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Forests in Iran, Constraints and Strategies

Jalili, A.

Research Institute of Forests and Rangelands, Iran,

 e-mail: jalili@rifr-ac.ir

Abstract

By definition, Iran is categorized a country with low forest cover. Only 7.6% of its land is covered by forest ecosystems. Despite of this the vital role of these ecosystems can not be ignored, dependence of daily life of local population, recreational affects, soil and water conservation, and more important, its facilitation for sustaining high biodiversity of the country already have been recognized.

Unfortunately this valuable national asset faces unprecedented constraints and challenges, such as: 

- Eradication of forest natural regeneration imposed by grazing of domestic animals.

- Legal and even illegal over harvesting.

- Un-proper forestry techniques or silvicultural and management strategies.

- Steady increase in demand for land use changes from agricultural, housing and industrial sectors.

In order to overcome above mentioned, damaging constraints and pressure and subsequently to approach to some how sustainable management systems, following policy and strategies have been defined, and are practiced:

- To move more closed, industrialized and intensive animal husbandry system.

- To search and establish alternative ways and sources to obtain row material needed by country’s wood and paper industries.

- To increase from 5% to 10% of total area of Iran, which have been allocated to forest protected areas.

- Finally adapting and practicing the ecosystem approach in forestry management.

The Ecology and Silviculture of American Beech (Fagus grandifolia Ehrh.):                    An Overview

Rogers, R.1), Parrotta, J.2)

1) College of Natural Resources, University of Wisconsin – Stevens Point, Wisconsin, USA,

     e-mail: brogers@uwsp.edu
2) USDA Forest Service, Arlington, Virginia, USA, e-mail: jparrotta@fs.fed.us

Abstract

American beech, Fagus grandifolia Ehrh., is one of the most distinctive trees found in the forests of the eastern United States.  It is distinctive because of the smooth thin light-colored grey bark that so often forms the background for lover’s initials that have been carved into its trunk.  It is a stately massive tree of forests and parks that attains heights in excess of 30 meters (maximum 50 meters) and diameters of 100 cm (maximum 200cm) and can be readily identified at a distance by its a wide spreading crown that casts a dense shade on the ground beneath it.  It is one of the most, if not the most, shade tolerant hardwood tree species in the eastern United States.

American beech grows on a wide variety of soils ranging from sand loams to soils of alluvial origin.  However, it needs a constant supply of moisture in order to grow well.  Trees are rarely found on droughty soils or on sites subject to prolonged flooding.  It commonly grows in association with sugar maple (Acer saccharum) and yellow birch (Betula alleghaniensis) to form an association that is described as the “northern hardwoods”. Growth is slow in comparison to its associates even under the best growing conditions, which occur in the Ohio and Mississippi River valleys.

American beech is usually managed using uneven-aged silvicultural systems such as individual tree selection and group selection.  The goal of such a system is to create a diameter distribution that resembles a backwards J where the numbers of trees per hectare declines steeply as stand diameter increases and then eventually levels off.

The wood of American beech is very useful and is made into furniture, children’s toys, novelty items (cutting boards, butcher’s blocks and woodworking tables), veneer, and flooring.  Beech nuts or beech mast are valued as a wildlife food.  However, beech bark disease is causing serious declines in many beech stands.  The disease results when bark, attacked and altered by the beech scale, Cryptococcus fagisuga Lind., is invaded and killed by fungi, primarily Nectria coccinea var. faginata Lohman, Watson, and Ayers, and sometimes N. galligena Bres.

Reasons for the natural dominance of Fagus sylvatica in temperate central European forests

Schuetz, J.-Ph.

Chair of Silviculture, Swiss Federal Institute of Technology Zurich, 

e-mail: jean-philippe.schuetz@env.ethz.ch
Abstract
Fagus sylvatica is a very exclusive climax tree species in the temperate belt of European plain forests, provided that there is an adequate water supply and suitable temperatures. In this region, beech suppresses the growth and mixing of other species to such an extent that more or less pure beech stands are established in natural pristine forests; these exhibit a cathedral stand structure over long periods of their life cycle.  However, not every beech species exhibits such exclusive behaviour. On other continents, beech is more associated with diverse admixed species and therefore pristine forest structures result in more structuring. 

We still do not fully understand the reasons for the over-dominant behaviour of Fagus sylvatica. It cannot be explained by the usual theories of shade tolerance and timber durability because beech is not a particularly long-lived species. It seems that a combination of other factors such as fine root development, crown expansion, the ability to close the canopy and their interaction with other species should also be considered.

Silviculture of the oriental beech (Fagus orienalis Lipsky)

Experiences made in Caspian forests, north of Iran

Marvie Mohadjer, M. R.  

Scientific board member of Tehran university, Iran, e-mail: mohajer@nrf.ut.ac.ir

Abstract

According to special ecological conditions (climatical and topographical) in North of Iran, the temperate broadleaved mixed forests (beech and oak forests) are developed in Tertiary period. Because of lack of glaciation period in the beginning of Quaternary period in the southern part of Caspian Sea these forests remain untill today. The Beech (Fagus orientalis Lipsky) is a main species in this mixed broadleaved forests and appears stands wise in the mountainous sites of northern slopes of Elburs mountains (700 – 2200 m.a.s.l.) north of Iran. There are many forest associations, which the beech is the dominant tree species. It appears in pure but also mixed stands; however, the mixture of tree species in the beech communities is much higher than its European beech ecosystems. The oriental beech stands are naturally mixed, unevenaged and mostly two till three storied in their vertical structure.

In Iran, it is about 40 years, which the Caspian beech forests are under management. The dominant silvicultural method, which praticed in these forests was Shelterwood cutting to achieve evenaged and pure beech stands. Today after 40 years experiences we can say that the shelterwood system is not suitable for the Caspian beech forests. There are many reasons, The most important one is that the Caspian beech forest naturally tends to be mixed and unevenaged. In some exceptional cases the clear cutting was also done in mountainous oriental beech stands. The result of these experiences was catastrophic, after heavy soil erosion the pioneer succession has started on mentioned sites with Rubus hyrcanus, Matteuccia struthiopteris and Alnus subcordata. According to our experiences, observations and some investigations today we can say that the selection system (both, the single and the group selection system) is a suitable silvicultural system for the Caspian beech forests. Femelschlag system could be theoretically also a suitable silvicultural system in Caspian beech forests, if unevenaged forest is not the aim of management in these forests. It is obvious that ongoing and future researches will show us the appropriate silvicultural systems not only for the oriental beech forests but also for other forest communities in the Caspian region.

Beech Research Strategy in Iran

Sagheb-Talebi, Kh.

Scientific board member of Research Institute of Forest and Rangelands, Iran,

e-mail: saghebtalebi@rifr-ac.ir

Abstract

The total forest area of Iran is approximately 12 million hectares, which make only 7% of the total land area. Therefore, Iran is categorized under Low Forest Cover Countries (LFCC). However, it is a rich country with aspect of plant biodiversity with almost 8’000 vascular plant species. The real temperate commercial deciduous forests, with an area of almost 2 million hectares, are extended in the north of Iran, in the Caspian Region, the so-called Hyrcanian Zone. This humid region is extended in the southern coastal plain of Caspian Sea from –20 to 2500 m.a.s.l. on the northern slopes of Alborz mountains.

Beech (Fagus orientalis Lipsky) is the most industrial commercial tree species among more than 80 broad-leaved trees and shrubs. Beech reaches in mature stage to more than 100cm dbh and about 50 meters height. It covers almost 18% of the forest area in the Caspian region and is the dominant tree species between 700 and 1500 m.a.s.l. It forms the so-called Fagetum hyrcanum community in form of pure and mixed stands. The proportion of oriental beech reaches to 24% of total stem number and 30% of total volume in the Caspian forests. The mean volume per hectare of beech stands varies here between 400 and 800 m3 in different sites.

The recent global trends, sustainable development and the importance of close to nature silviculture highlights the ecosystem approach as our main research strategy in the Forest Research Division (FRD) of the Research Institute of Forests and Rangelands (RIFR). Getting knowledge about the structure of the natural undisturbed beech stands, study of development stages and succession of beech forests, investigation on gap creation and natural regeneration, as well as silviculture and management of uneven-aged stands are the most important research programs. Also the genetic knowledge about oriental beech, importance of gene preservation and gene flow is taken into account in this program. These are partly under going projects and partly are planned for the next decade. 
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Analysis of untreated beech-stands as a basis for new thinning concepts

Ammann, P.

Chair of Silviculture , Swiss Federal Institute of Technology Zurich,

 e-mail: peter-lukas.ammann@env.ethz.ch
Abstract

Untreated beech-stands were analyzed in Switzerland with reference to quality timber production. The results showed that in 60 to 90-year-old stands of dominant heights of 20-30 m a sufficient number of candidate-trees were present, i.e., dominant trees of good stem-quality, vitality and stability. The use of natural differentiation and mortality as elements of biological automation allows treatment with a low steering-input. The target can be reached through fewer and later, but purposeful interventions (known as Z-tree-thinnings). Compared to the conventionally intensive thinning methods, costs are substantially lower, allowing profitable timber production even in a hard business environment as in Switzerland.

Keywords: Fagus sylvatica, Untreated stand, Thinning, Stem-quality, Switzerland.
Uptake and partitioning of 15N-labelled ammonium and nitrate in the beech
seedlings and deposition in the forest floor

Bagherzadeh, A.

Institute of Soil Science and Forest Nutrition, George- August university of
Goettingen, Germany, e-mail: abagher@gwdg.de


Abstract


The fate of atmospheric N-deposition in forest ecosystems still is an
unresolved problem. To track the pathway of 15N-labelled ammonium and nitrate
through the system a green house experiment was set up with beech seedlings
growing in undisturbed forest floors. Over a time of 442 days an equivalent
of 19.2 kg N ha-1 was applied as 15N-labelled NH4NO3. It was demonstrated
that the applied nitrogen in plant available forms to a lower extent is taken
up directly by the plants leading to an immobilization via the litter and
forest floor OF+OH. The preferential heterotrophic use of ammonium resulted
in a two times higher retention of deposited 15N in the forest floor compared
to plants. In contrast, the nitrate immobilization in the forest floor was
lower compared to plants, although statistically not significantly 
different. The form of N input influenced its movement into plant pools. It
was indicated that beech seedlings take up nitrogen mainly in the form of
nitrate, which is then reduced in the leaves, although the differences 
between the retention of NO3-N and NH4-N in the plants were not statistically
significant. In addition, the results showed that the percentage of 15N
retained in the forest floor and the gaseous losses were up to 2.7 times 
higher when NH4+ was applied as compared to NO3-. Because 15N-NH4+ and
15N-NO3- in equivalent amounts were applied, our results can be used to 
determine, how forms and rates of the N-inputs affects the distribution of
nitrogen into different components of the system. It was evident that not the
plants but the microorganisms can responsible for a substantially higher
retention of NH4 than NO3 in the total system plant- soil. In general the
immobilization of ammonium in the plant-soil system was about 60% higher than
for nitrate and indicated the importance of the N-forms deposition for the
retention in forest ecosystems. Further studies on the fate of N deposits
have to differentiate more than has been done in the past between ammonium
and nitrate. 

Keywords: 15N-labelled ammonium, Nitrate, Beech seedling, Forest floor, Deposition.

Growth stresses in beech: Development, Occurrence and Consequences for Wood quality and Wood products

Becker, G. 1), Seeling, U. , Beimgraben, T. 

1) Institute of forest utilization and work science, university of freiburg, Germany,

 e-mail: fobawi@uni-freiburg.de

Abstract
Growth stresses develop as a consequence of internal strain in the wood tissue during the xylem development. There exist theories about the reason and the development of internal strains Genetics as well as permanent physical loads are supposed to be involved, but the phenomenon is not yet fully understood. When beech trees are felled and cut into logs, and their wood is processed, growth stresses result in residual stresses cansing cracks and distortions.    In Central and Western Europe, those effects are major reasons for downgrading of otherwise high quality beech wood products. 

A comprehensive study on approximately 400 beech trees sampled in five central and west European countries has been carried out. Site, silvicultural treatment as well as tree architecture has been recorded in detail and internal strain has been measured on standing and felled trees using the drilling hole method. Subsequently the beech logs have been processed into high quality products:  sawn timber, slice and rotary cut veneer. The effect of the growth stresses in terms of drying behaviour, cracks and distortions have been measured and evaluated at all steps of the processing. An over all analysis has been carried out and showed statistical correlations between site, silviculture, tree shape and the direction and intensity of the internal stresses. Consequences are elaborated for stress- minimizing silvicultural treatment and processing techniques. 

Keywords: European beech (Fagus sylvatica L.), Growth stresses, Wood quality, Timber quality, Veneer quality.

Field Performance of Container Grown Beech

Bentsen, N.S.1), Jakobsen, H.S.1)
1) Danish Forest and Landscape Research Institute, e-mail: nb@kvl.dk

Abstract

Beech (Fagus sylvatica L.) is the most important broad-leaved species in Danish forestry. Most seedlings are planted as bare roots, but there seems to be a shift in preference towards containerised seedlings.

Two similar two-factorial experiments with stock type and planting time were established at two sites in Denmark.

Seedlings in 5 different containers (3 side slit and 2 mesh containers) where planted together with 3 different types of bare root seedlings. Planting took place at 4 different times starting in Dec. 2001 and ending in Oct. 2002.

Preliminary results show only small differences in first year survival, but significant differences in first year height increment, both on relative and absolute scale.

Keywords: Fagus sylvatica, Seedling, Container, Bare root, Denmark.

Growth ananlysis on Beech (Fagus oriantalis Lipsky) in two ecological sites using multivariate Hotelling’s 
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1) Scientific board members of Guilan University, Iran, e-mail: bonyadd@yahoo.com
Abstract

The Caspian forests of Iran are located on the southern border of the Caspian Sea and cover an area of 1.9 million hectare. The Caspian forests are divided into four separate forest areas, one of which is the Gilan influx area with an area of 682,500 hectare. Beech (Fagus oriantalis Lipsky) is the main endemic species in the Gilan influx area. This study carried out on natural Beech forest stands in the Shafarud basin in the north of Iran. A total of 62 plots were randomly sampled from Beech stands in the two ecological sites. The elevation classes (700-1000) and (1500-1800) meter in Sea level are two study area. In yield studies, dada are assigned into appropriate abstract growth series by means of index measures of the Beech stands, such as mean diameter and total or mean height. Growth in volume per hectare were measured. The statistical null hypothesis of equality var-covariance matrix carried out on measured variables. Multivariate Hotelling’s 
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 test were used for comparison on four variables (p=4) of Beech stands in two study area. 

Keywords: Fagus oriantalis, Growth, Hotelling’s 
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Nitrogen cycling in beech forest ecosystems grown on soils of varying fertility

Brumme, R.

University of Göttingen, Institute of Soil Science of and Forest Nutrition, e-mail: rbrumme@gwdg.de

Abstract

Beech (Fagus sylvatica L.) forest ecosystems in central Europe are exposed to atmospheric deposition for more than hundred years. High sulfur and nitrogen deposition has changed the soil chemical, physical and biological properties at sites with low buffer capacity and increased soil acidity and nitrogen availability. Soil acidity and toxic elements has increased root mortality and water deficiency but the general observed increased growth indicate that other effects might be more of importance. Liming has decreased nutrient deficiency and the progress of acidification and together with high N availability might overcompensate the effect of soil acidity. The aim of the presentation is to provide information about the N and C-cycling from 3 intensively studied beech forest grown on soil of different acidity and nutrient availability. 

Keywords: Fagus sylvatica, Nitrogen cycling, Soil acidity, Growth, Nutrient.

Regeneration methods as a means for biological rationalization in beech stands: preliminary results of investigations in managed and unmanaged forests

Buergi, A.1) , Commarmot, B.1) , Bachofen, H.1) , Shparyk, Y.2)

1) Swiss Federal Research Institute, WSL, e-mail: toni.buergi@wsl.ch

2) Ukrainian Research Institute for Mountain Forestry, Ivano-Frankivsk, 

    e-mail: brigitte. commarmot@wsl.ch

Abstract

Traditional methods for the natural regeneration of beech as shelterwood, strip or progressive cutting by groups (Femelschlag) often lead to dense, more or less homogenous young stands. Until recently, such dense stands of saplings were considered to provide the best base for the future selection and production of high quality beech and other broadleaved tree species. However, such stands later require subsequent tending and thinning operations, which are very labour-intensive and costly. In order to study the possibilities and the potential of biological rationalisation, saplings were surveyed in a virgin beech forest in the Ukrainian Carpathians and in managed (or formerly managed) beech stands in Switzerland. Regeneration in the virgin forest was less dense and less evenly distributed than in managed forests. With increasing height of the regeneration beech became more and more dominant. Whereas 60-70% of the saplings smaller than 1.3 m were Acer or Fraxinus, almost 100% of the trees higher than 5 m were beech. The results suggest that a selective regeneration cutting by small groups without reducing the canopy closure evenly is a good means to control the density and distribution of beech regeneration and to promote the process of differentiation amongst the young trees. Tending operations however are necessary to keep a certain amount of valuable admixed tree species.

Keywords: Fagus sylvatica, Regeneration, Biological rationalisation, Managed forest, Virgin forest, Ukraine, Switzerland.

Analysis of the genetic diversity in beech (Fagus sylvatica L.) forests under different management regimes

Buiteveld, J.1), Geburek, T., Tessier du Cros, E., Leonardi, S., Vettori, C., Vendramin, G.G.

1) Joukje.buiteveld@wur.nl

Abstract

There exist a wide variety of silvicultural regimes of beech forests such as: clear-cut, shelter-wood, group selection, individual tree selection, coppice and coppice with standards. These different types of silvicultural regimes are likely to have an impact on the genetic diversity of the populations due to the different selection pressures during the regeneration phase. E.g. Shelter-cut reduces the size of the mating population as only a few trees contribute to the genetic composition of the next generation thereby increasing the level of inbreeding.

The objective of the study presented here is to assess whether certain forest management systems are more sustainable with respect to maintaining genetic diversity than others. The study is part of an EU funded project (DYNABEECH) aimed at assessing the effects of previous silvicultural regimes on dynamics of genetic and ecological diversity within beech forests within Europe. Ten beech populations, which differ in management intensity, were compared pair-wise per country for their genetic diversity using isozyme and microsatellite markers. The management history of the populations included non-managed forests such as natural or semi-natural forest and managed forests such as shelter-cut system, plantation or colonization. Data will be presented on allelic richness, amount of genetic variation within and between the populations, level of inbreeding and bottlenecks. Results on differences in levels of genetic diversity and differentiation will be discussed taken into account the geographical distances and post-glacial history of the beech populations.

Keywords: Fagus sylvatica, Genetic diversity, Silvicultural regimes, Isozyme.

Structure of a virgin beech forest

Droessler, L.1) ,von Luepke, B. 1)
1) Institute of Silviculture, University of Göttingen, Germany, e-mail: lars.droessler@web.de
Abstract

The paper is based on extensive field studies in the pure virgin beech forest reserve Havešová in Eastern Slovakia. The objective is to gain a clearer picture of the disturbance regime on the whole area in order to draw conclusions for a close to nature management of artificial beech forests. Two methods were applied. Gaps were measured according to Runkle (1992). The stand was surveyed by an extensive inventory with 24 samples distributed regularly over the total area. Gaps are defined as interruption of the dominant crown layer. We present a frequency distribution of these interruptions ranging from 1 to 4049 m². The number of gapmakers is ranging from 1 to 56. 

The structure desciption of the stand is based on dbh and position of the trees. Percentages of development stages according to the method of Tabaku (2000) were calculated. Neighbouring trees in different dbh classes were analysed. Neighbourhood is defined by calculated contact of crowns. Maximum homogenous extents in different stages, ranging from gaps over pole wood up to old trees, was investigated. The number of trees there was counted. 

Keywords: Fagus sylvatica, Virgin forest, Stand structure, Gap dynamic, Disturbance regime.

Mechanical and some physical properties of Beech from Northern Hardwood Forests of Iran
Ebrahimi, Gh.1), Shafie, S.2), Nakhaie, M. 2), Makhdomi, A. 2)

1) Scientific board member of Tehran University, Iran, e-mail: ebrahimi@nrf.ut.ac.ir

2) Forest experts 
Abstract  

In a national plan for measuring Mechanical properties of wood species growing in Iran, samples were taken from Beech stands as well. 

Beech grows in Caspian region of Iran and its commercial stands extend from 500-meter above sea level up to approximately 1400-meter. Ecological factors in Beech's sites vary from North-west to South-east of Forested areas in North. These factors are namely growth period, mean annual precipitation and its distribution, pH level of soil and temperature range (mean maximum & minimum). These factors are proposed to influence on the physical and mechanical properties of Beech. Thus measuring and comparing mean values of engineering properties of Beech wood coming from its natural growing sites will establish proper base for quality grading of Beech lumber. 

To collect test materials, samples trees in each site were randomly chosen, according to D38-85, ASTM standard and sticks 4-geographical direction of each sample tree were grouped to be processed for cutting test speciments out of them. Two-set of specimens were cut and tested. The values of measured properties on both sets of specimens, were statically analyzed and compared, regarding side and site characteristics, to find out differentiation between Beech lumber for efficient utilization of it. 

      Keywords: Beech, Wood properties, Ecological factors, Caspian region, Iran.

Investigation on the Quantity and Quality of seed production of beech (Fagus orientalis Lipsky) in Mazandaran forests

Etemad, V.1), Marvie-Mohadjer, M.R. 1)

1) Scientific board members of Tehran University, Iran, e-mail: etemad@nrf.ut.ac.ir
Abstract

The purpose of this study was to find out more information on the quantitative and qualitative state of beech (Fagus orientalis L.) in Mazandaran forests.

Nine stations over 3 regions were selected at western (Ramsar), central (Nowshahr), and eastern (Neka) area of Mazandaran province and in each region 3 elevation of 750, 1500 and 2200 meters above sea level (m.a.s.l.).

In each plot beech seeds were collected and divided into 5 seprate classes: 1) Sound seeds 2) Empty 3) Eaten by mouse 4) Eaten by insects and 5) Eaten by other animals and birds.

The number of germinated and remaining seeds in the corresponding plots was counted. On the basis of International Seed Testing Association (ISTA), Seed viability vitality, weight and dimension of 1000 pellets were measured.

The mean of each measurement was compared in different elevation and region. The highest percentage and germination level on the forest floor belonged to Ramsar in 1500 meter above sea level.

The highest viability vitality of the seeds was related to elevation of 1500 m.a.s.l. in the Ramsar and Nowshahr regions. The largest amount of empty and eaten seeds by insect was found out in Nowshahr region over 2200 m.a.s.l.. The highest amount of seed production was in Neka with 750 m.a.s.l..

The size of seed and weight of 1000 seed were larger in Ramsar region with 750 and 1500 m.a.s.l.  than those from other stations. The seeds from Ramsar and 1500 m.a.s.l. elevation have the highest germination capacity and speed. 

Keywords: Fagus orientalis, Seed production, Pure beech stand, ISTA, Germination, Iran.

Consequences of climate change on the productivity of Fagus sylvatica L. in Bavaria, Central Europe

Felbermeier, B.

Chair of Silviculture, Technische Universität München, Germany, 

email: Felbermeier@lrz.tu-muenchen.de

Abstract

The climatic capacity of tree species can be derived from investigations of the tree’s life cycle, which is represented by four dominant phases: Seeding, germination, height growth and flowering. Each phase shows a characteristic tolerance with environmental factors. A tree species will survive at a site, if all phases can be completed. Limits of the climatic capacity of this tree species are achieved on that site, where the development of one phase is prohibited by climatic factors. It was proofed in this investigation, whether the height growth of European beech (Fagus sylvatica L.) is limited by climatic factors in the German State Bavaria.

The analysis is based on long-term observations of the German National Meteorological Service and forest inventory data of the Bavarian Forest Service. Both datasets are representative for the research area. The investigation consists of four steps:

1. Due to lack of regional climatic data a topoclimatological model was developed to describe the long term average of climatic factors at forest sites.

2. Simulated climatic data and measured stand data were combined to investigate the influence of climate on height growth.

3. Results from GCM and the topoclimatological model are combined to produce climatic scenarios for Bavaria.

4. The climatic scenario is used to predict the changes in productivity of beech in Bavaria.

The results show:

1. The long term average of temperature and precipitation can be simulated by a topoclimatological model

2. In the average height growth of beach increased over the last three decades

3. Beech achieves highest height growth rates in the warmest regions of Bavaria. The climatic capacity of beech regarding to height growth is presently not attained in the warmest and the most dry forest regions of the research area.

For silviculture in practice it can be concluded: Beech attains similar height growth in most forest regions of Bavaria except on very high elevations. Under the assumption that other environmental conditions will not dominate its growth and the range and frequency of temperature extremes keep constant, the heat tolerance of beech will not be exceeded in most areas, if mean annual temperature increases by 1-2o C. Its growth indicates, that the productivity will increase in colder regions of the research area.

Keywords: Fagus sylvatica, Climate change, Bavaria, Topoclimatological model, Dominant phases.

Gap regeneration in a semi-natural beech (Fagus sylvatica L.) forest in Denmark
Hahn, K.1), Madsen, P.2)
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     Denmark. e-mail: hahn@kvl.dk
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Abstract

Gap regeneration in natural or semi-natural forests can be used as a reference for sustainable forest management. In order to increase the knowledge about gap regeneration, a study of natural regeneration and gap formation was carried out in five small gaps (200-300 m2) in the semi-natural deciduous forest Suserup Skov, Denmark 1997-2002. Recordings of regeneration, light and soil moisture shows good correlation between gap structure, light and soil moisture, but a high variation in seedling response to gap formation. This probably reflects the highly variable conditions in both time and space of a forest with natural disturbance dynamics. The study also demonstrates a low predictability of regeneration success at the small-scale level and in the short run.

Keywords: Fagus sylvatica, Gap regeneration, light, soil moisture, Denmark.

Advancing beech (Fagus crenata) front: Late Holocene history of its northern limit


 Kito, N.1), Asano, T., Iida, Y., Otsuka, Y., Shimanaka, T., Takahashi, A.

1) Institute of Earth Science, Hokkaido University of Education, Hakodate, JAPAN,

e-mail: Nkito@cc.hokkyodai.ac.jp

Abstract


The distribution mode and the latest history of Siebold's Beech (Fagus crenata) forests in its northern limit (Kuromatsunai, Hokkaido, Japan) were examined. The distribution margin is clearly marked by abrupt decrease of populations. Some outlying populations exist within 3-7 km from the margin.
The last 3000 years history of beech forest in the area by pollen analysis indicates that the beech arrived at the area 1000 years ago or later, and the pollen percentage of the beech is still increasing. The result suggests that beech populations in the area are still expanding and that the front will be advancing northward.
  

Keywords: Fagus crenata, History, Pollen analysis, Japan.


Ecology-based prediction of seed crop size for successful natural regeneration of Fagus crenata in northern Japan. (2) Advanced methods for unspecific stands.

Koyama, H.1) , Terazawa, K.2), Yasaka, M.2), Kon, H.2)

1) Faculty of Agriculture, Yamagata University, Tsuruoka, Yamagata, Japan, 

     e-mail: hkoyama@tdsl.tr.yamagata-u.ac.jp
2)  Hokkaido Forestry Research Institute, Bibai, Hokkaido, Japan,

     e-mail: ktera@hfri.bibai.hokkaido.jp

Abstract

The prototype method for prediction of beech seed crop size reported in the previous paper still has disadvantage in practical standpoints. In the prototype, seed-traps and frequent collection of fallen flowers/seeds were required to estimate the size of current year’s female flower production, which was one of the essential factors for the crop size prediction of the following year. From this methodological restriction, seed crop predictions would be possible only at some specific stands and it would be virtually difficult to apply this prototype method to a wide range of forest management area in which many to-be-regenerated stands would exist. Here, we developed an advanced method using peduncle scars left on shoots as a precise index of flower production of the current year. In this method, sampling and scar census of branches in the late summer enable us to estimate the current year’s flower productions without seed-traps and predict crop at unspecific stands. 

Keywords: Fagus crenata, Seed crop size, Following year, Northern Japan.
A genetic-ecophysiological model for beech (Fagus sylvatica L.): an attempt to bridge disciplines to assess the effects of management strategies on its adaptive potential

Kramer, K.1), Albani, M., Forstreuter, M., Leonardi, S., Magnani, F., 

van derWerf, B.

1) Wageningen, The Netherlands, e-mail: koen.kramer@wur.nl
Abstract

Historic intensive forest management may have reduced the genetic diversity of many European tree species. However, in the context of a global climatic warming the existence of a large genetic diversity in functional traits will be crucial for species to adapt to these altered environmental conditions. In this study we use European beech (Fagus sylvatica L.) as a model species. The reason for this is that the traditional system to regenerate beech is through a shelter-cut system, in which only of tens trees per hectare remain after thinning to contribute to the next generation. It can be assumed that this reduces the genetic diversity in the next generation, especially as more than 90% of the seeds are dispersed within 30m of the adult tree (e.g. Watt 1923). Counteracting this local loss of genetic diversity may be input of genetic material from outside the management area through pollen flow from other stands.

Many studies on the genetic diversity of beech have been performed in relation to management intensities. These studies consistently show that beech has a large diversity, even with the most intense management system. However, these analyses are usually based on non-functional traits, thus features that do not affect the adaptive potential of beech to altered environmental conditions.

The aim of this study is: (i) to present a coupled genetic – ecophysiological model that is completely parameterized for beech, (ii) to assess the adaptive potential of beech to environmental changes through sensitivity analyses, and (iii) to evaluate management strategies for on their effect on adaptive potential of beech.

Keywords: Fagus sylvatica, Genetic diversity, Ecophysiological model, Climate, Pollen flow.

The Influence of Light, Lime and NPK-Fertilizer on Gas Exchange of Different Beech Provenances (Fagus sylvatica L.)

Larsen, J.B. 

Forest & Landscape, Royal Veterinary and Agricultural University, Denmark,

e-mail.  JBL@KVL.DK
Abstract

The study aims to improve the fundamental understanding of the effects of light and soil chemical status of gas-exchange in beech seedlings, and further how these effects are influenced by provenance selection.

Beech seedlings of 5 different provenances (two from northern Germany, one from Romania, and two from Calabria in southern Italy) were grown under four different light regimes (6%, 14%, 36%, and 100% respectively) and in an acid brown earth varied in four different ways (control, application of 3 g dolomite per litre, application of 1 g NPK-fertilizer per litre, and both limed and fertilized respectively. 

Gas exchange was measured with the CO2-H2O porometer (H. Walz, Effeltrich, Germany). The measurements were carried out at 210C and a relative humidity of 60 per cent. The light regime heavily affected photosynthesis, respiration, photosynthetic economy, light saturation, compensation point, transpiration as well as water use economy. The chemical status of the soil affected only photosynthetic economy, transpiration and water use efficiency.  All measured parameter except compensation point shoved provenance variation. Interactions between light and soil properties were found for photosynthetic economy, transpiration and water use efficiency.

The results are discussed in relation to silvicultural practices i.e. controlling the natural regeneration of beech by means of canopy thinning, liming and fertilizing. Further possible implications for provenance selection are outlined.

Keywords:  Fagus sylvatica, Provenance, Gas exchange, Light, Soil, Denmark.
Gap Regeneration in a Close-to-Nature Managed Beech (Fagus sylvatica L.) Forest in Denmark

Madsen, P.1), Hahn, K.2), Larsen, J. B. 2), Lindholt, S.3)
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Abstract
Close-to-nature forestry has gained some popularity over the past 15 years in Denmark due to poor economy in forestry based on the traditional even-aged and homogenous stand management. Additionally, close-to-nature forestry is expected to better support multifunctional management aims, forest stability and flexibility. The scientifically based knowledge is limited for this management concept. 

This paper describes the development of natural regeneration in twelve gaps established in 1997-98 in a beech dominated broadleaved forest, Als Nørreskov, which has been close-to-nature managed for 3-4 decades. Both density and height of natural regeneration are correlated to light, soil moisture and soil characteristics.

Keywords: Fagus sylvatica, Gap, Regeneration, Close-to-nature, Denmark.

Plain beech forests of Ukraine

Melnik,V.I.

Ukrainian National Academy of Science, e-mail: melnik@botanical-garden.kiev.ua

Abstract

In Ukraine beech forests are found mainly in Carpathians and Crimean Mountains. In lowland part of Ukraine insular beech forests in Podolian upland (in eastern limit of the area of Fagus sylvatica) is a rare relict forest communities. Eastern populations of Fagus sylvatica are represented by ecological type Fagus sylvatica var podolica, resist to frosts and dry. Insular beech forests of Ukraine are unique habitat for many rare and endangered species of plants and animals included in Ukrainian Red Data Book. Protection of biodiversity of insular beech forests of Ukraine is actual ecological problems.

Keywords: Fagus sylvatica, Plain forest, Biodiversity, Insular forest, Ukraine.


Direct seeding of Fagus sylvatica L. below spruce canopies

Mosandl, R.

Chair of Silviculture, Technische Universität München, Germany 

e-mail: mosandl@wbfe.forst.tu-muenchen.de

Abstract

Direct seeding of deciduous trees below the canopy of conifer stands has proven to be a very economical method for converting pure conifer stands into mixed stands. In order to identify the main factors determining seed germination under the canopy of pure Norway spruce  (Picea abies (L.) Karst.) stands, three different treatments of direct seeding of Fagus sylvatica L. were tested. These treatment were: (i) direct seeding without additional measure (control), (ii) direct seeding and liming, and (iii) direct seeding covered with beech leaf litter. The experiment consists of two stands. Direct seeding was carried out on six plots per treatment and stand. Each plot includes 81 sample units of 0.5 m2 upon each of which 15 g of seeds were sown. The germinative capacity if the seeds were pre-determined (68 %). Germination of the seeds was recorded repeatedly form May to September 1997. On the related sample units canopy density was measured and fine root biomass of the over storey trees was estimated. There was a significant difference in seedling number between the two stands. The number of seedlings did not increase by liming (coincident with seeding). In contrast, the covering of seeds with leaf litter caused a remarkable and significant increase in the number of germinated seeds. As ANCOVA showed, models including canopy density or estimated fine root biomass of the over storey tree explained 72 and 52 % of the variation in mean seedling number per plot. As canopy density as well as estimated fine root biomass determine the water content of the soil, it can be assumed that the germination of beech seeds originating from direct seedings under the canopy of pure spruce stands depends to a great extent on soil moisture at the time when the direct seeding is carried out, as well as the weeks following seeding. For this reason, direct seedings in very dense stands are not recommended against the background of this study.

Keywords: Fagus sylvatica, Direct seeding, Spruce canopy, Mixed stand, Germany.

The relation between annual diameter increment of Fagus orientalis and environmental factors (Caspian forests)
Moshtagh Kahnamoie, M.H.1), Bijker, W.2), Sagheb – Talebi, Kh. 3)
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Abstract

In this research, the relation between annual diameter increment (ADI) and environmental factors (and other quantitative factors) was studied for Fagus orientalis at different altitudes (from > 700 m.a.s.l.) in Caspian forests (Iran- Mazandaran province, Ramsar district). The method of sampling was the block random method, randomly 320 increment core samples were taken of the 320 dominant trees with good health by using the increment borer.  A binocular was used to mark the ADI on the samples. Measurement of ADI was done with 0.05 mm accuracy.  With stepwise regression, seven multiple regression models were calculated for the relation between ADI and the environmental factors such as altitude, rainfall, soil, geological condition, slope, aspect,…and other quantitative factors such as DBH, crown cover, basal area … . 

The best model (good prediction of ADI with as few variables as possible) has been used to make a map of ADI distribution based on altitude, DBH and geological condition. The results show the variation of predicted ADI between different sites. Although altitude plays the main role, also the influence of other factors can be seen. The minimum and maximum value for ADI are 1.78mm (at 2140 m.a.s.l) and 3.4mm (at 750 m.a.s.l), the ADI distribution map can be used by a forest manager for determination of harvesting rotations and amount of annual logging possibility.

Keywords: Fagus orientalis, Diameter increment, Environmental factors, Silvicultural characteristics, Iran.
Dynamics of woody debris in a Fagus sylvatica L.  ecosystem in northern Germany - input, causes and decomposition of woody debris

Mueller-Using, S.1), Bartsch, N.1) 

1) Institute of Silviculture, University of Goettingen, Germany 

e-mail. n.bartsch@forst.uni-goettingen.de
Abstract

In a 160 years old beech (Fagus sylvatica L.) stand in the Solling Hills in northern Germany, input and decomposition of woody debris were observed over a period of 12 years. To asses the rate of wood decomposition, carbon dioxide evolution from decomposing wood was measured.

Since the beginning of the investigation in 1988 the yearly input of has increased. In 2000 the volume of the coarse woody debris was 50,8 m³ ha-1. The determined volume of woody debris is in the range of the amounts from natural beech forests in Albania and Slovakia and natural forest reserves in Germany. Storm and the white rot exciting fungus Fomes fomentarius were identified as causes of mortality. The infestation of Fomes fomentarius increased and resulted in death of single trees. The oldest, still identifiable, strongly decomposed logs fell down 1970. Under the given climatic conditions the decomposition period is about 40 years. The highest rate of carbon dioxide evolution is reached about 4 years after tree fall.

Keywords: Fagus sylvatica, woody debris, decomposition, Germany.

Silvicultural interventions in young European beech (Fagus sylvatica L.) stands of 

Romania - a new approach

Nicolescu, N.-V.1), Petritan, C. 1), Filipescu, C.-N. 1), Pacurar, V.-D. 1), Radu, N. 1), 

Simon, D.-C. 1), Vasilescu, M.-M. 1), Teresneu, C.1)

1) Faculty of Silviculture and Forest Engineering, University Transilvania of Brasov, Romania,

e-mail: nvnicolescu@unitbv.ro
Abstract

The main results of a research project on beech silviculture started back in 1999 are as follows:

 At early ages (prior to mid- pole stage) natural beech stands should be kept dense to allow for the formation of straight and pruned trees.

 Owing to high stand densities and frequency of defects the cleaning-respacing interventions should be of both positive and negative selection type favouring the best-quality trees.

 Future crop trees (most vigurous, healthy, defect-free and evenly spaced) should be selected in the second half of pole stage when their social and qualitative differentiation is obvious. Such trees should be subsequently favoured by high intensity thinning from above in order to reduce the rotation age to maximum 100-120 years and avoid the presence of a high proportion of red heart.

Keywords: Fagus sylvatica, Silvicultural intervention, Young stand, Romania.

The early and heavy snowfalls, a major threat to the young European beech 

(Fagus sylvatica L.) stands

Nicolescu, N.-V.1), Petritan, I.-C.1), Vasilescu, M.-M.1)

1) Faculty of Silviculture and Forest Engineering, University Transilvania of Brasov, Romania, 

e-mail: nicolescu@unitbv.ro

Abstract

An early and heavy snowfall occurred in the surroundings of Brasov (east corner of Carpathian Mountains) in October 2003. It had provoked important and irreversible damages to the young (end of thicket-beginning of pole) European beech stands as follows:

· Under untended and very dense stand conditions the majority of trees (but mostly those tall and slender forming the lower part of canopy layer) are bent over. 

· Under tended and differently spaced stand conditions many of the largest but defective trees (especially forked) were either split at the fork level or broken above or below forking. The percentage of bent-over trees under such conditions is lower than in the untended parts of stand.
Keywords: Fagus sylvatica, Snowfall, Damage, Brasov.

 Inexpensive and deer browse tolerant regeneration of mixed regeneration including beech (Fagus sylvatica L.)

Olesen, C.R.1), Madsen, T.L.2), Madsen, P.3)
1) National Environmental Research Institute, Denmark, e-mail: cro@dmu.dk
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Abstract

Planting 3-6.000 bare root seedlings per ha is common for artificial regeneration in Denmark. Such plantings are expensive and susceptible to deer browsing if not fenced. Both roe deer (Capreolus capreolus) and red deer (Cervus elaphus) may browse particularly broadleaved species. Deer fences are expensive and as the roe deer population has tripled over the past three decades some silviculturists advocate for substantial deer population reductions. However, timber prices are declining and Danish forestry is facing an economical crisis. The landowner owns the right to hunt on his land or to lease out the hunting rights, which have become an increasingly important source of income. The recreational value for forest visitors to watch deer is also important – although not creating income for the owner. Therefore, the deer are not only a silvicultural problem but also important for forest income and amenity value. 

Successful direct seeding is inexpensive. We hypothesize to achieve well-stocked regeneration of the main species without fence but protected against both deer and late spring frost by nurse and cover crops (common broom (Cytisus scoparius), mountain ash (Sorbus aucuparia), birch (Betula pendula), and lupines (Lupinus perennis). The nurse and cover crops are supposed to be more attractive for the deer than the main species beech, oak (Quercus petrea), Douglas fir (Pseudotsuga menziesii), larch (Larix decidua) and Norway spruce (Picea abies). The nurse and cover crops are mixed and sown in scarified mineral soil rows at eight experimental sites annually adding up to approximately 32 experimental sites in the conifer plantation of St. Hjøllund Forest District. The experimental sites ranges from 0.25 ha to 2.5 ha totalling 8 ha annually and 32 ha for the whole study, which comprise both clear-cuts and shelterwoods. Both sowings with and without nurse and cover crops are established. Following a small pilot experiments in 2001 we established the first full-size experiments in spring 2002 and spring 2003. The presence of deer is monitored by pellet and track counts. 

The average stock density was app. 9.000 seedlings per ha (main species) including 1.900 beech seedlings after the first growing season in 2002, which we find promising preliminary results for the further development of this inexpensive and deer tolerant regeneration method. 

Keywords: Fagus sylvatica, Deer browsing, Fence, Direct seeding, Regeneration, Denmark.

Beech (Fagus sylvatica L.) forest restoration in the French Massif Central

Prévosto B.1), Curt T., Balandier P., Coll L.

1) Cemagref, France, e-mail : bernard.prevosto@cemagref.fr
Abstract 

In the mid-elevation uplands of the French Massif Central, grazing abandonment has led to the colonization of large areas by pioneer trees (Scots pine, Silver birch) forming monospecific stands in which beech naturally established. 

Our first aim was to record natural beech establishment and vegetation changes in a heath land/Scots pine/beech forest colonization gradient. Our second aim was to anticipate beech dynamics by planting beech seedlings in a natural pine stand thinned at different levels. We investigated beech growth and morphology in relation to light transmission, water availability and vegetation competition. We conclude that manipulation of the over story by controlling light and competition is a powerful tool to enhance beech settlement and growth.

Keywords: Fagus sylvatica, Forest restoration, Dynamics, Vegetation change, France.

Stand structure and development stages in two different forest communities of oriental beech (Fagus orientalis Lipsky) in northern Iran

Sagheb-Talebi, Kh.1), Mattaji, A.2), Zahedi Amiri, Gh. 3)

1) Scientific board member of Research Institute of Forests and Rangelands, Iran, 
     e-mail: saghebtalebi@rifr-ac.ir
2) Scientific board member of Azad University, Iran.
3) Scientific board member of Tehran university, Iran.
Abstract

In two different natural forest communities of oriental beech in northern Iran (Noshahr region), the stand structure and development stages were studied. For this purpose, the 4th district at the experimental forest of University of Tehran was selected, where no forest management interventions have been done before. Six sample plots each covering one ha (100*100 m), were laid out in Rusco-Fagetum Mercurialetosum perenni and Carpineto-Fagetum Epimedietosum pinnatii communities. All trees with dbh>7.5 cm were recorded and height of all trees were measured within the sample plots.

Results showed that all three development initial, optimal and decay stages with uneven-aged structure could be recognized in the pure beech stands, while the optimal stage could not be found in the mixed beech-hornbeam stands. In Rusco-Fagetum community, the site quality is better than Carpineto-Fagetum. Stem number, basal area and volume varied between 176 and 606 (N ha-1), 29.2 and 45.6 (m2 ha-1) and 369 and 689 (m3 ha-1), respectively.

Keywords: Oriental beech, Caspian region, Structure, Development stage, Uneven- aged.

Humus Forms and Nutrient Properties in Pure and Mixed Beech (Fagus orientalis Lipsky) Stands of Kheiroodkenar Forest In North of Iran
Sajedi, T.1), Zahedi Amiri, Gh.2), Marvie-Mohadjer, M.R.2)

1) Ph.D. candidate, e-mail: tokky_s@yahoo.com

2) Scientific board members of Tehran university, Iran.
Abstract

In this research, humus forms and their variation in pure and mixed beech (Fagus orietalis) stands in a part of Chelir district at Kheiroodkenar forest with a bout 700 ha area has been studied. To identify and describe humus forms we used methods described in Green et al. (1993), that is based on morphological characteristics. In addition all samples were analyzed in 11 chemical properties (pH, total C, total N, C/N ratio, (Ca + K), K/Ca, CaCO3, moisture, silt, sand and clay) and then all of these properties were estimated for each humus form group and each forest type.
A multivariate analysis (PCA) was used to examine correlation between ectorganic soil layer and humus forms and also with forest types. We used regression analysis to identify possible linear correlations between chemical properties, too.
According to this study, two humus form orders, Mulls and Moders, and six groups were identified. 87 percent of the samples were Moder and other samples were Mull. The result of chemical properties analysis confirmed all morphological similarities and differences between all humus forms and all forest types. These results indicate that morphological properties of the horizons and humus forms are related to the chemical properties and also, tree species have a strong effect on humus form and site chemical properties.
Furthermore, some of these properties represented a good variation in relation to the tree species such as: total N, C/N ratio, exchangeable (K & Ca) and (Ca + K), but the others like pH and total C didn't represent patterns which were expected. 

Keywords: Fagus orietalis, Humus Form, Nutrient Property, PCA, Iran.
Geographic distribution and genetic variability of Fagus orientalis Lipsky in hyrcanian beech populations

Salehi Shanjani, P.1), Paule, L.2), Gianinni, R. 3)

1) Scientific board member of Research Institute of Forests and Rangelands, Iran, 

     e-mail: psalehi@rifr-ac.ir

2) Faculty of Forestry, Technical University, Zvolen, Slovakia.

3) Molecular Biology Department, Institute of Plant Genetics , Firenze, Italy.

Abstract

Beech forests, which have not been influenced by the glacial and human activities, seem to have remained from the Tertiary and to be relic ecosystem.

The aim of present work was to study the beech forests by: (i) PCR/RFLP (Polymarase Chain Reaction/Restriction Fragment Length Polymorphism) markers of chloroplast DNA (cpDNA) to determine the geographical distribution, and (ii) enzyme gene markers to evaluate the inter- and intra-population genetic variability.

Genetic structure of 14 populations distributed throughout the species range in Hyrcanain zone analysed by PCR/RFLP (in 5-6 individual for each population) and allozyme (in 50 individual for each population) techniques.

The distribution of the cpDNA haplotypes revealed a geographical structure of the genetic differentiation with Gst=%68.7 and Nst=%70.3. The distribution pattern of F. orientalis cpDNA haplotypes may reflect environmental differences and migration history of beech during historical distribution in Tertiary from West (most polymorphic region) to East of Hyrcanian forests
The study of 16 gene loci in 10 enzyme system reveals significant allelic frequency differences between populations with a small absolute of genetic differentiation (Fst= %3.9) with no pattern related to geographic distance. The genetic differentiation between populations measured by Wright’s F-statistics does not deviated significantly from zero. A slight deficiency of heterozygotes as compared with Hardy-Weinberg expected proportion be found in the majority of populations.

Keywords: Fagus orientalis, Iran, Genetic structure, cpDNA, Isozyme.

Beech management in the District Forest Office Bramwald

Schroeder, C.

Forstdirektor, Niedersächsisches Forstamt Bramwald,

 e-mail: carsten.shroeder@nfa-bramwald.niedersachsen.de

Abstract

The Lower Saxony District Forest Office Bramwald is located in the geografical center of Germany, and lies hence in the center of the natural distribution area of beech (Fagus sylvatica).
Between 1100 a.C. and 1900 a.C. those forests were mainly exploited by the local population. The forests were used as cattlecrop, firewood, fodder, seedcrop, before this exploitation converted into ecologically and economically sustainable beech management.

A tipical beech forest area will be presented as example of today‘s beech management in Bramwald during a time period of almost 50 years. Instead of a few sharpe regenerations cuts, there have been 27 single cuts during a time period of almost 50 years, gaining 8000 cubic meter timber (long term ecological forest development) which is a clear proof for the advantage of long term sustainability and productivity of beech forests as a soft and ecological form of land use.

To increase the diversity of species within the forest, enrichment planting with Cherry (Prunus avium), Norway spruce (Picea abies), Fir (Abies alba), Sycamore (Acer platanus), Ash (Fraxinus excelsior) was done.

The development of Bramwald‘s beech management (crown - thinning) will be explained with data of tecnology, costs and productivity. Discussion of timber price, with respect of red core, branching, circle growth and tension of timber will follow.

Keywords: Fagus sylvatica, Beech management, Exploitation, Germany.
Interspecific competitiveness of beech in mixture with other broadleaved tree species in natural regenerated sapling – pole stands in relation to light availability

Schuetz, J.-Ph.
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e-mail: jean-philippe.schuetz@env.ethz.ch
Abstract

Natural regeneration of beech occurs classically under shade condition, at most in the first stage of the regeneration process, because beech is sensitive to light conditions and needs some coverage to ensure a good seed rain dispersal. New developments of the conditions of acquisition of a straight stem form for tree species with a sympodic architectural mode like beech, suggest that maximizing the light conditions during the first stage on the regeneration process (so called light or rapid regeneration) could be an interesting alternative for a qualitative successful beech renewal (Thiébaut 1990, Sagheb-Talebi 1995, Schütz & Barnola 1996). Otherwise a rapid regeneration process, for instance in enlarged gaps of the irregular group shelterwood system practiced in Switzerland, is favourable to the development of light demanding tree species like ash (Fraxinus excelsior) or maple (Acer pseudoplatanus) on good site conditions. How different naturally fine mixed tree species compete together during the regeneration phase in relation to light conditions will be presented on example of the tree height development during 15 years along light transects through a regeneration gap. The process of out mixing under different light conditions will be emphasized as an inexpensive way of conducting opportunely tree species mixtures. 

Keywords: Fagus sylvatica, Mixed stands, Competitiveness, Natural regeneration, Light.
Structure and natural regeneration of the beech virgin forest in Ukrainian Carpathians

Shparyk,Y.S.1), Berkela,Y.Y.2)
1) Ukrainian Mountain Forestry Research Institute, Ivano-Frankivsk; e-mail: lis@il.if.ua

2) Carpathian Biosphere Reserve, Rakhiv.
Abstract 

Virgin forests are considered as models of a stable equilibrium of forest ecosystems, which produce a big enough yield and provide a fulfil protection and ecological functioning. 
10 ha plot in the Ugolka-Shyrokyj Lug forest massif in Ukrainian Carpathians was an study object. Forest on the plot was defined as uneven-aged many-layer beech stand with decreasing type of the diameter distribution. Natural regeneration is very numerous and varies from 0 to 100 000 per ha for the 20 m2 circular plots.

GIS analysis has given a chance to find some dependences of natural regeneration on the forest stand characteristics.
Keywords: Beech virgin forest, Structure, Natural regeneration, GIS, Ukraine.
Alteration Process of an Uneven-aged Oriental Beech Forest after Shelterwood Fellings

Tabari, M.1), Espahbodi, K.2)
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Abstract

Alteration process of a three-storied uneven-aged oriental beech (Fagus orientalis Lipsky) forest after shelterwood cuttings was investigated in north of Iran. For this intent, 40 circular sample plots of 100m2 (inventory density of 10%) occupied by ingrowth and advanced regeneration were randomly chosen in a 40-ha area which 30 years was passed from its first shelterwood felling. In the research plots, in addition to basal area and variety of species, frequency of species were recorded at different growth stages (seedling phase to aged phase). The results demonstrated that after a 30-year period, the aim of shelterwood system, which indeed is to attain a regular even-aged one-storied forest, was not yielded. In contrast, owing to maintain advanced regeneration and caution in marking small and large pole groups, this forest altered as irregular uneven-aged two-storied forest.

Keywords: Advanced regeneration, Alteration process, Fagus orientals, Shelterwood fellings, Uneven-aged forest.

Ecology-based prediction of seed crop size for successful natural regeneration of Fagus crenata in northern Japan.(1) Development of prototype for prediction.
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2)  Faculty of Agriculture, Yamagata University, Japan.
Abstract

Fagus crenata, one of the dominant tree species in the cool temperate zone in Japan, is generally associated with dwarf bamboo species (Sasa sp.) which densely covers its forest floor and hampers natural regeneration of beech trees.

It is indispensable to remove such Sasa vegetation in the very year of heavy seed fall of beech trees, which comes only once in several years, for successful natural regeneration of beech forests after cutting.     

We analyzed the 13-year records of female flower and seed production of beech forests in northern Japan. Annual seed crop sizes fluctuating largely year-to-year were determined by two factors; the number of female flowers and pre-dispersal predation of seeds by insects. From these ecological features of seed production, we developed the prototype for accurate prediction of seed crop size of the following year in beech forests.
Keywords: Fagus crenata, Natural regeneration, Seed crop size, Northern Japan.
Assessment of gene flow and the spatial genetic structure in beech stands in relation to forest management

Vendramin, G.G.1), Buiteveld, J., Pastorelli, R., Geburek, T.

1) giovanni.vendramin@igv.cnr.it

Abstract

Forest management is likely to have an impact on the genetic diversity of the population. E.g. it may have a substantial impact on the size of the mating population. In small and large-scale management systems the seedlings are derived from a limited number of parental trees in contrast to unmanaged forests. Reducing the size of the mating population may affect the genetic composition of the next generation or may lead to an increased inbreeding. However, on the other hand, genetic changes may be partly erased if long-distance seed dispersal or pollination from outside the population occurs. Gene flow is one of the main factors in influencing genetic diversity within and among populations. 

In the present study we assess gene flow and the spatial distribution of diversity in relation to management regime. The study is part of an EU funded project (DYNABEECH) aimed at assessing the effects of previous silvicultural regimes on dynamics of genetic and ecological diversity within beech forests within Europe. Gene flow was analyzed in four beech populations, which differ in management intensity. Paternity analysis was performed on seeds sampled on several mother trees and parentage analysis on 1-year seedlings using four microsatellite markers. 

Results on spatial autocorrelation and on estimates of pollen and seed flow within the populations, proportion of long-distance pollen flow, male and female reproductive success, rates of outcrossing are given. A positive and significant spatial autocorrelation in the non-managed stands, up to a distance of about 30 meters, was observed. On the other hand, no significant autocorrelation was generally observed in the managed stands. 
The pollen and seed dispersal curves are discussed in the light of the life-history traits of the species and the stand characteristics of the studied populations. By pooling the data over all families, the average pollen dispersal curve within the stand was inferred and fitted to a Weibul distribution function. A substantial level of long-distance pollination events was observed. In general, the percentage of correct father choice (paternity assignment) resulted low. 
Recommendations for forest management are given.

Keywords: Beech stand, Gene flow, Spatial autocorrelation, pollination, Silvicultural regime.

Regeneration of beech-oak mixed stands in Central Europe under a continuous cover forestry scheme

von Luepke, B. K.

University of Goettingen, Germany, e-mail: bluepke@gwgd.de

Abstract

Wide spread silvicultural concepts in Central Europe are characterized by two main objectives: On one hand clear cuts should be avoided, on the other hand mixed species stands preferably with Fagus sylvatica and some light demanding species are aimed at on a broad scale. One of the most valuable mixed species are the native Quercus petraea and Q. robur. The regeneration of these mixed stands under a continuous cover forestry is difficult because of the high competitive advantage of beech under these conditions. Results of several investigations covering this topic are shown, and conclusions regarding necessary modifications of CCF are drawn.

Keywords: Fagus sylvatica, Oak, Regeneration, Continuous cover forestry.

Growth, form and phenological characters of 15 year old European beech provenances
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Abstract

At the age of fifteen years 188 provenances of the international beech provenance trial that was established in three series in the years between 1983/86, 1984/87 and 1985/88 at fourteen trial sites: nine in Germany, one in Denmark, one in the Netherlands, one in Belgium and two in France were measured and assessed for the traits: height and diameter growth, mortality, stem form and forking. This study presents the results of the joint evaluation of all trials and adds the data from earlier phenology (flushing) assessments. No Europe–wide cline could be found for the overall description of beech provenance regions. Local provenances are usually not the best performing provenances at a site. Whereas the neighbouring trials from different series react fairly stable in comparison to the other sites, provenances from the same location but from different seed-years vary strongly in their performance. Rank correlations for height and mortality are mostly low or do not exist at all within the series. Only the ranking for flushing is quite stable. Regression models for height and mortality proves the high impact of the site conditions. Only for flushing a weak cline for the longitude of the provenance origin could be found. Although site effects are very strong, the provenance variation is higher for all traits than the trial variation. 

Keywords: F.sylvatica, Growth, Form, Phenology, Provenance.
Radial Trends in Wood Specific Gravity in Beech

Woodcock, D. W.

Clark School of Geography, Worcester MA, e-mail: dwoodcock@clarku.edu
Abstract

Although radial gradients in wood specific gravity are most pronounced in tropical pioneers (and cause problems for timber utilization), temperate trees also show variations in wood density within the trunk. North American beech (Fagus grandifolia), for instance, displays decreases in density with increasing growth (toward the outer part of the tree).  In this respect F. grandifolia is similar to other members of the Fagaceae (Quercus spp.) that are codominants in the eastern North American forests, even though beech is diffuse-porous and the oaks are ring-porous.  Recent studies of radial trends across tree species have linked radial decreases to later-sucessional position or to characteristics characterized as later-successional, including shade tolerance, long lifespan, etc. Information about growth characteristics of European beech suggests that this species most likely exhibits radial decreases as well.  

Keywords: F. grandifolia, Radial trends, Specific gravity, North America.

Dynamics of Oriental Beech Stands in Fandoghlu Forest (Ardabil, Iran)

Yousefpour R.1), Marvie Mohajer M. R.2), Sagheb-Talebi, Kh.3)
1) Ph.D. candidate, e-mail: iranforester@yahoo.co.uk

      2) Scientific board member of Tehran university, Iran.

      3) Scientific board member of Research Institute of Forests and Rangelands, Iran,

          e-mail: saghebtalebi@rifr-ac.ir
Abstract

Fandoghlu forest with 4378 hectares area located at the end of Western Alborz Mountain Chains. As for maintenance, restoration and development of forest resources, dynamical studies of vegetation cover are essential, 5 stands (404 hectares) of oriental Beech (Fagus orientalis Lipsky) silviculturaly were surveyed.

To achieve this beside structural menstruation (in 134 plots), some existing historical records also came into consideration.

After determining of 5 main forest types, the structural characteristics along with historical evidences was used to identify the current dynamical position of each stand and therefore the final climatic climax forest of location namely; high uneven-aged mixed multilevel Fagus and Quercus forest.

Keywords: Fandoghlu, Dynamics, Stand, Oriental beech, Climax.
Spatial variability of carbon sequestration in ectorganic and endorganic soil layers at two different forest types 

Zahedi Amiri, Gh.

Scientific board member of Tehran University, Iran, e-mail: zahedi@nrf.ut.ac.ir

Abstract

All natural forests store C in phytomass, forest floor and soils. The capacity of natural forests to sequester CO2 and store C emitted as a waste product of our industrial activities. Forest soil is important in sequestering atmospheric CO2 and emitting trace gases that are active and enhance the greenhouse effect. Land use changes and predicted global warming, through their effects on net primary productivity, forest type and soil conditions, may have important influence on the size of the organic matter pool in the soil and directly affect the atmospheric concentration of trace gases. Soil organic matter is a key component of any terrestrial ecosystem, and any variation in its amount and composition has important effects on many of the processes that occur within the system. The loss of organic matter from soils following disturbance is an important source of CO2 for the atmosphere. The consequences of a doubling of the global atmospheric CO2 concentration may be seen in different ranges of the spatial scale. Investigations of heterogeneity in natural systems have indicated substantial variability, even at scales of less than one meter. In fact, the values of a variable at sites that are close together are more similar than those further apart. In the present study, a spatial estimation theory known as geostatistics was applied by variogram and Kriging interpolation for the analysis of soil carbon in two different forest types.

The spatial analysis of the carbon sequestration indicated a well defined structure of the variogram for all soil depths. The ordinary kriging interpolation showed that the carbon accumulation in the forest floor within the oak-beech forest type was estimated to be 22.6 ton ha-1, while in the ash forest type, it was calculated to be only 0.26 ton ha-1. The storage of mineral carbon to a depth of 100 cm within the ash forest was calculated to be 141.5 ton ha-1, whereas for the oak-beech forest stand, was estimated to be 99.3 ton ha-1. An increase of the rate of carbon storage in the mineral layers within the ash forest stand created a favorable soil conditions for rich vegetation species. The impact of tree species and soil characteristics was the most important factors influencing the spatial variability of carbon sequestration in the forest floor and mineral soil layers within two stands.

Keywords: Spatial variability, Carbon sequestration, Variogram, Kriging, Forest type.

Thinning and Stem Quality in Pure and Mixed Beech (Fagus sylvatica L.) Stands

Zingg, A.

Swiss Federal Institute for Forest, Snow and Landscape Research WSL, e‑mail: andreas.zingg@wsl.ch
Abstract

The production of high quality timber in beech is compulsory for a multifunctional management of forests with beech. On the basis of a great number of permanent long-term growth and yield research plots in pure beech (Fagus sylvatica L.) stands and in mixed species stands with beech, the influence of thinning on apparent stem quality is analysed. Heavy thinnings result in a higher proportion of high quality stem timber, but also in a significant reduction of total growth. Other influencing factors such as site, stand structure, mixture are presented as well. 

Keywords: Fagus sylvatica, Stem quality, Thinning, Pure and mixed stand.
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Comparison of the regeneration process of the beech forests of Iran and Japan

Akbarinia, M.1) Fukushima, T.2)

1) Scientific board member of Tarbiat Modares University, Iran, e-mail: Akbarinia@yahoo.com 

2) Scientific board member of Tokyo University, Japan.

Abstract

Regeneration process of the beech forests disturbed by human impact was studied in two countries. In the central beech forests of northern Iran in Mazandaran prefecture three plots (each 50 x 50m) and in Japan in the beech forests of Tambara highland eight plots with the same size and topographical condition were studied. 

In the beech forests of Japan after cutting regeneration was started with a pioneer tree species and three gap-filling species in the early phase or where the gap was small then continued with the generation of three successor in the building phase or in large gap and after several decades Fagus crenata with some Acer japonicum became dominant. While in Iran after cutting three pioneer species dominated the forest at the early phase then after 50 years two pioneers have been excluded and F. orientalis became co-dominant with Carpinus betulus and eventually after about 200 years F. orientalis with a low number of Acer velutinum and A. laetum as companion became dominant. 

Keywords: Beech, Regeneration, Pioneer, Dominant, Iran, Japan.

Typology of Fagus orientalis Lipsky parent stands in Asalem forests

(Northern Iran)
Amanzadeh, B. 1), Amani, A.2), Siahipour, Z. 3)
1) Scientific board member of Guilan Research Center of Agriculture and Natural Resources, Iran, 
     e-mail: b_amanzad@yahoo.com

2) Scientific board member of Research Institute of Forests and Rangelands, Tehran, Iran.

3) Research Expert of Guilan Research Center of Agriculture and Natural Resources, Iran.
Abstract

This study began in 2000 for research project of beech regeneration under seed regeneration tending of uneven – aged system in Asalem forests.
The statistical design was randomized complete block (RCBD) with 15 plots and 60 sub- plots. The area of each plot and sub- plot was one and 0.25 hectare, respectively. In this investigation typology was studied. Simple typology was carried out three stages using only one parameter at each stage,  including composition – structure and richness. Finally, the combined or final typology was done by combination of the three stages. As a result 13 types were identified and selected.

These types were coded and named and their determination key was introduced.   

Keywords: Fagus orientalis, Typology, Parent stand, Composition, Structure, Iran.
Amount and Trend in Diameter and Volume Increment of Fagus orientalis in Neka Forest project (North of Iran)
Amini, M. 

Scientific Board of Mazandaran Research Center of Agriculture and Natural Resources, Iran, 

e-mail: moamini@yahoo.com

Abstract

For this study 30 beech tree sample disks were prepared. Trees were cut simultaneously. Tree rings width measured in scale of 5-year periods, then means of current diameter growth calculated annually (ACDG). Rings width measured by high enlargement lens and calipers on two diameters with right angle cross sections, for each disk. To avoid of errors caused by false and narrow rings, at first, complete rings signed in 5-year periods, starting from the latest annual tree growth. The age of each ring determined by enumeration; results are : mean 74 and Max 230 years. Mean of ACDG for 766 rings of 30 sample disks is 4.87 mm, Min 1.6 and Max 15.7 mm. Since variance is high, Min CV% of ACDG is 42%. To reduce CV% and determination of classes and strata boundaries, progress mathematics and statistics approaches were used for equations and rings width distribution in diameter and age classes. As the results, tree samples divided into 5 groups. These groups formed on the basis of crossing between Min and Max of ACDG by Min and Max of CV%ACDG; and the 5th group contains normal samples. By this approach CV% reduced to 10-15%. Exploitable diameter, annual diameter, basal area and volume increment calculated for each group, also curves and equations of their distribution in age and diameter classes and calendar years were fitted. 

Keywords: Fagus orientalis, Volume, Diameter, Increment, Iran.

Introducing some macroscopic fungi associated with beech forests in northern Iran and investigation of Trametes versicolor damages on beech wood

Arefipour, M.R.1), Salary, A.N. 1), Mehrabi, A. 1)
1) Research Institute of Forests & Rangelands, Iran, e-mail: marefipour@yahoo.com

Abstract

This research was carried out in beech forests, several numbers of fungi including pathogens; lignivors, mycorrhizae and other macroscopic fungi were collected for identification and further studies. One of them (Creolophus  cirrhatus) is reported for the first time from Iran. Beech macroscopic fungi identified as follows:  

Ganoderma  applanatum, Ganoderma lucidum, Trametes  versicolor, , Trametes  hirsuta,  Fomes  fomentarius, Polyporus  badius, Auricularia  auricula, Auricucularia  mezentrica,  Schisophyllum  commune, Trichaptum biformis, Panellus  stipticus, Creolophus  cirrhatus, Crepidotus  mollis, Xylaria  hypoxylon, Bejercandera  adusta, Inonotus  radicata , Exidia  glandulosa, Armillaria  mella, Lenzites  betulina, Daldinia  concentrica, polyporus  squamosus , pholiota  aurivella, Odemansiella  radicata(pathogen), Cantharellus  cibarius(mycorrhizae), Pycnoporus  cinnabarinus.

Due to the importance, the effects of  T.  versicolor on beech wood in laboratory conditions were studied.  

Fungal infected woods, were studied by microscope and cultured on MEA medium and then pure culture was transferred on beech wood dust as substrate. The first stage included vegetative growth and mycelial reproduction. In this stage cultures were placed at 25 (C When mycelia growth was completed, Color of medium became white. In this time, the cultures maintained at 15 (C and 75-90% R.H and 12 hours light exposure with proper ventilation. The vegetative growth period took place almost 2 months. Also sound beech wood pieces were inoculated by T. versicolor to determine the rate of decay

The results included as follows:

1-In 25 to 30 degree centigrade, the mycelia highest growth rate and wood destroying was observed.

2-The biological cycle of Trametes Versicolor including of spore germination, mycelia development, fruitbody production and at the last stage spore reproduction took place one year.

3-In laboratory condition, this fungus decreased 59% of beech wood weight. The results indicated that not only this fungus was causing lignin destruction, but also other sections of wood such as cellulose and hemicellulose were damaged.
Keywords: Fagus Orientalis, Fungi, Trametes versicolor, Damage, Iran.

Survival, Height Growth and vitality effects of Fagus orientalis Seedlings 

after Sambucus ebulus Cleaning

Asri, M.1), Tabari, M.2)

1) Post Graduate Student, University of Tarbiat Modarres, Iran, e-mail: m_m_asri@yahoo.com

2) Scientific Board Member of University of Tarbiat Modarres, Iran, e-mail: masoudtabari@yahoo.com
Abstract

Survival, growth and vitality of 3-year-old Fagus orientalis seedlings was examined in a 200m2 canopy gap of beech forest, covered by Sambucus ebulus, located in north of Iran. In mid July, two treatments, a) removal of Sambucus b) Keeping of Sambucus, were carried out with four replications within the gap. At the end of growing season (late November), height growth of seedlings as well as survival and vitality was significantly different in Sambucus cutting area and controlled area. It can be concluded that in the small gap of beech forest, the characters of Fagus orientalis seedlings do not decline under Sambucus cover. It may be suggested that in such gaps, cleaning from Sambucus can be avoided during early years.

Keywords: Fagus orientalis, Cleaning, Height growth, Seedling, Survival, Vitality.  

Study of different DNA extraction methods on fresh and dry organs of 

F. sylvatica and F. orientalis
Azadfar, D.1), Heinze, B.2)
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     e-mail: azadfar_davoud@yahoo.com 

2) Federal Office and Research Centre for Forests - Forest Genetics, Vienna, Austria, 

     e-mail: berthold.heinze@bfw.gv.at
Abstract

We studied yield and quality of DNA preparations from fresh and dry buds, leaves and cambium from both Fagus orientalis and F. sylvatica. Data on optimized protocols and hints for successful DNA extraction from field-collected material will be presented. Gel permeation chromatography was used to remove impurities that inhibited enzymatic reactions. The DNA obtained was suitable for polymerase chain reaction (PCR) amplification in the laboratory, and can be analyzed for genetic markers.

Keywords: F. sylvatica, F. orientalis, DNA.

Effects of group selection and liming on element fluxes and forest floor decomposition in a Fagus sylvatica forest

Bartsch, N.1), Bauhus, J.2), Vor, T.3)
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Abstract
Element cycling in forest gaps has received little attention until now, although gap regeneration is important to natural dynamics and forest management practices in temperate forests. Four gaps of 30 m diameter were cut in a mature beech forest (Fagus sylvatica L.) in the Solling Hills in 1989. Two gaps were limed. Atmospheric deposition, plant nutrient uptake, nitrogen mineralization, seepage water chemistry and element losses were compared between gaps and the surrounding mature stand. The most obvious changes in element cycles in gaps occurred in the ecosystem losses of nitrate, cations and nitrous oxcide. The major difference in seepage water concentrations of nutrients among gaps was caused by the development of the herbaceous vegeta​tion in the limed gaps. 

The results suggest that gap-size disturbances in this acid beech forest have minimal influence on total C and N stocks. However, when canopy openings are combined with liming, changes in the humus and vertical distribution of C and N in the soil profile may occur. 

Keywords: Fagus sylvatica, Group selection, Gap, liming, Decomposition.

A Study on the Rehabilitation of Beech Natural Regeneration in Lumir Beech Forest 

in the North of Iran

Bayramzadeh, V.1), Attarod, P.1) 
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e-mail: vilma@ cc.tuat.ac.jp;  attarod@ cc.tuat.ac.jp
Abstract

This research was accomplished in Lumir forest management plan, in the Caspian region, to investigate the effect of shelter wood logging method on the rehabilitation of Beech (Fagus orientalis) natural regeneration. Lumir Beech forest, which has been exploited using shelter wood cutting method for around 35 years, was sampled in 1999. 10 transects with a 50 meter length were used for qualitative studies. Four characteristics, healthy (A), mode of branching (B), mode of leaning(C) and straightness (D) of beech saplings were studied in each transect. The random systematic sampling method was applied for quantitative studies and the numbers of saplings were counted in circular plots. 

Results of the qualitative sampling showed that 77, 8, 60 and 88 percent of saplings were healthy, straight, branchless and leanless, respectively. Quantitative sampling indicated the number per hectare of beech saplings were 2193. Besides, 87 percent of sapling belong to 0-2.5, 2.5-5.5 and 2.5-7.5 centimeter of diameter classes. In compare with the beginning of the forest management plan period, the shelter wood cutting method has not been successful because of the high topography sites of Lumir beech forest, stand structure, the high shade-tolerance of Beech, the dependence of its seed years to climatic factors, as well as socio-economic problems were regarded as the most significant reasons to have an unfavorable outcome in the Lumir forest management plan.

Keywords: Beech forest, Natural regeneration, Shelter wood cutting, Forest management plan, Iran.
Emergence, growth and survival of oriental beach (Fagus orientalis) seedlings to different canopy gap size following soil scarification and seed sowing operations 
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Abstract

Emergence, growth and survival of oriental beech seedlings to gap size were investigated in a dominant beech forest, managed by selection system. For this purpose, a soil scarification operation followed by seed sowing was performed in the gap areas under investigation. The gap sizes were 50, 200, 700 and >1000 m2, respectively and all of the measurements were done during the following growing season. Analysis of variance was performed using a Randomized Complete Block Design and Duncan Multiple Range analysis was used to compare the means of the values measured in each gap size.

The results showed that seedling emergence, which was measured in April in the various gap sizes didn’t differ significantly from one another. However, survival rate as well as shoot growth measured at the end of the first growing season (late September) were significantly larger in the gap sizes of 50 and 200 m2 as they were compared with the respective values for the other two gap sizes. Foliage discoloration intensified as canopy gap size increased. In general, this study showed that the smaller the gap size was, the better would be emergence, establishment, growth and quality of beach seedlings.

Keywords: Fagus orientalis, Gap size, Canopy opening, Seed sowing, Soil scarification.

Response of Nursery Oriental Beech Seedlings to Different Shade Levels
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Abstract

Reaction of 1 and 2-year old oriental beech (Fagus orientalis Lipsky) seedlings to different shade levels was examined in a mountainous nursery (1600 m a.s.l.), north of Iran. For this intent, over the seedlings three wooden shady places with shade levels of 33%, 50%, 67% and one full light were set up as completely randomized block design with four replicated plots. The results of 1-year old seedlings showed that survival rate were lower in full light than in other shading levels. Height growth was greater in full light and shade of 33% than in shade of 67%. Collar diameter did not differ statistically in different light availability. The results of 2-year old seedlings revealed that shade treatment did no affect survival, height growth and collar diameter. Vitality increased as radiation decreased. Stem forking was occurred more abundant in full sunlight than in 50% light intensity. It can be accepted that in order to promote the quantitative and qualitative values, F. orientalis seedlings should be trained in shading conditions (33-67%) in first two growing seasons.

Keywords: Fagus orientalis, Collar diameter, Height growth, Seedling, Vitality, Iran.

Study of site factors effects on regeneration of Fagus oreintalis in uneven-aged forest, Gorgan-Iran

Goodarzi, Gh.R.1), Heydari, H.2), Zahedipour, H.1), Mirdavoudi, H.R.1)

1) Scientific board members of Markazi Research Center of Agriculture and Natural Resources,                

     Iran, e-mail: goodarzi44@yahoo.com

2)  Scientific board member of Gorgan agriculture and natural resources university, Iran.

Abstract
Considering the importance of trees regeneration from the viewpoint of ecology and sustainable production in forestry and silviculture, the recognition of natural and optimal condition for establishment and growth of seedlings is very important. In this research, uneven-aged forest of Livan-benafsh tappeh of Gorgan were selected and divided in to 9 parcels with total area of 536.5 ha. Regarding the condition and forest management type, sampling efforts were done with the intensity of %4 and grid dimension of 200*125 m. Inside the sampling units of 0.1 ha, 40 sample were selected in 8 direction using systematic sampling method. Some parameters including; topography, slope, canopy cover, humus and litter depth, the elevation from the sea level, ground cover percentage, and the number of seedlings were recorded and analyzed. On the basis of statistical analysis, the best fitted regression model between trees regeneration and all other related dependent factors were introduced. The results also show that the tree regeneration increase up to 1400 meter above sea level and then decrease. We also concluded that the maximum regeneration was appeared on the ridge and slope range between 40-70 percent with litter depth of 0.5 to 1.5 cm, humus depth of 1 cm, ground cover of 50-70 percent and canopy cover of 5-15 percent. The non-linear regression model also was introduced as a best model for investigating quantitative parameters. 

Keywords: Fagus orientalis, Site factors, Uneven-aged, Regeneration, Canopy, Iran. 


Typology and Silvicultural Characteristics of Oriental Beech forests in Central Caspian forest region
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Scientific board member of Mazandaran Research Center of Agriculture and Natural Resources, Iran, 
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Abstract

Caspian forest region is the farthest east end of oriental beech of the world because of geographical condition such as latitude, longitude, topography and climate, broad leaved woody plants are well developed. Fagus orientalis Lipsky is the most commercial forest tree in this region. It is mixed with hornbeam, alder, maple, ironwood and others, that form many splendor forest types.

This paper represents a new applied method of determination of forest types on the basis of dominant tree composition and focuses on those pure and mixed types that have natural distribution in beech forest ecosystem in central Caspian region.  In general, 11 beech forest types are presented. In some of them beech is dominant tree such as: Beech/ Beech – Hornbeam / Beech – Hornbeam – Alder / and associated tree in Hornbeam – Beech Maple  /Ironwood – Hornbeam – Beech /.Ecological and Silvicultural characteristics of types are discussed.

Keywords: Fagus orientalis, Typology, Silviculture, Iran.
The Importance of Necromass in Virgin Oriental Beech Forests (Mazandaran, Iran)
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2) Scientific Board Member of Tarbiat Modarres University, Iran, e-mail: hosseini@europe.com
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Abstract

In close to nature silviculture, necromass is one of the most important elements of forest ecosystem. This research was performed in beech forest on brown forest soil with intermediate elevation at Vaz and Neka-Zalemrood regions in the central parts of Hyrcanian forest. Qualitative and quantitative data on dead trees were collected using census inventory method on 42 ha of research area. The studied beech communities were Fagetum in Vaz watershed and Fageto-Carpinetum in Neka watershed. In Vaz watershed mean volume per hectare for trees are 608.8 m3and for dead trees are 32.67 m3 however in Neka-zalemrood watershed mean volume per hectare for trees are 537.5 m3 and for dead trees are 53.67m3. 23% necromass was standing dead trees and 77% was laid down trees. Number of seedling around of necromass is relatively about 45% more than other site. This research proofed that we can forecast circumstances stand transformation with using of coefficient relatively between dead trees volume and trees volume.

Keywords: Beech, Necromass, Hyrcanian Forests, Natural regeneration, Iran.

Study of the Form Factor on the Fagus Orientalis Lipsky in Veisar Forest (Mazandaran, Iran)
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Abstract

Amount of form factor with the number of 424 Beech trees in Veisar forest (in altitude of 1000- 2000 m.a.s.l.) and also in the two altitude areas of I (1000-1500 m.a.s.l.) and II (1500-2000 m.a.s.l.) with 204 to 220 Beech trees were studied statistically, respectively. The results show that the average of the two form factors and f0.5 in all the area and in the 2 altitude areas of I and II has a significant statistical difference in the level of α=0.001 in the altitude area I, a significant statistical difference in the level of α=0.01 is observed between real (fr) and Hohenadle (fh) form factors and in the level of α = 0.05 between fr and f0.1 but not in the others. Separate testing of each of the form factors in the altitude areas of II and I shows that altitude from sea level has no effect on each of the form factors. 

Keywords: Fagus orientalis, Form factor, Mazandaran, Iran.
Spatial structure and some of the qualitative & quantitative characteristics of oriental beech in the optimal phase, Sangdeh region, North of Iran 
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Abstract

In order to study spatial structure and some of the qualitative and quantitative characteristics of oriental beech (Fagus orientalis Lipsky) in the optimal phase, this research was carried out it the Caspian region of northern Iran. This site consist a natural stand, which is located at Sangdeh District with 3 hectares area, it is extended between 1900-1950 m.a.s.l. The statistical design included 3 treatments (low thinning, intermediate thinning and control) with two replications. Moreover, 6 sample plots with 0.49 ha area in each one, were systematically selected and all trees within the plots were recorded.

Results derived from all plots showed that the distribution of stem number per diameter class was more or less homogenous with a general view of an even-aged structure. The highest frequency of stem number was recorded between diameter class of 25 to 40 cm. The mean dbh, stem number, basal area and volume were 35 cm, 574, 53.59m2ha-1 and 677.9 m3ha-1, respectively. The mean height and dominant height of the stand were 27.1 and 31.3 m, respectively. Distribution of trees on the surface was negative binomial as well. Moreover crown canopy was 77%.

Using increment borer, the mean age of the stand was calculated 137 years. More than 50% of stems had disease and decline. The number of dried stems and fallen dead trees were 66 and 4 per ha, respectively.

Keywords: Fagus orientalis, Structure, Even-aged, Basal area, Height, Iran.

The Identification of Indicator Fern Species of Hyrcanian Beech Forests

Hosseini, S.M.1), Rouhi Moghaddam, E.1), Akbarinia, M.1), Jalali, S.G.1)
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Abstract

For identification of indicator fern species of Hyrcanian beech forests in the center of Hyrcanian forests the phytosociological studies were performed with Brawn-Blanquet method. 65 réléves with an area of 400 m2 were selected on the basis of minimal area method, nested plots and surface- species curve. The quantitative and qualitative parameters of plants including: frequency, abundance, dominance, density, presence, affinity and vitality were considered. Ecological characteristics of the study area were studied. For data analysis the Brawn-Blanquet method with Ellenberg tableau and TWINSPAN software were used. The biological spectrum and life form of species were classified by Suzuke-Arakane and Raunkaier method. The endemism phenomenon and chorology of plant elements were investigated. The indicator and differential fern species of beech association were recognized. The results show the considered beech forest has six association, two sub association and one variant. 12 fern species exist in the study area that 6 species of them are indicator species of beech vegetation association. Peteridium aquilinum and Asplenium adianthum nigrum are indicator species of Fageto-Carpinetum association. Polystichum acleatum is indicator species of Fagetum orientalis typical sub association. Polystichum ofilliricum is indicator species of Fagetum orientalis lathyretosum sub association. phyllitis scolopondrium and Asplenium adianthum are indicator species of Buxo-Fagetum association.

Keywords: Beech, Fern, Indicator Species, Hyrcanian Forests, Iran.

The Impact of Shelterwood System Application on Composition and Structure of Forest Stands in Kelardasht Forests
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Abstract

Two parcels were chosen to study the impacts of conducting shelterwood system on structure and composition of beech stands in Kelardasht Forests. One parcel was under shelterwood system since 1968. Another parcel was control area. Inventory was carried out by randomize systematic sampling in round 1000m2 sample plots. Quantitative and qualitative considerations of trees were conducted. The regeneration considered in 20 m2 micro-plots. In the control parcel the composition was: 72.5% for beech, 27.5% for other species in 1968, while in 1998, it was 76.5, and 23%, respectively. The quantitative study revealed that the regeneration frequency in the exploited parcel was more than in control parcel. According to qualitative study, poly branching of the regeneration elements in the exploited parcel was more than control one that may be caused by over utilization and creation of large gaps in the canopy. All kinds of damages (including wounding, withering, browsing, etc) were observed that related to over cutting in the exploited parcel and natural factors, mortality of trees, and a very dense canopy in the control parcel. Generally, the primary objectives of the plan formation of pure and regular even-aged stands of beech have not mainly been achieved, although the period has been expired, there have been remained a considerable amounts of trees. Not only the forest of region has not been even aged, but also the natural uneven-aged structure of which has been completely disturbed. So it is too difficult to lead these stands towards the primitive situation. Furthermore, in the exploited parcel the composition of tree and regeneration has been differed, due to this silvicultural method. Hence, the high competitive ability of beech in its main site has created the pure stands. It can be concluded that very closed canopy such as a natural forest in which no silvicultural practices have been conducted can cause a negative effect on quality and degree of regeneration vitality. 
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Abstract

Fagus orientalis  is  one  of  the  main  species  in  Hyrcanian  Forest  and  knowledge about  this  species  is  important  for  forest  management.

The following quantitative information are based on 5th periodic case study of  Hyrcanian  Forest  which  had  been  done  by  North  Forest    Management

(F.R.O.I,Technical  Bureau,1999).

Although most of the information are quantitative, however they describe silvicultural and forest management conditions of Hyrcanian Forest.

The informantion are described in two main sections:

1: General information (shows proportion of Fagus orientalis and other species)

2:  Fagus orientalis statistics (shows the specific information of Fagus  orientalis).

Most of the data are given by mean or percent.

Keywords: Fagus orientalis, Caspian Forests, Quantitative, Iran.
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Abstract 
In Ziarat forest management plan in Gorgan sample plots (100 m2 in size) have been selected in regeneration unit of district No. 8. Sample 20 (one M*2) sub- plots have been studied in each sample plot. In this investigation, the relationship between beech seedling frequency and some variables such as; altitude, aspect, landform, slope, gradient depth of litter depth of humus and canopy density has been studied. The results are summarized as following: 

1: the forest has uneven – aged structure at present, although the aim of the forest management plan was even- aged structure. This plan will cause numerous problems in future.

2: By analyzing of data it was resulted that only 52% of the regeneration unit covered order to study the present natural regeneration of beech (Fagus orientalis) in fagetum community of by seedlings and saplings. 

3: from the total seedlings in this area, 45% were Maples (Acer velutinum), 30% Hornbean (Carpinus betulus),17% Beech and 7% were other species. Therefore, the tending operations for beech seedlings should be accomplished for establishment. 

4: There was a reverse relation between seedling frequency and seedling height as 45. 1% of seedlings have 0-40 cm height, 38.1% have 41-200 cm height and 16.8% have 201-300 cm height.

5: there was a reverse relation between beech seedlings and percent of ground cover depth of litter and humus. 

6: The frequency of beech seedling increased with increasing of gradient and altitude. 

7: the results of the present investigation show that beech seedling frequency is northwest, north and north – east aspects were more than other aspects. Also the frequency of beech seedlings on ridges were more than valleys and other landforms.
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Abstract

This study was carried out on beech stands in Rysankoh and chenarroudkhan forests of Shaft in Guilan. The sample of pollution of beech trees collected from beech stands. After each sampling, the contaminated organ transferred to laboratory and then they divided to leaf spots and vascular necrosis. Sample of diseases investigated from the apparent situation of aspect, color of spots, alive or non-alive of fungal organs and place of necrosis in the vessels. 

Chlorotic halo around of necrotic spots (Bacterial pollution) established by binocular.  After visual of apparent situation of diseases, they planted, separated and then recognized. For planting and separating of fungi and bacteria, used by PDA, CMA and king B and NA cultivated permite respectively. The primary results showed that, genus of colletotrichum. sp (fungi) and Xanthomonas sp.(Bacteria) separated and recognized by resources.
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A survey on existence and distribution of beech bark disease, Nectria coccinea and its vector, woolly beech scale in northern forests of Iran
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Abstract 

The beech bark disease is one of the most important diseases of beech trees in Europe and America. This disease is caused by a scale insect, Cryptococcus fagisuga Lind., in combination with a fungus, Nectria coccinea var. faginata Lohm. Wats. & Ayers. 

In recent years spreading of Beech scale in north of Iran, especially in Mazandaran forests, and also occurring symptoms like canker of beech bark disease on the beech trees in these regions, eventuality of existence of this disease in Iran has been increased. For this reason, a survey was done on beech trees of throughout of northern forests, contain Asalem and Siahkal forests in Guillan province, Ramsar, Sangdeh and Talar-e-Sarbandar in Mazandaran province and Derazno and Shast Kola in Golestan province. All over these regions the beech scale is observed in different densities on barks of beech trees, but there isn’t any typically symptom of Nectria disease on trees. For more assurance, samples were taken from doubtful cankers of beech trees and transferred to laboratory for culturing. Exact microscopic study on samples indicated that the Ascomycetes fungus on beech bark cankers isn’t Nectria disease. So according to this study, Nectria disease doesn’t exist in forests of Iran.
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Abstract

Beech is one of the most abundant economically important species in North of Iran. Study of stand structure and silvicultural characteristics including of mixture, age classes, vertical and horizontal structure, crown cover, absence or presence of gaps and regeneration or under story could help in optimal management.

Stand structure, morphological qualitative and quantitative characteristics as well as genetic variation of beech were investigated in 14 sample plots, each covering 0.5 ha, originating from the major part of distribution range of this species in Hyrcanian zone. In this research the role of human manipulation in the beech forests were studied to introduce a suitable method of managing oriental beech stands.

Considerable genetic diversity of beech forests (expected heterozygosity = 0.191) represents large adaptive potential of this species. Due to positive correlation between genetic diversity and rate of undesirable trees, selection and conservation of desirable trees in shelterwood system must be considered with precautions. Because the selection for conservation of some genotypes is one of the most important processes in forest management practices that changes the genetic variation of trees. During this process frequency of some genes and following that genetic variability and future adaptability, would be strongly reduced. An appropriate silvicultural system should reflect a sense of conservation, or a determined effort to provide future yields of goods and other values even while harvesting or using those available at the moment. Therefore the rate and circumstances of utilizing resources at present would be guarantee adequate and continuous applies for future. Recent studies revealed that among silvicultural methods, the selection system and group selection are the best options for management of beech forests in a sustainable way. In this research high adaptive potential of some population (Neka at elevation 900 m.a.s.l. and Kheyrud at elevation 600 m.a.s.l. with 14 rare and specific area alleles) in comparison with limited adaptivity of others (such as Kheirud at elevation 1200 m.a.s.l. and Gorgan at elevation 2000 m.a.s.l. with 2 rare and specific area alleles) also emphasis on selection of close to nature silviculture base on potential in every region.
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Abstract

Cryptococcus fagi. is one of the major pests of beech trees in Iran and many other countries. This study was carried out in two forest elevation classes (800-900m. &950-1050m.) in Siyahkal, in 1994. In each forest elevation class, effect of forest slope, geographic direction and trees diameter at different infestation levels (low, moderate and severe) were studied. This study was repeated in this region as well as Asalem beech forests in 2003.

Results showed that in Siyahkal region, infestation rate of beech trees were 26.5% and 38.33% for 1994 and 2003 respectively and for Asalem was 81.67. A negative correlation was detected between infestation rate and forest altitude. There was also a strong positive correlation between infestation rate and forest slope (r=0.99). In Siyahkal area, low and severe infestation of beech stands to the pest in year 2003 was 10 percent higher compare to those of year 1994. Correlation coefficient calculated between pest infestation rate and altitude in Siyahkal and Asalem were 0.981 and 0.619 respectively. There was a positive correlation (r=0.905) between pest abundance and tree diameter. About 8 percent of infested beech trees, had low diameters and about 89% had high diameters. In 2003, infestation rate in Siyahkal was 7% higher compare to Asalem.    

In both areas, pest infested trees were mainly from 1 to 8 m. of trees height but pest abundance was mainly occurred on four meter above ground of tree trunks. A positive correlation was detected between intensity of infestation and trunk height. Coefficient correlation between abundance of different infestation intensities and beech height was r=0.99. Nectria coccina Signs infestation did not observe in studied areas. 
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Abstract 

Fagus  orientalis is one of the most important and economically valuable species  in hyracanian (Caspian) forests. This research was carried out in Asalem forest of guilan province in the north of Iran .Eight plots with an area about 1ha,were selected in different heights from 550 m.a.s.1 to 2000 m.a.s 1and 75 beech trees were selected in diameter classes of 10 to 80 cm, and their quantity and quantity were determined.

The results of this research showed that :

- The number of trees were 224 /ha.

      - The mean volume was 174 m3/ha.

- The mean  annual volume increment was 3.74 m3/ha.

- The mean  diameter increment was 0.35 cm. The highest diameter growth was    determined in  diameter class of 55 cm and the least in diameter class of 75 cm .

- The greatest volume increment was in dominant layer (78%) and the least was in suppressive layer (3.7%). .
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Abstract 

Appropriate gap size to improve the natural regeneration by primary fellings (preparatory and seed cuttings) of shelter wood system was assessed in a mountain oriental beech forest (north of Iran). For this purpose, 5 years after the fellings, 18 gaps of 100-200, 400-500 and 900-110 m2 (6 replications/gap size) were randomly selected in northern aspects of 1200-1400 m a.s.l.. During this period, contrary to Acer velutinum, Fagus orientalis ingrowth decreased with increasing gap size. Recruitment was ranged between 4 and 9 individuals/m2. Height differed from 20 to 100 cm and collar diameter did from 4 to 6 mm. Height and collar diameter in gaps of 100-200, 400-500 m2 and frequency in gaps of 100-200 m2 were bigger than those in other gaps. Generally, it can be deduced that establishment and growth of natural regeneration are benefited from more favorable conditions in smaller gaps) 100-200, 400-500 m2. In reality, this research shows that marking practice to remove crown canopy and to improve natural regeneration, created by primary cuttings of shelter wood system (preparatory and seed cuttings) as well as selection system, must no exceed 500 m2.
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Spatial pattern in the abundance and biomass of earthworm populations at Namkhaneh district in the Hyrcanian forests of Iran
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Abstract

Soil fauna plays a vital important role and dynamic process in the nutrient supply of forest ecosystem. The majority portion of processes of conversion, decomposition and biological interchanges are carried out by fauna of soil. Among that biota, earthworm is the most important component of soil macro-fauna, which have considerable proportion of total biomass. Earthworm is known to be aggregated pattern in forest types, which implies underlying spatial dependence in earthworm data. This pattern is associated with plant species and soil condition, which is displayed the substantial variability at both large and small scales.       

Sampling of earthworms is carried out at two soil depths of 10 and 20 cm. The combined random-systematic grid and transect methods were chosen for sampling strategy. A transect with maximum 400 m length and for each point have an area of 0.25 square meter. The hand sorting method was used to take earthworm sample for analysis. Geostatistical analysis was used for indicating spatial pattern of earthworm distribution. Variograms were calculated using data points of earthworm biomass and abundance at two soil depths. The structure of variogram earthworm biomass was found to be the same at all directions, so isotropy or a similar spatial continuity was assumed. The variogram showed well-defined structure and fitted using spherical model. The index of structural variance (C/Sill*100) in earthworm biomass was calculated 100% at 10 cm soil depth. The spatial continuity on the range of variogram for earthworm biomass was calculated to be 35 meter. Concerning of the variogram structure, it is possible to use earthworm distribution for ecosystem minimal changes modeling at the forest stands level. Using this capability, we can define the valuable bio-indicator for studying the affect of human function on forest ecosystem and processes of conversion by helping earthworm populations. 

Keywords: Geostatistics, Spatial pattern, Earthworm, Variogram, Forest ecosystem.
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