Supplemental Fig. 1 Experimental design process in stimulation microcosm experiment
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Supplemental Fig. 1 detailed description
The first microcosm experiment (carbon stimulation experiment) was carried out to study the relationship between free living, attached bacteria and different algal species as well as the effect of organic carbon on their relationships. After all of the equipment was cleaned using Milli-Q water before use to ensure that the nutrient background was low, two cultured algal solutions were transferred to a 16±2°C climate room and distributed to twelve 18 liter cylindrical polycarbonate containers (height: 65 cm; diameter: 19 cm) with a centrifugal pump in the bottom (six 18L containers for each algal solution). Spring water, as medium, was poured into all of the containers. Hereafter, different nutrient amendments were performed in duplicate with the following final concentrations: Group A (Microcystis), 0.007 mg P L-1 (KH2PO4) and 0.053 mg N L-1 (KNO3) ; Group B (Microcystis), 0.007 mg P L-1 (KH2PO4), 0.053 mg N L-1 (KNO3) and 0.142 mg C L-1 (glucose); Group C (Microcystis), 0.007 mg P L-1 (KH2PO4), 0.053 mg N L-1 (KNO3) and 0.142 mg C L-1 (casein); Group D (Pediastrum), 0.007 mg P L-1 (KH2PO4) and 0.053 mg N L-1 (KNO3) ; Group E (Pediastrum), 0.007 mg P L-1 (KH2PO4), 0.053 mg N L-1 (KNO3) and 0.142 mg C L-1 (glucose); Group F (Pediastrum), 0.007 mg P L-1 (KH2PO4), 0.053 mg N L-1 (KNO3) and 0.142 mg C L-1 (casein). 
Another microcosm experiment (bacteria stimulation experiment) was conducted to identify the effect of different bacterial community composition on algal growth. In order to induce different bacterial community composition production during different algal growth phase, we distributed cultured algal solutions (Microcystis and Pediastrum) into two groups respectively, which of one group we continued to maintain their growth through the addition of 5 mL Solution I, and of another group we stop the nutrient supply and subsequently put them in the dark to inhibit algal growth. One month later, the algal cells in the dark were dead and decomposed, and algal cells with light and nutrients grew well with chlorophyll concentration of above 100 µg L-1. All water samples of algal cultures, including alive, dead Microcystis and Pediastrum as well as control, were sonicated and filtered through pre-combusted and pre-washed (with both distilled water and sampling water) GF/C filters to retain dissolved nutrients and bacteria. Soluble reactive phosphorus (SRP) and dissolved inorganic nitrogen (DIN, including nitrate, ammonium and nitrite) was measured. In order to construct the microenvironment with nutrients (DIN and SRP) homogeneity and bacterial community composition heterogenicity, the distinguishing addition of dissolved inorganic nitrogen and phosphorus was carried out to ensure the uniformity of nutrients forms and concentrations. Five filtered water samples were put in the dark. 
[bookmark: OLE_LINK101]The Microcystis cultures were averagely inoculating into ten 18-liter cylindrical polycarbonate containers (height: 70 cm; diameter: 20 cm) with a small hole in the 15-liter height and an aerating pump in the bottom for circulation. Spring water as medium was poured into all the containers connected each other by plastic tube through the small hole. After the 7th day, five filtered water samples were added in containers in duplicate after removing the connection, including: 1) Group Control (CT); 2) Group Microcystis Alive (MA); 3) Group Microcystis Dead (MD); 4) Group Pediastrum Alive (PA); 5) Group Pediastrum Dead (PD).


