Freitag et al.: Pine forests in South Western Siberia

Appendix E1. Floristic composition and environmental determinants of pine forests (all relevés, n =50) in the hemiboreal zone of Western Siberia. Species are sorted by structural layer, then arranged by frequency.

Anhang E1. Artenzusammensetzung und Umweltdeterminanten von Kiefernwildern (alle Vegetationsaufnahmen, n =50) der hemiborealen Zone Westsibierens. Arten wurden erst nach Strukturschicht, dann nach Stetigkeit sortiert.
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Relevé area (m2) 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Altitude (m) 78 8 83 56 60 67 62 59 72 69 69 63 64 87 91 9% 135 77 69 73 8 79 79 66 73 71 60 76 66 8 77 74 66 104 66 66 999 59 5960 60 65 77 9% 67 69 72 69 66 66 82
Aspect (degrees) 320 275 SE SE v W
Slope (degrees) 0 0 0 3 0 0 0 10 3 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 8
Cover shrub layer (%) 1 1 1 1 1 2 8 2 1 5 1 2 1 1 5 15 5 2 5 1 5 1 2 5 1 5 2 5 8 8 2 2 5
Cover herb layer (%) 20 5 10 20 20 10 15 15 20 10 15 3 20 15 20 20 25 15 45 15 20 55 75 50 4 80 55 3 45 35 20 35 20 40 60 50 40 60 25 50 30 30 25 20 20 45 20 25 40
Cover moss layer (%) 3 5 3 2 1 1 7 1 1 9 25 7 5 7 8 7 8 6 7 65 3 25 3 3 3 7 1 25 4 5 8 85 7 8 7 2 25 6 25 15 15 85 85 5 3
Cover lichen layer (%) 1 1 1 4 1 1 1 1 1 1 1 1 5
Cover litter layer (%) 100 8 98 90 99 100 100 60 99 99 60 8 8 80 45 40 50 35 50 40 45 8 8 70 100 100 40 30 100 60 60 100 99 98 20 20 40 15 20 98 100 80 95 99 95 95 30 40 70 99
Height (highest) shrubs (m) 1.3 2 1 1 05 06 5 1.5 1 2 1.5 2 0.5 08 4 4 35 22 1.6 1.5 2 1 4 3 1 6 3 4 3 3 5 1.8 45
Aver. height herbs (cm) 10 10 10 15 15 8 15 10 15 10 15 8 15 15 18 15 15 20 20 15 20 22 26 20 10 10 25 30 8 30 30 15 15 20 30 45 40 45 50 20 30 35 22 20 25 25 30 22 20 25
Maximum height herbs (cm) 40 20 50 40 35 30 40 35 45 30 35 30 40 35 45 50 45 45 50 35 45 50 50 50 35 30 50 100 25 100 60 50 50 40 60 8 90 90 8 45 50 65 50 35 40 40 50 40 40 40
Av. height tree layer 1 24 20 22 22 23 19 17 23 25 26 30 22 23 17 26 23 24 20 20 22 17 21 23 24 25 23 25 22 19 23 20 18 24 20 7 5 14 12 6 23 23 16 22 18 25 22 15 14 23 25
Max height of tree layer 1 (m) 24 20 22 22 23 19 17 23 25 26 30 22 23 17 26 23 24 20 20 22 17 21 23 24 25 23 25 22 19 23 20 18 24 20 8 6 14 12 7 23 23 16 22 18 25 22 15 14 23 25
Cover of tree layer 1 40 30 35 30 25 30 25 30 20 35 15 30 25 35 35 25 30 20 30 20 25 30 25 25 20 30 15 10 25 20 25 30 25 20 20 10 30 15 5 25 20 20 12 10 15 2 5 20 20 25
Av. height tree layer 2 11 14 8 7 8 1 12 15 11 13 1 9 9 1 18 22 18 14 12 18 15 5 3 4 1 4 12 15 12 17 13 16 19 13 8 17 2
Max height of tree layer 2 11 14 8 7 8 1 12 15 11 13 1 9 9 1 18 22 18 14 14 18 15 6 3 4 1 5 12 15 12 17 13 16 19 13 8 17 2
Cover of tree layer 2 5 5 2 5 2 1 1 4 5 5 3 3 5 5 1 3 5 2 8 3 5 5 5 1 3 1 1 1 2 1 1 1 1 15 5 2 5
Shrub height (m) L3 15 1 1 05 05 5 1.5 1 1 1 12 15 05 16 2 1.5 1.8 1 1.5 15 1 22 2 1 3 1.8 2 1.8 1.8 4 1.8 2
Land cover CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF
GPS Precision (m) 10 10 10 10 5 8 10 8 10 8 9 10 9 10 8 10 10 10 10 10 10 9 10 10 10 9 10 8 9 9 9 8 8 5 7 6 10 10 8 10 10 6 9 10 10 7 10 7 10 29
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Sl = = Il 5l = = Sl = Sl = 5l = = Sl = Sl Il 5l = = Sl = Sl Il 5l = = = = Sl Il Sl = = Sl = Sl Il Sl = = Sl = = = Sl = = Sl
Ph 0 5 482 42 413 463 44 451 486 457 393 391 376 375 366 388 412 42 39 446 387 419 357 349 339 37 354 447 332 359 328 3.66 357 0 411 491 345 28 325 296 291 487 452 27 38 334 335 0 0 346 O 0
Ph_5 30 502 468 422 45 477 51 489 461 434 0 426 43 462 46 473 451 445 426 398 401 416 397 421 466 3.85 402 373 329 3.68 453 334 48 441 484 297 0 0 315 3.06 456 478 329 399 418 4.65 3.8 0 0 0 0
Scorch marks (fire) - s strong, m medium, w weak s - m - w s s - m - - - W - w - - - w - - - s - - w W w w - - s s W - - w w m s m m m - - - - - w -
Cluster A B B B A A A B A B B B B B B B B B C B B C D C A A D D A C D A C C E E E E E C C E D D D E D D C
Number of species 23 17 14 27 19 20 20 17 29 22 23 15 21 26 24 30 26 39 40 28 29 30 18 29 18 15 18 29 15 38 18 18 29 33 13 12 11 10 14 36 27 15 23 26 31 13 9 12 19 43
Layer Frequency
Pinus sylvestris tl 49 37 37 37 37 37 37 37 37 18 37 18 37 37 37 37 371 37 18 37 18 18 37 18 37 18 37 18 18 18 18 18 37 37 18 18 8 38 18 2 18 18 18 18 8 18 8 18 18 18
Betula pendula tl 8 . . . . . 2 . 2 . 8 . . 2 . 2 . . 2 8 . . . . . . . . 8
Pinus sylvestris 2 27 2 2 8 2 2 2 . 2 2 . . 0.1 2 . 2 2 5 2 2 8 0.1 8 2 8 8 8 8 18 2 2 8
Betula pendula 2 9 2 2 2 8 0.1 0.1 2 . 2 2
Populus tremula 2 2 . . . . . . . . . . . . . 2 . 8
Betula pendula sl 16 0.1 . . . 2 . 0.1 0.1 0.1 8 2 2 . 2 2 0.1 2 0.1 2 2 0.1 . .
Sorbus aucuparia sl 15 0.1 2 2 0.1 0.1 . 2 8 2 2 2 . . . . 2 2 2 . 2 2
Pinus sylvestris sl 14 2 . 0.1 . 0.1 0.1 . 0.1 0.1 2 . 0.1 2 2 8 . . 0.1 8 2 .
Populus tremula sl 13 . 0.1 0.1 2 0.1 0.1 2 . 0.1 2 0.1 2 2 2 0.1
Frangula alnus sl 4 0.1 . . 0.1 2 0.1 .
Picea obovata sl 3 . . 0.1 2 2
Salix caprea sl 2 0.1 0.1 . .
Pinus sibirica sl 2 0.1 2
Juniperus communis sl 1 2 .
Daphne mezereum sl 1 0.1
Rosa majalis sl 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Pinus sylvestris jl 30 . 2 2 2 0.1 0.1 0.1 0.1 0.1 2 0.1 . 0.1 0.1 0.1 2 0.1 2 . 01 01 01 0.1 2 . 2 2 2 0.1 2 2 2 0.1 0.1
Populus tremula jl 8 0.1 . . . 2 . 2 . . 0.1 0.1 . 2 0.1 0.1 .
Sorbus aucuparia jl 8 0.1 0.1 . 0.1 0.1 2 2 . 2 0.1
Betula pendula jl 4 0.1 0.1 0.1 2 . .
Salix myrtilloides jl 2 . 0.1 2
Salix aurita jl 1 0.1 .
Picea obovata jl 1 0.1
Salix caprea jl 1 . . . . . . . . . . . . . . . . . . . 0.1 . . . . . . . . . . . . . . . . . . . . .
Chimaphila umbellata hl 41 8 5 8 8 8 5 5 8 8 5 5 5 8 8 18 8 8 8 5 8 8 5 2 18 5 8 . . 5 5 . 8 8 2 . . . . . 2 5 01 0.1 2 2 2 . 0.1 2 2
Vaccinium vitis-idaea hl 36 . 0.1 0.1 8 . 0.1 . . . . . . . . 8 8 5 8 8 2 62 2 . 2 8 2 8 . 18 5 5 2 2 2 8 . 8 5 18 18 8 8 8 8 18 2
Calamagrostis arundinacea hl 34 2 0.1 2 2 2 0.1 . 2 2 5 0.1 2 2 0.1 2 2 2 8 5 . 5 5 8 0.1 . 2 8 2 5 5 5 8 5 2 2 . 2 8
Orthilia secunda hl 34 8 . 0.1 5 . . . 2 5 01 01 01 5 2 5 5 2 5 0.1 2 2 2 5 2 2 . 2 5 5 2 2 5 0.1 5 0.1 2 5
Antennaria dioica hl 33 5 2 . 5 5 5 5 2 2 0.1 5 . 8 5 2 5 . 5 0.1 2 . 2 . 2 2 5 . 2 5 . 0.1
Carex ericetorum hl 32 2 2 0.1 2 2 5 2 2 5 5 5 0.1 2 0.1 2 0.1 2 2 5 . 0.1 5 5 . . 2 . . 5 2 . . . 0.1 . . . . . . .
Vaccinium myrtillus hl 32 2 . . . . . . . . . 0.1 . . . . 5 2 8 2 . . . 2 . . 37 18 . 18 8 . 2 0.1 2 18 2 8 2 5 18 8 2
Lupinaster pentaphyllus hl 26 0.1 2 2 0.1 2 5 2 2 0.1 0.1 2 2 2 2 2 2 0.1 01 01 2 2 01 01 01 2 2 2 0.1 0.1 2 2 0.1 0.1 0.1
Equisetum hyemale hl 25 0.1 5 2 2 2 2 2 2 2 5 5 0.1 2 0.1 0.1 2 2 5 . . 0.1 . . 0.1 5 . . . . . 2 0.1 . . 5 5 . . . .
Ledum palustre hl 25 . . . 2 . . . . . 5 18 2 8 . . 37 37 37 37 37 . . 8 5 8 8 5 2 5 5 .
Maianthemum bifolium hl 24 . . . . . . . 0.1 . . . . 0.1 . . . 2 2 5 0.1 2 0.1 5 . . 5 5 . 2 2 . 5 2 2 0.1 2 2 2 2 2
Hieracium umbellatum hl 23 0.1 0.1 2 2 2 2 01 01 01 2 0.1 5 01 01 01 01 0.1 . 01 01 0.1 2 2 0.1 . 0.1 2 0.1 2 2 2 . . 2 2 2
Rubus saxatilis hl 22 5 2 0.1 2 01 0.1 5 . 2 18 0.1 5 0.1 8 5 8 8 8 2 2 0.1 . 8
Melampyrum pratense hl 22 . . . . . . . . . 2 2 . 2 0.1 2 . . 2 . . 2 . 2 . . 2 2 0.1 2 2 2 0.1 2
Polygonatum odoratum hl 22 5 . . 5 8 5 8 . 5 . 2 5 5 . . 2 0.1 . . 0.1 0.1 . 2 2 . 0.1 . 2 0.1 . 0.1 . . . . . .
Solidago virgaurea hl 21 0.1 01 0.1 2 2 2 0.1 2 01 01 01 . 2 01 01 01 01 01 01 01 01 . 0.1 2 0.1 0.1 . 0.1 2 . 2 2 2 2 0.1 0.1 2 0.1 0.1 . 2
Calamagrostis epigeios hl 19 . 0.1 2 0.1 2 2 0.1 2 2 2 5 2 2 0.1 0.1 0.1 2 0.1 0.1 . 0.1 0.1 2 . . . . . . 0.1 . . 2
Carex lasiocarpa hl 18 0.1 . . . . . 5 5 . 8 . 8 8 8 5 5 5 5 . 18 2 0.1 .
Lycopodium clavatum hl 17 . 0.1 . . . . . . . 8 . . 2 5 . 8 . . 18 8 2 . . 2 . . 2 2 5
Pyrola chlorantha hl 16 2 5 0.1 0.1 0.1 2 0.1 0.1 5 01 0.1 . 5 2 . . 2 0.1 . . 2 01 0.1 2 5 2 0.1 . . .
Trientalis europaea hl 15 2 . 5 2 5 2 2 2 2 0.1 . . 2 0.1 . 2 5
Calamagrostis canescens hl 14 . . . . . . . . . . . . . . . . 2 . . . . 5 8 8 5 . . 8 5 2 5 .
Pulsatilla patens hl 13 01 01 01 0.1 2 5 2 01 01 01 0.1 0.1 01 01 01 01 2 2 0.1 2 0.1 0.1 5 2 . . . . . . . 0.1
Chamaedaphne calyculata hl 13 . . . . . . . 8 18 8 8 18 8 2 .
Diphasiastrum complanatum hl 13 0.1 2 5 2 8 5 5 . . . . . . . 2
Kadenia dubia hl 13 . . . . . . . . . . . 0.1 2 2 2 0.1 2 5 2 2
Dianthus versicolor hl 12 2 01 0.1 2 0.1 2 01 0.1 0.1 2 2 . . . . . . . . 2 . . .
Goodyera repens hl 12 . . . . . . . 0.1 2 2 01 01 01 01 0.1 2 2 0.1 . 2 0.1 0.1 2
Carex supina hl 10 0.1 2 0.1 0.1 2 0.1 5 0.1 0.1 2 0.1 0.1 0.1 . . . .
Oxycoccus palustris hl 9 . . . . 2 2 5 . 5 .
Pteridium aquilinum hl 9 . . . . . 8 0.1 . . . 0.1 . 8 . 8 8
Vicia sepium hl 9 0.1 0.1 2 0.1 . 0.1 01 0.1 2 . . 0.1 2 0.1 2 0.1
Agrostis tenuis hl 9 2 . . . 2 . 0.1 2 . . . . . .
Equisetum sylvaticum hl 8 0.1 0.1 . . 0.1 . 0.1 2 0.1 8 0.1 2 0.1 .
Fragaria viridis hl 8 5 0.1 5 0.1 . 2 0.1 . 0.1
Linnaea borealis hl 8 . . 18 . 5 . . 5 .
Pimpinella saxifraga hl 7 . 2 0.1 0.1 2 . 2 0.1
Platanthera bifolia hl 7 3 2 2 . . . 0.1 .
Rubus chamaemorus hl 7 . . . . . . . 8 5 2 0.1
Achillea millefolium hl 7 2 0.1 0.1 0.1 2 0.1 0.1 . . .
Andromeda polifolia hl 7 . . . . 2 2 0.1 . .
Calluna vulgaris hl 6 2 . 01 01 0.1 . 5 0.1
Equisetum scirpoides hl 6 . . . 5 . . . 2
Eremogone saxatilis hl 6 . 0.1 0.1 0.1 . . . 5 5 0.1 . .
Galium boreale hl 6 0.1 0.1 0.1 0.1 . 2 2 .
Geranium pratense hl 6 . . 0.1 2 0.1 2
Melica nutans hl 5 0.1 2 . . . 2
Milium effusum hl 5 . . . . 0.1 0.1 2 . . 2
Pyrola rotundifolia hl 4 0.1 2 01 0.1 0.1 0.1 . . . 5
Rosa majalis hl 4 . . . . . . . . . 2 0.1 2
Silene nutans hl 4 01 0.1 . 0.1 0.1 . 0.1 0.1 . . 0.1 2 2 . .
Viola montana hl 4 . 0.1 . . . . . . 0.1 . . 0.1 . 0.1 0.1 . . 2 2 0.1 0.1
Viola rupestris hl 4 0.1 0.1 2 01 01 0.1 0.1 0.1 0.1 01 0.1 0.1 0.1 01 01 o1 2 .
Astragalus danicus hl 4 . . . 2
Eriophorum vaginatum hl 4 . . 2 0.1 0.1
Galium verum hl 4 2 . 0.1 .
Lathyrus pratensis hl 4 . 0.1 . . . 0.1 . . 2 .
Lathyrus vernus hl 4 0.1 . . . 0.1 01 0.1 . . 2 0.1 0.1 . . 0.1
Luzula pilosa hl 3 0.1 0.1 0.1 . 0.1 2 0.1 0.1 0.1
Melandrium album hl 3 2 . . .
Phragmites australis hl 3 2 0.1 0.1 . . .
Potentilla erecta hl 3 0.1 2 0.1 0.1 0.1
Pulmonaria mollis hl 3 . 0.1 2
Sphagnum species hl 3 . . . . . . . . . . . . 62 .
Veronica spicata hl 3 0.1 01 01 0.1 0.1 0.1 0.1 0.1 01 0.1 0.1 2 0.1 .
Agrostis gigantea hl 3 . 0.1
Angelica sylvestris hl 2 . . 0.1
Artemisia macrantha hl 2 0.1 0.1
Artemisia scoparia hl 2 0.1 .
Carex acutiformis hl 2 0.1 .
Cirsium heterophyllum hl 2 0.1 .
Deschampsia cespitosa hl 2 . 0.1
Dracocephalum ruyschiana hl 2 . 0.1 . .
Dryopteris carthusiana hl 2 0.1 . 0.1 . . 0.1
Equisetum pratense hl 1 0.1 0.1 . 0.1 0.1
Euphorbia esula hl 1 . . . . 0.1
Festuca rupicola hl 1 . 01 0.1 0.1 0.1
Hieracium pilosella hl 1 0.1 .
Inula salicina hl 1 . . 0.1
Koeleria macrantha hl 1 0.1 0.1 . . . .
Lathyrus pisiformis hl 1 0.1 0.1 01 0.1
Lathyrus tuberosus hl 1 0.1 .
Lysimachia vulgaris hl 1 . . 0.1
Poa angustifolia hl 1 0.1 0.1 .
Rumex acetosa hl 1 . 0.1
Sanguisorba officinalis hl 1 . 0.1
Stellaria graminea hl 1 0.1 .
Thalictrum minus hl 1 . . . 0.1
Trifolium medium hl 1 0.1 0.1 . . 0.1 . . . 0.1
Trommsdorfia maculata hl 1 . 0.1 0.1 0.1 0.1 0.1
Veronica chamaedrys hl 1 . 0.1 . . . . . .
Vicia cracca hl 1 0.1 0.1 0.1 0.1 . 0.1 0.1 0.1
Vicia sylvatica hl 1. . 0.1 0.1
Vicia tenuifolia hl 1 0.1 . . . . . . . . . . . . . 0.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pleurozium schreberi ml 44 18 8 18 5 01 62 2 8 87 18 62 37 62 62 62 62 2 62 62 37 18 37 2 37 62 2 8 37 5 5 8 8 5 5 2 2 2 18 18 18 62 87 37 2
Dicranum polysetum ml 28 5 5 5 5 5 0.1 5 8 2 8 5 5 8 5 5 . 5 5 2 . . 18 2 5 . 5 2 0.1 . 5 5 8 . 2
Hylocomium splendens ml 24 2 . . 5 5 18 0.1 8 . 0.1 2 5 8 2 5 5 2 2 0.1 . . 2 2 5 2 2 8 2 2
Cladonia species ml 9 0.1 0.1 0.1 0.1 0.1 0.1 . 01 0.1 2
Cladonia stellaris ml 6 0.1 0.1 2 2 0.1 0.1 . . . . . .
Sphagnum species ml 6 . . 62 63 62 62 18 . 8
Polytrichum species ml 5 . . 2 5 2 2 0.1
Cladonia portentosa ml 2 0.1 . 2
Cladonia arbuscula ml 2 0.1 2
Cladonia furcata ml 1 0.1 .
Sphagnum girgensohnii ml 1 2
Cladonia ciliata ml 1 0.1 .
Dicranum species ml 1 2
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