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TR ER BT A WHE— V.

Polykrikos schwartzi, BUTSCHLI 22T

P i p3 i
(1971 4 2 7 8 HAFH)

Studies on the Red Tide Dinoflagellates—V.
On Polykrikos schwartzi, BUTSCHLI

Hideo ITwASAKT®

Polykrikos sehwartzi was obtained in axenic culture by micro-pipette washings.
The organism prefers low salinity (Cl 9.0%), and is sensitive to the pH of the sur-
rounding water. The optimal pH is 8.5. In axenic culture, P. schwartzi needs vitamin
Bis, biotin, and thiamine for growth. The addition of other vitamins does not increase
further growth. The pattern of specificity toward By analogues is similar to that of
Escherichia ecoli 113-8. Nitrate, ammonium, and urea are utilized as nitrogen sources.
The highest growth was obtained at the concentration of 0.3 mg/l, of NHN. - Inorganic
and organic phosphates are available for the organism. P. schwartzi can store excess
phosphorus provided there are. adequate supplies.  The decomposed matters or the
extracts of animal tissues, yeast, casein increase the growth remarkably. The result
shows that the organism is an imperfect autotroph.

AR, 1969 4 7 H, WIUHRAEKECHE UeiEEks bS@ I b0 Th s, T DRI, 1916
FEEET, FRESEROE RS CLREEBR LT 5, Fofl, SHoRMchBEiEELL T
iAoy, BT, BEIh TGS,

FRD LU, BEO I 7oty MO IAMWEERERED R e Lo BommaEa T, &
BEEAB LN OT, BRI OB L, ERIITTERESSRER T, BERSERon
YT Uy SRR A (SWEENEY's medium)?, 35 2 OVA TR ASPNTA Y #3kw L Ll
FB Ut BSR4t HUNCER O HIRIZHHR & [
LTh5,

B E R

ERE WK (BIUMR RN A0 &
70°C i@, FHELE L0 BEREKTHE D
R FRL, FhER 14D KNO; 0.2¢g,
K HPO, 35mg, FeCly 0.97 mg, MnCly:4H,0
75 ng, EDTA 10 mg, vitamin By 10 pg, TRIS

Fig. 1. - Polykrikos schwartzi; BUTSCHLI, 0.5g BHRILEDLOCALYERL, Sk
B B B IR A -, o T CL9.0~11.0% BECMEFEET I BIEL, HFEiERE
(22 TIRBRHIER D 1/2 ORPRARTHEIE 35) 1% C1 7.8~14.0% L7e> T % (Fig. 2

#oprEkest ok o aeig (Faculty of Fish, and Anim. Husb., Hiroshima University, Fukuyama, Japan)
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Fig. 2. Growth of Polykrikos schwartzi at the Fig. 3. Effect of pH upon the growth
various chlorinities. of Polykrikos schwartzi.

Table 1. Growth of Polykrikos schwartzi pH LidsEE BIE KD pH L Polykrikos
with different nitrogen sources. schwartzi DG L DEIRIL Fig. 3 CRXR B,
(After 14 days) .

REEETIL, ASP;NTA ¥i thiotone 10 mg/l ¥
Wi Growth, number of cells/ml MLt EEER Y BV, pH 1358 HCL » 35 NaOH &
(as N) NaNO; = NH(CI Urea THEINI, ZOAPIL, BKID ErTE
— )74 pH 8.5 T X <HFEL, F# pH #fIL 7.9~
ﬁ?e ig 1£gi 1$£ 8.7 & 7e>Tu 5, BHEAKD pHIH LTI, 4%
g : ’ 4 SR s e B0 1 s 5 5 0
00 » | 1,150 | 1Am) 1,200 O Lw“fﬁﬁ??@{%b’miz
300 » 1,300 i 2’300 ! 1,160 BIW pH 9.0 ’Caia ﬁyﬁﬁ‘fcékﬂ]‘rﬁ‘!éhbo
1 mg 1,300 000 | 900 EXR, BRELTORE EFFEL LT,
3 1,260 0 i 170 NaNOj, NHCl 5 IUCREFEIRB IR, “hb
10 » | 1,240 i 0 DERFIVTHL I SFHIADD, NH-N
30 » 1,150 { BERETHENEVCHEEFL 2, L, HER
100 # 450 | ; ELES, NHCL R#EL L N 3mg/ll BRETIZ
ERMIE LIV,

ZOREE, EREBOBEE, IOV e NV YA, TFARE, 77 = A8 E OBEEBORKE
HELEFATED, Lok, i) BVWHEBFSRENYE LTk, 2:BMBMRZIRETEES Ucle
T, 1{EFE,D8~10 EFCHEMEAETHS, FTEC LS L, EFLTE, /Mol ofBE L
2, 1{E{E 5 60~100 BEECHETEL LD LHEETE S,

HEMORE Bl LT, B0 LS @Y (thiotone), 1 — A + © BT 4 (veastolate)
B IO (vest extract), » €1 v 4@y (HY-case), DSV v, vV 12V, AWtLreviny
PRI N, TOFT, HCE LWEHEREDRE,L S BIicd D% Table 2 WiRd, ZOERENALHDL
e X 51z, P. schwartzi i1 yeastolate, yeast ext., thiotone, HY-case /e K ET A &, 7T~8 55
LT B, CDRHDT I Y, €Y I vaETYE, 2~3 SREOHBIRESENRD b T 5,

EZICER  AERTE, CxivERILCERRCEYYEREL, 2HEMERLTHERERY,
€23 VREZRBEHD LEZ SR B AL BRI E LTHEM L7z, Table 3 »:bBb2/ k51, P.
schwartzi 1€ % 3 v By BMICTLH5BEWET Y, €4Fv57 $ vaEkFTH L, WEEIL2
EUEMRT S, Lil, £ % I vORBEEHRMLCL, ThUEBBELRWC 0D, LoD
B2 IVIARELEZ bh 5,

¥ & 1V B ERATER S B EMcxt-+% P. schwartzi ORJGL Table 4 WiRZh s,
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Table 2. Growth response to organic substances
in ASP;NTA without vitamin mix.
S 3 of Polykrikos schwartzi. (After 12

days)

Organic substances

None added

TC-yeastolate* { ég gg’/’i
Yeast ext.* { 1?) ::
Thiotone** { ég Z
HY-case®¥* { %g Z
Hypoxanthine 1 »
Soil extract 50 mi/l

cells/mi

180

3,200
2,300

2,700
1,800

1,900
2,600

1,400
1,300

700
1,200

Growth, number of

* Water soluble portion of autolyzed fresh

yeast. Difco Lab.

** Peptic digest of animal tissue.

*** Sheffield Chem., U.S. A.

Table 3. Response of Polykrikos schwartzi to several
vitamins. (After 20 days)

Vitamins

None
Vitamin Biz 2 pg/l
Biz 2 pg/l+Biotin 1 pgfl

e
‘} Growth number of

B.B. Lab.

cells/ml

i
|
|
i
i

Bz 2 pg/l+ Thiamine 100 pg/l

Table 4. Growth response of Polykrikos schwartzi to vitamin
Bis analogues in the presence of biotin and thiamine.

(After 23 days)

Bys analogues

None

Cyanocobalamine (= Bjs)
Cyanocobalamine (=Byz)
Cyanocobalamine (=Bys)

5-methylbenzimidazole cobalamine

Benzimidazole cobalamine
Factor A (2-methyladenine)
Factor B

Bis 2 pg/l+Vit. mix. 8 1mijl

0.01 pg/l

0.1 «»
0.2 »
0.2 =«
0.2 »
0.2 «»
0.2 »

180
1,000
2,200
4,000
3,800

ZDEYDE R IV B BRIZBSHMETHY,
10mpyg/l DEETL SR ST 5, RS,
BRATER SIS B BUHCRT5RIEL
Bob, v XA 348y —nFoa.35 3 v
TR LT LR, 77 =vkioa353
v Tl Factor A 751, ¥7ox2 7 Ut Faf
fofpvsa2 .35 3 v Gk Factor B 723 CHBE L,
fid 237 3 VTR I Lich oo, TOR
P. schwartzi (Y EEANTHBH, B B
WCXF T B Y Escherichia coli W\ L&
2 TIVWTHAH5,

3 £

U bEoEBERIZY S L, P. schwartz (%
EESEOEY T, BEKD pHIZ LTI
R CER L V25, BEEE L LU,
B 1mg/l, Mn 0.2 mg/l, Fe 50 pg/l, Zn 25 pg/l
EYELTHIEIWLTHDE, ToOfMic
DTHEANHTHES, LL, HEOF
V— b &EDOTRINC X % HEREIEAELD LY,
HWROBEEIT S L 55, —CEETIZ
feiolz, Z OEY O O—DIIFE L
CBEEBRTERBE IR E T 5 2 LT, HEkeh
OWER I RIS EIEEE L 2 E 2
T X5 Thb, P.schwartzi o
FEVE, Bk, BUEY, g vk
DI R s X X o THE L R
WEENDH, DI &I
EMTHDHI L ERTEEAR, BREXR
HEORRY %2 554, &
BdxzoltorscBbh
%o

U ED SRR, P

Growth number of

schwartzi (KR 20°C LA

cells/m] LR B DK BT AL
870 L OTEARDE S EENER
2,400 Thd k5l Fi,
2,100 e (B ok
1,600 MR E) BEATD X5
Zgg IR B RHEP Lo 2
1 100 zéo%ﬁﬁﬁwvgp@ﬁ
ﬂmo Tlix, W ETHESBEN

HEoL, BECKEAT S
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