILNTELNY, TOROW
geic kb, BIBERCEENI AT e — B,
HEFRRFCEBELHRELZ/LTHR I LWL
Lhok®, ZRHIECDOVTEIAMCHFL(RETSC
LIZLTV 3D, TDAT e — LRI TR LICE
hECHR S h- BEEETEE, BAEENCS,
EEALHETRBLRLIANRBOONI, THDD,
TACERB LT A NADREEVBD TAETSH
h, ¥, BIECEIN, RECHEs0MEiEETR
Lo RaEE (036 B BHEET BRI L TH B,

o3t RN/ NEREE, B 2L SRR
HET2E0THSH LH#BELIY, ThEHDTD
T, ML T + AT 7 A —EEFT
ver7 4 A7 7 X —CIEROFEETITHIZ, <
CEDRRERET D,
II #EhoTIiCHE

(SR AT & ke, P capsici CKBIREREH
No.002) TH Y, Fa= Yo~ AEE LFEIHO
VeREE®,  WRERE & U TR RS
CONTE, TCRRETATHIDTHIET 3,
35, AFe—nArLTE, WENB->FATH—IL
CEIEE) AV, BMBO7 < b v THRRL, 5
i 1mld4 0 0.05mg &7 3 X dCHMLIz. DK,
74 b VEESBRO 1 2 TEa2 L 9OCEEL, 1
R BRS¢k, A - b2 v TIRELE
(121°C, 1547f) #1777
BFEMEEE AT T 100B BNz, BEO
VERGEE RIS LREETH B, MIMLFIITIECE D

T ST R B IR E A E

Laboratory of Plant Pathology, Faculty of Agriculture, Kyoto Prefectural University,

Kyoto, Japan.



EHEREIFF W: A5 e — VR EEM THE - Phyt phth ict
1975 DR TBOMA I T e Crsict

M7+ A7 74— €BIUFT s vERr T 427 5
2~ EEEOBINE, €n#h Gomori (1950) 1
Novikoff (1961) ® (IHU, %o 4 B % ¥: (3 AT
AI7D? &k -1,
it,?U—X:y%vﬁ&u,am%?ﬂ@7u
— Rz y FVIEBEERG, P (197)2 HIU
HABRTORBEREFABCHE UL -0 REHT
2.7% 7N 2 — AT AT e VI (CEEBRAIEK, K
B CTHEER, 20257 ) v¥E CEENREA)
CI2NHIBE L, EHCTEDIZ_v v + %, R+
ME-CHHEL, BEBRTESCHE L0, %
BCEELUTYBIL. Be 50y 2L 3y F
VA VT L h—RUEEE, BEEER A 2 - QET
A ICTRBEL, 279 v FTTLOLFTREL
20 BB, 7V —~X= o F Vv /B L 3EREEL L
ITBBRRANCHE UL BET 328 9 TH 325, A
REITR S WCERL, AR+ s pigess ok pi
BrskimOBY) 2 2 HiiTRE 18-, CoCRLTH
BiEE73,

o 8 8 # R

BB E O T Blg U kT80 Biks
W, AT r—ABRMUICEMTER U, EELE
ETBCENTYE, AT —AREMTHEEL-RY
WETEBC BOTE, ERARCE 2RI, —i
W, BEOMRRBECEE NI ST, 29 25D ¢
RELUIZIPav FY) TEEAR, BEFEEOSOE
BRLEE S, KMkxOBETH,- S, Maksz
NoDRER-TEDY, WELFTAMEING, gk
D% S, MIMEENHECE Y, BT+ 27 7 2
—+& (LI'F ACPase LBf{d), LF7 s vem 74 2
77 &~ (LIF TPPase LWEG) DiEM:»IE6 6
N, =i, TAY V=abBNIT 72V~ LT
LTI ND (FHET,8) 547V~ aDKORER
EHEORIEC KN C, REIETBITEET D LT
LAYEDLYERO SN, BTSN
T, BH1, 2@&6N13 X5, L& L THORE
@, NROBHNED SN B, T RE TS
PCIIE L AETFRELZO, CO/NBERIE = 23
BErRLE UTHERENTVWS, TN6DOREBIZ 7 v
~ Rz oy FVIHEIC L DHMEERIC SO TE L (R
HoNBLIATHD (BHS, 4), —F, BREH
ETBIC BT, 036 L B - S5/ ag

33

ENB LI BB o n, BICIEESOL S
ODTKRELIGELIEDDAONBI L 5, =0
PRI ER T HETRCIILALIDONTL, &
DY ITRANECHM L TO B3/ IO T, B
I, AR BET3 WihTH3L #zg -9
Y, TNEBET 370010, MEMEREEC X3
ACPase & TPPase DEELTENTHB & L
NDTHIV, TR, »16 { rmlam e 3/ apt
i, BELHREE RSO N (FHEIL, 12) [
W, TACIEIC BT § MBI BERIENE D R X
N, =G, CHOD/PNERED T CREBICHET B B
DTHIMHEBEHNEEZ LS, Ak, ThoDRE
FILHE DA B C DRFEAET B & 5 o fadE, s
ACHR T2, BRRICBEOM N ORFE
Roohiz,

v % ®

AT B —AEEUEHb TR LB EcET 2
ERWLHEETRE, AT v — ARSI CRZE LSS
CETIREL BETBCSOT B MM By
&, TP RO TR L 5@, #iTEoY 20°C st
DRHFT, +HGORM, MEPICERE U U, 2008
HTREDWEETF 1 LT, ABEERSE Ot s n2
CEEFRRI) oL, BHEEEET~DMEH
BIO6T, 201D e F 75 A b & LTAEm~
BHiEhz (Fe 752 VREEY L THh3,
—J7, WA T RO MESEO MR, fidh Lok
WMOFERC BN THRN L 91, T4 BB DKL
BL, 8o ROFETHZ, COBSEL #STE
EMIUDUIB, OCeoofikE LT, FIFEALEET
BT, SACEBOBECLoT, BEHEL EFT
U, BEEF~DHMepke s v, MBI TE TR
VT bhZOEH L, REEETECTE, fono
FRICELY, oA 2BoRackIinET, L&
BZRFCEGAENT, 6 ALy, 2ok
CIREE #EFC ME U0 E 3@ A il &
N, 7 73R VRIRFELLZOTHA Y] LEZ
2o 236 {ZHAAIC BB 60 2 /NEREYS =L SN
CHXKY 3T L3, My ACPase % & o8
TPPase Dift0ERH 6N 3 T L 06— 315
IcEEZ S, iz, HRBREEFERFEEC LT
b T EAATED BRI A L £ v SR 350
CHROONDIEW =L SHED O, Bl L7 A o%

*ﬁﬁf@ﬁ%ﬁﬂ%#aLtﬂ,Tnrfﬁxbﬂ%%aW£ﬁﬂlbﬁ%f&6;smﬂiéo%of,

%4 4 protoplast-type germination : ETIEL 7\,




34 SRR R B

BoMESEGOTIEY 3, 136 < 12N/ MREC
BULTH3I Ly, ThEEII2L95TH D,
TACEBOMEEL LTE, AWEROELIL S
HoNTHWBY, EELEETBPCEEEOOND
5S4V —A RO DT ERNGEL SN
NTHY, THERFHRETEBROREEEOED
T CEBETLRAEATRELOTHS 5, KL,
5S4V —ad k5, HMako— b B
RINBLTRHEHBILITHRY, —F, /¥
WENL, SWERLI N T, 2T =VllaD AT
= VERRI®, BT ORES 3V IR JREERIL
CHx0EROBEECES LT3 L moh, &
LW, SEEOSEBEEERET 2L eRBCHLON
ChoTERY, fE-T, WETOHLCLELH
O G = A B HET 2RI RS CE X
6N30%, ALY L EENTEBENNETH D, K
36 <t o MR S L CRBCHEK T D
THBILE—IBNEHTEL DD, EThEAET~
DS LEHED R L ED X CHU D IR d b
Mo TN, DTFRICLTY TAVIEBICHEKT
NEREDS, 236  ERCEGA N 2 EHEE, —ED
NOEAEREELON30, ThiAT s —ARES

275

BOWETEBCEMNHL LSS LY, AT~
DRshE L DBIEME L FUCHS TRRROBRR TH D,

51 B X M

1) Gomori, G. (1950) : Stain Technol. 25: 81—
85.

2) EEF I < BE Z (197D : g 3(3):31—
41.

3) Kurosumi, K. and N. Baba (1969) : Gumma
Symp. Endocr. 6 :197—210.

4) BFE—E5 (1970) : 4 2 (10) : 2—14.

5) K « K B— « SR A970) FRRF
W oe & 22 27—30.

6) —— o ——(1972) @ FUFFK¥:4t « # 24 © 33—36.

7y AT (1971)  ETHENEE, BEEERER W
.

8) Novikoff, A. B. and S. Goldfischer (1961 :
Proc. Nat. Acad. Sci. 47 : 802—810.

9) NIFIY] « FESAE « BRE £AQ970) ke
2(4):2-13.

10) $8KHF5 (1970) : fHfE 2 (10D : 15—27.

Summary

Phytophthora capsici grown in a sterol-less
medium produced abnormal zoosporangia which
were not capable of liberating zoospores at the
time of germination apparently due to failure
of cell division of zoosporangia into zoospores.

Fine structural comparisons between the
normal zoosporangia cultured in a medium
containing sterols such as B-sitosterol and the
abnormal one revealed that there was little
differance on main cellular organella i. e.
nuclei, endoplasmic reticulla, lipid bodies, lyso-
somes, phagosomes and flagella. Significant
differances, however, appeared to lie on the lack
of well-developed Golgi apparatus with associ-
ation of numerous small vesicles and on the
existence of the peculiar vacuoles (proposed as

nrabbish vacuoles” in previous paper) contain-
ing numerous vesicles and granules in abnormal
zoosporangia. The vesicles in this vacuole are
probably originated from Golgi apparatus
because cytochemical examinations indicated
clear existence of acid phosphatase and
thiamine pyrophosphatase activities in the
vesicles.

The above observations that the failure of
abnormal zoosporangia to differantiate into
zoospores was characterized with the concomi-
tant existence of rabbish vacuoles presumably
originated from Golgi apparatus may indicate
that the plasma membranes of zoospores is

derived from the vesicles of Golgi apparatus.
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