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[image: ]
Supplementary figure 1. A-G: Temporal development (bottom) and Si:N effect size (top, linear regression slope ±95% confidence interval) of (A) net community production, (B) total phytoplankton abundance and (C) diatom per capita size via microscopy, (D) BSi normalized to diatom abundance, (E) toral red fluorescence per phytoplankton cell via flow cytometry, (F) Fv/Fm via FRRf and (G) water column C:N. H-L): Composing elements of 10-40 µm (yellow background) and <10 µm (gray background) phytoplankton clusters as depicted in Fig. 1 based on flow cytometry data. Temporal development and effect size on abundances of (A) picophytoplankton at high settings, (B) picophytoplankton at low settings, (C) Synechococcus, (D), nanophytoplankton at high settings and (E) nanophytoplankton at low settings.
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Supplementary Figure 2. Temporal development of inorganic nutrient concentrations (top row). Inorganic N refers to the sum of nitrate, nitrite, and ammonium. Temporal development  and effect size (regression slope ±95% confidence interval) of intracellular nutrient concentration (middle and bottom row). 0/I/II = pre-response / short-term / long-term response phase.
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Supplementary figure 3. Temporal development and effect size (regression slope ±95% confidence interval) of photosystem II electron transport rates per unit volume (JVPSII, Oxborough et al., 2012). These values were derived from a P vs I fit (Platt et al., 1980) of JVPSII to PAR, from rapid light curve measurement routines using a FastOcean FRRf linked to a FastAct module (Chelsea Technologies Group Ltd, UK).
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Supplementary figure 4. Phase averaged regression analysis of parameters included in Fig. 4 that are not shown in Fig. 3. The yellow line in (F) represents the Redfield ratio.

Supplementary Table 1. Output of the linear mixed models applied to all parameters to evaluate responses to artificial upwelling. The Si:N gradient and Day (day 7-33) represent the fixed effects, Mesocosms a random effect. Fixed effects to be interpreted are highlighted in bold. MS = mean squares; dfNum and dfDen = numerator and denominator degrees of freedom; R2marginal = proportion of variability in the data explained by fixed effects only (Si:N, Day and Si:N × Day combined). *Day 33 excluded due to missing datapoints.

	Response variable
	Fixed effect
	MS
	dfNum
	dfDen
	F-value
	P-value
	
	R2marginal
model
	

	
	
	
	
	
	
	
	
	
	

	a) Oxygen Gross Production
	Si:N
	109.84
	1
	6
	5.4456
	0.0584
	
	0.736
	

	(GP) *
	Day
	412.8
	12
	72
	20.4658
	<0.0001
	
	
	

	
	Si:N × Day
	45.51
	12
	72
	2.2564
	0.0173
	
	
	

	
	
	
	
	
	
	
	
	
	

	b) Oxygen Net Community 
	Si:N
	29.351
	1
	6
	1.8679
	0.2207
	
	0.651
	

	Production (NCP) *
	Day
	235.581
	12
	72
	14.9922
	<0.0001
	
	
	

	
	Si:N × Day
	54.549
	12
	72
	3.4714
	0.0005
	
	
	

	
	
	
	
	
	
	
	
	
	

	c) Oxygen Community 
	Si:N
	65.319
	1
	6
	15.7477
	0.0074
	
	0.847
	

	Respiration (CR)
	Day
	128.778
	13
	78
	31.0468
	<0.0001
	
	
	

	
	Si:N × Day
	6.182
	13
	78
	1.4905
	0.1399
	
	
	

	
	
	
	
	
	
	
	
	
	

	d) Oxygen concentration in situ
	Si:N
	626.5
	1
	6
	5.6653
	0.0548
	
	0.748
	

	
	Day
	4239
	13
	78
	38.3298
	<0.0001
	
	
	

	
	Si:N × Day
	200
	13
	78
	1.8084
	0.0562
	
	
	

	
	
	
	
	
	
	
	
	
	

	e) >40 µm phytoplankton counts
	Si:N
	13708160
	1
	6
	27.9272
	0.0019
	
	0.809
	

	(Cytometry)
	Day
	14862601
	13
	78
	30.2791
	<0.0001
	
	
	

	
	Si:N × Day
	1539091
	13
	78
	3.1355
	0.0009
	
	
	

	
	
	
	
	
	
	
	
	
	

	f) 10-40 µm phytoplankton counts
	Si:N
	203025789
	1
	6
	59.4399
	0.0002
	
	0.812
	

	(Cytometry)
	Day
	82013128
	13
	78
	24.0110
	<0.0001
	
	
	

	
	Si:N × Day
	16397733
	13
	78
	4.8008
	<0.0001
	
	
	

	
	
	
	
	
	
	
	
	
	

	g) <10 µm phytoplankton counts 
	Si:N
	3782070375
	1
	6
	3.9703
	0.0934
	
	0.566
	

	(Cytometry)
	Day
	2826810175
	13
	78
	2.9675
	0.0015
	
	
	

	
	Si:N × Day
	5896008866
	13
	78
	6.1895
	<0.0001
	
	
	

	
	
	
	
	
	
	
	
	
	

	h) Diatom Abundance
	Si:N
	7.5355e+14
	1
	6
	27.596
	0.0019
	
	0.798
	

	
	Day
	8.4281e+14
	13
	78
	30.865
	<0.0001
	
	
	

	
	Si:N × Day
	1.3768e+14
	13
	78
	5.042
	<0.0001
	
	
	

	
	
	
	
	
	
	
	
	
	

	i) Non-Diatom Abundance
	Si:N
	2.2113e+12
	1
	6
	0.7670
	0.4148
	
	0.405
	

	
	Day
	8.5671e+12
	13
	78
	2.9714
	0.0014
	
	
	

	
	Si:N × Day
	4.8773e+12
	13
	78
	1.6916
	0.0793
	
	
	

	
	
	
	
	
	
	
	
	
	

	j) % Contribution of diatoms
	Si:N
	203.52
	1
	6
	4.2088
	0.0861
	
	0.688
	

	to total Chla
	Day
	1013.11
	13
	78
	20.9515
	<0.0001
	
	
	

	
	Si:N × Day
	252.52
	13
	78
	5.2221
	<0.0001
	
	
	





1

image3.emf
mmole m3h!

o
)/;/+

9 13 17 21 25 29 33
Day

JVPSII

*p<0.05
*%p<0.01
*%%p<0.001

Si* effect size
(regression slope
+ 95%CI)

Si:N [mol:mol]
0.07
0.33
0.5
0.67
0.83

1

1.17
1.3

bEbees









JV

PSII

Day

m

m

o

l

 

e

-

 

m

-

3

 

h

-

1

Si:N [mol:mol]

1.3

1.17

1

0.83

0.67

0.5

0.33

0.07

Si* effect size

(regression slope 

 ± 95%CI) 

***

**

*

p<0.05

p<0.01

p<0.001


image4.emf
>

umol L' day™

pumol L™

C:N

S

W

N

—

Gross primary production B 10-40 and >40 pm phytoplankton
0 - R?=0.54 dRrR?*=0.17 20000 - R*=0.89 1R*=0.85
P=0039 o P=0307m o . - P<0.001 -{P=000t
0 - /-/"T') 1 - A o T, 16000 o . .
£ 12000 - - ).
0 - - K0 - < -
o G 8000 - / 1/
i } 4000 - -
- / -
0 - - 0 - -
-30 -20 -10 O 10 -30 -20 -10 O 10 -30-20-10 0 10 -30-20-10 0 10
Si* Si*
Biogenic silica (BSI) D Total particulate carbon (TPC)
R?=0.96 R?=0.95 150 - R*=0.75 |Rr?=027
P <0.001 P <0.001 P =0.005 P=0.190 ¢
7.5 - - - - o
— 100 - - //./‘
5.0 - - 4 :I | ¢ |
= A
e / | A E 50 " i
-~ ] ]
0.0 ~ . 0 - -
-30 -20 -10 0 10 -30 -20 -10 0 10 -30 -20 -10 0 10 -30 -20 -10 0 10
Si* Si*
Particulate matter C:N ratio F Relative diatom contribution to Chla
20 4 R?=089 JR?=0.38 100 {7 =065 JA"=0.18
P < 0.001 P=0.102 - 4 FP=0.015 - £=0.301
15 - - oo 5 % . 1 ate e
’./{‘ E 60 _ ° . J = A
10 - 4 - o - -
M E 40 . [ .
5 - - =) i i
. 20 - -
0 - - 0 - -
-30 -20 -10 O 10 -30 -20 10 O 10 -30 -20 -10 0 10 -30 -20 -10 0 10
Si* Sj*
Si:N 0.07 0.33 0.5 0.67 0.83 1 1.17 1.3
[mol:mol] N O O A N O
Si* 28 -20 -15 -10 -5 0 5 10










image1.png
0 I I I
A 1750000 C s
30
10
03 750000 10
0.4 - -30
o -50
2
]
40 & =
= 8 3
3 2 6e+07
® % g " % 2000
S 3 3
5 20 2 4ev07 2
2 5 5
=Y = -
& 10 S 3 1000
H § 2ev07 o
0 z 8
= £
T s
-10 e 0 g o0
175 9 13 17 21 25 29 33 15 9 13 17 21 25 29 33
E 400 [ 0.006
200
oS 0.002
oo -0.002
-800
-1000 0,006
50000 08
40000
g 30000
g
T 20000 o
g
S
4 10000
e
g
a 0 0
15 9 13 17 21 25 29 33 175 9 13 17 21 25 29 33 15 9 18 17 21 25 20 33
G T [Mlem 0 T )| | 600 0O . | .
03 pos 500 .
400
20 300
0.1 — 20 200
HL Y & = 100
E E o
2 2
= g
3 £ 4000 & 6000
z 16 2 %
S / \ rs I'\ 2
5., ""3‘\“’,’.4 53000 £ 2000
/e ;
H V1 £ 2000 £ 8000
E < 2 2
£ £ 1000 £ 4000
o £ 2
g 5
o § ol 5 oledoe e
15 9 13 17 21 25 29 33 = 15 9 13 17 21 25 29 33 < 15 9 13 17 21 25 29 33
J K 1600] 0 I [ L 2000
800 ) i 0
o .
-800 | -2000
-1600
2400 | i -4000
_ _ 00 : i 2T
E 2
2 @ 120000 =
3 80000 e 2 160000
= o 1e%05 g
ésouou 3 80000 8 120000
§ 5 s0000 g
£ 40000 £ g 80000
s 2 40000 £
€ 20000 £ 8 40000
2 2 20000 g
g g &
g o 8 0
= 175 9 13 17 21 25 20 33 15 9 13 17 21 25 29 33
Day Day Day
SN 007033 0.5 067083 1 117 13 +p<0.05 " }
[mol:mol] . m A ——w——— *%p<0.01 Si* effect size

i 28 20 -15 -10 5 0 5 10 #%%Pp<0.001 (regression slope + 95%CI)




image2.emf
Silicic acid [umol L]

Internal Si [yM]

9 13 17 21 25 29 33

*

9 13 17 21 25 29 33
Day

SIi:N 0.07 0.33 0.5 0.67 0.83

[ mol:mol]

Si* -28

—
N

O
00

-

N

AN
-

T
?E) ]
50.16-
o ]
f_—“ \
o 0.08 1 /\
dp)
‘ A - S
4 |
INUAC N & A , ’AA
9O 13 17 21 25 29 33 1 5 9O 13 17 21 25 29 33

O ;
1 |
= 4 =
= | =
O 37 o
Z 0
© ©
= =
® o
= =
5 9 13 17 21 25 29 33 1 5 9 13 17 21 25 29 33
Day Day
1 1.17 1.3 *P<0.05 . .
Si* effect size
——0——0—A—8——¢— x*%xPp<0.01 _
90 -15 -10 -5 0 &5 10 *%% p<0.001 (regression slope £ 95%CI)









Si* effect size

(regression slope ± 95%CI) 

***

**

*

p<0.05

p<0.01

p<0.001

Day

Day Day

S

i

l

i

c

i

c

 

a

c

i

d

 

[

µ

m

o

l

 

L

-

1

]

I

n

o

r

g

a

n

i

c

 

N

 

[

µ

m

o

l

 

L

-

1

]

P

h

o

s

p

h

a

t

e

 

[

µ

m

o

l

 

L

-

1

]

I

n

t

e

r

n

a

l

 

S

i

 

[

µ

M

]

I

n

t

e

r

n

a

l

 

N

O

3

 

[

µ

M

]

I

n

t

e

r

n

a

l

 

P

O

4

 

[

µ

M

]

Si:N 

[mol:mol]

Si*

1.3 1.17 1

0.83 0.67 0.5

0.33

0.07

10 5 0

-5

-10

-15

-20

-28



 


1


 


SUPPLEMENTARY 


FIGURES


 


 


 


Supplementary figure 


1


.


 


A


-


G


:


 


Temporal development 


(bottom) 


and 


Si:N 


effect size 


(top


, 


linear regression 


slope ±95% 


confidence interval


) 


of (A) 


net community 


production, (B) total 


phytoplankton abundance and (C) diatom per capita size via microscopy, (D) BSi normalized 




 

1 

SUPPLEMENTARY  FIGURES       Supplementary figure  1 .   A - G :   Temporal development  (bottom)  and  Si:N  effect size  (top ,  linear regression  slope ±95%  confidence interval )  of (A)  net community  production, (B) total  phytoplankton abundance and (C) diatom per capita size via microscopy, (D) BSi normalized 

