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Abstract

We studied the effect of water-temperature on growth characteristics and lipid productivity of natur-
ally occurring freshwater microalgae. Specific growth rates (u) of five mixed microalgal communities
varied with the temperature from 0.17 to 1.94 d ! during the exponential growth phase in batch cul-
tures. Higher specific growth rate (>1.50 d ') was found on incubation temperatures between 25 and
35C, and dominated by green algae, Desmodesmus spp. and unknown species with spherical cells. High
lipid productivity communities were also dominated by green algae, Desmodesmus spp. (8.7-10.2 pg
cell ' d™Y) and Scenedesmus spp. (4.0-6.2 pg cell ' d ). Some of these highly productive communities
grew under high temperature conditions of 35-40C. It was suggested that Desmodesmus spp. and
Scenedesmus spp. grown in this study were thermotolerant green algae and can be useful for mass pro-
duction of bioenergy sources under high temperature periods.
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5 ONRE AR L, FHIICE <, 25-40C Dl
ET23+02mg L™ d ' Th o7

AR & N7 RK M - KRGS B 1)
BNEAEREREIE, 6mgL ' d ! (Scenedesmus
sp. ME02 #)® 7 5 263 mg L' d!
(Desmodesmus sp. F2) W & K& SRR D, B
BB AR SR 1 Nannochloropsis oculata (170 mg
L' d Y9 % Chlorella vulgaris ESP-31 (144
mgL ' d )P ciWBEshTnid, oo

1 IR i R BE S s & T B fHTEE & HRER
LTy AWEGE TS & A 7= Sl e o i 2 e s
. 100 fEREEAS o 720 SOFNE LT, RE
HEFERIE DI T OE BT 5N B, AR
2B B PRE A R R DR TIREE T
O E UCEMIi L 7225, JBATfsE D% < 1k
AR DRI E LB O R R IR E A S & L
TOFMIITH > 720 AWFIEIZ BT 2 HBHKE TR O
A BCERIE) 13 28-358 mg L1 Tdh o 7z
P3, SeATREZE Y TRk 3,300 mg LS B R UK,
BI0REEMERE P > 720 ZNHDEWIE, K
Wige & JeATHigE & o [ C R B A i S EE O FLHR AT IR
WTHHrILERLTWVD, €I T, MMEON
BAERERE R &0 FEMNC A3 % 72012, KEaEBAG
PO TREE TO 1MINEY 72 ) O FINRE A R
ez WA D o 72

34. 1R -V OIS EERERE OFH
1Y 720 oREAEE#E L X 6) LA
TED b7z, FRERaRE & % TR OMBSRIED &
FAE D N7 PRI EIEE (1) 1 (3.1 THT/R
L 72 5 BB i 0 JEB Al AL (prog) & 132 D),
ETCOFERXZEBL T, BEEo R Lkicg
SICHM L 72 (Spearman’s rank sum test. p =
059, p<0.05. n=17)o F7. BTOHELS
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VTR He B G 1, 0.09-0.87 d oo i 12
B o7 (£2), KBIFRMENIC BT 2 B2
PO RTIEE COTBEYINEOZLE (ADW)
W, BEELE2ICBVTRELSER L, BHES
DRIEYIL R DAL R, PRI, —,
HHEATEED? o2, H4E 5 T 136-206 mg
L 'olBMEZEL iR o7 (F£2), &
FRIEIE D ST B 2 B0 (AN)
& FEMIE /NN (B 3h) 2585 L 7 RE4E 2
D BCITBVTHZIIE L7 HELE 2D
5C DFEERIX, B4 3 0 15T DEBRKX T, <1 x
107 cells L™ ' o BNl & 7 5 72 (362),

x2. BWHERE. REFREICH T I EEFBRH,SKT
BE COFHHEERE (uo). ZEVREOZEE
(ADW) HRRZEDZE (AN). 1 HERRL -V DIEEERE

HE,
Cellular oi
Community number o @) ADW AN pruductivit;'
and tempterature (mgL™)  (x10° cells L) (g cell" ')
Community 1
5°C  0.14£0.01 78+6 0.77 £0.07 1.7+0.2

15°C  0.40 +0.02 213£8 4.13£0.79 28+0.6

25°C  0.59 +0.02 572 1.88 £0.24 24+04

35°C  0.55+0.15 42 £33 2.58 £1.90 1.5+£0.5
Community 2

5°C 0.09 +0.04 107 21 0.19+£0.07 35+1.1

15°C 036 +0.06 2309 4.87+0.73 1.6+04

25°C  0.87 +£0.06 7246 646+ 1.15 12+0.1

35°C 0.72+0.01 285+13 292+14 0.9+0.1
Community 3

15°C  0.50 +0.02 34+03 0.81 +0.09 3.0£04

25°C 0.78 £0.02 57+4 3.18 £0.67 22+03

35°C  0.80 +0.06 53+4 1.96 +0.54 34+09
Community 4

25°C 040 +£0.02 355+62 1.70 £0.22 87+28

35°C  0.38 £0.02 438 £72 2.09 £0.15 102+ 1.8
Community 5

15°C 0.30+0.01 206+ 11 232£0.11 n.d.

25°C  0.51+0.02 136 +13 1.97 £0.04 55+0.7

35°C  0.59+0.01 170 +38 3.07 +£0.46 40+1.1

40°C  0.48 £0.02 157 +45 1.38 +£0.22 6.2+ 1.1

n.d. no data

NSO, S D Sz 1Tl 72 ) ofF
R e, BEE 1-3 1B W T, 0.9-35 pg
cell b d™ 1 e MK A 5 7225, Desmodesmus
spp. (X 3L, m) 2585 U 7-BE4E 4 & Scenedesmus
spp. (X 3n-q) »ME L L72BE4E 5 Tid 4.0-10.2 pg
cell ' AT OHPICH Y. KD EVC &AWL
ol (£2). T/ HEL T IMIYSY
DNEREFE RIS E NS ERHO D E B o7
(87 £ 102pgcell 'd ™Y, fito T, IREAKEZ
HigE Lzif, HEAPROENL TSI &

Hic - KH ®E - &4k F

MLz L Ledss, B 4 B e
A3 25-35C L RIFZEH TR b kv, & o Ty L
40, |NEEE, b L <, HERIYIREE ¢RIt
BAHCHIRIZ B 2 B RICEL Tw b & E
ABNT, BEHE 4 ORICIREEIEEED - 72
FESE 51, 15-40C F TR Wi EE#iPH < Bg i vl
RERBEEECTH o 72 &2, [LERAYIREE 7 Hhiskic
BULIHIERICH L TwD EE 2 ONh, BHE
1&21E5-35CIcBWCHGERETH 525, IBRE
A E AR A 5 720 S OFEEIR, I
BRI 7 HbIBAC BT 2 BPAMEE RIS L Tw b &
EZbONle L2Lado, mEF AT LI
Weo TIREAEN IR T 3% 729, &Kilnas 25C LA
Rl o72aicid, HELR20/bY I, #
B AR5 ZBEEET D LX) IREAEEA N
THEEZ LN, B 313 15-35C D T
HEHETRET® o 7245, 7] CIREENT CHEF W HE 4 1
H5 0N L REAERICER TS0, &
BAEEEZHRE LARRIOEES w2 LR
Iz,

AWFFE TR, 5472 2 RIS ERIN L 72 RIR OBl
B2 AW TENEEEBREIT ., 2o 03
O BEGEEEE & IR AP ORI &2 4T o 72, BEJitAE
B L IR BT AR D FRICER AR
fE 7 M 2SR WAEE (1-3) 12 2 o fE[A ATEHEE 12
Hinz-, WRHEEREEIEE. Desmodesmus spp.
721&. Scenedesmus spp. 23S L7-HE4E (4 & 5)
TEHWIERHL LR Y, 2o ORI 35T
RACIEBVTHHVIRE LR Z MR L 720
72, ARWIE TR O L7 oREESH O B A2 1] RR IR EE
iE, 5C 25 0COIEVHFTH - 72720, Zh
S OMMBER 2 V1T 5 2 21 X - TEM %8
L7-MREAEESWREL 22725 9. 5. $FFICIR
B E R BE S B A o 72 Desmodesmus spp. &
Scenedesmus spp. = HHEEL. X 0 FEMNCIRE R
REZ RIS 2 Z L AU ETH %,

4, HEE

AW WALE IR A = A L F -3 7 1
Yx2 b (NET) KX AW I THEIE S L
726
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