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Editorial
Forest naturalness is closely related to structural diversity of forest 

stands [1]. Deadwood is important for maintenance of biodiversity 
[2]. Tree mortality as a natural process generates a constant flow of 
deadwood in forest ecosystems and is a structural driver for ecosystem 
components. Forest naturalness indicators include deadwood volume, 
deadwood decay classes, size of large trees, tree species composition, 
canopy closure, specific epiphytic lichen, moss, and herb layer species as 
well as other characteristics [3,4]. Disturbance events and competition 
cause tree mortality and these results in continuous input of deadwood 
(e.g. coarse woody debris-CWD) in a forest stand. Deadwood has 
immediate and complex effects on the microsite environment 
experienced by surviving or newly germinating seedlings. Blocking the 
sun can reduce drought stress and increase seedling survival on sandy 
sites while reducing growth by shading on other sites where water is 
not limiting. Deadwood may also physically obstruct the herbivores to 
eat seedlings. During decay process deadwood can develop a seedbed 
for germination that may differ from surrounding soils in temperature, 
water holding capacity, and penetrability for roots. CWD dynamics 
(size, decay class, position in the stand) depend on tree species and 
mortality causes [5]. The amount of deadwood in a natural forest 
depends on several factors: the fertility of the site, the decaying process 
of dead trees and disturbances which have effects on the mortality rates 
and patterns of trees [6].

Forest management has led to reductions in deadwood volume and 
changes in its quality in managed forests [7,8]. Silvi cultural practices 
throughout Europe have deeply modified the natural disturbance 
regime, sometimes for several centuries, and it may take decades for 
a managed forest to reach the features of a natural forest [9]. Regular 
thinning of stands, clear-cut harvesting, efficient forest fire prevention 
etc. have all contributed to a general decrease in CWD in managed 
forests [6]. Managed forest landscapes are characterized by frequent 
disturbances with low variability in disturbance size and display more 
homogeneous tree composition, vertical stratification, age structure, 
and successional dynamics. The most important changes are decline 
in the amount of deadwood, lack of large diameter trees, and reduction 
of the complexity of the tree age and size structure of the stands. These 
differences are especially notable when managed forests are compared 
with late-successional stages of unmanaged forests [10]. 

Management practices differ from natural disturbances both in 
range and variance; management activities are likely to be more frequent 
and intense and less variable. In classical silviculture, forests are usually 
extremely poor in terms of the distribution and amount of deadwood; 
in particular there is a lack of CWD. Its quantities are normally much 
lower in managed forests than in unmanaged old-growth forests, as 
most of the large-sized harvestable timber is extracted. In addition, 
deadwood in managed stands typically consists only of small twigs and 
branches and short stumps, with few large logs or snags to be found. 
In the interests of sustainable forestry and biodiversity conservation, 
efforts are being made to increase deadwood levels in managed forests 
[11].

Natural forests, in contrast to managed forests, have higher 
variation of trees; the stands are formed by trees of various species, 
age and dimensions, and contain high amounts (volume) of deadwood 
in different decay stages [12]. Natural structures are created by 
disturbances, which vary depending on forest characteristics location 
and regional climate conditions [13]. In natural forests deadwood 
originates from tree mortality, which is either the result of inter-
tree competition or senescence processes, or it is caused by natural 
disturbances, which can differ in terms of quality and quantity [14]. 
Disturbances can be driven by abiotic (wind, fire) and/or biotic factors 
(e.g., insect outbreaks). Natural disturbances such as fire and insect 
outbreak are often suppressed in managed forests, and landscape 
patterns are largely shaped by timber management activities [15].

Knowledge of forest disturbance and succession processes is 
relevant for developing ecologically sustainable forest management 
strategies including restoration of ecosystem functions. Emulating 
natural disturbance regimes that result in more diverse forest structure 
and composition provides the main conceptual framework for 
alternative management approaches varying from continuous cover 
forestry to biodiversity restoration. Assessment of deadwood dynamics 
and characteristics enables better evaluation of naturalness of forest 
ecosystems. 

References

1. Winter S (2012) Forest naturalness assessment as a component of biodiversity 
monitoring and conservation management. Forestry 85: 293-304.

2. Franklin JF, Shugart HH, Harmon ME (1987) Tree death as an ecological
process. Bio Science 37: 550-556.

3. Korjus H (2002) Inventorying natural values in forest stands. Forestry Studies
37: 59-71.

4. Bartha D, Ódor P, Horváth T, Timár G, Kenderes K, et al. (2006) Relationship
of tree stand heterogeneity and forest naturalness. Acta Silv Lign Hung 2: 7-22.

5. Taylor SL, MacLean DA (2007) Spatiotemporal patterns of mortality in declining 
balsam fir and spruce stands. Forest Ecology and Management 253: 188-201.

6. Köster K (2009) Dynamics of living and dead woody biomass in forest
ecosystem after windthrow. PhD thesis. Estonian University of Life Sciences.
Ecoprint, Tartu, p. 120. 

7. Siitonen J (2001) Forest management, coarse woody debris and saproxylic
organisms: Fennoscandian boreal forests as an example. Ecological Bulletins
49: 11-41.

Forest Research
Open AccessFo

re
st

 R
esearch: OpenAccess

ISSN: 2168-9776

http://forestry.oxfordjournals.org/content/85/2/293.abstract
http://forestry.oxfordjournals.org/content/85/2/293.abstract
http://and.lternet.edu/lter/pubs/pdf/pub79.pdf
http://and.lternet.edu/lter/pubs/pdf/pub79.pdf
http://agris.fao.org/agris-search/search.do?recordID=EE2004000005
http://agris.fao.org/agris-search/search.do?recordID=EE2004000005
http://aslh.nyme.hu/fileadmin/dokumentumok/fmk/acta_silvatica/cikkek/Vol02-2006/bartha_et_al.pdf
http://aslh.nyme.hu/fileadmin/dokumentumok/fmk/acta_silvatica/cikkek/Vol02-2006/bartha_et_al.pdf
http://www.sciencedirect.com/science/article/pii/S0378112707005476
http://www.sciencedirect.com/science/article/pii/S0378112707005476
http://dspace.emu.ee/handle/10492/123
http://dspace.emu.ee/handle/10492/123
http://dspace.emu.ee/handle/10492/123
file:///D:/Total_Journals/Shyam/JRR/Volume3/Volume%203.2/JRR%20Vol3.2_AI/v
file:///D:/Total_Journals/Shyam/JRR/Volume3/Volume%203.2/JRR%20Vol3.2_AI/v
file:///D:/Total_Journals/Shyam/JRR/Volume3/Volume%203.2/JRR%20Vol3.2_AI/v


Citation: Korjus H, Laarmann D (2015) Deadwood Flow Characteristics as an Indicator of Forest Ecosystem Naturalness. Forest Res 4: e118. 
doi:10.4172/2168-9776.1000e118

Page 2 of 2

Volume 4 • Issue 2 • 1000e118
Forest Res
ISSN: 2168-9776 FOR, an open access journal 

8. Brumelis G, Jonsson BG, Kouki J, Kuuluvainen T,Shorohova E (2011) Forest
naturalness in northern Europe: perspectives on processes, structures and
species diversity. Silva Fennica 45: 807-821.

9. Kuuluvainen T, Penttinen A, Leinonen K, Nygren M (1996) Statistical
opportunities for comparing stand structural heterogeneity in managed and
primeval forests: an example from boreal spruce forest in southern Finland.
Silva Fennica 30:315-328.

10.	Kuuluvainen T (2002) Natural variability of forests as a reference for restoring
and managing biological diversity in boreal Fennoscandia. Silva Fennica 36:
97-125.

11. Christensen M, Hahn K, Mountford EP, Ódor P, Strantovar T, et al. (2005) Dead 
wood in European beech (Fagus sylvatica) forest reserves. Forest Ecology and 
Management 210: 267-282.

12.	Robalte L, Matisons R, Elferts D, Brūmelis G (2012) Natural structures and 
disturbances in an old growth wet Norway spruce forest in the nature reserve
Gruzdovasmeži, Latvia. Environmental and Experimental Biology 10:81-87.

13.	Angelstam P, Kuuluvainen T (2004) Boreal forests disturbance regimes,
successional dynamics and landscape structures-a European perspective.
Ecological Bulletins 51: 117-136.

14.	Rahman MM, Frank G, Ruprecht H, Vacik H (2008) Structure of coarse woody
debris in Lange-Leitn Natural Forest Reserve, Austria. Journal of Forest Science 
54: 161-169.

15.	Hansen AJ, Spies TA, Swanson FJ, Ohmann JL (1991) Conserving biodiversity 
in managed forests: lessons from natural forests. Bio Science 41: 382-392.

http://www.metla.fi/silvafennica/full/sf45/sf455807.pdf
http://www.metla.fi/silvafennica/full/sf45/sf455807.pdf
http://www.metla.fi/silvafennica/full/sf45/sf455807.pdf
https://helda.helsinki.fi/handle/1975/9243
https://helda.helsinki.fi/handle/1975/9243
https://helda.helsinki.fi/handle/1975/9243
https://helda.helsinki.fi/handle/1975/9243
http://m.metla.eu/silvafennica/full/sf36/sf361097.pdf
http://m.metla.eu/silvafennica/full/sf36/sf361097.pdf
http://m.metla.eu/silvafennica/full/sf36/sf361097.pdf
http://www.sciencedirect.com/science/article/pii/S0378112705001180
http://www.sciencedirect.com/science/article/pii/S0378112705001180
http://www.sciencedirect.com/science/article/pii/S0378112705001180
http://eeb.lu.lv/EEB/201209/EEB_10_Robalte.pdf
http://eeb.lu.lv/EEB/201209/EEB_10_Robalte.pdf
http://eeb.lu.lv/EEB/201209/EEB_10_Robalte.pdf
http://www.jstor.org/discover/10.2307/20113303?sid=21105660750591&uid=3738256&uid=4&uid=2
http://www.jstor.org/discover/10.2307/20113303?sid=21105660750591&uid=3738256&uid=4&uid=2
http://www.jstor.org/discover/10.2307/20113303?sid=21105660750591&uid=3738256&uid=4&uid=2
http://www.researchgate.net/publication/233427631_Structure_of_coarse_woody_debris_in_Lange-Leitn_Natural_Forest_Reserve_Austria
http://www.researchgate.net/publication/233427631_Structure_of_coarse_woody_debris_in_Lange-Leitn_Natural_Forest_Reserve_Austria
http://www.researchgate.net/publication/233427631_Structure_of_coarse_woody_debris_in_Lange-Leitn_Natural_Forest_Reserve_Austria
http://and.lternet.edu/lter/pubs/pdf/pub1200.pdf
http://and.lternet.edu/lter/pubs/pdf/pub1200.pdf

	Title
	Corresponding author
	Editorial 
	References 

