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Abstract:’ To explore the water purification efficiency and phytoplankton control efficiency of the water source ecological purification
systemj and evaluate the effectiveness of the functional group (FG) and morphology-based functional group (MBFG) in response to the
internal environment and water quality of the water source ecological purification system, in the summer of 2018, the water quality and
phytoplankton functional groups of each unit of the Yanlong Lake ecological purification system were monitored and analyzed. The
results showed that the Yanlong Lake water source ecological purification system can effectively purify the water. The average values of
total phosphorus, total nitrogen, dissolved oxygen, and turbidity in the influent water were 0.20 mg-L™', 1.91 mg-L™"', 2.88
mg-L~", and 60.23 NTU, respectively; after system treatment, these were 0. 09 mg-L™", 0.95 mg-L™", 6.26 mg-L™", and 39. 53
NTU, respectively. Simultaneously, the spatial distribution of water quality within the system was heterogeneous, with significant
spatial differences in dissolved oxygen (DO), pH, and turbidity (P <0.001). The Yanlong Lake water source ecological purification
system could effectively control the density of phytoplankton (4.42 x 10°-4.32 x 10°cells-L™") when the effluent was in a mild
eutrophication state. This reduced the risk of algal blooms. There were five absolute advantage FG: B, P, TC, J, and W1. There were
six absolute advantage MBFG; Group I , Grouplll , GroupIlV, Group V, Group VI, and Group V. Both absolute dominant functional
groups were effective in indicating changes in habitat conditions. The results of RDA analysis found that the environmental
interpretation of the MBFG was higher than that of the FG. The results suggested that it is more appropriate to study the dynamics of
phytoplankton in the Yanlong Lake ecological purification system in summer by selecting the MBFG classification method.

Key words : ecological purification system; regulation; functional groups( FG and MBFG) ; redundancy analysis; response
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Table 1  Basic water quality parameter concentration and ANOVA of each unit in the Yanlong Lake ecological purification system
5iH PR TR GT AR
) st 2 3 s4 S5 3 F P
. 25.10 ~32.30 25.30 ~31.90 23.30 ~30.60 23.40 ~31.10 23.20 ~31.30 24.50 ~32.20
Wiz (28.67) (28.42) (27.67) (27.45) (27.57) (28.27) 196 0.9l
6.85~7.72  1.50~7.87  7.27~7.61  7.34~7.75  71.53~8.12  7.59~8.37
pH (7.35) (7.66) (7.47) (7.50) (7.77) (7.97)  &769 <0.001
487 ~630 445 ~ 622 406 ~618 409 ~614 344 ~610 468 ~596
~ . -1
EC/pS-em (563) (554) (551) (551) (540) (533) 0-116 0988
139.7~252.6 119.7~267.9 64.6~271.0 116.3~201.2 130.3~195.7 138.6~196.6
ORP/mV (179.5) (178.3) (174.5) (168.3) (173.1) (166.5) 084 0994
2.17~3.48  3.70~6.70  1.79~3.75  1.47~3.19  4.16~8.14  3.69~8.35
-1
DO/mg-L (2.88) (5.99) (2.81) (2.37) (6.14) (6.26)  16-786 <0.001
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Fig. 3 Phytoplankton composition and cell density changes in the Yanlong Lake ecological purification system
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