10, @975 vy b UBERATLEKY 7 LDEFE N8910)
KW F OEELETIERE

MM TS5y N R TAEELR—REEZFTH D, X
PO RMTI I F DR EENE LAEATKROMAIEIZEA SN T
WBMN FDOZREXORGARMAMTMOBELANLLEDBOT,
ZDrEH. NEETOATHRKICLZEELAEEEIEDD THHETDH
Y, EREZRICAVWONLZ TSV M vRAMEEICHRE LTS,
PepEro AN EEMOBRICAVDI I L OAEB2AIHIKY A
FLAOMEAKERA UTFTELRTHETCAIWKORE LT L 1. 10
KEeBUTVH UMD H(8.0-8,2) oMy 2D I1c &< AW OH 2 KA
LI LMW AEBRE % RT /=9, NalC0s, NaOH, HClE F v 7= fRI% —
EhME MBERE: AT HAXE LTS, 2. BHEEET VI —
FHACAEABBEMEBEDERP P HEY 2RISR VWATRETCNT
WBA HBEMCRIVHRLEBEEREEEAVELESAD ()BRE
PHB.O)TEEBRB 247>, Fkix ODUBBEREBILEVWES %
BOBY NPT THRET 2 CEHEREROSH 2 HEDMEZ 5
B hBETU-T2EMBELARLECHRLCTCpHBRARETS>ET
BFRmE?. $TE®ELTVWA IS 3. Av2s2REIMEOT
LN RBOMBEICIECTH LUy 7 AHE (Chelex, Bio-Radit ) ALE iz X V)
BEARRERXTY 4. GRATABAIFERLAMILIYVEEREREE
17 5. TOEDICHBLUAEANTIH KR THAEERES VEE L 9 KD
B ERHELIALEBTRRMBABHMLASH2VIEIREUNELDOR
BhEENRELNE AYAFLERAWTIT > EAXREMBIIBT D
MM TS5y s N OBELRETHERF TH 2RV Y BIERE DS
MR ES v HmOEBT IR T 2R YT MM ERD O, SEFEET T
EREDOSEH 2V VvBRESEFTCHANRIBIER>DEOFEE
TR T BRBRER






9, /BT S 0 b AEERALEKY A7 LDERFE (No8910)
Ry & (AIEELEFEE

MAEB®

EHWTIv I bvE, BHECBIIEEL -—REEETH 3.
MW 7SI b0 ENBRIOERZMY, SHICEMERE
LTHAT 2D icidznEEN £EEFN 2FEDFNEMEY
EH LI LTV L EEABBETHY., 0D ICIZEN S
SV by, BUARER*ERECRECEETIRLEMET 3
LVEFRARTH B REPOCEBTSU I oEEEEME
LEHEBROBE» 2 ATHBABEEREALAONT WS Z0F% 5
BEORGLBRABRCERTZIED ISV I M nEEEERNE L
FHDT, FDrED, HNEUEBOAIBAKICIIZIZELAEEIRE
b THETHY, ZREZBICAVWLONLE TSV M UEXEBEIC
BIBR = T 3. BEoORHELNFHEELEAIEBAKTEET S L
& MBELZZ DI 1.%X=FEE RIZVVBEOCHEZEA 2.
pH MBBADOEFTMHRSE, 3.MMBVWERCEIZAEAFTHEHELD TS h 3.
LCBELULTRBARIICICIOEEROD 2L L —BIXAL
EFREIZBALTW2ESET, HEz2zXLVvy /7 aBTcoET 3
S EYVHEEARSI RS BB L ERLTE A (Ohkib,
1986). AMER 2. RU3. OMEBEOMRBREEA BHAXEL-EZA
THKE2PEBOEEICHVWSDZ L2 BNIZIT - - T 5z, EHE
LEAIBBAYZATFLEAY, BRENEREF > LABEBRRAEE

(1
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BB l2EMW TSI N OEBELREFTFRERFTCHA VDN
TWB3YVBERUVCHKOAEABTIINT 2B TR ZERE 1TV,
ETQOMBE*BADTHDLETHRET S,

WF 98 75

MEEBICWE BRWMEERUCHEAMEENREL L THERER
oNE (BBER) pPoBRBLEALTVWIEREEE S VER
(Synechococcus/ 3 X ¢ Trichodesmiun/g) 198k % A v .
SynechococcusHR DB BRI AT HARBHT (BB S 4 J, EHEH
1.5 W/m2), 25°C 7, TrichodesniunbBfD EEI R NXLTREBHT (8
@547, 10BRE - 14 5, 10W/o2) 26CC, BEEEEFo A

BEHEBCR MEOEBVWRERBRPIVIEIECZRAEZAL,
BEIZFLTH Ly 7 X#HE (Bio-Radd, Chelex 100)% AWV TH

ERBDEEZIT - FRICHAVWEANSISABRERIESESZOERE
AEBITZED, LEREFEBRDPIZI—BULEBEBELEREZEEKTH
S AHDE AW A ABBEICIETIVRT T 2 A — (HAWP, K7

Y4 X 0.47Tpun) *EBFEBEBHERHL -
EFIEIMEYE 750 nn BT AEE, dZZnwWErooua VE
DEAEIZ X YVEBEFL -

B R R

1. B of#E

EAEHE LT Morel 5 (197N ic K WHER S /-AquilBEH O
Sea Water Salt # — & L TH (Table 28R), ZhitEF
B VVRE WE&E vaIsvEEMX-E

BARDDP HEB. 28D 7 VA VHETD 2. AT¥WAKDp H%
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BAEEUPHIZABZBT2-0BEALXLIELIEIAVS LB fER
TVHAVEPHABILIKA VWO 3RBREHRS S ONAEEEED
ABFICHEERERT LM ON TWS.,  Table 1. XEHA &
LTAHWAMIAREROFYT7I ) A2 0(Tris) O BEHEBRES v
BOEBIINTIREL2RARNELEGERT, TrisoEEERAEIEIZ LY
2 Y SynechocystisBk CREZLHEEAIIR 5 hix o -~ 28
Trichodesmium sp. NIBBIOGTHk CIX EHZE L A THEMNB -V Tris
EPNMAEBRTCRABI2~3BUANIZ BLIZERL - 7 &
HOBEBEHCTHL2 T VNIV VIZE>THEFRHEES h .

BEH AW wRe LT, HHop HEEIC NaHC0 2 B T
HAWwaZ e2E A, HH 100001y V0.275 U LB INTik
BEEL, BEMBROEFTLHEE S kL EABRBTI2EEREE
L BABETCOPHERD K&E Do k.

p H# 12 NaHC0s & NaOH%E FI W =% T3, NaOHFEWME B E F 0
B EEC 2P, HERIZIVERIMEL BEBEEHRICLZDPH
TEYDH/DE Do )

Table 1. Effect of tris-(hydroxymethyl) aminomethan (Tris) on
the growth of marine, pelagic cyanobacteria.

number of transfars with active growth

Algal strains

without Tris with Tris®

Synechococcus sp. 210 210
NIBB1059

Synechococcus sp. > 10 >10
NIBB1070 '

Synechococcus sp. 210 >10
NIBB1071

Trichodesmium sp. 7 10 0
NIBB1067

.8 Tris-(hydroximethyl) amigomethan was added at the .
concnetration of 8 x 107- M.
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2., EHOBHE

BEBOBEIZ 74V -t &328REPEBBDERT P H
THEBESBIXALZVEVWIHATIERT AT £ W — &
WicAVwWLOh2EEREBE*AVWCL. THEBLAEY VA Y DPH
(8.O)DEMERBELALL Z AW EEL, BEMBRIEFL 2o -
Chi 350 (a) BHrwvw-o EAHCIEMIZEVEREDP H
(6.0)icL, BEWE®7VH Y p H(B8.0)IzKBRIEF MY Y LEHM
TRY. (b) EWEERL® T WS (CaCle,SrCle -6H20) % 8 D
BHLHTTEERE 2T, BABREMT 2 H5E2HA» - i
BIAVWAEARBOABPER HBOEZICLY () OFETESE
FTOUBDEERT A b HorP (b)) OFETREEDIE

Table 2. Composition of artificial sea water medium
Components Concentration Components Concentration
(gram/liter) (gram/liter)
Sea Water Saltsl Trace Metals
NaCl 23.9 CuS0, - 5Hy0 2.5 x 107!
MgClz' 6H20 10.8 (NH )6MO7024'4H20 1.9 x 10_7
CaCl,.2H,0 1.3 CoCl,-6H50 6.0 x 10"6
KCl 7.0 x 1071 MnCl5 - 4H50 4.6 x 1070
K,SO 3.9 ZnS0,* TH50 1.2 x 1072
NaHC63 2.0 x 1071 Fe-EDTA 9.0 x 107
KBr 1.0 x 10°%
NaF 3.0 x 1073 Nutrients?
H3BO4 3.0 x 1072
STCly 6H,0 1.7 x 1072 NaNO 0 - 1.7 x 1071
K,HPO, 0.25 - 5.0 x 1073
Vitamines
B 1.0 x 107°
Biotin 5.0 x 10”7
Thiamine 1.0 x 1074

1 Sea water salts of Morel et al.(1979) was partially
modified.

Concentrations were varied with algal strains.
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B U 7% k. (a) (b)) WFhDFETHAELLEALEERE
BHREE»ARY RELZpHEBEBEONAD, ZOXE)IXFEHE 2 ~
SEHBETAEICIY —FHEIZZ2E2DT, ZOKAT7NVAHYDPH
(8.0)i7 3 &> icNaOH £~ XHCIHMIc LV FBL THEEICHERT
5E>5I12U k. Table 2. [c#EH O % R~ U k.,

3. BEHoEEEE -V UBEEEORE

1. 2. IRULABFETHBLAEEREAY, AEES VEK
DFEET- - WHHREBRE LT Guillard o 584k X 52X #E A 1% #b
(f/232 48, Guillard & Ryther, 1962)% H v . Table 4 iz
LA, AVWEERISKD D b, llikidagHidc smUAEOD
MABEBEToOTHRAERREABRBLERLTIRASE D> IE X
WA FEOBRFR2AEAETNBEEENE —HlelLT NAEBEREE S
v @ Trichodesmium sp. NIBBIOGTHE D A3 % AW = W 4EFH I
BUIETEE(EEEH w4 =0.15~0.18 day-') 33 {E X R K
PRAWELES (u=0.07 day- ') & V) BH» o 1

Table 3. Growth of marine, pelagic cyanobacteria
in artificial and natural sea water medium.

Artifical Natural
sea water sea water
Number of algal 19 19
strains tested
Naumber of algal 15 19

strains actively
grow after 5 transfers

1 £/2 medium of Guillard and Ryther (1962)
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WIZZoHEMBEF AL Tlrichodesniun NIBB1067#k o £ & 1=
T2HDOHEE R Synechococcusthicd T3V v BEOEE L AN
’=. Table 4 & Trichodesmium NIBBlOB7#k ® S # s D & 0 B E
PEATHEBELEZARONBAETH By 2MRB O ME: HE €K
(p day™') TRULEZDBODT, RRWEED TS0 broEELC
FKAHAVWOWZEHROHEOEZD —DEETHZDOEFIZHI05L 2
WE & hid o k. Synechococcusth 2 REREBEWEYD 75> o b v
DEBIZAVWLNTWRY VRERBEOM 20— (1.8 x 10-°M) D
VUBEBEEMAABBMTCEELERE MRERNEY ERIZAVE
Synechococcus# 7#k d > b 2# (NIBB1059#k & NIBB1071#) TH Y
DHEICHERTEVWRERESh, FEIOLLOKOHMPAEFTEE X
VUBEL 7.2 x 10°5M S0 EeTbsLRWERBERL A

Table 4. Effect of iron concentrations
on the growth of marine, pelagic
cyanbacterium, Trichodesmium sp.

NIBB1067
Iron Growt rate1
concentrations (day™ ™)
107 M 0.16
1078 M 0.14
1079 M 0.10

1 Growth rate was estimated from
the increase in cell number
during exponential growth phase.
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EFRLSBOMER

AMETHELAAIBARAY AT LRI EREEEYD S5 7 N
VORELAEEEICAWDRZILNTRT D - L. WARKETTNVAY
# (p H8.2Ri#) T HNEMHEEHL TSI/ 0EFTLTY 3ES
DEDEENRE N (33~ ehd AFEUEBOEEICH W S EH
TRZTOABIRIEEBREP LB EECSZ W &, p HEE R
BIUVXPTWVWIERRELZHEAT D 3, Ihze a2
T4 NVE—2RHWERBRBRAERTSCHA TS HEXEHETH
528 BEBPDPDPZLVOERAEZFRICANDILHENICIIEE
BHEIZLA2EHMOPAEELZT D Z L BLE X LW, BWRIZRLE X
FSILUMBOOEBRIZ>VWTREEREROEH O p HE B ICT 3.
HBHEVENBEELCLIRRLBI2R 2P T TCRE T2 2T
B Z L A K . PHZEBHIZDWTI BEREFRUVERICK
ERZEHNRRONZ L ZOLHREROE HEMRSIIVE
Y —FEICRS (EHRBIZEZ) OIZREAXI»22ZZ &2 56W
B+ oam (24~T2BM) 23020 RERXbhiEpHOE
PEBET>ARERBICAVAIILNEETH - 1.

MELEAZBAYATLAEAVWTHT D EHKRCYV VBERE
DHAERED TS VI PV DEBILRETHEEOERIIE FIEE
FREBWZDH D TIEH 3, UL UAEEBRMBWETrichodesmium NIBB
1067#k » % W iX Synechococcus NIBB1059, 1071 MR IEEBE D& H 3
WRYVVBEFEBTICAATEIBZLVWIRBRI DL A EH
ERRAEERESR (KOBE 100'° M, VUBREEERHBBRUT)
THEBFARTHS—20HHBELRY S5F2RmRLTWVS. A1)
EOBEREILNLONWBEELAEIDIDRAIEBAKIYATFLERHWS
S EVWOTHBIZZELEE X ABRZTOBBEOSSIZHEL
W EPFEL TV B,

Table 3 IR ULALIILAYATLIZIY S OB
ERBABEHRERVEZLASODEFTEZ2LOBLEDDOD. XY AT A
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TREBLLRZI2EED » 3. FE: LTRERERELLTHX £
BRAOBERFTBEL Tho k. HEICEBALTOVERMY PEEE
AERLE HDBE3VRBEFTILLELZRAOBRTBERIFI T EENE
xo6h38 ZTORE*BHTZIQOEAIATFLEESSIZBENR
PDETBEDIZFRARLEXLTW S, FEAYATFLOER
12 B W /= Aquil#E b o Sea Water SaltO BB WX RXKREAKOBR T IZH &
TOWTHERENEDBDT, BT LLBZOR2THEHL TSI D
ABLFRARPEIDIXETETIHT H 5, ¥ERS L LTHEM
ATWBELIVEHIZDWTHRKT ZhoDREREFL XV
BEMTlL2rbMBELHELTTCHERBIrORERBOEDN SV 7 b
VORBEIZIEAOTEBLEAIBAY AT LEREBEBELTITSONRESR
NDBBELEILTW S,

50 A 3k
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Development of artificial medium for oceanic phytoplankton

Kaori Ohki, Yoshihiko Fujita, Tohru Ikeya and Jhon G. Rueter!
Department of Cell Biology, National Institute for Basic
Biology and Department of Biology, Portland Stété
University1

Summary

The artificial medium was developed for cultivation of

oceanic phytoplankton. 1. The Sea Water Salt of Aquil
medium (Morel et al.) was used as a basic salts after
modification. 2. As the pH buffer, suéh as tris-

(hydroximethyl) aminomethan, was toxic on some oceanic
species, combination of NaHCO3, NaOH and HCl wés used to
adjust the pH. 3. To avoid forming precipitaion during
autoclaving, (a) the medium was kept in low pH (6.0) or (b)
two components, CaCl, and SrCl, 6H,0 were separately
autoclaved. 4. The dramatic pH change was observed after
autoclaving. The pH of the medium was re-adjusted, if
necessary, after the pH change was in equilibration.
Fifteen out of nineteen oceanic phytoplankton able to grow
in this artificial medium as well as in enriched sea water.
The preliminary experiments using this artificial medium
suggested that some oceanic phytoplankton have an ability to
utilize the very low concentration of iron and inorganic

phosphate.
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