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Table S1. Sediment and water descriptors by habitat.

Sediment habitat *
All R C 1 D E
mean 9.1 84 9.8 16.5 74 16.4
b o SD 53 43 6.5 0.8 45 04
Temperature C min 08 0.8 0.8 15.0 36 162
max 175 12.9 162 175 16.1 16.9
mean 5 9 6 0 5 0
b sD 6 7 6 0 6 0
[NOs] uM min 0 2 0 0 0 0
max 17 16 13 0 17 0
mean  0.10 0.15 0.09 0.06 0.10 0.04
b SD 006 0.07 0.04 0.04 0.06 0.02
[NO:] M min 0.02 0.07 0.04 0.03 0.03 0.02
max 027 021 0.15 0.14 027 0.06
mean 5.6 5.6 8.8 1.0 63 1.0
+1b SD 94 9.5 9.9 0.1 102 02
[NH4 ] M min 08 1.0 12 08 1.0 08
max 513 25.0 25.0 12 513 12
mean 14 18 24 10 14 11
2 b sD 7 10 15 1 5 0
[SO47] uM min 6 6 7 9 6 10
max 40 32 40 13 27 11
mean 66 52 119 94 58 57
b «y-1 SD 53 32 108 33 48 5
DOC mg*L" L) 8 2 60 6 52
max 301 86 233 155 301 62
mean 174 05 05 05 253 05
b, c SD 228 0.0 0.0 0.0 23.9 0.0
z (water column depth) m NI 0.5 0.5 0.5 10 0.5
max 720 0.5 0.5 0.5 72.0 0.5
mean 32 6 29 50 3 49
. d o SD 14 5 18 12 9 6
Organic matter % NI | p 30 17 0
max 66 14 48 66 48 54
mean 1.39 0.20 1.10 1.82 1.46 1.99
. d o SD 059 021 0.81 0.41 0.42 030
Nitrogen (N) /0 min 0.02 0.02 0.08 121 0.76 1.75
max  2.44 057 1.93 2.44 234 232
mean -0.92 1.37 2032 0.02 -1.46 20.68
15vs d 0 SD 173 1.75 0.71 0.89 1.65 0.81
6N %0 min  -4.36 -1.10 -1.09 114 436 152
max  3.52 3.52 0.45 142 1.93 0.09
mean 14.24 2.73 13.54 21.83 14.09 20.51
d o SD 648 2.54 8.99 5.45 442 226
Carbon (C) /0 min 0.0 0.20 2.01 14.05 7.47 18.43
max 2935 6.02 22.96 2935 24.18 2291
mean -24.45 22352 22344 22049 22570 -19.02
513 ¢ o SD 3.3 259 3.82 2.68 2.96 1.07
00 min  -31.73 -27.54 -26.61 -24.36 -31.73 -20.10
max  -17.47 20.11 -18.62 17.47 21.26 -17.96
mean  12.49 16.06 17.53 14.08 11.25 12.09
d SD  3.10 432 6.75 230 0.99 0.50
C/N a/a min  9.38 12.35 13.52 11.64 9.38 11.52
max  29.52 22.82 29.52 18.17 1521 12.45
mean 0.13 0.56 0.23 0.08 0.08 0.08
. . d SD 017 0.29 0.24 0.04 0.03 0.01
Dry weight / wet weight min  0.02 0.25 0.09 0.05 0.02 0.08
max  0.88 0.88 0.65 0.18 0.14 0.09
mean 1.55 221 1.72 0.83 1.60 0.99
. . d % .3 SD 047 0.45 0.48 037 0.29 0.24
Sediment density grem i o045 1.59 1.29 0.45 1.10 0.84
max  2.64 2.64 248 141 2.49 127
mean 328 438 282 361 308 394
Sedi ¢ orain size ¢ SD 90 130 135 107 63 58
cdiment grain S1ze um min 130 288 130 182 197 328
max 627 627 433 511 440 435




Sediment habitat ?

All R C 1 D E
mean 1.6E+08  2.5E+08  1.3E+08  9.5E+07 1.6E+08  1.2E+08
e ) SD  9.8E+07 23E+08  53E+07  52E+07  7.6E+07  1.8E+07
[DNA] ng " m min  9.9E+05  4.3E+07  6.8E+07  5.1E+07  9.9E+05  1.0E+08

max  7.0E+08 7.0E+08 2.0E+08 1.8E+08 3.3E+08 1.4E+08

mean 4.5E+13 5.9E+13 4.2E+13 2.2E+13 4.9E+13 3.0E+13

16S1° 2 SD  35E+13 38E+I3  12E+13  LIE+13  39E+I3  28E+12
[ ] copies © m min  32E+11  13E+13  2.6E+13  1.0E+13  3.2E+11  2.6E+13
max 2.1E+14  1L1E+14 53E+13  3.8E+13  2.1E+14  3.1E+I3

mean 33E+12  1.0E+12  1.JE+12  3.1E+12  3.8E+12  4.5E+12

L one 2 SD  32E+12  64E+11  1.7E+12  3.5E+12  35E+12  6.0E+11
[nirS] copies © m min  1.6E+10  27E+11  44E+11  6.8E+11  1.6E+10  4.0E+12

max  1.4E+13 1.8E+12 4.7E+12 1.1E+13 1.4E+13 5.1E+12

mean 1.4E+11 3.7E+11 14E+11 6.4E+10 1.2E+11 9.1E+10

[l’llVK] e COpiCS %* m-Z SD 1.8E+11 42E+11 7.3E+10 3.9E+10 1.4E+11 1.4E+10
min 7.8E+08 5.9E+10 5.1E+10 3.2E+10 7.8E+08 7.7E+10

max  1.2E+12 1.2E+12 2.5E+11 1.5E+11 8.8E+11 1.1E+11

mean 1.2E+11 4.2E+11 6.6E+10 5.7E+10  9.5E+10 5.2E+10

[nOSZ]] e copies * m-Z SD 1.9E+11 5.6E+11 3.9E+10 4 9E+10 8.8E+10 1.5E+10
P min 4.4E+08 4.6E+10 3.1E+10 1.3E+10 4.4E+08 42E+10

max  1.5E+12 1.5E+12 1.3E+11 1.4E+11 4.2E+11 6.9E+10

mean 4.5E+10 LIE+11  1.8E+10  3.0E+10 4.3E+10  3.1E+10
771 °¢ k2 SD  65E+10 18E+11  16E+10 28E+10  41E+10  1.3E+10
[nosZ2] copies © m min  1.8E+08  4.8F+09  1.0E+10  3.6E+09  1.8E+08  1.8E+10
max  48F+11  48E+11  46E+10  7.7E+10  20E+11  4.4E+10

? Habitats: littoral sediments from rocky areas (R), helophyte (Carex rostrata) belts (C), beds of isoetids (I) and
elodeid (E) macrophytes, and non-vegetated deep (D) sediments.

® Water (overlaying the sediment core) and sediment (¢ abiotic or © molecular) descriptors used for modelling
denitrification rates. Sediment molecular data used in this study is a subset of data previously published in Palacin-
Lizarbe, et al. (2019) Front Microbiol. DNA and gene abundances expressed in ng DNA m™ or gen copies m™.

¢ Water column depth coded as 0.5 m for littoral sediments.

Dry weight (DW).



Table S2. Actual (r,, no nitrate added) and potential (r,, 28 puM nitrate added)
denitrification rates in mountain lake sediments.

Sediment habitat *

All R C | D E

mean 1.5 3.0 2.6 2.4 1.0 0.7

Actual denitrification rates (r,) SD 1.6 2.3 2.1 2.6 1.0 1.0
(pmol N;O m? h™) min 0.0 0.0 0.0 0.0 0.0 0.0

max 9.1 9.1 6.4 8.0 4.1 1.9

mean 14.6 17.9 22.2 22.8 12.3 22.1

Potential denitrification rates (r,) SD  10.2 12.9 7.5 7.9 9.6 8.8
(pmol N;O m? h™) min 1.4 32 11.6 14.1 1.4 12.3

max 458 37.6 28.0 38.8 45.8 33.1

* Studied sediment habitats sorted by the mean r,: littoral sediments from rocky areas (R), helophyte
(Carex rostrata) belts (C), beds of isoetids (I) and elodeid (E) macrophytes, and non-vegetated deep (D)

sediments.



Table S3. Multiple linear regression models relating the actual (r,, models 1-5) and potential (r,, 28uM nitrate added, models 6-12) denitrification rates to several types of explanatory variables.

Model Explanatory var Formula: Fixed part Random part AICc (gls) Fixed R> Global R?
Actual denitrification rates (n = 69)
lake Vra=0.05 ~1|lake 202 0 0.24
habitat Vra= 031 ~1|habitat 195 0 0.22
la Sediment Vra = 0.62xlogio(nosZIl) — 0.48xVnirS — 0.32xVDNA — 192 (201)  0.18 0.18
(molecular)
1b (S;‘illr;ﬁ;r) Vre= 0.49xlogio(nosZI) — 0.32xvVDNA — 0.29xvnirs — 192 (202)  0.17 0.17
2a Sediment (abiotic) ra = —1.16XN + 0.85xC — 188 (193) 0.20 0.20
2b Sediment (abiotic) 7e = 0.25 — 0.35XN ~1|habitat 193 0.11 0.28
2¢c Sediment (abiotic) vra = 0.32 — 0.33x0M ~1|habitat 194 0.10 0.28
2d Sediment (abiotic) +/ra = 0.31 — 0.30%C ~1|habitat 195 0.08 0.27
3a Water (abiotic) Vra = 0.61xNO3 + 0.46xTemperature — 185(192) 0.24 0.24
3b Water (abiotic) Vra=0.06 + 0.71xNOs+ 0.57xTemperature ~1|lake 193 0.28 0.40
3¢ Water (abiotic) Vra=0.09 + 0.90xNOs + 0.59%xTemperature ~1+4+NOs|lake 193 0.38 0.48
3d Water (abiotic) Vra=0.34 4+ 0.37xNOs ~1]habitat 189 0.12 0.33
3e Water (abiotic) VTa=0.23 + 0.53xNOs+ 0.29xTemperature x ~1]habitat 190 0.16 0.35
4 Landscape Ve = 0.30xlogio(Catchment) — 195 0.08 0.08
5a All JVra = 0. 58xTemperature + 0.37xNOz — 0.29%xN + 0.26xlogi(Catchment) — 0. 24xVDNA —_ 177 (192) 0.38 0.38
Sb All Vra= 0.51xTemperature + 0.47xNOsz — 0.31XN — 0.27x+VDNA — 179 (192) 0.35 0.35
Sc All Vra=0.10 + 0.93xNOs + 0.71xTemperature — 0.27xv/nirS ~1+NOs|lake 193 0.44 0.54
5d All Vra=0.09 + 0.96xNOs + 0.63xTemperature — 0.25xvDNA ~1+4+NOs|lake 193 0.43 0.53

Se All (+ habitats) Vra=—0.12 + 0.80xCarex + 0.78xRocky + 0.56XNO3 + 0.43xTemperature — 0.27xvDNA — 179 0.37 0.37




Model Explanatory var Formula: Fixed part Random part AICc (gls) Fixed R> Global R?

Potential denitrification rates (n = 52)

lake Vi =—0.13 ~1|lake 110 0 0.77
habitat V=024 ~1|habitat 152 0 0.20
6a (S;‘illr;ﬁ;r) Vrr = — 0.52xlogio(nosZI) + 0.50xVnirs — 139 (146)  0.26 0.26
6b (S;‘illr;ﬁ;r) Vo= —0.06 + 0.30xvnirS — 0.27xlogio(nosZI) ~1|lake 111 0.08 0.79
6c (S;‘:lr;eunl;r) Vrr = 0.42 + 0.68xVnirS — 0.65xlogo (nosZI) ~1|habitat 136 035 0.55
7a Sediment (abiotic) 75 = 0.49XC + 0.43X 815N — 124 (132)  0.46 0.46
7b Sediment (abiotic) /7y = 0.48XOM + 0.43x 815N — 125 0.45 0.45
7c Scdiment (abiotic) /75 = 0.49x815N + 0.48XN — 125 0.44 0.44
8 Water (abiotic) /7 = 0.48x Temperature + 0.48xlogi0(S0+2) — 0.43XNOs" — 115 0.53 0.53
9a Landscape V1 = — 0.75%Altitude — 0.65xlog10(Catchment) — 117 (125) 0.52 0.52
9b Landscape Vrp = —0.03 — 0.81xAltitude — 0.63xlog1o(Catchment)* ~1|lake 110 0.44 0.77

= — [ —_ -2
10a All NS 0. 77><log{o(nosZI) + 0.69xTemperature + 0.64xVnirS — 0.47xN + 0.34xlog1(S04+2) _ 90 (112) 0.77 0.77
— 0.33 xAltitude

Vrp = — 0.14 — 0.77Xlogi0(nosZI) + 0.77XCarex + 0.68xIsoetes + 0.68XTemperature

106 AL (+ habitats) + 0.66XVIirS — 0.54X0M + 0.36x10g10(S0+2) — 0.30xAltitude - a0 079
10c All V7o = 0.08 + 0.52xTemperature — 0.50xAltitude — 0.46xlogio(n0sZl) + 0.41xv/nirS ~1|lake 106 0.61 0.88
11 All (but molecular) +/rp = — 0.99%logio(Catchment) — 0.77xAltitude + 0.51%log10(SO04+2) — 100 0.65 0.65
12 All (but landscape) +/rp = — 0.73xlog1o(n0sZI) + 0.72xTemperature + 0.57xvnirS + 0.45><10g10(504-2) —0.33xN — 103 0.69 0.69

Note: Models with all components significant and with a AAICc value < 2 for each set of explanatory variables are shown. Models with lake/habitat effect in the random part are shown when are similar
or improve the fixed models. The intercept of all models was always not significant (p>0.05); they were not shown when having negligible values (< 1 x 10"*). In bold are indicated the best models,
i.e. trade-off between being simple and explicative (AICc and ANOVA test). The star “*” indicate model components with p-value higher than 0.05, occurring in models 3e (p=0.058) and 9b
(p=0.051).




