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1.3.1
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D90G-19 ¥yt R E 4 F

Desmodesmus sp. S-1 a,
b D90G-19,
a b (
a/ b)
(( at b)/ )
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Tab.1 The concentration of pigments in the Desmodesmus sp. S-1 WT and mutant D90G-19
Desmodesmus a/ ( at b)/
sp. S-1 a (ug/mg) b (ug/mg) (ng/mg) b
WT 30.06£2.21 9.23+1.45 9.26+1.22 3.2540.04 4.24+0.20
D90G-19 27.20+0.98 8.77+0.54 9.01+1.21 3.11+£0.31 3.99+0.34

2.2 Desmodesmus sp. S-1 F A& Fo R TR
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D90G-19
| Desmodesmus sp. S-1
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Fig. 1 Photosynthesis-light response curve of Desmodes-

mus sp. S-1 WT and mutant D90G-19
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Fig. 2 Photosynthesis-temperature response curve of Des-
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Fig. 3  Photosynthesis-pH response curve of Desmodesmus
sp. S-1 WT and mutant D90G-19
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Fig. 4 Effects of light intensity on the relative electron

transport rate (ETR) of Desmodesmus sp. S-1 WT
and mutant D90G-19
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Fig. 5 Effects of light intensity on the Y(NPQ) and Y(NO)
of Desmodesmus sp. S-1 WT and mutant D90G-19
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The photosynthetic characteristics of a Desmodesmus sp. mu-
tant D90G-19 with improved lipid productivity

ZHANG Lei ", HU Guang-rong 2, FAN Yong?, YUAN Cheng ?, YANG Xiao-hong ',
LI Fu-li 2

(1. College of Horticulture and Landscape Architecture, Southwest University Key Laboratory of Horticulture
Science for Southern Mountainous Regions, Ministry of Education Chongqing 400716; 2. Qingdao Institute of
Bioenergy and Bioprocess Technology, Chinese Academy of Sciences Shandong Qingdao 266101)

Received: Nov.,1,2012
Key words: Desmodesmus sp.; photosynthetic oxygen evolution rate; Chlorophyll fluorescence; photosynthetic characteristics

Abstract: After induced by heavy-ion beam, a mutant of Desmodesmus sp., D90G-19 was obtained, which had a
lipid productivity 20.6% higher than the wild type. The photosynthetic characteristics of mutant D90G-19 was
characterized by analysis of photosynthetic oxygen evolution rate, chlorophyll concentration and chlorophyll fluo-
rescence. Compared to the wild type, the D90G-19 had a higher photosynthetic efficiency regardless of high or low
light intensity, the D90G-19 had a higher temperature tolerance and the D90G-19 had a more significant increase in
photosynthetic efficiency under weak base condition. The optimum light intensity, temperature and pH for D90G-19
were 250-400 umol/(m*s), 25-30°C and 7<pH< 8 respectively. The photo saturation point of D90G-19 was about
500 pmol/(m*s), and the Y(NO) suggested that the damage of photosynthesis system II in D90G-19 was less than
that in wild type when they were exposed to high intensity light.
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