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Effect of Growth and Competition of Two Microalgae

under Temperature and Initial Density Ratio
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Abstract; In this study we investigated the effects of different temperatures and initial density ratios of Na-
vicula pelliculosa and Microcystis aeruginosa on their growth competition. Different temperature gradi-
ents (10, 15, 20, 25, 30 and 35 C) and different initial density ratios (1 : 10, 1 : 1, and 10 : 1) were
used. The results showed that: (1) in the xenic-culture systems, N. pelliculosa and M. aeruginosa
reached the maximum growth rates at 20—25 ‘C and 35 C, respectively, with their maximum biomass be-
ing 3. 883X 10" and 4. 813X 10° cells/mL respectively. (2) In the co-culture systems, temperature and the
initial density ratios both significantly influenced the competition between N. pelliculosa and M. aerugino-
sa. Higher initial density of N. pelliculosa resulted in greater advantage on their competitive capacity, and
the growth inhibition effect of N. pelliculosa on M. aeruginosa was most obvious with the initial density
ratio of 10 ¢ 1 when at 25 C. (3) According to the Lotka-Volterra model, it can be inferred that M.
aeruginosa preponderated at high temperature (30—35 C). At low temperature (10—20 C), M. aerugi-

nosa and N. pelliculosa coexist stably when their initial density ratio was 1 ¢ 10. N. pelliculosa dominated
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when the initial density ratio of N. pelliculosa to M. aeruginosa was 1 ¢ 1 or 10 : 1, When N. pelliculosa

was reached the temperature of 25 C and the initial density ratio was 10 : 1, M. aeruginosa and N. pellic-

ulosa were unstably coexist in the co-culture system.

Key words: Navicula pelliculosa ; Microcystis aeruginosa ; temperature; initial density ratio; interspecific

competition
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Table 1 Quantity and temperature setting of treatment groups
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. 8 ature/C
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Table 2 Growth rates of algal under different temperatures and initial cell densities

FHE# N. pelliculosa

LR M. aeruginosa

vH RE
TCITA{J[;ICE;turC E(iﬁl e RA B 3% Co-culture E(iﬁl e BA 1 3% Co-culture
Xenic-culture 1:10 1:1 10:1 Xenic-culture 1:10 1:1 10:1
10 0.08 0.10 0.11 0.05 —0.22 —0.07 —0.13 —0.12
15 0.10 0.13 0. 09 0.08 0.02 0.03 0.04 0.04
20 0.12 0.16 0.15 0.15 0.08 0.17 0.15 0.13
25 0.31 0.2 0.28 0.27 0.24 0.23 0. 20 0. 20
30 0. 09 0.10 0.14 0.13 0. 30 0.34 0.25 0.28
35 0.03 —0.28 —0.33 —0.50 0.35 0.42 0.38 0.31
3 BEMEFREZGTKEME
Table 3 Values of K and r
- 10 C 15 C 20 C 25 C 30 C 35 C
Parameter M N M N M N M N M N M N
K 8.51 23.97 4.0l 22,20 18.43  28.14  78.96  51.36  465.48  20.58  481.25  0.09
r 0.27 0.15 0.31 0.31 0.18 0.15 0.36 0.15 0.37 0.19 0.36  0.10

T M AR S N URSHE 8

Note: M represents M. aeruginosa, N represents N. pelliculosa
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Table 4 Competition inhibition parameters of algal under different temperatures and initial cell densities
L o TE4 M H Z 8 o inhibition parameter B Ta Al =8 @ inhibition parameter
Temperature/ C 1+ 10 1:1 1001 1 Mean 1+ 10 1:1 101 ¥l Mean
10 0. 20 —3.70 —4.79 —2.76 —5.20 0.49 0.53 —1.39
15 0.52 —0. 20 —1.32 —0.33 —4.16 0.45 0. 83 —0.96
20 0. 80 0. 30 —0.12 0. 33 —8.30 0. 40 2.89 —1.67
25 1. 87 0.77 0. 60 1.08 —4.,07 6.52 10. 90 4,45
30 2.26 2.07 1.83 2.05 —4.91 0.57 0.61 —1.24
35 0. 00 0.01 0.13 0.05 —53. 44 —49. 47 —4.22 —35.71
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