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Table S1 The information of sampling segments in the middle and lower Yangtze River during 2017-2018.
	ID
	Longitude (E)
	Latitude (N)

	M1
	111.4794
	30.4121

	M2
	111.7641
	30.4166

	M3
	112.0547
	30.2826

	M4
	112.4062
	30.0159

	M5
	112.8601
	29.7860

	M6
	112.9855
	29.5010

	M7
	113.2682
	29.5902

	M8
	113.3112
	29.6425

	M9
	113.7137
	29.9257

	M10
	114.3526
	30.6411

	M11
	114.7860
	30.6189

	M12
	115.2607
	30.1596

	M13
	115.6124
	29.8439

	M14
	115.7231
	29.8224

	L1
	116.2678
	29.7897

	L2
	116.5369
	29.9045

	L3
	117.0199
	30.4964

	L4
	117.2393
	30.6481

	L5
	117.7690
	30.9760

	L6
	118.0759
	31.2138

	L7
	118.3462
	31.4801

	L8
	118.4402
	31.6991

	L9
	118.8738
	32.1812

	L10
	118.5354
	31.8392

	L11
	119.3746
	32.2270

	L12
	119.8537
	32.2790

	L13
	120.3643
	31.9756

	L14
	120.9263
	31.7990

	L15
	121.0896
	31.7440

	L16
	121.2909
	31.6240



Table S2 Summary of the average dissimilarity analysis of phytoplankton species communities in the wet and dry seasons, showing the top ten contributing species, in the middle and lower reaches of the Yangtze River during 2017-2018
	Season
	Species
	Contribution % 
	Cumulative %

	Wet vs. Dry
	Oscillatoria sp.
	15.30 
	21.16 

	
	Pseudanabaena sp.
	11.53
	37.10 

	
	Melosira granulata
	7.74
	47.80

	
	Cyclotella sp.
	3.08
	52.05

	
	Melosira granulata var. angustissima
	2.51
	55.53

	
	Scenedesmus sp.
	2.35
	58.77

	
	Dolichospermum sp.
	1.95
	61.47

	
	Synedra sp.
	1.86
	64.04

	
	Coelastrum cambricum
	1.74
	66.44

	
	Microcystis sp.
	1.70
	68.80










Table S3 Representative taxa and habitat characteristics of phytoplankton functional groups in the middle and lower reaches of the Yangtze River
	Functional groups
	Habitat
	Representative taxa

	A
	Oligotrophic, deep water
	Diatoma sp.

	B
	Mesotrophic, sensitive to stratification
	Cyclotella sp.

	C
	Eutrophic, sensitive to stratification
	Cyclotella meneghiniana

	D
	Nutrient-rich, turbid, shallow water
	Synedra sp., Nitzschia sp.

	E
	Oligotrophic, small, shallow water
	Dinobryon sp.

	F
	Clear, deeply mixed meso-eutrophic waters
	Selenastrum bibraianum, Kirchneriella sp., Westella sp., Oocystis sp.

	G
	Nutrient-rich, stagnating waters
	Volvox sp., Pandorina morum, Eudorina elegans

	H1
	Eutrophic, shallow water with low nitrogen content
	Anabaena sp., Aphanizomenon sp.

	J
	Shallow, mixed, highly enriched
	Tetraёdron sp., Scenedesmus sp., Crucigenia sp., Tetrastrum sp., Pediastrum sp.

	Lo
	Deep and shallow, oligo to eutrophic
	[bookmark: _Hlk156298844]Ceratium sp., Gymnodinium sp., Peridinium sp., Merismopedia sp.

	M
	Eutrophic to hypertrophic, small to medium sized waters
	Microcystis sp.

	MP
	Frequently stirred, turbid, shallow water
	Oscillatoria sp., Cymbella sp., Cocconeis sp., Navicula sp.

	N
	Mesotrophic, mixed water
	Cosmarium sp.

	NA
	Oligo-mesotrophic, still water
	Staurastrum sp.

	P
	Eutrophic
	Closterium sp., Melosira sp.

	S1
	Eutrophic, turbid mixed environments
	Pseudanabaena sp.

	S2
	Shallow, turbid, mixed waters
	Arthrospira sp.

	SN
	Mixed waters
	Cylindrospermum sp., Raphidiopsis sp.

	T
	Deep and well-mixed
	Mougeotia sp.

	TB
	highly lotic environments
	Melosira varians, Gomphonema sp.

	W1
	High organic content, still water
	Euglena sp., Phacus sp.

	W2
	Meso-eutrophic, mixed, shallow water
	Trachelomonas sp., Strombomonas sp.

	X1
	Shallow, eu-hypertrophic environments
	Ankistrodesmus sp., Chodatella sp., Monoraphidium sp.

	X2
	Shallow, meso-eutrophic environments
	Chlamydomonas sp.

	X3
	shallow, well mixed oligotrophic environments
	Schroederia setigera

	Y
	Nutrient-rich, still water
	Cryptomonas sp., Glenodinium sp.





















Table S4 Summary of the average dissimilarity analysis of phytoplankton functional group communities in the wet and dry seasons, showing the top ten contributing functional groups in the middle and lower reaches of the Yangtze River during 2017-2018
	Season
	Functional group
	Contribution % 
	Cumulative %

	Wet vs. Dry
	P
	17.48
	29.00

	
	LO
	9.24
	44.33

	
	J
	8.93
	59.14

	
	B
	4.44
	66.50

	
	D
	4.05
	73.21

	
	MP
	3.48
	78.99

	
	X3
	2.58
	83.27

	
	TB
	1.74
	86.16

	
	Y
	1.33
	88.37

	
	W2
	1.32
	90.55









Table S5 Results of Mantel tests for the correlation (r) of phytoplankton community (Total abundance, total biomass, species richness, Shannon-Weiner index) with climate, habitat, land use, and water quality in the middle and lower reaches of the Yangtze River during 2017-2018
	Parameters
	Climate
	Habitat
	Land Use
	Water Quality
	All

	
	r
	p
	r
	p
	r
	p
	r
	p
	r
	p

	Total bundance
	0.112 
	0.000 
	0.059 
	0.018 
	0.010 
	0.348 
	0.109 
	0.004 
	0.122 
	0.000 

	Total Biomass
	-0.010 
	0.675 
	0.035 
	0.127 
	0.002 
	0.463 
	0.074 
	0.039 
	0.074 
	0.029 

	Species Richness
	0.076 
	0.001 
	0.033 
	0.154 
	-0.027 
	0.771 
	0.097 
	0.015 
	0.089 
	0.016 

	Shannon-Wiener
	-0.011 
	0.696 
	0.003 
	0.452 
	0.003 
	0.448 
	0.090 
	0.024 
	0.060 
	0.064 


Note: Bolded numbers indicate significant differences, i.e., P<0.05.










[bookmark: _Hlk157279165]Table S6 Climate, habitat, land use, and water quality variables screened by the forward selection to explain the variations in phytoplankton taxonomic and functional groups in the middle and lower reaches of the Yangtze River during 2017-2018
	Response
	Climate
	Habitat
	Land Use
	Water Quality

	Taxonomic
	Air temperature
	Water flow
	Wetland
	NO3-N

	
	Precipitation
	Water level
	
	TAN

	
	
	River channel
	
	TSS

	
	
	
	
	TUR

	
	
	
	
	WT

	
	
	
	
	DO

	adj. R2 total
	0.088*
	0.104*
	0.005 
	0.167*

	adj. R2 individual
	0.018*
	0.050*
	0.008*
	0.099*

	Functional group
	Air temperature
	Water flow
	Wetland
	NO3-N

	
	Precipitation
	River bank
	Forest
	TAN

	
	
	River channel
	
	TSS

	
	
	
	
	TUR

	adj. R2 total
	0.079*
	0.105*
	0.013*
	0.117*

	adj. R2 individual
	0.020*
	0.036*
	0.016*
	0.049*


Note: * indicates a significant effect of environmental factors on phytoplankton, i.e., P < 0.05. NO3-N, nitrate ( mg/L); TAN, total ammonia ( mg/L); TSS, total suspended solids ( mg/L); TUR, turbidity (NTU); WT, water temperature (°C); DO, dissolved oxygen (mg/L). 
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