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Purification effect of combination of different organisms on water quality of Caohai of Dianchi Lake / WANG Qi,

LIU Gaohui, XIAO Nengwen, SHI Nana, HAN Yu, QUAN Zhanjun ( State Environmental Protection Key Laboratory of
Regional Eco-process and Function Assessment, Chinese Research Academy of Environment Sciences , Beijing 100012, China)

Abstract: In order to understand the purification effect of different submerged macrophyte planting density, submerged
macrophyte combinations, submerged macrophytes and Carassius auratus combinations on the eutrophication water of Caohai
of Dianchi Lake, four kinds of native submerged macrophytes ( Siuckenia pectinata, Hydrilla verticillata, Myriophyllum
spicatum , Potamogeton wrightii) and Carassius auratus were selected to carry out different combination simulation tests in
test platform of Dongfeng Dam in Caohai of Dianchi Lake from September to December in 2017. The results show that the
removal efficiency of TP by Stuckenia pectinata and Hydrilla verticillata with planting density of (0. 63 £0.06) g/L is better
than that of (0.33 £0.05) g/L. Different combinations of submerged macrophytes can improve the ratio of nitrogen to
phosphorus in the water, and have obvious removal effect on TN, TP and Chl-a in eutrophic water of Caohai. The average
removal rates of TN, TP and Chl-a in experimental groups increase by 49.67% , 9.06% and 39.41% , respectively.

Carassius auratus has a significant role in promoting the growth of Hydrilla verticillata and Stuckenia pectinata. The removal
rate of TN in the combination of Myriophyllum spicatum and Potamogeton wrightii increased by 87.48% , and the removal
effect of TN and TP in water was stable after the experiment. Among the submerged macrophyte combinations, the growth of
Myriophyllum spicatum and Hydrilla verticillata was the best in the high nutrient water, and the concentration of TN, TP
and Chl-a in the water could be effectively controlled. The combination of Carassius auratus + Myriophyllum spicatum +

Potamogeton wrightii has high degradation capacity for SS, TN, TP and Chl-a in eutrophic water, which is a good
combination of water purification in the ecological restoration of eutrophic water in Caohai.
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Table 1 Experiment design
/ / y
% cm °
Gl 4 25 30 43.33 £6.67
G2 8 50 30 86.67 £16.67
G3 4 25 30 56.67 £13.33
G4 8 50 30 103.33 £6.67
G5 + 4+4 50 30 150.00 +50.00
G6 + 4+4 50 30 123.33 £26.67
G7 4+4 50 30 106.67 +16.67
G8 4+4 50 30 110.00 +30.00
G9 + 4+4 50 30 123.33 +6.67
G10 + 4+4 50 30 180.00 +30.00
CK
/ /cm /(g m™2)
Gl
G2
G3
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G6
G7
G8
G9 3 18 1250
G10 3 18 1250
CK
s
b b
30 cm, 25%  50%
b o ’
5
’
’ o] ’
b ’ ’
o
26d 1 s
9 19 .10 15 |11 10 12 6
250 mL, (
( )) N
+ H TN
; TP ;

COD, ; Chl-a +
o SPSS 17.0
ANOVA , T ,P<0.05,
c="""" 100% (1)
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Table 2 SS concentration changes in different
treatment groups mg/L
9 19 10 15 11 10 12 6
Gl 74. 00 6.00 41. 50 9.00
G2 65. 00 6.33 57.00 11. 66
G3 60. 66 7. 66 17. 00 11. 00
G4 60. 00 7.00 28.00 13. 00
G5 66. 00 6.33 26. 00 10. 66
G6 69. 33 6. 66 41.33 23.33
G7 69. 00 7.00 26. 00 12. 00
G8 62. 66 7.00 50. 00 29.50
G9 59.33 7.50 36. 66 3.33
G10 64. 00 4. 66 36. 00 7. 66
CK 65. 00 6. 00 17.00 5.00
G1.G2.G3.G4 ,
(P>0.05), R
S8 . 66.G9.G7.G10
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Table 3 TN concentration changes in different
treatment groups mg/L
9 19 10 15 11 10 126
Gl 1.33 3.22 2.76 2.79
G2 1.29 3.22 2.95 3.04
G3 1. 84 2.28 2.53 2.33
G4 1.42 2.48 2.29 1.97
G5 1.63 2.85 3.43 2.90
G6 1.40 3.09 2.46 3.23
G7 1.31 2.82 2.22 2.49
G8 1.50 2.67 2.39 3.28
G9 1.34 2.65 2.58 1.93
G10 1.30 2.61 2.62 2.48
CK 1.22 3.21 4.87 2.88
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Table 4 TP concentration changes in different
treatment groups mg/L
9 19 10 15 11 10 12 6
Gl 0. 08 0. 06 0. 06 0.05
G2 0.11 0.07 0.05 0.05
G3 0.10 0.05 0.03 0.04
G4 0.15 0.03 0.03 0.02
G5 0.10 0.05 0.04 0.04
G6 0.11 0. 06 0.05 0.07
G7 0.10 0. 05 0.04 0.03
G8 0.12 0. 05 0.04 0. 05
G9 0.09 0. 04 0.04 0.03
G10 0.10 0.07 0.04 0.03
CK 0.11 0. 06 0.07 0. 05
CK ,G4.G5,
GY9.G10 TP CK (P<0.05),
CK o CK ,
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Table 5 COD¢, concentration changes in different
treatment groups mg/L
9 19 10 15 11 10 12 6
Gl 23.33 33.10 26.73 48.07
G2 23.13 41.97 38.07 58. 60
G3 29.47 13.13 12. 00 33.70
G4 31. 67 20. 63 14.37 36.27
G5 22.10 28. 63 13.97 34.73
G6 18.37 23.97 19. 60 41. 67
G7 30. 40 26. 67 17.43 37.73
G8 23.00 26. 50 18. 00 42.00
G9 25.33 29.97 16. 07 43.10
G10 25.07 30. 80 15.67 39.70
CK 21.40 24. 50 9. 60 38. 80
G1.G2.G3.G4 ,
b
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G10 R s
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Table 6 Chl-a concentration changes in different

treatment groups mg/L

9 19 10 15 11 10 12 6
Gl 8.55 7.63 4.95 4.74
G2 8.55 5.90 4.15 4.86
G3 8.55 6.32 4.29 3.25
G4 8.55 6.75 4.37 3.99
G5 8.55 6.22 4.23 4.63
G6 8.55 7. 64 2.22 4.73
G7 8.55 6.53 4.14 3.65
G8 8.55 5.40 4.27 5.62
G9 8.55 4.85 4.50 4.05
G10 8.55 8.43 4. 66 4.29
CK 8.55 7.46 6. 87 7.75
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Table 7 Changes of plant length and biomass of submerged

plants in different treatment groups

/em /g
Gl 30 50.33 45 68.33
G2 30 64. 67 90 132.33
G3 30 67.67 60 194.33
G4 30 85.00 105 453.33
G5 30 97.75 150 596. 67
G6 30 98. 00 130 574.33
G7 30 55.50 110 280. 00
G8 30 71. 80 110 372.67
G9 30 87.33 125 446. 67
G10 30 70.33 180 650. 00
G6.G9 G7.G10 ,
\ , G9
G6 (P<0.05),
o . , G10
, G7
(P<0.05), \
3
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. (0.63+0.06) g/L
(0.33 =
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