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Effects of temperature and salinity on the growth of Eutreptiella sp.

Keita Ishii!' 2, Yasuhiro Yamasaki® T, Mahiko Abe3® and Noboru Murase?

Abstract : We conducted the growth experiments using a crossed factorial design with 9 combinations of
3 temperatures (15, 20 and 25 C) and 3 salinities (20, 25 and 30 psu), and growth characteristics of the
euglenophyte Eutreptiella sp. and six kinds of diet microalgae (the diatom Chaetoceros neogracile, C.
muelleri, Thalassiosira sp., T. pseudonana, haptophytes Diacronema lutheri (syn. Pavlova lutheri) and
Isochrysis galbana) were compared. As a result, Eutreptiella sp. showed steady growth under a wide
range of culture conditions, and this species could grow well under low water temperature. In addition,
maximum growth rate of Euireptiella sp. was 184 = 015 divisions day?, and was obtained at the
combination of 15C and a salinity of 20 psu. In contrast, maximum growth rates of other six diet
microalgae decreased with decreasing water temperature. Thus, Eutreptiella sp. has a potential to be a
new diet alga for the seeding production of mollusks during late fall and early summer.
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plicatilis) DHEEBRLICFIFT 5% FRESA TS
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in vivo fluorescence (relative fluorescence unit,

(B) Maximum growth rates of Eutreptiella sp.

Salinity

The growth characteristics of the euglenophyte Eutreptiella sp. under the various growth conditions. (A)

20 25 30

RFU) of Eutreptiella sp. under the various growth conditions.
under the various growth conditions. Data are means * SD of

triplicate measurements. Bars with different lowercase letters are significantly different at P < 0.05 (one-way
analysis of variance [ANOVA] followed by Tukey's HSD post hoc test).
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18~20 HBICEHE I o ZBH~BIT L LHBTL, 22
HE CTERLERT L. 2B DO%DT in vivo 701
7 4 VEGEOBAMEA R AR R/ L 7o B850
&, FheEh 25T, #4525 KU 15C, #4520 Tho
7z (Fig. 3A)o 7z, BRAMMEEIREME (362 + 045
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The growth characteristics of the diatom Chaetoceros neogracile under the various growth conditions. (A) i
vivo fluorescence (relative fluorescence unit, RFU) of C. neogracile under the various growth conditions. (B)
Maximum growth rates of C. neogracile under the various growth conditions. Data are means * SD of triplicate
measurements. Bars with different lowercase letters are significantly different at P < 005 (one-way ANOVA
followed by Tukey’'s HSD post hoc test).

Fig. 2.
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The growth characteristics of the diatom Chaetoceros muelleri under the various growth conditions. (A) in

vivo fluorescence (relative fluorescence unit, RFU) of C. muelleri under the various growth conditions. (B)
Maximum growth rates of C. mueller: under the various growth conditions. Data are means * SD of triplicate
measurements. Bars with different lowercase letters are significantly different at P < 005 (one-way ANOVA

followed by Tukey’s HSD post hoc test).

divisions day™) K UBMEAE (247 + 034 divisions day™)
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BT inovivo 7807 4 VEBEIKESLFLZDD
0, 12 HEZEFEH» OZRA~BIT L L HBL, 14
HEICKEYRT L. L2L, 15C THEYITo 73R
Tt in vivo 708 7 4 WEHNGEDREL 272 EAHED
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BRAR TR E 2o 1288 EMHT, £heh 20C, Y
30, B 15T, #4520 THhHor: (Fig 4A). F72, &K
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X, #hzn 25C, 45 25, RO 15C, 14 30 Tho
7z (Fig.5B),

P. lutheri \3BKIRAEM T TH\HIEZ R L7124, HK
IBK MEIES 41 T CILIBEFE D HIR R 52 2> & FER B~
DBITHRWEBICH o7z (Fig 6)o HiZ, 15C DR
X Tid, FEERED O BB~ OBITHH A 0K
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Fig. 4. The growth characteristics of the diatom Thalassiosira sp. under the various growth conditions. (A) i vivo
fluorescence (relative fluorescence unit, RFU) of Thalassiosira sp. under the various growth conditions. (B)
Maximum growth rates of Thalassiosira sp. under the various growth conditions. Data are means * SD of
triplicate measurements. Bars with different lowercase letters are significantly different at P < 005 (one-way
ANOVA followed by Tukey's HSD post hoc test).
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AR LR #EMR T FhEFh 20T, E5 20, RO
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MEMHTTIEE L S HEMIHIR S WA (Fig 7TA). &
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T LA LrL, 15C TEELZToLRBRX T in
vivo 7 017 4 VEGEDERL 2 EABRONIZ120,
18 HEH FCTHEZ#HE L (Fig 7A). B D% H
T, in vivo 7 007 A VEGAEDORRKME A R AR Fie/h
Lo oREERGMIE, FhEN 25T, 430, KU
15T, &% 20 THo7z (Fig. 7TA). F7z, £RBX D%
DT, RAHETEEREH R ME (381 + 021 divisions day™)
B ORARAE (172 = 0.11 divisions day™) #7R L7255
1%, #hEn 25T, E4 20, RO 15T, 3845 20 T
& o7z (Fig. 7B)o
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Fig. 5. The growth characteristics of the diatom Thalassiosira pseudonana under the various growth conditions. (A)
in vivo fluorescence (relative fluorescence unit, RFU) of T. pseudonana under the various growth conditions.
(B) Maximum growth rates of T. pseudonana under the various growth conditions. Data are means * SD of
triplicate measurements. Bars with different lowercase letters are significantly different at P < 0.05 (one-way
ANOVA followed by Tukey's HSD post hoc test).
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Bt L CORBAMEIRIE L7z, Table 1 13, HEHE4EMH
RBOEEILOBHOD LR o LBEI N &Y
Eutreptiella sp. & BEFF OFPEHE 6 FE D BEFESE M S0
HEEOMBT A ZIZonTE L Db DTH S, HEI F
) 5\ Eutreptiella sp. (&, BEFOHEEE2 &t 7 0%
MT, ME— 15C DRIESHT TRAMMEEE S KK L
% o7z (Fig 1B, Table 1)o F 7z, AEIEKIERLEE
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Fig. 6.

The growth characteristics of the haptophyte Pavlova lutheri under the various growth conditions. (A) i

vivo fluorescence (relative fluorescence unit, RFU) of P. lutheri under the various growth conditions. (B)
Maximum growth rates of P. lutheri under the various growth conditions. Data are means = SD of triplicate
measurements. Bars with different lowercase letters are significantly different at P < 005 (one-way ANOVA

followed by Tukey's HSD post hoc test).

BEMTT in vivo 7 00 7 4 VEMEDOEAMEIFHE TIE
W o 7248, 20T KOS 30 OREEX % BTk
KEIEEEIZITLEAEEH L 2h o7 (Fig 1B, Table
Do ZHITH L, BEFOEEME 6 fEORABEIHEREIIE
AKiZEE <, BRRITEELS 22 EmMICH o7 (Figs. 2
~7, Table 1)o %3, Eutreptiella sp. DEx R IEFl LA
BEfFORERE 6 H L DRV i3, ZHEHEE MY 1
X BRBEBENR R D10 TH 5, Pz, My A
ZH 10 um il THRAHBETEEEE AT 3.00 divisions day™ #
25 C.neogracile %, 4~6x10° cells mL™ (ZET 5 Z
ENBEAETHY, BEEEMHICL ST 10" cells mL™ i2
ETDEEDHD. TIUKTL, RHFERE Akashiwo sanguinea

(M3 A X 50~80 um)",
fatr 4 X 40~70 um)'®, Cochlodinium polykrikoides (¥
fat 4 X 30~40 um)™®, 57 4 V¥ Chattonella antiqua

(MY 4 X 50~130 um)™ RO C. marina (KL A X
30~50 um) " OBAFEHED 10° cells mL™ 12T %
CEIRIFEAE R, RAEHEAEEIL 059~1.13 divisions
day' BETH2 I LHHESNT 5D THIC & Y K3
FHNRENFNEL B 720K TERE OFREME % Bt
BT 22 8 ETERWA, 4% Ld Eutreptiella
sp. [P OMALY A X% F T 5 WEEEHE & HTRKE
EHE (3x10° cells mL™) & HAHEFE A H VMBI
Hotz (Fig 1B)o DX H 12, Eutreptiella sp. & EEAFD

Gyrodinium instriatum (il



3 MY A VEHOBERERE 9

30+
0 15°C, Sal. 20
A 15°C, Sal. 25
251 O15°C, Sal. 30
o © 20°C, Sal. 20
8 A 20°C, Sal. 25
@ —~ 201 @20°C, Sal. 30
BT @ 25°C, Sal. 20
oo A 25°C, Sal. 25
55 151 m25°C
LI- o
S
ST 10
£
5
0

Maximum growth rate
(divisions day™")
N

(A)

8 10 12 14 16 18

(B)

Fig. 7.

20 25 30 20

25 30 20 25 30
Salinity

The growth characteristics of the haptophyte Isocrysis galbana under the various growth conditions. (A) in

vivo fluorescence (relative fluorescence unit, RFU) of I galbana under the various growth conditions. (B)
Maximum growth rates of I. galbana under the various growth conditions. Data are means = SD of triplicate
measurements. Bars with different lowercase letters are significantly different at P < 0.05 (one-way ANOVA

followed by Tukey's HSD post hoc test).
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Table 1 \ZR$ £ 918, MY A XDKE 7% Eutreptiella
sp. 1¥, MERIHEINIWEEZ 6N, WHREOSD
BTWERE LB TORERERLEH TE2TRENDH

b0 TDEHIZ, Eutreptiella sp. \FEIREHT TERIFIC
WY 5 &\ ) BEF ORI BGHERE I 2 W IBER e F
LTHY, Bk b BEOEKBERETICBIT2KELZ
BAKERE;EF TR LHMERE LTS5,
MEEEEAEW RO N L EHOVEDE LT, #HEIZ
KREETHDEV) &MERH DY —HIC, BFEOHE
HOMAH A X1k 5~15um BETHHLEbTED?,
FWFZEC W BEF OB EAE 6 oMY 4 Xid 10 um
K TdHAH (Table 1)o THIIHK L, Eutreptiella sp. DA
fadr 4 Xik, =27 LB & 2 Wi 2 EREDZE b
HBHDD 30~50um BETHAS (Table 1) DT &
25, Eutreptiella sp. (KB % EOHBRREY DY
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Table 1 Growth characteristics and cell size of Eutreptiella sp. and six diet microalgae

Test species Optimal water temperature (°C) Cell size (um)
Euglenophyte
Eutreptiella sp. 15 30—50
Diet microalgae *
Chaetoceros neogracile 25 4—8
C. muelleri 25 4—8
Thalassiosira sp. 25 4—8
T. pseudonana 25 4—38
Paviova lutheri 20 4—06
Isochrysis galbana 25 4—6

4RI Lo T TR R VT L B 5720, FEHR
EY OB RS L\ ERMEE % T 5 BES DS, —
7%, Eutreptiella sp. DIPLY 4 X HEEAE OB MO E
BRORERT LN, THEBOMEEEC 512 R
BRRIBEORRICRY B TRIED S 5o PILIT, KEHHE
THBH TV OWMEREE, MEOKRELIHEHRE -
BRTARRTY VD LU THEDLONRT VS, OF
D, EEAEORSE, LBETEFIC 1 H RRBEYN
BTEFELKEOE 2 EFET 5%, BHATRKER
MEWAEESND 2 BBV, MEEETIIENTEELL
RIS R L, RN ¢ B CEERE OBEN 2
mm BEIET A I TEEKETAT SRS, 20,
TR & 3 415 BRSSO RO 3 L 7o B & 0
BLCTHET ZLIZLY, By A XTHAEBRE 5~10
mm ¥ CHEERATHONZY, 7H) ORBECHTE
FEAED BRI, TR E % HEMEEDL 7Y OREC
EhETEEIETTONTV S, BESEOHEFTICE
WX, N oculata % P. lutheri S8R L LTH

MERTWBEY ) 2%, HBEH 025 mm BEIEL

CTEELL-7HUHEBICIE, C neogracile % P, lutheri &
PIREENS, LAL, BES 1l mm ICETIEPD,

TH VR OBHEEFEBIZEMT 520, LFIZENT
DREEEFRETH S C. neogracile FDOEAFDOERE
THEBCRS o -EBMHEIREEL 21, BHEAEOR
BLRERBOBET 2HVTWE, I, AEOFAIRE
BB LTODH A b REL Y, BETERPHLBRIX

BRESRET LD, BRERELTYHA ADKRE2ELHE
BETAHEICRBIEFMONTVEY, kD, =K
HEEBWTYH, RERB U THEY 28R 4 Aok EE
RPBERL T BMREND 2. LW T, FBIEK
Lo TERREG T CRIFICHET S Z EPHLP o7
HEEE X F) A8 Eutreptiella sp. 1%, 7THVZ2ECoHE
TARXREOEEEERPHREONE RENEERHOREC
W HEREROBELAR LELS AR CEAENETDH
5EZOLNDG,

L%, WEEEY, Jutrh—IVvREIICLIAYLY
AK v — D RUBIEZEHFEICLY Eutreptiella
sp. DEREZEDL L L LI, B TOKEEELRE
WANTRE WERESFIC BT A2 HLPICT S
DEPHD, T, BeAORGITPHAHESEELHAW
TR A BT A5 L2 ), Eutreptiella sp. O
BHME % BT 5 5 LEAH B

#HOOW

AIFFEOEEF B CTH 5B, BEE Chaetoceros neogracile,
INT MEE Paviova lutheri B U Isochrysis galbana D¥5EE
e TESEE ¥ LAIORKERT Y ¥ — iRz
DEMIZ OGP HEHE L EITET. £, KRXE IEE
W EFE LIRERBELTICEEROREF IO bR
HMELLETET,
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