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Table S1. Site factors of the 39 studied forest stands. 19 

Location Elevation 

[m a.s.l.] 

MAT 

[°C] 

MAP 

[mm] 

Distance 

to seed 

tree [m] 

No. 

seed 

trees 

Forest 

communit

y 

Cover 

[%] 

Soil 

pH 

LAI Nutrient 

value 

Alberswil 645 8.5 1142 11 50 6.2.4. 78 3.3 1.9 2.9 

Altdorf 556 7.0 1548 3 25 6.2.3. 14 5.5 3.3 3 

Ammerswil 454 9.3 1114 10 25 6.2.3. 52 3.7 2.8 3.3 

Andwil 781 8.1 1413 7 25 6.2.4. 59 3.6 1.6 3.2 

Auenstein 478 9.1 1105 10 50 6.2.3. 47 3.7 2 3.2 

Azmoos 677 9.5 1247 13 50 6.2.3. 34 5.1 1.7 3.1 

Beinwil 906 7.4 1284 11 50 6.2.4. 59 5 2.1 3.3 

Biel 664 8.8 1374 8 50 6.2.3. 22 6.3 3.9 3.1 

Bratsch 1340 5.3 1039 7 25 6.6.5. 32 7.5 1.8 2.4 

Brislach 427 9.8 1058 18 25 6.2.3. 58 3.8 2 3.3 

Buchs 622 9.6 1147 11 25 6.2.2. 35 4.2 2.1 2.9 

Dintikon 652 8.5 1174 7 100 6.2.4. 77 4.1 2.3 3.4 

Duebendorf 604 8.6 1156 12 25 6.2.3. 56 5.5 2 3.2 

Fescoggia 841 8.9 1995 9 50 6.2.2. 62 4.1 1.9 3 

Gossau 750 8.3 1395 13 25 6.2.4. 65 3.7 1.8 2.9 

Grafenried 571 8.5 1099 9 50 6.2.3. 82 3.8 2.1 3.3 

Habsburg 429 9.4 1034 12 25 6.2.3. 76 3.9 1.9 3.1 

Lausanne 763 9.0 1283 12 50 6.2.4. 97 3.7 2.3 3.5 

Le Locle 1033 6.5 1513 10 25 6.2.5. 58 3.9 2.3 3.2 

Lohn 561 8.7 1199 9 25 6.2.3. 65 4 1.8 3.3 

Menzberg 985 7.0 1572 8 25 6.2.5. 77 3.5 2.3 3.4 

Moehlin 340 10.2 1075 6 25 6.2.3. 69 3.7 2.4 3.4 

Muri 490 9.4 1153 8 100 6.2.3. 63 3.9 2.4 3 

Neuendorf 432 8.9 1106 16 25 6.2.3. 54 4.7 2.4 2.9 

Otelfingen 542 9.1 1143 24 25 6.2.3. 67 3.7 2.2 3.2 

Peseux 784 8.4 1184 10 25 6.2.4. 35 5 2.2 3 

Risch 489 9.6 1201 10 10 6.2.2. 38 3.4 2.3 3.1 

Schwanden 679 7.8 1807 9 10 6.2.5. 30 3.9 2.1 2.9 

Steg-Hohtenn 1150 5.9 994 11 25 6.6.2. 21 6.9 1.5 2.6 

Taegerwilen 565 8.7 997 13 50 6.2.3. 13 4 2.6 2.9 

Tramelan 1002 6.8 1483 7 50 6.2.5. 59 4.9 1.9 3.2 

Uzwil 635 8.2 1145 9 25 6.2.4. 40 3.6 2.5 3 

Vilters-Wangs 849 7.4 1338 13 25 6.2.5. 62 4.6 1.9 3.1 

Wileroltigen 496 9.6 1014 13 25 6.2.3. 74 3.8 2.2 3.4 

Willisau 677 8.3 1228 6 50 6.2.4. 97 3.5 2.2 3.1 

Wittnau 484 9.4 1131 18 25 6.2.3. 59 4.3 2 3.3 

Wolfwil 427 9.0 1105 7 25 6.2.3. 99 3.9 2.3 3.2 

Wynigen 629 8.2 1169 7 25 6.2.3. 71 4.1 2.7 3.3 

Zofingen 523 8.8 1106 9 25 6.2.3. 49 4.9 3.3 3.1 

MAT, MAP: Mean annual air temperature and precipitation sum per site were interpolated from MeteoSwiss data for the 20 
reference period 1981-2010 (©MeteoSchweiz); Forest community: Codes follow the TypoCH classification (Delarze et al., 21 
2015): 6.2.2. Luzulo-Fagenion, 6.2.3. Galio-Fagenion, 6.2.4. Lonicero-Fagenion, 6.2.5. Abieti-Fagenion, 6.6.2. Vaccinio-22 
Piceion, 6.6.5. Erico-Pinion (Delarze et al., 2015); Cover: Percentage vegetation cover; LAI: Leaf Area Index;Nutrient value: 23 
Average abundances weighted Landolt Nutrient indicator value ranging between 1 and 5 (Landolt et al., 2010).  24 
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Table S2. Mean seedling densities per hectare and stand of Douglas fir, Norway spruce, silver fir, 25 
beech, other broadleaved species and other conifer species. 26 

 Douglas fir  Norway spruce  Silver fir  Beech  Broadleaved  Conifers 

Forest stand Dens. SE %  Dens. SE %  Dens. SE %  Dens. SE %  Dens. SE %  Dens. SE % 

Alberswil 200 137 5  1300 628 33  2200 803 55  67 42 2  200 73 5  33 33 1 

Altdorf 100 68 2  100 68 2  2367 753 46  67 67 1  2500 449 49  0 0 0 

Ammerswil 267 99 5  167 167 3  667 133 12  500 252 9  4167 761 72  0 0 0 

Andwil 133 67 3  867 240 20  2367 761 55  333 152 8  600 318 14  0 0 0 

Auenstein 33 33 0  33 33 0  800 514 4  15400 12426 83  2367 1263 13  0 0 0 

Azmoos 833 720 1  100 45 0  67 67 0  68367 34338 67  31733 10628 31  967 889 1 

Beinwil 233 80 1  133 67 0  2767 668 9  1167 753 4  27533 6246 86  0 0 0 

Biel 200 126 2  200 137 2  1367 488 15  1967 678 21  5667 2652 60  0 0 0 

Bratsch 8467 2574 69  1200 490 10  0 0 0  0 0 0  2400 407 20  233 80 2 

Brislach 67 67 0  133 67 0  1000 310 3  400 146 1  30200 9497 94  233 120 1 

Buchs 33 33 0  33 33 0  1233 880 2  53567 29888 78  13800 6703 20  0 0 0 

Dintikon 467 246 3  1133 650 8  1200 426 9  400 322 3  10467 7470 77  0 0 0 

Duebendorf 100 100 1  300 161 2  2700 1494 22  2000 551 16  7200 3593 59  0 0 0 

Fescoggia 10867 3758 68  0 0 0  33 33 0  4367 3050 27  800 213 5  0 0 0 

Gossau 567 344 3  7633 3944 35  12833 6226 59  100 100 0  700 361 3  0 0 0 

Grafenried 733 508 22  433 320 13  1233 581 36  167 80 5  833 528 25  0 0 0 

Habsburg 0 0 0  33 33 1  33 33 1  4100 1791 68  1833 816 31  0 0 0 

Lausanne 1900 1821 13  133 133 1  1333 1294 9  100 100 1  10667 8977 75  0 0 0 

Le Locle 400 258 3  267 169 2  533 235 4  367 141 3  12900 10332 89  0 0 0 

Lohn 3900 2194 16  375 202 2  3125 1284 13  1350 595 6  15750 4432 64  0 0 0 

Menzberg 1267 982 16  2700 2700 34  3333 2391 43  33 33 0  500 277 6  0 0 0 

Moehlin 267 133 2  467 143 3  367 328 2  200 89 1  14167 5073 92  0 0 0 

Muri 1267 1034 11  533 371 5  667 321 6  4900 2430 44  3600 2118 33  100 68 1 

Neuendorf 350 241 4  7200 3909 80  525 414 6  550 223 6  325 113 4  0 0 0 

Otelfingen 667 523 3  233 95 1  3167 1745 12  19833 12726 76  2300 1291 9  0 0 0 

Peseux 533 161 2  100 68 0  8400 1751 26  6867 2254 21  16133 4073 50  33 33 0 

Risch 1433 670 11  2833 1100 21  7533 3582 57  200 89 2  1167 316 9  100 100 1 

Schwanden 2167 1364 10  900 392 4  1567 418 8  6767 4706 33  9300 3184 45  0 0 0 

Steg-Hohtenn 29067 25492 67  1167 457 3  600 292 1  0 0 0  12400 10419 29  67 42 0 

Taegerwilen 100 100 1  533 223 7  5733 2999 79  267 267 4  633 307 9  0 0 0 

Tramelan 1033 656 4  167 80 1  16500 5645 68  2700 1144 11  3767 812 16  0 0 0 

Uzwil 2000 1163 24  1067 481 13  3567 1559 43  200 126 2  1500 478 18  0 0 0 

Vilters-Wangs 433 244 1  1533 840 4  16367 7566 43  467 204 1  19200 6821 51  0 0 0 

Wileroltigen 0 0 0  0 0 0  1400 706 49  300 262 11  1067 628 38  67 42 2 

Willisau 1400 973 41  1267 784 37  300 134 9  0 0 0  467 353 14  0 0 0 

Wittnau 125 65 1  375 319 3  6800 3929 60  200 136 2  3725 2143 33  50 33 0 

Wolfwil 0 0 0  3633 2210 88  267 267 6  33 33 1  133 133 3  67 42 2 

Wynigen 33 33 1  333 295 10  2567 2138 73  167 61 5  400 327 11  0 0 0 

Zofingen 500 425 8  700 623 11  467 176 7  4500 2945 68  433 303 7  0 0 0 

Dens.: density per hectare of seedlings <130 cm height, SE: standard error, %: percentage of seedlings. For the species 27 
contained in the categories ‘Broadleaved’ and ‘Conifers’ refer to Figure 3.  28 
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Table S3. Mean sapling densities per hectare and stand of Douglas fir, Norway spruce, silver fir, 29 
beech, other broadleaved species and other conifer species. 30 

 Douglas fir  Norway spruce  Silver fir  Beech  Broadleaved  Conifers 

Forest stand Dens. SE %  Dens. SE %  Dens. SE %  Dens. SE %  Dens. SE %  Dens. SE % 

Alberswil 0 0 0  300 153 69  100 68 23  0 0 0  33 33 8  0 0 0 

Altdorf 67 67 3  0 0 0  733 169 32  300 191 13  1133 472 49  33 33 1 

Ammerswil 0 0 0  33 33 2  33 33 2  367 228 20  1400 685 76  0 0 0 

Andwil 0 0 0  400 273 31  867 570 67  0 0 0  33 33 3  0 0 0 

Auenstein 0 0 0  33 33 4  0 0 0  133 84 17  600 459 78  0 0 0 

Azmoos 0 0 0  0 0 0  0 0 0  4767 2337 88  533 415 10  67 67 1 

Beinwil 0 0 0  0 0 0  133 99 9  300 68 20  1100 551 72  0 0 0 

Biel 33 33 0  267 99 4  1433 457 21  3533 1063 52  1467 648 22  0 0 0 

Bratsch 33 33 3  567 141 50  0 0 0  0 0 0  533 276 47  0 0 0 

Brislach 0 0 0  0 0 0  133 99 19  267 267 38  300 191 43  0 0 0 

Buchs 0 0 0  0 0 0  0 0 0  967 401 83  200 137 17  0 0 0 

Dintikon 467 276 18  200 200 8  0 0 0  467 143 18  1500 1006 57  0 0 0 

Duebendorf 0 0 0  0 0 0  0 0 0  5700 2429 85  1000 468 15  0 0 0 

Fescoggia 133 133 10  0 0 0  0 0 0  33 33 3  1100 434 85  33 33 3 

Gossau 33 33 20  0 0 0  0 0 0  100 68 60  33 33 20  0 0 0 

Grafenried 0 0 0  33 33 17  67 42 33  100 68 50  0 0 0  0 0 0 

Habsburg 0 0 0  0 0 0  0 0 0  3733 2137 84  700 267 16  0 0 0 

Lausanne 0 0 0  33 33 6  100 68 19  0 0 0  333 152 63  33 33 6 

Le Locle 0 0 0  0 0 0  233 196 18  400 103 31  667 262 51  0 0 0 

Lohn 750 473 23  475 364 15  100 76 3  1350 786 42  550 299 17  0 0 0 

Menzberg 0 0 0  0 0 0  0 0 0  0 0 0  200 137 100  0 0 0 

Moehlin 0 0 0  0 0 0  0 0 0  0 0 0  0 0 0  0 0 0 

Muri 0 0 0  0 0 0  100 100 7  300 144 20  1100 1100 73  0 0 0 

Neuendorf 100 76 3  1875 833 56  25 25 1  1050 366 31  300 156 9  0 0 0 

Otelfingen 0 0 0  67 42 6  0 0 0  900 191 87  67 67 6  0 0 0 

Peseux 300 300 7  67 67 2  33 33 1  2067 690 50  1633 961 40  33 33 1 

Risch 0 0 0  100 100 50  100 100 50  0 0 0  0 0 0  0 0 0 

Schwanden 0 0 0  0 0 0  0 0 0  233 158 100  0 0 0  0 0 0 

Steg-Hohtenn 0 0 0  267 176 15  200 126 11  0 0 0  1367 714 75  0 0 0 

Taegerwilen 0 0 0  267 267 8  400 273 12  2800 1174 81  0 0 0  0 0 0 

Tramelan 0 0 0  0 0 0  833 391 64  133 99 10  333 223 26  0 0 0 

Uzwil 233 196 12  833 486 42  167 109 8  33 33 2  600 450 30  133 133 7 

Vilters-Wangs 0 0 0  0 0 0  0 0 0  0 0 0  33 33 100  0 0 0 

Wileroltigen 0 0 0  0 0 0  200 137 29  200 126 29  300 224 43  0 0 0 

Willisau 0 0 0  0 0 0  100 68 100  0 0 0  0 0 0  0 0 0 

Wittnau 0 0 0  0 0 0  0 0 0  300 165 33  600 336 67  0 0 0 

Wolfwil 33 33 6  200 200 38  167 131 31  0 0 0  133 133 25  0 0 0 

Wynigen 67 67 9  0 0 0  100 100 13  567 374 74  33 33 4  0 0 0 

Zofingen 33 33 2  167 80 9  167 95 9  1367 576 75  100 68 5  0 0 0 

Dens.: density per hectare of saplings (≥130 cm height and <12 cm DBH), SE: standard error, %: percentage of seedlings. 31 
For the species contained in the categories ‘Broadleaved’ and ‘Conifers’ refer to Figure 3.  32 
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Table S4. Mean seedling (A) and sapling (B) densities per hectare and forest community of Douglas 33 
fir, Norway spruce, silver fir, beech, other broadleaved species and other conifers. 34 

 Douglas fir  Spruce  Silver fir  Beech  Broadleaved  Conifers 

Forest community Dens. SE %  Dens. SE %  Dens. SE %  Dens. SE %  Dens. SE %  Dens. SE % 

(A) Seedlings                        
                       

Galio-Fagenion 477 196 3 
 

794 379 5 
 

1766 412 11 
 

6263 3476 40 
 

6452 2107 41 
 

74 49 0 

Luzulo-Fagenion 4111 3402 13 
 

956 939 3 
 

2933 2326 9 
 

19378 17137 59 
 

5256 4274 16 
 

33 33 0 

Lonicero-Fagenion 826 246 6 
 

1515 783 10 
 

3885 1362 26 
 

1026 740 7 
 

7585 3178 51 
 

7 5 0 

Abieti-Fagenion 1060 324 5 
 

1113 466 5 
 

7660 3610 36 
 

2067 1266 10 
 

9133 3308 43 
 

0 0 0 

Mountain conifer 

forests 
18767 10300 68 

 
1183 17 4 

 
300 300 1 

 
0 0 0 

 
7400 5000 27 

 
150 83 1 

(B) Saplings                        
                       

Galio-Fagenion 54 37 2 
 

171 94 7 
 

183 77 8 
 

1387 389 60 
 

516 107 22 
 

5 4 0 

Luzulo-Fagenion 44 44 5 
 

33 33 4 
 

33 33 4 
 

333 317 38 
 

433 338 49 
 

11 11 1 

Lonicero-Fagenion 115 58 8 
 

204 93 14 
 

167 90 12 
 

330 224 23 
 

585 221 41 
 

22 15 2 

Abieti-Fagenion 0 0 0 
 

0 0 0 
 

213 161 35 
 

153 76 25 
 

247 121 40 
 

0 0 0 

Mountain conifer 

forests 
17 17 1 

 
417 150 28 

 
100 100 7 

 
0 0 0 

 
950 417 64 

 
0 0 0 

Dens.: density per hectare of seedlings and saplings, SE: standard error, %: percentage of seedlings, forest communities 35 
follow the TypoCH classification (Delarze et al., 2015): Galio-Fagenion (N = 20), Luzulo-Fagenion (N = 3), Lonicero-36 
Fagenion (N = 9), Abieti-Fagenion (N = 5) and Mountain conifer forests (Ononido-Pinion (N = 1), Vaccinio-Piceion (N = 37 
1)). For the species contained in the categories ‘Broadleaved’ and ‘Conifers’ refer to Figure 3. 38 


