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Abstract 

The aim of the study is to reveal how some of the physical and chemical properties of the soil and 

litters in the Pinus nigra, Pinus sylvestris and Pinus sylvestris-Pinus nigra stand mixture and how the 

amount of carbon stored varies according to the tree type. In this context, soil samples were collected 

from two different levels, litter examples were collected from two different layers including leaf and 

fermentation+humus and undisturbed soil samples were collected from three different depths. pH, 

electrical conductivity, organic matter, texture, bulk density, carbon rate and carbon content values 

were determined in soil and litter samples.  

According to the soil samples analysis results, the highest ph (7.74), electrical conductivity (147.85 

µs/cm), organic matter (3.03%), carbon ratio (1.76%), carbon amount (6.72 t/ha), clay (24.81%) and 

silt (11.49%) values were determined in Pinus sylvestris-Pinus nigra stand mixtures. The highest sand 

value (73,60%) in Pinus sylvestris and bulk density value (1.42 gr/cm³) in Pinus nigra has been 

identified. The average values of pH (6.93) and carbon ratio (30.38%) in litter samples were 

determined in the highest Pinus sylvestris-Pinus nigra stand mixtures. According to the statistical 

analysis, it was determined that there was no statistically significant difference (p>0.05) in carbon 

amount, dust ratio and bulk density values in soil samples. In other analyzes, it was determined that 

there were significant differences between the groups (p<0.05). According to the results of the analysis 

of pH and carbon ratio in litter samples, there was no significant difference between the groups (p> 

0.05).  
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1. Introduction 

The increase in the amount of fossil fuel consumption and the change in land use from human activities 

in the insiltrial age caused a significant increase in the concentration of greenhouse gasses in the 

atmosphere. The concentration of atmospheric carbon dioxide was around 280 ppm prior to the 

insiltrial revolution, but increased to 379 ppm as a result of measurements in 2005. This concentration 

is reported to increase by 1.8 ppm per year (IPCC, 2006). This increase also triggers global and 

regional climate change. 

The Mediterranean Basin in which our country is located is extremely vulnerable to global climate 

change. With climate change, our country will experience unusual or more severe weather events in the 

Mediterranean basin, an increase in forest fires, a decrease in biodiversity, loss of soil yields, 
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desertification and, perhaps most importantly, drought. The National Action Plan on Climate Change 

(IDUEP, 2011) states that temperatures in our country will increase between 2.5 °C and 4 °C, and this 

increase will also reach 5 °C in the inland and terrestrial regions of the country. As a result, the country 

is expected to have a climate type with warmer, arid and irregular rainfall potential in the future (URL 

2).  

The amount of plant bio-mass and carbon stock in the soil in our forests, which is 27% of the total area 

of Turkey, must be determined.  

In total, there are five large global carbon pools (oils, soil, atmosphere, plant biomass and coal, gas and 

oil stored in the Earth's sphere) (Lal, 2004). Although plant bio-mass has the smallest value in carbon 

pools, it has a very important place in the carbon stock. Significant increases in atmospheric carbon 

concentrations are observed due to vegetation destruction or land use change as vegetation is a 

sensitive and rapidly variable carbon stock. Plants, as is known, absorb and photosynthesize 

atmospheric CO2 and store it as a bio-mass in their structures. Carbon is stored in soil as a result of 

dead plants or dead plant material mixing with soil (Tomlinson, 2005). Forests account for about 80% 

of the pool of vegetable carbon (Dixon et al., 1994; Laganière et al., 2010). Forest soils, on the other 

hand, contain about 70% of the carbon stored in forest ecosystems (Dixon et al., 1994; Six t al., 2002). 

Organic carbon composed of vegetation components can be stored in the soil under appropriate 

conditions for many years (von Lutzow et al., 2006). In addition, soils are the best environments for 

storing carbon in terrestrial ecosystems and provide low cost opportunities. Therefore, the storage of 

atmospheric carbon in soils has attracted a great interest in the scientific world in recent years (Johnson 

1992; Nave et al. 2010; Deluca and Boisvenue 2012).Organic material or carbon in the soil is also 

important for the health, productivity and nutrient cycle of the soil. In addition to the positive effects 

that the carbon stored in the soil will have on the earth, it also provides carbon credits to the countries 

in which it is located. It is therefore necessary to store and maintain the organic carbon that is abundant 

in the structure of the organic material in the forest, to ensure its continuity and to well-manage the 

organic matter of the soil (Marland et al., 2001). Studies to be carried out for this purpose will also 

contribute to the development of a sustainable soil and environmental environment.  

In order to determine the carbon storage quantities of forests in our country, annual carbon stocks of 

topsoil and subsoil plant biomass of forest ecosystems in our country were determined using the 

National Forest Inventory completed in 2004 and according to the gain-loss method in Guide 

"Agriculture, Forestry and Other Land Use (AFOLU)" published in 2006 (Tolunay, 2011). According 

to 2004 data, the total carbon stock in our forests is 2251,26 Tg (1Tg=1.0 x 1012), of which 74.78% is 

stored in soil, 21.32% is stored in topsoil biomass and 3.90% is stored in litter. Various studies have 

shown that differences in tree species are an important factor affecting changes in carbon storage 

capacity (Conen et al. 2006).  

The most commonly used and bulk-based method for determining the carbon stored in the soil is the 

value found by multiplying the percentage of organic carbon by the bulk density of the soil, the depth 

of which is known (Markewitz et al., 2002; Sartori et al ark., 2007; Mao et al., 2010).  

The aim of this study was to determine the amount of carbon stored in the soil and litter using a bulk-

based method in the Pinus nigra, Pinus sylvestris and Pinus sylvestris-Pinus nigra stand mixtures 

located within the Kastamonu Forest Management Department of the Kastamonu Forest Regional 

Directorate and to contribute to the literature in this regard. 

In addition to the diversity of forest tree composition within the boundaries of the Kastamonu Forest 

Management Department, which is affiliated with the Kastamonu Forest Regional Directorate, and the 

fact that such studies have not been carried out in these areas has been one of the beginning points of 

this study. 

 

2. Study area 

The forest areas within the borders of Kastamonu Forest Management Department (Figure 1) in 

Kastamonu province in the Western Black Sea region of Turkey constitute the study area. The borders 

of Kastamonu Forest Management Department are located between the northern latitudes of 41°18′14′′ 

-  41°28′55″ and the Eastern longitudes of 33°32′08″ - 33°36′55″. The altitude of the land starts from 

756 m altitude and rises up to 1512 m altitude. 

 

 

http://www.iiste.org/


International Journal of Scientific and Technological Research                               www.iiste.org 
ISSN 2422-8702 (Online), DOI: 10.7176/JSTR/6-12-06 
Vol.6, No.12, 2020 
 

53 | P a g e  
www.iiste.org  
 
 

 

Figure 1. Location of the study area 

 

When the geological and minerological structure of Kastamonu Forest Management Department is 

examined, the Eocene formation in the limestone facies of the Department area near the city center of 

Kastamonu has generally developed in the flis facies or volcanic facies. The sections of the Kastamonu 

Highway close to Kastamonu are included in this union in mesozoic (ophiolitic serie), mostly 

cretaceous (Mof), fine granular Litakels, spilite, diabase, basalt and andesite species, amygdaloid and 

pillow-shaped undersea lavas, as well as in blocks of white-gray and mostly massive limestone. In the 

eastern sections, the Metaformic series are continuous and large massifs (Anonymous, 2014).  

The total area of the Department is 24.353,4 hectares, of which 16.649,9 hectares consist of forested 

lands (Anonymous, 2014). 

The average annual rainfall of the study area is 481.9 mm and the average annual temperature is 9.8 °C. 

According to the water balance generated by the Thornthwaite method of the area the climate type is 

determined as C1 B'1 s b'3 (Semi-arid - less humid, 1st Degree mesothermal, water surplus in winter 

and moderate, summer evaporation rate: 54.8%) (URL-1).  

 

3. Material and methods 

3.1. Materials 

The research material was determined within the boundaries of Kastamonu Forest Management 

Department. The original data obtained from the analysis results of the litter and soil samples taken 

from the test sites identified in Pinus nigra, Pinus sylvestris and Pinus sylvestris - Pinus nigra stand 

mixtures, which are close to each other and have similar characteristics. 

The data in the study were obtained by analyzing the results of samples taken from the site in 2019 and 

calculations.  

 

3.2. Methods 

In order to determine the amount of carbon stored in soils and litters under different types of forest 

trees from the Department's stand map, it is based on similar effects in forest ecosystems other than the 

stand type (Zengin, 1997). For this purpose, stands were determined the areas where the topographic 

and climatic factors and the properties of the stands were closest to each other. Attention has been paid 

to the selection of sample areas that are far from roads, pathways, human influence and have 
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homogeneous and close geomorphological characteristics (to fix the climate factor) as ecological 

features. In this context, sample areas of Pinus nigra, Pinus sylvestris and Pinus sylvestris-Pinus nigra 

stand mixtures with the same density were selected in the village of Kurucaören for the main purpose 

of the study. The silvicultural characteristics of the selected stands are shown in Table 1. (Anonymous, 

2014).  

 

Table 1. Silvicultural characteristics of the study areas 

Tree Species Type of Stand Closure  % 

Pinus nigra  Çkbc2 41-70 

Pinus sylvestris Çsbc2 41-70 

Pinus sylvestris-Pinus nigra ÇsÇkc3-2 41-70 

 

In the study, litter samples were collected using a 20x20 cm litter sampling frame to determine the 

amount of carbon stored in the litter accumulated under different tree species. The Leaf, Fermentation 

and Humus layers were taken as two separate layers, Leaf (L) and Fermentation+Humus (H), instead of 

three separate layers due to the difficulty of layer separation in the litter samples and to avoid 

deterioration in their natural structure. A total of 60 litter samples, including 20 from each test area, 

were taken and it was taken into account that the litter did not mix with the mineral soil. 

From the point where the litter samples were taken, a total of 90 undisturbed soil samples were taken 

with the bulk cylinders (5 cm in diameter and 5 cm in length), including 30 from each test area from 

three different depth stages (0-5 cm, 5-10 cm ve 10-15 cm) to determine the bulk density. When 

collecting the soil bulk samples with bulk cylinders, care was taken not to compress the soil in the 

cylinder and not to disturb the soil structure during tacking (Brown and Lugo, 1990; Armolaitis et al., 

2013). After the cylinders were hammered to the desired depth, the edges and base were cleaned from 

the excess with a sharp knife and placed in polyethylene bags and brought to the laboratory for 

analysis. 

In addition, 60 disturbed soil samples were taken from the close points where the litter sample was 

taken, 10 points from each stand from two different depth levels (0-10 cm and 10-20 cm), in order to 

determine some physical characteristics of stand soils.  

Soil and litter samples were turned into air-dry soil and then sieved and made ready for analysis 

(Mubyana-John and Masamba, 2014). 

In laboratory analyses, texture analysis, bulk density, amount of organic matter, pH, electrical 

conductivity, carbon rate and carbon content of soils were determined. PH and carbon rate were 

determined in the litter samples. The Bouyoucos hydrometer method (Bouyoucos, 1936) was applied 

for texture analysis of soils.  The bulk density is calculated as the weight of the soil in a specific 

volume cylinder sample, the natural structure of which is intact, which can accommodate a hollow 

structure (Irmak, 1954). Organic matter contents of soils were determined by the Walkley-Black 

method (Walkley and Black, 1934). Soil reactions (pH) and electrical conductivity (EC) values were 

determined by preparing at the rate of 1/2.5 soil / pure water solution (Irmak, 1954; Ozyuvaci, 1971; 

Gulcur, 1974, Eruz, 1979). Litter/pure water solution was prepared and measured at the rate of 1/20 

rate for the reactions of litter samples (Karaoz, 1992).  

Walkley-Black method was used to determine the carbon rate in litter and soil samples and was 

calculated using conversion coefficients. The total amount of carbon is calculated by multiplying by 

bulk density, percentage of carbon rate and sample depth (cm) (Guo, Gıfford,2002). 

Statistical tests were carried out to determine whether there were any differences between the stand 

groups in terms of the variables analyzed. One-way ANOVA has been used to compare multiple 

groups. The differences between the species were determined and grouped according to the Duncan 

test. All statistical analyses were conducted with SPSS 20.0 program. 

 

4. Result and discussion 

The results of the analysis of soil and litter samples taken from the test areas are given in Table 2.  
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Table 2. Analysis results of soil and litter samples and statistical analysis results  (ns: no significant 

difference  *: p < 0.05; significant difference ) 

Soil Properties 
Pinus sylvestris 

(1) 

Pinus  

nigra (2) 

mix  

stand (3) 

p  

(significance level) 

pH 

0-10 cm 5,53 6,84 7,64 

0,000
*
  (1-2-3) 10-20 cm 5,65 7,04 7,84 

Avarege 5,59 6,94 7,74 

EC (μs/cm) 

0-10 cm 71,59 113,37 146,52 

0,000
*
  (1-2-3) 10-20 cm 58,50 122,12 149,17 

Avarege 65,04 117,75 147,85 

organic matter 

(%) 

0-10 cm 2,38 2,29 3,16 

0,034
*
 (1-3) 10-20 cm 2,41 2,18 2,89 

Avarege 2,39 2,23 3,03 

carbon rate 

(%) 

0-10 cm 1,39 1,33 1,83 

0,038
*
 (3-1) 10-20 cm 1,44 1,26 1,68 

Avarege 1,42 1,30 1,76 

carbon content 

(ton/ha) 

0-10 cm 5,56 5,15 7,12 

0,051
ns

 10-20 cm 5,90 4,78 6,32 

Avarege 5,73 4,97 6,72 

sand (%) 

0-10 cm 72,88 67,96 65,42 

0,000
*
  (1-2-3) 10-20 cm 74,32 67,15 61,98 

Avarege 73,60 67,56 63,70 

clay (%) 

0-10 cm 16,24 20,99 23,93 

0,000
*
  (1-2-3) 10-20 cm 16,20 21,53 25,69 

Avarege 16,22 21,26 24,81 

silt (%) 

0-10 cm 10,87 11,05 10,65 

0,092
ns

 10-20 cm 9,48 11,32 12,33 

Avarege 10,18 11,19 11,49 

bulk density 

(gr/cm³) 

0-5 cm 1,27 1,38 1,27 

0,724
 ns

 
5-10 cm 1,30 1,45 1,40 

10-15 cm 1,40 1,44 1,39 

Avarege 1,32 1,42 1,35 

pH 

L 6,87 6,83 6,92 

0,793
 ns

 H 6,80 6,97 6,94 

Avarege 6,83 6,90 6,93 

Carbon rate 

(%) 

L 30,73 30,59 29,90 

0,635
 ns

 H 28,19 29,35 30,86 

Avarege 29,46 29,97 30,38 

 

When we examine the values in the table, it is seen that the pH values in soil samples take values close 

to each other in the topsoil and subsoil levels and that the highest value in the stands is the mixed stand. 

Average pH was found to be 5.59 in Pinus sylvestris, 6.94 in Pinus nigra and 7.74 in stand mixture. It 

was determined that there was a significant difference between pH mean values as a result of variance 
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analysis of pH values (P<0,05). There are many studies in which different tree species in similar 

growing environments influence soil reactions (Diaz-Ravina et al. 1995; Mahia et al. 2006; Devi and 

Yadava 2006; Tian et al. 2008, Kara and Bolat, 2008a, Satti et al., 2003, Yang et al., 2010, Bolat, 2011, 

Aydın et al., 2018). Soil reactions are very important for the intake of plant nutrients. The pH values 

between 5.5 and 6.5 are the most ideal values, according to the data obtained from the studies on 

optimal soil reaction of forest trees (Cepel 1995). 

Average electrical conductivity (EC) values in soil samples were found in stand mixtures of the highest 

147.85 μs / cm and Pinus sylvestris of the lowest 65.04 μs / cm. The Pinus nigra was determined to be 

117.75 μs / cm. As a result of variance analysis of the EC values of the soils in the study sites, it was 

determined that there was a significant difference between the average EC values (P<0,05). In studies 

to evaluate the EC value in soils of stands consisting of different species, it has been found that, usually 

in coniferous stands, the EC value is higher than the leafy species due to the higher cation content in 

the conifers of these species and the faster the free cation is mixed into the soil (Bolat, 2011, Kara et al. 

2008, Aydın et al., 2018, Babur, 2018). The main source of salinity in soils is the mineral composition 

that forms bedrock. Soils are classified as saline soils if they exceed the amount of salinity set as a 

threshold value of 4000 µs/m (Sumner 1995). The fact that the study area data is well below this 

threshold indicates that there is no problem with salinity.  

The average amount of organic matter in the soil of the research area was 2.39% in Pinus sylvestris and 

2.23% in Pinus nigra and 3.03% in stand mixture. It was determined that there were significant 

differences between average organic matter contents (p<0,05). According to the Duncan test conducted 

to identify different groups, there was a difference between Pinus sylvestris and stand mixture. 

According to the results of similar studies, the value of organic matter in Pinus nigra, Fagus sylvatica 

and Abies nordmanniana was found to be 25.9% - 32.1% - 41.4% respectively and and Pinus nigra, 

Pinus sylvestris and Pinus sylvestris - Pinus nigra stand mixtures was found to be %47,8 - %32,1 - 

%30,2 respectively (Güneş Şen, 2015). 

The average amount of sand in soil samples was found to be 73.60% in Pinus sylvestris and 67.56% in 

stand mixture; the average amount of clay was 21.26% in Pinus sylvestris and 24.81% in stand mixture; 

the average amount of silt was 11.19% in Pinus sylvestris and 11.49% in mixed stand mixture. In the 

analysis of variance based on sand, clay and silt amounts, it was determined that there was a significant 

difference between the soils in terms of sand and clay amounts (p<0.05) and that there was no 

significant difference in the amount of silt (p>0.05). Examining the results of similar studies the 

following results were obtained: sand was 56.7%, silt 24.1% and clay 19.2% in Quercus pontica stand 

and sand 64.4%, silt 19.8% and clay 15.8% in in Abies nordmanniana-Fagus sylvatica stand mixture 

(Kara et al., 2008); sand 23.17%, silt 39.55% and clay 37.28% in Fagus sylvatica stand; sand 19.30%, 

silt 20.10% and clay 60.60% in Pinus nigra stand (Kara et al., 2008a), the amount of sand in the Abies 

nordmanniana stand is 23.2%, in the Fagus sylvatica stand is 24.1% and in the Abies nordmanniana-

Fagus sylvatica stand mixture is 24.7%; the amount of silt in the Abies nordmanniana stand is 21.3%, 

in the Fagus sylvatica stand is %27,1 and in the Abies nordmanniana-Fagus sylvatica stand mixture is 

24.9%; the amount of clay in the Abies nordmanniana stand is 55.5%, in the Fagus sylvatica stand is 

48.8% and in the Abies nordmanniana-Fagus sylvatica stand mixture is 50.4% (Bolat, 2011), the 

amount of sand was 23.17% in forest area, 22.64% in pasture area, 15.70% in agricultural area; the 

amount of silt was 39.54% in forest area, 33.67% in pasture area, 22.45% in agricultural area; the 

amount of clay was 37.27% in forest area, 43.68% in pasture area, 61.84% in agricultural area (Bolat, 

2007), the amount of sand was 68.5% - 72.4% in Pinus nigra, 68.5% in Fagus sylvatica, 62.4% in 

Abies nordmanniana, 73.8% in Pinus sylvestris, 62.4% in Pinus sylvestris - Pinus nigra stand mixtures; 

the amount of clay was 8.9% - 3.6% in Pinus nigra, 12.4% in Fagus sylvatica, 15.4% in Abies 

nordmanniana, 7.0% in Pinus sylvestris, 3.9% in Pinus sylvestris - Pinus nigra stand mixtures; the 

amount of silt was 22.6%-22.0% in Pinus nigra, 19.1% in Fagus sylvatica, 22.1% in Abies 

nordmanniana, 19.5% in Pinus sylvestris, 33.6% in Pinus sylvestris - Pinus nigra stand mixtures (Gunes 

Sen, 2015).  

The average bulk density values of stand soils consisting of different species were determined as 1.32 

gr/cm³ in Pinus sylvestris and 1.42 gr/cm³ in Pinus nigra and 1.35 gr/cm³ in Pinus sylvestris - Pinus 

nigra stand mixtures. It was determined that there was no statistically significant difference in the bulk 

density values of soils belonging to different types of stands (p>0.05). When we examine the values in 

Table 2, it is observed that the lowest bulk density values are in the topsoil layers (0-5 cm). According 

to studies on this subject, some factors such as root density, organic matter content, stonyness and soil 

texture in the topsoils significantly affect the bulk density (Kantarcı, 2000). Examining the results of 
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similar studies the following results of bulk density were obtained:  1.02 gr/cm³ in Abies 

nordmanniana, 1.04 gr/cm³ in Fagus sylvatica, 1.09 gr/cm³ in Abies nordmanniana-Fagus sylvatica 

stand mixture (Senturk, 2009); 1,0 gr/cm³ in forested areas, 1,6 gr/cm³ in agricultural areas (Williams et 

al., (2003); 0.86 gr/cm³ in mixed forest, 0.88 gr/cm³ in plantation, 1.02 gr/cm³ in pasture areas, 1.23 

gr/cm³ in agricultural areas (Patel et al., (2010); Quercus pontica ranges from 1.38 gr/cm³ to 1.46 

gr/cm³ (Devi et al., (2006); in subtropical forests it ranges from 1.3 gr/cm³ to 1.4 gr/cm³ (Maithani et 

al., (1998); 1,03 gr/cm³ in Abies nordmanniana, 1,19 gr/ cm3 in Fagus sylvatica, 1,18 gr/cm³ in Abies 

nordmanniana-Fagus sylvatica stand mixture (Bolat, 2011); 0,90 gr/cm³ in Fagus sylvatica, 0,99 gr/cm³ 

in Cedrus libani and 1,12 gr/cm³ in Pinus nigra (Babur, 2018). According to the results obtained from 

the study, it was revealed that different types of stands can have an effect on the bulk density of soils. 

According to analysis of soil samples, the carbon rate was 1.42% in Pinus sylvestris and 1.30% in 

Pinus nigra and 1.76% in Pinus sylvestris - Pinus nigra stand mixtures and the total amount of carbon 

was determined as 5.73 tons/ha in the Pinus sylvestris and 4.97 tons/ha in the Pinus nigra and 6.72 

tons/ha in the Pinus sylvestris - Pinus nigra stand mixtures. In the analysis of variance based on carbon 

rates and carbon contents, it was determined that there was a significant difference between the soils in 

terms of carbon rate (p<0.05) and there was no significant difference in the total carbon content 

(p>0.05). Similar studies also show that these rates are as follows: 8% in spring season in Abies 

nordmanniana stand, 1.2% in summer season in Abies nordmanniana-Fagus sylvatica stand (Bolat, 

2011); between 6.5%-10.3% in Abies nordmanniana in Uludag according to the elevation (Kantarcı, 

2000), 3.85% in Quercus pontica stand and 5.96% in Abies nordmanniana -Fagus sylvatica mixture 

stand (Kara et al., 2008); 4.14% in Fagus sylvatica stand, 2.51% in Pinus nigra stand (Kara et al., 

2008a); 4.29% in Fagus sylvatica stand, 6,09% in Abies nordmanniana stand, 4.51% in Abies 

nordmanniana -Fagus sylvatica mixture stand (Senturk, 2009); between 5.23% -7.81% and 8.03% - 

12.07% in Fagus sylvatica forest, between 4.42% - 7.70% and 6.84% - 9.77%  in Quercus pontica 

Forest, between 4.02% - 6.19% and 7.24% - 9.59% in Pinus nigra forest (Kara, 2002); between 2.75% -

4.40% and 2.60% -4.34% in mixed Quercus pontica stands (Devi et al., 2006); between 8.5%-2.6% in 

Pinus pinaster forests (Diaz-Ravina et al., 1995); 3.85% in bamboo plantation (Upadhyaya et al., 2004); 

6.63% in mixed pine forests and 7.78% in pasture areas (Chen et al., 2003); 1.1% in bottom land with 

mixed forests and 1.4% isin mountainous terrain (Chen et al., 2005); between 1.79% -9.00% in mixed 

forest areas consisting of quercus, pinus, populus, ulmus and carpinus species (Tian et  al., 2008); 

between 3.9% and 13.8% in Pinus pinaster forests, between 4.3% -16.2% in Pinus sylvestris forests 

(Mahia et al., 2006); between 3.6%-6.2% in subtropical forests  (Maithani et al.,1996); 2.39% in mixed 

forests with pınus, quercus and eucalyptus species (Alvarez et al., 2009); between 2.36% and 4.28% in 

forest areas , between 2.24% and 3.78% in plantation area , between 1.81% and 3.42% in pasture area , 

between 1.35% and 2.53%  in agricultural area  (Patel et al., 2010); between 4.0% - 7.4% in three 

different types of conifers, 5.4% -10.8% in three different types of evergreen broadleaf, 7.4% -14.2% in 

four different types of non-evergreen species (Satti et al., 2003). In forest ecosystems, the surface of the 

soil is often covered with cones, thin branches, bark, leaves and organism residues. These dead plant 

residues, soil organisms and plant roots make up the source of organic matter in forest soils. Soil 

organic carbon is released as a result of the decomposition of all these residues by living things. 

According to Plaster (1992), there are four main factors that directly affect the amount of organic 

matter in the soil or the amount of organic carbon. These factors are listed primarily as vegetation, 

climate, soil texture and soil processing. In addition, the composition of the litter (lignin, cellulose, 

hemicellulose, etc.) affects decomposition, so the amount of organic carbon of the soils also varies. For 

example, as the amount of lignin increases in the litter, the rate of decomposition of the conifer and 

leaves slows down (Cakiroglu 2011). Although the areas in which the study was conducted were in 

approximately the same habitat (climatic, edaphic and physiographic), the amount of carbon in the 

stand was affected by stand types. In other words, organic carbon has changed depending on the 

species composition of stands. The organic carbon content values obtained from the study are similar to 

the studies conducted by various researchers in different fields. 

The average pH values of the litter samples were found to be 6.93 in Pinus sylvestris and 6.97 in Pinus 

nigra and 6.93 in mixture stand. It was determined that there was no significant difference between 

average pH values according to variance analysis (p>0.05). The reactions of forest trees litter residues 

are often different from each other. It is stated that acid products occur from the decomposition of dead 

coverings of some coniferous trees (Cepel, 1995; Kantarci, 2000). The pH values found according to 

the results of similar studies on this subject are as follows: pH of forrested area in lowland terrain is 

4.18, pH of forested area in mountainous terrain is 4.20  (Chen et al., 2005); pH values in coniferous 
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plantations are between 4.30-5.70 in leaf layer, 4.23-5.83 in fermentation layer, 4.27-5.77 in humus 

layer (Karaoz, 1991); 6,15 in Pinus nigra, 7,37 in Fagus sylvatica, 7,43 in Cedrus libani (Babur, 2018); 

7,29 in Abies nordmanniana in winter season, 6,23 in summer season (Bolat, 2011). As a result of the 

research, it was determined that the differences observed in the litter reaction vary depending on the 

type of tree. 

In the litter samples, the average carbon rate was found to be 29% in Pinus sylvestris, 29% in Pinus 

nigra and 30% in mixture stand. It was determined that there was no significant difference between the 

carbon content values of the litter according to the different types (p>0.05). When we examine other 

studies on this subject, it is observed that the carbon rate values are as follows:11.4% in the spring 

season in Fagus sylvatica stand, 36.8% in the spring season in Abies nordmanniana -Fagus sylvatica 

stand (Bolat, 2011); varies between 32.0%-29.4% in Abies nordmanniana of Uludag depending on the 

elevation (Kantarci, 2000); between 52.0% and 52.5% in L layer in Pinus nigra and between 48.4% and 

51.8% in F layer (Chen et al., 2003), In  Picea abies, carbon rate  in organic humus layer is 26.6% in 

control area, 25.1% in lime area, 29.5% in acid irrigation area, 31.9% in lime and acid irrigation, 27.1% 

in normal irrigation, 26.3% in lime and normal irrigation (Anderson, 1998); 9.6% in lowland land with 

mixed forests, 16.2% in mountainous terrain (Chen et al., 2005); 33.23% in Pinus nigra, 32.67% in 

Cedrus libani, 27.95% in Fagus sylvatica (Babur, 2018); between 36.08% and 40.80% in 7-year-old 

Pinus-Quercus mixed forests, between 37.30% and 47.60% in 13-year-old mixed forest  (Maithani et 

al., 1998). In the forest, the amount of organic carbon in the subsoil and topsoil litter layer varies 

according to tree type, stand type, density, temperature and humidity (Cepel, 1995). It also provides 

information about the amount of leaf/conifer casting and root mass of the plants, the organic carbon 

and nutrients imparted to the soil surface and soil, depending on the plant type (Tufekcioglu et al., 

2005). Considering that organic material is a heterogeneous structure, approximately 50% of this 

material consists of organic carbon (Uzbek et al. 2001). It is thought that the reason why organic 

carbon data obtained in the field of research falls below this value is due to the adverse effects of 

growing environment conditions (physiographic, climatic and edaphic) on decomposition. 

 

5. Conclusion 

For the purposes of this study, different soil types covered by some physical and chemical properties of 

carbon storage capacity and litter have been identified, with some physical and chemical properties of 

soils having a significant effect on tree species diversity (P<0.05). Different types of trees that grow 

under similar ecological and geomorphological conditions in stand ecosystems have a different effect 

on the formation of forest litter and soils. The differences in the chemical structure of both the root 

structures of trees and the litters affect the decomposition products and duration, so the soil 

characteristics that show similar characteristics in the first place can often show different 

characteristics. It was determined that the carbon storage capacities of the litter and soils also have 

significant effects on the physical and chemical properties of the soil. It has been clearly presented that 

differences in tree species have statistically significant effects on soil properties. 

The data obtained as a result of the study provide preliminary information on the soil characteristics of 

areas in a similar condition with the characteristics of the study area. In addition, in the years to come, 

studies will be carried out on a periodic basis, taking samples from the trial areas and determining how 

these areas will be affected by climate change. Thus, it is thought that long-term soil monitoring works 

will begin. 

It is thought that in the case of forestry interventions taking into account the amount of carbon stored in 

litter and soil, the effects of the minimum cutting age and the production of wood on carbon retention 

can be assessed together and used as a basis for the preparation of mnagement plans. 

Research has shown that tree species have an effect on the amount of carbon stored in soils. In line with 

this information, forestry activities may be directed by considering more carbon storage capacity in 

future afforestation studies. In addition, care should be taken to carry out activities that increase carbon 

storage in forests, along with production in management applications. A good understanding of the 

changes in the organic carbon stock of forest soil, which is one of the major carbon reserves, can play a 

more active role in the development of forest resource management strategies. For this reason, it is 

believed that this type of work should have an important place in forestry applications. 
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