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Abstract: In this study, which is a preliminary assessment, afforestation studies established at different times with different oak species
(Quercus sp.) in the Thrace Region were examined. Accordingly, as a result of the variance analysis applied to the data of the percentage
of survival variable, which is important in terms of adaptation ability, it was determined that there was a statistically significant
difference at the P<0.05 confidence level in terms of afforestation areas. In this respect, as a result of Duncan test performed at P<0.05
confidence level to create homogeneous groups, Ulukonak oak plantation area established with Q. infectoria with a survival rate of
89% is in the first group, and this group is classified with a survival percentage of 78%. Celaliye plantation area established with Q.
cerris species followed. In the study, mean values were determined in terms of afforestation areas regarding the quantitative and
morphological characters determined in the trial areas taken from the oak afforestation areas. When these data are examined, the mean
diameter value varies between 2.3-5.1 cm in Q. petraea afforestation areas of different ages, 2.0-3.6 cm in Q. infectoria afforestation
areas, 3.5 cm in Q. frainetto and Q. cerris. It was determined to be 4.9 cm in. Mean height value varies between 2.36-5.58 m in Q.
petraea afforestation areas, 2.30-2.98 m in Q. infectoria afforestation areas, 3.62 m in Q. frainetto and 3.93m in Q. cerris. has been
found to be. The crown symmetry is generally asymmetrical in all afforestation areas, regardless of the oak species. Stem straightness,
on the other hand, was in the curve category for all afforestation areas. As a result of the variance analysis applied to the average
volume values determined in the sampling areas, a statistically significant difference was determined between the forestation areas at
the P<0.05 confidence level. In this context, afforestation area established with Q. petraea oak species formed the first group with an
average volume value of 0.00930 m?, as a result of Duncan Range Test performed at P<0.05 confidence level to create homogeneous
groups in terms of afforestation areas.
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Oz: On degerlendirme niteligindeki bu caligmada Trakya Yoresinde farkli mese tiirleri (Quercus sp.) ile degisik zamanlarda tesis
edilmis agaclandirma ¢alismalar1 incelenmistir. Buna gore, adaptasyon yetenegi agisindan 6nemli olan yasama yiizdesi degiskenine ait
verilere uygulanan varyans analizi sonucunda agaglandirma alanlari itibariyla P<0,05 giiven diizeyinde istatistiki agidan anlamli
farkliligin oldugu belirlenmistir. Bu itibarla homojen gruplari olusturmak i¢in P<0,05 giiven diizeyinde gergeklestirilen Duncan testi
sonucunda, %89’luk yasama ylizdesi ile Q. infectoria ile tesis edilen Ulukonak mese agaglandirma alani ilk grupta yer alirken bu grubu,
%78’1lik yasama yiizdesi degeri ile Q. cerris tiirii ile tesis edilen Celaliye agaglandirma alani izlemistir. Aragtirmada mese agaglandirma
alanlarindan alan 6rnek alanlarda tespit edilen kantitatif ve morfolojik karakterlere iliskin agaglandirma alanlar itibartyla ortalama
degerler saptanmistir. Bu veriler incelendiginde ortalama ¢ap degerinin farkli yaslardaki Q. petraea agaglandirma alanlarinda 2,3-

4,9cm oldugu belirlenmistir. Ortalama boy degerinin Q. petraea agaclandirma alanlarinda 2,36-5,58m arasinda degistigi, Q. infectoria
agaclandirma alanlarinda 2,30-2,98 m arasinda degistigi, Q. frainetto’da 3,62m ve Q. cerris’te 3,93m oldugu tespit edilmistir. Tepe
simetrisi ise tiim agag¢landirma alanlarinda mese tiirleri fark etmeksizin genel olarak asimetrik niteliktedir. Govde diizglinliigii ise yine
tiim agaglandirma alanlar1 icin genel olarak egri kategorisinde yer almustir. Ornekleme alanlarinda belirlenen ortalama hacim
degerlerine uygulanan varyans analizi sonucunda agaglandirma alanlart arasinda P<0,05 giiven diizeyinde istatistiki agidan anlamli
farklilik belirlenmistir. Bu kapsamda agaglandirma alanlart itibariyla homojen gruplari olusturmak ig¢in P<0,05 giiven diizeyinde
gergeklestirilen Duncan testi sonucunda 0,00930 m®’liikk ortalama hacim degeri ile Q. petraea mese tiirii ile tesis edilen agaglandirma

alan1 ilk grubu olugturmustur.

Anahtar Kelimeler: Mese, Agaglandirma, Yasama Yiizdesi, Adaptasyon, Biiylime

1. Introduction

Successful regeneration activities should be conducted in our oak (Quercus sp.) forests because the continuity of natural
forest resources consisting of this important species can be ensured and their productivity can be increased only through
successful natural and artificial regeneration efforts [1]. Regeneration is an urgent silvicultural problem in the majority of
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Tiirkiye's oak stands and, in a significant portion of these problems, it is necessary to make use of artificial means for
stand establishment or implement artificial regeneration as a complement or auxiliary to natural regeneration [2].

Oak forests, which were managed as coppices, have suffered from pressure and indiscriminate use resulting in ecological
imbalances, been deforested, and turned into erosion-prone areas and it is possible to restore their productivity by
converting the existing coppices into managed stands, where appropriate oak species, along with compatible coniferous
species, can be afforested using seedlings or seeds, with adaptation to the ecological conditions of oak forest openings
[3,4]. Saatcioglu [5], stated that converting degraded or coppice oak areas in the Belgrade forests into forests is a
silvicultural necessity for quickly making them productive and the oak species with the highest silvicultural and economic
value and capability should be prioritized during the establishment of forest stands.

Afforestation efforts were carried out with oak (Quercus sp.) species for various purposes in different forest habitats
(Northern Thrace, Inner Thrace, and Catalca) and management directorates (Kirklareli, Vize, Demirkdy, Istanbul) in the
Thrace Region. In the present study, the success performances of afforestation activities conducted with oak at 9 sample
sites in different periods in the Thrace Region were evaluated. Measurements, observations, and records were made on
400 m? sample plots regarding diameter-height, spacing-distance, volume, and some site characteristics to assess the
success of oak afforestation activities. Thus, initial evaluations were made regarding the oak afforestation practices
established at different times in the Thrace Region and some preliminary information for practitioners is provided here.

2. Material and Method
Material
Presentation of study area

As stated by [6, 7], the afforestation areas in Kirklareli, Vize Komiirkdy, Pmarhisar Evciler, Osmancik, and Demirkoy
Lafya Deresi are located within the "North Thrace Mountainous Habitat," whereas the afforestation areas in Yenikdy and
Ulukonak in Kirklareli and Celaliye in Liileburgaz are located within the "Inner Thrace Habitat" region. Furthermore, the
Istanbul Hasdal afforestation area, which was examined as part of the research, is located within the "Catalca Peninsula
Habitat" region (Figure 1).
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Figure 1. Study area [8]
Physiographical characteristics of the sample areas of 20 m x 20 m, which were selected by using the random block

experimental design from the oak afforestation areas to best represent the afforestation areas established in different years
and where the study was carried out are presented in Table 1.
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Table 1. Presentation of afforestation areas

Business . . Planting Slope . Slope Sample
Administration Location Species area (ha)  exposure Height (m) (%) area (m?)
Kirklareli - Pinarhisar Evciler Q. petraea 105 GB 512 40-45 400
Kirklareli — Liileburgaz Yenikoy Q. petraea 215 GD-D 145 10-20 400
Kirklareli — Pinarhisar Osmancik Q. petraea 58 B-KB 187 10-30 400
Kirklareli — Liileburgaz Celaliye Q. cerris 6 KB 164 0-20 400
Kirklareli — Merkez Ulukonak Q. infectoria 17 K-G 150 0-20 400
Demirkdy — Incesirt Incesirt Q. frainetto 215 GB 388 0-20 400
Vize — Kémiirkdy Kizilagag Q. petraea 10.1 K 180 30-40 400
Istanbul - Merkez Hasdal 1-2 Q. infectoria 13.3 GB 180 0-20 400

Moreover, the current status of the afforestation areas, which were established with different oak species in different years
and constitute the research area, and which also serve as a preliminary assessment, is presented in Figure 2.

e ke A v 5 ¥ - J

Figure 2. Kirklareli-Yenikdy, b-Vize-Komiirkoy-Kizilagag, c-Demirkdy-Lafyaderesi oak afforestation areas

Information regarding the edaphic characteristics specified in the implementation projects of the afforestation areas
established with different oak species in different years was utilized in order to determine the edaphic characteristics of
the oak afforestation areas where the study was carried out. Accordingly, except for the area in Demirkdy characterized
as "clay mud," the sample areas are generally characterized as "sandy mud" or "sandy-clay mud." Some soil properties of
the oak afforestation areas, as well as the land preparation operations performed, are presented in Table 2. Furthermore,
the climate types of the afforestation areas determined according to [9] are shown in Table 3.

Table 2. Some soil characteristics of oak afforestation areas by afforestation implementation projects

Locations Years Species Soil processing Bedrock Depth (cm) Soil species
Evciler 1997 Q. petraea DTM+Pal. TR+2’li rip. Gnays-Sist M 31-60/F 60 iz sandy loam
Yenikoy 2001 Q. petraea DTM+Pal. TR+2’1li rip.  Sediment M, F 60 iz Sandy-clay loam
Osmancik 1991 Q. petraea DTM+Pal. TR+2’1li rip.  Sediment M, F 60 iiz sandy loam
Celaliye 1994 Q. cerris DTI+Pal. TR+2’lirip. ~ Sediment M, F 60 iiz sandy loam
Ulukonak 2004 Q. infectoria DTM-+Pal. TR+2’lirip. Sediment M, F 60 iiz Sandy-clay loam
Demirkdy 1993 Q. frainetto  DTI + Pal TR+3’lirip. Effusive M, F 60 iz clay loam
Komiirkoy 1983-1984 Q. petraea DTM+Pal. TR+2’li rip. Metamorphic M 31-60/F 60 iiz sandy loam
Hasdal 1-2 2010-2011 Q. infectoria DTM-+ Pal. TR+3’liirip. Sediment M, F 60 iiz sandy loam

Table 3. Climate types of oak afforestation areas determined according to [9]

Locations Annual avg. precipitation (mm) Annual avg. load. temp (C) Climate type
Evciler 630.1 18.7 Semi-Moist
Yenikdy 575.8 18.4 Semi-Moist
Osmancik 575.8 18.4 Semi-Moist
Celaliye 575.8 184 Semi-Moist
Ulukonak 575.8 18.4 Semi-Moist
Demirkdy 818 17.3 Mosit
Komiirkoy 639.2 18.2 Semi-Moist
Hasdal 1-2 1088.8 17.4 Too Moist
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Digital transportation network to be used in the implementation of the analysis and the evaluation of the analysis result;
Data of the locations of Health Service Centers; border and population data of the neighborhoods within the study area;
The vector data of the houses in the study area were used. Digital road network data of the study area has been obtained,
and corrections have been made.

Method
Measurements and determinations made in afforestation areas

In this preliminary study carried out in order to determine the growth and adaptation capabilities of afforestation activities
conducted with different oak species in different years, quantitative characteristics such as diameter at breast height
(DBH) and total height were measured in sample plots taken randomly from afforestation areas by making use of the
systematic sampling method. In addition, quality parameters such as stem straightness and crown condition were
evaluated by using binary and ternary indices. The average values of DBH, height, and calculated volume per hectare
were calculated for afforestation areas and oak species. The average volumes of oak species were calculated by using the
yield table prepared by [10]. Furthermore, the survival percentage was calculated by utilizing the individual counts
determined and reported per hectare based on the planting spacing distances applied to determine the adaptation
performance of afforestation areas because the survival percentage (success rate) is an important variable used in order
to evaluate afforestation investments from the early years, especially from a technical and biological perspective [11].

Statistical Analyses

The data related to average volume and survival percentage variables were included in statistical analyses for growth
performance and adaptation ability due to age differences in afforestation areas, as well as the differences in planting
spacings. For this purpose, the Kolmogorov-Smirnov (K-S) normality test was first applied to the data related to average
volume and survival percentage variables. After determining that the data showed a normal distribution by using this test,
the One-Way Analysis of Variance (ANOVA) was conducted in order to determine if there was a statistically significant
difference between afforestation areas in terms of average volume and survival percentage variables. In case of a
statistically significant difference between afforestation areas in terms of average volume and survival percentage
variables found ANOVA, the Duncan test was used at a confidence level of P < 0.05 in order to determine the
homogeneous groups. The SPSS 22.0 statistical package program was used in all these statistical analyses. The data of
the survival percentage variable were subjected to Arc.Sin transformation before being subjected to statistical analyses.

3. Result

The number of trees per hectare and the survival percentage values determined in afforestation areas established with
different oak species in different years are presented in Table 4. As a result of the variance analysis applied to the survival
percentage data, a statistically significant difference at a confidence level of P < 0.05 was found between afforestation
areas. Therefore, based on the results of the Duncan test conducted at a confidence level of P < 0.05 to form homogeneous
groups, the Ulukonak oak afforestation area established with Q. infectoria with an 89% survival percentage was found to
be in the first group, followed by the Celaliye afforestation area established with Q. cerris with a 78% survival percentage
(Table 4).

Table 4. Duncan test results and individual count and survival percentage values by afforestation areas
Range x Distance Individual number Survival

Locaiton Species (m) (ha/piece) percentage (%)
Parhisar Q. petraea 2x1.5 2225 66bc

Yenikdy Q. petraea 2x1.5 1575 47d

Osmancik Q. petraea 2x1.5 1650 49d

Celaliye Q. cerris 3x1.25 2075 78b

Ulukonak Q. infectoria 3x1.25 2375 89a

Demirkdy Q. frainetto 2x1.0 3750 75b

Komiirkdy Q. petraea 1.0x1.0 5400 54c

Hasdal 1 Q. infectoria 1x1.5 3050 46d

Hasdal 2 Q. infectoria 2x1.5 1500 45d

The average values of quantitative and morphological characteristics determined in sample plots taken from oak
afforestation areas are given for each oak afforestation area in Table 5. Given these data, it was determined that the
average diameter ranged between 2.3 and 5.1 cm in different-aged Q. petraea afforestation areas, between 2.0 and 3.6 cm
in Q. infectoria afforestation areas, 3.5 cm in Q. frainetto, and 4.9 cm in Q. cerris (Table 5). The average height was
found to vary between 2.36 and 5.58 m in Q. petraea afforestation areas, between 2.30 and 2.98 m in Q. infectoria
afforestation areas, 3.62 m in Q. frainetto, and 3.93 min Q. cerris (Table 5). As a result of the variance analysis applied
to the average volume values found in the sample plots, a statistically significant difference was found between
afforestation areas at a confidence level of P < 0.05. In this context, the Duncan test conducted at a confidence level of P
< 0.05 resulted in the first group being formed by the oak afforestation area established with Q. petraea with an average
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volume of 0.00930 m3. The crown symmetry is generally "asymmetric" in all afforestation areas, regardless of oak species.
Stem straightness is categorized as "curved" for all afforestation areas (Table 5).

Table 5. Average values of quantitative and morphological characteristics of oak species in afforestation areas

Range x  Average Average

Locaiton Species Years Distance diameter A_verage volume Vertex Body

size (m) 3 symmetry  smoothness
(m) (cm) (m°)

Pnarhisar  Q.petraca 21 2x15 2.3 236  0.00246e Asymmetric C”é‘ﬁ;;oo

Yenikdy Q.petraca 17 2x15 43 333 000546c Asymmetric ~ CUTVe-

' ' ' ' ' Smooth

Osmancik Q. petraea 27 32:11 255 3.2 2.92 0.00338d  Asymmetric Curve

Celaliye Q. cerris 24 3x1.25 4.9 3.93 0.00741b  Asymmetric Curve
Ulukonak Q. infectoria 14 3x1.25 3.6 2.98 0.00416cd Asymmetric  Too Curve
Demirkéy Q. frainetto 25 2x1.0 35 3.62 0.00508c  Asymmetric  Too Curve

Komiirkdy Q. petraea 35 1.0x1.0 51 5.58 0.00930a  Symmetric Curve

Hasdal 1 Q. infectoria 8 1x1.5 16 2.47 0.00247e  Asymmetric Curve

Hasdal 2 Q. infectoria 9 2x1.5 2 2.3 0.00209e  Asymmetric Curve

In addition, the diameter and height performances of sessile oak and Hungarian oak were analyzed using the yield tables
prepared by Sahin [12] and Sahin et al. [13], respectively. It was determined that the average diameter and height values
were below the normal growth performances according to all yield tables (Table 6).

Table 6. Average diameter and height values of sessile oak and Hungarian oak in afforestation areas

Average diameter (cm) Average size (m)
Sahin Sahin
Order Locations Species Years Bonitet | Measurement Eraslan etal. | Measurement Eraslan etal.
[9] [9]

[13] [13]

1 Pinarhisar Q. 21 v 2.3 4.36 2.8 2.36 18.5 5.60
petraea

2 Yenikdy Q. 17 Il 43 3.24 3.6 3.33 225 6.00
petraea

3 Osmancik Q. 27 Il 3.2 6.95 5.9 2.92 225 8.27
petraea

6 Demirkdy _Q' 25 I 3.5 6.95 8.0 3.62 26.5 8.50
frainetto

7 Komiirkdy Q. 35 1n-1v 51 6.45 9.5 5.58 18.5 11.75
petraea

4. Discussion

Within the scope of the research, it was determined in the preliminary assessment process that the afforestation areas
established with different oak species in different years generally showed a development trend in the right direction in
terms of fulfilling the projected or planned forest functions. It can be said that the afforestation functions anticipated or
advocated by various researchers [14-16] Saatcioglu, [5] were observed in the oak afforestation areas, which constitute
the research material, in the Trakya Region. Considering the actual growing conditions, it is also of significant importance
in terms of maintaining the ecological balance in the region and ensuring the continuity of the forest ecosystem.

Phenotypic traits of all living organisms are shaped by genetic structure [17-19] and environmental conditions [20].
Environmental conditions consist primarily of climatic [21, 22] and edaphic [23] conditions. Indeed, when evaluated for
the current actual structure, it can be stated that the edaphic conditions, which are one of the important ecological factors
for the development of oak species from the early years, as in all plants, do not pose significant problems or create a
significant development and adaptation issue for oak afforestation areas. As [24] and [12] stated, the region where
afforestation was carried out exhibits a suitable structure in terms of all ecological factors and especially edaphic
characteristics regarding oak afforestation studies.

In light of the initial and preliminary assessments, although the initial values, especially in terms of the survival percentage
(success rate) that is the most important indicator of adaptability, had relatively low values for oak species used in
afforestation activities and afforestation areas (Table 4), it should be noted that it is still difficult to reach a definitive
judgment based on these evaluations. In terms of this variable, oak species, which have different varieties with a wide
geographic variation in different growing conditions, can occasionally have low survival percentage values due to their
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sensitive characteristics in terms of plant nutrition [25-28]. However, especially considering the negative effects of global
warming on all organism populations, this finding further emphasizes the importance of oaks and oak forests both for the
continuity of other organism groups in the forest ecosystem and for soil preservation characteristics [29, 30]. Actually,
previous studies emphasized that the most significant effects of global warming will manifest itself in the form of a general
increase in temperature and drought [31, 32]. In this process, oaks, which stand out with their drought tolerance and high
adaptability, have a special importance.

The oak afforestation carried out using different oak species, which constitute the research material, has not yet exhibited
very highperformance values in terms of quantitative and morphological characteristics that are quite important indicators
of growth performance, as given in Table 5. Especially considering the site differences in terms of breast height diameter,
height, and volume variables, it tends to show a performance below the expected level. However, it should be noted that
different conditions may arise in afforestation areas due to the changing effects of both biotic and abiotic factors each
year, and especially the influence of these factors on growth performance may vary [33]. Saat¢ioglu [2] stated that site
productivity can have a significant effect on the development of oak afforestation and the Site 1l areas in Belgrad Forest
are suitable conditions for oaks. Accordingly, it would be suitable to test the growth performance of oak varieties under
conditions suitable for the Site 11 in the Thrace Region.

5. Conclusion

Considering the results obtained from the present preliminary research, it can be stated that the afforestation activities
conducted with different oak varieties in the Thrace region are highly beneficial and significant in terms of preserving the
ecological balance, nature, and multidimensional forest ecosystems of the region. Therefore, it is crucial to ensure the
preservation and continuity of these afforestation projects, which will provide high benefits for the health of the local
community and soil preservation. Consequently, all necessary measures, especially maintenance works, should be
conducted in afforestation areas in accordance with the appropriate technical procedures. Oak afforestation areas, which
are not yet able to fully perform their ecological and technical functions due to social pressures and grazing damages,
must be particularly protected. In addition, aiming to enhance the contributions of this species to the national economy,
oak afforestation should be continued in suitable areas determined using multidimensional decision-making techniques
in order to meet the raw material needs of the local population and the country's forest industry. Furthermore, it should
always be kept in mind that the success of afforestation- efforts involving sensitive broad-leaved species like oak is
remarkably affected by the quality of seedlings. In this context, successful local origins to be used in such oak afforestation
should be identified, improved seed sources should be established from them, and high-quality and durable seedlings
raised from seeds collected from these sources should be used for afforestation and artificial regeneration practices in
open areas, both in our Thrace region and in different parts of our country.
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