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SEN BT P BR & #E & B 3011 ( Lsochrysis
galbana MACC/H59 ) K Bk % #F 4 #& 8701
(Isochrysis galbana MACC/H60 ) FFPEL B  E 8
TR F R R
1.2 R

SEERTE 250 mL B =M B HEAT, R A
£/2 R EhRE R 31, YR TRE O 100 wmol/
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PRSI FRR BEATHE SR , I A B S 5 TR
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10° 4,
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PL25 TR A xR, IR A St e R, W
A TFHREUAE R IR BREFHE G 3 3011 LA 40,45,
50 CHZKWE a1 TR R0 AL 22 5 Hr BR A HE S
8701 JEA 35,4045 CHy/K ¥ o HEAT R IR M8 AL
B EMEE 3 AT, e B, 2
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At FREN 0.03;50 C F4b# 15 min 5, F,/F,, .
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0.02,
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Fig.1 Changes of fluorescence parameters of Isochrysis galbana 3011

with time under high temperatures (40,45,50 °C) exposure
On the X-axis, stress time (0, 1, 2, 3, 4 and 5) represent, respectively, control, stress 10, 20, 30, 40 min and 50 min for 40 C;
control, stress 5, 10, 20, 30 min and 40 min for 45 C; control, stress 3, 6, 9, 12 min and 15 min for 50 T
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Fig.2 Changes of fluorescence parameters of Isochrysis galbana 8701
with time under high temperatures (35, 40, 45 °C) exposure
On the X-axis, stress time (0, 1, 2, 3, 4, 5 and 6) represent, respectively, control, stress 10, 20, 30, 40, 50, 60 min for 35 C and
40 C; control, stress 3, 6, 9, 12, 15 min and 18 min for 45 C
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Fig.3 Fluorescence parameters of Isochrysis galbana 3011 during
recovery under control conditions (25 °C) after high temperature (40, 45, 50 °C) exposure

On the X-axis, stress time (0,1,2,3,4,5,6,7, 8,9 and 10) represent, respectively, control, stress 10min, recovery 5,10, 15, 20,
25, 30, 35, 40 min and 45 min for 40 C; control, stress 10 min, recovery 5, 10, 15, 20, 25, 30, 40, 50 min and 60 min for 45 C ;
control, stress 10 min, recovery 10, 20, 30, 40, 50, 60, 80, 100 min and 120 min for 50 C
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Effects of high temperature stress on the chlorophyll fluorescence
of Isochrysis galbana 3011 and 8701

LIANG Ying, FENG Li-xia, TIAN Chuan-yuan
(Key Laboratory of Mariculture of Ministry of Education, Ocean University of China, Qingdao 266003, China)

Abstract: In this paper, two microalgal strains ( Isochrysis galbana 3011 and 8701 ) were used to study the
difference of chlorophyll a fluorescence parameters under high temperature stress (35 =50 T). The results
showed that the maximal photochemical efficiency of PSII ( F,/F, ), the potential activity of PSII ( F,/
F,) , the relative electron transport rate (rETR), the actual photochemical efficiency of the PSII reaction
centers of light-adapted cells ( PPSII) and the photochemical quenching ( qP) all decreased under high
temperature stress in the two microalgal strains. The changed degree of the above parameters increased with
the increase of temperature and the increasing exposure time. NPQ in the two microalgal strains exhibited
different patterns of variation with high temperature stress, the values in 3011 first increased then decreased
while that in 8701 increased with stress time at 35 Cand 40 C, but first increased then decreased at 45 C.
There are some heat-tolerance varieties between the two microalgal strains 3011 and 8701. For 3011, the
parameters F,/F,, F /F,, ®PSII, rETR and gP could almost recover to the control values in the normal
temperature after 10 min high temperature treatments at 40 C, but could not recover when the stress
temperature are at 45 C and 50 C. As to 8701, the parameters F,/F,, and F,/F, could almost recover to
the control values at 25 C after 10 min high temperature stress at 35 C and 40 °C, but all parameters could
not recover to the control values when the temperature is above 45 . The responsive mechanism of
Isochrysis galbana to high temperature stress as well as the possibility of determining the high temperature
resistance in microalgae using chlorophyl fluorescence induction kinetics was also discussed in this paper.
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