[bookmark: _GoBack]Table S1.Seasonal variation of environmental characteristics of the four Ethiopian soda lakes (mean ± sd) during the present study period.
A) Lake Arenguade
	Season
	Parameters

	
	Temp (oC)
	PH
	EC (mS/cm)
	DO (mg l−1)
	Sal (g l−1)

	Dry
	21.6 ±0.12
	9.64±0.61
	5.65±1.09
	    3.12±0.8
	3.24±0.58

	Pre-rain
	22.0 ±0.1
	10.3±0.64
	5.30±0.25
	3.66±0.13
	3.08±0.09

	Rain
	23.0 ±0.08
	9.8±0.72
	5.25±0.32
	3.43±0.47
	2.10±0.21

	Post-rain
	22.2 ±0.58
	10.4±0.08
	5.50±0.55
	3.12±0.1
	3.23±0.5

	
	NO3–N (μg l−1)
	NH4+-N (μg l−1)
	SiO2 (mg l−1)
	SRP (mg l−1)
	 TP( mg l−1)

	Dry
	9.61±0.83
	224.0±0.83
	45.0±0.31
	1.01±0.02
	2.78±0.03

	Pre-rain
	52.5±0.83
	83.5±0.82
	20.0±0.47
	0.75±0.01
	1.82±0.02

	Rain
	73.9±21.8
	137.8±2.82
	48.5±1.77
	1.46±0.6
	2.22±0.02

	Post-rain
	26.3±1.43
	202.5±4.6
	44.1±0.21
	0.94±0.06
	1.48±0.02



B) Lake Beseka
	Season
	Parameters

	
	Temp (oC)
	PH
	EC (mS/cm)
	DO (mg l−1)
	Sal (g l−1)

	Dry
	25.9 ±0.58
	9.28±0.44
	2.78±0.12
	6.01±0.43
	2.38±0.7

	Pre-rain
	25.8 ±0.12
	9.15±0.56
	2.79±0. 54
	7.21±0.13
	1.42±0.72

	Rain
	24.8 ±0.1
	7.87±0.48
	2.8±0.44
	7.20±0.33
	1.43±0.53

	Post-rain
	27.2 ±0.3
	7.88±0.16
	2.52±0.37
	6.03±0.58
	2.31±0.35

	
	NO3–N (μg l−1)
	NH4+-N (μg l−1)
	SiO2 (mg l−1)
	SRP (mg l−1)
	TP( mg l−1)

	Dry
	30.1±2.85
	47.2±2.18
	22.95±0.08
	0.66±0.05
	1.49±0.24

	Pre-rain
	120.6±0.82
	46.8±1.65
	22.95±0.08
	0.47±0.35
	1.43±0.55

	Rain
	164.4±0.00
	51.1±8.71
	95.8±0.07
	0.26±0.01
	0.77±0.04

	Post-rain
	78.2±1.65
	80.4±2.87
	92.1±0.07
	0.36±0.03
	0.92±0.08










C) Lake Chittu
	Season
	Parameters

	
	Temp (oC)
	PH
	EC (mS/cm)
	DO (mg l−1)
	Sal (g l−1)

	Dry
	22.2 ±0.6
	10.2±0.83
	70.24±1.0
	5.49±0.52
	45.6±0.17

	Pre-rain
	22.3 ±0.58
	10.5±0.21
	63.6 ±0.1
	5.14±0.98
	29.7±0.77

	Rain
	23.1 ±0.06
	10.6±0.58
	63.5±0.03
	5.81±0.23
	45.6±0.77

	Post-rain
	23.5 ±0.1
	10.5±0.1
	70.1±0.82
	5.33±0.81
	32.8±0.41

	
	NO3–N (μg l−1)
	NH4+-N (μg l−1)
	SiO2 (mg l−1)
	SRP (mg l−1)
	TP( mg l−1)

	Dry
	83.0±3.23
	134±2.18
	4.00±0.38
	2.28±0.08
	3.15±0.05

	Pre-rain
	103.4±7.56
	61.1±4.59
	2.64±0.0
	1.74±0.72
	2.53±0.06

	Rain
	26.8±2.18
	56.8±2.18
	2.38±0.33
	1.40±0.03
	1.82±0.03

	Post-rain
	64.9±3.78
	200±1.43
	1.34±2.72
	1.60±0.83
	2.13±0.07



D)  Lake Shala
	Season
	Parameters

	
	Temp (oC)
	PH
	EC (mS/cm)
	DO (mg l−1)
	Sal (g l−1)

	Dry
	23.4 ±0.2
	10.09±0.3
	26.4±0.21
	8.47±0.12
	16.7±0.23

	Pre-rain
	23.0 ±0.09
	9.8±0.1
	23.0±0.8
	6.97±0.68
	14.4±1.02

	Rain
	21.9 ±0.013
	9.9±0.8
	25.9±0.0
	7.35±0.16
	16.5±0.02

	Post-rain
	23.2 ±0.12
	10.7±0.2
	30.9±0.35
	6.63±0.72
	19.5±0.82

	
	NO3–N (μg l−1)
	NH4+-N (μg l−1)
	SiO2 (mg l−1)
	SRP (mg l−1)
	TP( mg l−1)

	Dry
	24.4±2.18
	54.0±2.98
	2.23±0.14
	1.87±0.03
	2.30±0.00

	Pre-rain
	39.1±1.43
	124.9±21.8
	2.58±0.13
	0.92±0.02
	1.72±0.04

	Rain
	23.0±2.98
	126.3±1.25
	2.46±0.4
	0.65±0.7
	1.09±0.42

	Post-rain
	22.0±0.00
	51.6±1.43
	2.23±0.14
	0.77±0.02
	1.27±0.17











Table S2. List of phytoplankton species with their taxonomic groups identified from four Ethiopian soda lakes (Arenguade Beseka, Chittu & Shala) during the study period.
	Bacillariophyceae
	Chlorophyceae

	Achnanthidium minutissimum (Kützing) Czarnecki
	Coelastrum astroideum De Notaris

	Aulacoseira distans (Ehrenberg) Simonsen
	Cosmarium sp.

	Aulacoseira granulata (Ehrenberg) Simonsen
	Monoraphidium minutum (Nägeli) Kom-Leg

	Cymbella affinis Kützing
	Closterium acutum Brébisson

	Rhopalodia gracilis O.Müller
	Desmodesmus communis (E.Hegewald) 

	Surirella engleri O.Müller
	Oosystis sp.

	Amphora sp.
	Pediastrum duplex Meyen

	Cyclotella sp.
	Scenedesmus bicaudatus var. alternans Christjuk

	Navicula sp.
	Scenedesmus ellipticus Corda

	Nitzschia sp.
	Cosmarium depressum var. planctonicum Reverdin

	Pinnularia sp.
	Monoraphidium minutum (Nägeli) Kom-Legnerová

	Amphora aequalis Krammer
	Chlorella sp.

	Amphora pediculus (Kützing) Grunow
	Scenedesmus sp.

	Cyclotella meneghiniana Kützing
	Cyanoprokaryota

	Diatoma sp.
	Chroococcus minutus (Kützing) Nägeli

	Fragilaria sp.
	Limnospira fusiformis (Voronichin) Now-Kraw

	Rhopalodia gibberula (Ehrenberg) O.Müller
	Raphidiopsis africana (Kom & H.Kling) Aguilera 

	Epithemia gibba (Ehrenberg) Kützing
	Dolichospermum flos-aquae (Bornet & Flahault)

	Amphora veneta Kützing
	Anabaenopsis abijatae Kebede & Willén

	Ceratoneis arcus (Ehrenberg) Kützing
	Spirulina major Kützing ex Gomont

	Epithemia frickei Krammer
	Anabaena sp.

	Epithemia turgida var.turgida (Ehrenberg) Kützing
	Microcystis aeruginosa (Kützing) Kützing

	Frustulia rhomboides (Ehrenberg) De Toni
	Dinophyceae

	Gomphonema affine Kützing
	Glenodinium sp.

	Gomphonema minutum (C.Agardh) C.Agardh
	Peridinium sp.

	Gyrosigma obtusatum (Sullivant & Wormley) 
	Peridinium cinctum (O.F.Müller) Ehrenberg

	Nitzschia dissipata (Kützing) Rabenhorst
	Cryptophyceae

	Stephanodiscus sp.
	Cryptomonas marssonii Skuja

	Gomphonema sp.
	Euglenophyceae

	
	Euglena sp.

	
	Phacus sp.






Table S3. Results of principal component analysis with eight environmental variables (factor loadings ˃0.750 are bold). Regressions of chl-a on the principal components contain only the significant (P < 0.05) coefficient
	L. Arenguade
	PC1
	PC2
	PC3
	Multiple regression analysis

	
	(41.6 % )
	(31.0 %)
	(25.5%)
	Chla= ─ 0.14*PC1 ─ 0.49*PC2 + 0.21

	Temp
	-0.142  
	0.939  
	0.301
	N=12 R2=0.95, p≤ 0.018

	EC  
	0.700
	-0.712
	0.21
	

	Turb  
	0.100  
	0.992
	0.179
	

	SD    
	-0.973  
	0.226
	0.10
	

	Ammonia
	0.935
	-0.316  
	0.152
	

	nitrate
	-0.578  
	0.711  
	0.211
	

	silica
	0.788  
	0.283  
	0.542
	

	srp
	0.201  
	0.589  
	0.778
	

	L. Beseka
	PC1
	PC2
	PC3
	

	
	(39.2%)
	(32.1%)
	(27.7%)
	Chla= ─0.11*PC1 + 0.33*PC2 + 0.04

	Temp
	0.874
	-0.311
	-0.333
	N=12 R2=0.98, p≤ 0.001

	EC  
	-0.996              
	0.024
	0.011
	

	Turb  
	-0.145         
	0.457
	0.984
	

	SD    
	-0.129
	0.361  
	0.927
	

	Ammonia
	0.972  
	0.187
	0.144
	

	nitrate
	-0.336  
	0.940       
	0.184
	

	silica
	0.501  
	0.712  
	0.491
	

	srp
	-0.208
	-0.950
	-0.162
	

	L. Chittu
	PC1
	PC2
	PC3
	Chla= ─0.31*PC1 + 0.32*PC2 + 0.64

	
	(46.4%)
	(33.3%)
	(19.5%)
	N=12 R2=0.99, p≤ 0.000

	Temp
	0.217
	-0.865
	-0.446
	

	EC  
	0.993  
	0.105       
	0.211
	

	Turb  
	-0.976 
	-0.200       
	0.14
	

	SD    
	-0.744         
	0.147
	0.658
	

	Ammonia
	0.949 
	-0.305
	0.102
	

	nitrate
	0.152  
	0.344  
	0.923
	

	silica
	-0.12
	0.987
	0.132
	

	srp
	0.502  
	0.819  
	0.266
	

	L. Shala
	PC1
	PC2
	PC3
	Chla= ─0.33*PC1 -0.26*PC2 + 0.76*PC3+0.12

	
	(41.3%)
	(36.4%)
	(12.5%)
	N=12 R2=0.98, p≤ 0.001

	Temp
	0.312
	0.984  
	0.170
	

	EC  
	-0.887  
	0.293
	-0.361
	

	Turb  
	-0.113
	-0.959
	-0.254
	

	SD    
	0.973  
	0.249
	0.152
	

	Ammonia
	0.646
	-0.698
	-0.150
	

	nitrate
	0.939  
	0.170
	0.241
	

	silica
	0.501
	-0.311
	-0.110
	

	srp
	0.261
	0.514  
	0.855
	



Table S4. Seasonal variations in mean phytoplankton abundance (Cells/ml) in the studied lakes during the current sampling period
	Sites
	Classes
	Dry
	Pre-rain
	Rain
	Post-rain

	L. Arenguade
	Cyanoprokaryota
	69000
	30466
	47600
	68000

	L. Arenguade
	Chlorophyceae 
	5417
	3666.7
	4200
	8416.7

	L. Arenguade
	Bacillariophyceae 
	5455
	2288.9
	2489
	6636.4

	L. Arenguade
	Euglenophyceae 
	8833
	2083.3
	5778
	4333.3

	L. Beseka
	Cyanoprokaryota
	583.3
	666.7
	1000
	0

	L. Beseka
	Chlorophyceae 
	3476
	1333.3
	4267
	11111

	L. Beseka
	Bacillariophyceae 
	9377
	7782.6
	6159
	47747

	L. Beseka
	Dinophyceae
	0
	2333.3
	1167
	0

	L. Beseka
	Euglenophyceae 
	0
	333.3
	0
	0

	L. Chittu
	Cyanoprokaryota 
	76167
	33250
	44722
	85250

	L. Chittu
	Chlorophyceae 
	5833
	4333.3
	2778
	6333.3

	L. Chittu
	Cryptophyceae
	2167
	1666.7
	1000
	2000

	L. Chittu
	Bacillariophyceae 
	4524
	2976.2
	3044
	3928.6

	L. Shala
	Cyanoprokaryota
	1222
	333.3
	1238
	1166.7

	L. Shala
	Chlorophyceae 
	1222
	1333.3
	1250
	1200

	L. Shala
	Bacillariophyceae 
	6611
	3849.5
	3259
	9469.7

	L. Shala
	Dinophyceae
	1167
	1500
	0
	0

	L. Shala
	Euglenophyceae 
	0
	1666.7
	1250
	0




