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HHIfEY « BREHY: BEOVWHWIIFUUIYIE
(Chlorochytrium inclusum) Q)EEFDRZEICDWT**

Kazuyuki MIYAJI* and Munenao KUROGI*: On the development
of zoospores of the green alga Chlorochytrium inclusum
from eastern Hokkaido**

I FY Y X3% Chlorochytrium inclusum {3ZERDOILEDMEBICNET BHRETH
B, EYVIVBD Spongomorpha aeruginosa (L.) vaN DEN HOEK, Sp. spinescens
KuzTING (?) DJEFETH 3 Z & AL JONssoNe=8), KORNMANN®10, T {8 CHIHARAD
REoTHLRIRER. DI FY Y XIRREEEOTE - ERCEF T L
BAMBR TV B8990, BRR 4 OFEEORE CRER) v TlHBEIRVAETT
BT LAEREhic. LdL, BADI FY Yy XIELEV VS VB LOBERKICOWT
BWEEALHIZER TR,

&E, EHSIIIEERBOERT, =t bV * ¥ Farlowia irregularis YAMA-
DA EAETAIFY U XI R HEL, ThEBRL T, BETEERHsE, 20%
HEEETHZ LAHRDOT, TORREBRET 5.

#HEFE

AERICH ok 19746E12 130, ERETIZ H 5 LiBEAFEF M BERRR
FiHECREL = VR SV ORBIZNEL TV b DTH B, TD=kHVFS
FOEEE LIV Y TREICL, 20 EZER 9m 07Ty MY ¥y —VIREET S
ARTERL, HETERHS ¥, EETFORFEIESIREURL ictk, BREL T
ZhEhBEEY v—v (100m]) Bl o BREE L BUREEEFOBHO &
%, 5°C 8E:fi, 10°C 10F:[, 15°C 14RRICITY, MH#iXZhiz 10°C 14FFED
Sz, FBFEEOMMLIL S bic 5°C 14RRZEML T, 5°C, 10°C DREHRSK
PhE 15°C DB B &MTHEEL o BRICIIAGSEITE A, BE 1,000~4,000 lux
Lo HEHMT ESP #5ih% v, :-HERORMEZMX 5B, @ﬂ;&’zv—«.—.?b
0.5mg/ml #FEUERML 7co HOYeMITiE, Aceto-iron haematoxylin-chloral hy-
drate ¥E& ERAL /. B
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TRYIXIEOBRR

IFYVUXIER=HVvESVORERL VK 8cm OFS ETCORBIZRNEL,
ZThd ) EROEFKICIALHT, #FiCTH TREDBRTRRLAbhiz v iLic@E
L, Eficr 32 2o THEL T S FYYXIERERBEORBIZALET S
2B, TORMIEEORBICET SRIBTHEET S (Fig. 1A, B, Fig. 2a, b, f), #Efk
D& BAFIECA (Fig. 2d), AFObLDLH Y (Fig. 2e), HHEHF LR
TebobRohic (Fig. 21), B2 BEEhEd o7, EREZEERTER
DV /A FEb-Tw3 (Fig. 1A, B), BEOKESRELEL TVBLIAT/IE
K, B 20-50pm, E& 13-30pm TH BN, DHENEICAZIWHATIIAEL, ER
30-75pm, 4EFR 18-38um LD, &OIIBIZEL L AWHTIZER 60-110 xm,
4R 30-68 um Th o7z RBERKIED THR L BEL T BFHO/NS WEER FIC
Rehie (Fig. 1B, 2b),

HEF DMWY &%

BERPMD T2 ~SEBRITIZ, T FY Y XIFRMEOTRTOMERLET Clk
FEBRMLI. LHL 5°C & 10°C TIREINLDEEMKIIE, 7228, 15°C TG

n

Fig. 1. A, B Chlorochytrium inclusum endophytic in Farlowia irregularis, the left in B matured.
C Discharged quadriflagellate zoospores. ’
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Fig. 2. Chlorochytrium inclusum, showing various shapes; a, d, e, f immature, b the left mature,
¢ protruded mature ones from the surface of the host after two weeks of culture at 5°C in
a 8hr photoperiod. Use scale in a for a-b and d-f, scale in ¢ for c.

DThRP ol —RICEETFIIPE CEETRELECHERSh, KEVEETITLE
WIZREL TS haEARD 570 Eio 5°C DHERTREESERL T, BHED
fhEE X Y EHL Ty oRRBhie (Fig 2C),

FEETFREZIY T, HEZ 4 RKOHEE ST, RiciRA%E LS (Fig. 1), K& &
1T 6-9umX3-5pm Tdho7co
EEFRERIET S LAY Fig 3a), HENALRY, TORRASHEL,
BRAicAmRB#EAL, —EHo Y /A FAREh (Fig. 3b), fRzZHmDI. THhboD
FEMIMETZLELITEV /A FOEMEML T, 2~3@&72 D, BEEZALT
2L 7z -7z (Fig. 3c, d, 4f, g), I 2 ~ 3HIMIC AR B &, FEESERICHHIAE
PEAEBLDE, KOHIEASEEb 0L D 2BREET ST LARD b,
GBI D FEERDOHPUTIER 10pm T, ESAEL VSRR, BOIE—Hici
Kz MR sET, FAREHRLE Fig e, §), 5°C & 10°C DEHEMHTTEDHE
DOFEEZRD L, TOWERIELHMET S L LT, Wil VL T Fig. 3g),
HITHEEL THARMERO— RO ERL , $BicZ 05 h SilEliomE A% T
L 0Y B -7 (Fig 81, j)o #RMAIZERE 0.6~0.8mm (Fz 1mm) oL Bk E R
L7228, BESLROBHSITER IR b h» o7 EILAEFURL @ik % BEEL T,
BEEY Y —vicAh, 5°C 14 BREFEH, 4,000 lux THERELLLIS, 17 AT
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Fig. 3. Development of zoospores from Chlorochytrium inclusum and the slender type of
germlings cultured at 5°C in a 8-hr photoperiod (a-j) and 10°C in a 14-hr photoperiod (k-1);
a settled zoospores, b-j developmental stages of prostrate system, k-1 erect filaments devel-
oped from prostrate system. Use scale in g for a-g, scale in j for i-j and k-1, scale in h

for h.

1~2cm DEY VSV BOEMAKLL D, KHL 7 (Fig 4da), ZOMBALZEY LI F
DEEI SRS 57203, HixbEVEL ALY, EMBIXER Thadi L T H 30K
L 57z (Fig. 4b), HIBIOKSITFERT 20-30 pm, HIEFT 60-90 pm, E¥FT 50-60
pm, 71 2RO D SEHE Tl 20-30 gm T - 720 METETEVHIKT, B0 1~3
D Fe & & 4 LRI R S hue (Fig. 4e, d),

%2 OACEIOFEIEEOMANIIE 15-25 um THIIZIEVFIEE KL 7= (Fig. 4f, g,
h, 1, ) T ORIHES ELOMFLFL & 5 ic@f Al iz Sk OBk 2 R L ,
ThbhbESAEFEH L Fig 4k, 1, m), Zh b ORI e BEEERL ofER, &
LI 2O EY VIR L7ze DI B0 1FHIT 5°C ORHELHTTH1LY
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Fig. 4. a-e a matured plant identified as Sp. spiralis derived from the slender type of germling;
a habit, b hooked branch, ¢ empty gametangia, d mature gametangia, e upper part of erect
filament, f-m developmental stages in the ovoidal type of germlings cultured at 5°C in a 8-hr
photopericd; f-1 prostrate system (upper one in g being the slender type), m erect filament.
Use scale in b for b-e and k, scale in j for f-j and 1, scale in m for m.

BT 3~4em OFSICEEL THREL 72 (Fig. 50, hizBERTHAABE L, Mk
AR L o7 (Fig. 51) MIFEOKZIZTFET 40-50 um, Hi¥T 90-160 pm, FHF
T 120-140 pm, F L THFIRDOF TIE 20-40 pm T - 7z0 BiDEMMRH £ 5B T
L5 (Fig. 5h), FBETIEIEVCHMT, B3RO Yo~ 1{ETH Y, HEhgicE
&z (Fig. 5g)e b 5 —FEHIL 5°C DRHALMT T 5~6cm OF SITARE L RFL
7z (Fig. 5a), T OMBIINTFEOMELEST, HXROFEHREL, LPxHERBIT, HIE
AL, REL. HIEEBEIEL 10-20pm %V, EOKSIZTHT 70-100 #m,

ERT 130-200 pm, _LEFT 130-230 um & Y (Fig. 5b, ¢), E¥BTIZMFIC 250 pm & 7%
oie EBTIITEGHICERSH, ZORIIZIED s~ 2/ ThH o7 (Fig. 5d, ),
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Fig. 5. a-e a matured plant identified as Sp. duriuscula derived from the ovoidal type of
germling; a habit, b apex of erect filament, c upper portion of erect filament, d-e gametangia,
f-i a matured plant identified as Sp. heterocladia derived from the ovoidal type of germling;
f habit, g gametangia, h a branchlet with abnormally inflated apex, i slightly hooked branch.
Use scale in i for d-e, g and i, scale in h for b-c and h.

IRV XIEOBEEFAOHBEILZ3EOEY LI/ OMRE T R TEE Tho
s

nB, FHEOER LIRE, BREFLOBERICOVWTAS L, £&FEZEL THRED
FIHITIE, BIRL 72 5°C & 10°C MER &Iz~ T 10°C OF B Tkt kX
e b¥, EMADEEMEES I, E£72 15°C OF B THE RIZMBRAEZ RS
T, ENMRLIE LA ETER S NIEh o Tce BENLRTEEEIZRTR D 6°C DR HICHRT
5°C DEHTIRAERENMBETSH Y, 10°C TREEHLICHEAREL, FL RS AR
L.ind%s7es
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DEDERERP =DV XS ICRNET S FY v XIE Chlorochytrium in-
clusum 3TV vy} R Spongomorpha HHDRFHTH BT L BH DA o7
Lpb=t b3/ Yy oR—BEchEL THBENIC IBLEDhEIF Yy XIE
Do 3EDEY VSV BOMEDE BT LITHKEC. LBHEEC L - TELIDIE
DEY VIV BOEYOEATFORER LTSV TREBHRROTETH 5,

0 IBEDEAERROEY VIV BOBERUBREETHIOEY v IV BOKER
REPOERT DL, F1OBRIVXROBKEAET S L, BEILABHCT & (60-90
pm), BEFENRBEVZ LSRN Y XEY VS Y Spongomorpha spiralis SAKAL 2,
E20BBEI A XFROEEHFL, ELKROKSAN 90-160pm 5 Y, EETEMNEL,
HEMIETURENRBZ b, A TVEY VS ¥ Sp. heterocladia Sakal iz, 3D
BEIL v XROBR L, BELRSEAITR: (130-230pm) ZERERLEY LI Y
Sp. duriuscula (Rupr.) CoLLINS iZ[FIE&h B L Bbh b, KBTI hbd SEMRERICE
HFTB3ZLREELICL - THRBSh T 3,

EY VS H B Spongomorpha L Acrosiphonia* DEFBRIZOVT, BHRRD X ST
2 F Y % X 3% Chlorochytrium inclusum HEERMKFEET Sp. acruginosas?1:82:9%,10
W0, KTHEILFRT Sp. spinescens ()P ORIFETH 2T LHBICHALRIC SR,
SEIDOFE L DEBRIC L o T Sp. spiralis, Sp. heterocladia, Sp. duriuscula D EFET
VHBZERHELNICHE o720 —HITEDOBIRIE Petrocelis spp. iIzN%3 % Codiolum
petrocelidis Kuckuck 7 # Y HDILKFEHET Sp. coalita (Rupr.) CoLLINs DjEF
hTHBZ LA HoLLENBERG® X Fan® iz Xk 0, BRMTix Acrosiphonia spinescens
(Kiitz.) KJELLMAN T 5 Z & A3 JONssON®® L KORNMANNIDAD = 1§ 2 FhieE
Ehizo F7- KoRNMANN®10D i3 Codiolum petrocelidis ¥, Chlorochytrium inclu-
sum {35ic Sp. aeruginosa DIAFETH B L v o> T 5, BEIEBVTH Codiolum
petrocelidis |z >\ THIREZ SR ED ZLENRD B,

Summary

The development of zoospores of Chlorochytrium inclusum endophytic in
Farlowia irregularis collected at Akkeshi in eastern Hokkaido were investigated
in culture.

Small pieces of the host plant containing Chl. inclusum were cut and cul-

* WILLE!S), JONNSON™ icX % & Acrosiphonia 35 HTH 3 Z L IE X > THBD Spongomorpha ¥ KA &
N3, ZORBICLB L, RADIEDEY VIHiL Acrosiphonia IZBT3Z LiZie3, ZOBRKILOWT
 REBEOME L LTRLTEL.
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tured at 5°C, 10°C and 15°C. Quadriflagellate zoospores were discharged atter
2-3 weeks. The zoospores germinated into prostrate filaments or pseudoparen-
chymatous discs from which erect filaments "identical to the thalli of
Spongomorpha grew. When the prostrate germlings became 2-3 celled, two
types were recognized according to the shape and size of cell. One type is of
slender cells about 10 ym broad and the other is of ovoidal cells 15-25 ym broad.
The first type of germling developed into matured Spongomorpha spiralis
Saxkal, which is characterized by having slender erect filaments 60-90 ym broad,
hooked branches, and gametangia longer than broad. The second type of
germlings developed into two kinds of matured Spongomorpha. One had erect
filaments 90-160 ym broad, hooked branches and short gametangia, and it agreed
with Sp. heterocladia Saxal. The other was identified as Sp. duriuscula (Rupr.)
CoLLINs by its rigid erect filaments 130-230 yn broad, absence of hooked
branches, and presence of short gametangia.

It was interesting that the three species of Spongomorpha were obtained
from Chl. inclusum plants endophytic in the same host.
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