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Study on Optimization of Reoxygenation Environmental Factors Parameters of Aquatic Plants Based on Response Surface Analysis
ZHANG Yue"’  YAN Xiu-qin’, ZHAO Xin-hua' et al (1.School of Environmental Science and Engineering, Tianjin University , Tianjin
300072 ;2.China Municipal Engineering North China Design and Research Institute Co.,Ltd.,Tianjin 300074 )

Abstract [ Objective | The research aimed to study the effects of various environmental factors and their interactions on reoxygenation of aquatic
plants. [ Method ] The response of different types of aquatic plants to the reoxygenation capacity of aquatic plants after environmental regulation was
investigated to study the effects of interactions between major environmental factors,and to analyze the changes of reoxygenation of different aquat-
ic plants.[ Result ] The effects of primary and secondary terms in the model equations of Hydrilla verticillata , Nymphoides peltatum and Typha ori-
entalis were relatively significant,and the influence between the experimental factors and the response values was a more complex linear relation-
ship.The influence order of single factor on the reoxygenation capacity (OE) of Hydrilla verticillata , Nymphoides peliatum and Typha orientalis was
pH>Lighting (L) >Salinity (S)>Temperature (T),S>L>pH>T,L> S>pH>T. According to the response surface quadratic model , three aquatic
plant environmental factor optimization schemes could be obtained.The optimization scheme of Hydrilla verticillata was:L was 10 159 Ix, T was
21 °C,pH was 7.69,S was 0.10% ;under the above optimized conditions,the OE value was 58.72.The optimization scheme of Nymphoides peltatum
was: L was 11 956 Ix,T was 26 °C ,pH was 7.5,S was 0.12% ;under the above optimized conditions,the OE value of Nymphoides peltatum was
46.32 ;the optimization scheme of scheme was:L was 12 000 Ix,T was 21 °C,pH was 7.14 and S was 0.11%. ;under the above optimized condi-
tions, the cattail OE value was 59.22.[ Conclusion] The study provides the theoretical basis for the monitoring of the water environment.
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Table 1 Range of three-factor environmental factors for three aquatic

plants
iy JEHR e bR
Plant Light Temperature pH Salinity
an Ix C %
MW Hydrilla verticillata 9 600~12 000  19~21 7.0~8.0 0~0.2

753 Nymphoides peltatum 9 600~12 000
%1% Typha orientalis 9 600~ 12 000
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6.5~7.5 0.1~0.3
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Table 2 Levels and codes of environmental factors of three aquatic

plants
- AGEE BORIE D
Plant IR Light) Temper- C(pH)  Salinity)
Ix ature) //C %
LEb: -1 9 600 19 7.0 0
Hydrilla 10 800 20 7.5 0.1
verticillata 1 12 000 21 8.0 0.2
pes -1 9 600 24 6.5 0
Nymphoides 10 800 25 7.0 0.1
peltatum 1 12 000 26 7.5 0.2
il -1 9 600 19 6.5 0.1
Typha 0 10 800 20 7.0 0.2
orientalis 1 12 000 21 7.5 0.3
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Table 3 Result of response surface tests for Hydrilla verticillata
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N~ A L EhBE
]NKJ TR ?f?ghl Tem{pery;lure pH Sali rly;ly OE
umber
Ix C %

1 9 600 19 8.0 0 40.26
2 10 800 20 7.5 0.1 47.90
3 12 000 21 7.0 0.2 55.18
4 9 600 19 7.0 0.2 43.83
5 12 000 19 8.0 0 37.02
6 10 800 20 7.5 0.1 45.49
7 12 000 19 7.0 0.2 56.28
8 10 800 20 7.5 0.1 43.38
9 10 800 20 7.5 0.3 45.01
10 9 600 21 8.0 0 33.19
11 12 000 21 7.0 0 57.73
12 12 000 19 8.0 0.2 30.84
13 8 400 20 7.5 0.1 32.94
14 10 800 20 7.5 0.1 50.29
15 9 600 21 8.0 0.2 34.84
16 10 800 20 7.5 0.1 48.93
17 10 800 22 7.5 0.1 45.03
18 12 000 19 7.0 0 55.12
19 10 800 20 7.5 0 45.04
20 10 800 20 8.5 0.1 30.93
21 12 000 21 8.0 0 48.93
22 9 600 21 7.0 0 43.28
23 9 600 19 7.0 0 42.93
24 9 600 19 8.0 0.2 32.93
25 10800 18 7.5 0.1 50.98
26 10 800 20 6.5 0.1 49.21
27 12 000 21 8.0 0.2 35.87
28 9 600 21 7.0 0.2 39.02
29 10 800 20 7.5 0.1 44.29
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Fig.1 Contour (a) and response surface (b) of the interaction of two elements on the OE value
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Fig.2 Contour (a) and response surface (b) of the interaction of two elements on the OE value
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Fig.3 Contour (a) and response surface (b) of the interaction of two elements on the OE value
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