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Table S1: Data acquired from trees sampled in Gempen (FS: F. sylvatica, JR: J. regia, PA: P. avium, TP: T. platyphyllos): leaf
colour as NCS code, differential INP concentration k(T), spectral type (mon: monotonous increase, brackets for spectra with

insignificant peaks), leaf mass per area (LMA). Duplicate measurements of leaf C and N displayed in separate rows.
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B tree  NCS K(T) (cm KY) INP4 spectral LMA  8°C  (mg(g SN
£ no 2 2 atomic
£ ID code 25 35 -45 55 65 75 -85 -95 (M%) type (@m?) (%) dy o
3z weight)?)
1 FSI 4050 G4OY 000 000 000 027 054 122 213 351 7.7 mon 846  -30.7 291 194
2 FS2 3050G30Y 000 000 000 098 200 628 1032 1679 364 mon 365 -319 192 286
3 JRL 3050G30Y 000 000 000 000 7.97 523 378 213 191 >75 314 -334 331 141
& 4 JR2 5030G30Y 000 000 000 004 029 021 055 239 35 (>75) 749 -298 385 142
S 5 PAL 3050G30Y 000 000 000 003 033 065 143 160 40 mon 757  -293 248 224
§ 6 PA2 4050G40Y 000 000 000 002 009 030 064 071 18 mon 892 -291 196  28.0
6 PA2 293 202 273
7 TPL 4050G40Y 000 000 000 004 005 011 030 022 07 (85 494 -285 364 151
8 TP2 4050G40Y 000 000 002 003 013 036 042 076 17 mon 497 -285 339 163
9 FSL 3560G30Y 000 000 002 006 204 374 449 532 157 mon 790 -307 210 271
10 FS2 3560 G30Y 000 000 006 015 160 382 11.81 1842 359 mon 300 -336 268 208
11 JRL 6030G30Y 000 000 000 009 143 237 233 305 93 -75 317 -338 354 143
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JR2 5030 G30y 000 0.00 000 003 031 069 088 205 4.0 mon 47.7 -32.2 33.3 16.8
PA1 5040 G40Y 0.00 000 0.00 041 249 129 000 051 47 >75 715 -29.6 22.0 24.8
PA2 4550 G40Y 0.00 0.00 0.00 002 011 065 120 0.70 2.7 -8.5 73.4 -29.5 21.8 25.9
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15 TP1 4550 G40y 0.00 000 000 000 008 040 068 031 15 -8.5 46.9 -28.1 32.5 17.0
16 TP2 4050 G40y 0.00 000 0.00 046 275 498 1374 368 256 -85 33.2 -29.9 27.9 18.2
16 TP2 -30.2 30.4 16.9
17 FS1 4550 G50Y 0.00 0.00 000 004 016 107 183 4.90 8.0 mon 82.2 -29.7 24.7 23.1
18 FS2 4050 G40y 0.00 0.00 0.04 082 259 2270 1884 2528 703 -75 29.7 -34.0 23.2 235
19 JR1 4550G30Y 0.02 003 009 034 120 197 415 747 153 mon 26.8 -34.2 33.1 14.9
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JR1 -34.2 333 147
JR2 5540G30Y 000 0.00 010 002 021 133 169 480 82 >75 537 -30.0 27.8 18.7
PA1 5450 G30Y 0.00 000 000 012 028 049 306 684 108 mon 69.7 -29.8 20.2 27.0

N
[

12/09/2023
N
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22 PA2 4050 G40Y 0.00 0.00 000 012 018 055 055 1.76 31 (-75) 851 -29.3 15.1 38.3
23 TP1 5540G40Y 0.00 000 000 002 037 09 081 142 35 (-75) 480 -29.2 31.1 17.1
24 TP2 4050 G40Y 0.00 000 0.02 047 214 791 229 9.02 218 -75 40.5 -30.3 28.8 17.8
25 FS1 6030G70Y 0.00 000 004 010 268 280 2052 69.09 952 mon 65.1 -30.2 21.0 26.0
25 FS1 -29.9 20.2 26.7
26 FS2 5040G40Y 0.00 000 002 066 471 756 3268 61.09 1066 mon 40.3 -33.8 22.6 24.1

N
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JR1 5040G30Y 009 134 224 092 097 965 2259 3477 726 >75 620 -31.0 30.0 18.4
JR2 5040G30Y 000 000 002 071 261 188 226 489 124 >-75 286 -33.8 31.7 15.9
PA1 5040 G40Y 0.00 007 013 014 067 219 224 312 8.6 mon 66.5 -30.4 22.5 23.8
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30 PA2 0560 Y 000 000 002 004 026 196 266 3.46 8.4 mon 76.3 -30.8 10.0 55.3
31 TP1 5040G50Y 000 000 000 000 008 010 035 047 1.0 mon 54.5 -28.3 24.7 22.7
32 TP2 5040G40Y 000 000 003 071 171 385 348 1005 198 (-7.5) 40.0 -30.1 26.6 19.6
33 FS1 6030G90Y 0.00 000 000 005 108 799 622 1337 287 -75 72.7 -29.8 20.1 27.2
34 FS2 3050 Y20R 000 0.00 035 598 655 931 1371 36.78 727 mon 243 -34.7 8.7 61.5
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JR1 5040 G40Y 000 0.06 006 112 512 819 6.66 1248 337 -75 31.7 -34.3 30.9 16.5
JR2 2060 YIOR 0.02 010 036 035 053 191 826 3960 511 (>-75) 444 -31.6 10.0 53.2
PA1 4050 G40Y 0.02 103 132 141 182 410 1033 849 285 -85 80.2 -29.9 17.6 30.8
PA2 1050 Y8OR 0.00 000 0.04 015 075 181 248 3.67 8.9 mon 73.4 -28.9 9.7 57.8
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w W w
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39 TP1 4040G50Y 000 000 000 014 270 300 206 268 106 -75 52.7 -28.9 21.6 25.3
40 TP2 2060 G9OY 000 0.08 012 367 386 352 327 401 185 (>-75) 351 -29.5 12.2 42.3
41 FS1 5040 G50Y 000 0.00 002 002 023 128 285 564 100 mon 92.1 -30.4 15.4 314
42 FS2 4050 G40Y 000 0.00 006 3.01 625 1037 1127 1747 484 mon 317 -34.0 20.7 25.9
43 JR1 4550G30Y 000 0.00 000 013 073 274 426 602 139 mon 24.4 -34.6 26.1 18.9

§ 44 JR2 5020 Y3OR 0.00 007 013 010 033 297 1365 11.02 283 -85 53.7 -30.9 9.7 57.2
S 45 PAl 4050 G40Y 0.00 000 000 009 120 759 1068 974 293 -85 81.9 -30.6 19.6 27.2
§ 46 PA2 1060 YIOR 000 000 012 031 086 343 567 472 151 (-85) 745 -29.9 9.9 56.1
46 PA2 -29.3 11.0 51.4
47 TP1 4040 Y30R 000 000 000 001 023 08 175 220 51 mon 40.4 -28.3 10.8 49.3
48 TP2 2050Y10R 0.00 000 000 059 271 1045 6.22 606 260 -75 38.9 -29.6 9.2 56.8
49 FS1 1070 YIOR 0.00 000 007 015 052 3.05 6.00 3643 462 mon 85.2 -31.5 111 50.9
50 FS2 4050 Y40R 000 002 051 236 305 1479 2312 3201 759 mon 28.6 -34.6 7.1 74.4
51 JR1 1060 Y 000 000 004 012 050 121 253 521 9.6 mon 20.7 -34.4 10.2 47.2
g 52 JR2 5030 Y20R 0.03 177 184 205 170 874 2952 4116 868 (>-75) 534 -30.3 9.9 55.1
g 52 JR2 -30.0 9.6 56.8
§ 53 PAl1 0570 Y10R 0.00 0.02 101 429 932 971 968 1340 474 (-75) 785 -30.6 12.0 44.7
54 PA2 1040 Y60R 0.00 017 025 027 119 626 2221 19.70 501 -85 78.0 -28.6 9.3 60.0
55 TP1 3040Y30R 0.00 012 010 015 067 146 3.07 143 7.0 -8.5 46.8 -29.0 10.8 49.9
56 TP2 2040 Y 000 000 030 288 494 600 298 481 219 -75 36.0 -30.6 135 39.0
57 FS1 6030Y50R 0.00 000 002 002 016 100 237 759 111 mon 57.6 -31.6 9.5 59.9
58 FS2 5040 Y50R 0.00 002 033 267 458 773 1080 16.22 423 mon 34.6 -34.3 74 73.4
58 FS2 -34.0 6.6 81.6
g 59 JR1 2060 YIOR 001 028 060 039 066 174 533 247 115 >75 272 -34.5 12.5 39.0
3 60 JR2 5030 Y20R 0.73 746 647 1087 7.15 1053 6051 6249 1662 (>-7.5) 50.8 -32.1 11.2 48.7
E 61 PA1 1060 YIOR 0.00 007 019 075 221 815 1128 1105 337 -85 64.7 -30.9 9.1 59.9

62 PA2 1070 YIOR 0.00 000 010 014 097 332 444 720 162 mon 88.3 -29.4 6.9 80.2
63 TP1 2060 G90Y 13.14 8252 4826 2433 16.83 30.21 9729 60.75 3733 >-75 36.1 -28.9 10.6 49.8
64 TP2 3040G70Y 0.00 000 082 738 1587 39.53 9.04 3015 1028 ~-7.5 355 -31.6 16.3 321

Table S2: Data acquired from one F. sylvatica sampled at about 10 m (bottom), 20 m (middle) and 30 m (top) above ground
in Holstein. Leaf colour as NCS code, k(T): differential INP concentration, leaf mass per area (LMA). Duplicate measurements

for leaf C and N displayed in separate rows.

Pe)

N .
§ compass NCS k(T) (cm? K INPy,  LMA stC (mg (g CN
£ level direction code (cm?) (gm? (%o) dry atomic
£ 25 35 -45 55 -65 -75 -85 95 ay - ratio
3 weight)™)

o

top N 4550 G50y 0.00 0.00 000 0.05 010 080 092 114 3.0 97.6 -27.4 155 37.0
9 top S 5540 G40Y 0.00 0.00 000 003 008 036 047 225 3.2 99.0 -27.6 16.8 34.0
8 middle N 5540 G40Y 0.00 0.00 000 011 046 099 176 256 5.9 84.7 -29.2 18.6 30.6
S middle N -28.8 18.1 314
8 middle S 5040 G50y 0.00 0.00 000 0.05 0.06 033 133 253 4.3 91.5 -28.5 20.2 28.6

bottom SE 5040 G40Y 0.00 0.00 0.24 1168 2047 1955 1758 356 73.1 73.5 -28.7 19.2 29.8



bottom N 5030 G30y 0.00 0.00 000 010 050 097 239 381 7.8 47.8 -30.4 20.5 27.2
top N 1070 YIOR 000 0.00 0.02 006 010 100 190 1.64 4.7 84.5 -28.1 9.0 64.0
top S 1070 YIOR 0.00 0.00 0.02 0.02 024 113 181 383 7.1 97.8 -28.0 9.9 58.5
§ middle N 2070 YIOR 000 000 0.00 0.02 018 099 191 364 6.7 82.0 -28.9 9.5 60.3
g middle S 1070 YIOR 0.00 0.00 0.00 0.04 024 090 202 256 5.8 84.0 -28.8 94 61.0
g bottom N 3050 G80Y 0.00 0.00 000 010 034 140 379 157 7.2 79.1 -29.4 10.6 54.9
bottom SE 4050 G60Y 0.00 0.00 0.02 0.18 152 427 420 564 158 80.1 -28.7 17.4 32.2
-28.6 18.1 32.2
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Figure S1: Nitrogen content of foliage from trees sampled in Gempen (FS: F. sylvatica, TP: T. platyphyllos, PA: P. avium, JR: J.
regia). Colours display leaf colour.
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Figure S2: Cumulative concentration of INPs active at temperatures > -10 °C (INP-10) quantified in leaf washing water by species
(left) and sampled tree (right) for the Gempen sampling site. Colours represent leaf colour, round symbols samples collected from
the same tree.
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Figure S3: Mean differential INP concentrations of all trees sampled on a particular day, normalized by total daily cumulative INP.10

concentration.



