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Effect of nitrogen,phosphor,light and water temperature on the
formation and disappearance of blue-green algae bloom
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Abstracts :[Objective] Blue-green algae bloom will consume plenty of dissolved oxygen,which leads to
reduction of water transparency. Some species of algae will produce toxic and harmful substance, which has
impact on the growth and reproduction of other aquatic organisms, even to imbalance the aquatic ecosys-
tem. The formation of blue-green algae bloom is one of the token of water environment deteioraion. [Meth-
od] To discuss the effect of nitrogen, phosphor, light and water temperature on the formation and disap-
pearance of blue-green algae bloom,through constructing the physical model, the paper simulated the for-
mation and disappearing of single cyanobacteria algae bloom with orthogonal experiment of four factors and
three ranks. [Result] When the concentration of nitrogen and phosphor were 3. 6 and 0. 8 mg/L. separate-
ly,the irradiation and water temperature were 3 300—3 400 lx and 29—30 ‘C separately,the blue-green al-
gae grew rapidly and the bloom broke out strongly. Under this condition,the growth rate of blue-green al-
gae rose to 1. 129. The gray correlation analysis of nitrogen, phosphor,light and water temperature with the
growth rate of blue-green algae showed that correlation coefficient of light with the growth rate was the

biggest. [Conclusion) Nitrogen,phosphor, light and water temperature have comprehensive impact on the
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growth of blue-green algae and formation of bloom together. Moreover, light is the most important among

them,and the dominant factor for the growth of blue-green algae and the formation of bloom.

Key words: blue-green algae bloom;formation and disappearance; prevention;nitrogen and phosphor;

light and water temperature
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Table 1 Factors and rank of orthogonal experiment
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¥ BER(D/(mg» LD FEFRD)/(mg+ LD KO/ C Ve IR (D) /1x
Phosphor Nitrogen Water temperature Irradiance
1 0.1 21~22 1 600~1 700
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3 0.8 29~30 3 300~3 400
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Table 2 Results of orthogonal experiment and the variance analysis

w3 WA HERD KO I 58 (D) HRK %
Treatment Phosphor Nitrogen Water temperature Irradiance Algae growth rate
1 1 1 1 1 0.489
2 1 2 2 2 0.778
3 1 3 3 3 0.767
4 2 1 2 3 0.675
5 2 2 3 1 0.534
6 2 3 1 2 0. 601
7 3 1 3 2 1.011
8 3 2 1 3 1.081
9 3 3 2 1 0.582
Ky 2.035 2.176 2.171 1. 605
Ks; 1. 810 2.393 2.036 2. 390
K3, 2.674 1. 950 2.312 2.523
Ki; 0.678 0.725 0.724 0.535
Ks; 0.603 0.798 0.679 0.797
Ks; 0.891 0. 650 0. 771 0.841
R; 0. 864 0. 443 0.276 0.918
T2 o
i)?zmaj{{)\rfminor D> A= B> C
N —0. 046 0.001 0. 000 —0.189
ﬁlﬁfltg[eﬁ —0.121 0.074 —0. 045 0.073
0.167 —0.074 0.047 0.117

uft=ut+as+by;+c;+d;=1.129
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Fig.1 Variances of DTP with the formation and disappearance of algae bloom under different treatment
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Fig. 2 Variances of DTN with the formation and disappearance of algae bloom under different treatment
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Table 3 Value of reference sequence and comparison sequence
W H Kb P Treatment
Item 1 2 3 4 5 6 7 8 9
Xo (k) 0. 489 0.778 0.767 0.675 0.534 0.601 1.011 1.081 0.582
Xp(k) 0. 306 0. 306 0.178 0.337 0. 440 0.332 0. 104 0. 348 0. 345
XN (k) 0.142 0.025 0.010 0.214 0. 185 0.070 0.173 0.278 0. 157
Xwr (k) 0.303 0.327 0. 345 0. 326 0. 345 0. 307 0. 347 0.317 0. 326
X (k) 0.739 0.776 0. 809 0.812 0.743 0.771 0.771 0. 809 0.734
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Table 4 Absolute difference of reference sequence and comparison sequence
Qb H Treat t
MH reatmen minA; (k) maxA; (k)
[tem 1 2 3 4 5 6 7 8 9
Ap (k) 0.183 0.472 0. 589 0. 339 0. 094 0. 269 0. 907 0.733 0.238 0. 094 0. 907
An (k) 0. 348 0.754 0. 757 0.461 0. 349 0.531 0. 838 0. 803 0.425 0. 348 0. 838
Awr (k) 0. 187 0.451 0.422 0. 349 0. 189 0.294 0. 664 0. 764 0.256 0. 187 0.764
Ar (k) 0.249 0.003 0.042 0.137 0.209 0.170 0. 240 0.272 0.152 0.003 0.272
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Item 1 2 3 4 5 6 7 8 9 REREY
&p (k) 0.717 0.493 0.438 0.576 0. 834 0.632 0. 335 0. 385 0.661 0.563
en (k) 0.570 0.378 0.377 0.499 0. 569 0. 464 0. 353 0. 363 0.519 0.455
Ewr (k) 0.713 0.505 0.521 0. 569 0.711 0.611 0.408 0. 375 0.643 0.562
&1 (k) 0. 649 1. 001 0.921 0.773 0. 689 0.732 0.658 0.629 0. 754 0.756
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