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FEE B I A &, pha r (] R, TREIE R AR 2 01 K, miB e T NPQ SE A B 5 T M. IR NPQ B
B [a] AR AL #aHE SRR 55,35 TR 45 CTAFE T, B L BE ) NPQ REAE AL 2T i ] Y SE < T2 M T P < 40 TALFE T NPQ M5B
TReE EH . EhEEMT SR, 7E 40 THI 45 T T AE 10 min 5, £ 5T — T I 18] %5 6 2 07T P B 3 i xJ KR,
1E 50 T TALTE10 minf5 & 706 HN A ek B . BB AR S, 76 35 T 40 TAFE 10 min 5, 213 —E KN IE G
FRGCBHOTEARRE, TITE 45 C FAE 10 min /5 ARRIKE o AFFUEN BB AMNET 2 FRERE K0 S HI LR 48 2%
T ARTE TR T F BN & R PSRBT T W8T, [ EKP=H4,2007, 14 @ : 961 — 968
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L FEE SIS e £ VR R IR (OB D U3 T R
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XC RS I HIBEA vT DL 2 3R 9O S AR fb
e =30, RIS I ST BOAR, W LA
X A e A M TE 13 4 B 1 DL T AR L RO R iR
Py 36 568 Bl 78 B A 9 90 A FC A R ATL A5 i L AT AR
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PE SR EA T B B U3,

B (Dunaliella salina) 7 A~ B 41 M BE 1 5240
P IR, HUIS G T o, DR LA P B S SRR
MEEEFMZIAMNENS, B (Pyrami-
monas sp.) =K PR AL A L, B TR AR &
LDLRE S B M ST, % ET N T K
PN L H R R IRE E . B H AN Lk,
T A L v U 3 6T R R Y A 3 e Bh 1 2
MR AR T8 A g2 8 R I ] S S 3R PO A
(Water-PAND 7 57 T e Ui 28 %of 26 788 0 2% P g - ¢
BRI T3 E B, LU 2 b A A B 3R A
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1.1 E™

SES BT 3238 (Dunaliella salina s MACC /C43)
HIEE BB (Pyramimonas sp. » MACC /C98) ¥ # HY
S ElENE NS S L iz
1.2 HEESF

SEEAE 250 mL B = A B HEAT, BIR L £ 2
BrgeaEU0] 2hpr o 31, B FRIEE AN Q5+ DT, LR
8% K 100 pmol / m?+s) » BEFFH TR AT S, B H

EEWME: PEEFRZEKFEBFVES LR E T BRE B 200603 .
TEE RN B 1967 -, Lo, H L, #%, FENFWMEA B A UHA . E-mail: yliang@ouc. edu. cn
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BEALIR R = AR5 2~3 k. RHARIELEEF
TRIEATHE SR, 2 W0 BT B B SR, A SR RIS N
{14 24 i 857 P 4 FRTE 2 X 10°~3 X 10 ind /mL-
1.3 SiEhiBeE

DL 25 C /K 4 A 9 0 B AR TS 30 45 1, f
AT A K BRI EL AN 40 1C 45 T~50 T HIK
VR R AT IR B A HE K S R BN 35 T
40 T~45 CHZRB T HIT miR A LE ., BNEE
W3 AFATH . IR, & H 4 R RS 3
FIARALIE I . IR 20 pmol / (m?*s)
1.4 WMEXE

A TR B KM EA RS B E T FRiRE
HI7K B AL R 10 min 5, 4 10 SR PG, B E T
WIE 25 C 5908 FIRE, e TR, M E 5%
KB WBEHKE G, BMEE 3 AT, X
JiGRAER 32N b S 223 SER LN
1.5 MFERRASEHNE

B E Walz 22 7] 7 Water-PAM 7K A - 45 35 5%
HAX (Walz, Effeltrich; Germany) #4745 35 585t %
ZHHIME . =TT R B IE N 15 min. I
R KICBH PSS B IO RER AR (F, /F,)
PSI ML fr b REiE 1L 3% (@PSTD) - & T 1518

BE (ETR) e fb 2 ¥ K (gP) FAE 610 % ¥ K
(NPQ) AT 7E ¢ e A% b B #3 H, PS I ¥ 76 1%
(F,/FO)MAAR (F, - F) /F,iTHH, Hp
Pt F, 556 [0.01 pmol / (m?+s) 1 & AT 15,
FARFIK P (4 000 pmol /(m? =)D, FREE TR 0.8
S WOR AT KRN F,, -

2 ZRE5H

2.1 SEMEMMHEZRRASEMZNIE

= @0 T, 45 T, 50 T Mrid ) #h 4% 52 5%
K HFmMAE 1. AE LRI, 53R, &
B E T RENNGERNNSHF,/F, F,/F,-
®PSII \ETR #1 qP ¥J 81 B PEAK, IF BB MiaiE s
(RIF =, o B ) ) SE K, T BRI R A O D I K
40 C FM4b2E 60 min, F, /F,,~ F, /F,~®PSII.ETR #1 P
XA A T T 10%31%27%27% £
15%;NPQ W -F+ T 31%. 45 C F4:# 60 min, F, /
F,,~F,/F,~®PSII #1 ETR 5*t BAHLL 755 T F& T
79% 93% 96 % F1 96 % , qP 7 4L ¥ 20 min I O T
&4 0; NPQ 7EAL#E 30 min B 2 5 K {H 0.86,
2% 60 min BT X T4 0.32. 50 C T4t # 18 min
J5, BRCSHI TN 0,

F1 H5RQT.45C.50TC)BHET

BEMRER S HAELIET | R LIER
Tab.1 Changes of fluorescence parameters of Dunaliella saling with time under high temperatures 40 C .45 C .50 C) exposure

n=3: X 8D
fria . 4% 2% 5¢ 6. 2 40 Chlorophyll fluorescence parameter
mEe M e PSIl 15 b7
msz‘ess B8] /min S B A PSI IR SRR HEHRTE B eI A
temperature Stress time % F, /F,,, v F, /PO = ®PSII AR ETR qP VR NPQ
0 0.74+0.00 2.87+0.02 0.52+0.01 35.93+0.72 0.73+0.01 0.12+0.03
10 0.69+0.01 2.46+0.17 0.44+0.00 30.23+0.21 0.67+0.00 0.11+0.02
20 0.67+0.01 2.01+0.06 0.41+£0.00 28.00+0.30 0.65+0.01 0.13+£0.02
40C 30 0.66+£0.01 1.97+0.06 0.40+0.00 27.43+0.32 0.64+0.01 0.14+0.01
40 0.66+0.00 1.93£0.04 0.39+0.00 26.67+0.15 0.63+0.00 0.14+0.04
50 0.66+0.01 1.98£0.06 0.39+0.00 27.00+0.26 0.64+0.01 0.15+0.02
60 0.66+0.01 1.98£0.06 0.38+0.00 26.37+0.06 0.63+0.00 0.16+0.02
0 0.74+0.00 2.87+0.02 0.52+0.01 35.93+0.72 0.73+0.01 0.12+0.03
10 0.65+0.01 1.88+£0.08 0.38+0.01 26.33+0.45 0.64+0.00 0.15+0.01
20 0.54+0.03 1.19£0.15 0.16+0.04 10.70+2.76 0.00+0.00 0.71+£0.02
45C 30 0.40£0.07 0.68+£0.21 0.12+0.00 8.27+0.21 0.00+0.00 0.86+0.01
40 0.28+0.03 0.40+0.06 0.11+0.00 7.80+0.30 0.00+0.00 0.84+0.03
50 0.20+0.02 0.25+0.04 0.06+0.00 4.05+0.21 0.00+0.00 0.71+0.01
60 0.16+0.02 0.19+0.02 0.02+0.00 1.45+0.35 0.00+0.00 0.32+0.00
0 0.74+0.00 2.87+0.02 0.52+0.01 35.93+0.72 0.73+0.01 0.12+0.03
3 0.66+0.01 2.04+0.02 0.40+0.04 24.34+2.39 0.65+0.00 0.18+0.04
6 0.40+0.01 0.87+0.01 0.25+0.02 9.99+0.69 0.50+0.01 0.54+0.05
50C 9 0.27+£0.01 0.53+0.02 0.12+0.00 5.34+0.04 0.31+0.01 0.12+0.04
12 0.09+0.00 0.05+0.00 0.04+0.00 1.02£0.02 0.07+0.00 0.05+0.01
15 0.04+0.00 0.00+0.00 0.00+0.00 0.04+0.00 0.00+0.00 0.00+0.00
18 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
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2 ERIRER 35T, 40 T, 45 T) M) 5
BN RFCSHMEW. WE 2 TLLEH, &
NPQ 41, i e T 55 s H A 2t S 8 m 2
WE B EMFE, RIS F, /F,«F,/F,~®PSIl
ETR 1 qP 5 A& 4b #0985 04 F =5, 40 2R B A] [ 42
FT T P, AL FR I E) A | A B R P R, R R P
BR. HXFIAREE, 35 C T4 # 60 mins F, /F,,-
F,/F,~®PSI -ETR H qP 5 0 I 8] & L8 2 ) T

T 20%45%+16% 16 % 1 14 % ; NPQ B 4 16
I 8] (R FE K 2 37 B4, %8 20 min T E 42 0. 40 C
T4b# 60 min )5, F, /F,,~F,/F,~®PSI-ETR
P 5 0 BRI T T 60%-83%-51% -
84 % F1 53% , #b 3 10 min I NPQ THZEEIE 0, &
60 min BT X _EF4 0.48545 C F 403 18 min /&, &

F2 BRG5T.40T .45 COHEBTEMENEZERERALSHMELIER E T LIERL
Tab.2 Changes of fluorescence parameters of Pyramimonas sp.with time under high temperatures 35 C »40 C 45 C) exposure

n=3X+SD
ISt Wit 4% 2 5% 6. 2 31 Chlorophyll fluorescence parameter
BRI g e PSIIRA popggm PSIIOER e pmmmm b
Stress Siress time JaRe kAL M R Jare b %% ETR p WK NPQ
temperature £ F/F, e % oPSII ¢
0 0.69+0.01 2.211£0.07 0.44+0.01 30.20+0.44 0.75£0.02 0.34+0.03
10 0.63+0.00 1.68+0.02 0.381+0.01 26.40+0.79 0.64+0.02 0.07+0.02
20 0.60+0.01 1.53+£0.06 0.36+0.01 24.83+0.65 0.59+0.01 0.00+0.00
35C 30 0.58+0.02 1.39+0.10 0.35+0.01 24.30+0.75 0.59+0.04 0.00£0.00
40 0.57£0.02 1.34+£0.08 0.371£0.01 25.60+£0.66 0.63£0.02 0.00+0.00
50 0.56+0.02 1.27+£0.09 0.36+0.01 24.80+0.36 0.63+0.03 0.00+0.00
60 0.55%+0.02 1.22+0.11 0.37£0.00 25.33+0.23 0.65+0.02 0.00+0.00
0 0.69+0.01 2.211£0.07 0.44+0.01 30.20+0.44 0.75£0.02 0.34+0.03
10 0.40+0.01 0.68+0.04 0.21£0.00 14.50+0.28 0.53+0.00 0.01+0.00
20 0.28%+0.05 0.39+0.10 0.13£0.01 8.90+0.71 0.45%+0.03 0.24+0.04
40 C 30 0.36+0.01 0.57+0.03 0.13£0.00 8.10+0.99 0.31+£0.13 0.40%+0.01
40 0.35+0.01 0.55+0.03 0.1210.00 8.25+0.07 0.29+0.03 0.33+0.04
50 0.35+0.06 0.55+0.14 0.10£0.01 6.55+1.06 0.36+0.07 0.35+0.08
60 0.28+0.02 0.38+0.04 0.08+0.02 4.90+0.28 0.00£0.00 0.48+0.06
0 0.69+0.01 2.211£0.07 0.44+0.01 30.20+0.44 0.75£0.02 0.34+0.03
3 0.42+0.00 1.77+£0.04 0.35+0.01 23.65+0.69 0.62+0.02 0.30+0.05
6 0.20+0.00 0.82+0.03 0.13+0.04 10.32+0.37 0.39+0.02 0.121+0.03
45C 9 0.10+0.00 0.03+0.00 0.03+0.00 3.271£0.02 0.05+0.00 0.05%0.00
12 0.02%+0.00 0.00£0.00 0.00£0.00 0.07£0.00 0.00£0.00 0.00+0.00
15 0.00£0.00 0.00£0.00 0.00£0.00 0.00£0.00 0.00£0.00 0.00+0.00
18 0.00£0.00 0.00£0.00 0.00£0.00 0.00£0.00 0.00£0.00 0.00+0.00

2.2 BEMEFELEEHEERASHHREER
R 8 10 min J5, BREMN SRS HIKE
B WZE 3 Fin. 40 T 4 10 min 7 T % &
Q5 CH59H TH 5% 30 min J&, & KIS EE AWK
2. F,/F,~F,/F,~®PSIl \ETR 1 qP 351k & &
XF I 999% 96 % 98 % ~98 % FI1 99%; 45 C T 4b 3
10 min JF T 5 & 25 T) 595¢ F % & 300 min 5, %
ZH0 5y B E A KT HE Y 95% - 82% + 94 % 93 % Al

100% ;50 C F4t2E 10 min % & 60 min )5, F, /F,, ~
F, /F & AR 29% F11 0.4%, ®PS I ETR H
qP BICFEA 0, R LR RS HAGRKE . NPQ
AL N 5 HAL S 2 ). 40 THI 45 C M4k
10 min J& , A 3G K, B8 P SR TA] Y JE < 328
TR, Pk E B0 R K S5 50 € R AL 10 min 5
NPQ A 15K, Bl & I 8] B ZE 4 T A, kB 2
60 min I NPQ #3E 0-
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Tab.3 Fluorescence parameters of Dunaliella salina during recovery under control conditions 25 C>

after high temperature 40 C .45 C,50 C) exposure n=3; X +SD

e ‘ . e RFNSH Cﬂoiophyﬂ fluorescence parameter
Tremene 0 PSEOSS psniwe LR enwr gomwr e
group % [ /5 i F,/F, % opSII B E ETR qP VK NPQ
X} Control 0.74£0.00 2.87+0.02 0.52+0.01 35.93+£0.72 0.73+0.01 0.12+0.01
4‘(‘)0°(‘,JCHSjt}:rjis 10 0.71£0.01 2.35+0.15 0.45+0.01 31.70+0.20 0.69£0.00 0.16+0.00
0.71+£0.00 2.45+0.06 0.46+0.00 31.60+0.10 0.70%0.01 0.18+0.01
0.72+0.00 2.55+0.03 0.48+0.01 32.97+0.35 0.71%0.01 0.15+0.01
25 CRE 15 0.72+0.00 2.64+0.02 0.49+0.01 34.07+0.50 0.71%0.01 0.12+0.01
Recovery 21 0.73+£0.00 2.70+0.04 0.50+0.00 34.57+0.32 0.72%0.01 0.12+0.01
24 0.73+£0.00 2.69+0.05 0.50+0.01 34.80+0.36 0.72%0.01 0.11+0.01
27 0.73+£0.00 2.72+0.05 0.51+0.00 35.10+0.26 0.72%0.01 0.09+0.01
30 0.73+£0.00 2.75+£0.01 0.51+0.00 35.07+0.25 0.72£0.00 0.09%0.00
4‘;5°£JCHSjt}:ri 10 0.61+0.01 1.60+0.05 0.24+0.01 16.25+0.92 0.85£0.05 0.87%0.05
10 0.47+0.01 0.89+0.04 0.22+0.02 14.90+1.13 0.67£0.06 0.27%0.06
30 0.52+0.08 1.10+£0.27 0.31+£0.01 21.20+0.99 0.67£0.00 0.14%0.00
25CTHRE 60 0.60+0.00 1.53+£0.03 0.40+0.01 27.30+0.85 0.70%0.01 0.09+0.01
Recovery 120 0.65+0.00 1.87+£0.02 0.43+0.00 29.55+0.07 0.70£0.02 0.11£0.02
180 0.67+0.00 1.99+0.02 0.45+0.00 31.15+0.07 0.71£0.00 0.08=0.00
240 0.68+0.00 2.16+0.03 0.46+0.00 31.95+0.35 0.71%0.01 0.12+0.01
300 0.70+0.01 2.34+0.08 0.49+0.00 33.55+0.35 0.73+£0.00 0.13+0.00
5?)0°£JCHSjt}:ri 7 0.31+0.06 0.45+0.13 0.11+£0.07 4.93+2.63 0.29+0.12 0.14+0.12
10 0.21+0.00 0.26+0.01 0.02+0.01 1.35+0.49 0.19+0.07 0.11+0.07
10 0.18+0.00 0.23+0.00 0.01+0.00 0.50+0.14 0.09+0.03 0.11+0.03
25 CRE 20 0.18+0.01 0.22+0.01 0.00+0.00 0.05+0.07 0.02+£0.03 0.11+0.03
Recovery 30 0.17£0.01 0.21+£0.02  0.00+0.00 0.00+0.00 0.00+0.00 0.11+0.00
40 0.17£0.01 0.21+£0.02  0.00+0.00 0.10+0.14 0.00+£0.00 0.09+0.00
50 0.03+0.00 0.04+0.00 0.00+0.00 0.00+0.00 0.00+£0.00 0.02+0.00
60 0.01+0.00 0.01+0.00 0.00+0.00 0.00+0.00 0.00+£0.00 0.01+0.00

iR MG 10 min J5, B RREE N4 F RS HK
BIE0ME 4R, BHRET 35C T4 10 min
HFHIRITE FKE 30 min J5, & KIS HIEA K
g,F,/F,F,/F,~®PSIl \ETR 1 qP 4 J &k & A
XFHE Y 999% .98%+87% 87 % £ 83% . 40 C 4t
# 10 min K& 150 min 5 LA &9 SH 0 MR E
hy St FE Y 96 % 88 % 85 % 84 % FI1 95% ;45 T 4k
10 min %K 90 min )&, F, /F,, /1 F, /F, 5 Bl &

AR 6% A1 2%, OPSIETR 1 gP ¥ & T %A
0. 35C T4 10 min J5 NPQ Pl Pk & I 8] () ZE <
TZEET LT, 2 30 min B4R 88 5 BREY 61% ;40 T
AbFE 10 min J5, NPQ F& 28 0, B & Pk & I 8] 1 42 K
Mz LA, FIRE B RAKF; 45 C F b
10 min/5 , NPQ BT T, % & 20 min NH T LF,
Bl ST T %, 22 90 min I RN 0.
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#4 BIEG5T 40T 45 COME 10 min /5, EREHFRRLASHEERT @5 O HKERFR
Tab.4 Fluorescence parameters of Pyramimonas sp.during recovery under control conditions 25 C>
after high temperature (35 C .40 T .45 C) exposure n=3; X +SD

4% # % 622 Chlorophyll fluorescence parameters

BE/C BFE] /min~ PSI &K

PSTI /955 br

: weoieq o  PSIEOMEZE (20 % eEMTAE O EHERK iy

Tempersture  Time ’lﬁ;fjﬁ”ﬁ L Eﬁé{]ﬁ #E ETR oP K NPQ
X+ H Control 0.73+£0.01 2.73+£0.09 0.47+0.01 32.50+0.44 0.73+£0.02 0.31+0.07
SSSS,EJCHSJLi 10 0.69+0.01 2.22+0.13 0.45%+0.01 31.20+0.95 0.67+0.02 0.06+0.02
3 0.69+0.01 2.241+0.10 0.42+0.00 28.63+0.15 0.63+0.00 0.10+0.04
6 0.70+0.01 2.33+0.10 0.40+0.01 27.67+£0.35 0.61+0.00 0.141+0.04
9 0.70+0.01 2.39+0.10 0.39+0.00 27.27+0.35 0.60+0.01 0.16+0.03
25 CRE 12 0.71+0.01 2.41£0.12 0.40%0.00 27.53+£0.15 0.60%0.00 0.15+0.03
Recovery 15 0.71+0.01 2.4910.06 0.40%0.00 27.80+£0.10 0.61+0.01 0.17+0.02
18 0.721+0.00 2.51£0.02 0.40%0.00 27.77+£0.15 0.60%+0.00 0.18+0.01
21 0.72+0.01 2.61+0.08 0.41£0.01 28.27+0.81 0.61+0.01 0.18+0.02
24 0.73£0.01 2.651+0.07 0.41£0.01 28.27+0.81 0.60+0.01 0.17+0.02
30 0.73£0.01 2.68+0.10 0.41£0.00 28.23+0.31 0.61+£0.01 0.19+0.01
4‘(1)0°£:CH811 10 0.471£0.01 0.89+0.05 0.231+0.03 16.07+£1.99 0.50+0.04 0.00+0.00
10 0.54£0.02 1.18+£0.10 0.241+0.04 16.50+2.46 0.431+0.05 0.00+0.00
20 0.57+0.04 1.37+£0.25 0.24+0.07 16.65+4.86 0.45%+0.11 0.09+0.08
30 0.60+0.04 1.53+£0.25 0.2710.05 18.60+3.47 0.51+0.07 0.20+0.05
25CKE 50 0.641+0.05 1.78+£0.36 0.301+0.06 20.70+4.35 0.57%0.08 0.33+0.06
Recovery 70 0.67£0.05 2.041£0.47 0.331+0.06 22.87+4.22 0.63+0.05 0.421+0.05
90 0.68+0.04 2.12+0.34 0.35+0.05 24.07+3.53 0.65+0.03 0.43+0.04
110 0.70£0.02 2.30+0.24 0.36+0.03 25.07+£2.06 0.66+0.01 0.48+0.06
130 0.70£0.02 2.35+0.18 0.39+£0.02 26.77+1.38 0.69+0.01 0.45+0.05
150 0.71+0.01 2.40+0.11 0.40+0.02 27.43+1.40 0.69+0.01 0.44+0.08
4‘;5£Cﬁsii 10 0.08+0.01 0.03+0.06 0.03£0.00 2.87%0.85 0.00£0.00 0.25+0.04
10 0.14+0.08 0.17+0.11 0.05+0.02 3.87+0.72 0.2610.26 0.18+0.01
20 0.31+0.04 0.4710.06 0.06+0.01 4.401+0.44 0.37£0.02 0.20+0.03
30 0.32+0.03 0.45%+0.08 0.03£0.02 3.00+0.87 0.2710.05 0.23+0.03
25 CRE 40 0.29+0.00 0.30+0.09 0.00£0.00 1.63+£0.42 0.1910.05 0.22+0.02
Recovery 50 0.18+0.04 0.17£0.03 0.00£0.00 0.031£0.06 0.02+0.04 0.15+0.04
60 0.14+0.03 0.10£0.02 0.00£0.00 0.03£0.06 0.03£0.05 0.10+0.03
70 0.08+0.01 0.07£0.01 0.00£0.00 0.00£0.00 0.00£0.00 0.03+0.01
80 0.06+0.01 0.04%0.01 0.00£0.00 0.07£0.12 0.03£0.06 0.01+£0.01
90 0.04%+0.01 0.04%0.00 0.00£0.00 0.00£0.00 0.00£0.00 0.00+0.00
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Effects of high temperature stress on chlorophyll fluorescence Kkinetics of

Dunaliella salina and Pyramimonas sp.

LIANG Ying:; FENG Li-xia: TIAN Chuan-yuan; WANG Shuai

(The Key Laboratory of Mariculture of Ministry of Education, Ocean University of China> Qingdao 266003, China)

Abstract: Chlorophyll fluorescence can be readily measured by a range of fluorometers, which provides a

quick s non-invasive non-destructive assessment of the efficiency of photochemical conversion by PSII ; thus

it has become an increasingly powerful tool and widely used techniques in studies of photosynthesis in ma-
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rine algae; particularly for investigations of stress physiology of microalgae. There are several chlorophyll flu-
orescence parameters that have been correlated to photosynthetic processes. One of the most commonly used
parameters is the ratio of variable to maximal chlorophyll fluorescence (F, /F,,) ;> the maximal photochemi-
cal efficiency of PSII or the maximal quantum yield of PSII » which has been shown to be a sensitive indica-
tor of photosynthetic performance and photoinhibition. Moreover: other fluorescence parameters such as ac-
tual photochemical efficiency of PSII in the light (®PSII = yield) s the relative electron transport rate
GETR> ; the photochemical quenching (qP? and the non-photochemical quenching (NPQ) are also used in
investigating photosynthesis by many plant physiologists. Microalgae plays an important role in aquatic pri-
mary productivity. Some microalgal species; which have high nutritional value and can grow well in large-
scale culturess are commonly used in many mariculture systems as food for certain aquatic animals. The
growth and photosynthesis of microalgae are dependent on light; salinity: temperature and nutrient. Among
the different culture conditions; temperature is one of the most important environmental factors limiting al-
gae production. In this papers; the modulated chlorophyll fluorescence kinetics of Dunaliella salina and
Pyramimonas sp. under high temperature stress 35—350 C) were investigated with Water-PAM chloro-
phyll fluorometer. The results showed that the parameters F, /F,,s F,, /F, ®PSIl s ETR and qP decreased
under high temperature stress in the two microalgae. The changing degree of the above parameters increased
with the increase of temperature and exposure time. NPQ in the two microalgae exhibited different pattern
of variation under high temperature stress. NPQ value in D. salina first increased then decreased while that
in Pyramimonas sp. first decreased then increased at 40 C and only decreased at 35 C and 45 C during
stress. The decrease of F, /F,, and F, /F, indicated that high temperature stress resulted in major impair-
ment of photochemical efficiency as well as inhibition of potential activity of PSIl . ®PS1I represents the ac-
tual photochemical efficiency of PSII reaction centers of light-adapted cells. The decline in ®PSII indicated
that high temperature affected PSII electron transport and equivalented (NADPH and ATP) generation,
leading to inhibition of carbon fixation and assimilation by the primary photochemical reactions. High tem-
perature stress also resulted in decrease in ETR, which indicated inhibition and /or downregulation of photo-
synthesis. P showing the proportion of light excitation energy converted to photochemical act by the active
PSII reaction centers; representing the proportion of open PSII reaction centers. The decreased P in high
temperature-stressed cells might indicate a reduced photochemical utilization of the absorbed light energy
and an increased proportion of closed /inactive reaction centers, which was in accordance with the decrease in
®PS|I . Non-photochemical quenching (NPQ) is used to describe all quenching processes of PSII chloro-
phyll fluorescence that are not related to photochemistry. The first increases in NPQ might indicate increase
of thermal dissipation of electron transport thus protecting microalgal cells against damage from excess radi-
ant energy absorption. The subsequent decline of NPQ might be related to the serious damage of physiologi-
cal function vesulting in lose of the ability to dissipate excess excitation energy by energy-dependent quench-
ing mechanisms. Several previous studies have reported that chlorophyll fluorescence could be potentially
used as a tool for temperature tolerance screening in some microalgal species. However; only limited microal-
gal species have been studied and a lot of further works with different microalgal species need to be done to
confirm whether chlorophyll fluorescence could be used as a tool for temperature tolerance screening in mi-
croalgae. [Journal of Fishery Sciences of China,2007,14 ©6) : 961 — 968 ]
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