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Zoophagus tentaclum Karling /3R FA ZSHRO R THERIL 7oKkeh D
BENSHEEI NI, Thit Karling KX B2RAUKRICDTORETH 5,
HOWMAREXEWVIET. ZOEKICL L 2HhOMVAFD &L 5 BEREDITT
Wieo Flo, SMFOERIZ ) TEB > T,

TLYNDBERT L VPHESERRERSAL S L L L EICHB LT,
CNEBHTAS L, MFO—KPHEHBEDY XA TOEENTED. JOMFNS
S LIRS HR SRR R I N, iRR. T AVICRAT S HDEARD,
S ENMMFELO TR, TOEOME RN OFREL I, CORARIE
#% (accessory infective branch)iz. RIUBDMD 2 TH 3 Z. insidians &
Z. pectosporus TREEHEINTVIEV, AHETIE. COENT LV PAICHE®
TA=—1 % bHADIEEBHEIDTI
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Karling (319364E 7 L Ui BE D —FfE Zoophagus tentaclum Karling % = o2 —
Uy —U—M Arcola D/NXLEBRNO5HEEL T, TN Zoophagus BD _F
HOETH > 7. MEBHEBEREVAET., AIEIC@0V200MFD L 5 S
BRIV TO e, CORYIDLEHLR, OIS ETHESI NI LHTEWV,
Karling (1936) {3100ty k> Monostyla D 7 I 2#8BE L1213, Z. insidians
Sommerstorff %, Z. pectosporus(Drechsler) Dick &l3:&W\. Z. tentaclumn
HARELOKMBYHEESWT A ELIFEI -7, ARFADEMIE Z. insidians
KBTI LVHAD LA, LT LAV OHBEPICFWINIEENEERT
lETHS,
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Zoophagus tentaclum 13, &> FADKIPOELEA DT 2 BEIERIZA v
FaN— b ULARERERICB NI, EHIEF19954F 6 A11H. HEHRER =
ROBRTEMLI: DD TH o1, BIFERDO LICERE, EROKEANTEE
L7z, Kbicidy ¥+ 7 LY Lepadella oblonga (Ehrenb.) 15 & D/ Ng#Hs
BENTV e, TAVIEIEHENICY <2 F DK A 5% 5 Karling (1952) OHET
B X e |

BHARZRDE YD o7 FTHHEIX I LT -7 ILFE K. IM
U VERRE BT TPHT. 21C38%) TL KM E R TREIE L. [FEER TL 5B KL%
ARy 7B (ARER TLRREE L. M7 vy =X Tk,
TRVKIRICEE L, BEYREIFEY S &7 VBB TREL, HABETFE
100C X T EFHRMBTHE Lo, MEHEFII80kVEH W, 3~5unDHEBEY]
Frid HIL84H — 1250 M /55 & F 8% % 1000k V O N B E THE L7,

& S

Zoophagus tentaclum DIHRIEZE L. £X8-15umn | 8L 6-1. 9 unDE WKL T
ZDHEHITIIO L D20 DIMTFD L S WHVERDE DV T W, iFIZE X8-16 £m.
&0, 5-0. 6 umT(Figs. 1, 2), ThZThoOEHIZ /) 7(K&0.8-0.9um) &> T
7o (Figs. 2, 8), MFEE /. BHOES1-2u0. A 20nnO8MIET 15 A ¥
hEoSiFTW/(Fig. 3). H% Lepadella oblonga L& bizy v —LicAh5 &,
COTLVBOE DX EHARKICH SR onic(Fig. 1), Lo L. #ofakRiz
WEDEDE-ED LIV, EVHDERHRBEN SHW I NI T ORBEMEMN
BEDOEDLLR, HOZAONKLTLYOODEDLY THREINBEVHALTH B,

Zoophagus BOMETIE. MEWHEN & X EE T L VKT SN IR D F&H DI
FICRONBEHDTH 5,



T AUHR 2BEBOBESS unD Y OB ER S &L, EORARNIC, flEkoD
vl (Fig. 4, £H) MRARIE A (accessory infective branch) %7 L ¥
oO0FziE LTV 300 EEI N (Fig. 4), Fig. 4TIE, W20 OfFOD
D EDRTLAYOHBHEDOAFICOUTE D UK L THD 2 KO3RS
FEIZDVTWEDONEL b b, Fig. 4LFELCURTHEN, BV bEEX DL
BAREANE > & LR SN (Fig. 5), BEX3undUH OBESEEBERTH
il LB ARTE AR & D RABEORRZERL2(Fig. 6), £ T3, MFO—KDHEH
HHOHBEROAOEE > TRARAENT WD TH 5(Fig. 6, ZFEikEHI),

BEVHFBERS L, EHROFREERERD. BHE0.4-0. TuaD SE THEED
Ry 7 ik >chlxhTwiz(Fig. ). LA L, FobicizcnkH xRy
7 Vs - tz(Figs. 7, 8), F/o. MFEID /) 7 ORIRIEE D & DE S O
fagt Xk » LEFHEENEN - 7 (Fig. 8),

T LY ~OBEGIE. BFOLHEIEBEDO —HDOML-To2FENE I LI
& - TEIB L7 (Fig. 9), MEMEZABEADOHICHERI N/, TN VR
FLATTETHED, ETET. P OVOETEEL b > T /z(Figs. 9, 12),
Fig. i3l OemE b RA 2, BREBER 2 Bfiifc> &, RIEDEmEBIZ T A
SIB AT B - D5 i (accessory infective branch)# g4 X #7-(Fig. 10),

R 24BFRILINIC T L v DO S IR E AR TO - i WITE » 72 (Figs.11,12),
BRERE T LAY IBREBMATRERICECE > 1, RFMBEET 2 L EHELO
SEFREHEARDOEHRBAN 5D XD &E LD Shf(Figs. 13, 15), £ I Tids
HFORBIFEE R LICR o (Fig. 14), SETOMMBEEIAERITE
BEAOHEE LRI L - 1-(Fig. 15),

ARFETIE, Z tentaclum 3T LV DENMIERT A — O—EE2bRHOZ
(Figs. 17-19), 72 SADEEFAIMEYVEZERORmD LI AITA LGN
tz(Fig. 18), BREREIICIIMBID b FE% bFEBENKT TWic(Fig. 19),
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Zoophagus tentaclum 12 & % 7 L ~DRBY T RO B A D LI T 4 1
BaO—HOM(unci)ick ~»ToEENBERY— b3, ZOWMAKEOMTR
RBEFATHEEFRIC OV OESHO S RES 2, Karling (1936) i,
WMERELII0L LD T LY 2B OALHARBEDOED TRETEX ) - 1dv,
TNRIEYESEREODOHIZHWMININSOTH B, ZDI EIZSEREY
F&THEZSINI, Hodic, TOMBEWMERMEL SMFEE-> THMI N
DTHBo FENEL, MRKICIIER 4-0. TunDRBETEEORY 7 LTl ah
TVBENOTHE, COBEBETHEEXRY I NVDEE > HAUBEOBEYH 1.
Whisler and Travland (1974), Saikawa and Morikawa (1985) & Saikawa and
Hoshino (1986) W#lZ& 7= Z. insidians. Z. pectosporus., #hiz Sommer—
storffia spinosa Arnaudow DZFNFNDBEILLUTV, X 5iI2. TLUIC
BAT B DDEARIE%R (accessory infective branch) 25, Mic> & & hi-fil
FHoTREL, QN SRELLDEI=~ITH 72 COBDMO_RETH
% Z. insidians & Z. pectosporus TR ID XS BELREEL BT L3 f
RO EEREEREE CTY L VKRB AT 5 (Sommerstorff, 1911; Drechsler,
1962), 2 F a2 LT L% SA % Zoophagus pectosporus TII{THBD LS
75 t%1% (appressorium—like structure) 73t o F 2 7 ~DE A BRI {IkE 5881
FH4 50 (Drechsler, 1962 ; Morikawa and Saikawa, 1985), Z. tentaclum
DEABEARZEDNEREMEETHE LS ICBEDLN S,

Karling (1936) (% Z. tentaclum OB DKIED Stk U1 A 4B % (external
hypha) 288 U7z, A4BRIE. 7 LY Monostyla sp. BMFOEEEDE = AT
oA ONIEZDABEIN. TLUHD, A EMFISEIBARELEED
HIATEEZITIEANG - Fco KarlingD B L 1A A BEAR RAREICH T B
TLVIZRAT B DDRARIER EMHEITH 5, RARTRALEARIR>H D
o teld, £hid. ST THWR T L YD Lepadella oblonga »% Karling @
Monostyla sp. kh K&xW\WwicHEEbh 3,



Al Z. tentaclum OfhFOMIAEEIZIZEH O, EX1-24n. 1E200mD 7 4 7
JLBDOVTWBRI ERbh ot ZHRTLAVHRIESLTVW3 D EEDN
B0, CHOLWEZXIIRETH 5,

AT, Z tentaclum N7 LVPACERT A — " EHHZ 52 Enbh
> 71z. Karling (1936) b8 XTW B, TOHEIZ b & b & Distyla J§ & Monostyla
BOTLYERMOA DI ENMONTW, Zoophagus insidians & Z. pecto—
sporusb T NENA ¥ F I ¥ (Sommerstorff, 1911) & & » F 1 7 (Saikawa, et al.,
1988) %t L2 5 2 Ebin->TW3, 1, Cephaliophora longispora Barron,
Morikawa & Saikawal C. muscicola Barron, Morikawa & Saikawad, 7 A3
DENZIT T LV ZHOA B ENbd->TWwWb(Barron, et al., 1990), D
B\ AL TLIELIE Z insidians & [i]& 1T % 72 (Cooke, 1963; Pipes and
Jenkins, 1965)RERXETH 5, TNH6DIENSKIDOT A VHARER
Arthrobotrys &% Dactylella BD L S iEEDE LV F 2 vHARBLIDLVAS
WA BREHOB/N Y EHMOA 5EN%2b>TVWEHDEEDbN S,

ZDWMFIF. TARESETB L T RS > REMEAXEATH#ELE S
& HREFEMEE . BEEEHEORIELE BT TO VBB R THEESY
MAEFREHEXRBLOBNTTEEDEIENTEE L, E2bHDMNES T
W& sz:.o
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Fig. 1. Zoophagus tentaclum.

Light micrograph.
Scale bar = 20 pm

A trapping organ capturing a rotifer, Lepadella oblonga. The trapping or-
gan (arrows) is composed of a short lateral branch and several tentacle sha-

ped, narrow hyphae developed from the apex of the lateral branch.



Fig. 2. Zoophagus tentaclum.

High voltage electron micrograph.
Scale bar = 5 um

Vegetative hyphae (VH) and two trapping organs in a thick (ca. 3 pm)
section. A trapping organ is composed of a short lateral branch (LB) and
narrow, tentacle-shaped hyphae (arrowheads), each terminated by a knob
(K).



Fig. 3. Zoophagus tentaclum.

High voltage electron micrograph.

Scale bar = 1 pm

A portion of a predacious tentacle, bearing a number of fine

filaments (arrows).



Fig. 4,5. Zoophagus tentaclum.

Light micrographs.
Scale bar = 20 pm

4. Approximately a 5 pm-thick section of a lateral branch (LB) about two h
after capturing a rotifer. The arrow points to the distal portion of the lat-
eral branch. One of the three tentacles (double arrowhead) seen in this

section points to the trophi of the rotifer, while the other two (arrowhea-
ds) point in the opposite direction. AB, accessory infective branch.

5. The same captured rotfer as in Fig. 4, but in a different optical section.
An accessory infective branch (AB) is clearly seen. Arrow and arrowhead
show the distal portion of the lateral branch and a predacious tentacle,
respectively. ‘



Fig. 6. Zoophagus tentaclum.

High voltage electron micrograph.
Scale bar = 5 pm

Accessory infective branch (AB) developed from the distal portion (**)
of a lateral branch (LB), where the basal portion of four predacious tent-
acles (arrowheads) is seen. The apical portion of one of the tentacles is ins-

erted through the entrance of the rotifer’s trophi (double arrowhead).



Figs. 7, 8. Zoophagus tentaclum.

Electron micrographs.

Scale bar = 5 um

7. A lateral branch with two predacious tentacles (arrowheads). The proto-
plasm of the lateral branch has electron-dense vesicles (V), while that of
the predacious tentacles is scanty in contents. Arrows show fine filaments
of the predacious tentacle.

8. Apical portion of a predacious tentacle (arrowhead), terminated by a
knob (K)}. VH, vegetative hypha.



Fig. 9. Zoophagus tentaclum.

Electron micrograph.

Scale bar = 5 pm

Initiation of rotifer infection by a predacious tentacle (arrowhead). The
apical portion of the tentacle, exhibiting high in electron density, is pinched
by a pair of unci (*) of the rotifer’s trophi. An adhesive (Ad) is seen in the
trophi. Note the apical portion of the lateral branch (**).



Fig. 10.  Zoophagus tentaclum.

Electron micrograph.

Scale bar = 5 pm

Accessory infective branch (AB) about two h after infection, developed fr-
om the apical portion (**) of the lateral branch, not shown in this section.

Arrowheads show the basal portion of the predacious tentacle.



Fig. 11.  Zoophagus tentaclum.

Light micrograph.
Scale bar = 50 pm

A mass of infection hyphae (IH) in the rotifer. Note the vegetative
hypha (VH) outside the rotifer.



Fig. 12. Zoophagus tentaclum.

Electron micrograph.

Scale bar = 5 um

A dead rotifer 24 h after initiation of infection by the fungus. The lateral
branch (LB) and an adhesive (Ad) exuded from one of the predacious te-
ntacles (arrowheads) are seen. Note the infection hyphae (IH), knob of a
predacious tentacle (K), uncus of trophi (*) and apical portion of the la-

teral branch (**).



Fig. 13. Zoophagus tentaclum.

Light micrograph.
Scale bar = 50 pm

- Conidia formed in acropetal succession at the terminal portion of the

main hypha.



Fig. 14. Zoophagus tentaclum.

Electron micrograph.

Scale bar = b pm

Vegetative hypha, after the liberation of conidia. Arrowheads show

the scars after conidial liberation.



Fig. 156. Zoophagus tentaclum.

Electron micrograph.

Scale bar = 5 um

A conidium still attached on the vegetative hypha.



Fig. 16. Zoophagus tentaclum.

Electron micrograph.

Scale bar = 1 pm

Enlargement of Fig. 15. The cell wall (CW), nucleus (N), and a number

of electron-dense vesicles (V) are seen.

— 2 0 .



Fig. 17.  Zoophagus tentaclum capturing a testaceous rhizopod.

Electron micrograph.

Scale bar = 5 um

Infection of a testaceous rhizopod by the fungus. An apical portion

the lateral branch (LB) begins to penetrate the rhizopod.

of



Fig. 18.  Zoophagus tentaclum capturing a testaceous rhizopod.

Electron micrograph.

Scale bar = 1 um

Enlarged view of Fig. 17. The adhesive (Ad) contains bubbles. Arrow-

heads show three predacious tentacles in the thin section.



Fig. 19. Zoophagus tentaclum capturing a testaceous rhizopod.

Electron micrograph.

Scale bar = 5 um

A portion of a testaceous rhizopod at a later stage of fungal infection. The

hypha (IH), as well as the rhizopod, is almost devoid of protoplasm.
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