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A study on composition structure and species diversity in ecotone of coniferous and broad_leaved forest
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Abstract This paper studied on species diversity in ecotone of coniferous and broad_leaved forest community
in Russia plain. The results show that species diversity in this region is similar to those in most other ecotones.
The species diversity in the ecotone mixed coniferous and broad_leaved forest is higher than those in contigu-
ous communities  coniferous and broad _leaved forest . The composition structure of mixed coniferous and
broad_leaved forest communities represents its special transition feature. In this ecotone the higher diversity
cant demonstrate the increasing of the community stability. Therefore the correct results rely on the integrated
consideration of more indexes when the relationship between species diversity and community stability is dis-
cussed.
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3.7C 550 ~ 600 mm 1 -10 C 6
+18 C 6~8 " N
— Picea
abies Pinus sylvestris Tilia cordata Populus tremula
Betula verrucosa Acer platanoides Ulmus laevis Fraxinus ex-
celstor Quercus robur
6 13 12
- Picea abies — Pinus sylvestris comm. - Betula verrucosa — Pinus sylves-
tris comm. - Tilia cordata — Picea abies comm. - - Betula verruco-
sa — Picea abies — Populus tremula comm. - - Picea abies — Pinus sylvestris — Betula
verrucosa comm. - Betula verrucosa — Populus tremula comm. - Quercus
robur — Tilia cordata comm. - Betula verrucosa — Ulmus laveuis comm. -
Betula verrucosa — Tilia cordata comm. - Tilia cordata — Populus tremula comm.
- - Tilia cordata — Ulmus laveuis — Fraxinus excelsior comm. - Betula ver-

rucosa — Quercus robur comm.
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1 3
Table 1  The comparison of plant composition of shrub layer in three different forest communities
%
Forest type Community type Canopy density Shrub species  Shrub coverage %
Coniferous forest Picea abies — Pinus sylvestris 0.87 3 3
Mi oniferous-broad- ) .82 .
ixed coniferous-broad Tilia cordata — Picea abies 0.8 8 79.6
leaved forest
Deciduous broad _leaved Quercus robur — Tilia cordata 0.80 6 19.5
forest
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3.1
3.1.1
500 m’
27 ~65 35.5% ~60.0%
Ajuga reptans Asarum europaeum Actaea spicata Ca-
lamagrostis arundinacea Campanula trachelium Carex pilosa
Chamaenerion angustifolium Cirsium vulgare Crepis biennis
Dactylis glomerata Dryopterts carthusiana Hieracium pilosella
Leucanthemum vulgare Ranunculus cassubicus Rumex aquaticus  R. ace-
tosa R. confertus Silene nutans 13.8 ~40. 0%
Vaccinium myrtillus 7.4 ~19.4%
Convallaria majalis Oxalis acetosella Aegopodium podagraria
Corydalis marschalliana C. solida Carex acuta C. ericetorum
0~18.9% Calluna vulgaris Chimaphila umbellata
Linnaea borealis Rubus saxatilis - - -
0~6.7% Stellaria media Polygonatum
dumetorum  Melampyrum cristatum  Lithospermum officinale - - -
- 2 3
3.1.2
"o
1 2~3m 16
Sorbus aucupar-
ia 86.2% Padus racemosa 75. 9% FEuonymus verucosa 72. 4%
Lonicera xylosteum 70. 7% Corylus avellana 60. 3% Frangula alnus 58.
6% Viburnum opulus 53. 5% Sambucus racemosa 44. 8%
Daphne mezerum 17. 2% Malus silvestris 17. 2% Pyrus communis 13.
8% Ribes nigrum 13. 6% Chamaecytisus ruthenicus 6. 9%

Rosa canina 6. 4% Juniperus comminis 5.2% Amelanchier spicata
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Table 2 The characteristics of life form composition in different forest communities
. Phanerophyte ~ Chamaephytes Hemicryptophytes Cryptophytes Therophytes
Communities % % % % %
Picea abies — Pinus sylvestris 2.7 18.9 378 8.2 5.4
Betula verrucosa — Pinus sylvestris 355 6.3 38.7 12.9 6.4
Tilia cordata — Picea abies 2.6 3.7 356 7.4 3.7
Betula verrucosa — Picea abies 40.0 0 46.7 10.0 3.3
— Populus tremula
Picea abies — Pinus sylvesiris — 23.2 11.7 46.7 11.7 6.7
Betula verrucosa
- 1. . 2. 10.
Betula verrucosa — Populus tremula 6 5.3 52.6 0-3 0
Quercus robur — Tilia cordata 37.8 0 46.0 16.2 0
- . . . 19.4 .1
Betula verrucosa — Tilia cordata 35:5 6.5 35:3 ? 3
Betula verrucosa — Ulmus laveuis 13.8 6.2 60.0 16.9 3.1
- 1. .4 43. 12. .
Tilia cordata — Populus tremula 313 ? 3-8 3 3.0
Tilia cordata — Ulmus laveuis — 34.2 2.6 42.1 21.1 0
Fraxinus excelsior
Betula verrucosa — Quercus robur 32.0 4.0 48.0 12.0 4.0
3
Table 3 The species diversity and community evenness of different forest communities
Communities No. of species Species diversity index ~Community evenness index
- Picea abies — Pinus sylvestris 27 3.9280 0. 8459
- Betula verrucosa — Pinus sylvestris 37 4.3581 0. 3866
- Tilia cordata — Picea abies 31 5. 1887 0.7671
- - Betula verrucosa - Picea 30 3.9726 0. 8096
abies — Populus tremula
- —  Picea abies — Pinus sylvestris 60 5 0212 0. 8501
— Betula verrucosa
- Betula verrucosa — Populus tremula 38 4.2971 0. 8188
- Betula verrucosa - Tilia cordata 31 4.1152 0. 8307
- Betula verrucosa — Ulmus laveuis 65 3.6414 0.8616
- Tilia cordata — Populus tremula 32 4.3037 0.7927
- Quercus robur — Tilia cordata 37 3. 1401 0. 6028
- - TL'lLa cordata — Ulmus laveuis 38 44172 0.8417
— Fraxinus excelsior
—  Betula verrucosa — Quercus robur 50 4.6857 0.8302
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5.0% - - -
Pulmonaria obscura Galeobdo-
lon luteum Mercurialis perennis
Mainanthemum bifolium
<15% Rhytidiadelphus triquetrus Atrichum
undulatum
3.2
3 —
3 3.1401 ~5.
1887 0.3866 ~0.8616
3.6414 ~5.0212 4.6352 0.3866 ~0.8501
0.7034 3.9280 0.8459
20 21 _
3.3
4
4 -
Table 4 The species diversity and evenness index of Betula verrucosa — Pinus sylvestris community in different habi-
tats
Sample no. Soil moisture Soil fertility Species diversity index Commur.utz{f evenness
mdex
93_11 72.00 8.50 4.8702 0.8975
93_12 63.00 7.12 3.5401 0.7364
93_13 70.38 7.50 3.9119 0.8648
93_20 71.50 8.00 4.5268 0.8626
93_21 69.50 6.06 3.4471 0.7729
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