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Figure S1. Rarefaction curves of diatom richness for 279 samples.
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Figure S2. Phylogenetic distribution of reference sequence and abundant OTUs. The color range displays class level taxonomy information on the node branch. The outmost heatmap indicates relative abundance of OTUs in six sample types: WS, water-spring; SS, sediment-spring; WA, water-autumn; SA, sediment-autumn; WP, water-plateau; SP, sediment-plateau.
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[bookmark: OLE_LINK8][bookmark: OLE_LINK17]Figure S3. Alpha diversity index per diatom community for each sample type. 
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Figure S4. Nonmetric multidimensional scaling diagram of Bray-Curtis dissimilarities between diatom communities for all samples.
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Figure S5. ANOSIM statistics concerning differences in diatom communities within and between sample types.
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Figure S6. Diatom genera exhibiting significant seasonal differences in water (a) and sediment (b) samples. 
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Figure S7. Spearman relationships between diatoms and dissolved carbon dioxide.
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Figure S8. Biogeographical distribution of diatoms at class level throughout the mainstream of the Yangtze for: (a) water-spring, (b) water-autumn, (c) sediment-spring, and (d) sediment-autumn samples. For comparison, water-plateau samples are displayed in (a) and (b); sediment-plateau samples are displayed in (c) and (d).
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Figure S9. Proportion of indicator diatoms in each sample type obtained using indicator taxa analysis at Class (a), Order (b), Family (c), and Genus (d) levels.
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Figure S10. Biogeographical distribution of ecological guilds throughout the mainstream of the Yangtze River. For comparison, water-plateau samples (P1-P3) are displayed in (a) and (b); sediment-plateau samples (P1-P3) are displayed in (c) and (d).
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[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK20][bookmark: OLE_LINK1]Figure S11. Distance-decay relationships between community similarity and geographic distance for water (a) and sediment (b) samples. Values of Mantel Spearman correlations (r) and probabilities (P) are provided. Red lines indicate ordinary least squares linear regression across all samples.
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Figure S12. Variation in community composition explained by environmental, spatial, and spatially structured environmental components.
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Figure S13. LEfSe cladogram of planktonic (a) and benthic (b) diatom communities for the three channel slope regions. Diatom taxa with a mean relative abundance of ≥ 0.1% in all samples, assigned to kingdom (innermost), phylum, class, order, family, and genus (outermost), are used to determine taxa or clades most likely to explain differences between channel slope regions. Differentially abundant taxa (biomarkers) are colored according to the slope regions in which they are most abundant; i.e. red, green and blue circles stand for biomarkers in steep, moderate and mild slope regions.
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Figure S14. Relationships between Shannon diversity and TN:TP for water-spring (a), water-autumn (b), sediment-spring (c), and sediment-autumn (d) samples. Distance relationship of TN:TP for sampling sites along the mainstream (e). Annual-averaged TN:TP data during 2005−2014 are used for water samples, whereas monitored data in spring and autumn 2014 are used for sediment samples. 
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Figure S15. Significant differences in abundance of benthic diatoms upstream and downstream of Xiluodu Dam (a) and Three Gorges Dam (b). “Avg1” and “Avg2” respectively indicate the average abundance of benthic diatoms upstream and downstream the dams.


Table S1. Numbers of Indicator species and Top Indicator species across sample sites.
	Sample type
	Number of indicator species*
	Number of top indicator species**
	Average percentage of indicator species reads in all sample reads

	Sediment-plateau
	32
	2
	46 %

	Water-plateau
	41
	3
	39 %

	Sediment-spring
	6
	0
	9 %

	Water-spring
	13
	0
	15 %

	Sediment-autumn
	12
	0
	15 %

	Water-autumn
	15
	0
	44 %


* Including only indicator species with Indicator Value ≥ 0.3 and P-value ≤ 0.01. 
** Indicator Value ≥ 0.75 and P-value ≤ 0.01.


[bookmark: OLE_LINK49]Table S2. Partial Mantel test for Spearman correlations between community similarity and geographic and environmental distances.
	Correlation between diatom community similarity and:
	Controlling for
	Planktonic diatoms
	Benthic diatoms

	
	
	r
	P
	r
	P

	Geographic distance
	Environmental distance
	0.39
	0.001
	0.42
	0.001

	Environmental distance
	Geographic distance
	0.26
	0.001
	0.22
	0.001




[bookmark: OLE_LINK96]Table S3. Effects of selected factors on diatom community using canonical correspondence analysis.
	Variables
	Water-spring
	Water-autumn
	Sediment-spring
	Sediment-autumn
	Water-plateau
	Sediment-plateau

	
	R2
	R2
	R2
	R2
	R2
	R2

	Water Temperature
	—
	0.435**
	0.367**
	0.419***
	0.880***
	0.949***

	Ammonium Nitrogen
	—
	—
	—
	0.461**
	—
	0.658***

	Chemical Oxygen Demand
	0.385***
	—
	—
	—
	—
	—

	[bookmark: OLE_LINK2][bookmark: OLE_LINK7][bookmark: OLE_LINK9]Nitrate Nitrogen
	0.197*
	0.167*
	0.229*
	—
	—
	0.649***

	PCNM-1
	0.364***
	0.507***
	0.594***
	0.373***
	—
	—

	PCNM-2
	—
	—
	—
	0.285**
	—
	—

	pH
	0.175*
	—
	0.206*
	0.599**
	—
	—

	Suspended Solids
	0.21*
	0.267**
	—
	—
	—
	—

	Total Nitrogen (TN) 
	0.347***
	0.292***
	0.406***
	0.325**
	—
	—

	Total Organic Carbon
	—
	—
	0.274**
	—
	—
	—

	Total Phosphorus (TP)
	—
	—
	0.334*
	—
	0.979***
	—

	TN:TP
	0.156*
	0.198*
	0.310*
	0.245*
	—
	—


Significant codes: ***≤ 0.001 **≤ 0.01 *≤ 0.05
image3.png
a 1000

800 -
[72]
3
E 600 -
S
_(COU 400 - x
; : R |

200 - T

| 1
i !

0
L
water-sP y I
b 10 o= |
\Na\er-au“'\m I
sane’ \-a"mm ‘
oaiment” Pt I
- 8 Wa TS
=
4
()
g o
2 {
c
o .
C .
c ar | |
2 T T |
: 1.
2 J 1
0 | J
1
1
1
1
1

_spt \09
sprind
_au\Um
on X_a\,\mﬂ\
a\ea
a\ea\'\

\Na\e\'
gedimen™
\Na\e\'
d\(\’\
ce o (e ent! P\
Wa \er“)\




image4.png
NMDS2

1.0

0.5

0.0

-1.0

@ Sediment-autumn
® Sediment-spring
® Sediment-plateau
O Water-autumn

O Water-spring

O Water-plateau




image5.png
2]
(Y » S -
S [ (R - [ ] .
g remmmnoees N G SRR |7 = 8
o [=) 4
o o o
" wl o eeeeeeaas —————-----x |W n
a a Q
- © ol
[Tel < © < Al
“ 12 gl o 148 S| = i
n [} n
o 186 « m [ *
.............. |W R [
oo [ g | x bg |l x
1 1 Il 1 1 1 1 M Il 1 Il 1 1 1 1 1
00021 0008 000% 0 & 000SL  0000L 000G 0 000S1 0000} 0005 0
e T Y-
g
D NS L JEEESE
Femsomeonos o438
) S S
S o S <
© °® - 12 © e o1 ---4 40 ©
n o [} W 1]
al il o o
R L e MY e I AR
o o o
| Fommmmmmmmmo — a— b G 3 0
» 0
o N N 18 x|l | | | |
e b | fe | 12
[t T I AR 118 K
L 1 1 ) 1 W | | 1 1 1 L L L L L L
000y 000 000 ©000L O @ 0007 000€ 000C O000F O 000€ 000C  000L 0
[1+1 [$] [}

WS Between SA SS

Between WA




image6.tiff
a O Water-spring B Water-autumn
9% % confidence intervals

Cyclotella =—————=mx : —o—i 4.42e-12

Skeletonema —— 1 o 6.59¢-6 E
Stephanodiscus B———om— ——0— 1 1.38e5 §
Conticribra = | 101 6.25e-5 §
Thalassiosira f (o] 1.22e3
e 3
Papiliocellulus B— o | 6.14e-3 3
Bellerochea| [o} 0.014 E_

Perideraion| o} 0.036

L 1 L 1 L 1 1 1 1 1 |
0.0 34.8 -40 -30 -20 -10 0 10 20 30 40
Mean proportion (%) Difference in mean proportions (%)

3 Sediment-spring B Sediment-autumn
b | 3
Pinnularia BPDVFF—7-"723 | 10— 4.28e-3 g
Stephanodiscus BE——z=—o ——0—-Ad 4.70e-3 E
unclassified_Catenulaceae | ‘ 6.89e-3 O
L 1 L 1 1 | 1 1 | @
0.0 14.8 —-15 -10 =5 0 5 10 15 %
Mean proportion (%) Difference in mean proportions (%) 3.




image7.png
Asterionella formosa
Bacillariophyta sp. GSLO75
Caloneis fontinalis
Caloneis silicula
Climacosphenia moniligera
Cocconeis pediculus
Craticula buderi

Craticula molestiformis
Cymatosira lorenziana
Cymbella heterogibbosa
Cymbellales sp. TF-2014
Diatoma hyemalis

Diatoma vulgare
Didymosphenia geminata
Encyonema prostratum
Encyonopsis sp. TN-2014
Eolimna subminuscula
Eucocconeis laevis
Fistulifera pelliculosa
Fistulifera saprophila
Fragilaria capucina
Fragilariophyceae sp. TN-2014
Frustulia vulgaris
Gomphonema pumilum
Helicotheca tamesis
Lindavia radiosa
Mayamaea permitis
Nitzschia acicularis
Nitzschia commutata
Nitzschia dissipata
Nitzschia fonticola
Nitzschia sigmoidea
Roundia cardiophora
Stephanodiscus sp. KHR001
Thalassiosira nordenskioeldii
Tryblionella apiculata
Ulnaria delicatissima
unclassified Navicula

Planktonic

Benthic

-0.4

-03 -02 -01

o

-0.1

Correlation

S
N

-0.3

-0.4




image8.png
0 250 500

1,000

1,500 km

B Bacillariophyceae
B Coscinodiscophyceae
[ Fragilariophyceae
I Mediophyceae

[ Unclassified class

) Tributary sites
=== River channel

Elevation (m)
I High: 7143

L Low: O




image9.png
a 100% b 100%

80% 80%
60% 60%
40% 40%
20% 20%
0% 0%
SA WA SP WP S8 ws SA WA SP WP 8s ws
= Bacilariophyceae = environmental_samples = Tabellariales
u Coscinodiscophyceae = Fragitariophycidae = Thalassiosirales
= unclassified_Bacillariophyta = Hemiaulales = Surirellales
C 100% d 100%,
9,
80% 80%
9,
60% 60% . I
40%
40% ’
20%
20% ’
0%
0% SA WA SP WP Ss ws
SA WA SP WP S8 S = Achnanthes = Actinelfa = Bellerochea = Bidduiphiopsis
= Brockmanniella = Catacombas = Chaetoceros m Cyclotella
= Bellerocheaceae = Berkeleyaceae = Chaetocerotaceae = Cymbelia sCymbelionitzschia s Cymbopleura = Diatoma
= Cymbellaceae = Cymbeliales = Diadesmidaceae = Diploneis = Encyonopsis Eucocconeis = Extubocelfulus
= Diploneidaceae = Lithodesmiaceae ® Pleurosigmataceae = Fistulifera = Gyrosigma = Hippodonta = Licmophora
= Scofiotropidaceae = Selfaphoraceae = Skeletonemataceae = Luticola = Mayamaea = Minutoceflus = Pen’de(aion
= Stephanodiscaceae = Surirellaceae Tabellariaceae * Phaeodactylum = Pierrecomperia  ~ Reimeria “Roundia
= Scoliopleura = Selfaphora = Skeletonema = Stauroneis

= Staurosira = Stephanodiscus ~ mSurirefla = Synedropsis




image10.png
o
=]
T

Relative abundance (%)

Relative abundance (%)

b 100 L
< L
80} . H L Zeof FL
Q
L 3 [
- - Il | % - - -
60 I T 60 = [
2 L L
L Ll S =
7 o = -
= = ©
404+ © 40 il =
b 2 =
g i N o HRNNE
L 5 L
20f | L I L LH ¥ 20] | il L= L
o] = (5 = e 8 5 0 i 1 5 O | = 5 | I | | | | 5 | 558 =
P1P2P31 2 3 4 5 6 7 8 9101112131415161718192021222324 123456780910 1516 17 18 19 21 23 24
Sampling sites pling sites
100 —— Sediment-autumn samples _ __d 100y e — nt N
= e L L = L] i
80 [E- HlH H =80 H H
| © —] =T
L = 3 L
={] 5 [ N[ g 0 8 O N o
60 = Il - 60 .
2
|| 5 L L
- o =
|| S Ll H
404 H o Il o 40 A =
A O L = ] ]
4 © H =
HLE T | L
201 i 5 H 20 Wf =
| = 5 00 2 S| ol S| | o | | | 2
P1P2P31 2 3 4 56 7 8 91011131415161718192021222324 12345678 91011121415161718192021222324

Sampling sites

Sampling sites

[_JHigh-profile
[ JLow-profile
[ Motile
[_JPlanktic
COINA




image11.png
)
82
o o
I n
[
L]
\ \ .
e o © < o
-~ o o o o
© Aueus Ayunwwo)

10

Ln(Geographic distance (km)+1)

r=0.57

Auejiwis Ajunwwo)

10

Ln(Geographic distance (km)+1)




image12.tiff
Variance explained (%)

100

Water-spring Water-autumn Sediment-spring Sediment-autumn Water-plateau Sediment-plateau

- Unexplained variance

|:| Pure spatial component

- Spatially structured environmental heterogeneity
[ Pure environment component




image13.png
== a. g Psammothidium
- b: g_Nitzschia

= C. g_Cymbella

= d:g_Encyonema = W:g_Biddulphia
- €. g_Encyonopsis - ii g_Mayamaea
- f: g_unclassified_Cymbellales == k: g_Pinnularia
= g: g_Entomoneis = M:g_Surirella

== h: g_Caloneis == 0:g_Actinocyclus
- |: g_Navicula == D: g_Aulacoseira

= t. g_Diatoma
== U:g_Fragilaria
== V: g Ulnaria

== |: g_Cymatopleura
=N g_Lindavia
- S. g_Asterionella

== q:g_Cyclotella
== 1. g_Conticribra
== X:g_Papiliocellulus

e

== Steep
== Moderate
= Mild

—n

Surirellales

== a:g_Cocconeis

== C:g_unclassified_Cymbellales
== d:g_Entomoneis

== g:g_Surirella

= . g_Melosira

= b:g_Encyonopsis

= e:g_Gyrosigma

= h:g_Actinocyclus

== i g Aulacoseira

= |! g_Stephanodiscus
== m: g_Conticribra

== N: g_Fragilaria

== 0. g_Eunotogramma

= f: g_Fallacia
= k: g_Skeletonema

== D: g_Papiliocellulus




image14.png
a b6 .
Adj. R?=0.54 i Adj. R?= 0.41 .
Z5 =z
w 0
b4 2 5t
24 2
kel T
c 3 c
2 2 41
g2 g
e e
o, %]
L]
0 °
20 25 30 35 40 45 10 15 20 25 30 35 40 45
Annual-averaged TN/TP in water Annual-averaged TN/TP in water
c7 d”’
6 . Adj. R*=0.19 Adj. R?=0.18
2 2
G5 @ o .
(5} [}
24 5,
C c
23 2
c j
22 S 4t .
1)
1 3 [ 1]
0.0 0.2 0.4 0.6 0.0 0.1 0.2 0.3
e TN/TP in sediment TN/TP in sediment
56 - —e— water-spring —o— sediment-autumn 16
asl —=— water-autumn —o— sediment-spring -
5 3
5 40+ 12 E
: 3
c32r (%3}
c
Eoaf 0.8 =
4 Three Gorges Dam/ =
Fer Xiluodu Dam~_, ?d\‘/ 0.4 g
81 / /
i \ /\ |§’ /%‘B\B__B/BO\J/ ) 0.0
5000 4000 3000 2000 1000 0

Distance to estuary (km)




image15.tiff
Color
® upstream
downstream

a  Stephanodiscus -

Stephanodiscust- . . °
Pinnufariar

Pinnufarial  * o Relative abundance

® . . . ® 0.001
® 0.005
@ 0.010

.
[}
o
[ J
e O ® @ 0.020
norank|- . [ (] .0.030
L
o
o
@
.

Paraliar  ®
Paralial o

Papiliocellulus

Nitzschia
Navicula

Navicula

Cyclotella

Cyclotella

Biddulphial @ . . . Y .

Aulacoseirat  ® . [ ] . °
[ J

Aulacoseira o

2PZH 3XLD

&
T
®»

Avg1l Avg2

.
.
.

b Surirella
Stauroneis
Psammothidium
Plagiogrammopsis
Placoneis|
Pinnularia
Pinnularia
Pinnularia
Pinnularia
Pinnularia
Paralia

Paralia

Paralia

norank|

norank|
Nitzschia
Navicula
Luticola
Leyanella
Hippodonta
Gyrosigma
Eunotogramma
Ditylum
Cymbella
Cymbeila
Cymbella
Cymbelia
Cymbella
Cymbeila
Cymbella
Cymatopleura|
Cymatopleura
Climacosphenia
Bacillaria
Aulacoseira
Amphorap o

Color

® upstream
downstream

@covoe
ece@oe

Relative abundance
* 0.001
® 0010
® 0.100
@ 0.200
@0.400
@os00

..........

ceec@eccce
ceseccene
.
e0ccccecce

.
. .

R X
@csecan

ecee
DR RN Y
.

.
.
.
.
.
.
.
L]
.
.
.
.
.
.
.

$000000c0000ccs000csc00 s ec00osccnne

12HLM  13YC Avgl  Avg2




image1.tiff
Number of OTUs

500

400

300

200

100

400 6000

Number of sequences

8000

10000





image2.tiff
Tree scales: 0.1 ——

Colored ranges

\_[ Bacillariophyceae

D Coscinodiscophyceae

D Fragilariophyceae

!—‘ Mediophyceae

D Unclassified_Bacillariophyta

Heatmap {relative abundance}

0
0.02

0.04
0.08
0.12

0.16





