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The morphological and growth properties of seven diatom strains isolated from
Saroma Ko lagoon, Hokkaido, Japan
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Abstract: We observed morphological and growth properties of diatoms isolated
from Saroma Ko lagoon, and cultured them under a low-temperature condition
(1.7°C). Seven strains which belonged to three genera, Chaetoceros (2 strains),
Navicula (2 strains), and Nitzschia (3 strains) were used for the present study. Each
strain showed slightly different growth rate, lag and logarithmic growth phase lengths;
however, they never showed any signs of occurrence of the senescent phase in 40 days
of experiments. After the logarithmic growth phase, chlorophyll fluorescence of all
cultures kept nearly the maximum level (stationary phase), at least for 10 days.
Logarithmic growth rates under 1.7°C temperature ranged from 0.27 to 0.47 d ',
suggesting psychrophilic growth ability of all isolated strains.
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HOPARERA O BAFEERE A 0.27-0.47 d ' &V D B W ESRERE AR L 72,

I. T UL ®»IC
i - AR BN, IS - BRI, £ OmE s HAREREY 2, SEE S B
DHEDHIRE NPT <, T T TORBEREEE D TR TH 5 MAMEEHO BRI E M AR
HERETG B O HIEERNC B U T RARM DI 12 V. HERlE CHIE T 2 (B A 0 A5 B
R OPEREHIETKBEREFICB VT, SR AYIRE &AM s BN ERNRIE T 5 A ARKIR

U EST7 A ZE AT, National Institute of Polar Research, Kaga 1-chome, Itabashi-ku, Tokyo 173-8515.

2 IR BT RFBER YR 2T e B Al 22 8. Department of Polar Science, School of Mathe-
matical and Physical Science, The Graduated University for Advanced Studies, National Institute of
Polar Research, Kaga 1-chome, Itabashi-ku, Tokyo 173-8515.

FAMREEL , Vol. 47, No. 2, 111-118, 2003
Nankyoku Shiry6é (Antarctic Record), Vol. 47, No. 2, 111-118, 2003
© 2003 National Institute of Polar Research



. SPEPRER] - SERMAIL - THE

2 OXRAEY e BREL, HIH S N cENERE TREE 2T O BRI, B & AEEERO
RERR AT 2 LT by TEMBTETH S (R, 1996).

ES RIS YRR © 3, BUERTD SRISAEYI O &S EAOHER - (RIF LB
Lz odEE~OMHEEZHIE LT, [KEREEZHORMEZEML T/, To—kE L
TABITHKDFE L, MKEREROFENA LN B ILHHEA — v 7RO+ o<l (T
R, 1996) I SR D RIHEEAME 2 BB LIRIF 9 5 & & biT, REEtRE HV ORI EREES)
DT H B HEBSUB DR & 2 NAKERE L T & 72 (Tkeya et al., 2000, 2001; Kashino et al.,
1998; Kudoh ez al., 2003). F7<BIfETI, Bt OIUREN T OB OFTICERE L 727K
Ak & ORISR O BB - (RIFA A TB Y, BEERE O 7 EBRE RN 12 L E RS o
HIBIIHDEHE LTS,

BABERRZ O 7o R ERFFE O TG L & HEME I 13, MRFZEARDMRAE L TV B RRO AR K 1ok
DRFEPMELEBONE. T I TAMRE T, B METORTEICEE-> TRV DO,
Bk E U CLE L HEZA R LTV 3 o < il o OBk (7 /F) OLRE & KRS
TToEICEET 2 RFEA N T S,

2. TEGHEEH O B & R T
HEOKTEAERE O 4 o < ] (JLf44°08, BEf%143°50") THE L L T 285, ok - K~
DELLICBOLTHEREETH S EMOENTOVS (Kikuchi-Kawanobe and Kudoh, 1995;
Niimura et al., 2000; Ikeya et al., 2001). #PKghfig & SNE~DFRKDEE - 72 1998 -4 H 8 H
Y o < EE R S RBKE AN VEIKL, ThEBETF 2 — 7 (50m) A TH 1°C, 10 ymol
Em s '"FREOKE - 59U CHHMTMIEE L, PiaksEslild ofdmsekiam b L,
HetIlERLCEEAEN S - T, LlEefd LicE<y Mo TH—0EMaZH/ w7

R1 Yo HREKDD O S N o HEER

Table 1. List of diatom strains isolated from Saroma Ko lagoon.

Order Genus Culture collection mark
Centrales Chaetoceros B23-p1*
Chaetoceros B23-p2
Chaetoceros B23-p3
Thalassiosira B5-P5*
Pennales Navicula P1-3
Navicula P7-1
Nitzschia P5-2
Nitzschia P5-3
Nitzschia P10-3

*These two strains were used for photosynthetic studies by
Ikeya et al. (2000), but they had been lost accidentally due to
incubator trouble.
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L, 20-40 fZIZAHR L 72 Guillard @ F 15l (Guillard and Ryther, 1962) FUCHEL 72, O
BAFIC XD, OROEEEA BT 2 2 L TE (KD, 05 2 RIFIEEEE OBFAK
BRI K 0L 723, 3RO @ 7 BRIGBIOTHFIHBI OB B E [T GRF s T W oo, C
DEHIC & BHEE R, HE1.7°CTHB L% 10 umol Em s ' OEH N TRIFS LTV 5.

3. B &
RIFESNTWA THRZ, 2 5ICAmRL 7o F RS (/2 55D th o s & 701k, EREEIE D
feO—iERATA R A RICED 2L, BMEEEREZFNML 72 (X D.

3.1. Chaetoceros Bk

A 00 H © Chaetoceros J& @ B23-p2 ¥k & B23-p3 #kid, T Dikh 5 4 F i U7l
ENEETE R (K 1A, B). filadsimlcsiiEE LTk, HaEBlcEAETH - k.
BUREHA BRSNS > 72 B23p2 Bk & B23-p3 RO &5 & bikiE I3 6um 2T, MO TE
iR 10-12um TH - 72 FIEOR X3 10-12um TH Y, flifd0 RS LBEFELTH - 72

3.2. Navicula B

EEBEAATIR H Navicula [&® P13 ¥R & PT-1 BRI, THED S B bHilay 4 X K& p - 7z
(X 1C, D). BUPE7Z3 R & L TrtROBHAZIE L T icH b b - 7o, BRI E b
fiEWEAE clitknfix - T b, ftEI gL csl. filBoRES3ligkczhnshs
DRI, PI3HETHIIEOE &1 25um, 181X 8um TH 5 DI L, P7-1 BT @I E &
30um, 0§ 10um & P1-3 BRICERREZ/DARAITH - 7o, Wbk Bk Ic G L, THlE
HENcEEid 5 2 EED o N,

3.3. Nitzschia [BFk

EEEafR IR H @ Nitzschia P5-2 ¥k, P5-3 1k, %O P10-3 FROMIIIZEENHIC & b 12 - THRIR
OEHAZEI G 286 03% -7 (K 1E, F, G). flldoREs ik 3kicBnTz gLz
WiF <, B 8-11um, 1§4-5um Th - 12,

4. I8 GE K
4.1. [KiREEZXRMHET TOHEE
KR RN TOMERFEEZTHNS 0, THREZNENA— 2 L — 7 L /2 Biidc
HZDE, 1.7°C (£0.5°C) T 50umol Em % ' O3t Fc/bin < & b 3 EIPLERkMRERE L
fotg, [R50 500ml =7 5 R aNTREEERZHIG L. ThEhotkiconT 24
Hiffis =1 sml o 2 [BIOFB AL, i bicz o0 7 oo 7 VEGEEE %
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G 4

1 B 7 BROTAMEE S E. A; Chaetoceros B23-p2, B; Chaetoceros B23-p3, C; Navicula P1-3,
D; Navicula P7-1, E; Nitzschia P5-2, F; Nitzschia P5-3, G; Nitzchia P10-3.
Fig. 1. Micrographs of seven diatom strains. A; Chaetoceros B23-p2, B; Chaetoceros B23-p3, C; Navicula
PI1-3, D; Navicula P7-1, E; Nitzschia P5-2, F; Nitzschia P5-3, G; Nitzchia P10-3.

EEMEEZLOTRIE LS L CHIE L.

4.2. Chaetoceros Btk
B23-p2 PRGBS 3 HEHE TR 2 oS one R L GRElD, ok
ST E B B EHOEREINC A - 72 (K12). OSBRI 10 IR 725, 1313
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Fig. 2. Growth curve of Chaetoceros strains (B23-p2: upper, B23-p3: lower).
Open circles with a line indicate ‘logarithmic growth phase’.

—TEDENHRE AR STEFE LA MZ 72 B23-p3 FRIZATREL 0 b 1 BB furctisE 4 BRI
Fowigiiicia v, Thaiy 10 Hidle v 72, EWIEDA 2. mitkoxsBdEiEiiic s 2
HEEERE 13 B23-p2 Hk & B23-p3 Bk TENE1 0416, 0469d ' ThH 7. ThiF 1.7°CEWV D
KRS AEEET 2 EIFEFITHOVLDTH S EWVWA S (BIAIF Ikeya et al., 2000). % 72tk
EHITEFIA DA 7 RICH 20 HRENZKIRICHEE T 2 2 & —EodtmE 2R L T
s, TOHARITH NISHEGEEIE R 2 BIEE LIS OIEE RS 5 T EEREL TV,

4.3. Navicula B¥

P13 #k & P7-1 BRICEB W T & HOEREZ LA 5 Chaetoceros 2 Tk & [albR7SFAEMA,  CHEUEE
W, SERMAEED S0t (X3). P1-3 HRIGEEER 3 HRRISHEIEIEIN &M 2 /2. ABRIHI 10 H
] DS HUETEIHE T OEFEINCT PR AOEHE DX 5> ENMER SN2 DD, HI M3
HenREE D MERIANEE S N, —H O P7-1 BT IRIFEIAMA P PR CEEE S H~10 HIC
XHOEEI 2 A, = DR 1ERE & 0 THOLMEIEIIEE AW 5 0I5 b, 220 H
HICEEIHZDZ 7o, £ OBRADEHEE 3D IR L TV - . Navicula J& 2 BRO S EEE
SR h O BEGEREE 1 P13 #6T 0.335d 7Y, P7-1#kT0.320d ' Th » 7o, EHWMNTEL,
PHOBMEAE L 7o & D10 H A FRp Otk Z PAMEREIEE L 7o & T A, M@k i3 EEhaii
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Fig. 3. Growth curve of Navicula strains (PI1-3: upper, P7-1: lower). Open circles
with a line indicate ‘logarithmic growth phase’.

LEEAEEDLLEVHEOD, flaE S LESZHAERICE (aggregation) L TWH /DS
B o, ZOMADEREN s ov 7 4 LAt EIE U OB D b 3 0 18R O A %
B CATHEMED D B

4.4. Nitzschia B#E

P5-2, P5-3, P10-3 kb HDEHER L SATED 4 Pk & [FIRRICEEEM - CEOEEY - EF
WrisTrrtpnTE . WEEEHOE S IR IO TRERERAONLL 72D
DD, 3 ¥R T % ORI OGEER 13K X < s - Tz (4. = OGEER 13 P5-2 #k
T0.274d7", P5-3KET0.370 7Y, P10-3 #ET 0.442 d ' Tdh - /2. Navicula 2 FRIZ EBAE TIE
1O, PS-3 #kE P1O-3 BRCIERIILIZ L, 7 00 7 ¢ WVEDEES D IR L Tz,

5. ¥ & 0¥
Ikeyaet al. (2000) 12 & % &, A7k & [EFEICEROFETY o<l o Bl L 7258 2
FRIZ, 1-2°C FEE OEIKIE T T O RS o BEGEEE 25 0.3-0.5 d ! &3 <, 7K 15°C DLk
TEHAEIET 22 ENTERYL, VbW A% (Psychrophilic) DHE %o Bk T
botclEMHRENTVS, AREF O 7 HEIFEIE TOE WEGEEE & W 5 5T Tkeya
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Fig. 4. Growth curve of Nitzschia strains (P5-2: upper, P5-3: middle, P10-3: lower).
Open circles with a line indicate ‘logarithmic growth phase’.

et al. (2000) OFEHD 2 ¥k & ZEEFEOHE/ I ZFi - L HEREHTH D, TOEKRICBL T
I T C ORGP LR O FEERERE I Tl T&E 2 D EEL SN 5.
AN U7 7 ROEEBICIE, W SIEE Yy — v SFHEH - St EuEiEf oK s i<
HTEDBEVDED ORI DD, 1.7°C &0 KEIEESM T T, SIS o HEhE® s
E L T0.27-047 d ' (HHARBERT 1.5-2.6 H) &0 2 @WEEIERENEYD Sk (82). 40 A
B LIEBHENICB VT, WINoRic b EFINOE L RICEMSIENIE Ulc kD
BAFIRS 51T, RicH BEEIE Lk, D Ed 10 HEE, 7 a7 o vdotd
B EMEZRS &S, HEROMIRE L, 1 7 I 1 EEEOMAMERIET
PROHIRMTE B EMIAL N E I 5t T THN L2 L S ITUEFT TR, BifEYy o=
IEE D 7 BR OIS MRS 2 (IR BT N okUEE U CILREIIFR A~ DR IHER 2 B2 <k
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K2 FEEHER O EOEIEY & kR
Table 2. Period of logarithmic growth phase after inoculation and the growth rates of
the isolated diatom strains.

Culture collection mark Genus Log phase (days) Growth rate (day ')
B23-P2 Chaetoceros 3to 14 0.416
B23-P3 Chaetoceros 4to 14 0.469
P1-3 Navicula 3to 12 0.335
P7-1 Navicula 7 to 11 0.320
P5-2 Nitzschia 3to7 0.274
P5-3 Nitzschia 3to7 0.370
P10-3 Nitzschia 3to7 0.442

0, AkS oL O BB O HEE & BEERAFICET L TOETETH 5.

B
AHRE (PR AR e B e, AEE (B) (2) GRERS 14380247, & - L
K O EZ I RO —EEE LHicbDTH S, HEKFOMMSE, IR TERY
DEFEPHGEMIE I3, BB ofR S EBICEZ R T e Wici2vwic T &I EE <
L%9.
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