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Abstract

Conversion from traditional forest management of homogeneous hardwood stands into nature based forest management of more heterogeneous broadleaved forests may include shelterwood thinnings or soil preparation depending on the ecological preconditions and the goals of management. More information about the effects of shelterwood thinning is, however, still needed in order to offer forest managers better recommendations about the relevant silvicultural treatments. The aim of the present study is to quantify the effects of shelterwood density on natural regeneration under different regimes of seedbed and deer fence. Additionally, it is the aim to quantify the effects of shelterwood density on light conditions and soil water content and further study the causal effects of these primary growth factors on the regeneration establishment. In 1995 an experiment on natural regeneration was established in the eastern part of Jutland at Hestehave Skov, Kalø. Two experimental plots (each 0,6 ha) were located in a mature broadleaved stand dominated by beech (Fig. 2). Another plot (0.28 ha) was located in a similarly middle aged stand. Seed traps measured the beech seed mast. Each experimental plot comprised a range of shelterwood densities from a control treatment with no shelterwood thinning, to two thinning intensities removing 25% and 50% of the basal area each. Influences on light conditions and soil moisture are shown in Fig. 3 and 4. Different seedbed types were applied by soil preparation in rows to the experimental plots prior to the heavy beech seed mast in 1995. Likewise, two different fence treatments and an unfenced control treatment were established. Results are not published yet. The results show how the different species has responded within the first five growing seasons on shelterwood density, light and soil water content. These effects will be discussed in relation to the different regimes of fence and soil preparation as well as seed fall. Conclusions for silvicultural treatments of natural beech regeneration are to be drawn. 
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Fig. 2. Outline of the experimental plots (60 x 100 m) at Kalø. Three different thinning regimes, four seed bed types and three levels of deer fence. The experiment at Kalø comprises three experimental plots whereas there are four such plots at Lille Bøgeskov. The latter only comprise the three levels of thinning. The regeneration is examined in 24 small plots (0.2 m2) along each  seedbed type. 
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Fig. 3.  Relative light intensity along the thinning gradient. The permanent fenced part of experimental plot no. 1, Kalø. Measurements from 1995 (before the thinning was carried out), 1996 and 1997.
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Fig.  4.  Average soil water content (0-30 cm) during the first two growing season in each of the three levels of shelterwood thinning. The permanent fenced part of experimental plot no. 1, Kalø. Measurements from 1995 (before the thinning was carried out), 1996 and 1997.
