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Abstract
The objective of this research was to classify Darkola oriental
beech (Fagus orientalis Lipsky) plant communities in Pol-sefid
in Mazandaran Province on the basis of the above ground
vegetation and soil seed bank floristic dataset. We also tested
whether above ground plant communities can be recog}rllized by
a soil sged bank dataset. For this purpose 52 releves with an area
0 m” were made at the peak of the growing season during
June 2006 by a systematic-selective method and
consideration of the indicator stands concept. Vegetation data
were recorded separately for each life form. In each releve, soil
samples were also collected using 20 cm X 20 cm square metal
frame in six repetitions at the beginning of the 2007 growth
season. The metal frame was hammered into the soil to a depth
10 cm. This study used the seedling emergence approach to
recognize the size and richness of species composition in the
seed bank. By using two way indicator species analysis,
TWINSPAN, ~ four plant communities were separately
recognized in two series as above ground plant communities and
underground (soil seed bank) plant communities based on the
relative density of total plant species identified in the soil seed
bank and the percentage cover of each species in above ground
vegetation dataset matrices surveyed, respectively. Above
ground and underground plant communities’ fifness was
estimated at 68% based on similar membership of releves in
each plant community, when they were separately classified
from the soil seed bank and above ground vegetation points of
view. Results of discriminant analysis and detrended analysis
revealed that classification of plant communities on the basis of
the above ground vegetation dataset led to formig]%
distinguishable and separate groups whereas the soil seed ba
dataset, since it was %enerally composed of pioneer plant
species, could not display distinct plant communities. As a
result, we concluded that soil seed bank floristic data were not
suitable for plant community classification even though they
were related to some thsm raphical properties. The results of
indicator species analysis (IV) approved that there are four
aouﬁs of indicator plants which characterized Darkola oriental
ech forest into four distanced above ground plant
communities including: Fagus orientalis with Danae racemosa
understory type, Fagus orientalis- Acer velutinum types, Fagus
orientalis with Mercurialis perennis understory and Fagus
orientalis with Vaccinium arctostaphylos understory.

Keywords: Plant community, Soil seed bank, above ground
vegetation, TWINSPAN, DCA, Indicator species analysis (IV),
Oriental beech (Fagus orientalis Lipsky) forest.
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Alnus subcordata 5----6556562--2-4---—- d-——mmm e 4-1 00000
Carex sylvatica -11--1-1112111---1-11-11-1---—--- l- - 1] 000010
Diospyrus lotus = [ —==-=-- l-————- 1-1-————— == 000010
Oplismenus undolatifolius |----1---------- l-—— 000010
Scrophularia vernalis = | -——--——————————————————————— l-——— 000010
Mateuccia strothiopteris 142111--1----=-=—- e 000011
Lamium album 221233231211-1111111--311-11211111-111--—-==—=—=——-—- 00010
Mercurialis perennis 56566466355-11-1--113-11-12412533-31111-1-1-1-1----| 00010
Blechnum spicant = [----7-"--------- 00011
Cyclamen coum l-———————————= 11--------—-- 1—1————11 ——————————————— 00011
Taxus baccata = [--777—-77-7-----—-—-—————————————— -] - ———————————— 00011
Acer velutinum 153413-1111- 114111111111121112415314511111 11-11--1 0010
Dryopetris dillatata 24-21342------ 1--23--311- 1146565641511———121514———— 0010
Frangula alnus = | —--—-——————————————————————]-——————————] —~————————————— 0010
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Circaea lutetiana 111111111-31111--1111----- 11111111--1----- 1-1-————- 00110
Dryopetris borreri 564433-55432455544545424411--2-4331143121111-12-421 00110
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Asplenium adiantum- nigrum| 43126443443343555544534344445112242122111331121-1-1( 00111
Petasites hybridus -1--11---1---1---12-1-12-]1--——————————————————— 1--] 00111
Athyrium flix- femina 153-342312112242222131131-22233234-224----11211-211 | 010
Pteris cretica -33-111211-11-11111121121111-211111323111111--2----| 010
Polystichum woronowii 113--1--13--111---2-1--2-1-------1-132-------—-- 1-1] 010
Cardamine impatiens 111111-11-111111111111-11111111111--11-111----- 1111] 011000
Cephalanthera caucasica 111-111111111111111111-11111111111--1111-111111-1-1 | 011000
Hedera colchica 1111111-2111211111112122111111-11115446-22-1---1111| 011000
Ruscus hyrcanus 1125112 1111111312122111141———1 1- 12115——321————1 1] 011000
Cerasus avium | -=—-——-l--———————-]-—————— -] ——————————— l-———- 011001
Fagus orientalis 868688888888878888888888889878887886887868886757688 011001
Ulmus glabra -12111111-1111-111111111-111121111-111222-11--111-1 | 011001
Clinopodium umbrosum | ----- 1--111111----- 11-11--111---—- 1-11-1---1-1-1111 | 01101
Viola alba 12-134211443442122122133111221-1112-111212121211212 | 01101
Crataegus microphylla --——-1-1---1------—---—--—-= l--———————————————- 1-1--11] 0111
Mespilus germanica = [---=------- 11-1-1--—--=-—-—- 1-1--——————————————- 1-11--] 0111
Prunus divaricata = [------------ 1l--—---—-- - 1-- (0111
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Euphorbia amygdaloides --11-1-1121121111111---2--1321-1----- 1111111142-111 | 101000
Fragaria vesca | —-=——=——- 11-1111------—--—-1--1-1--1-----1-111---1-11-1 | 101000
Hypericum androsaemum 111-12-11111212122221111111111--1111112221112222322 | 101000
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Asperula odarata ——=1l--————= 11--1-111---1-1---1----1-11211111--11111 | 1100
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Calystegia sepium | -=-=--——---—————————————— ] ————— 1100
Carex remota -1--11---12111-11111---1--1--1-1-11-11-1111--111434 | 1100
Daphne Mezereum -—=1-—---- l-———————————= l-—————————————- 12--—-1---—- 110100
Epipactis Helleborine l-————————= - 1-1-1-1--1111111-11-1--] 110100
Festuca drymeia = |-------- 214212-11-1111111---21-1422-446644647856655 | 110100
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Evonymus latifolia ~ = |-—==——=—-----—-——————- 1---11--1---1-1--1111-1113---- | 11011
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Circaea lutetiana -——=1-1----—-== l1--——-1---1--"-1l---""—————m == 000
Fragaria vesca -l--—-———- 11-11----1-1-11--——"-==="="—==-—-—- 1-1--——- 1-1] 000
Scrophularia vernalis R it 1-2-11--313-=-—==—==—==——————————— 000
Solanum kieseritzkii -=-3----222111----- l1--——-1-11-—————==———-= l-————- 1--] 000
Lamium album 24446443---1-22111-111121122-11--1-31-11-1-1-1---13] 0010
Mercurialis perennis 21-12-=—=—=———————— - - l1-———— 0010
Asperula odarata --2-11-2----—- 11--11---1------ l-—————————- l-————- 0011
Cyclamen coum 1--1-111131----1--11----—- 11-———————- 1--—-1--1---——- 1-| 0011
Mentha aquatica | -—==—-- 3-——-11----—--- - 1--1--—-——- 0011
Urica dioica 11--——- 1-————-- 1-1-11-------——-—~ l-——————- - 0011
Petasites hybridus | -——-------—- l-——————— 1-————- l-———— 010
Sambacus ebulus | ————————- 1---111--111--1--1-1---11-1-1----1-1-1----| 010
Athyrium flix- femina 553534657557727757663776578576456417576644565664414] 0110
Cardamine impatiens 667566441451465464646555643632432314553455656432356| 0110
Conyza Canadensis 11--1111121111111-1--11--11211-1111--211-11-12211-- 011100
Hypericum androsaemum 564766665566564565576566663346675885756666556557775| 011100
Pteris cretica 43-1-11445422132433314232344225442-2342334341441221] 011100
Rubus hyrcanus 222244213544443313215311433543546353434654534452413] 011100
Digitaria sanguinalis 1-1-———--- 1--1--——————- l1--———1---1----- 1---1-1----11] 011101
Atropa belladonna 1111-21-1-211-11--21----- 1-2521111--121-1-1-1--1211| 01111
Carex sylvatica | -=—==- 13---132-111-1-11-1--111-1-111-11-11-1---2313| 01111
Thelypteris palustris | --——--—--- 1-1-——— l-——————— 1l 01111
Brachypodium pinnatum | —--—-=-=-------- l-—-1l--—— 11--——- 1| 1000
Stellaria media 1112--151----1----11--1-1-1--1-----1--1--23234-1-11 1000
Alnus subcordata -11---1-2----21---—-——---- 11-————--- 11-1--111-1-211- 1001
Carex remota 3----2-4111-111111111111-1---31-11111-111212-324425] 1001
Carex sp. | =-===- 2-13----111-1----1--1---1-----12--1-1-1-232-14 1001
Juncus sp. --11----11--2--1-1----1---1-----1--11-1---4--2-2-11] 1001
Hypericum hyssopifolium| ------- l- - 11] 101
Viola alba --1--1--1-1----1---------1---12-11------=-= 111-11-1-] 101
Calystegia sepium | —-—-—=--- l-——— 11--——————— 1100
Calamintha officinalis -1---11-1--1---21-11---1----- 33--1111---111334421-1| 1101
Euphorbia amygdaloides | ———-—====-—---—--———- l-————————= l-———————= 1-——————- 1101
Oxalis acetosella | —=——==—=———= l-——— 1--1---———- 1101
Poa bulbosa 2-2--11--=-=—="=====————— 1--1-111-1-131----4-1-22---1| 1101
Brachypodium sylvaticum| l----------""-"""-""-"-"-"--"-————— 1----11---2-1---—- 11--| 11100
Festuca drymeia | --------"--""-""-""""""""""—-———- 24-11-——===—————- 311-2 11100
Luzula forsteri = | —=—===——-——- l-—————————————— 1111111121111111131222] 11100
Primula heterochroma - | -——--—------ l-—————=——— l-————- 1-1---1-1--112314-21-2f 11100
Galium aparine = | —mmmmmmmmmmm e 1--1-1-—--—--—~ 1-1----| 11101
Sedum stoloniferum = | -—-----------——- l-——1---—-=--= 111-1---—————==——- 2-1 1111
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Lamium album ¥ VY'Y /e
Dryopetris filix- mas ¥ FoN /e
Asplenium adiantum- nigrum ¥ v o/eY
Dryopetris borreri ¥ VA o/ ¥
Solanum kieseritzkii ¥ YV/A /Y0
Alnus subcordata ¥ \ndin /oYY
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5. Stratification

6. Seedling emergence method

7. Two way indicator analysis

8. Indicator species

9. Pseudo species

10. Cut level

11. CDA: Canonical Discriminant Analysis
12. DCA: Detrended Correspondence Analysis
13. Indicator value

14. RA: Relative Abundance

15. RF: Relative Frequency

16. Monte Carlo

17. Eigen value

18. Canonical Correlation

19. Biplot

20. Fidelity
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