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Fig. 1 The growth curve of M. vaginatus, S. javanicum and P.
tenue
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Tab. 1 The specific growth rate of three cyanobacterial strains

Cyanobacterial strains Ha (/d) Hmax (/d)
Microcoleus vaginatus 0.181+0.006 0.640+0.138
Scytonema javanicum 0.168+0.027 0.429+0.05
Phormidium tenue 0.195+0.024 0.779+0.057
2.2
3 , 30d
(P <
0.05) 2 15 25 35T
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Fig. 2 The biomasses of three cyanobacterial strains under dif-
ferent temperatures after 30 days culture
control , Duncan’s ,

(P < 0.05)

Control represents the biomass of inoculate on the Membrane Fil-
ters. Treatments with the same letters are not significantly different
(P < 0.05) according to Duncan multiple range test

2.3 Scytonema javanicum (10 15 20
25 307C)
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Fig. 3 Effect of different temperatures on the chlorophyll a con-
tents of phycobiliprotein of Scytonema javanicum
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Fig. 4 Effect of different temperatures on the contents of phyco-
biliprotein of Scytonema javanicum

tEEEMET L 5 :
Scytonema javanicum 10
15C

, Scytonema javanicum  Fv/Fm
3 ) 1



P=0.405), 20
040A ( 7)

492 34

, Scytonema javanicum 30 25°C hERRENT K 30d

30d Fv/Fm ( 15°C ,
, P=0.058), 15 20 10C 1.56 A , 20 10 30 25T
, 0.39 0.23
10°C 15°C —a— 20°C

3 18d 15

[+ o,
% g , 0.55 A , 10 25 30C
R : 0.08
% 5
e 0.04 0.03 A ( ,
T =

£

E

=

@]

0 5 10 15 20 25 30
i Time (d)

5 30d

Fig. 5 Effect of different temperatures on photosynthetic activi-
ties of Scytonema javanicum

EPE NEFETK 30d
20 15°C
, 0.46 A 0.42 A (
, P=0.408), 10°C
, 0.08 A , 30 25C
0.27 0.33 A (
, P=0.261); 18d 15 20
30C ,
0.14 0.13 0.13 A (
, P=0.759), 25 10°C
, 004 003A (
P=0.696) ( 6)
05 10°C 15°C —a— 20°C
~ 045 —=—25°C —e—30°C
-
£ o04p
i 5 035}
a3 o3l
=~ £ 025}
2% o)
N g o015y
g o1f
O 005t
0% ' ' ;
0 5 10 15 20 25 30
Bif 4] Time (d)
6 30d

Fig. 6 Effect of different temperatures on carotenoids content of
Scytonema javanicum
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Fig. 7 Effect of different temperatures on scytonemin content of
Scytonema javanicum
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TEMPERATURE TOLERANCE OF THREE SAND-CONSOLIDATING
CYANOBACTERIAL STRAINS

WANG Wei-Bo'?, RAO Ben-Qiang™*®, SHEN Yin-Wu', LI Dun-Hai* and LIU Yong-Ding*

(1. State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences,
Wuhan 430072; 2. Graduate University of the Chinese Academy of Sciences, Beijing 100049;
3. College of Life Science, Xinyang Normal University, Xinyang 464000)

Abstract: Cyanobacterial crusts occur in semiarid and arid regions throughout the world. They play an important role in
maintaining and improving the state of the environment. To speed up their recovery in degraded ecosystems, inoculation
of soils with mass — cultured cyanobacterial strains has been recommended in recent years. Temperature is one of the
most important environmental factors, which affect mass culture and field inoculation of the sand-consolidating cyano-
bacterial strains. Studying the temperature tolerance of these cyanobacterial strains is helpful for application of cyano-
bacterial inoculation techniques, and then reestablishment of cyanobacterial crusts.

Three experiments were conducted to measuring temperature tolerance of three cyanobacterial strains: The growth
curves of Microcoleus vaginatus, Scytonema javanicum and Phormidium tenue were examined under room temperature;
three strains were cultured in open conditions using carrier cluture method under 2, 5, 10, 15, 25 and 35°C respectively,
and their growth and morphological observation were studied; S. javanicum was cultured under 10, 15, 20, 25 and 30°C
respectively and its biomass, phycobiliprotein content, photosynthetic activity, carotenoids content and scytonemin
content were investigated. The results were as follow: (1) P. tenue grew faster than M. vaginatus and S. javanicum in the
liquid medium; (2) Liquid medium should be preferred for mass culture of these cyanobaterial strains, because growth
rate of these strains in liquid medium was faster than in carrier; P. tenue growing in carriers was easily contaminated
with some bacteria and these bacteria should be inhibited by antibiotics; (3) Optimal cultivation temperature for S.
javanicum was about 25—30°C for short-term (18d) culture and about 15—20°C for long-term (30d) culture.
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