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Long-term Culture of Antarctic Seaweed, Phyllophora antarctica
(Rhodophyta), Sampled at Syowa Station

Masao OHNO', Yoshitaka KoNDO?, Teruo TOBAYAMA?,
Shigeru SAKAKIBARA® and Takao HosHiar*

Abstract: Fronds of the Antarctic seaweeds, Phyllophora antarctica and Phycodrys
antarctica fronds, attached to sea urchins (Sterechinus neumayeri) caught with a
bait-trap, were collected from ice-covered shore of Kita-no-seto Strait near Syowa
Station during the 1982 summer. For about three months, Phyll. antarctica fronds
were maintained at approximately 0°C in the refrigerator of the icebreaker Fuil.
After April 1982, they were maintained in a glass culture tank at Kamogawa Sea
World, Chiba, Japan. Aerated seawater was supplied through a closed re-circulation
system; water temperature was kept between —1.9 and 1.5°C The tank was il-
luminated with a 10W day-light fluorescent tube (12h light, 12h dark). Phyll
antarctica survived in the tank for 16 years. Producing new growth at the margin of
the original fronds, the old parts decayed. Consequently the biomass of fronds
increased 20-30 times. It was noted that the biomass increase was greater with the
cohabitation of such animals as fish, echinoids, asteroids, gastropods and nemertineans
than that when the seaweeds were maintained without animals.

In the 1985 summer, fronds of the same Phyll. antarctica were again collected by the
same method. The fronds were taken to the Usa Marine Biological Institute, Kochi
University, Japan. Those fronds were cultivated in 200 m/ of enriched seawater with
SWII medium in dishes (500mJ). The fronds were kept in an incubator 5°C in
fluorescent light ranging from 5-50¢E-cm™?-s7'(12L/12D). The fronds
survived for 3 years under the lower light conditions, but their growth was lower and
their size was smaller than the fronds cultured in Kamogawa Sea World. Newly
collected fronds were also maintained in dark conditions at 0-5°C  The fronds survived
well for one year but then died after de-colarization of fronds after 3 years. We
concluded that the survival of Phyll. antarctica was better at 0°C than at 5°C
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@ Phyllophora antarctica & Phycodrys antarctica % $FH{ L 7.

1982 4F 1 AICERHUL 7= Phyll antarctica DIER L, AKICEBRE - 7218, #35 2
BIEEKFEAN (18 60cm, BfT30cm, && 45cm, 65L) T, fENICEA S 5B
KeRWERIFKTEY & OB TEKIEEZIT-> 2. KEIZ—-1.9~1.5C, *&
S 10W HEASUOEAT 1 A TS L 12 BREINE, 12 BRRERS I U 72, 8K
RIEODNIRSBBE L T 728, ERFICERL O LWHESE L TIh bRE
Lz, $TERIREE E LB L TWhWoto, BEWREAICIZHEREY S AR & OB
BHESEE LBAEICBEDEEN0T -, EEKIIGREKEA T 16 FEEE
L7z, 10ecm P EOKESICETRET 2K DU -1, EBRICIERTE
WEDHEFERE RS SN REREL T ML 1.

1985 4 1 HITEREL L 72 Phyll. antarctica DIEXEES v » — LIT AN, 5°COIE
BENT, 5-504E/cm 2 s ' OXERT 12 B5EIAM, 12 BB cHERELS
i, TOGHCOEROOHEMSEURE L. Lr b, BERIKEESEED
BELHKRT B E/PNEL 2-3ecm DERICEEE -1, EXEAEANLESY +— L
ETNIFANTHE - 1oEBERIREEICL 0°C & 5°C TIAERIBEB L - & T A, 50
%Y EEFE L, LbL, SEBEEARE3ERICTSEI3EAEDTEKRLIERE L
7-.

. 3 LCHI

AR OIS, BKICEDNIILOBPI OKEE m 5 10m OEHICHERT 57 =
(Sterechinus neumayeri) O 1213, * F 7 Y KD Phyllophora antarctica A. et E.S. Gepp
& a7~/ YD Phycodrys antarctica (Skottsberg) Skottsberg 73{7& L T 5 (KEf, 1976).
Z D2 I raMigiE D A543 BALEETH 5 (PaPeENFuss, 1964). Phyll. antarctica DS
Bk T 2 #E 13 H 545 (Onno, 1984), RIUIKIFIMEOHREEE L cBERTWL, 2T
131982 4E 1 AR 1985 4 1 Hic, BHfNE# & » HAICF: b - 72 Phyll. antarctica D EE(K
16 EMd F o RMEELL. ALTRIOBOABREZEICS>VTHET 3,

2. K &

2.1. YRS - BRUKMIEE

19824 1 A, WfnEHboMe, #okicBbhilboliric, >S#EHVTHRELLY =
DO LI U Phyll. antarctica % $8% < SR L 7. $REX L 7z Phyll. antarctica D3R 3K
EVEATS5-8em 3ETH - fo. BRIL 728K, EbicR Yz F Ly (ID) IKART
(U] OWBENICHEESELHAZ TEAL (K1A). [EHHE4H 2000 5 381> —
7 — ) FIKIERED 4 5 2 BIFT K% (I8 60cm, BRIT 30cm, S & 45cm, 65L) 1oL T, M
WTEOEFICMAL TV aHEKEHVHERAHK TESEEET- . KR FEE
—1.9~1.5°C{£ 5, 10W [T 1 AZ KD 10ecm EA B L, 12 BRIAL, 12 B5Res
JHTHI 200 E/em™ - sT' OB 5 Xz fR - 7o (K 1B). & OREEBIRSOLHIS RIS T D& T
& - 1ohs, 19824 7 H & b fa (Trematomus bernacchii & Pagothenia borchgrevinki), + ¥ ¥ =
2 s34 (Neobuccinum eatoni), 7 = (Sterechinus neumayeri), t + 5 (Odontaster validus) %

t € 4 ¥ (Lineus corrugatus) & DREAEHE (HH) KL 1.
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WKUKFEELE I AN BRI[D Phyll. antarctica D HEfk
E&POFRAN 5 2 EKE
He#& X 1z Phyll antarctica &K
JK¥E T Phyll. antarctica 3R & —HICHBFTEINTVAEELVEE T
. Phyll. antarctica before the tank culture.
. Glass culture tank (60X30X45cm, 65L) used at Kamogawa Sea World.
. Phyll. antarctica cultured in the glass culture tank.
. Seaweeds cultured with an asteroid, Odontaster validus and a nemertinean,
Lineus corrugatus, cultured in a glass culture tank.
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K2 A HERBROEROERIVALL
Phyll. antarctica D EEE
B. 5CEERE 1 1% D Phyll antarctica
TEfk
C. 0°C BfALBE2FEM st L
Phyll. antarctica TE{K
Fig. 2. A. New fronds growing at the marginal
parts of Phyll. antarctica frond.
B. Phyll. antarctica fronds cultured in the
incubator at 5°C for one year.
C. Decolarized fronds of Phyll. antarctica
after two years of dark culture at 0°C.
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2.2. BRISE

19854F 1 Hicid, R0 &TE U4 HE:TEREUL 72 Phyll. antarctica DIE(A %, HhskdgK (SWII
BB 10mlI/LRI) DA-fz® ) zFLrEy (1IL) AR, [LS¥ | OE#ERE (0°C,
12hr. L/12hr. D) THERE LSS SBRIGEAR., T0%, SHKFEHEEYHENE
vy —DEEEE (5°C) T, BEY v — L (500m)) i< 200ml OFEBAEKE AN, TEEK2-3 H
A% ULEEELL. KBS, 10, 20, 504 E/cm™? - s7' T 12 BESIBARHE, 12 BRRSIRS I
L7z, ZhZThoORETI6BOES Y + — L A¥E L. Phyll antarctica DIEE (I HHE
DA 3 AR T EICfTV 3 ERST 7o, 3FERICEG ) S U728 L L Phyll. antarctic ®
EEEK2cm OREFSICH ML T, BBEROA-TESY + —LViZ3-5SEHES>ART LV
IR VTEOVEGIEHREC L. ChoDESY +— L% 0C & 5°C DEBETIC 6F-
SEV, BEHhIBEREORZBII L Sh o, BRI, 2, 34K, BUONEER THEEL,
EERDFLRERE D O OYEDOH RIS L W AFHDOYEZT - 1.

3. MERIER
31 ES - WYRSIER
1982 £F 1 BIcERELE f7c Phyll. antarctica DEERZ, EBHPEER, FOEGM, O EHEN
H U0, BEREEOPELBMARED SN M7, Z0%, BWEORAEEBCLIE
EORESBIFICE - 1o, BEEZESHERL 0 16 FERECRETH -2 T1IHIELT,
1997 FFicEH 1 B E M L - B RURAIEORERE R 11T, KENOKEIZ—1.8~1.5C

® 1 # 7 2BEHKEROKERS

Table 1. Hydrological conditions in the glass culture tank.

Water temperature (°C) . NO,-N NO.-N

Month Average Maximum Minimum Salinity mgz/L mgl/ L pH
1997
January 0.02 1.5 —0.6 36.40 0.004 0.9 7.7
February —0.16 0.8 —0.6 36.41 0.002 1.0 7.8
March —0.90 0.0 —-1.8 35.63 0.001 0.9 7.9
April —1.00 —0.3 —-1.7 36.34 0.002 0.8 7.8
May —-0.73 —-0.2 ~1.3 33.96 0.001 1.4 7.8
June —1.30 —0.8 —1.8 36.25 0.002 1.3 8.0
July —1.94 -0.1 —1.6 36.11 0.003 0.5 7.9
August —0.21 —-0.1 —-1.0 37.75 0.001 0.8 7.3
September —0.43 0.0 —1.0 35.84 0.004 1.2 7.5
October —0.22 0.7 —1.4 33.98 0.005 1.1 8.4
November —0.15 0.3 —-0.5 34.70 0.006 1.7 7.8
December —0.50 —0.1 —1.7 33.91 0.004 1.4 7.5

(Data of Kamogawa Sea World)
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OEIPHTH - 1o, WHRHEREETV, BonifEEZBRE LERL . HBKOETIIHE
BAKXTH-720T, NEKOBELOETESHD 33.91-37.75 QP THER Lo, dHR
HEHBE 13, 0.001-0.006 mg/L TIED> - 743, WEERIEHEAEIL 0.5-1.7mg/L T, HAABHODOH
IKDOKBIEBE L O HEBOEWMETH - 7z, pH 13, 7.3-8.4 DHEPHTH D IEHELEERL 1.
A3 10W 384T | K2 WKHEOE FhoiThh, —BoEESEEICHV 281, 50-
60UE/cm™2 s ' THEDT, KBS VKL - 1<hS, Phyll antarctica DRI 35T T
botctEZONS,

FEFNE it 5 TEREL & 1L 72 Phyll. antarctica D1k 13, XK H 5 W I ARS8 L T
Wiz (KB, 1976). SRIOEE T, EEH» O UGB RSB L TR LA, Bem
BRERCRKEL B> HEEROERD O S OIYESEL 2, I 5IIOYEIMELTKRER
RIS 5, TOXHILT, K ICIRT &I ICAERITIEE - 1ohs, 2-3 EERIEEKT
I VIR IS EERR R O A B EOMMEBRSELE LB Db EART Ao, &
SICEAL U EBALIERERLBIC 72 0, b hDI2fKk L TW L &5 T, BRI L fo EEERIBALA
PKT BT EBL, Lich->T, #EEM 10em PAEICE 5T 3D -1

BRI, RETFEERCRT» S 0MEIBEINT, ERIDYENET 5 KERK
EDATH -1, HEEXKIZZICEES & UL RPRIKE ST, EAORAEMRR, #HE
TS EBRF O EAREBE® 20-30 f51E L 7o, EERBEYE oA I X W RESBIFT
b1, BE, BEEGTLALZLOHPRIETL, b FLerovyBAFIRLTVSIC
X5V (X 1D). B3 & & bic, BEOHEFRRIDLS->EDL--H 5.

1982 4f: 4, 5, 10, 11, 12 A< Phyll. antarctica D ¥EK% £518] 20 AL FERELL, 24T 100
BELLLE % BRI % L <, 1 B0 28ROMBENSRED Sh, €7 v YEEOR
B, EVHAERBETH L I Ebh >, RiaTEBRIBEIhEr -k (2K, IME). 4§
% TICHERE O b D #F H> S FRELE L1 Phyll. antarctica DK S BT EAE > b D
AWERTHIERTELDL 12T EH S b, Phyll antarctica \ZARRALL TEBEBREICEL > T
HAPTWETHELLEELAONS.

RO ENES I, WRIAM TRREN/- 60 L IBIZE U TH 505, HEHEEEK IR
5o fo. EEROBIIIRHAEM T ORI BRI TH - fohs, BHERIHECH TGS
2LTWVWA3,

3.2. BESEE

5°C OEEEEBEMNIC BT Phyll antarctica % 5, 10, 20, 50 #E/cm™% « s7' D 4 BEPEDHEA:
THEEREZIT- 0L A, WEFRICEIERIVYENSEZ AL (2A). 10-50¢E/
cm™?- s ONETIE, EEH S, 1AERNT 2-3 B4 USRS L Tk L 7. JEEER
BREMEAERORE LU ERKICE AN 1-2cm TNITH D, HEgh o> BUOEHA
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CARERICIE 5z, SpE/cm™ - s ' OB TRIKEMSEL, EBESHL S 3HEHEA SN
o, BEEETR, EEELEA B IICONT, RECHEVEEKICE > T -1 (K2
B). B35, 104E/cm 2+ s7! T3, 20, S0gE/cm™? - s7' X ) EWVEAED S St (F
2). EE|EX i Phyll. antarctica DJSE S BEICO>WVWTIE, 0-10°C £ THEL, 3°C < 1 AR
ICEHERA 203169% ML EBMESN TV S (OuNo, 1984), SEIOREEEER D S
12, Phyll. antarctica DR IIIEERMICE L T HOBEIBEENLILEV EBbh - 1.

1985 4 1 HICERHL X #1712 Phyco. antarctica DIE(KIZ, Phyll. antarctica &[G UIRE, YoM
TREBRET - 1008, EAOHAPHMBE IR OT 1L L 72 GRFER). [
H A TERALL 72 Phyco. antarctica DA% BIRIEEE L oM 370 V. 3 EMo#E S ED,
EENOMNEEROEMIIER O DS T VBT ENVREERTH > 1chs, EVi
OIS RIS ), MAIEELERKIC, A BENPT LMD, BBEKHEFICWS
NS DiEY g A

G L 0 U EROEGERHEBRICL 2HERICOVTREIICRYT. 0°CBLUSTC &
b VEEMoBMEh OEG ) 5 OHEOHEIRED Shd, TEROKZ X IR BRI
LREMUTH- 7288, BEPOABILLAMERILEL, XESA2LHVERLIOVFLVY
WAL, BN 2 HRE, BLEEROEANE Y /BPABICE - TED, XEH

£ 2 BEEBESHTITET 5 Phyll antarctica DK
Table 2. Growth of Phyll. antarctica fronds cultured in the

incubators.
Light period Light quantum (¢E/cm~?+s7"')
year 5 10 20 50
+ ++ +++ +++
+ ++ +++ +++
3 - ++ +4+ +++

+: survival, ++ : slow growing, +++ : rapid growing

£ 3 (KR - BESMHTicH T 5 Phyll. antarctica EEXOEER
>0 T
Table 3. Survival of Phyll. antarctica fronds kept in darkened
containers at 0°C and 5C.

Treatment period year 0°C 5°C
1 + 4+ N
2 ++ +
3 + ~

—: decay (de-coloration), +: a little survival, ++: survival less
than 50% of the initial fronds, + ++: survival more than 50% of
the initial fronds.
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ZATHEE LS -1z (K 20)., 0O°CERHUT OOAEBRMIAD 50% LITFTH - 7o, SCTHRET
TIREBRMEIDISh -1, BB 3IERKICE, 0CLESCOELLDOEHTHIFEALD
#EHRaefL LR L 2.

IS DEERM S, Phyll antarctica \3ILDEF LA OHFIEMINEDOEHE LIcd b i
MHELTEBL TV E VI HEDNH 5 (Nakanmaet al., 1982) 15, &+ 7 Y BLOfffEE,
b ENLEABASERCEE T2 LR VoT, BiENE Ty =0 EIcfELT
Wi EEKIZ, SHEEI SN THBIECELLLDD, =& LLLDTHAD. EHIC
% = Tf1& U 72 Phyll. antarctica DIEKRIT, AEBROFERS/RT L 51, FEBN ORRIEA O
AV a—VTEETELZSDELEEZ NS,

H ¥
AREEESTLH00, BOEMTHEORNET SMEE5X T & - 1o HUsERR]
HECEDSE A4, 23R, 26 REBAIBKER SO [ L], TL o] OFME, E TR
R OHERICHEEZRZD LT,
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