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1 Introduction

In a recent opinion paper, Schulze et al. (2014) compared an-

imal and plant richness of protected areas with intensively

and extensively managed forests in Germany and in Roma-

nia. Schulze et al. hypothesised that “differences in manage-

ment practice have contributed to the observed differences in

diversity of central versus southeastern Europe”. The study

concludes with a hypothesis that “clear-felling followed by

natural succession may even be superior to the protection

of old-growth forests, regarding biodiversity”. We wish to

continue the dialog on this important topic, and express our

somewhat different perspective on the conclusions and im-

plications of this particular paper (Schulze et al., 2014). We

agree in principal that emulating natural disturbance regimes

and creating openings via clear-fellings can be one of sev-

eral management tools to introduce heterogeneity in other-

wise homogenous mid-seral stands that have resulted from

past management (Franklin and Johnson, 2012). However,

we believe it is misleading to compare clear-fellings to pro-

tected areas dominated by old-growth or primary forests us-

ing a simplistic measure of biodiversity and without a land-

scape perspective on the role of different habitat types (suc-

cessional stages) to sustain biodiversity over time and space.

We identify some critical limitations of the original opinion

paper and offer an alternative perspective to the authors’ con-

clusions regarding protected forests.

We highlight three major issues of the opinion paper of

Schulze et al. (2014): limited scope, an incomplete concep-

tual framework, and conjectural interpretations unsupported

by solid data.
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2 Limited scope

The suggestion that clear-felling followed by natural succes-

sion (“cut and leave”) is superior to old-growth protection

for biodiversity is far too elementary and unnecessarily sim-

plifies the concept of biodiversity. Commercial forest man-

agement (including extensive and intensive types) often re-

sults in even-aged stands that lack many critical structural

habitat elements (e.g. snags, coarse woody debris, vertically

complex canopies), while most species in European forests

are adapted to past natural disturbance regimes characterized

by a mosaic of different successional stages and structural

complexity across varying spatial scales (Nilsson and Eric-

son, 1997). Through ecological succession, species compo-

sition of an area may change over time. Different species de-

pend on different successional stages, including old growth

(structurally complex forests dominated by large old trees)

as well as structurally complex early seral stands (those fol-

lowing severe canopy-opening disturbances) (e.g. Halme et

al., 2013; Lehnert et al., 2013; Sippola, 2001; Swanson et al.,

2014). This landscape-scale gamma diversity, and the con-

tinuity of habitats over broad scales, is equally relevant as

the stand-scale differences in alpha diversity that Schulze et

al. (2014) reported. Dead wood and other habitat features

are often found in old-growth conditions (e.g. Bobiec, 1998;

Standovár et al., 2006), and their presence across space and

time is a precondition for many species (Müller et al., 2007).

These types of stands, often found only in protected or in-

accessible areas, constitute a tiny fraction of the contem-

porary landscape in central and southeastern Europe (Parvi-

ainen et al., 2000; Wesołowski, 2005; Schulze et al., 2009).

Consequently, they play a critical conservation role for many

species, ecosystem services, and carbon storage (Knohl et al.,

2009; Luyssaert et al., 2008). The opinion paper did not as-

sess the role of protected or wilderness areas beyond a se-

lect group of species found. Nor did it consider protected

area value in the landscape context of the recent manage-

ment practices discussed, past forest protection differences,

and overall forest and land use. Schulze et al. (2009) did not

account for possible extinction debt (see e.g. Berglund and

Jonsson, 2005) associated with different forest use history.

In Germany, the forests have been managed more intensively

for centuries compared to Romania, and the missing species

are likely the result of the slow erosion of biodiversity due to

the high level of habitat alteration through intensive manage-

ment. De-emphasizing the well-established role of protected

areas is likely to have adverse effects on primary forest rem-

nants and some taxa (e.g. Nordén et al., 2013; Penttilä et

al., 2004; Stokland and Larsson, 2011; Lesica et al., 1991;

Niemelä et al., 1993).

3 Incomplete conceptual framework

Focusing only on species richness of selected groups, such

as trees and herbaceous plants, is not a comprehensive or ro-

bust measure to compare different forest management strate-

gies with respect to biodiversity (e.g. Müller et al., 2007;

Cadotte et al., 2010; Mouillot et al., 2013). Although there

may be a greater number of early seral species in clear cuts

in the region, they are not truly at risk in the majority of

contemporary landscapes dominated by early successional

habitats associated with recent forest management (Knorn et

al., 2012a, b). From a conservation standpoint, a taxa that is

abundant in clear-felling settings (e.g. Calamagrostis spp.)

is clearly not equivalent to a rare species (e.g. Linnaea bo-

realis L.) found almost exclusively in protected areas of old

forests. Moreover, while such basic measures of species rich-

ness can have value, they should virtually always be comple-

mented by measures of evenness and abundance to paint a

more complete picture of community response (e.g. Donato

et al., 2009).

Biodiversity conservation and planning rely on standards

of species’ vulnerability and irreplaceability, neither of

which is conveyed in the analysis of species richness of a lim-

ited subset of taxa. The study is focused mainly on trees and

herbaceous plants, and several taxonomic groups with high

conservation value (e.g. fungi, lichens, saproxylic beetles)

were not considered. For decision making, a more compre-

hensive ranking of suitable indicators (e.g. umbrella species,

sensitive species, habitat association or functional guilds,

species assemblages, and habitat types) is needed (Nilsson

and Ericson, 1997; Müller et al., 2007); however, it should

be noted that even rare species may be poor umbrella species

because their distributions are too highly restricted (Fleish-

man et al., 2000).

4 Conjectural interpretations unsupported by solid

data

The results presented in the opinion paper are based on sim-

plistic, vague data and analysis and are without consideration

of spatial relationships among sites and the implications for

biodiversity. The study is based on an extensive but poorly

interconnected assemblage of data, which seem to be more

suitable for the comparison of the two management types

(extensive versus intensive); the comparison of managed and

protected types had a marginal focus. The paper provides no

information regarding the number of plots in different types

of forests; only Table 1 shows a review with sources of data,

and it is partially reliant on personal communications with

the lead author of the paper. Some of the data treatments are

incomprehensible, with an apparent lack of standardization

leading to illogical findings. For example, a difference be-

tween 10 and 46 bird species per unit area virtually never

occurs in temperate forests, and data for the carabids appar-

ently were not standardized (e.g. Müller 2005). The paper is

not statistically rigorous and the analysis is effectively not

reproducible (this indicates a problem with opinion papers

in general, rather than only this paper in particular). Repro-
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ducibility of the results and a higher level of transparency of

the data might be possible by providing supplementary mate-

rial including species and structural variables. For example,

the numbers of species and volume of wood in plots of the

same sizes perhaps could be used to statistically evaluate dif-

ferences between the two regions. A statement such as “the

coarse woody debris was not higher in protected than in man-

aged forests in Romania” is not supported by any quantitative

test, and it does not seem to be true if comparing deciduous

forests in the paper’s Table 1. Furthermore, it is not consistent

with a well-established body of literature from similar tem-

perate regions around the world (Burrascano et al., 2013).

The conclusions of the paper, particularly the speculation

about superiority of clear-felling over the protection of old-

growth stands, are not well connected to or supported by the

data presented.

5 Conclusion

While we are inclined to agree with the paper’s suggestion

that “. . . forest protection per se does not yet ensure the main-

tenance of species”, we suggest that protected forests repre-

sent a critical complement to sustainable integrative forestry

practices employed on the majority of landscapes (Kee-

ton, 2007; Bollmann and Braunisch, 2013). The Carpathian

Mountains in Romania encompass the largest remaining ar-

eas of natural and old-growth forests in central Europe (Veen

et al., 2010), and are recognized by UNESCO and other in-

ternational organizations as globally significant due to their

imperilled conservation status (Keeton et al., 2013). There

has been a recent trend toward large-scale destruction of

mountain forests by clear-felling, including primeval and

other natural forests (Knorn et al., 2012b) across the whole

Carpathian region (European biodiversity hotspots) over the

past few decades (Kuemmerle et al., 2007, 2009; Griffiths et

al., 2014); almost no differentiated forest management ap-

proach is applied in protected areas of Romania (Knorn et

al., 2012a). Loss and degradation of habitat is a major rea-

son why many of Europe’s species are threatened or extinct,

with shifting patterns of forest use impacting species popu-

lations differentially (Wallenius et al., 2010). We appreciate

the efforts to encourage dialog on this subject by Schulze et

al. (2014). However, unsubstantiated opinions on such crit-

ical topics may encourage or support further destruction of

natural areas and their related functions; hundreds of rigor-

ous peer-reviewed scientific papers discuss biodiversity, yet

it continues to decline (Butchart et al., 2010). Opinion ar-

ticles with limited scope, an incomplete conceptual frame-

work, conjectural interpretations unsupported by solid data

and analysis should not be relied upon for decision-making

regarding protection of old forests in central and eastern Eu-

rope. These forests are already glaringly absent in most areas

relative to the evolutionary history and ecosystems in which

many species assemblages evolved, and they are essential to

an overall landscape conservation strategy.
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175, 1998.

Bollmann, K. and Braunisch, V.: To integrate or to segregate: bal-

ancing commodity production and biodiversity conservation in

European forests, in: Integrative approaches as an opportunity

for the conservation of forest biodiversity, edited by: Kraus, D.

and Krumm, F., EFI, Joensuu, 18–31, 2013.

Burrascano, S., Keeton, W. S., Sabatini, F. M., and Blasi, C.: Com-

monality and variability in the structural attributes of moist tem-

perate old-growth forests: A global review, Forest Ecol. Manag.,

291, 458–479, 2013.

Butchart, S. H. M., Walpole, M., Collen, B., van Strien, A., Scharle-

mann, J. P., Almond, R. E., Baillie J. E. M., Bomhard, B., Brown,

C., Bruno, J., Carpenter, K. E., Carr, G. M., Chanson, J., Chenery,

A. M., Csirke, J., Davidson, N. C., Dentener, F., Foster, M., Galli,

A., Galloway, J. N., Genovesi, P., Gregory, R.D., Hockings, M.,

Kapos, V., Lamarque, J.-F., Leverington, F., Loh, J., McGeoch,

M. A., McRae, L., Minasyan, A., Morcillo, M.H., Oldfield, T. E.

E., Pauly, D., Quader, S., Revenga, C., Sauer, J. R., Skolnik, B.

Spear, D., Stanwell-Smith, D., Stuart, S. N., Symes, A., Tierney,

M., Tyrrell, T. D., Vié, J.-C., and Watson, R.: Global biodiversity:

Indicators of recent declines, Science, 328, 1164–1168, 2010.

Cadotte, M. W., Jonathan Davies, T., Regetz, J., Kembel, S. W.,

Cleland, E., and Oakley, T. H.: Phylogenetic diversity metrics for

ecological communities: integrating species richness, abundance

and evolutionary history, Ecol. Lett., 13, 96–105, 2010.

Donato, D. C., Fontaine, J. B., Robinson, W. D., Kauffman, J. B.,

and Law, B. E.: Vegetation response to a short interval between

high-severity wildfires in a mixed-evergreen forest. J. Ecol., 97,

142–154, 2009.

Fleishman, E., Murphy, D. D., and Brussard, P. F.: A new method

for selection of umbrella species for conservation planning, Ecol.

Appl., 10, 569–579, 2000.

Franklin, J. F. and Johnson, K. N.: A restoration framework for fed-

eral forests in the Pacific Northwest, J. Forest., 110, 429–439,

2012.

Griffiths, P., Kuemmerle, T., Baumann, M., Radeloff, V. C., Abru-

dan, I. V., Lieskovsky, J., Munteanu, C., Ostapowicz, K., and

Hostert, P.: Forest disturbances, forest recovery, and changes in

www.web-ecol.net/14/61/2014/ Web Ecol., 14, 61–64, 2014



64 M. Mikoláš et al.: Comment on “Opinion paper: Forest management and biodiversity”

forest types across the Carpathian ecoregion from 1985 to 2010

based on Landsat image composites, Remote Sens. Environ.,

151, 72–88, 2014.

Halme, P., Ódor, P., Christensen, M., Piltaver, A., Veerkamp, M.,

Walleyn, R., Siller, I., and Heilmann-Clausen, J.: The effects

of habitat degradation on metacommunity structure of wood-

inhabiting fungi in European beech forests, Biol. Conserv., 168,

24–30, 2013.

Keeton, W. S.: Role of managed forestlands and models for sus-

tainable forest management: perspectives from North America,

George Wright Forum, 24, 38–53, 2007.

Keeton, W. S., Angelstam P., Bihun, Y., Chernyavskyy, M., Crow,

S. M., Deyneka, A., Elbakidze, M., Farley, J., Kovalyshyn, V.,

Mahura, B., Myklush, S., Nunery, J. R., Solovity, I., and Za-

hvoyska, L.: Sustainable forest management alternatives for the

Carpathian Mountain region, with a focus on Ukraine, in: The

Carpathians: Integrating nature and society towards sustainabil-

ity, edited by: Kozak, J., Ostapowicz, K., Bytnerowicz, A., and

Wyzga, B., Springer, Berlin Heidelberg, Germany, 331–352,

2013.

Knohl, A., Schulze, E. D., and Wirth, C.: Biosphere–Atmosphere

Exchange of Old-Growth Forests: Processes and Pattern, in: Old-

Growth Forests, edited by: Wirth, C., Gleixner, G., and Heimann,

M., Springer, Berlin Heidelberg, 141–158, 2009.

Knorn, J., Kuemmerle, T., Radeloff, V. C., Szabo, A., Mindrescu,

M., Keeton, W. S., and Hostert, P.: Forest restitution and pro-

tected area effectiveness in post-socialist Romania, Biol. Con-

serv., 146, 204–212, 2012a.

Knorn, J., Kuemmerle, T., Radeloff, C. V., Keeton, S. W., Gancz, V.,

Biris, I., Svoboda, M., Griffiths, P., Hagatis, A., and Hostert, P.:

Continued loss of temperate old-growth post-socialist Romania,

Remote Sens. Environ., 118, 199–214, 2012b.

Kuemmerle, T., Hostert, P., Radeloff, V. C., Perzanowski, K., and

Kruhlov, I.: Post-socialist forest disturbance in the Carpathian

border region of Poland, Slovakia, and Ukraine, Ecol. Appl., 17,

1279–1295, 2007.

Kuemmerle, T., Chaskovskyy, O., Knorn, J., Radeloff, V. C.,

Kruhlov, I., Keeton, W. S., and Hostert, P.: Forest cover change

and illegal logging in the Ukrainian Carpathians in the transition

period from 1988 to 2007, Remote Sens. Environ., 113, 1194–

1207, 2009.

Lehnert, L. W., Bässler, C., Brandl, R., Burton, P. J., and Müller, J.:

Conservation value of forests attacked by bark beetles: Highest

number of indicator species is found in early successional stages,

J. Nat. Conserv., 21, 97–104, 2013.

Lesica, P., McCune, B., Cooper, S. V., and Hong, W. S.: Differ-

ences in lichen and bryophyte communities between old-growth

and managed second-growth forests in the Swan Valley, Mon-

tana, Can. J. Botany, 1745–1755, 1991.

Luyssaert, S., Schulze, E. D., Borner, A., Knohl, A., Hessenmoller,

D., Law, B. E., Ciais, P., and Grace, J.: Old-growth forests as

global carbon sinks, Nature, 455, 213–215, 2008.

Mouillot, D., Graham, N. A., Villeger, S., Mason, N. W., and

Bellwood, D. R.: A functional approach reveals community re-

sponses to disturbances, Trends Ecol. Evol., 28, 167–177, 2013.

Müller, J.: Waldstrukturen als Steuergröße für Artengemeinschaften

in kollinen bis submontanen Buchenwäldern, Dissertation. Tech-

nische Universität, München, http://mediatum.ub.tum.de, 2005.

Müller, J., Hothorn, T., and Pretzsch, H.: Long-term effects of log-

ging intensity on structures, birds, saproxylic beetles and wood-

inhabiting fungi in stands of European beech Fagus sylvatica L.,

Forest Ecol. Manag., 242, 297–305, 2007.

Niemelä, J., Langor, D., and Spence, J. R.: Effects of clear-cut har-

vesting on boreal ground-beetle assemblages (Coleoptera: Cara-

bidae) in western Canada, Conserv. Biol., 7, 551–561, 1993.

Nilsson, S. G. and Ericson, L.: Conservation of plant and animal

populations in theory and practice, Ecol. Bull., 117–139, 1997.

Nordén, J., Penttilä, R., Siitonen, J., Tomppo, E., and Ovaskainen,

O.: Specialist species of wood-inhabiting fungi struggle while

generalists thrive in fragmented boreal forests, J. Ecol., 101, 701–

712, 2013.

Parviainen, J., Bücking, W., Vandekerkhove, K., Schuck, A., and

Päivinen, R.: Strict forest reserves in Europe: efforts to enhance

biodiversity and research on forests left for free development in

Europe (EU-COST-Action E4), Forestry, 73, 107–118, 2000.

Penttilä, R., Siitonen, J., and Kuusinen, M.: Polypore diversity in

managed and old-growth boreal Picea abies forests in southern

Finland, Biol. Conserv., 117, 271–283, 2004.

Schulze, E.-D., Hessenmoeller, D., Knohl, A., Luyssaert, S.,

Boerner, A., and Grace, J.: Temperate and boreal old-growth

forests: how do their growth dynamics and biodiversity differ

from young stands and managed forests? in: Old-Growth Forests,

edited by: Wirth, C., Gleixner, G., and Heimann, M., Springer,

Berlin Heidelberg, 343–366, 2009.

Schulze, E. D., Bouriaud, L., Bussler, H., Gossner, M., Walen-

towski, H., Hessenmöller, D., Bouriaud, O., and Gadow, K. v.:

Opinion Paper: Forest management and biodiversity, Web Ecol.,

14, 3–10, 2014.

Sippola, A.-L.: Forest structure and biodiversity in northern bo-

real forests: Effects of regeneration cutting on flying beetles and

wood-decomposing fungi, Arctic Centre Reports 35, Hakapaino

Oy, Helsinki, 62 pp., 2001.

Standovár, T., Ódor, P., Aszalós, R., and Gálhidy, L.: Sensitivity of

ground layer vegetation diversity descriptors in indicating forest

naturalness, Community Ecol., 7, 199–209, 2006.

Stokland, J. N. and Larsson, K.-H.: Legacies from natural for-

est dynamics: Different effects of forest management on wood-

inhabiting fungi in pine and spruce forest, Forest Ecol. Manag.,

261, 1707–1721, 2011.

Swanson, M. E., Studevant, N. M., Campbell, J. L., and Donato, D.

C.: Biological associates of early-seral pre-forest in the Pacific

Northwest, Forest Ecol. Manag., 324, 160–171, 2014.

Veen, P., Fanta, J., Raev, I., Biris, I. A., Smidt, J., and Maes, B.: Vir-

gin forests in Romania and Bulgaria: results of two national in-

ventory projects and their implications for protection, Biodivers.

Conserv., 19,1805–1819, 2010.

Wallenius, T., Niskanen, L., Virtanen, T., Hottola, J., Brumelis, G.,

Angervuori, A., Julkunen, J., and Pihlström, M.: Loss of habitats,

naturalness and species diversity in Eurasian forest landscapes,

Ecol. Indic., 10, 1093–1101, 2010.

Wesołowski, T.: Virtual conservation: how the European Union is

turning a blind eye to its vanishing primeval forests, Conserv.

Biol., 19, 1349–1358, 2005.

Web Ecol., 14, 61–64, 2014 www.web-ecol.net/14/61/2014/

http://mediatum.ub.tum.de

	Comment on "opinion paper: Forest management and biodiversity": The role of protected areas is greater than the sum of its number of species
	Recommended Citation
	Authors

	Introduction
	Limited scope
	Incomplete conceptual framework
	Conjectural interpretations unsupported by solid data
	Conclusion
	Acknowledgements
	References

