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Background
• Patch-tracking metapopulation model (Snäll u.c. 2003)

• Epiphytes: ideal modelorganisms

• In Latvia data about species distribution mostly one observation data

• Lacking knowledge about predictors in epiphyte distribution and dispersal in 
landscape scale

• Studies in other countries in many cases are not relevant to Latvia, because of 
different climate, forest management, development history, structures and 
vegetation

• Recommendations for nature conservation and sustainable forestry



Objectives
1) To characterize the main drivers in metapopulation existence in boreo-nemoral

forest landscape;

2) To characterize rare epiphyte model species Dicranum viride, Lejeunea cavifolia,

Alleniella complanata spatial patterns



Foto: D. Krasnopoļska

I Epiphyte metapopulation drivers



• Data from the Nature Conservation Agency in Latvia (Data from 2005 to 2020)

• We selected five concentration areas for each species Latvia (1x1km), with 
intensive past observations

• In total 30 plots (1x1 km), in each: 30 stands. Arc GIS pro version 2.7 (ArcGIS® 
software by ESRI )
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D. viride L. cavifolia
N. complanata
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Conclusions

• Forest stand age and area are important drivers in rare epiphytic 
bryophyte occurrence in Latvian forest landscape

• Each of the studied epiphytic bryophyte model species have their own 
environmental demands 

• The next step in future studies would be to apply species niche modeling 
approaches

I Epiphyte metapopulation drivers
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Mostly in nemoral slope forests, oak forest

Reproduction in Latvia: only with leaf tips

https://www.gbif.org/species/2675421

Map author: Anete Pošiva-Bunkovska



II Epiphyte model species spatial patterns

Mežaka et al. 2023, DOI: 10.1127/nova_hedwigia/2023/0837

1752-1835

2022

Library of congress 1752–1835: Atlas von Liefland. 
https://vesture.dodies.lv...



Genetic data collected from 7 forest stands, 
where D. viride was found (32 samples in one 
1x1 km2). 

I Epiphyte model species spatial patterns

Mežaka et al. 2023, DOI: 10.1127/nova_hedwigia/2023/0837

3063 trees (287 with D. viride)



Aggregated
and random spatial 
structure
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II Epiphyte model species spatial patterns

Chloroplast DNA sequences

Mežaka et al. 2023, DOI: 10.1127/nova_hedwigia/2023/0837



Conclusions
• Dicranum viride in Latvia is distributed in scattered populations that is highly 

associated with available habitat islands in fragmented landscape 

• Spatial analysis shows clear trend of D. viride metapopulation aggregated structure 
in a studied forest landscape scale that may indicate about restricted dispersal 
abilities

• In more isolated suitable forest patches (patch level) D. viride metapopulations 
showed random structure that may indicate  more recent species colonization, 
isolation from core areas or lack of suitable trees

• Molecular analysis indicates about D. viride dispersal limitation and genetic 
variability

Mežaka et al. 2023, DOI: 10.1127/nova_hedwigia/2023/0837
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metapopulation dynamics in boreo-nemoral forest landscape», Nr. 
1.1.1.2/VIAA/3/19/469

• Thanks is given to Stock Company “Latvia’s State Forests” for co-
operation

•We are grateful to Nils Cronberg for discussions, to Inese Irbe and Edgars 
Nikolajevs for help in data collection and to Māris Nitcis for mapping help



5th INTERNATIONAL CONFERENCE Old-growth forests: policy 
and practice October 16 - 17, 2025, Jaunkalsnava, Latvia Meža

pētīšanas stacija

BRYOPHYTE SUCCESSIONAL PATTERNS IN DECIDUOUS 
FORESTS 



Aim
• Characterize the bryophyte and lichen successional and spatial patterns along the 

deciduous forest chronosequence

1) to compare bryophyte community and functional trait similarities along forest 
chronosequence in relation to environment (SP1); 

3) to characterize bryophyte model species spatial structure along deciduous 
forest chronosequence (SP3);
4)  to characterize the similarity in genetic structure of selected bryophyte species 
populations along the forest chronosequence (SP4)

Objectives
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YOUNG FOREST STAND MIDDLE-AGED FOREST STAND OLD FOREST STAND

Design: A. Krugļikova

SP1
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Black alder forests and bryophyte traitsSP1

Oļehnoviča et al. 2024, https://doi.org/10.13158/heia.37.1.2024.111
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SP3, SP4 Homalia trichomanoides spatial structure 
and genetics

Mežaka et al. 2024, https://doi.org/10.1127/nova_hedwigia/2024/0943
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SP3, SP4 Homalia trichomanoides spatial structure 
and genetics

* **

Mežaka et al. 2024, https://doi.org/10.1127/nova_hedwigia/2024/0943

5th INTERNATIONAL CONFERENCE Old-growth forests: policy 
and practice October 16 - 17, 2025, Jaunkalsnava, Latvia Meža 

pētīšanas stacija

https://doi.org/10.1127/nova_hedwigia/2024/0943


Conclusions

• The number of bryophyte taxa and their community composition is highly related 
to forest stand age

• Bryophyte preference to forest is important functional trait in black-alder forests

• The study shows the importance not only of forest stands, but also of urban 
habitats such as Iecava Park in the maintenance of the genetic diversity in 
populations of the old-growth forest bryophyte indicator species Homalia
trichomanoides in a fragmented broad-leaved forest landscape
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