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a. The change of M. aeruginosa and C. demersum growth rate under 15°C ; b. The change of M. aeruginosa and C. demersum growth rate under

20°C; c. The change of M. aeruginosa and C. demersum growth rate under 25°C ; d. The change of M. aeruginosa and C. demersum growth rate under

30°C; e. The change of D. magna growth rate.

Fig.1 The change of growth rate of M. aeruginosa, D. magna and C. demersum co-cultured under different temperature
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a. The change of M. aeruginosa and C. demersum growth rate under 1 100 Ix; b. The change of M. aeruginosa and C. demersum growth rate under

2 200 Ix; c. The change of M. aeruginosa and C. demersum growth rate under 3 400 Ix; d. The change of M. aeruginosa and C. demersum growth rate

under 4 500 Ix; e. The change of D. magna growth rate.

Fig.2 The change of growth rate of M. aeruginosa, D. magna and C. demersum co-cultured under different illumination
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Influences of Temperature and Illumination on Co-cultivation Among Microcystis

aeruginosa , Daphnia magna and Ceratophyllum demersum
JIN Ping', GUO Meng', XU Ting-ting', YANG Cheng', LIN Qing-wei', JIN Tong-xia', MA Jian-min'~

(1. College of Life Sciences, Henan Normal University, Xinxiang 453007, P.R. China;
2. Henan Key Laboratory for Environmental Pollution Control; Key Laboratory of Yellow

River and Huai River Water Environment and Pollution Control,

Ministry of Education, Xinxiang 453007, P. R. China)

Abstract; In order to study the influence of temperature and illumination on biomanipulation and aquatic macro-
phyte restoration, Microcystis aeruginosa, Daphnia magna and Ceratophyllum demersum were selected respectively
as the representative of phytoplankton, zooplankton and submerged macrophyte. They were co-cultured in the nitro-
gen wit concentrate of 11mg/L and in the nutrient solution of phosphorus with different concentrate of 0.2, 0.5,
1.0, 1.5 mg/L. And it studied the influence of different temperature (15, 20, 25, 30°C ) and different illumina-
tion intensity (1 100, 2 200, 3 400, 4 500 Ix) on co-cultivation among Microcystis aeruginosa, Daphnia magna
and Ceratophyllum demersum. The results showed that it had obvious effect of temperature on biomanipulation and
aquatic macrophyte restoration. When the temperature was 15°C , the influence of the change of phosphorus concen-
tration on controlling algae was little, but the growth rate of C. demersum was lower than in other temperature.
When the temperature was 20 to 25°C , the growth rate of D. magna was higher with better effect of biomanipula-
tion, and 0.2 mg/L phosphorus was most suitable for growth of C. demersum. When the temperature was 30°C , the
growth rate of D. magna was lowest. Under this temperature, M. aeruginosa appeared positive growth with the
phosphorus concentration of 1.5 mg/L., and it couldn’t be controlled effectively. The growth rate of D. magna and
C. demersum was higher than M. aeruginosa under all phosphorus concentration when the illumination intensity was
between 1 100 Ix and 2 200 Ix, and the effect of controlling algae was obvious. When the illumination intensity was
between 3 400 Ix and 4 500 Ix, the influence of phosphorus concentration on biomanipulation and aquatic macro-
phyte restoration was greater than illumination. Moreover it is more effective to control algae boom and reestablish a-
quatic macrophyte when the phosphorus concentration was 0.2 -=0.5 mg/L.

Key words: Microcystis aeruginosa; Daphnia magna; Ceratophyllum demersum; temperature; illumination; co-

cultivation



