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Forest management hasiexted forest composition in many Of the forest ecosystem, management-related disturbance
very different ways (Kiister, 2008). Historically, periodic and Nitrogen deposition and liming have caused an increase i

intensive biomass use created considerable tree species dliversity of the herbaceous forest flora in Germany, whers
versity in coppiced forests. This is in contrast to modern herbs and grasses are in fact more diverse in managed fore
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Introduction high forests ofPiceaor Fagusthat exhibit extensive loss of
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Abstract. In this opinion paper we investigate thffeets of forest management on animal and plant biodi-
versity by comparing protected areas with intensively and extensively managed forests in Germany and in
Romania. We want to know the extent to whicltfeliences in diversity of Romanian compared to German
forests are based on management.

The number of tree species was ndffelient in protected and managed forests ranging between 1.8 and
2.6 species per plot in Germany and 1.3 and 4.0 in Romania. Also herbaceous species were independent of
management, ranging between 13 species per plot in protected forests of Romania and 38 species per plot in
German coniferous forest. Coarse woody debris was generally low, also in protected forests (12 har39.m
The main diference between Romania and Germany was the volume of standing dead trees (§ ba26 m
for Romania), which resulted in larger numbers of forest relict saproxylic beetles independent of management.
Large predators (wolves, bears and lynxes) are only found in regions with low human intervention. Taus, we
identified a “cut and leave” type of management in Romania, in which clear-felling of forest are followed by
long periods of no human intervention. Forests managed in the “cut and leave” mode contained the: highest
diversity, due to a natural succession of plant species and due to habitat continuity for animals. In Germany
intensive management eliminates poorly formed tree individual and species of low market value during stand
development. Forest protection does not ensure the maintenance of more light demanding key species of earlier
stages of succession unless competition by shade-tolerant competitors is reduced through disturbances.

We compare the economics of intensive and extensive management. The “cut and leave” mode delivers less
wood to the wood market, but saves expenses of tending, thinning and administration. Thus the net income
could be quite similar to intensive management at a higher level of biodiversity.

Our analysis suggests that forest protection per se does not yet ensure the maintenance of species. Clear-
felling followed by natural succession may even be superior to the protection of old growth forests, regarding
biodiversity. Further research is needed to substantiate this hypothesis.

tree species (LUpke et al., 2011). Unlike the tree componer
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4 E. D. Schulze et al.: Forest management and biodiversity

than they are in protected areas (Boch et al., 2013; Reif e2 Forest management in Germany and Romania

al., 2014; Schmidt, 2000). Theffects of management on

other organisms are largely unknown. Paillet et al. (2009)2.1 Terminology

suggested a higher species richness of organisms occurs in , ) ) ,

the protected rather than the managed forests of Europe|N€ Pasis of comparison will be trege-classor rotation

even though several studies found either nfiedénce in forest which is characterized by even_-aged stands ffedi

species richness in forests managed dedént intensities €Nt Stages of development. Tree planting or natural regenera-

(e.g., Miiller et al., 2007, for saproxylic beetles, fungi and tion is followeq by a juvenile thicket stage, a perlpd of stem

birds), or even the highest species richness occurring in in9roWth and a final harvest when the rotation age is reached.

tensively managed spruce plantations (e.g., Finch, 2005, for 1h€ sustainable management paradigm has emphasized

spiders). !nterventlons in the early_ stages of stand deve_lopment. Ten_d-
It is a general observation that central Europe is impov-Nd @nd thinning operations are even prescribed by law in

erished in biodiversity when compared for instance with publ.lc and private forests in many napons. Rptatlon forestry

southeastern Europe, and especially with the Carpathian rdS Widespread across Europe, buffetient nations employ

gion. Thus, a comparison between central and southeast Edlifferent management intensities. o

rope could help us to understantfeets of management In extensively managed age-class foresise survival is

and history. The Carpathian Mountains were a refuge forrégulated by competition and self-thinning, fand _the forest is
species in the Pleistocene, and therefore this region coul§l€ar-felled when the trees reach commercial size. Replant-

have maintained a higher species reservoir than other red may or may not then take place after the final harvest, de-
gions just by its floral history. However, it is not clear to pending on whether natural regeneration occurs or not. This

what extent forest history alone or forest management ha§'anagement practice has also been internationally described
contributed to the present-day observation that forests ardS ‘cutand run”, a term referring to an unsustainable practice
more diverse in plant species and structure in the Carpathi(FAO, 1999) associated with resource depletion and leading
ans, such as in Romania and Ukraine, as compared to Gelowards land-use change (Glastra, 1999). On a more sustain-

many and Switzerland (Commarmot et al., 2005; Schulze efble level in which land is being kept as forest, we would like

al., 2013). When focusing on arthropods the relationship be!C conceptualize a management type termed “cut and leave”,
tween glacial refuges and biodiversity becomes even mordnanagement that would not result in resource depletion. The

questionable. For saproxylics, which are highly dependent on€Ut and leave” managementincludes clear-felling on limited
dead wood structures, a higher species and functional rich2€@s, possible re-planting, but then minimal or no human in-
ness has been demonstrated in the Carpathians (Bussler afgfvention for the remaining rotation cycle.

Miiller, 2006; Gossner et al., 2013; Miiller et al., 2005) even N contrast,intensively managed age-clatsrest would
though species richness of other guilds does not necessastart with natural_regeneratlon under the shelter of _the previ-
ily follow this pattern (Chumak et al., 2005). One problem is OUS tree generation. The §tands are tended at a thicket stage,
that there are no ecosystems across Europe that are truly prif!lowed by decadal thinning and a final harvest.

tine. All ecosystems have been directly or indirectiieated We are aware that the silvicultural terminology includes a
by humans either to provide a particular mix of services andd"€at variety of additional management regimes and concepts

benefits, or by air pollution. Particular management activi- (Burschel and Huss, 2003). However, to test our hypothesis
ties have provided products and cash flow (Pukkala, 2008)We Will focus on only three management types:

water resources (Bosch and Gadow, 1990), erosion protec-
tion (Dragoi and Ciornei, 2013) and biodiversity (Aravind
et al., 2005). Takingagusforests as an example, Schulze
et al. (2010) demonstrated that forest management has af-
fected forest biodiversity in Germany over centuries, chang- b. extensive age-class forest managemstitout thinning

ing landscapes from being highly biodiverse ecosystems to  (cut and leaveRomania),

being very biodiversity-poor.

The objective of this contribution is to encourage a de- c¢. protected forestvhere any type of harvest is forbidden
bate about forest conservation versus forest use for pre-  (note that protection is also a kind of management) and
serving biodiversity. This debate cannot be resolved with- where nature is kept for “nature for its own sake” (Ger-
out new comprehensive and comparative transnational data. many and Romania).

However, the topic is dficiently important to warrant dis-

cussion and more detailed studies in the future. Our mairin nature conservation there is also the categorprofec-

hypothesis is that éierences in management practice havetion forest in which normal forest operations are not banned,

contributed to the observedftiirences in diversity of central because the woodland serves as a habitat for species worthy

versus southeastern Europe. of protection, such as the lady’s slipper orch@ypripedium
calceolus.

a. intensive age-class forest management or rotation forest
managemenith periodic thinning (Germany),
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Forest management in Germany and Romania (sanitary cutting). In reality, even groups of trees that may be
killed by bark beetle cannot be extracted in the absence of a¢-
Forest management in Germany is specified in silviculturalcess roads, even though the sanitary cutting system contains
regulations, as for instance by the Federal State of Thuringian opportunity also to cut valuable trees together with the
(Waldbaurichtlinien, 2004). Forest properties of more thandamaged ones illegally. Thus, even when considering illegal
30 ha require a decadal management plan, which specifiel®gging as associated with small tree extractions for domes-
stand volumes, growth and wood extraction. Forest managetic purposes, the result is a minimum of human interference
ment starts by regulating the tree species mixtures durindor decades over large areas of Romania. In this “cut and
tending at the thicket stage. Decadal thinning operations fol{eave” environment, small-dimensioned poorly formed and
low. Eventually the stand is harvested. In these operationsotten trees remain until final harvest. In addition, targeting
most succession species and poorly formed stems are exhe best trees during thinning and during sanitary cuts, if they
cluded as early as possible to favor the preferred main tre¢ook place, results in a situation that may be described as “cut
species in its best form for commercial use. The anticipatedhe best and leave” with a remaining stand that is no longe
tree density of commercial trees is about 1500treesha saleable due to its stem forms. It will remain untouched by
in young stands. Thinning reduces stand density to 80 tdorest operations for decades or centuries.
100trees ha of possibly high value at the time of final har-  The present forest use of Romania has been repeatedly
vest. Clear-felling is prohibited. The new stand regenerategriticized. Especially the very large clear-cuts in northeas
under shelter of the old stand. There is a permanent foresRomania were supposed to have negatiteots on biodiver-
cover. sity. Greenpeace (2010) estimated that on average 28 000 ha
To a large extent, forest management in Romania may bef forest in Romania were subject to “deforestation” each
characterized as “cut and leave”. Even though tending andear for the period 2000-2011. If the clear-felling area
thinning are compulsory by law just as in Germany, the obli- exceeds the distance of seed dispersal of anticipated tree
gation to undertake tending and thinning can be neglected bgpecies, clear-cuts could have negatiieas. Therefore,
the forest managers if there are good reasons. For exampl&reenpeace also labeled final harvests as “deforestation
even though most forests can be reached by steel cable fdGreenpeace, 2000). Legally, in Romanian forest law clearn
harvest, they cannot be reached for tending and thinning duéelling of up to 3ha is permitted for Norway spruce- and
to the lack of infrastructure (roads and lack of modern for- pine-dominated stands. Even though reforestation by plan
est harvesting technologies). Aside from these logistic limi-ing is required by law, a successional tree cover emerges an
tations, there is an additional important restriction in Roma-clear-cut areas, which is usually dominated by birch or wil-
nia, stating that forests can only be thinned until age 75. Alow. Spruce Picea abieyand beechRagus sylvaticaregen-
“dead period” of 25 yr follows without any intervention, un- erate under shelter of early successional species.
til the stand is ready for harvest by law, but even then only a In contrast to coniferous forests in both regions, broad
fraction of the total stand can be taken per decade. Thus, thieaved forests are generally managedshelterwoodcut-
final cut may be at age 160 for a nominally 100 yr rotation, ting in which the canopy is opened in an initial cut to pro-
including a 25 yr period of no cut. mote regeneration, and finally harvested after regeneration
Historically these rules were not followed during the com- has been established. The young forest is again dominated
munist era, when forests were over-harvested for the payby successional species, such as birch and poplar admixed
ment of war debts (1951-1955), for the development of thewith conifers and commercially valuable species, such as
timber industry (1962—-1975), and in affat to cover the  sycamore Acer pseudoplatanysnd lime (ilia tomentos
external Romanian debt (1981-1985) (Popescu et al., 2004which are eventually overgrown by the late successiéaal
Additionally, after 1990, the restitution of private landowner- gus
ship was followed by irregular and illegal cuttings resulting In the following we compare data from Germany (Alb,
in repeated severe wind throws and insect outbreaks. Largelainich, Thiringer Wald), including the Hainich National
areas remained without replanting. Thus, clear-cutting has?ark and other areas under total protection (e.g., Keula; see
been practiced on a large scale during the last 100 yr withSchulze et al., 2013). In Romania, the study is based on
clear-cuts being left for succession without systematic tend-grid-based inventory of the mountain forest zone, and of nat
ing or thinning. The legal rules (Forest Code, 2008) for har-tional parks (Semenic, Rodna, Piatra, Craiului). For more de
vesting allow the harvesting of principal products (final cut), tailed studies, an inventory was made of a 500 ha forest at
secondary products (from thinning and tending), accidentaBoisoara on a grid basis (Walentowski et al., 2013). Here we
products (tree damaged by insects or wind) and sanitary cuttompareFagusforests in the montane zone (400 to 700 m
ting (dead trees). However, in forests without a forest man-above sea level) in Romania and in Germany, &icka
agement plan (e.g., private forests of less than 100 ha), and iforests above 700 m elevation in Romania Wibeaplanta-
forests that are subject to a protection status, harvesting wasons in theFaguszone in Germany.
regulated to remain at maximum volume of about®1par The main hypothesis is that Romanian forest manage
hectare per year to control insect outbreak and wind damageent difered from German due to the following reasons:

=
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6 E. D. Schulze et al.: Forest management and biodiversity

Table 1. Comparative species numbers iffeiently managed forests of Germany and Romania. The plant data are based Grrb@ditary

rings for trees and on 100%plots for herbaceous plants. The data are averages over 4771 plots in Romania and 1924 plots in Germany
focusing on the montane zone Bagusand Piceaforest (400 to 1000 m elevation). The German data refer to Thuringia; the Romanian
data represent the whole nation. For birds, the comparison is based on three research areas ofxaibkinli Germany, and one

500 ha intensive study area in Romania. Large predators are based on a national count in Romania, and on Thuringia in Germany. Sources
1: Schulze et al. (2013), 2: Hermannsberg, Hainich and Boisoara inventory, Romanian National Forest Inventory, E. D. Schulze, personal
communication, 2013, 3: Boch et al. (2013), 4: A. Indreica, personal communication, 2013, 5: Bussler and Miiller (2006), Muller et al. (2005),
6: Renner et al. (2013), 7: Walentowski et al. (2013).

\ Forest type | Number of specigplot or region, volumhectar
Plot area (M) \ Management Leaf type\ Germany Romania  Source-D  Source-R

Trees species 500 protected deciduous 2.6+1.2 4.0+2.1 1 1

age-class deciduous 1.8+0.9 2.8+1.7 1 1

age-class coniferous 1.8+1.0 1.3+ 0.6 2 2
Herb and grass 100 protected deciduous 21.9+12.3 13.4:7.8 3 4
species age-class deciduous 26.2+15.0 32.0:14.4 3 4

age-class coniferous 38.1+17.3  20.0:8.7 3 4
Coarse 500 protected deciduous 38.8+69.1 21.0:37.4 2 2
woody debris age-class deciduous 18.3+32.5 13.9:+12.4 2 2
(m®ha) age-class coniferous 23.1+29.3 25.0:73.7 2 2
Standing 500 protected deciduous 13.0+19.2 28.0:40.6 2 2
dead wood age-class deciduou 0 9.4+2.1 2 2
(m®hat) age-class coniferou 0 25.3+30.0 2 2
Large predators region 0 3 1 1
Forest relict carabids region 4 15 5 5
Birds plot to region | \ 10 46 6 7

(1) the historical experience with large-scale clear-felled ar-nitrogen saturation (Reif et al., 2014). Deciduous age-class
eas, (2) the low intensity of thinning and tending in the early forests had similar herbaceous diversity in Germany and Ro-
stand stages, and (3) the length of the period without humamania (Schmid, 2000), and the diversity of herbaceous plants
intervention before the final cut. We are aware that our ob-of managed forests was generally higher than in protected
servational design remains unbalanced since we do not haverests.
stands of the “cut and leave” type in Germany nor of the in- Coarse woody debris resulting from thinning operations
tensively managed type in Romania. in Germany and from fallen dead trees in Romania was quite
similar in coniferous and deciduous forest. The coarse woody
debris was not higher in protected than in managed forests
in Romania. The apparently higher coarse woody debris in
On a regional average (4771 inventory plots in Romania and>erman protected forest was not significant. A maifiett
1924 inventory plots in Germany), tree species diversity ap-ence emerged with standing dead wood, which is rare in Ger-
pears to be higher in Romanian age-class forests than in Geman managed forests (Meyer and Schmidt, 2011) because
many (Table 1) except for conifers. Tree species diversityof work-safety regulations, but it is common in Romania. In
was slightly higher in protected forests than in deciduous oraddition, standing dead wood debris and coarse woody de-
coniferous age-class forests. However, this may very well rebris are very patchy in Romania, and reach up to 6®@an*
sult from a bias towards protection of sites with higher diver- on small scale due to the missing infrastructure for sanitary
sity; the newly founded Jiului national park may serve as ancuttings.
example. Based on these managemenffetiences, the Romanian
In the herbaceous layer the species richness was highest flerest maintains the complete range of large predators, in-
German coniferous forests with about twice as many speciesluding wolves, bears and lynxes (Table 1). Even though deer
as the Romaniaiceaforest. The high herbaceous diver- populations are low in Romania, deer browsing may be ob-
sity in German coniferous forests could result from modernserved forAcer species and bark peeling fébies alba as
harvesting technology (invasion of ruderal species: Boch ein Germany.
al., 2013), as well as from liming operations and associated

3 Biodiversity in Fagus and Picea forests
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Table 2. Estimated costs and revenues for hypothetical intensive and extéfagjusand Piceaage-class forests in Germany. The costs
and revenues are based on data in Thuringia of year 2013, disregarding the cost of capital estimates. The cost of finalFiegadst in

lower than inFagusbecause more manual work is required wWitlgus Piceaoperations are less expensive. The volume estimates are based
on Thuringia and on Boisoara forest (Walentowski et al., 2013). The net income is highlighted by bold humbers. The comparison does not

consider interest rates.

\ Picea— permanent cropping \ Picea— cut and leave
Operation Wood Harvesting Total Sales Total Net Wood Total Total Net
volume  cost € m3) cost income income income | volume cost income income
m® hat (Ehal) (€Em3) (€hal) (€ha?l) | m*hal (€hal) (€hal) (€ha?l)
Tending 50 500 0 -500 0 0 0 0
Thinning 300 20 6000 70 21000 15000 | O 0 0 0
Final harvest | 250 18 4500 80 20000 15500 | 500 9000 40000 31000
Machine 60 20 1200 70 4200 3000 0 0 0 0
tracks
Total \ 610 12200 45200 33000 \ 500 9000 40000 31000
\ Fagus— permanent cropping \ Fagus- cut and leave
Tending 50 500 0 -500 0 0 0 0
Thinning 300 20 6000 40 12000 6000 0 0 0 0
Shelter 20 4000 50 10000 6000 400 8000 20000 12000
Final harvest | 200 20 1000 50 2500 1500 100 2000 5000 3000
Machine 50 20 1200 50 3000 1800 0 0 0 0
tracks
Total | 600 12700 27500 14800 500 10000 25000 15000

Standing dead wood and methuselah trees provide habbasically extinct in Germany (e.dletrao urogallu3. Butter-

tats for numerous xylobiontic beetles (Walentowski et al., flies and nocturnal moths are abundant and very diverse (n
2013; Bussler et al., 2005). Thus, forest relic carabids ardisted in Table 1), containing species that are rare in German
much more abundant in Romania than in Germany. Takingand are generally not typical for forests (e.§jlymphalis
the Coleoptera as an example, we found 11 “rare” species opolychloros Hacker, 1998).
a 500 haPiceaand Fagusforest, which was managed in a  The higher diversity of butterflies and canopy-living in-
“cut and leave” mode (Walentowski et al., 2013). This con- sects in Romania is most likely related to the higher di-
trasts to Germany, where relict species of Coleoptera are rareersity of tree species and of shrubs (Walentowski et al.
on a regional scale (Bussler and Muller, 2006). An exam-2010; Schulze et al., 2013). It was shown thdfetent in-

ple for formerly heavily used forest and a high coleopteransect species require individual hosts, and not all tree species

diversity at present times may be the Jiului Valley in Ro- are equal in supporting biodiversity. In this context the early
mania, which was clear-cut and burnt with remnants of oldsuccessional species, sucBalix, which disappears in Ger-
trees still present before it became a national park due to itgnan forests with tending, supports an outstanding diversit)
diversity of Coleoptera (Bussler et al., 2005). Over 30 en-of butterflies (Brandle and Brandl, 2001). Thus the condi-
dangered and rare species were documented. Seven spectamns supporting a high organismic diversity are not the old
are even listed in Appendix Il of the Fauna Flora Habitat Di- growth conditions but the younger successional stages. It ha
rective (9243 EWG): Rhysodes sulcatug-., 1787),Cucu-  been argued that accidental clearings occur even if continu
jus cinnaberinugScop., 1763)0smoderma eremitéscop.,  ous cover forestry is the operational aim due to windthrow
1763),Lucanus cervufl_., 1758),Rosalia alpinaL., 1758),  orinsect outbreaks. However, in Germany, in contrast to “cu
Cerambyx cerddL., 1758) andMorimus funereugMuls., and leave”, these cleared areas would undergo the cycle
1863). Endangered species co-occurred on the same tree thiginding and thinning in which the early successional specie
has not been observed in Germany (e6Rpsalia alpinaand  are removed. Thus, these accidental clearings do not suppa
Lucanus cervys Thus, the abundance of species on a verybiodiversity in the same way as “cut and leave”.
small scale was most remarkable in the formerly heavily used There are not dticient georeferenced data to support the
Jiului forest. suspicion that Romanian forests that had been “cut and left
Also the Romanian forests contain a more diverse birdto succession contain a higher diversity of all organisms tha
population (Walentowski et al., 2013) with species that arethe intensively managed forests in Germany. However, th
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8 E. D. Schulze et al.: Forest management and biodiversity

existing observations appear to support the initial hypothe- In this context, we wish to point out that the continuous
sis that the organismic diversity in the Carpathian Mountainscover forestry (also known as near-natural forest manage-
as compared to Germany is related to land management andent in Germany) maintains a permanent forest cover by
not simply a consequence of a Pleistocene history. A higheselective harvesting, minimal human disturbance, avoidance
species reservoir was even maintained on large-scale cleaof clear-felling, and the use of natural regeneration of site-
cuts. Obviously the intermediate disturbance theory (Hob-adapted tree species. In many regions of the world, contin-
bie et al., 1994) holds, namely that disturbance, regardless afious cover forestry is believed to be superior to even-aged
whether it is natural or anthropogenic, promotes biodiversity.monocultures in addressing a wide range of expectations
(Pukkala and Gadow, 2012). Continuous forestry would be
the ideal system on small properties, because thinning cost is
4 Economic considerations reduced and single trees are felled when they have reached a
marketable size and whenever income to the owner is needed.
Table 2 presents estimated costs and revenues for hypothetitowever, we feel that continuous forest cover and also selec-
cal intensive and extensiVagusandPiceaage-class forests. tive cutting Plenterwald does not fulfill the biodiversity ex-
The costs and revenues are based on German data from 204#ctations in the same way as the “cut and leave” approach,
disregarding the cost of capital estimates. due to the lack of intermittent larger scale disturbances and
In Germany, the tending operation at thicket stage is with-the associated lack of early successional stages (data were
out net income. For thinning operations, machine accessiot presented). The current strategy of wood production in
tracks are installed at an age when commercial wood is availbeech forests, which avoids clear-cutting and relies on natu-
able. They are spaced every 20 m (sometimes 25 m) of 4 mal regeneration processes but reduces standing dead wood to
width without trees. Thus they in fact create a loss of for- low amounts, is insflicient as a conservation-oriented man-
est cover. The operational costs fBicea and for Fagus  agement strategy (Gossner et al., 2013).
forests refer to a mountain region based on regional prices
in Thuringia. Timber_ prices are higher fEiceathgn forFa- 5 Extent and shape of clear-felling areas
gus Thus, despite higher costs, the netincome is about twice

as high forPiceathan forFagus The main question on “cut and leave” management concerns

This budget is compared with the “cut and leave” as in Ro-the extent of clear-felling areas to support diversity. Clearly,
mania but based on the German economic situation. Forestgsearch is needed to determine the optimum size and shape
are left to grow after clear-felling without tending or thin- of clear-felled areas, which could be long narrow strips to
ning. The total income in the “cut and leave” mode would be allow seeding from the remaining forests a|ongside (Strip_
very similar to the intensive operation f@icea but higher  cutting). The clear-felled area will depend on the species.
in Fagus We are aware that this budget is very coarse, andoakwill seed directly only over small distances, but may be
more detailed economic assessments are needed in the firansported over long distances by jaljaguscan be regen-
ture. However, the budget indicates that these sylviculturalerated on strip-cuts being about as wide as tree helgiet,
systems may be economically similar, because “cut and run'Uimus PiceaandPinuscan seed over a relatively large dis-
saves thinning cost. tance, and regenerate clear-cuts of several hectares if seed

The main diference between intensive and extensive for-sources are available. Also, the maintenance of old and of-
est management would be the total amount of wood delivten stem-rotten “methuselah trees” may be important for the
ered to the market. It would be 10 to 20 % smaller under themaintenance of metapopulations (Miiller et al., 2013; Siira-
“‘cut and leave” regime. The rotation time would be longer pjetikainen and Haimi, 2009).
for “cut and leave” (about 100 yr) than for “intensive” (about  Canopy diversity in deciduous and coniferous forest will
80yr), which would reduce the net income of the “cut and probably increase initially with increasing size of the clear-
leave” mode on similar time axis. However, the “cut and felling area, but then reach an optimum and decline. More
leave” mode would require less maintenance of extractionresearch and observations are needed. In this context an in-
roads, and lower overheads of management and administrazestigation of the large clear-cuts after World War |1 in Ro-
tion. mania and in Germany would be of interest.

The main point of this simple comparison is to show that A major problem with the “cut and leave” approach will
the economics of management can be quantified, and even e how to ensure that the harvested land remains undisturbed

the “cut and leave” mode were to turn out to be less prof-for many decades or even for more than a century into the
itable, this disadvantage could be compensated by an inftyre.

crease in diversity. We suggest that, pending on more de-
tailed economic analyses, the extensive “cut and leave” man-
agement approach might be more profitable than the inten-
sive management currently practiced in Germany, even when
based on German prices.
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6 Conclusions Burschel, P. and Huss, J.: Grundriss des Waldbaus, 3. Auflage, U
mer Verlag, Stuttgart, 487 pp., 2003.

There are forest management systems that are both profitabRussler, H. and Miiller J.: Es gibt sie doch — die guten und die
and at the same time contribute to site-specific biodiversity schlechten Walder. Wir brauchenfiérenzierte Konzepte im
(in contrast to an artificially induced abnormal or unnatural  Waldnaturschutz, AFZ-DerWald, 4, 174-175, 2006. .
diversity). Win-win situations appear possible, such as using?ussier. H., Mller, J., and Dorka, V.: European natural heritage
less intensive management approaches like “cut and leave”, T.he .Saproxyl'c beetles in the proposed parcul, National Defileu
which have previously been condemned as being unsustains Jiului Anale, ICAS, 48, 55=71, 2005.

: . _ “Ehumak, V., Duelli, P., Rizun, V., Obrist, M. K., and Wirz, P.:
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