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10. Turkey 

10.1. Background and forest history 

The planning process has slowly evolved over time and noticeably changed over the last few 

decades in Turkey. From the first management plan, prepared in 1917, to the late 1990’s, forests 

were man-aged for principally commodity production as maximizing timber production according 

to classical planning approach. Although some attempts were experienced in some regions as pilot 

projects such as Mediterranean forest use project (1970s and 1980s), Turkish-German collaborative 

model (1990s) Forest Resource Information System (FRIS) (late 1990s) and Global Environment 

Facility Fund (GEF II) (2000s) to replace the negative effects of the classical approach, multiple-use 

planning has become the Turkish forestry agenda in the last two decades. 

By 1960s, forests were managed mostly with a single-tree selection silvicultural system regardless 

of the biological characteristics of existing commercial trees. For instance, uneven-aged 

management practices were applied to forests composed solely of light demanding trees (e.g., pine 

forests) even though those forests reflect single-layered even-aged stand structures. Unregulated 

and anomalous forest structures were created across the country leaving the forest managers with 

great dilemma. Realizing the detrimental consequences of inappropriate management actions of 

the time, even-aged management practices were introduced immediately after 1963. However, 

foresters were seen only to meet the allowable cut levels, and applied various forms of clear-cut 

management action. The practitioners unwittingly neglected the renewal of the harvested areas 

due to heavy administrational duties, short supply of seedlings in nurseries, ill-equipped technical 

foresters and lack of a control mechanism. As a result, many clear-cut areas were left untreated, 

exposing them to harsh natural disturbances such as weed competition, soil erosion, and wind 

blow-down. Thus, the idea of regeneration by either natural succession or plantation was virtually 

overlooked. 

It was after 1971 that both uneven-aged management methods for tolerant trees dominated 

forests and even-aged for the rest of the forests were implemented across the country. On the 

other hand, neo-classic area-control or wood production oriented management of forest resources 

carried important shortcomings besides unresolved ownership, no spatial database established, 

forest stratification not carried; site, biodiversity, health and capacity inventory not conducted with 

GIS and RS, conservation of various forest values was not accommodated, decision making process 

with operations research techniques not conducted, and participation was not materialized. There-

fore, modern management initiatives were undertaken later in the late 1990s. Various forms of 

multiple-use forest planning approaches were used in some forest districts. Since 2008, the 

planning process in Turkey has completely turned to an ecosystem based forest management 

concept accommodating biodiversity conservation, participation, multiple uses, and information 

technologies. 

The planning process is centralized, with the planning teams formed each year by the forestry 

head-quarters and assigned to prepare a management plan for a planning unit. The plans are 
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prepared for every 10 years based on management guidelines. Area, increment, and growing stocks 

of each stand type (identified by species mix, development stage, and crown closure) are measured 

in forest inventory. The production capacity is determined according to age and dominant height of 

stands. The current age or size class distribution is determined based on the forest inventory and 

the future forest structure is determined by the empirical yield tables. Using the area/ size 

regulation method, a harvest schedule is determined to maximize wood production in a single 

period, leaving other periods unplanned until the rotation period (Başkent and others 2005b). 

Forest cover 

In Turkey, forest lands cover 22.3 million ha, or 28 % of the national territory. Almost half of these 

forest resources are degraded; the other half is productive. High forests account for 88 % of total 

forest land, and coppice forests for 12 %. High forests contain 97 % of Turkey’s standing tree 

volume, and coppice forests only 3 %. Turkish forests have rich and diverse biodiversity and nature 

protection values. The productivity of forest resources measured in terms of annual increments 

averages about 2.0 m3/ha.  

Ownership 

The main stakeholders in forest resources are the public along with local communities, few private 

investors and forest owners. More than 99 % of forest resources are owned by the State, with the 

remainder owned by public or private entities. While, the first organization of forestry extends back 

to 1839, during rule of Ottoman Empire, the development of the forest legislation gained 

momentum after the Forest Law No. 3116 enacted in 1937 made first legal definition of forest and 

introduced the first set of forest policies. After the experience with private national and foreign 

contractors of forests for management, all forests were nationalized in 1945. This year marks as 

one of the important benchmarks of forestry history. Since the beginning, all forestry activities 

were carried out by single organization, The General Directorate of Forestry (GDF). Some of the 

functions of forests, such as national parks, protected areas, wild-life and game, have been taken to 

the responsibility of the “Nature Conservation and National Parks”. Protected areas are cover 

nearly 10% of the forested lands. 

Stakeholders’ main rights to forest resources are access, exclusion, resources withdrawal, and 

alienation, with the exception of State forests, which cannot be alienated. In general, forest 

resources are planned by State authorities, with only very limited participation from other 

stakeholders. Forest resources management is implemented by the GDF as sustainably as possible, 

with some activities carried out by local people and private investors, such as afforestation and 

collection of NWFPs by private investors, and harvesting activities by forest villagers and forest 

village development co-operatives, according to relevant laws.  

10.2. The case study area 

The Gölcük study area is located in the Marmara region having broadleaved (generally mixed) 

productive forests when compared to other regions of Turkey. Climatic condition is very convenient 

for continuity and viability of forests and forestry activities such as regeneration or planting. Gölcük 

state forest enterprise owns nearly 91% of the total forest area which is much more when 

compared to other parts of Turkey. This characteristic is prominent when compared with other 
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regions of Tur-key. However, forest owners are not willing to produce timber and private forests 

managed for other forest values such as aesthetics, recreation and chestnut fruit as a non-wood 

forest product. Forests having dense, medium and loose crown closure (>10%) comprises nearly 

93%, which is quite higher than the Turkish average (nearly 53%). All forests within the CSA 

managed for even-aged forest management model/system. The annual increment is also nearly 4.7 

m3/ha within the CSA, which is two times higher than country average (2 m3/ha).    

In Turkey, indirect method is used for the determination of site quality considering the height 

growth of dominant, free growing trees in the upper forest canopy. There are some studies that 

accommodate the edaphic, climatic and typographic properties as well, but could not extend 

throughout the country and also in the case study area. Therefore, there is no information about 

the soil moisture content of the study area. In addition, nearly 3256 ha of the degraded forest land 

has no site information. Site index of the degraded stands could not be determined because of the 

selected method itself (indirect method). Conducted inventory method does not include 

distribution of productivity to the site. On the other hand, according to designed stand tables; the 

site productivity ranges from 5 to 7.5 m3 ha-1 yr-1 in high site, from 2.5 to 5 m3 ha-1 yr-1 in medium 

site and < 2.5 in low site. 

Table 56. Distribution of forest area in high, middle and low production sites and estimate of production (right). 

Productivity/soil moisture Dry Mesic Moist Wet Productivity 

High 15.6 % 5 – 7.5 m3 ha-1 yr-1 

Medium 63.7 % 2.5 - 5 m3 ha-1 yr-1 

Low 20.7 % <2.5 m3 ha-1 yr-1 

 

10.2.1. Land area and forest cover 

Table 57. Total land area, forest area, standing volumes, productivity and ownership in CSA Turkey. 

 CSA Gölcük Turkey 
Total area 81 808.5 ha 78 004 644 ha 

Forest land 40 493.5 ha 22 342 935 ha 
Proportion of forest land 49.5% 28.6% 

High forests 40 126.5 ha 19 619 718 ha (88%) 
Coppice 367 ha 2 723 217 ha (12%) 
Growing stock 5 022 955 m3 1 611 774 193 m3 
Productive forests   (crown closure <10%) 37 237.5 ha (92.8%) 12 704 148 ha (57%) 

Degraded forests    (crown closure <10%) 3 256.0 ha (7.2%) 9 638 787 ha (33%) 
Increment (m3) 189 858 (m3) 45 904 083 (m3) 

Allowable cut (m3) 84 866 (m3) 18 314 621 (m3) 
Forests managed for economical value 27 422.8 (67.7%) 50% 

Forests managed for ecological value 10 574.2 (26.1%) 42% 
Forests managed for socio-cultural value 3 659.1 (6.2%) 8% 

Even-aged management 100% 98% 
Uneven-aged management - 2% 
Pure stands 13 966.1 (34.4%) 62% 
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Mixed stands 26 527.4 (65.9%) 38% 

Forests under state ownership 40 493.5 ha (90.8%) 99% 

Private forests 4 109.9 ha (9.2%) 1% 

Protected areas 10.7% 7% 

 

10.2.2. Tree species 

Beech, Fagus orientalis is the by far most important tree species in the CSA. But there is a number 

of species important for forestry (Table 58). 

Table 58. Tree species, proportion of total forest area. 

 CSA Gölcük Region Country 
Species (Latin name) Proportion (% 

total volume) 
Proportion (% of 
area as main sp.) 

Proportion (% of area 
as main species) 

Fagus orientalis 62.9 36.9 8.5 
Castanea sativa 15.2 3.6 0.4 

Carpinus betulus 7.3 5.4 0.2 

Quercus petraea 3.4 24.8 
(Quercus sp. 

26.3 
(Quercus sp.) Quercus robur 3.3 

Pinus nigra Crimean pine 1.8 8.6 19.0 

Abies nordmanniana 1.7 2.2 2.6 (Abies sp.) 

Tilia (spp) 1.4 - 0.06 
Pinus brutia Turkish pine) 0.7 6.6 25.1 

Quercus frainetto 0.6 - - 

Other oaks (Q. infectoria, Q. 
cerris, Q. hartwissiana) 

0.6 

Acer spp. 0.4 - 0.01 

Exotic species (Robinia 
pseudoacacia, Pinus 
pinaster, Cypress, 
Pseudotsuga menziesii) 

0.3 2.4 0.01 

Other (Platanus orientalis, 
Pinus sylvestris) 

0.4 1.5 6.8 

 

Note: The proportion of the total volume refers to all tree species in the forest stands, however the proportion of area 
refers to the main tree species in the stands. The statistics were taken from forest management plans of the case study 
area renewed in 2015 and forestry statistics published by General Directorate of Forestry. The volume or area statistics is 
available for all oak species for the study area. However, region or country level statistics available for the whole Quercus 
species. 

10.3. FMMs in the country and in the CSA Gölcük 

Shelter-wood method is the dominant forest management method represented in the CSA Gölcük. 

Beech is the dominant species and shelter-wood system is applied in the regeneration of beech 

forests in Turkey. Forests having ES such as soil conservation, water conservation or aesthetics will 

not fully be regenerated and yet will have certain amount of allowable cut determined with a 
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different management models, i.e., small area removal system and were evaluated in the “nature 

conservation with management”. Extended rotation ages are sometimes applied in the 

conservation forests using shelterwood method. Nature conservation areas include legally declared 

protected areas such as nature parks, national parks or recreation areas and any forestry activities 

such as regeneration or thinning is prohibited within the CSA. Four decades ago, 1/3 of Turkish 

forests were managed with coppice system. Coppice forests have been converted to high forests 

and some oak forests are subject to this implementation, as the CSA has different kinds of oak 

species (nearly 8%).  

10.4. Alternative FMMs 

The silvicultural needs of the tree species presented substantial difference between the CSA and 

the entire country. The dominant tree species in the study area is beech. The ecological requests of 

this species necessitate the regeneration method as shelter-wood method. Shrubs, especially such 

as Rhododendron and cherries cause absence of light and as a result death. On the other hand, 

Turkish red pine (Pinus brutia) covers 25% of the Turkish forest area and those forests are 

regenerated via clearcutting. Legally declared nature conservation areas such as national parks, 

nature parks, national monuments or recreational areas cover larger areas in Turkey than in the 

CSA. 

 

10.5. FMMs used in the CSA Gölcük 

Shelterwood models dominate forest management in the CSA. More than half of the area is man-

aged with such models. Management for conservation is used on 24% of the area. Other forest 

man-agement models used includes clearcutting and coppice systems, Table 59. 

 

Table 59. The major forest management models (FMMs) used in CSA Gölcük, and the use in the CSA and in Turkey. 

FMM, Domestic name in  
English  

Corresponding silviculture 
system 

Coverage 
CSA Gölcük 
(% forestland) 

Coverage 
Turkey 
(% forestland) 

1 Shelter-wood  method Uniform shelter-wood  
system 

56.4 24.0 

2 Shelter-wood method, 
long rotation 

Uniform shelter-wood  
system 

7.1 1.0 

3 Nature conservation with 
management 

None 24.4 28.0 

4 Nature conservation No intervention 3.9 20.0 

5 Conversion of coppice None 3.3 0.5 

6 Medium rotation coppice Coppice system 3.1 9.4 
7 Short rotation coppice Coppice system 0.9 0.1 

8 Clear cutting Clear cutting system 0.9 15.0 
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Eco system services 

 

Table 60. Ecosystem services connected to the four FMMs in CSA Gölcük. Ranking of important ES within each FMM. No 
ranking between FMM. 

Forest manage model 
(FMM)  

Ecosystem services in order, ranking from most (1) to least (5) important  

1 2 3 4 5 

1 Big area long shelter-wood 
method 

Timber  
production 

    

2 Big area very long helter-
wood method 

Soil  
conservation 

Water  
conservation 

   

3 Nature conservation with 
management 

Soil  
conservation 

Water  
conservation 

Non-wood 
products 

Aesthetics  

4 Nature conservation Nature  
conservation 

Nature parks Recreation tourism Seed stands 

5 Conversion of coppice 
(ES when converted to high 
forest) 

None         
Timber  
products 

 
Soil  
conservation 

 
Water  
conservation 

 
Non-wood 
products 

 
Aesthetics 

6 Medium rotation coppice Timber  
products 

    

7 Short rotation coppice Timber  
products 

    

8 Clear cutting Timber  
products 

    

 

Introduced species 

Forestry in CSA Gölcük is based on species as Fagus orientalis, Castanea sativa, Oak spp. (Quercus 

petraea, Quercus robur, Quercus frainetto, Quercus infectoria, Quercus cerris, and Quercus hart-

wissiana), Pinus nigra, Pseudotsuga menziesii. There only exists 26 ha (among 2974 ha) 

Pseudotsuga menziesii stands planted nearly 50 years ago. Those stands were established for a test 

to investigate the availability of extending this species to large areas for timber production. 

However, there is no attempt to enlarge this species to the region or countrywide now. Besides, 

silvicultural guideline (Technical principles of silvicultural applications, No: 298) is suggested native 

species. However, guaranteed resuming the same tree species after regeneration in existing stands. 

Non-European species are used very limited. In areas managed with clearfelling, approx. 1% of the 

total area of the CSA, Caribean pine (Pinus pinaster) are used. 
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Natural regeneration is a very common method of regeneration and very local seeds are then used. 

Genetically improved or modified seedlings 

Mostly seed and seedlings originate from areas within 100 km from the CSA are used, except for Pi-

nus pinaster that is introduced to Europe. Seed and seedlings origination from selected trees are 

used and in that way genetics are improved. No genetically modified seed/seedlings are used in 

Tur-key.  

No tree hybrids are used in Turkish forestry. 

Herbicides and chemicals used and fertilization 

Herbicides and chemicals are not used in the CSA, however, pesticides are applied at nurseries for 

the fungus to prevent damping of in Pinus brutia and Pinus pinaster. 

Fertilization is not used in the CSA, one reason is the cost and limited time and labour. 

10.6. Shelterwood systems with long and very long rotation period 

In the CSA two shelter wood systems or models are used. The difference between them are the 

length of rotation periods. Shelterwoods is the most used forest model in the CSA and Turkey, in 

the CSA they cover 63% of the area and about 25% on national level.  

This shelterwood models is based on retention of overstory trees to act as seed-source and buffer 

the detrimental effects of a wide range of factors. The shelterwood models is used with almost all 

species except Pinus brutia in Turkey. Besides, high forests allocated for all values except for timber 

production are potentially managed with shelterwoods in even-aged forestry. Stands composed of 

especially beech, oak, chestnut and hornbeam species are covered by a great deal of different 

under-story species such as Rhododendron, smilax or berries in Turkey. In case of regeneration of 

those stands via clearcutting method, saplings are faced with lack of light and nutrient deficiency.  

Rotation age is typical up to 140 years. There are also some standards to integrate nature 

protection in the stand-level management such as dead wood thresholds. 

The shelterwood method and a longer rotation period is separated from the model described 

above only because of the length of the rotation. Long rotation periods are used in forests allocated 

for ecological or social values of ecosystem services with Beech. Conservation forests serving for 

soil and water conservation are also subject to this management model in the CSA.  

Tree species used and tree species composition 

The most common species with the shelterwood model are Fagus orientalis, Castanea sativa, and 

Oak spp. (Quercus petraea, Quercus robur, Quercus frainetto, Quercus infectoria, Quercus cerris, 

Quercus hartwissiana) 

With shelterwood and long rotation most important are Fagus orientalis, Pinus nigra, and 

Pseudotsuga menziesii. 

Nearly all of the tree species occur natural within the CSA, only 0.3% is exotic species, Pseudotsuga 

menziesii and Pinus pinaster. According to Technical Principles of Silvicultural Applications Act (No: 
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298), all natural forests should maintain the same species mixture after regeneration. If the 

technical foresters or forest practitioners want to change the main species or species mixture, a 

report should be prepared and they should obtain permission from General Directorate of Forestry. 

Therefore, natural (which is actual) structure should be maintained. 

Rotation periods 

Site index of the regenerating stands should be considered in determining rotation periods. Beech 

stands reach the requested diameter for timber processing factories at nearly 100 years on good 

site and 120 years on poor site. Moreover, cavities or holes occur after certain years. On the other 

hand, foresters responsible for technical forestry activities such as silviculture, planting, forest 

protection etc. are generally manage large forest areas and leads reducing rotation age as a result 

of area control method. If the number of foresters increases, the rotation age would be decreased 

by 40 years. Today the rotation age is determined as 140 years for timber production in the CSA 

(note that dominant species is oriental beech in those stands).  

Today the rotation age is the same in all site classes. If the rotation age is decreased, than the 

regen-eration area to be harvested will be increased according to “area control method”. The 

planning units (there are six planning units meaning six foresters responsible for technical forestry 

activities) cover nearly 5000 ha of forest lands each and one forest engineer or silvicultural expert is 

responsible for the regeneration, maintenance, forest protection, cadastral survey and supervision 

of all forest lands within the planning unit. Therefore, longer rotation ages are preferred to reduce 

the area of harvesting for regeneration. In this case, site index is not important since, the desired 

round wood is reached to that time for all sites. 

In the model with shelterwood and long rotation the rotation period today is about 200 years. Two 

centuries is too long for the sustainability of those forests and rotation age should be shortened. 

For beech and Crimean pine, 140 years should be enough for soil or water conservation under this 

management model. Those conservation forests also need regeneration to sustain forest values 

after collapsing. The determined rotation age is high for healthy regeneration when considering 

seed source possibilities. In CSA Gölcük, there are limited stands reaching to 200 years although 

almost all of the stands are natural forests. Forest planners generally give higher rotation ages to 

avoid giving large regeneration areas allocated to those forest values. However, storms, insects or 

fungi dam-ages stands and those stands generally collapse before 200 years. For the conservation 

forests, 140 years seems to be ideal for the CSA. 

Size of clearcuts  

The size of the regeneration areas calculated via “area control method” for each forest 

management unit. This formula uses planning parameters as total forest area, rotation age and 

planning period. Although there is no restriction about harvesting area at one time point. The 

harvesting areas are distributed into the management unit and are avoided to regenerate adjacent 

compartments.  

There is large variation in the size of the harvested areas in the CSA, the smallest are 1,4 ha, 

average 9 and largest 46 ha for shelterwood method and for shelterwood and long rotation 9,6, 

41,4 and 88ha respectively.  
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Forest regeneration 

Considering the tree species in this FMM, 100% are natural regeneration. Fagus orientalis, 

Castanea sativa and Oak secies are growing with a high number of different understorey species 

such as Rhododendron, smilax or berries. In case of regeneration of those stands via clearcutting 

method, saplings are faced with lack of light and nutrient deficiency.  

Site preparation, scarification, is needed and is done on all regenerated areas to get densities for 

high quality timber production. It is also important to increase the likelihood of regeneration in 

both models. Browsing and fencing 

All areas in CSA Gölcü, also this the two models with shelter wood is fenced to avoid browsing. 

Browsing originated from game is negligible, however browsing from livestock, belongs to local 

people, has effects on the regeneration.  

Stand management 

Pre-commercial thinning 

The Shelterwood model have timber production as a management goal. To get target diameters 

earlier pre-commercial thinning (PCT) is recommended at all stands at least once. By reducing the 

intensity of competition and to increase the accessibility in future thinning operations as well as for 

the purpose of quality selection, it is a good idea to perform pre-commercial thinning. In practice 

about half of the stands PCT are done. One technical forester is responsible for all forestry activities 

such as regeneration, thinning, protection, management within the planning unit. Therefore, the 

number of technical staff limits the target. Also forests, far from the roads and with high wood ex-

traction costs could not be thinned. The price of the obtained material is not high enough as 

expected for application. 

Not all but 70-80% of stands managed with shelterwood and long rotation are pre-commercially 

thinned. Soil and/or water conservation is set as a management goal in this management model. 

Therefore, the primary aim is not for wood production. However, to get resistant trees for diseases, 

wind effects or snow break, it is a good idea to perform pre-commercial thinning. 

Commercial thinning 

Thinning is required in all stands to achieve good diameter growth and get trees with good stability. 

The obtained material also find buyers from near timber factories. Not all forest, but about 80% are 

thinned, forest far from the roads and with high wood extraction cost could not be thinned. 

Commercial thinning is recommended to be done in 70% of the stands where long rotation period 

is used. Forest far from roads and with high extraction cost is not thinned. 

Pruning 

Pruning is not done in any of the two shelterwood models 

Harvest, transport and logging residues 

Harvesters are not used at all. Chain saw is used for felling operations. Wood is extracted by forest 

tractor (60%) and my animal power and man power (40%). In very steep conditions small or middle 
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size cranes or sledge-yarders are also used. Forest residues are not extracted, but they are 

generally collected by local people. 

Nature protection 

Silvicultural guidelines (Technical Principles of silvicultural Applications, No: 298) require some 

stand level targets towards dead wood management on the field. For instance, in economically 

designated areas for wood production, 1-3 dead wood trees per ha is to be retained in all managed 

are-as. When available, small areas of islands (<3ha) is promoted or left out for “aging islands”. 

All deadwoods in the areas 50-80 meters away from the top of the timber line is strictly left un-

touched in ecologically designated areas. Any silvicultural implementations should target up to 15 

deadwood trees per ha, with ecological corridors. Small open lands in the forests should be left to 

nature and should not be regenerated. Thinning activities should be moderate in stands with a 25-

50 m strip adjacent to narrow-based streams and in stands with a 50-100 m strip adjacent to broad-

based streams. Besides, regeneration is prohibited in water conservation forest far from 300 m to 

stream. 

10.7. Nature conservation with and without management 

Nearly 25% of the forest area in the CSA is managed for nature conservation and another 4% is set 

aside for nature conservation. A model for forests having values other than timber, such as soil 

conservation, non-wood forest products, water conservation and aesthetics are predominant in 

this FMM. Final felling or harvesting is not currently applied, however, a certain lower amount of 

allow-able cut is taken from stands according to prominent forest values. The amount of allowable 

cut changes depends on the different conditions such as volume, increment, stocking, as well as 

forest values. Fagus orientalis, Quercus petraea, Castanea sativa, Quercus robur, Pinus brutia and 

Quercus frainetto are the dominated tree species in the CSA. Rotation age is determined extremely 

high between 180-200 years for beech and between 120-180 years for chestnut stands to have very 

small area for final harvest/felling and regeneration according to area control strategy, which is the 

pre-dominant forest regulation system. In fact, those stands should be regenerated earlier to 

sustain most of other forest values. Therefore some areas need to be more actively managed and 

the area managed with the model “nature conservation for nature consideration” is suggested to 

be reduced to 15% and the area for nature values without any management reduced from 4 to 2%. 

Tree species used and tree species composition 

Stands with Fagus orientalis, Quercus petraea, Castanea sativa, Quercus robur, Pinus brutia, 

Quercus frainetto included in the model for nature conservation with management and stands 

without any management are dominated by Fagus orientalis, Castanea sativa, Quercus robur. 

Stands are typically mixed stands. All kind of mixtures are found. 

Rotation periods 

Rotation period is determined considering both forest values and rotation ages. For beech, oak and 

Crimean pine, 140 years is enough and besides for Turkish pine, chestnut and hornbeam 100 years 

is enough to sustain forest values after collapsing of the stands when considering seed source 

possibilities. In practice, rotation period is determined as 180 years for soil protection, 180 years for 
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water protection, 180 years for aesthetics and 120 years for non-wood forest products. However, 

currently, there is no stands reaching those ages and there is no regeneration area in nature 

conservation stands. In this FMM, includes protection forest values such as soil conservation, water 

conservation and aesthetics, forest authority is not willing to apply regeneration activities and only 

maintenance activities such as thinning or pruning is carried out. Therefore, extremely high rotation 

years are determined to avoid regeneration. 

In the core zone of the protected areas where no management is done, or in recreation sites, there 

is no need to determine rotation ages. On the other hand, nature conservation with management 

should be applied in other parts of the protected areas or recreation areas according to prominent 

forest value and tree species. In brief, considering the CSA, there is no need to determine a rotation 

period for the core zone of the protected areas and recreation sites. For beech, oak and Crimean 

pine, 140 years is enough, besides, for Turkish pine, hornbeam and chestnut, 100 years is enough to 

sustain forest values after collapsing of the stands when considering seed source possibilities. 

In practice, rotation period determined as 180 years for recreation areas and 200 years for nature 

parks. However, there is no stands reaching those ages and there is no regeneration area for this 

FMM in the CSA. In this FMM, includes protected areas and recreation sites, forest authority is not 

willing to apply any forestry activities in terms of both maintenance and regeneration. Therefore, 

extremely high rotation years are determined. 

Size of clearcuts  

There are harvest and no regeneration activities in this model and therefor no clear-cut areas. 

Forest regeneration 

No activities to perform regeneration is performed. 

Browsing and fencing 

No regeneration and therefor no need for fencing 

Stand management 

Pre-commercial thinning 

Nature conservation with management includes pre-commercial thinning. About 70% of the area is 

recommended to pre-commercially thinned. Stands in this FMM are allocated for soil conservation, 

water conservation, non-wood forest products, and aesthetics. Pre-commercial thinning is not 

suggested for aesthetics. However, stands allocated to other values needs pre-commercial thinning 

to get resistant stands to external risks and reach stands according to desired structure. Today 50-

60% of the stands are pre-commercially thinned. 

Commercial thinning 

Nature conservation with management includes also commercial thinning. About 70% of the area is 

recommended to commercially thinned. Commercial thinning is not suggested for aesthetics. 

However, stands allocated to other values needs commercial thinning to get resistant stands to 
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external risks and reach stands according to desired structure. Today 50-60% of the stands are pre-

commercially thinned. The areas thinned is limited by lack of foresters. 

Pruning 

Pruning is not recommended and is not done. 

Harvest transport and logging residues 

Harvesters are not used at all. The topography and getting harvester cost is not suitable. Chain-saw 

is used for all precommercial thinning or thinning operations.  

Nature protection 

Nature protection is not only integrated, it is the objective of the management with this two FMM- 

. Most typical, silvicultural guidelines (Technical Principles of Silvicultural Applications, No: 298) 

require that all deadwoods in the areas 50-80 meters away from the top of the timber line are 

strictly left untouched in ecologically designated areas. Any silvicultural implementations should 

target up to 15 deadwood trees per ha, with ecological corridors. Small open lands in the forests 

should be left to nature and should not be regenerated. Thinning activities should be moderate in 

stands with a 25-50 m strip adjacent to narrow-based streams and in stands with a 50-100 m strip 

adjacent to broad-based streams. 

10.8. Two models for coppice  

On a minor part of the area in CSA Gölcük coppice systems are used, one system with a rotation of 

about 20 years and one with a much shorter rotation, 4 years. The two systems differ only in length 

of the rotation. The models is not applied over 60% terrain slope. 

On 3% of the area coppice with medium rotation period are grown. Pole-wood demand is met via 

coppice method with rotation period of 20 years. The size of the area is sufficient to meet the 

demand.  

The management method is based on clearing all shoots after reaching 20 years and providing new 

shoots. Timber production (pole woods or construction board) is set as management goal. The 

model is suitable for oak species and chestnut, however, chestnut is preferred in the CSA but it is 

not applied over 60% terrain slope. 

Four year shoots of the chestnuts is used in the production of hand-craft chairs. Therefore a certain 

amount of flexible young shoot wood is demanded by the local tradesman. The 1% of the land in 

the CSA is managed with this model. This management model is based on cutting the shoots after 

reaching 4 years and providing new shoots. The shoots of the chestnuts is used in the production of 

hand-made chairs. Therefore a certain amount of flexible young shoot is supplied by the forest 

service. The model is suitable for oak species and chestnut, however, flexible young chestnut 

shoots is preferred.  

Tree species used and tree species composition 

The specie used is chestnut (Castanea sativa). The stands are monocultures. 

Rotation periods 
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Most common is rotation period of 20 years. The desired round wood will be used for pole 

production and fire wood and the time period is enough for the desired wood material.  

Wood for chair production as furniture is available in 4 years. Therefore, rotation period should be 

four years for some stands of chestnut. 

Size of clear-cuts 

There are no regulation of size of logging areas, the average size is 14 and 46 ha for stand with 20 

year and 4 year rotations are used, maximum 55 and minimum 6,5 ha. 

Regeneration 

All new shoots/trees originate from shoots/coppice. 

To fill gaps in stands and replace the old stumps scarification is needed at a certain rate. 

Browsing and fencing 

Trees are originated from shoots. Young shoots are fast growing and recover from deleterious 

effects of browsing originated from livestock. (Browsing by game is not important). Therefore 

fencing is not done. 

Management 

Pre-commercial thinning 

No pre-commercial thinning is done today. But when rotation is longer, (20 years) all stand are 

recommended to be pre-commercial thinned. Fire wood production is set as one of management 

goal in this management model. To get maximum wood material, it might be a good idea to 

perform pre-commercial thinning to remove weak shoots and to increase the accessibility in future 

thinning operations. But this is not done due limiting number of foresters. 

There is no need for pre-commercial thinning when rotation is short, four years. Stand could not 

reach pre-commercial stands in four years. 

Commercial thinning 

With a rotation period of four or 20 years there is no need for thinning, the stands are cut and re-

generated again when they reach commercial dimensions. 

Pruning 

Pruning is not recommended and is not done. 

Harvest transport and logging residues 

Chainsaw is used. For extraction forest tractor is the leading method as nearly 80%. Besides, animal 

power and man power are used in very steep conditions. 

With short rotation there are no residue branches to collect. In coppice stands with 20 year 

rotation age, there is limited forest residue as branches > 5cm.  However, available forest residues 

are generally collected by local people. 
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10.9. Conversion of coppice to high forest  

In the past nearly 30 % of the Turkish forest land was managed with the coppice system. However, 

from the beginning of the 2000s, those forest lands have been converted to high forests. Those 

areas are now generally young and in pre-commercial stage. In the future, after conversion to high 

forests, those areas should be turned to uniform shelterwood system Today the nearly 3% of the 

forest area is under conversion from coppice to high forest. 

Tree species used and tree species composition 

The specie are oak species, (Quercus petraea, Quercus robur, Quercus frainetto) while the more 

valuable coppice specie chestnut (Castanea sativa) still is used for coppice (see Table 58). 

The stands are monocultures but in the future some admixture is recommended, species like horn-

beam, maple or chestnut. 

Rotation periods 

Regeneration is not permitted until the conversion of high forests is fulfilled. However, thinning for 

the maintenance of stands is applicable. Therefore, a nominal rotation period is determined as 80 

years for this planning period. After conversion, a realistic or practical rotation period will be 

determined according to target ecosystem service. 

Regeneration 

The aim is conversing coppice stands to high forests, therefore this can be regarded as a temporary 

process rather than a model. After conversion of coppice to high forest the purpose of the method 

will be completed. Regeneration is also not permitted until the conversion of high forests. The trees 

growing, the new high forest is established as coppice. 

Stand management 

Pre-commercial thinning 

Although the management goal is not defined for this method and the only aim is conversion of 

coppice, it is important to make maintenance applications to reach high forest. Pre-commercial 

thinning is one of the tools while conversion of coppice to high forests and should be done in all 

stands. Today only 60-65% of the stand is pre-commercially thinned due to lacking forest 

technicians. 

Commercial thinning 

Thinning is another tool while conversion of coppice to high forests. It is also important to get trees 

with good stability. The obtained material is also used by near timber factories. 75-80% of the 

stands are thinned. Forest far from roads and where extraction cost is high is not thinned. 

Pruning 

Pruning is not done, as it is not suggested for broadleaves. 

Harvest transport and logging residues 
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The topography is not suitable for harvesters and the cost is high. Chain-saw is used for all 

maintenance operations. For extraction forest tractor is the most common method. Besides, animal 

power and man power are used. In very steep conditions small and middle size cable cranes or 

sledge yarders are also used 

Forest residues are not extracted; however they are generally collected by local people. 

Nature protection 

Converting from coppice stand to high forest is a way to increase nature values. Forest value such 

as wood production, water conservation or soil conservation will be determined after conversion. 

Forest values are very efficient or determinative in integration of nature protection in the stand-

level management. 

10.10. Clear cutting model 

Nearly 1% of the forest area is managed with a clearcutting system. The dominant tree species are 

Turkish pine (Pinus brutia) and maritime pine, (Pinus pinaster). 

Tree species used and tree species composition 

Turkish pine (Pinus brutia) and maritime pine, (Pinus pinaster) (exotic) should be used. Those 

species are fast growing and appropriate for the wood production.  

More or less pure stands with Turkish pine as main specie and in most cases maximum 25 % 

admixture of maritime pine. 

Rotation periods 

Rotation age is regulated and in practice determined as 60 years regardless of the site index. 

However, on best sites, lower rotation age, as 50 years, is recommended to use. There is no need to 

wait extra 10 years in good site.  

Size of clear-cuts 

The size of the regeneration areas is calculated via “area control method” for each forest 

management unit. This formula uses planning parameters as total forest area, rotation age and 

planning period. Second, there is a “25 ha” size restriction about harvesting area at one time point. 

The maximum clearfelled are is 25 ha, the smallest 7 ha and the average 18 ha. 

Regeneration 

90 % of the seedlings reaching pole stage are planted, 10 % are natural regeneration. The 

management goal is maximum timber production and dominating species Turkish pine and 

maritime pine are both eligible for artificial regeneration and there is no problem for growing 

young stands. 

Scarification is important to increase the success of establishment and are done in all clear-cuts. It 

results in an increased initial growth of the seedlings through better nutritional status and reduced 

mortality. 
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Browsing and fencing 

Browsing originated from game is negligible, however browsing from livestock, belongs to local 

people, has effects on the regeneration therefore all regeneration areas after clearfelling is fenced. 

Stand Management 

Pre-commercial thinning 

Turkish pine and maritime pine are fast growing pioneers. To get target diameters earlier by 

reducing the intensity of competition and to increase the accessibility in future thinning operations 

as well as for the purpose of quality selection, it is a good idea to perform pre-commercial thinning. 

It is also important for reducing the fire risk in pine stands. 

About 50-60% of the stands are pre-commercially thinned. Lack of forest technicians limit the areas 

pre-commercially thinned. 

Commercial thinning 

Thinning is required to achieve good diameter growth and trees with good stability. The obtained 

material can also be sold to buyers from near timber processing firms. It is also important for 

reducing the fire risk in Turkish pine and maritime pine stands. 80-90% of the stands are thinned. 

Forests, far from the roads and with high wood extraction costs could not be thinned. 

Pruning 

Pruning is not as it is not suggested. 

Harvest transport and logging residues 

The topography and harvester cost is not suitable. Chain-saw is used for all maintenance 

operations. For extraction forest tractor is the leading method as nearly 60%. Besides, animal 

power and man power are used. In very steep conditions small size cable cranes, middle size cable 

cranes or sledge yarders are also used 

Forest residues are not extracted; however they are generally collected by local people. 

Nature protection 

Silvicultural guidelines (Technical Principles of Silvicultural Applications, No: 298) require some 

stand level targets towards dead wood management on the field. For instance, in economically 

designated areas for wood production, 1-3 dead wood trees per ha is to be retained in all managed 

are-as. When available, small areas of islands (<3ha) is promoted or left out for “aging islands”. 
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