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Radial Variation of Annual Ring Width and Fiber Dimensions from 

Natural and Plantation Trees of Alder (Alnus glutinosa L. Gaertner) Wood  

Kamile TIRAK HIZAL
1*
, Nurg¿n ERDĶN
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Abstract 

Due to the increasing demand and consumption of structural wood and the continuous development of 

forest industries, plantations of fast-growing trees became important for sustainability of industrial wood raw 

material. Black alder tree (Alnus glutinosa L. Gaertner) is naturally fast grown tree in North of Turkey. The aim 

of this research was to determine radial variation of annual ring width and fiber diamensions in planted and 

natural stands of black alder. The observations were made in young (28 years of age) and in mature trees (38-88 

years of age). Three of planted trees were cut from Meryemana-Yenikºy, three of natural alder trees were cut 

from Maka-Y¿z¿nc¿yēl in Trabzon. From the breast height a disc was taken and determined the South and 

North side of them.  For fiber dimensions wood blocks were taken along the radial direction at three positions 

(near the pith, middle and periphery). The statistical analyses on the mean differences of the measured variables 

performed by ANOVA (analysis of variance) at %5 probability. The mean annual ring width was 4.08 mm for 

planted alder, 1.86 mm for nature alder. There was a significant difference between planted and mature alder 

wood annual ring width. The mean values of fiber length were 1115.1 and 1119.43 Õm; fiber diameter were 

27.27 and 26.46 Õm; fiber lumen width were 18.68 and 17.32 Õm while the mean values for fiber double cell 

wall thickness were 8.59 and 9.14 Õm for natural and planted black alder wood respectively. There was 

significant difference between section of disc (inner, middle, outer) for fiber dimensions. Fiber length, fiber 

diameter and double cell wall thickness of fiber increased with age for natural and planted black alder wood; 

however fiber lumen diameter decreased with age for natural trees.The results of this study provide for 

understanding the differences between planted and natural tree annual ring and fiber properties and encourage to 

determine the other wood properties.  

Key Words: Natural grown black alder, Planted black alder wood, Fiber, Radial variation. 

Doĵal ve Plantasyonda Yetiĸen Kēzēlaĵa (Alnus glutinosa L. Gaertner) 

Odunlarēnēn Yēllēk Halka Geniĸliĵi ve Lif Boyutlarēnēn Radyal Deĵiĸimi  

¥zet 

Devam eden orman end¿stri geliĸiminin, yapēsal odunun t¿ketiminin ve talebin artmasē nedeni ile hēzlē 

b¿y¿yen aĵalarēn plantasyonlarē end¿striyel odun hammaddesinin s¿rd¿r¿lebilirliĵi iin ºnemli hale 

gelmektedir. Bu alēĸmada, plantasyonda ve doĵal yetiĸen kēzēlaĵalarda radyal yºnde ki yēllēk halka geniĸliĵi ve 

lif boyutlarēndaki deĵiĸimi belirlemek amalanmēĸtēr. Trabzonôdan Meryemana-Yenikºy bºlgesinden ¿ adet 

plantasyon aĵalarē, Maka-Y¿z¿nc¿yēl bºlgesinden ¿ adet doĵal aĵalar kesilmiĸtir. Gºĵ¿s y¿ksekliĵinden bir 

adet disk ēkarēlarak g¿ney ve kuzey yºnleri belirlenmiĸtir. Lif boyutlarē iin odun bloklarē radyal yºnde ¿ 

kēsēmdan (ºze yakēn, orta ve kabuĵa yakēn) alēnmēĸtēr. Ķstatistiksel deĵerlendirme % 5 g¿ven aralēĵēnda ANOVA 

ile deĵerlendirilmiĸtir. Plantasyonda yetiĸen kēzēlaĵalarda ortalama yēllēk halka geniĸliĵi 4.08 mm, doĵal 

yetiĸenlerde. 1. 86 mmôdir. Plantasyonda ve doĵal yetiĸen kēzēlaĵalarēn yēllēk halka geniĸlikleri arasēnda 

istatistik´ olarak anlamlē fark gºr¿lm¿ĸt¿r. Lif boyutlarē aēsēndan i, orta ve dēĸ kēsēmlar arasēnda anlamlē 

farklēlēk vardēr. Doĵal ve plantasyonda yetiĸen kēzēlaĵa odunu iin ortalama lif uzunluĵu sērasē ile; 1115.1 and 

1119.43 Õm; lif apē 27.27 and 26.46 Õm; l¿men geniĸliĵi 18.68 and 17.32 Õm ve ift eper kalēnlēĵē ise 8.59 and 

9.14 Õmôdir. Lif uzunluĵu, lif apē ve ift eper kalēnlēĵē doĵal ve plantasyonda yetiĸen kēzēlaĵa odunu iin yaĸ 

ile birlikte artmēĸ, bununla birlikte doĵal yetiĸen kēzēlaĵalarda lif l¿men apē yaĸ ile birlikte d¿ĸm¿ĸt¿r. Bu 

alēĸma sonucu plantasyonda ve doĵal yetiĸen kēzēlaĵalarēn yēllēk halka geniĸlikleri ve lif ºzellikleri arasēndaki 

farkē anlamayē saĵlamēĸ ve diĵer odun ºzelliklerinin belirlenmesi teĸvik edilmiĸtir. 

Anahtar Kelimeler: Doĵal yetiĸen kēzēlaĵa, Plantasyonda yetiĸen kēzēlaĵa, Lif, Radyal deĵiĸim. 

                                                 
1
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Introduction  

Wood is one of the most important raw material used by man. Over millennia, most of 

the wood needs have come from the harvesting of natural forests, but the current and future 

wood demand of a growing human population cannot be covered by the natural forests of the 

world. It is the dilemma for the world harvest from natural forests. Plantation forests play an 

important role in the solution to this problem. To meet this deficit, wood production has to be 

increased in plantations by more growth per unit area with fast growing species.  

Introduction of fast growing species to Turkey was started in 1880ôs with Pinus pinaster 

and in 1939 with Eucalyptus camuldensis as foreign species (Ayan and Sēvacēoĵlu, 2006). 

About two decades ago, it was stated that the studies on fast growing species in Turkey 

should also be focused on native broadleaved species such as Fraxinus spp., Alnus spp., 

Populus tremula, Ulmus spp., etc. (¢iek and Yēlmaz, 2002). Common or black alder (Alnus 

glutinosa (L.) Gaertn.) belongs to the genus Alnus the family Betulaceae which comprises 

about 36 species is a broadleved tree native to most of Europe. Alder can be found over most 

of Europe from Scandinavia to the Mediterranean counties and parts of North Africa 

(Houston et al., 2016). Alder is adapted to wide range of temperature and is relatively frost-

tolerant. It can grow well in continental climates but requires a high availability of water to 

thrive. It can be found on a wide range of soil types including poor soils and even coarse 

sands and gravels if the moisture is adequate, although it does not grow very well on 

calcareous soil (Mc vean, 1956; Funk, 1990; Anĸin and ¥zkan, 1997; Savill, 2013).  

Alder is another native fast growing species in Turkey and it is distributed mainly in 

North-East Anatolian Region covering 148 296 ha and 144 795 ha are in the Eastern Black 

Sea Region (Anonymous, 2013). Yield study of alder was carried out and an empirical yield 

table was constructed for its natural stands. It was found out that its mean annual increment 

(MAI) can reaches 21,0 m
3
/ha/year at 20 years in good sites (Batu and Kapucu, 1995).  

Alder wood is soft and diffuse porous, it has normally pale pinkish-brown colour, which 

darkens somewhat on exposure to light but durable if kept under water. Because of this 

property alder is used for jetties and underwater supports, bridge piles and small boats (parts 

of Venice were built on alder wood piles) (Knaggs and Xenopoulou, 2004; Housley et al., 

2004; Klaassen and Creemers, 2012). Additionally it is used in sauna, benches and panels, 

turning and carving, plywood, flakeboard, MDF (medium density fiberwood), pulp and in the 

packaging industry but also more and more in furniture and different kinds of interiors and 

decorations as well as in various special products (Erdin and Bozkurt, 2013; Aky¿z, 1998). 

Alder is not generally strong enough for heavy construction uses but good quality wood is 

sought after in joinery and wood veneer. It yields high quality charcoal and can be coppiced 

and provides material suitable for biomass production (Savill, 2013).  

The changes in the growing condition and environment of a tree are closely associated 

with the growth of the tree and a rereflected morphologically and also anatomically. Wood 

properties vary from pith to bark, from tree base to the top and from the stem to the branches 

and roots (Gartner, 1995; Rupert et al., 2002). The primary structural block of wood is the 

tracheids or fiber cells. These cells vary from 16 - 42 micrometers in diameter and from 870 - 

4000 micrometer long (Panshin and Zeeuw, 1980). The variations in wood properties are 

attributable to the different distribution patterns of its micro structures, its arrangement, size 

and dimension of components cells. Fibers are the principal element that is responsible for the 

strength of the wood (Panshin and Zeeuw, 1980; Desch and Dinwoodie, 1983) and fiber 

length is one of the quality parameters for pulpwood  (Hudson et al., 1995; Sandercock et al., 

1995; Jorge, 2000). It has been extensively studied in relation to tree age and within tree 

position (Hudson et al., 1995; Sandercock et al., 1995). During their formation, wood cells are 

affected by many factors such as site, ecological conditions, management, genetics, and age of 

the trees growing in plantation conditions (Zobel and Van Buijtenen, 1989).  
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Malan (1991) stated that fiber wall thickness, diameter and fiber length increase rapidly 

with increase distance from pith. The increases in fiber length from pith to bark are due to the 

increasing age of the tree with a resulting effect on cell wall development (Onilude, 2001). 

The patterns of radial variation are not the same for all wood characteristics. The radial 

pattern of variation for fiber length shows a marked transition from juvenile to mature wood. 

A similar conclusion was drawn in studies of other hardwoods (Dinwoodie, 1961; Bendtsen 

and Senft, 1986; Zobel and van Buijtenen, 1989; Peszlen, 1994).  

Panshin and de Zeeuw (1980) conducted a literature review on longitudinal and radial 

variations in wood anatomical properties. They found three patterns of radial variation in 

tracheid and fiber length: 1- a rapid increase followed by constant length from pith to bark; 2- 

a smooth and continuous increase from pith to bark; and 3- an increase from from pith to bark 

up to a maximum, followed by a smooth decrease.  

Radial variation in anatomical characteristics of five 13-year-old Paraserianthes 

falcataria planted in Indonesia was studied (Ishiguri et al., 2009). Significant differences 

among the five sample trees were reported in the cell diameter of wood fiber. Cell wall 

thickness of fibers showed an almost constant value up to 10 cm from pith and then increased 

towards bark. These results are also comparable to those found by other researchers on five 

Mississippi Delta hardwood, black willow, willow oak, sycamore, pecan and sugarberry 

(Taylor and Wooten, 1973), on Eucalyptus grandis (Malan and Gerischer, 1987) and on E. 

camaldulensis (Ohshima et al., 2003). 

Radial variation of fiber morphology of five different poplar clones grown in the forest 

station in the suburb of Tiancchang city of Anhui Provenance, China, were selected as the 

materials to study the radial variation of fiber length, fiber width, lumen diameter, double cell 

wall thickness, the ratio of fiber length to width. Result showed that from pith outward, the 

fiber length, the fiber width and the ratio of fiber length to fiber width of five popular clones 

all increased with the increase of growth rings; reached a maximum in a certain year and then 

decrease or level off (Zha et al., 2005).  

The radial variation patterns were determined for quebrancho blanco wood 

(Aspidosperma quebranchoblanco). Patterns of variation of fiber diameter, lumen diameter, 

and fiber cell wall thickness were examined using locations, trees and radial distances as 

sources of variation. Results showed that distance to the pith was the main source of variation 

for the traits studied. Fiber diameter and fiber cell wall thickness showed an increasing pattern 

along the radius. The diameter lumen fiber, fibers (%) and rays showed an indefinite pattern 

of radial change. Along the radius, the tissue proportion of fiber diameter and fiber cell wall 

thickness increased more rapidly up to a distance of 10.5 cm (Moglia and Lopez, 2001). 

Peszlen (1994) reported an increase in fiber area from pith to bark in poplar and Lei et al. 

(1996) found a similar variation pattern in white oak.  

Significant differences among the properties and anatomical characteristics of wood 

have been recognised in radial direction. The variations in the structure of wood have a 

significant impact on the wood quality and yield of pulp and paper products, and on the 

strength and utility of solid wood products. Therefore differences in planted and natural trees 

wood properties is important. Radial variation directly influences wood homogeneity, and its 

study may provide a more rational use of material. Variation in anatomical features and, 

hence, in properties, is common during the increase in trunk diameter. Only limited 

information is avaliable about differences in the radial variation of black alder wood 

properties. In this study, we aimed to determine radial variations in fiber characteristics of 

black alder wood that had been grown in planted and natural stands. The present results 

provide useful information about planted wood properties for structural uses. 
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Material and Method 

 Black alder trees were felled from Eastern Blacksea Region of Turkey. Natural stand 

was belong to Maka region in Trabzon (40Ü43ô22ò / 39Ü41ô50ò), and plantation stand was 

belong to Meryemana region in Trabzon (40 Ü42ô04ò /39Ü44ô12ò). Black alder trees were 

planted in 3x2m spacing. The location and details of the sites and sampled trees are given in 

Table 1. Sample tree was selected from each study site for destructive sampling, representing 

the mean diameter class, and avoiding extreme cases such as excessively knotty and crooked 

trees. A total of 6 trees were identified and numbered and measured at the breast height (1.3 

m from height from the tree base) diameter (DBH) before felling. DBH was determined as the 

mean of two cross diameter. Each tree was felled and the tree height was measured.  

Table 1. The location and details of two sites and sampled trees. 

Trabzon  
Planted Stand Natural Stand 

T1 T2 T3 T4 T5 T6 

Region name/No Meryemana Y¿z¿nc¿ yēl/396 

Slope Kuzey- batē Kuzey- batē 

Aspect (%) 40 45 

Altitude (m) 1221 1214 

Coordination 40 Ü42ô04ò /39Ü44ô12ò 40Ü43ô22ò / 39Ü41ô50ò 

Precipitation (mm yr
-1
) 971 902 

Mean temperature (ÁC) 12 8.4 

DBH diameter (cm) 21 20 19 32 24 25 

Tree height (m) 13.9 14 12.5 16.3 15 11 

Number of rings at 

DBH 
28 28 28 88 68 38 

 

A 5 cm long disk was taken at breast height from the stems. From each disk 2 cm wide 

strips were cut from north to south side. Transverse surfaces of each strip were polished with 

sandpaper. For fiber analysis, annual ring was selected for measuring from inner part (first 5. 

annual ring), middle part and outer part (periphery) in North and South side of strip at three 

height level. We used totally 6 strips and 18 cubes (Figure 1).  

 

Figure 1. Selected annual rings and used wood cubes 

 

All cubes were cut small wood chips about 1-2 cm long. Wood chips for fiber 

dimension measuremnts were macerated in %10 nitric acid and %10 cromic acid according to 

Jeffrey method for 24 hours (Bozkurt and Erdin, 2011). Then rinsed in distilled water and 

placed in glycerin (Figure 2). 25 whole fibers per sample were measured at different 

magnification (4x, 10x, 100x). From the macerated samples, fiber length, fiber diameter and 

double cell wall thickness of fiber were identified. Olympus BX 51 microscope connected to 

Olympus DP 71 camera was used to acquire images using the image analysis software 

ANALYSIS FIVE. All measuremnts were made according to  International Association of 

Wood Anatomists (IAWA)(IAWA Committee, 1989). 

 

https://www.seslisozluk.net/precipitation-nedir-ne-demek/
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Figure 2. Maceration sapmples; A- Wood chips, B- Jeffrey solution 

The overall means were calculated from the means of individual samples and an 

ANOVA procedure was formed using SPSS 17.0 software and for each sites were analyzed 

on the basis of the 95% confidence interval.  

Result and Discussion 

The data recorded on annual ring width, fiber length, fiber diameter, fiber lumen 

diameter, double cell wall thickness of both natural and plantation grown trees in three 

sections from pith to periphery (inner, middle and outer) are presented hereunder.  

Annual Ring Width  

Tree radial growth measured at breast height diameter showed the variation in wood 

diameters for individual trees. All measured annual ring width was evaluated and showed in 

Table 2. 

Table 2. Descriptive ARW values for planted and natural black alder trees (mm) 

Stand Tree  S Xmin Xmax 

Plantation 

T 1 4.36 2.08 1.63 8.85 

T 2 3.91 2.35 1.62 10 

T3 3.69 2.09 0.52 8.01 

Mean 4.08 2.16 0.52 10.28 

Natural 

T3 1.96 1.06 0.78 5.77 

T4 1.83 1.39 0.46 6.17 

T5 3.71 0.96 2.19 5.59 

Mean 1.86 1.19 0.40 6.57 

There is a significant difference between planted and natural black alder tree ring width. 

Wider annual rings were seen on planted black alder trees. In current study, annual ring width 

of natural black alder trees values were lower, annual ring width of plantation black alder 

trees values were higher than the literature. The mean annual ring width of natural black alder 

was found 2.61 mm (¥rs and Ay, 1999), 3.67 mm from 1400 altitude (G¿ller and Ay, 2001), 

3.25 mm (Yaman, 2009), 2.98 mm in Arhavi region, 2.64 mm in Akaabat region and, 2.10 

mm in Espiye region (Usta et al., 2014).  

Annual ring width is often considered as a useful predictor of some wood properties 

(e.g. density, mechanical strength). The patterns of annual ring width variation with age of 

planted and natural black alder trees are shown in Fig. 3.  
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Figure 3. Annual ring width; A- Planted black alder trees, B- Natural black alder trees 

 

 

Figure 4. The mean annual ring width of planted and natural black alder trees 

Highest annual ring width was presented in the initial years; afterward annual ring width 

began to decline rapidly with increasing the age for planted and natural black alder trees (Fig 

4). In natural black alder trees there was no uniformity in annual ring width for individual 

trees. Uniformity of growth rate has an effect on wood structure and density variation both 

within and between annua rings. Larson (1967, 1969) indicated that lack of uniformity 

represents one of the greatest wood quality problems facing all wood-using industries. 

Uniform wood is desirable not only for manufacture of fiber products but for solid wood 

products as well. Within-ring density variation often presents a problem when painted and 

exposed to the elements. Such wood is also difficult to machine to a smooth condition or to 

peel on a veneer lathe because of differing hardness between earlywood and latewood bands 

(Schulsky and Jones, 2011).  

In general, annual ring width decreased with cambial age for planted and natural black 

alder trees. The mean annual ring width of planted trees was higher (4.08 mm) than natural 

trees (1.86 mm). 
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Fiber Characteristics 

The mean fiber length values were 1115.1 and 1199.43 Õm, the mean fiber diameter 

values were 27.27 and 26.46 Õm, the mean fiber lumen diameter values were 18.68 and 17.32 

Õm, double cell wall thickness of fiber values were 8.59 and 9.14 Õm for natural and planted 

black alder wood respectively. Statistical analyses revealed significant differences between 

planted and natural trees in fiber length, fiber diameter, fiber lumen diameter and double cell 

wall thickness of fiber. The mean of fiber length and double cell wall thickness of fiber in 

planted trees was higher than the natural trees. Fiber diameter and fiber lumen diameter values 

in planted trees were lower than that of natural trees. Analysis of variance carried out at 5% 

probability level showed that the variations in fiber length, fiber diameter, fiber lumen 

diameter, and double cell wall thickness of fiber for different radial position were significant 

for natural black alder trees. Fiber length, fiber lumen diameter and double cell wall thickness 

of fiber were significant; fiber diameter was not significant for planted black alder trees.  

In innerwood, fiber length was lower than in middle and outerwood; fiber diameter was 

higher in outerwood than in inner and middlewood, fiber lumen diameter was higher in 

innerwood than in middle and outerwood, double cell wall thickness of fiber was lower in 

innerwood than in middle and outerwood for natural black alder wood. Fiber length was 

lower in innerwood than in middle and outerwood; fiber diameter was similar, fiber lumen 

diameter was higher in innerwood than in middle and outerwood, double cell wall thickness 

of fiber was lower in innerwood than in middle and outerwood for planted black alder wood. 

Fiber length, fiber lumen diameter, double cell wall thickness of fiber  values has significant 

difference in inner and outerwood between planted and natural black alder wood, except fiber 

diameter. For all fiber dimension values were nonsignificant in middlewood (Table 3). 

Significant difference was seen on innerwood and outerwood between planted and natural 

black alder wood. 

Table 3. Fiber dimensions of planted and natural black alder trees 

Property Position 
Planted  Natural 

p<0.05 
Mean Min. Max. SD  Mean Min. Max. SD 

Fiber 

length 

(Õm) 

Inner  1093.80a 640.54 1802.47 168.93  945.81a 468.71 1637.01 184.24 *  

Middle  1229b 760.94 1573.44 160.08  1192.08b 750.38 1680.56 176.57 ns 

Outer  1275.51c 807.1 1957.49 191  1207.39b  691.88 1660.27 219.33 *  

Mean 1199.43 640.54 1957.49 189.82  1115.1 468.71 1680.56 227.97 *  

Fibre 

diameter 

(Õm) 

Inner  25.79a 17.86 36.77 3.96  26.59ab 16.77 36.94 4.18 ns 

Middle  26.82a 11.62 39.94 4.81  27.51b 16.92 42.05 4.9 ns 

Outer  27.79a 16.75 37.95 4.55  27.70bc 18.73 44.48 4.31 ns 

Mean 26.46 11.62 39.94 4.47  27.27 16.77 44.48 4.49 *  

Fiber 

lumen 

diameter 

(Õm) 

Inner  17.97 bc 11.03 27.7 3.59  19.19bc 11.18 29.1 3.64 *  

Middle  17.42b 4.27 27.63 4.14  18.21ab  10.91 33.72 4.06 ns 

Outer  16.58a 7.41 30.15 4.81  18.65b 10.05 34.25 3.74 *  

Mean 17.32 4.27 30.15 4.24  18.68 10.05 34.25 3.83 *  

Double 

cell wall 

thickness  

(Õm) 

Inner  7.82 a 3.79 13.80 1.64  7.40a 4.31 12.44 1.45 *  

Middle  9.40 b 4.36 16.67 2.28  9.30b 4.83 20.56 2.33 ns 

Outer  10.21c 3.55 21.20 3  9.05b 5.43 15.96 1.86 *  

Mean 9.14 3.55 21.20 2.57  8.59 4.31 50.56 2.09 *  
-Letters show significant differences between positions. -* Significant difference between planted and natural trees.  
ɀ ns non significant. 

Analysis of variance carried out at 5% probability level showed that the variations in 

wood fiber length and double cell wall thickness of fiber  for different stand (planted/natural) 

and radial position were significant but the variations in wood fiber diameter and fiber lumen 

diameter for different position were not significant. 

Fiber length increased with increase in age both planted and natural black alder wood, 

generally an increase from innerwood to outerwood (Figure 5). Similar results had been 

reported in the wood of planted Eucalyptus globulus (Jorge et al., 2000) and Tectona grandis 
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(Izekor and Fuwape, 2011). In literature, there is a general increase of fiber length due to the 

length increase of cambial initials with increasing cambial age for teak wood (Izekor and 

Fuwape, 2011; Lima et al., 2011; Ridoutt and Sands, 1993; Cardoso et al., 2015; Kiaei et al., 

2016). 

Fiber diameter and double cell wall thickness of fiber increased with age, it also 

increased from innerwood to outerwood. The observed increase in fiber diameter associated 

with the increasing age of the tree may be due to many molecular and physiological changes 

that ocur in the vascular cambium as well as the increase in the wood cell wall thickness 

during tthe tree ageing process (Plomion et al., 2001; Roger et. al., 2007). Fiber lumen width 

decreased with age and also from innerwood to outerwood for planted black alder wood. 

Fiber lumen diameter first decreased to middlewood then increased to periphery for natural 

black alder wood. This showed that fiber lumen width decreases with age, which may be 

attributed to the increase in the length of fiber initials associated with increasing age of the 

cambium (Jorge et al., 2000). The observed differences in lumen width with increasing age of 

the tree may also be due to increase in cell size and physiological development of the wood as 

the tree grows in girth. Roger et al. (2007) reported positive relationship between variations in 

lumen width and age of the cambium.  
 

 
 

 

 
 

 

Figure 5. Radial variations of fiber dimensions 

For natural black alder wood, fiber lumen diameter was decreased towards pith to 

periphery but for planted black alder wood it was increased. This may be related to age 

classes. While natural trees were 38-88 years old, planted trees were 28 years old. Zobel and 

van Buijtenen (1989) concluded that faster growing trees usually showed shorter fiber length 

but an inverse relationship between fiber length and annual ring width was observed in some 

conifers and hardwood species (Dutilleul et al., 1998; Fujiwara and Yang, 2000; 

Adamopoulus et al., 2010; Moya and Tomazello, 2007).  

Radial variation of Paraserianthes falcataria from plantation stands were studied and as 

a result significant differences in fiber length were observed between core and outerwood 

(Ishiguri et al., 2007). Variation within tree of wood anatomical properties of I-214 poplar in 

Beijing area were examined by (Jiang et al., 2003). Their results indicated an initial rapid and 

then gentle increase in fiber length and width, double cell wall thickness of fiber from pith to 

outwards as in current paper. 

  Fiber dimensions of Melia dubia was evaluated as fast grown and slow grown wood. 

The fast grown wood showed higher numerical values for fiber length, fiber diameter, fiber 

lumen diameter and double wall thickness of fiber when compared to slow grown wood. The 
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intra variation revealed that in slow grown wood middle portion of the wood had higher 

values while in fast grown wood outer region had higher values (Swaminathan et al., 2012). 

In the current paper, fiber length, fiber diameter and double cell wall thickness of fiber values 

were heigher in outerwood than inner and middlewood of both planted and natural black alder 

wood. 

The fibers of natural black alder wood were shorter than the plantation growing, which 

could affect the finishing quality. When planning the wood, shorter fibers are torn more easily 

than longer fibers which would cause uneven surfaces and raised fibers, thereby reducing the 

quality of the finish (Silva et al., 2005). Fiber length has an effect on a number of pulp and 

paper properties, including tear resistance and tensile, fold and burst strength. In most cases 

long lengths are desirable. Thick cell walled fibers result in paper with low burst and tensile 

strengths but with high tear resistance. Paper made primarily of thick-walled cells also tends 

to have very low folding endurance (Shmulsky and Jones, 2011).  

According to IAWA (1989) fiber length classification, short fibers are <900 Õm, 

medium length is 900-1600 Õm and long fibers are 1600 Õm. The classes for fiber wall 

thickness are based on the ratio of lumen to wall thickness. Fibers are very thin-walled; fiber 

lumen 3 or more times wider than the double wall thickness, fibers are thin- to thick walled; 

fiber lumen less than 3 times the double wall thickness and distinctly open, fibers are very 

thick-walled; fiber lumen almost completely closed.  In current study, all fibers were in 

medium length and fiber cell wall was thin- to thick walled. There is no difference in 

classification of fiber dimensions. 

Conclusion 

The results of this study can be summarized as follows: 

¶ The mean annual ring width was 4.08 mm for plantation growing, and 1.86 mm for natural 

black alder trees. The mean annual ring width was found to differ significantly among planted 

and natural black alder trees. 

¶ With increasing of cambial age the annual ring width were decreased for all black alder 

trees. 

¶ Statistical analyses revealed significant differences between planted and natural black alder 

trees in fiber length, fiber diameter, fiber lumen diameter and double cell wall thickness of 

fiber. The mean of fiber length, fiber diameter, double cell wall thickness of fiber in planted 

black alder trees was higher than the natural black alder trees. 

¶ The radial differences in fiber length, fiber diameter, and double cell wall thickness of fiber  

of planted and natural black alder wood were discovered significant (p<0.05). Fiber length, 

fiber diameter, and double cell wall thickness of fiber increases with age for both planted and 

natural, however fiber lumen diameter decreases with age for natural trees. 

¶ Fiber length, fiber lumen diameter, double cell wall thickness of fiber values has 

significant difference in inner and outerwood between planted and natural black alder wood, 

except fiber diameter. 
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Yerli ve Yabancē Aĵa T¿rlerinin K¿lleri ile Emprenye Edilen Sarēam 

Odunun Esmer ¢¿r¿kl¿k Mantarlarēndan Coniophora puteanaôya Karĸē 

Dayanēmēnēn Araĸtērēlmasē  

¢aĵlar AK¢AY
1
*, Ufuk TOPAL

2
 

¥zet 

Ahĸap malzemenin kullanēm yerindeki servis ºmr¿n¿ uzatma giriĸimleri uzun yēllardan beri bilim 

adamlarēnēn araĸtērma konusu olmuĸtur. Bu amala odun koruma end¿strisinde ok sayēda yºntem ve kimyasal 

madde geliĸtirilmiĸtir. Genellikle dēĸ mek©nda kullanēlan ahĸap malzemenin korunmasē iin geliĸtirilen bu 

kimyasallar i mek©nda kullanēlacak ahĸap malzeme iin uygun olmamaktadēr. Ķ mek©n ahĸap malzemenin 

korunmasēnda insan saĵlēĵēna zararlē olmayacak emprenye maddelerinin geliĸtirilmesi gerekmektedir. Bu 

alēĸmada yerli aĵa t¿rlerinden sarēam (Pinus sylvestris), ceviz (Juglans nigra) ve yalancē akasya (Robinia 

sp.), yabancē aĵa t¿rlerinden dahoma (Piptadenisatrum africanum), akaju (Swietenia mahogany) ve iroko 

(Chlorophora excelsa) odunlarē yakēlarak k¿lleri ile sarēam numuneleri vakum altēnda emprenye edilmiĸtir. 

Yerli ve yabancē aĵa t¿rlerinin k¿llerinden hazērlanan sol¿syon ile emprenye edilen sarēam odun ºrnekleri EN-

113 standardēna gºre 12 haftalēk s¿re ile esmer ¿r¿kl¿k mantarlarēnda Coniophora puteana mantarēna maruz 

bērakēlmēĸtēr. Mantar testi sonrasē sarēam odun ºrneklerinde meydana gelen y¿zde aĵērlēk kayēplarē hesaplanmēĸ 

ve kontrol ºrnekleri ile karĸēlaĸtērēlmēĸtēr. Sarēam kontrol ºrneklerinde ortalama %43,9 aĵērlēk kaybē olurken, 

sarēam k¿lleri ile emprenye edilen ºrneklerde %33,1 ceviz ve yalancē akasya k¿lleri ile emprenye edilen odun 

ºrneklerinde ise sērasēyla %26,5 ve %19 aĵērlēk kaybē meydana gelmiĸtir. Tropik aĵa t¿rlerinden dahoma ve 

akaju aĵa t¿rlerinin k¿lleri ile emprenye edilen sarēam odunlarēnda %23,5 ve %18 aĵērlēk kaybē olurken, iroko 

odununun k¿lleri ile emprenye edilen odun ºrneklerinde yalnēzca %3,42 aĵērlēk kaybē olmuĸtur. En d¿ĸ¿k aĵērlēk 

kaybē iroko k¿lleri ile emprenye edilen ºrneklerde meydana gelmiĸtir. Iroko odunun bileĸiminde bulunan ve 

odun koruyucu etkisi olduĵu bilinen silis maddesinin antifungal etkinlik gºsterdiĵi d¿ĸ¿n¿lmektedir. Bu alēĸma 

ile iroko k¿llerinin odun koruma end¿strisinde odun koruma maddesi olarak deĵerlendirilebileceĵi ortaya 

ēkmēĸtēr. 

Anahtar Kelimeler: Coniophora puteana, Odun koruma maddesi, K¿l, Iroko, Sarēam 

Investigation of the Fungal Resistance of Scots Pine Wood Impregnated 

with Domestic and Exotic Tree Species Ash Against Coniophora puteana 

from Brown Rot Fungi 

Abstract 

The initiatives of service life extension in usage area of the wood have been research subject by scientists 

for many years. For this purpose, various methods and chemical materials have been developed in wood 

protection industry. Generally, the chemicals used for protection wood in interior applications are not suitable for 

the outdoor applications. Impregnation materials which are not harmful to human health should be developed in 

the protection of wood interior application. In this study, Scots pine samples were impregnated under vacuum 

with Scots pine (Pinus sylvestris), walnut (Juglans nigra) and black locust (Robinia sp.) from native trees 

species, dahoma (Piptadenisatrum africanum), mahogany (Swietenia mahogany) and iroko (Chlorophora 

excelsa) from exotic wood species ashes. Scotch pine samples which are impregnated with ashes prepared from 

domestic and exotic wood were exposed Coniophora puteana from white rot fungi according to EN -113 

standard for 12 weeks. Mass losses were calculated and compared with control samples after fungi test. While 

average of 43, 9 % mass loss occurred in Scotch pine control samples, average of 33, 1 %, 26, 5% and 19% mass 

losses occurred in impregnated samples with Scotch pine, walnut (Juglans nigra) and black locust (Robinia sp.) 

ashes, respectively. While 23, 5 % and 18, 4 % mass loss occurred in Scotch pine treated with dahoma and 

mahogany ash from the exotic tree species, only 3, 4% mass loss occurred in Scotch pine impregnated with Iroko 

                                                 
1
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ash solution. The lowest mass loss occurred in the samples impregnated with Iroko ash. It is estimated that the 

silica material in Iroko wood composition and known as wood protective effect showed antifungal effect. This 

study showed that Iroko ash might be evaluated as wood protection material in wood protection industry.  

Key Words: Coniophora puteana, Wood preservative, Ash, Iroko, Scotch pine 

Giriĸ 

Ķnsanlēk tarihinin en eski yapē materyallerinden olan ahĸabēn g¿n¿m¿zde 5000 den fazla 

kullanēm alanē bulunmaktadēr (Yazēcē, 2005). Binalarēn eĸitli kēsēmlarēnda taĸēyēcē eleman 

olarak, dēĸ cephe kaplamalarēnda dºĸeme ve atē malzemesi olarak, end¿striyel 

konstr¿ksiyonlarda kºpr¿, travers ve iskeleler gibi daha pek ok alanda ahĸap malzeme 

kullanēlmaktadēr (Erdin, 2003). Ķyi cila kabul etmesi, sesi absorbe etmesi, kolay iĸlenebilirliĵi, 

estetik gºr¿n¿ĸ¿, doĵal malzeme oluĸu tercih nedenleri arasēndadēr (Yazēcē, 2005). 

Ancak rutubet alēp vermesi, boyutsal stabilizesinin deĵiĸmesi ve bºcek, termit ve 

mantarlar tarafēndan biyolojik olarak bozularak yapēsēnē koruyamamasē gibi nedenlerden 

dolayē aĵa malzemenin de birtakēm dezavantajlarē mevcuttur. Bu nedenle yapēsēnda ahĸap 

ihtiva eden malzemelerin korunmaya ihtiyacē vardēr. Son zamanlarda ahĸap malzemenin 

korunmasē ºnemli hale gelmiĸtir (Taĸēoĵlu ve ark., 2014). Ahĸap malzemelerin korunmasē 

emprenye iĸlemi ile yapēlmaktadēr. Emprenye aĵa malzemenin biyotik faktºrlere karĸē zehirli 

maddelerle basēn ve vakum altēnda muamele edilmesidir (Demirel ve Temiz, 2015). 

Emprenye maddeleri olarak suda ºz¿nen, yaĵlē emprenye maddeleri ve organik bazlē 

emprenye maddeleri kullanēlmaktadēr. 

Ahĸap malzemenin korunmasē iin araĸtērmacēlar birok yºntem, metot ve kimyasal 

maddeler geliĸtirmiĸlerdir. Ancak bu kimyasal maddeler i mek©n ahĸap malzemelerin 

korunmalarē iin her zaman uygun olmamaktadēr. Ahĸap malzemeler insanlar ile temas 

halinde olduklarē iin insan saĵlēĵēna zarar verecek maddeler olmamalēdēr. Bu nedenle bilim 

adamlarē doĵal ahĸap koruma maddeleri geliĸtirmektedirler. ¥rneĵin; ķen ve ark. (2002) ve 

Taĸēoĵlu ve ark. (2013) yaptēklarē bir alēĸmada bitki ekstraktlarēnē ahĸap koruma maddesi 

olarak kullanmēĸlardēr.  

K¿l, yanmēĸ organik maddelerden geri kalan atēĵa verilen genel isimdir. Eski aĵlarda 

temizlik malzemesi olarak kullanēlmakla birlikte, halende kullanēmē devam etmektedir. 

Yakēlan maddenin ne olduĵuna baĵlē olarak k¿l¿n rengi gºr¿nt¿s¿ kokusu da deĵiĸiklik 

gºsterebilir. Odun materyalinin t¿r¿ne baĵlē olarak da k¿l¿n miktarē deĵiĸebilir. Odun 

k¿l¿n¿n yapēsēnda genel olarak kalsiyum, potasyum, sodyum, magnezyum, demir ve silisyum 

bulunur (¥nal ve ark., 1989). Yapēlan laboratuvar denemelerinde odun k¿l¿ ierisinde K2O 

(Potasyum Oksit) % 25-40, P2O5 (Fosfor Pentaoksit) % 0, 95-8, 65, CaO (Kalsiyum Oksit) % 

20,3-47,8 olduĵu gºr¿lm¿ĸt¿r (¢izelge 1) (URL 1). 

¢izelge 1. Odun k¿l¿ ierisinde bulunan bileĸikler ve bulunma y¿zdeleri 

.ƛƭŜǒƛƪ .ǳƭǳƴƳŀ ¸ǸȊŘŜǎƛ 

K2O % 25-40 

P2O5 % 0,95-8,65 

CaO 20,3-47,8 

Aĵa malzemede ¿r¿kl¿k yapan birok farklē tipte mantar t¿rleri bulunmaktadēr. 

Bunlar odunda meydana getirdikleri renk deĵiĸimleriyle adlandērēlmaktadēr. Baĸlēca mantar 

¿r¿kl¿kleri beyaz ¿r¿kl¿k, yumuĸak ¿r¿kl¿k ve esmer ¿r¿kl¿kt¿r.  Esmer ¿r¿kl¿k aĵa 

malzemede sel¿lozu t¿keten mantarlardēr. Bu alēĸmada ahĸap malzemenin korunmasē 

amacēyla bazē yerli ve yabancē aĵa t¿rleri yakēlarak k¿lleri ahĸap koruma maddesi olarak 

deĵerlendirilmiĸtir. Bu amala, k¿ller ile emprenye edilen sarēam odun ºrnekleri esmer 
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¿r¿kl¿k yapan mantarlardan Coniophora puteanaôya 3 ay s¿reyle maruz bērakēlmēĸtēr. 

Mantar testi sonrasē aĵa t¿rlerine gºre k¿llerin fungisit ºzellikleri belirlenmiĸtir.  

Materyal ve Yºntem 

Aĵa T¿rlerinin Temini ve K¿l Elde Edilmesi 
Bu alēĸmada yerli aĵa t¿rlerinden sarēam (Pinus sylvestris), ceviz (Juglans nigra) ve 

yalancē akasya (Robinia sp.), yabancē aĵa t¿rlerinden dahoma (Piptadenisatrum africanum), 

akaju (Swietenia mahogany) ve iroko (Chlorophora excelsa) odunlarē kullanēlmēĸtēr. Aĵa 

t¿rleri D¿zce yºresinden temin edilmiĸtir. Belirlenen aĵa t¿rleri ayrē ayrē kaplara koyularak 

yakēlmalarē saĵlanmēĸtēr. Yakma iĸlemini takiben geriye kalan k¿ller alēnarak cam kaplar 

ierisine konularak aĵēzlarē kapatēlmēĸtēr.  

Aĵa K¿llerinden Emprenye Sol¿syonu Hazērlanmasē 

Aĵa malzemenin korunmasē amacēyla kullanēlan emprenye maddelerinden Tanalith E, 

end¿stride %4,8 konsantrasyonda kullanēlmaktadēr. Bu nedenle bu kimyasalēn konantrasyonu 

ile mukayese iin her bir aĵa t¿r¿n¿n¿n k¿l¿nden %4,8 konsantrasyonda olacak ĸekilde 

ayarlanmēĸtēr. 4,8 gram k¿l hassas terazide tartēlarak 100ml su ile karēĸtērēlmēĸtēr. Homojen bir 

karēĸēm olmadēĵē iin s¿zme yºntemiyle ºz¿nmeyen k¿l partik¿lleri uzaklaĸtērēlmēĸtēr.  

Sarēam Odun ¥rneklerinin Hazērlanmasē 

Emprenye edilerek mantara yatērēlacak olan Sarēam odun ºrnekleri TS 5563 EN 113 

standardēna gºre minºr deĵiĸiklikle 30x15x5 mm  (Boyuna Teĵet Radyal) boyutlarēnda 

kesilerek hazērlanmēĸtēr. Sarēam odun ºrneklerinin kusursuz, dalsēz ve budaksēz olmasēna 

ºzellikle dikkat edilmiĸtir. 50 ÁC de gece boyu kurutulan numuneler emprenye iĸlemine hazēr 

hale getirilmiĸtir. 

Sarēam ¥rneklerinin K¿l Sol¿syonu ile Emprenye Edilmesi 

%4,8 konantrasyonda hazērlanan her bir k¿l ºzeltisi ierisine sarēam ºrnekleri 

yerleĸtirilmiĸtir. Emprenye iĸlemi cam bir desikatºr ierisinde yapēlmēĸtēr. Sarēam 

ºrneklerine k¿l sol¿syonunu fikse etmek amacēyla laboratuvar tipi bir vakum pompasēndan 

yararlanēlmēĸtēr. Bu alēĸma kapsamēnda 600 mmHg vakum 30 dakika s¿re ile uygulanmēĸtēr. 

Emprenye edilen odun ºrnekleri Coniophora puteana mantarēna yatērēlmadan ºnce 20 
0
C ve 

% 65 baĵēl nem ortamēnda stabil hale ulaĸēncaya kadar bekletilmiĸtir.  

Sarēam ¥rneklerinin Coniophora puteana Mantarēna Maruz Bērakēlmasē 

Mantar testleri D¿zce ¦niversitesi Orman Fak¿ltesi, Orman End¿stri M¿hendisliĵi 

Bºl¿m¿, Orman Biyolojisi ve Odun Koruma Laboratuvarēnda yapēlmēĸtēr. Coniophora 

puteana mantarēnēn geliĸimini saĵlamak iin MEA (malt extract agar) besi ortamē 

hazērlanmēĸtēr. Besi ortamē 121 
0
C ve 1,1 atm basēn altēnda 20 dakika s¿re ile steril 

edilmiĸtir. Mantar aĸēlama iĸlemi ĸekil 1ôde gºr¿ld¿ĵ¿ gibi steril bir ortamda yapēlmēĸtēr. Besi 

ortamēnda Coniophora puteana mantarēnēn geliĸimi 1 hafta s¿re ile 26 
0
C ve % 70 rutubette 

bekletilerek gerekleĸtirilmiĸtir. Emprenye edilen odun ºrnekleri %3,7 MEA (malt extract 

agar) besi ortamēna aĸēlanmēĸ olan Coniophora puteana mantarēna 12 haftalēk s¿reyle maruz 

bērakēlmēĸtēr. Mantar testi sonrasē ºrnekler ¿zerindeki mantar miseller temizlenmiĸ ve 

mantardan kaynaklanan % aĵērlēk kayēplarē hesaplanmēĸtēr.  
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ķekil 1. Mantar besi ortamēnēn steril ortamda hazērlanmasē ve emprenyeli ºrneklerin mantara 

yatērēlmasē  

Bulgular ve Tartēĸma 

Bu alēĸmada elde edilen bulgular izelge 2ôde verilmiĸtir. ¢izelge 2ôde gºr¿ld¿ĵ¿ gibi 

sarēam k¿lleri ile muamele edilen sarēam kontrol numunelerinde %43,2 aĵērlēk kaybē 

meydana gelirken sarēam k¿lleri ile muamele edilen ºrneklerde %33,1 ceviz aĵacē k¿l¿ ile 

muamele edilenlerde %26,5 yalancē akasya k¿l¿ ile muamele edilen ºrneklerde %19 aĵērlēk 

kaybē meydana gelmiĸtir. Tropik aĵa t¿rlerinin k¿lleri ile muamele edilen sarēam 

ºrneklerinde,  dahoma aĵacē k¿l¿ ile emprenye edilenlerde %23,5 Akaju aĵacē k¿l¿ ile 

emprenye edilenlerde %18,4 ve Iroko aĵacē k¿l¿ ile emprenye edilenlerde yalnēzca %3,4 

aĵērlēk kaybē meydana gelmiĸtir. Yerli ve yabancē aĵa t¿rleri ile emprenye edilen ºrneklerde 

meydana gelen y¿zde aĵērlēk kayēplarēndan kontrol ºrneĵine gºre koruma y¿zdeleri 

hesaplanmēĸtēr. ¥rneĵin ceviz aĵacē k¿l¿ ile emprenye edilen ºrneklerin kontrol ºrneĵine gºre 

koruma y¿zdesi 39,6 iken Iroko k¿l¿ ile emprenye edilen ºrneklerin kontrol ºrneĵine gºre 

koruma y¿zdesi 92,2 olmuĸtur. EN 113 standartlarēnda odun koruma maddelerinin mantar 

¿r¿kl¿ĵ¿ne karĸē etkili olabilmesi iin aĵērlēk kayēplarēnēn en fazla % 3 d¿zeyinde olmasē 

gerektiĵini belirtmektedir. Iroko odunu k¿lleri ile emprenye edilen sarēam ºrneĵinde 

ortalama %3,4 d¿zeyinde aĵērlēk kaybē olduĵundan, Iroko odunu k¿llerinden hazērlanan 

sol¿syonun mantara ¿r¿kl¿ĵ¿ne karĸē etkili olduĵu d¿ĸ¿n¿lebilir. Sarēam, ceviz, yalancē 

akasya, dahoma, akaju aĵalarēnēn k¿lleri ile emprenye edilen ºrneklerde aĵērlēk kayēplarē 

y¿ksek d¿zeylerde olduĵu gºr¿lmektedir. Ancak koruma y¿zdelerinde ise %58ôlere varan 

deĵerler elde edilmiĸtir. Sivrikaya ve Can (2014) yaptēklarē bir araĸtērmada bakēr azol ile 

farklē konsantrasyonlarda su itici maddelerin karēĸēmēyla emprenye edilen sarēam ve kayēn 

ºrneklerinde Trametes versicolor mantarēna karĸē y¿ksek d¿zeyde aĵērlēk kaybē olmasēna 

karĸēn %50 oranēnda koruma y¿zdesi elde etmiĸlerdir. 
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ķekil 2. Coniophora puteana mantarēna maruz bērakēlan sarēam ºrneklerinin 12 hafta 

sonundaki gºr¿n¿m¿ 

ķekil 2ôde gºr¿ld¿ĵ¿ gibi sarēam kontrol ºrnekleri ºnemli derecede mantar tasallutuna 

maruz kalmēĸtēr. Yerli aĵa t¿rlerinin k¿lleri ile emprenye edilen ºrneklerde kontrol ºrnekleri 

ile aynē oranda mantar saldērēsēna uĵramēĸtēr. Tropik aĵa t¿rlerinden Akaju ve Iroko 

aĵalarēnēn k¿lleri ile emprenye edilen ºrnekler ise kontrol ºrneĵi ve yerli aĵa t¿rlerine gºre 

daha az mantar geliĸimi olduĵu sºylenebilir. 

¢izelge 2. Yerli ve yabancē aĵa k¿lleri ile muamele edilen sarēam ºrneklerinde meydana gelen 

aĵērlēk kayēplarē 

Aĵa K¿l¿ Aĵērlēk Kaybē (%) Koruma Y¿zdesi 

Kontrol 43,9 - 

Sarēam k¿l¿ 33,1 24,5 

Ceviz k¿l¿ 26 39,6 

Yalancē Akasya k¿l¿ 19 43,2 

Dahoma k¿l¿ 23,5 46,4 

Akaju k¿l¿ 18,4 58,1 

Iroko k¿l¿ 3,4 92,2 

¢izelge 2ôde gºr¿ld¿ĵ¿ gibi yerli aĵalarēndan yabancē aĵalara doĵru gidildike 

mantara karĸē aĵērlēk kaybē azalmaktadēr. En d¿ĸ¿k aĵērlēk kaybē Iroko odunu k¿lleri ile 

muamele edilen sarēam ºrneklerinde meydana gelmiĸtir. Iroko odunun k¿lleri ile emprenye 

edilen ºrneklerin aĵērlēk kayēplarēnda meydana gelen d¿ĸ¿ĸ¿n, Iroko odununun yapēsēnda 

bulunan silis maddesinden kaynaklandēĵē d¿ĸ¿n¿lmektedir (Bozkurt ve Erdin, 1990). Tropik 

aĵa t¿rlerinin k¿lleri ile emprenye edilen ºrneklerde meydana gelen y¿zde aĵērlēk 
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kayēplarēnēn d¿ĸ¿k olmasē yapēlarēnda bulunan aĵēr metaller ve yanma sonrasē yapēsē 

bozulmadan kalan bazē ekstraktif maddeler neden olmaktadēr. 

Sonular ve ¥neriler 

Bu alēĸmada yerli ve yabancē aĵa t¿rlerinin yakēlmasē ile elde edilen k¿ller ile 

emprenye edilen sarēam odununun Coniophora puteana mantarēna karĸē dayanēklēlēĵē 

belirlenmiĸtir. ¢alēĸma sonucunda mantar zararēna karĸē en d¿ĸ¿k aĵērlēk kaybē Iroko odunu 

k¿l¿ ile emprenye edilen sarēam odunu ºrneĵinde meydana gelmiĸtir. G¿n¿m¿zde end¿stride 

kullanēlan aĵa t¿rlerinden geriye ok fazla miktarda kullanēlmayan atēk aĵa kalmaktadēr. 

End¿stride kullanēlan aĵa malzemelerden artan atēk aĵalar yakēlarak emprenye 

end¿strisinde k¿lleri deĵerlendirilebileceĵi d¿ĸ¿n¿lmektedir. ¥zellikle yapēsēnda silis 

maddesi bulunduran Iroko odunu artēklarē yakēlarak k¿lleri Coniophora puteana mantarēna 

karĸē kullanēlabilir. Bu bakēmdan, bu alēĸma ile Iroko odunu k¿llerinin Coniophora puteana 

mantarēna karĸē odun koruma maddesi olarak kullanēlabileceĵi gºr¿lm¿ĸt¿r. 
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¥zet 

¦retim ortamēnda yaĸanan rekabet, iĸletmelerin sahip olduklarē kaynaklarē en etkin bir biimde 

kullanmalarēnē zorunlu hale getirmektedir. Stoklar finansal aēdan iĸletmelerin en ºnemli kaynaklarē arasēnda yer 

almaktadēr. Stoklarēn etkin kullanēlmasē iĸletmelere b¿y¿k avantaj saĵlarken, plansēz uygulamalar ise iĸletmeleri 

ºnemli sorunlarla karĸē karĸēya bērakmaktadēr. Bu alēĸmada birok stok kalemine sahip olan mobilya sanayi 

sektºr¿nde yer alan k¿¿k ve orta ºlekli iĸletmelerin mevcut stok yºnetim politikalarē ve stok yºnetim 

tekniklerinden ne d¿zeyde yararlanēyor olduklarē incelenmiĸtir.  Trabzon ilini kapsayan alēĸmada hazērlanan 

anket formu araĸtērmacēlar yardēmēyla iĸletme yºneticileri ile gºr¿ĸ¿lerek doldurulmuĸtur. ¢alēĸma sonucunda 

mevcut durum, sorunlar ve alēnmasē gereken ºnlemler tartēĸēlmēĸtēr.  

Anahtar Kelimeler:  Mobilya Sanayi, K¿¿k ve Orta ¥lekli Ķĸletmeler, Stok Yºnetim Modelleri 

Evaluation of Stock Management Model in Small and Medium-Sized 

Furniture Industry  

Abstract 

Competition in the production environment, businesses are required to use the resources they have in the 

most effective manner. Inventories are among the most important sources of business financial sense. Effective 

use of stocks is a great advantage to the business but unplanned applications enterprises are facing significant 

challenges. Furniture industry enterprises have many stocks. This study examined current stock inventory 

management policies and modern management techniques in small and medium-sized enterprises are located in 

furniture industry. This study was carried out in the survey with the help of the Trabzon province. As a result of 

the current situation, problems and measures to be taken were discussed. 

Key Words: Furniture Industry, Small and Medium Sized Enterprises, Stock Inventory Management 

Giriĸ 

Geliĸen ve k¿reselleĸen rekabet ortamēnda g¿l¿ olmak ve g¿l¿ kalmak isteyen 

firmalar sahip olduklarē kaynaklarēnē en etkin bir biimde kullanmak zorundadērlar. ¦retim 

birimlerinin bulunduklarē pazar payēnda konumlarēnē koruyabilmeleri, yeni pazar paylarēna 

eriĸebilmeleri ve amalarē doĵrultusunda b¿y¿yebilmeleri yapacak olduklarē etkin kaynak 

yºnetim stratejileri ile yakēndan ilgilidir. ¦retim amacēyla kullanēlacak t¿m unsurlarēn kaynak 

kapsamē iinde yer almasē, t¿m alanlarda fire ve kayēplarēn ortadan kaldērēlmasēnē gerektiren 

bir aĸama olarak gºr¿lmelidir. ¦r¿nlerin kaliteli olmasē ve uygun fiyattan m¿ĸterilere 

sunulmasē kadar, istenilen zamanda ve esnek bir konumda m¿ĸterilere ulaĸtērmasē da aynē 

nitelikte ºnem sahibidir. Birbirleri ile zēt unsurlar niteliĵinde olan bu hedeflerin yerine 

getirilmesi gereksiz olan, zamanēnda olmayan ve etkin olmayan t¿m faktºr,  yapē ve 

maliyetlerin uzaklaĸtērēlmasē ile m¿mk¿n olabilecektir.  
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Sahip olduklarē ºnem, b¿y¿kl¿k ve ¿retim ortamē iinde zaman zaman daĵēnēk ve 

zaman zaman toplu bir biimde bulunuyor olmalarē nedeni ile stoklar ¿retim birimleri iin en 

ºnemli maliyet faktºrleri arasēnda yer almaktadēr. ¦retime doĵrudan ve dolaylē olarak katēlan 

stok kalemleri finansal aēdan ¿retim birimlerine ºnemli bir y¿k getirmek yanēnda doĵru ve 

etkin kullanēlabildiklerinde ºnemli avantajlarda sunabilmektedirler.  ¦retim ortamēnda ya da 

stoklarda var olan t¿m kalemlerin bilinmesi, ne zaman ve ne kadar sipariĸ verilecek 

olduĵunun doĵru tespiti, m¿ĸteri isteklerinin ºnceden belirlenmesi ve ¿retim ve stok 

yapēlanmasēnēn bu isteklere gºre planlanmasē modern iĸletmecilik anlayēĸē ve rekabet 

ºnceliĵinde etkin konular arasēnda yer almaktadēr. ¦retim birimleri iĸletmelerin, ¿retim, satēĸ 

ve finans durumlarēnē gºz ºn¿ne alarak, iĸletmenin yapēsēna uygun en ekonomik stok 

miktarēnē belirlemeyi ve stoklarēn bu seviyede tutulmasēnē amalar. Bu nedenle stok 

yºnetiminde stok d¿zeyleri ve stok hareketleri s¿rekli olarak kontrol edilir (Sulak, 2008). 

Ķmalat sanayinin etkin sektºrleri arasēna yer alan orman ¿r¿nleri sanayi sektºr¿ sahip olduĵu 

¿retim eĸitliliĵi ve daĵēnēk yapēlanmasē ile ¿lke genelinde aktif sektºrler arasēnda yer 

almaktadēr. Orman ¿r¿nleri sanayinin ºnemli bir alt kolu olan mobilya sanayi grubu ¿retim 

eĸidine gºre fazla sayēda stok eĸidi ile alēĸmak ve farklēlaĸan m¿ĸteri beĵenisine ayak 

uydurmak zorunda olan bir konumda bulunmaktadēr. Gerek ¿retim teknolojisinde ve gerekse 

m¿ĸteri profilinde s¿rekli deĵiĸimler yaĸayan mobilya ¿reticileri ayakta kalabilmek ve rekabet 

alanēnda ºn sēralara geebilmek iin kaynaklarē ¿zerinde s¿rekli denetim saĵlamalē ve ¿retimi 

kontrol altēnda tutmalēdērlar. Bu alēĸmada mobilya sanayi sektºr¿ ierisinde yer alan ¿retim 

birimlerinin gerek ¿retim ortamēnda ve gerekse depo alanlarēnda bulunan stok kalemleri iin 

kullanmakta olduklarē stok kontrol ve yºnetim modellerinin incelenmesi amalanmēĸtēr.   

Stok ve Stok T¿rleri 

¦retim biriminin bulunduĵu sektºre, birimin b¿y¿kl¿ĵ¿ne, amacēna, ¿retim 

eĸitliliĵine, finansal yapēya, depolama olanaklarēna, tedariki t¿r¿ne ve belirsizlik 

unsurlarēna baĵlē olarak bulundurulan ve ¿retimde olabilecek kesintilerin ºn¿ne gemek ve 

ihtiyalarēn zamanēnda karĸēlanmasēnē saĵlayan stok ile ilgili tanēmlamalara farklēlēk 

gºstermekle birlikte aynē konu etrafēnda yoĵunlaĸmaktadēr. Kobu (2008) ¿retim sistemde 

doĵrudan ya da dolaylē olarak kullanēlan t¿m faktºrleri stok tanēmē iine alērken, Seyitoĵlu 

(1992) ortaya ēkacak ihtiyalara hazērlēklē olmak olarak tanēmē farklēlaĸtērmaktadēr. Kaya 

(2004) ise ¿retim s¿recinde duraksamalara ve aksamalara karĸē alēnan bir ºnlem olarak 

stoklarē tanēmlamaktadēr. ¦retimde durmalarēn, gecikmelerin ve d¿zensizliklerin ºnlenmesi 

amacēyla bir g¿ven unsuru niteliĵinde olan stoklar birok ¿retim biriminde b¿y¿k yatērēmlarē 

temsil etmektedir. Yapēlan araĸtērmalar ºzellikle imalat alanēnda faaliyet gºsteren iĸletmelerde 

stok deĵerinin toplam varlēk yapēlanmasēnēn yaklaĸēk %20 ile %60 arasēnda bir yer sahibi 

olduĵunu gºstermektedir. (Giannoccaro, 2003) 

¦retim birimlerinde karĸēlaĸēlacak stok t¿rleri genel olarak dºrt farklē eĸitte ifade 

edilmektedir. Bunlar; Hammadde stoklarē, Yarē Mamul Stoklarē, Mamul Stoklarē ve 

Tamamlayēcē Malzeme Stoklarē olarak isimlendirilmektedir. (Kobu, 1999) T¿m bu yapēlanma 

iinde farklē zamanlarda ¿retim aĸamasēnda bulunmasē gereken stok kalemlerinin yºnetilmesi 

ºnemli ve hayati bir konu niteliĵindedir.  

Stok Yºnetimi 

¦retimlerin aksamadan devam edebilmesi taleple ilgili belirsizliĵin kontrol altēna 

alēnmasē kadar stok d¿zeyinde yapēlacak etkin kontrol ve tedarik yapēlanmasē ile yakēndan 

iliĸkilidir. Temel amacēn en d¿ĸ¿k maliyetle m¿ĸteri memnuniyetinin en ¿st noktaya taĸēnmasē 

olarak yorumlanabilecek stok yºnetiminde sipariĸ, elde bulundurma ve stoksuz kalma sonucu 

ortaya ēkan maliyetlerin dengelenmesi gereklidir.  

¦retim birimlerine gerek baĵlanan sermayenin alternatif kullanēmlarēndan vazgeilmesi 

ve gerekse stok bulundurma ve sipariĸ giderleri nedeni ile mali y¿k niteliĵinde sayēlan stoklar, 

etkin ve ¿retim biriminin yapēsēna uygun doĵru yºnetim politikalarē yardēmēyla rekabette 
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avantaj saĵlayacak duruma dºn¿ĸt¿r¿lebilirler. Stok bilgilerinin yºnetime aktarēlmasē, stok 

bulundurma giderleri ile stok bulundurmanēn saĵlayacak olduĵu faydalarē dengeleyerek 

iĸletme iin optimum stok miktarēnēn saptanmasē amacēna sahip stok kontrol¿ iin (Hēlkēn, 

2002) farklē yºntem ve teknikler kullanēlmaktadēr. Kullanēlan yºntemler d¿ĸ¿k maliyetli ve 

kolay yºntemlerden bilgisayar destekli takip ve ¿retim biriminin yapēsēna uygun olarak 

eĸitlendirilen farklē yazēlēmlara kadar geniĸ bir alanda bulunmaktadēr. Birok ¿retim birimi 

karmaĸēk yapēsē ve maliyet endiĸesi nedeni ile stok kontrol yºntemlerinden yeterince 

faydalanamamakta ve sorunlar yaĸamaktadērlar. ¥zellikle rekabet ve m¿ĸteri isteklerinde 

oluĸan deĵiĸimler nedeni ile ok daha fazla stok kalemi ile alēĸmak zorunda olan ¿retim 

birimleri iin geleneksel stok kontrol sistemlerinin yeterli olmayacak olduĵu aēktēr. ¥nceleri 

tek ¿r¿n yada bitmiĸ ¿r¿n kapsamēnda deĵerlendirilen stok yºnetim ĸekli 1970ô li ve 1980ô li 

yēllarda Malzeme Ķhtiya Planlamasē (MĶP-MRP) ile farklē bir bakēĸ aēsēna sahip olarak, 

gerekli malzemenin gerekli olduĵu yer ve zamanda hazēr bulundurulmasē ilkesinin geliĸmesi 

saĵlanmēĸtēr. Stok yºnetim sistemlerine farklē mod¿llerin eklenmesi ile 1990ô lē yēllarda 

Kurumsal Kaynak Planlamasē (KKP-ERP) yardēmē ile ¿retim birimlerinin entegre bir biimde 

kontrol¿ m¿mk¿n hale gelmiĸtir.  

Sahip olunan finansal kaynaklar ve insan kaynaklarē stok yºnetiminde ¿retim 

birimlerinin kullanacak olduĵu yºntem seiminde etkili olmaktadēr. B¿y¿k ¿retim birimleri 

daha ok bilgisayar destekli ileri tahmin teknikleri ve stok yºnetimi iin oluĸturulan 

matematiksel modelleri kullanērken, k¿¿k ¿retim birimleri ise genellikle daha basit, d¿ĸ¿k 

maliyetli el ile tutulan ve sayēsal olmayan yºntemleri kullanmaktadērlar. (Rabinovich et 

all.,2003)  

K¿¿k ve Orta ¥lekli Ķĸletmeler 

Geliĸmiĸ ve geliĸmekte olan t¿m ¿lkelerde olduĵu gibi ¿lkemizde de ekonomik 

aktivitenin ºnemli yapē taĸlarēndan olan k¿¿k ve orta ºlekli iĸletmeler (KOBĶ) ekonomik 

canlēlēĵēn gºstergesi niteliĵindedirler. B¿y¿k ºlekli iĸletmelere farklē ¿retim alternatifleri 

sunmak ve onlarē rekabet ortamēnda dinamik bir yapēya kavuĸturmak yanēnda, k¿¿k pazar 

boĸluklarēnē doldurarak t¿keticilerin farklēlaĸan ihtiyalarēnē karĸēlayan bir ºzelliĵe de 

sahiptirler. ¥zellikle istihdam oluĸturma ve saĵlama da etken olan KOBĶôler iin t¿m D¿nya 

da ¿zerinde tam olarak bir anlam birliĵi saĵlanan tanēmlama bulunmamaktadēr. ¦lkelerin 

geliĸmiĸlik seviyelerine, bulunulan sektºre ve ¿retim ºzelliklerine gºre farklēlaĸan tanēm, nitel 

ve nicel faktºrlerin ayrē ayrē ya da bir arada kullanēldēĵē, amaca gºre farklēlaĸan bir ºzelliĵe 

sahiptir. ¢alēĸan sayēsē, sermaye miktarē, sahip olduĵu pazar payē, yºnetim yapēsē, alēĸan ve 

m¿ĸteriler arasēndaki iliĸki d¿zeyi, makine parkē gibi birok ºl¿t ile tanēmlanmaya alēĸan 

KOBĶôler bulunduklarē ¿lkelerin tanēm ºl¿tlerine gºre ¿retim ve istihdam iinde etkin 

paylara sahiptirler. T¿rkiyeô de KOBĶôler toplam katma deĵer iinde %27,3ôl¿k bir paya 

sahiptir. Temel gºstergeler aēsēndan bakēldēĵēnda, toplam iĸletmeler ierisinde KOBĶôlerin 

yatērēm payē %26,5, ¿retim payē %38, ihracat payē %16,6, istihdam oranē %81,48, toplam 

iĸletmeler iindeki payē %99,9 ve kredi payē ise %25ôtir. Almanya da KOBĶôlerin toplam 

iĸletmelere oranē %99,8 iken Japonyaô da %99,4 d¿zeyindedir. Ayrēca KOBĶôlerin toplam 

istihdam iindeki payē ABD ó de %50, 4 iken Hindistan ó da %63, 2 seviyelerindedir. (Bilgin, 

2013)  

Mobilya sanayi katma deĵer aēsēndan da ¿lkemizin ºnde gelen sektºrlerinden olup 

ihracatta yerli kaynaklarē en ok kullanan ve ithal ¿r¿nlere baĵēmlēlēĵē en az olan sektºrlerden 

biri olarak ekonomiye ºnemli katkēlar yapmaktadēr (Malkooĵlu vd., (2015). Orman ¿r¿nleri 

sanayinin ºnemli bir alt kolu niteliĵinde olan mobilya sanayi alanēnda KOBĶôler daĵēnēk 

yerleĸim yapēsē ve farklē ¿retim ºzellikleri sayesinde aktif ve ¿retken bir yapēlanmaya 

sahiptirler. T¿rkiyeôde yer alan mobilya sanayinin yaklaĸēk %99ô u KOBĶ niteliĵindeki 

iĸletmelerden oluĸmaktadēr (alēĸan sayēsē 250ô den az).  Ķmalat sanayi iinde KOBĶô lerin 

faaliyet aĵērlēĵē bakēmēndan ¿¿nc¿ sērada yer alan mobilya sanayi, orman ¿r¿nleri sanayini 
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yaklaĸēk olarak %50ô lik kesimini oluĸturmaktadēr.  (Aky¿z, 2000; Aksu ve Ko, 2009) Sahip 

olduĵu istihdam ve iĸyeri g¿c¿n¿, ekonomik boyutlara taĸēyamayan mobilya sanayinde 

iĸletmelerin b¿y¿k oĵunluĵu geleneksel yºntemlerle ¿retim faaliyetinde bulunmaktadēr. 

Birok iĸletmede olduĵu gibi mobilya sanayinde de stok yºnetimi ve stoklara baĵlanan 

finansal pay etkin bir ĸekilde yºnetilememektedir.     

Materyal ve Yºntem 

Mobilya sanayi sektºr¿nde yer alan k¿¿k ve orta ºlekli iĸletmelerin stok yºnetim 

modellerinin incelenmesi amacēyla y¿r¿t¿len bu alēĸmada Trabzon ili genelinde yer alan 

iĸletmeler araĸtērma bºlgesi olarak belirlenmiĸtir. Trabzon esnaf ve sanatkarlar federasyonu, 

mobilyacēlar ve marangoz odasē ve Trabzon sanayi odasē kayētlarē incelenmiĸ ve k¿¿k ve 

orta ºlekli 288 iĸletmenin kaydēna ulaĸēlmēĸtēr. ¢alēĸmamēzda ulaĸmamēz gereken ºrnek 

b¿y¿kl¿ĵ¿n¿n belirlenmesi iin sēnērlē toplumlarda uygulanan ºrneklem belirleme form¿l¿ 

kullanēlmēĸtēr (Dorman et all.,1990)  

      Z
2
.N.P.Q   

n = 

N.D
2  + Z

2
.P.Q 

Form¿lde kullanēlan simgeler; 

n: ¥rnek b¿y¿kl¿ĵ¿, N: Ana kitle 

Z: G¿ven katsayēsē (%95ôlēk g¿ven katsayēsē, 1,96 alēnmēĸtēr), 

P: ¥lmek istediĵimiz ºzelliĵin evrende bulunma ihtimali (¢alēĸma ok amalē 

olduĵundan dolayē bu oran %50 alēnmēĸtēr), 

Q: 1-P ve 

D: Kabul edilen ºrnekleme hatasē (%10 alēnmēĸtēr). 

Ana k¿tlemizi oluĸturan 288 iĸletme d¿zeyinde yapēlmasē gereken anket sayēsē 72 olarak 

belirlenmiĸtir. 72 anket rastgele seilen iĸletmelere uygulanmēĸ ve alēĸma sonucunda 

amacēmēza uygun kullanabilecek olduĵumuz 32 anketin olduĵu belirlenmiĸtir. Anketlerin geri 

dºn¿ĸ oranē %44 olarak tespit edilmiĸtir. Literat¿rdeki alēĸmalarda ana k¿tle ¿zerinden 

gerekleĸen geri dºn¿ĸ oranlarēnēn genellikle %20 ile %45 arasēnda deĵiĸtiĵi gºz¿kmektedir 

(Bal and Gundry, 1999; Hum and Leow, 1996).  

Bu nedenle ulaĸēlan veri sayēsēnēn istatistiksel olarak yeterli olduĵu kabul edilmiĸtir. 

Ayrēca literat¿rde ºrneklem apēnēn (n) 30 olmasē ºrnekleme bºl¿m¿n¿n normalliĵi iin 

yeterli sayēlmaktadēr (¢il, 2000). Araĸtērmada veri toplama aracē olarak anket tekniĵinden 

yararlanēlmēĸtēr.  Araĸtērmacēlar tarafēndan yapēlan literat¿r deĵerlendirmesi sonucunda 

oluĸturulan anket pilot uygulama sonucunda gerekli d¿zenlemeler yapēlarak 32 soruôluk bir 

niteliĵe b¿r¿nd¿r¿lm¿ĸt¿r. Y¿z y¿ze uygulama yardēmēyla gerekleĸtirilen alēĸma gºzlem ve 

m¿lakat ile desteklenmiĸtir. Anket sonularē SPSS paket programē yardēmēyla 

deĵerlendirilmiĸtir.   
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Bulgular  

¢alēĸma kapsamēnda elde edilen demografik bulgular ¢izelge 1ôde ºzetlenmiĸtir. 

¢izelge 1. Anket kapsamēnda elde edilen demografik ºzellikleri  

Deĵiĸken  Sayē % Deĵiĸken  Sayē % 

Yaĸ  
40 yaĸ ve altē 14 43,8 

Uzman M¿hendis Ķstihdamē 
Evet 6 18,8 

41 yaĸ ve ¿st¿ 18 56,2 Hayēr 26 81,3 

Eĵitim durumu 
Ķlkºĵretim  17 53,1 

¦retim Sistemi 
Seri 2 6,2 

Lise ve ¿zeri 15 46,9 Sipariĸ 30 93,8 

Sektºrde 

alēĸēlan yēl 

20 yēl ve altē 11 34,4 Hammadde Stoĵu 

bulunduruluyor mu?  

Evet 19 59,4 

21 yēl ¿st¿ 21 65,6 Hayēr 13 40,6 

Firmanēn 

Faaliyet Yēlē 

10 yēl ve altē 12 37,5 Yarē mamul Stoĵu 

bulunduruluyor mu?  

Evet 22 68,8 

11 yēl ve ¿st¿ 20 62,5 Hayēr 10 31,2 

Hukuki Yapē 
Limited Sirket 6 18,8 Mamul Stoĵu 

bulunduruluyor mu? 

Evet 17 53,1 

Aile ķirketi 26 81,2 Hayēr 15 46,9 

Ķĸletmede alēĸan 

sayēsē 

1-9 Kiĸi 27 84,4 
Uzman M¿hendis Ķstihdamē 

Evet 6 18,8 

10-49 5 15,6 Hayēr 26 81,3 

 

Araĸtērma kapsamēnda yer alan firma temsilcilerinin tamamē erkek alēĸanlardan 

oluĸmaktadēr. Limited ĸirket stat¿s¿nde olan 6 adet firmaya karĸēlēk adi ortaklēk ĸeklinde 

faaliyet gºsteren 26 iĸletme ise aile ĸirketi olarak kendilerini tanēmlamaktadērlar. Ķĸletmelerin 

ºnemli bir kēsmē 1-9 arasē alēĸanēn yer aldēĵē iĸletme stat¿s¿nde bulunurken yalnēzca 6 adet 

iĸletme alanēnda uzman m¿hendis istihdam ettiĵini belirtmiĸtir. Ķĸletmelerin tamamēna yakēn 

kēsmē sipariĸ ¿retimi yapmaktadēr. Stok bulundurma durumlarē incelendiĵinde iĸletmelerin 

%59,4ô ¿nde hammadde, %68,8ô inde yarē mamul ve %53,1ô inde ise mamul stoĵu bulunduĵu 

belirlenmiĸtir. bulunmaktadēr. Sahip olunan stoklarēn ekonomik olarak iĸletmelerin varlēk 

yapēlanmalarē iinde ne d¿zeyde bir etki sahibi olduĵunun belirlenmesi iin incelenme 

yapēlmak istenmiĸ ancak firma temsilcileri finansal konularē araĸtērma kapsamē iinde 

paylaĸmak taraftarē olmadēĵē iin bu konuda istenilen deĵerlendirme yapēlamamēĸtēr.  

Stok bulunduran iĸletmelerin stok bulundurma nedenlerine ve stok bulundurmadēklarē 

durumlarda katlanmak zorunda olduklarē maliyetlere iliĸkin deĵerlendirmeleri ¢izelge 2ôde 

gºsterilmektedir (1. Hi Katēlmēyorum, 2. Katēlmēyorum, 3. Kēsmen, 4. Katēlēyorum, 5. 

Tamamen Katēlēyorum). 

¢izelge 2. Stok bulundurma nedeni ve bulundurmama durumunda katlanēlan maliyetler 

 

1 2 3 4 5 

n % n % n % n % n % 

Stok Bulundurma Nedenleri  

G¿nl¿k kullanēm miktarēnēn belli olmamasē   8 25,8 7 22,6 13 41,9 3 9,7 

Makine arēza yada iĸi sorunlarē nedeniyle ¿retimde 

oluĸan aksamanēn ºnlenmesi 
4 12,9 10 32,3 12 38,7 5 16,1   

Fiyat deĵiĸimlerinden etkilenmemek 2 6,5 8 25,8 6 19,4 11 35,5 4 12,9 

M¿ĸteri kaybēnē/kaērēlmasēnē ºnlemek   10 32,3 8 25,8 8 25,8 5 16,1 

Stok bulundurmama maliyetlerini ºnlemek 1 3,2 12 38,7 9 29,0 7 22,6 2 6,5 

¦retim s¿resi ile tedarik s¿resi arasēnda geen zamanē 

dengelemek 
2 6,5 3 9,7 8 25,8 13 41,9 5 16,1 

Stok Bulundurmama Durumunda Katlanēlan Maliyetler 

Ķtibar, prestij ve firma imajēnēn zarara uĵramasē   13 40,6 6 18,8 10 31,3 3 9,4 

M¿ĸteri ve Pazar kaybē   14 43,8 8 25,0 5 15,6 5 15,6 

Kaybedilen indirimler   12 37,5 8 25,0 10 31,3 2 6,3 

Sēklēkla verilen sipariĸin maliyeti   6 18,8 6 18,8 18 56,3 2 6,3 
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Ķĸletmelerin verdikleri cevaplar deĵerlendirildiĵinde ¿retim s¿resi ile hammadde ya da 

yarē mamullerin tedarik s¿resi arasēnda oluĸan farklēlēklarēn stok bulundurma konusunda 

iĸletmeleri zorladēklarē gºr¿lmektedir. Tedarik zinciri yºnetim s¿reci konusunda oluĸan 

problemler iĸletmelerin ºnemli bir kēsmēnēn temel sorunu olarak sonulara yansēmaktadēr. 

Ayrēca sipariĸ ¿retimine dayalē ¿retim sistemi nedeni ile oluĸan talep belirsizliĵinin 

iĸletmelerde stok bulundurma zorunluluĵu oluĸturduĵu anlaĸēlmaktadēr.  

Sok bulundurmama durumunda iĸletmelerin katlanmak zorunda olduklarē maliyetler ile 

ilgili soruya verilen cevaplar incelendiĵinde s¿rekli sipariĸ verilmesi sonucu oluĸan 

maliyelerin ºnemli bir sorun olduĵu gºr¿lmektedir. Ayrēca m¿ĸterinin istediĵi zaman s¿resi 

iinde istediĵi ¿r¿n¿n sunulmamasē durumunda firma hakkēnda oluĸacak olumsuz d¿ĸ¿ncenin 

iĸletmeler tarafēndan ºnemli d¿zeyde dikkate alēnmakta olduĵu gºr¿lmektedir. 

Ķĸletmelerin stok yºnetimine bakēĸ aēlarē yada stok yºnetiminden ne t¿r beklentiye 

sahip olduklarēnēn belirlenmesi amacēyla yapēlan alēĸma sonucunda elde edilen daĵēlēm 

¢izelge 3ôde verilmektedir (1. Hi Katēlmēyorum, 2. Katēlmēyorum, 3. Kēsmen, 4. 

Katēlēyorum, 5. Tamamen Katēlēyorum). 

¢izelge 3. Ķĸletmelerin stok yºnetim modelinden beklentileri 

 

1 2 3 4 5 

n % n % n % n % n % 

Stokta bekletilen parasal b¿y¿kl¿ĵ¿ en aza indirmek 1 3,1 5 15,6 16 50,0 8 25,0 2 6,3 

M¿ĸteri memnuniyetini saĵlamaya yºnelik hamleler 

geliĸtirmek 
  6 18,8 4 12,5 15 46,9 7 21,9 

Fiyat dalgalanmalarēndan en y¿ksek faydayē saĵlamak 1 3,1 6 18,8 8 25,0 11 34,4 6 18,8 

¦retim hēzēndaki deĵiĸimler nedeni ile oluĸan maliyet 

artēĸlarēnē azaltmak 
1 3,1 3 9,4 9 28,1 14 43,8 5 15,6 

Elde edilen sonular incelendiĵinde ºzellikle m¿ĸteri memnuniyeti saĵlamaya yºnelik 

hamleler geliĸtirmek d¿ĸ¿ncesinin iĸletmeler tarafēndan daha y¿ksek d¿zeyde ºnemsendiĵi 

gºr¿lmektedir. Ayrēca ¿retim sērasēnda oluĸan deĵiĸimlerde maliyet artēĸēnēn ºn¿ne geilmesi 

yine iĸletmeler tarafēndan dikkate alēnan bir diĵer beklentiyi oluĸturmaktadēr. 

Anket kapsamēnda yer alan iĸletmelerde kullanēlmakta olan stok kontrol yºntemlerinin 

neler olduĵuna yºnelik yapēlan inceleme sonucunda 30 iĸletmenin gºzle kontrol yºntemini 

takip ettikleri ve herhangi bir bilgisayar programēndan yoksun olarak alēĸmakta olduklarē 

belirlenmiĸtir. Ķĸletmelerden bir adedi bilgisayarlē barkod sistemi kullanmakta olduĵunu 

belirtirken bir iĸletme ise ift kutu yºntemini kullandēĵēnē ifade etmiĸtir.  

Ķĸlemelerin stok maliyetlerini en d¿ĸ¿k seviyede gerekleĸtirmek iin kullanmakta 

olduklarē herhangi bir yºnetim modeli olup olmadēĵē sorgulandēĵēnda ise yalnēzca iki adet 

iĸletmenin Ekonomik ¦retim Miktarē Modelini kullanmakta olduklarē belirlenmiĸtir.  

Stok kontrol ve yºnetim modellerinden uzak bir yºnetim anlayēĸē sergileyen iĸletmelere 

modern stok yºnetim modelleri hakkēnda sahip olduklarē bilgi d¿zeyi sorulmuĸ ve elde edilen 

daĵēlēm ¢izelge 4ôde gºsterilmiĸtir.   

¢izelge 4. Modern stok yºnetim bilgi d¿zeyi 

Stok Yºnetim Modeli Sayē % 

Tedarik zinciri yºntemi 7 21,9 

Tam zamanlē ¿retim sistemi(JĶT) 1 3,2 

Malzeme ihtiya planlama sistemi(MRP) 3 9,6 

¦retim kaynaklarē planlamasē sistemi(MRP2) 1 3,2 

Kurumsal kaynak planlamasē sistemi(ERP) - - 

Hibiri 20 62,1 
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Araĸtērma kapsamēnda yer alan 7 adet iĸletmenin tedarik zinciri yºnetimi hakkēnda bilgi 

sahibi olduĵu ancak bunun uygulamaya geirilmesi iin gereken alt yapē, teknik bilgi ve 

finansal g¿ce sahip olmadēklarē belirlenmiĸtir. Malzeme ihtiya planlamasē sistemi hakkēnda 

bilgi sahibi olan iĸletmeler sistemin firma b¿nyesinde kurulmasē iin gereken araĸtērma ve 

incelemeleri yaptēklarēnē ancak kendi sistemlerine ºzg¿ bir yazēlēmēn kurulmasē ve 

iĸletilmesinde sorunlar yaĸayabilecekleri d¿ĸ¿ncesi ile alēĸmalarēnē sonlandērdēklarēnē 

belirtmiĸlerdir. Tam zamanlē ¿retim sistemi ve ¿retim kaynaklarē planlama sistemi hakkēnda 

bilgi sahibi olan firmalar ise bu tarz yazēlēmlarēn kendileri iin uzak bir hayal niteliĵinde 

olduĵu belirtmiĸlerdir.  

Sonu ve ¥neriler 

K¿¿k ve orta ºlekli mobilya sanayi iĸletmelerinde stok yºnetim modellerinin 

incelendiĵi bu alēĸmada, iĸletmelerin b¿y¿k bir oĵunluĵunun stok yºnetimi konusunda 

etkin bir bilgi sahibi olmadēĵē gºr¿lm¿ĸt¿r. ¥zellikle stok d¿zeyinde baĵlē kalan finansal 

kaynaklarēn atēl olarak tutulmasē iĸletme yºneticileri aēsēndan ºnemli bir sorun olarak 

nitelendirilmesine karĸēn bu konuda etkin bir yºnetim anlayēĸē sergilememiĸ olduklarē 

ĸaĸērtēcēdēr. Stok yºnetimi konusunda olmasē gereken teknik ve uygulamalē bilgi iĸletmelerde 

yeterli d¿zeyde deĵildir. Bu iĸlemleri yapabilecek teknik bir elemanēn istihdamē iĸletmelere 

ayrē bir finansal y¿k getirecek olduĵu kabul edilmektedir. Bilgi ve eleman sorununun ºz¿m¿ 

iĸletmelerin bu konuya olumlu bakmalarēnda ºnemli bir etken olacaktēr. Bu durumda 

ekonomimizin yapē taĸlarēndan olan k¿¿k ve orta ºlekli iĸletmelerin daha saĵlēklē ayakta 

kalma ve b¿y¿yebilme olanaklarē oluĸabilecektir. Bu nedenle iĸletmelere saĵlanan destekler 

arasēnda stok yºnetimi ve kontrol¿n¿ kapsayan seminerler ya da bu konuda oluĸturulan 

bilgisayar programlarēnēn, modellerinin satēn alēmē konularēnda yardēmlarēn oluĸturulmasē 

gerekmektedir.  
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Sinop Yºresi Doĵu Kayēnē (Fagus orientalis Lipsky) Meĸcerelerinde Kalēn 

Kºk Biyok¿tlesi ile Yetiĸme Ortamē ve Meĸcere ¥zellikleri Arasēndaki 
Ķliĸkiler 

Ali Kemal ¥ZBAYRAM
1*
, Engin G¦VENDĶ

2
  

¥zet 

Bu alēĸmada Sinop yºresindeki Doĵu Kayēnē (Fagus orientalis Lipsky) meĸcerelerinde kalēn kºk 

biyok¿tlesinin belirlenmesi ve bazē yetiĸme ortamē ve meĸcere ºzellikleriyle iliĸkisinin ortaya konulmasē 

amalanmēĸtēr. Sinop Orman Ķĸletme ķefliĵi sēnērlarē ierisinde saf ve doĵal Doĵu kayēnē meĸcerelerinde 20 adet 

ºrnek alan alēnmēĸtēr. ¥rnek alanlarda gºĵ¿s y¿ksekliĵi apē, yaĸ, boy, aĵa sayēsē ºl¿mleri yanēnda kºk profili 

(1x2 m) de kazēlmēĸtēr. Kºk profilinden ēkarēlan kalēn kºkler (>5mm) 30 cmôlik derinlik kademelerine gºre 

tasnif edilmiĸtir. Ayrēca kºk profilinde toprak ºrnekleri alēnarak bazē fiziksel ve kimyasal ºzelliklerine 

bakēlmēĸtēr. Araĸtērma sahasēnēn topraklarēnēn ortalama kil ieriĵi y¿ksek olup, 30 cm derinlikten sonra yaklaĸēk 

iki katēna ēkmaktadēr. Kalēn kºk biyok¿tlesi ortalama 16.7 ton ha
-1
 bulunmuĸ ve bunun yaklaĸēk % 93ô¿ 0-30 

cm derinlikte yayēlēĸ gºstermiĸtir. Gºlgeli ve g¿neĸli bakē kalēn kºk biyok¿tlesi aēsēndan fark bulunmamēĸtēr. 

Kalēn kºk biyok¿tlesi ap, yaĸ, boy ve sēklēk arasēnda iliĸki ºnemli bulunmazken; gºĵ¿s y¿zeyi, topraĵēn kil ve 

kum ieriĵi, faydalanabilir su kapasitesi ile kalēn kºk biyok¿tlesi arasēnda ºnemli iliĸkiler elde edilmiĸtir. Kalēn 

kºklerin b¿y¿k oĵunluĵu toprak y¿zeyine yakēn 30 cm derinlikte yayēlmasē t¿r¿n biyolojik ºzelliĵi yanēnda 

araĸtērma sahasēnēn kil ieriĵi y¿ksek toprak yapēsēna sahip olmasēndan kaynaklanabilir. Bu veriler, deniz 

seviyesine yakēn ve aĵēr killi doĵu kayēnē yetiĸme ortamlarē iin kalēn kºk biyok¿tlesi miktarēnēn ve yayēldēĵē 

derinlik kademesinin tahmininde kullanēlabilir. 

Anahtar K elimeler: Biyok¿tle, Doĵu kayēnē, Kalēn kºk biyok¿tlesi, Sinop 

Relationships between Coarse Root Biomass and Habitat-Stand Properties 

in Oriental Beech (Fagus orientalis Lipsky) Stands in Sinop 

Abstract 

The aim of this study is to determine the coarse root biomass and to reveal the relationship with some 

habitat and stand properties in the beech stands in Sinop. The study included 20 sample plots of natural pure 

beech stands in Sinop Forestry Chiefdom. Diameter at breast height, stand age, tree height and number of trees 

were measured and rooting profile (1x2m) in the plots was examined. Coarse roots (ᴆ>5mm) extracted from 

each depth classes with 30 cm depth. We collected soil samples from rooting profiles and analyzed some of the 

physical and chemical properties of soil. The soil of the study area has a high clay content, and it is nearly 

doubling for soils deeper than the 30 cm. The mean coarse root biomass is 16.7 ton/ha and about 93% of it is 

distributed in 0-30 cm depth. There was no difference between shadow and sunny aspects in terms of coarse root 

biomass. While coarse root biomass has significantly related to basal area, clay and sand content of the soil and 

available field capacity, there is no relationship with diameter, age, height and number of trees. Distribution of 

the coarse roots mostly close to soil surface within first 30 cm depth may be due to heavy textured soils. These 

data could be used for estimating the amount of coarse root biomass and distribution depth of beech forests close 

to sea level with heavy clay soils. 

Key Words: Biomass, Coarse root biomass, Oriental beech, Sinop 
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Giriĸ 

Yerk¿re, ºzellikle CO2 gibi sera gazlarēnēn etkisiyle giderek ēsēnmaktadēr (IPCC, 2012). 

D¿nya genelinde atmosferden sera gazlarēnēn azaltēlmasē konusu g¿n¿m¿zde ¿zerinde durulan 

en ºnemli konular arasēndadēr. Ormanlar ºzellikle karbondioksitin emisyonunda ºnemli bir 

yutaktēr. Orman ekosisteminde karbon biyok¿tlede, toprakta, ºl¿ ºrt¿de ve kalēn odunsu 

dºk¿nt¿de depolanarak, ºnemli bir havuz oluĸturmaktadēr. 

Ekosistemdeki madde dolaĸēmēnē ve ekosistem dinamiklerini anlamada biyok¿tle 

alēĸmalarēnēn ºnemi b¿y¿kt¿r (T¿fekioĵlu ve ark., 2002).  Biyok¿tle bileĸenleri aĵa 

¿zerinde bulunduklarē yere gºre toprak altē (kºk) ve toprak ¿st¿ (gºvde, dal, yaprak ve kabuk)  

olmak ¿zere ikiye ayrēlmaktadēr. Toprak altē biyok¿tleyi kēlcal (<2mm), ince (2-5mm) ve 

kalēn kºkler (>5mm) oluĸturmaktadēr. Toprak altē biyok¿tlenin belirlenmesi toprak ¿st¿ne 

nazaran ok daha zor olmasē nedeniyle genellikle ihmal edilmektedir (Bolte ve ark., 2004; 

Tufekcioglu ve ark., 2004). Ancak bitkiler toprak ¿st¿nde ēĸēk iin rekabet ederken, toprak 

altēnda ise su ve birok bitki besin elementi iin rekabet halindedir (Casper ve Jackson, 1997).  

Kºk yayēlēĸēnē toprak t¿r¿ ve geirgenliĵi ºnemli ĸekilde etkilemektedir (Cairns ve ark., 

1997; Kantarcē, 1973). D¿nya genelinde maksimum kºk derinliĵi 0.30 m (tundra t¿rlerinde) 

ile 68 m (Boscia albitrunca, Kalahari/Afrika) arasēnda deĵiĸtiĵi belirtilmektedir. Orman 

aĵalarēnda k¿resel ºlekte maksimum kºk derinliĵi ortalama 7.0 m ve ēlēman yapraklē 

ormanlarda ise bu 2.6 môye d¿ĸt¿ĵ¿ bildirilmektedir (Canadell ve ark., 1996).    

¦lkemizde orman ekosistemlerinde toprak ¿st¿ biyok¿tle ile ilgili, yetersiz olsa da, 

birok alēĸma mevcuttur (Tolunay, 2011). Ancak toprak altē biyok¿tleye dºn¿k alēĸmalar 

sēnērlēdēr. Yapēlan alēĸmalarēn oĵunluĵu demir boru yºntemi ile ince ve kēlcal kºk 

biyok¿tlenin belirlenmesi ¿zerine yoĵunlaĸmēĸtēr (Tufekcioglu ve ark., 2004; T¿fekioĵlu ve 

ark., 2002; Zengin, 2010). Kalēn kºk biyok¿tlesinin tespitinin ince ve kēlcal kºk 

biyok¿tlesinin belirlenmesi gºre daha yoĵun arazi alēĸmasē gerektirdiĵinden, bu konuda 

alēĸmalarēn sēnērlē olduĵu sºylenebilir. Ayrēca yapēlan bu alēĸmalarēn T¿rkiye karbon 

envanterinin ēkartēlmasēnda yetersiz olduĵu iin daha ok biyok¿tle alēĸmalarēna ihtiya 

duyulmaktadēr (Tolunay, 2011).  

T¿rkiye 21,7 milyon hektar orman alanēna sahip ve bunun % 35ô ini (7,5 milyon ha) saf 

yapraklē t¿rler oluĸturmaktadēr. Yapraklē t¿rler ierisinde doĵu kayēnē (DK; Fagus orientalis 

Lipsky) yayēlēĸ alanē (1,96 milyon hektar)  ve aĵa serveti (264 milyon m
3
) bakēmēndan ilk 

sērada yer almaktadēr (Anonim, 2014).  

T¿rkiyede DK t¿r¿nde yapēlmēĸ toprak altē ve ¿st¿ biyok¿tle alēĸmalarē sēnērlē sayēda 

ve bºlgeseldir (Adēyaman Doĵan, 2010; Mēsēr ve Mēsēr, 2013; Saraoĵlu, 1998; Sargēncē, 

2014; Tiryaki, 2011; Tufekcioglu ve ark., 2004; T¿fekioĵlu ve ark., 2002; Yaĵcē, 2010; 

Zengin, 2010). Ancak bu t¿rde toprak altē biyok¿tlenin belirlenmesine yºnelik araĸtērmalarda 

kalēn kºk biyok¿tlesinin (KKB) belirlendiĵi alēĸma sayēsē olduka sēnērlēdēr (Mēsēr ve Mēsēr, 

2013; Sargēncē, 2014; Tufekcioglu ve ark., 2004; Yaĵcē, 2010). T¿rde yapēlan bu alēĸmalar 

genelde Karadenizôin doĵusunda yoĵunlaĸmēĸ, orta ve batē Karadeniz bºlgesinde yok denecek 

kadar azdēr.  

Bu alēĸmanēn amacē Sinop yºresindeki saf ve doĵal DK meĸcerelerinde KKBônin 

belirlenmesi,  KKBônin derinlik kademesine gºre daĵēlēmēnē ve KKBônin bazē yetiĸme ortamē 

ve meĸcere ºzellikleriyle iliĸkisini araĸtērmaktēr. 
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Materyal ve Yºntem 

¢alēĸma alanē 

Araĸtērma sahasē Sinop ili Merkez ilesi sēnērlarē ierisinde (Sinop Orman Ķĸletme 

ķefliĵi; Boylam: 654411-673955m; Enlem: 4637306-4656413m) yer alan saf ve doĵal doĵu 

kayēnē (DK) meĸcereleridir. Sahanēn denizden y¿ksekliĵi ortalama 170 m, genel bakēsē g¿ney 

doĵudur. Meĸcere yaĸē ortalama 34 ile 93 arasēnda, gºĵ¿s y¿ksekliĵi apē ise 10 cm ile 47 cm 

arasēnda deĵiĸmektedir (¢izelge 1). 

¢izelge 1. Araĸtērma sahasēnēn bazē karakteristik ºzellikleri (¢ap: Gºĵ¿s y¿ksekliĵi apē; 

Boy: Meĸcere orta boyu)  

Ķstatistiki 

Parametreler 

Eĵim Bakē Y¿kseklik Yaĸ Sēklēk ¢ap Boy GY 

( % ) (Á) (m) (yēl) (adet ha
-1
) (cm) (m) (m

2
 ha

-1
) 

Ortalama 29 135 170 74 635 28,8 23,3 34,87 

Minimum 10 5 20 34 138 10,1 17,3 21,88 

Maksimum 90 350 946 93 2300 47,4 30,2 55,33 

Araĸtērma alanēna en yakēn Sinop Meteoroloji Ķstasyonu (35 m) verilerinin enterpole 

edilmesi ile elde edilen sonuca gºre yēllēk yaĵēĸ miktarē 691.7-797.7 mm, kurak g¿n sayēsē 42-

56 arasēnda, ortalama sēcaklēk 13.8 
o
C, en d¿ĸ¿k sēcaklēk -9.8 

o
C, en y¿ksek sēcaklēk 39.0 

o
C 

derecedir. Thornthwaite yºntemine gºre sahada ortalama olarak Temmuz-Aĵustos aylarēnda 

su aēĵē gºr¿lmekte, alt rakēmlara inildike kurak devre geniĸlemektedir (G¿vendi, 2013). 

Araĸtērma sahasē topraĵē killi balēk b¿nyeli, mutlak derinliĵi 120 cm den b¿y¿k, hafif 

asidik ºzelliĵe sahiptir (¢izelge 2). ¦st toprak ñkumlu killi balēkò, 30-60 cm derinlik 

kademesi ñBalēklē Kilò, 60 cm ve daha derin topraklar ise ñAĵēr Kilò vasfēndadēr. Derinlere 

doĵru inildike kil ieriĵinin arttēĵē, ºzellikle 30 cm derinlik kademesinden sonra kil ieriĵi 

yaklaĸēk iki katēna ēktēĵē belirlenmiĸtir (G¿vendi, 2013). 

¢izelge 2. Araĸtērma sahasēnda bazē toprak ºzelliklerinin toprak derinliĵine gºre deĵiĸimi 

(FSK: Faydalanabilir su kapasitesi, OM: Organik madde) (G¿vendi, 2013) 

Derinlik 

Kademesi 
Kum (%) Toz (%) Kil (%) FSK (%) pH OM (%) 

Toplam 

Kire (%) 

0-30cm 57.5 (18.7)*a
1
 17.4 (6.0)a 25.1 (14.2)b 12.5 (4.1)a 6.1 (0.3)b 3.9 (0.9)a 0,7 (0.43)a 

30-60cm 39.7 (21,4)b 13.7 (5.6)a 46.6 (18.2)a 13.7 (3.2)a 6.3 (0.2)ab 2.2 (1.6)b 0,7 (0.42)a 

60-90cm 38.4 (20.7)b 13.6 (6.4)a 48.0 (15.6)a 14.2 (4.4)a 6.4 (0.4)a 1.8 (1.3)b 0,6 (0.33)a 

Genel 45.2 (21.8) 14.9 (6.2) 39.9 (19.0) 13.5 (3.9) 6.2 (0.3) 2.6 (2.2) 0.7 (0.40) 
*Parantez ii standart sapmayē gºstermektedir. 

     
1 S¿tunda aynē harfle gºsterilen deĵerler istatistiki olarak benzerdir (P>0.05). 

   
Veri toplama 

Araĸtērma alanēnē oluĸturan Sinop Orman Ķĸletme ķefliĵini temsil edecek ĸekilde farklē 

yetiĸme ortamlarēndaki DK meĸcerelerinden 20 adet ºrnek alan belirlenmiĸtir. Her ºrnek alan 

daire ĸeklinde, kapalēlēk ve sēklēĵa gºre 400-800 m
2
 arasēnda deĵiĸen b¿y¿kl¿ĵ¿ndedir. Bu 

araĸtērma alanlarēndaki t¿m aĵalarēn gºĵ¿s y¿ksekliĵi aplarē ºl¿lm¿ĸt¿r. Daha sonra 

ºl¿len aplardan aĵalarēn gºĵ¿s y¿zeyleri (GY) hesaplanarak araĸtērma alanēnēn GY deĵeri 

(m
2
 ha

-1
) belirlenmiĸtir. Ardēndan araĸtērma alanēnēn merkezine yakēn ve GY orta aĵacē apēna 

en yakēn aĵacēn dibinde 1 m geniĸlik ve 2 m uzunluĵunda kºk ukurlarē kalēn kºklerin indiĵi 

derinliĵe kadar kazēlmēĸtēr. Her profilde sadece canlē ve ºl¿ halde kalēn kºkler (>5 mm) 

toplanmēĸ ve derinlik kademesine gºre 0-30 cm, 30-60 cm, 60-90 cm, 90-120 cm ve >120 cm 

ēkarēlan kºkler ayrēlmēĸtēr. Ayrēlan kºkler yaĸ halde arazide 0.01 gr hassasiyetindeki 

taĸēnabilir elektronik kantar vasētasēyla tartēlmēĸtēr. Daha sonra her derinlik kademesini ve 

farklē kºk kalēnlēĵēnē temsil edecek ĸekilde 1-1.5 kg aĵērlēĵēnda yaĸ ºrnek kurutulmak ¿zere 
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laboratuvara getirilmiĸtir. Kºk ºrnekleri 65 ÁC de ve 48 saat s¿re zarfēnda et¿vde 

kurutulmuĸtur. Kuruyan kºkler tekrar hassas terazide tartēlarak ºrneklerin nem kayēp oranlarē 

belirlenmiĸtir. Hesaplanan bu oranlar arazide ºl¿len t¿m kalēn kºk ºrneklerine oranlanarak 

profildeki kuru kalēn kºk biyok¿tlesi elde edilmiĸtir. Devamēnda kºk profilinde (2 m
2
) 

hesaplanan kºk biyok¿tlesi hektara evirme katsayēsē (10.000m
2
/2m

2
=5.000) ile arpēlarak 

hektardaki kalēn kºk biyok¿tlesi belirlenmiĸtir. 

Verilerin deĵerlendirilmesi 

Derinlik kademesi ve bakēya gºre KKB deĵiĸimi varyans analizi (ANOVA) ile 

incelenmiĸ, ortalamalarēn karĸēlaĸtērēlmasēnda duncan testi (P<0.05) uygulanmēĸtēr.   KBB ile 

ºl¿len toprak ºzellikleri arasēndaki iliĸkisinin belirlenmesinde Pearson korelasyonundan 

yararlanēlmēĸtēr. Ayrēca KKB ile ap, boy, yaĸ, aĵa sayēsē ve GY arasēndaki iliĸkisine 

regreasyon analizi ile bakēlmēĸtēr. Verilerin istatistiki analizlerinde IBM SPPS Statistic v.22 

paket programē kullanēlmēĸtēr. 

Bulgular ve Tartēĸma 

Canlē Kalēn Kºk Biyok¿tlesi 

Araĸtērma sahasēnda kalēn kºk biyok¿tlesi (KKB; ß>5mm) 6.7 ton ha
-1

 ile 34.0 ton ha
-1
 

arasēnda (ortalama 16.7 ton ha
-1
) bulunmuĸtur. Kayēnda yapēlan toprak altē biyok¿tle 

alēĸmalarēnda da benzer sonular bulunduĵu sºylenebilir (Cairns ve ark., 1997; Le Goff ve 

Ottorini, 2001; Mēsēr ve Mēsēr, 2013; Sargēncē, 2014; Tufekcioglu ve ark., 2004). KKB 

derinlere doĵru inildike azalmēĸtēr. Toplam KKBônin en y¿ksek miktarē (% 93) 0-30 cm 

derinlik kademesinde, % 6ôsē 30-60 cm derinlik kademesinde ve en az kēsmē ise (% 0.5) 60-90 

cm derinlik kademesinde belirlenmiĸtir (P < 0.05). Toprak derinliĵi 90 - 120 cm kºk yayēlēĸē 

ok az miktarda (% 0.1ôin altēnda) bulunmuĸtur. Son derinlik kademesinden (120 cm) sonra 

kºke rastlanmamēĸtēr. Toplam KKBônin % 93ôl¿k kēsmē 0 - 30 cm derinlikte yayēlmasēna 

benzer ĸekilde Avrupa kayēnēnda kºk k¿melenmesinin ilk 20 cm derinlikte yoĵunlaĸtēĵē 

belirtilmektedir(Schmid ve Kazda, 2005). Tufekcioglu ve ark. (1999) kavaklēk ve 

bitiĸiĵindeki ayēr kºk k¿tlesinin % 73ô¿nden daha fazlasēnē 0-35 cm derinlik kademesinde 

elde etmiĸlerdir. Jackson ve ark. (1996) ēlēman yapraklē ormanlarda kºk k¿tlesinin % 65ôi, 

ēlēman ibreli ormanlarda % 52ôsi, boreal ormanlarda ise % 83ô¿ 0-30 cm derinlikte 

bulunduĵunu bildirmektedir. 

Bu alēĸmadaki 0-30 cm derinlikteki kºk biyok¿tlesinin y¿ksek olmasē t¿r¿n biyolojik 

ºzelliĵi yanēnda toprak ºzellikleriyle de iliĸkili olabilir. Kºk yayēlēĸē ¿zerine toprak t¿r¿ ve 

geirgenliĵi etkili olabilmektedir (Cairns ve ark., 1997; Kantarcē, 1973). Korelasyon analizine 

gºre; KBB ile kum ieriĵi arasēnda pozitif iliĸki (R = 0.46; P = 0.003) varken, topraktaki kil 

miktarē arasēnda negatif iliĸki (R = -0.55; P < 0.001) bulunmuĸtur. ¥zellikle kil miktarēnēn 30 

cmôden sonra hēzlē ĸekilde artmasē (¢izelge 2) kºk¿n derinlere inmesini zorlaĸtērmēĸ ve 

bºylece kºk yayēlēĸē ¿zerinde etkili olmuĸ olabilir. Doĵu Karadeniz bºlgesindeki DK 

meĸcerelerinde aēlan birok toprak profillerinde kºk¿n 140 cm derinlere kadar inebildiĵi, 

ancak genel olarak kil ieriĵi y¿ksek topraklarda 20-30 cmôde kaldēĵē belirtilmektedir 

(Yēlmaz, 2005).  

G¿neĸli ve gºlgeli bakēlara gºre; t¿m derinlik kademelerinde KKB bakēmēndan ºnemli 

fark bulunmamēĸtēr. DKôda yapēlmēĸ bazē alēĸmalarda g¿ney bakēlarda kuzey bakēlara gºre 

daha y¿ksek toplam kºk biyok¿tlesi bulunmuĸtur (Mēsēr ve Mēsēr, 2013; Tufekcioglu ve ark., 

2004; T¿fekioĵlu ve ark., 2002). Bakēlar arasēndaki bu farkēn nedeni kalēn kºkten ºte,  besin 

maddesi ve su alēmēnda etkin rol oynayan kēlcal ve ince kºklerin miktarēnēn okluĵu olabilir. 

Benzer olarak Artvin DK meĸcerelerinde bakēlara gºre kēlcal kºk biyok¿tlesi arasē ºnemli 

fark bulunurken, ince ve KKB bakēmēndan fark bulunmadēĵē belirtilmektedir (T¿fekioĵlu ve 

ark., 2002). 
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Topraĵēn bazē ºzelliklerine gºre KKB deĵiĸimine bakēldēĵēnda; KKB ile faydalanēlabilir 

su kapasitesi arasēnda da negatif yºnde iliĸki (R = -0.41; P = 0.008), toplam kire miktarē ile 

pozitif korelasyon belirlenmiĸtir (R = 0.35; P = 0.029). Casper ve Jackson (1997) topraĵēn su 

ve besin maddesi miktarē arttēka toprak altē rekabetin (kºk yoĵunluĵu, kºk alanē) 

azalabileceĵini belirtmektedir. Diĵer bir ifade ile bitkiler su ve besin maddesince fakir 

ortamlarda kºk y¿zeylerini artērarak ihtiya duyduklarē maddeleri almaya alēĸmaktadēr 

(T¿fekioĵlu ve ark., 2002).  

KKB ile ortalama ap, boy, yaĸ ve aĵa sayēsē arasēnda anlamlē iliĸkiler bulunmamēĸtēr. 

Bu, alēnan ºrnek sayēsēnēn yetersiz olmasēndan kaynaklanēyor olabilir. Ancak GY ile KKB 

arasēnda pozitif yºnde anlamlē iliĸki (R
2
=0.67) bulunmuĸtur (P < 0.05; ķekil 3). Tek aĵa 

¿zerine yapēlan birok alēĸmada toprak altē biyok¿tle ile ap ve GY arasēnda pozitif yºnde 

ºnemli iliĸkiler elde edilmiĸtir (Bolte ve ark., 2004; Fin®r ve ark., 2007; Lin ve ark., 2006; 

Sargēncē, 2014). Bu alēĸmada tek aĵa ¿zerinde deĵil, ºrnek alan genelinde alēĸēldēĵēndan 

GY ile KKB arasēnda iliĸki bulunmuĸtur. Yani, aēlan profilde meĸcere ierisindeki birok 

aĵacēn kºk¿ ºrneklenmiĸ olabileceĵi iin KKB ile GY arasēnda iliĸki bulunulmasē daha 

anlamlē olduĵu sºylenebilir.  

 

ķekil 3. Gºĵ¿s y¿zeyi ile canlē kalēn kºk biyok¿tlesi arasēndaki iliĸki 

¥l¿ Kalēn Kºk Biyok¿tlesi 

Canlē kºk biyok¿tlesi karbon yutaklarēndan biri olduĵu kadar, ºl¿ kºk biyok¿tlesi de 

atmosferin karbon kaynaklarēndan bir tanesidir (McCulloch, 2015). Araĸtērma sahasēnda 

ºl¿m zamanē ºl¿ kalēn kºk biyok¿tlesi yaklaĸēk olarak 1.75 ton ha
-1

 olarak bulunmuĸtur. ¥l¿ 

kºk biyok¿tlesi ile eĵim arasēnda pozitif yºnde iliĸki elde edilmiĸtir. Yani eĵim arttēka ºl¿ 

biyok¿tle miktarēnda artēĸ sºz konusudur (R = 0.75; P < 0.001). ¥l¿ toprak altē biyok¿tle 

yetiĸme ortamē ºzelliklerine, aĵa t¿r¿ne ve ºl¿m zamanēna gºre deĵiĸim gºsterdiĵi 

belirtilmektedir (Tufekcioglu ve ark., 1999). 

Sonu 

Araĸtērma sahasēnda canlē KKB 6.7 ton ha
-1

 ile 34.0 ton ha
-1

 arasēnda deĵiĸmektedir. 

¥l¿m zamanē ºl¿ kºk biyok¿tlesi ise ortalama 1.75 ton ha
-1

 bulunmuĸtur. Toplam KKBôin % 

93ô¿ 0-30 cm derinlikte yayēlēĸ gºstermekte ve derinlere doĵru inildike KKB miktarē keskin 

ĸekilde azalmaktadēr. Bunda 30 cm derinlikten sonra artan kil miktarēnēn etkisi olduĵu 

d¿ĸ¿n¿lebilir. G¿neĸli ve gºlgeli bakē ayrēmēna gºre KKB miktarlarē arasēnda fark 

bulunmamēĸtēr. KKB ile meĸcerenin GY orta aĵacē apē, boyu, yaĸē ve aĵa sayēsē arasēnda 

ºnemli iliĸki bulunmazken, GY ile g¿l¿ iliĸki elde edilmiĸtir. 
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Sinop Orman Ķĸletme ķefliĵi sēnērlarēndaki DK meĸcerelerinde toprak altē kºk 

biyok¿tlesinin tespitinde 30 cm derinliĵin ºrneklemesi % 90 ¿zerinde doĵruluk 

saĵlamaktadēr. Ayrēca bu sahalarda KKB deĵeri, ºl¿m¿ kolay GY deĵiĸkeni kullanēlarak 

y=0.999e
0.045x

 denklemi yardēmēyla % 67 doĵrulukta kestirilebilir. Bu denklem ¿lkemizdeki,  

farklē ºzellikteki DK meĸcerelerinde elde edilecek toprak altē biyok¿tle denklemleri ile 

kēyaslanabilir. 
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Screening for Metsulfuron Methyl Phytotoxicity  in Seeds of Various Pine 
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Abstract 

In forestry, herbicide screening of woody plant seeds has been successfully used for the selection of safe 

and effective herbicides for tree species. Consequently, research time and costs can be reduced when compared 

to the respective traditional field experiments. Metsulfuron methyl is a systemic sulfonylurea herbicide used to 

selectively control herbaceous and woody weeds in conifer plantations. In the present study, the cumulative 

germination rate and germination speed of Austrian pine (Pinus nigra J.F.Arnold), Scots pine (Pinus sylvestris 

L.), and maritime pine (Pinus pinaster Aiton) seed presoaked in sulfometuron methyl solutions of 15 different 

concentrations (0-5% v: v), including a control, were evaluated in a rapid seed-screening trial in order to predict 

early field phytotoxicity of the herbicide on these pine species. At the end of the 28-day germination trial in the 

laboratory, the cumulative rate and speed of germination of the three pine species seed varied across different 

concentrations of sulfometuron. Sulfometuron methyl was not significantly phytotoxic to pine seed germination 

at low and intermediate concentrations, while seed germination was depressed at high concentrations. The 

herbicide appeared to affect germination speed more than cumulative germination. The use of this herbicide at 

low to intermediate concentrations in nursery beds and forest areas could afford young seedlings a rapid 

establishment and growth without significant phytotoxicity to seed germination. These results could be used to 

predict early efficacy of sulfometuron on young pine seedlings in the field along with field confirmation of the 

results. Selecting a herbicide concentration that is both efficacious on weeds and safe for crop trees is vital for 

the successful establishment and growth of pine seedlings on nursery and plantation sites. 

Keywords: Metsulfuron methyl, Phytotoxicity, Pine, Seed germination 

¢eĸitli ¢am T¿rlerinin Tohum ¢imlenmesinde Metsulfuron Metil  

Fitotoksisitesi 

¥zet 

Odunsu bitki herbisit tarama yºntemi ormancēlēkta kullanēlacak etkili ve g¿venilir herbisitlerin seiminde 

baĸarēyla kullanēlmaktadēr. Bu yºntem, muadili geleneksel saha denemelerine kēyasla araĸtērma s¿resi ve 

maliyetini olduka d¿ĸ¿rmektedir. Mets¿lfuron metil s¿lfonil ¿re sēnēfēnda sistemik seici bir herbisit olup ibreli 

plantasyonlarēnda yapēlan otsu ve odunsu zararlē bitki m¿cadelesinde kullanēlmaktadēr.  Bu alēĸmada kullanēlan 

hēzlē tohum herbisit tarama yºntemiyle, sulfomethuron metil herbisitinin kontrol dozu da dahil olmak ¿zere 15 

farklē doz sol¿syonu (%0-5, hacim bazēnda) ile ºn iĸleme tabii tutulan Anadolu karaamē (Pinus nigra J.F. 

Arnold), sarēam (Pinus sylvestris L.) ve sahilamē (Pinus pinaster Aiton) tohumlarēnēn birikimli imlenme 

y¿zdesi ve hēzē incelenerek herbisitin am t¿rleri ¿zerindeki ilk dºnem saha etkisinin ºngºr¿lmesi 

amalanmēĸtēr. Laboratuarda yapēlan 28 g¿nl¿k imlenme testi sonunda, am tohum imlenmesinin farklē 

herbisit dozlarēnda farklē tepki verdiĵi tespit edilmiĸtir. S¿lfometuron metil, d¿ĸ¿k ve orta seviyeli dozlarda 

imlenmeye ºnemli bir zarar vermemiĸ ancak y¿ksek dozlarda imlenmeyi olduka d¿ĸ¿rm¿ĸt¿r. Herbisit 

uygulamasēnēn birikimli imlenme y¿zdesinden ziyade imlenme hēzē ¿zerinde etkili olduĵu gºr¿lm¿ĸt¿r.  

Fidanlēk yastēklarēnda ve orman sahalarēnda d¿ĸ¿k ve orta dozlarda kullanēlacak sulfomethuron metil asli t¿rlere 

ºnemli bir zarar vermeden hēzlē bir fidan geliĸiminin elde edilmesine yardēmcē olabilecektir. Elde edilen bu 

sonular saha teyidinin yapēlmasēndan sonra sulfomethuron metilin gen karaam, sarēam ve sahilamē fidanlarē 

¿zerindeki saha fitotoksisitesinin tahmini iin kullanēlabilir. Zararlē bitkiler ¿zerinde etkili fakat asli t¿rler iin 

g¿venilir herbisit seimi fidanlēk ve dikim sahalarēnda fidan tutma baĸarēsē ve geliĸimi iin b¿y¿k ºnem arz 

etmektedir.  

Anahtar K elimeler: Methsulfuron metil, Fitotoksisite, ¢am,  Tohum imlenmesi          
 

                                                 
1
D¿zce University Faculty of Forestry Department of Forest Engineering, D¿zce 
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Introduction  

Seed sowing is commonly used as a major or supplemental method for tree 

establishment in natural forests and nurseries in many parts of the world including Turkey 

(Boydak and ¢alēĸkan, 2014) and the UK (Willoughby et al., 2003).  Weeds pose significant 

vegetation management problems in forest regeneration areas and nurseries.  The impact of 

herbaceous competition on young tree seedlings is particularly pronounced in forest areas 

established by sowing (Willoughby et al., 2003) and in nurseries, due to intensive practices 

such as irrigation, fertilization and soil tillage (Owston and Abrahamson, 1984).  In the 

absence of effective weed control, young conifer seedlings suffer greatly from competing 

weeds (Owston and Abrahamson, 1984).  

Herbicides are widely used in forest and nursery management around the world, with 

great control effectiveness and cost-efficiency (Radosevich et al., 2007). Chemical weed 

control is the most appropriate technique for the removal of competing vegetation among 

densely and, in most cases, irregularly spaced newly germinated tree seedlings on forest and 

nursery sites (Willoughby et al., 2003). Due to the lack of research on chemical weed control 

and the skill and knowledge necessary for its use, forest and nursery managers in Turkey 

generally prefer to employ high-cost manual weed control, which is only partially effective 

and requires using a labor force, a resource which is increasingly becoming less available 

(Eĸen and Yēldēz, 2000; Eĸen et al., 2005; Eĸen et al. 2006; Radosevich et al., 2007; Boydak 

and ¢alēĸkan, 2014). 

Rapid woody plant herbicide screening is a technique successfully used to screen  the 

efficacy and safety of forestry herbicides on tree species. This method reduces the one-year 

duration normally required for the research period to less than six months. Herbicide volume 

can be reduced from kilograms to milligrams, and the cost is less when compared to the 

respective time-consuming, traditional field experiments (Zedaker and Seiler, 1988; Bunn et 

al., 1995; Blair et al., 2006; Stanley et al., 2014). In particular, the rapid herbicide seed 

screening technique (i.e., soaking seeds in herbicide solutions prior to germination tests)can 

successfully predict herbicide phytotoxicity in tree seedlings in a much shorter period (1 

month or less),compared with extended (e.g., 10 months) conventional field experiments. 

Seed screening trials have effectively predicted the field performance of clopyralid, triclopyr, 

imazapyr, and several developmental herbicides for phytotoxicity in young loblolly pine 

seedlings (Bunn et al. 1995, Blair et al. 2006, Stanley et al. 2014).A high correlation was 

found between the efficacies of triclopyr and imazaypr on the seed germination of loblolly 

pine and on the height growth of the species in the field one year after treatment (Blair et al., 

2006).  

Metsulfuron methyl (Escort
È,

(methyl 2-[[[[(4 -methyoxy-6-methyl-1,3,5-triazin-2-

yl)amino]-carbanyl]amino]sulfonyl]benzoic acid] is a systemic sulfonylurea herbicide used to 

selectively control herbaceous and woody weeds in pastures and conifer plantations (Bowes 

and Spurr 1996, Monaco et al. 2002) including those of the southern pines (Pinus teada L., 

Pinus palustris Mill., Pinus echinata Mill., and Pinus elliottii Engelm.) and Douglasfir 

(Pseudotsuga menziesii (Mirb.) Franco) in the US (Minogue et al., 1991; Lefebvre, 2013; 

Osiecka and Minogue, 2014), and radiata pine (Pinus radiata D.Don) in South Africa (Gous, 

1996) and New Zealand (Tran et al., 2015). The 15
th
-day cumulative germination rate of the 

seeds pre-treated with triclopyr solutions successfully predicted, in terms of height and injury 

rates, the field efficacy of the herbicide on one-year-old loblolly pine seedlings32 weeks after 

treatment (Blair et al., 2006).  

Austrian pine (Pinus nigra J.F. Arnold), Scots pine (Pinus sylvestris L.), and maritime 

pine (Pinus pinaster Aiton) are ecologically and economically significant conifer species in 

Turkey (Gen, 2012). The former two pine species are native to Turkey while maritime pine 

is considered a naturalized tree species in Turkey. Forest nurseries have large seedling 
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production programs for these conifers to support progressively increasing afforestation and 

artificial regeneration activities in the country (Gen, 2012; Boydak and ¢alēĸkan, 2014).   

This study evaluated the cumulative germination and speed rates of the seeds of 

Austrian, Scots, and maritime pine soaked in solutions of various concentrations of 

metsulfuron methyl. The outcome of the present study will aid in the designing of an effective 

weed control program in forest nurseries that is acceptable for crop safety. In tandem with 

confirmation of the results in the field, this study will also shed some light on the 

phytotoxicity of the herbicide on young seedlings of the conifer species in forest and nursery 

areas. 

Material and Methods 

The seeds of Austrian, pine (Pinus nigra J.F. Arnold), Scots pine (Pinussylvestris L.), 

and maritime pine (Pinus pinaster Aiton)  supplied from the seed collection of Bolu Forest 

Nursery of the Bolu Regional Forest Directorate, Turkish Ministry of Forest and Water 

Affairs in the fall of 2015. Austrian pine seeds were collected from a seed stand located in 

Mengen-Daren (Bolu) between December 2014 and February 2015. Scots pine seeds were 

collected from a seed orchard of Aladaĵ (Bolu) origin, established in Mengen (Bolu) between 

October 2014 and February 2015. Maritime pine seeds were collected from Kefken Research 

Forest (Ķzmit) between February-March of 2015 (Cant¿rk, 2016, pers. comm.). Seeds had 

been collected from a varying number of individuals with the desired phenotypes (e.g. straight 

bole, free of bole and crown defects, good natural pruning, large growth increment) growing 

on the same aspect in the selected altitudinal zone. Seeds were subsequently stored in air-tight 

containers and refrigerated at 4-6
o
C in the seed lab of the D¿zce University Forestry Faculty 

until the experiment. According to K. Cant¿rk, Manager of the Bolu Forest Nursery, Bolu 

Regional Directorate of Forestry, all pine species seeds show abundant germination, and 

therefore, no stratification is used in forest nurseries in Turkey for any of the pine species 

prior to treatments (personal communication, 2015).  

Fourteen different solutions of sulfometuron methyl herbicide, in concentrations 

varying between 0.2-5.0% (v:v) in deionized water, were prepared in separate plastic 

containers (Table 1). A control solution with no herbicide (i.e., 0% herbicide) was also 

prepared. For each pine species, 250 seeds were separately placed in each of the 15 containers 

containing 100 ml of the respective herbicide solutions and soaked for 24 h in the lab using a 

procedure similar to Blair et al (2006). The seeds were then drained and placed on dry filter 

paper in petri dishes. For each pine species, 60 dishes (4 replications Ĭ 15 treatments), each 

containing 50 seeds, were employed. The dishes were later placed in a dark growth chamber 

at 20 ÁC for 28 days and checked every other day for germination. Seeds with a 5 mm-long 

radicle were considered germinated. The dishes were also regularly checked for moisture, and 

dampened with1-2 ml of deionized water as needed (Blair et al., 2006).  

The mean cumulative seed germination rate (GR) was calculated for day 7,14, and 28 

(GR7, GR14, and GR28, respectively) for each pine species. In addition, the speed of 

germination was graphically demonstrated. A completely randomized design was used for the 

study, with four replications. One-way ANOVA (analysis of variance) was employed for 

statistical test. The treatment means were separated using the Duncanôs Mean Separation Test 

(pÒ0.05). The Statistical Analysis System (SAS) was employed for analysis (SAS 1996).  
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Results 

Austrian pine seed 

Within the first and second week of the germination trial,44 and 93% of mean GR28 

occurred for the control seeds, indicating a high speed of germination (Table 1, Figure 1). The 

mean GR7, GR14, and GR28 significantly varied across herbicide concentrations (Table 1). 

At the end of the trial, herbicide concentration was shown to affect germination speed (GS) 

more than GR.  At low concentrations (0.2-0.6%), sulfometuron methyl did not significantly 

impair seed germination when compared to the control.  The low-concentration herbicide 

even appeared to increase seed germination in the second and last phases of the trial when 

compared to the control, although the differences were not significant. Although mean GR28 

started to decrease at intermediate herbicide concentrations (Ó0.8%), significant reductions 

occurred only at high concentration levels (Ó2.0%).  The mean GR28 was 27, 46, and 74% 

lower at 2, 2.5, and 5% concentrations, respectively, when compared to the control treatment.  

Table 1. Effects of sulfometuron methyl on mean cumulative seed germination rate of 

Austrian pine  

Herbicide Percentage  

(%, v:v)
1
 

Cumulative Seed Germination Rate (%) 

   7
th
 day

3 
  14

th
 day 28

th
 day

4    
0 35.5 Ñ3.9 a

2
 74.0 Ñ1.6 a 80.0 Ñ2.0 a 

0.2 19.5 Ñ3.3 ab 80.5 Ñ3.2 a 83.5 Ñ2.9 a 

0.4 11.0 Ñ1.3 bc 77.5 Ñ4.4 a 82.0 Ñ5.0 a 

0.6 14.0 Ñ2.6 b
 

75.5 Ñ2.8 a 81.0 Ñ3.9 a 

0.8   3.0 Ñ1.0 def
 

56.5 Ñ2.5 bc 68.0 Ñ3.6 ab 

1.0   5.0 Ñ1.0 cd 59.5 Ñ3.9 b 70.5 Ñ3.0 ab 

1.2   4.0 Ñ 1.4 de 52.0 Ñ4.2 bcd 64.0 Ñ4.7 ab 

1.4   0.5 Ñ0.5 g 55.0 Ñ2.6 bc 71.5 Ñ2.6 ab 

1.6   1.5 Ñ0.3 efg 47.0 Ñ3.5 cd 63.0 Ñ3.8 ab 

1.8   1.5 Ñ1.0 fg 46.0 Ñ2.8 cd 62.5 Ñ4.2 ab 

2.0   1.5 Ñ1.0 fg 43.0 Ñ1.3 d 58.5 Ñ2.2 b 

2.5   1.5 Ñ0.5 efg 31.5 Ñ4.8 e 43.5 Ñ6.4 c 

3.0   1.0 Ñ1.0 g 28.5 Ñ4.7 e 37.0 Ñ5.5 c 

4.0   0.0 Ñ 0.0 g 16.5 Ñ2.9 f 27.5 Ñ5.0 d 

5.0   0.0 Ñ 0.0 g 10.7 Ñ1.8 f 20.6 Ñ1.3 d 
1
Herbicide concentration effect was significant (p< 0.0001); 

2
Means within the same column with different 

letters are significantly different; 
3,4

 Log and arcsine, respectively, transformed values were employed for 

separation of the means. 

 
Figure 1. Mean cumulative germination speed of Austrian pine seed pretreated with various 

sulfometuron methyl percentages   



38 

 

Scots pine seed 

For the control seeds,21 and 90% of the mean GR28 occurred in the first and second 

week of the trial, respectively (Table 2, Figure 2), suggesting a lower GS when compared to 

Austrian pine.   

Similar to Austrian pine, herbicide solutions at 0.8% and higher substantially reduced 

the mean GR in the early and then in the intermediate phases of the germination trial. The 

mean cumulative GR7 was 59, 91, and 100% (total mortality) lower at 0.8, 1.4, and 2.5% 

concentration levels, respectively, when compared to the control. However, as in Austrian 

pine, the negative effects of the herbicide solutions diminished as the germination trial 

proceeded to the second week, and then continued until the end of the experiment. The 

herbicide solutions did not differ significantly from the control treatment for mean GR28, 

except for the highest-concentration treatment. The latter treatment reduced mean GR28 by 

29% when compared to the control treatment (Table 2).    

Maritime pine seed  

In general, the GR was lower than in the Austrian and Scots pines. The seeds of the 

maritime pine also began to germinate later than the seeds of the other two pine species, with 

no germination within the first week of the trial (Table 3, Figure 3).  

Table 2. Effects of sulfometuron methyl on mean cumulative seed germination rate of Scots 

pine  

Herbicide Percentage 

(%, v:v)
1
 

Seed Germination (%) 

7
th
 day

3
 14

th
 day 28

th
 day 

0 16.0 Ñ2.2 ab
2
 69.0 Ñ2.6 ab 76.5 Ñ2.0 a 

0.2 20.0 Ñ2.2 a 74.5 Ñ2.0 a 83.5 Ñ2.6 a 

0.4 11.5 Ñ2.8 ab 69.5 Ñ1.8 ab 76.5Ñ2.0 a 

0.6   6.5 Ñ1.0 abc
 

57.5 Ñ1.6 bcd 69.0 Ñ3.2 ab 

0.8   3.0 Ñ1.8 cde
 

63.5 Ñ1.8 abc 74.5 Ñ0.6 a 

1.0   5.0 Ñ1.4 bcd 63.5 Ñ0.6 abc 74.5 Ñ1.8 a 

1.2   3.5 Ñ2.0 cde 61.0 Ñ2.6 bc 74.5 Ñ3.6 a 

1.4   1.5 Ñ1.0 cde 54.0 Ñ4.8 cde 75.3 Ñ3.2 a 

1.6   1.0 Ñ0.6 cde 47.0 Ñ2.0 def 75.0 Ñ3.6 a 

1.8   1.5 Ñ1.0 cde 52.0 Ñ2.6 cde 68.5 Ñ2.8 ab 

2.0   0.5 Ñ0.5 de 43.0 Ñ2.4 efg 74.0 Ñ4.2 a 

2.5   0.0 Ñ0.0 e 32.0 Ñ2.2 gh 69.0 Ñ4.2 ab 

3.0   0.5 Ñ0.5 de 37.5 Ñ2.2 fg 74.0 Ñ2.8 a 

4.0   0.0 Ñ0.0 e 24.0 Ñ1.4 hi 69.5 Ñ3.0 ab 

5.0   0.0 Ñ0.0 e 13.5 Ñ2.6 i 54.0 Ñ4.2 b 
1
Herbicide concentration effect was significant (p< 0.0003); 

2
Means within the same column with different 

letters are significantly different; 
3
 Log transformed values were employed for separation of the means and 

nontransformed values were used for actual means 
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Figure 2. Mean cumulative germination speed of Scots pine seed pretreated with various 

sulfometuron methyl percentages   

Table 3. Effects of sulfometuron methyl on mean cumulative seed germination rate of 

maritime pine  

Herbicide percentage 

(%, v:v)
1
 

Seed Germination (%) 

14
th
 day 28

th
 day

    

0 27.5 Ñ3.1 abc 57.0 Ñ2.9 abc 

0.2 34.0 Ñ3.3 a 67.0 Ñ4.0 ab 

0.4 32.0 Ñ0.8 abcd 64.5 Ñ6.7 ab 

0.6 25.0 Ñ3.9 abcd 71.5 Ñ5.0 a 

0.8 23.5 Ñ1.3 abcde 67.5 Ñ6.1 ab 

1 21.5 Ñ3.8 abcde 56.5 Ñ3.4 abc 

1.2 22.0 Ñ4.1 abcde 63.5 Ñ5.7 ab 

1.4 19.0 Ñ1.3 bcde 61.0 Ñ2.1 abc 

1.6 16.5 Ñ1.9 cdef 49.5 Ñ1.3 abc 

1.8 18.5 Ñ3.4 cde 60.0 Ñ2.6 abc 

2 16.0 Ñ1.4 cdef 55.5 Ñ6.0 abc 

2.5 14.0 Ñ1.6 def 57.0 Ñ4.4 abc 

3 11.5 Ñ1.9 ef 46.0 Ñ2.4 bc 

4 10.5 Ñ1.9 ef 48.0 Ñ5.9 bc 

5   3.5 Ñ1.7 f 39.5 Ñ3.9 c 
1
Herbicide concentration effect was significant (p< 0.0003); 

2
Means within the same column with different 

letters are significantly different 
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Figure 3. Mean cumulative germination speed of maritime pine seed pretreated with various 

sulfometuron methyl concentrations 

The germination of the maritime pine seeds appeared to be less sensitive to 

sulfometuron methyl when compared to the germination of the other two pine seeds (Tables 

1, 2and 3). The GR14 significantly differed across herbicide concentrations. The mean GR14 

was the greatest at 0.2%, which was at least two-fold greater than the mean G14 at 1.6% and 

higher. However, these differences among treatments disappeared by the end of the trial 

(Table 3). The treatment demonstrated a lower level of statistical differentiation for GR28.The 

greatest mean GR28 occurred at the 0.6% concentration level (Tables 3). At high 

concentration levels (Ó3%), the sulfometuron methyl started to be phytotoxic for the maritime 

pine seeds. At the highest level, the mean GR was reduced by at least 30% when compared to 

low concentrations. Germination was further reduced with herbicide levels higher than 2.5%.  

At the highest herbicide concentration, the mean GR decreased to one-tenth of the highest 

mean GR observed (at 0.6% concentration) in the first two weeks of the trial (Table 3).  

Discussion 

Concentration-specific and species-specific herbicide phytotoxicity to seed germination 

has been previously reported for other herbicides and tree species (Willoughby et al., 2003; 

Blair et al., 2006; Stanley et al., 2014) and plants (Baskin and Baskin, 2014). For example, 

Willoughby et al. (2003) used nine different herbicides on pots seeded with various 

broadleaved (oak, cherry, sycamore,and beech) and conifer (Norway pine) tree species. They 

found that herbicide phytotoxicity varied by species and application level. Pendimethalin and 

nanpropamide were seen as promising for the majority of the tree species studied, and oak 

(Quercus robur L.) seed germination appeared to tolerate most herbicides at most rates 

(Willoughby et al.,2003). 

The effects of sulfometuronon seed germination of the pine species tested in the present 

study were also species- and application-level specific. Scots pine and maritime pine 

germination were fairly tolerant of sulfometuron methyl except for the highest concentration 

level, whereas Austrian pine seed germination started to display some phytotoxicity effects at 

intermediate concentration levels which became significant at high levels (Ó2%). Baskin and 

Baskin (2014) reported concentration-dependent herbicide phytotoxicity effects ranging from 

stimulating, to having no effect, to damaging on the germination of plant species. 

Although sulfometuron methyl was in general not considerably phytotoxic to pine seeds 

at the end of the 28-day trial, in concentrations greater than 0.6%it drastically delayed 

germination speed. Germination speed is considered a more meaningful variable than 

C
u

m
u

la
ti
v
e
 S

e
e
d

 G
e
rm

in
a
ti
o

n
 (

%
)

 



41 

 

cumulative germination rate for successful sowing (Boydak and ¢alēĸkan, 2014;¢etin,2010). 

Saatioĵlu (1971) reported that when compared to the cumulativegermination rate, 

germination speed in the lab is a better representative of the seed germination rate in the field 

for Austrian pine. Earlier seed germination produces more vigorous and competitive seedlings 

in the field than later seed germination (Boydak and ¢alēĸkan, 2014). Seedlings under rapid 

seed germination also show greater adaptation to site conditions, especially for summer 

drought (Dunlap and Barnett, 1984).  Although in the present study sulfometuron methyl was 

more effective on the seed germination speed than the cumulative germination rate, these 

negative effects would probably be offset by the positive effects of eliminating competing 

vegetation (Willoughby et al., 2003).  

In the present study, inconsistent cases where higher herbicide concentrations resulted 

in greater and/or lower germination rates than the control have also been reported by other 

researchers (Willoughby et al., 2003, Baskin and Baskin 2014).  Willough et al. (2003) 

attributed thesediscrepancies to high data variation which could be alleviated by conducting a 

greater number of replications in future studies (Willoughby et al. 2003). On the other hand, 

Baskin and Baskin (2014) attributed these inconsistencies to the stimulation effect of low-

concentration level herbicides. Herbicide seed screening can successfully predict the field 

efficacy of various herbicides on tree seedlings, thus substantially reducing the assessment 

period and cost (Bunn et al., 1995; Blair et al., 2006; Stanley et al., 2014).   

Conclusions 

Seed screening can enable the prediction of the early efficacy of herbicides for tree 

seedlings in the field. The cumulative rate and speed of germination of Austrian, Scots, and 

maritime pine seed varied according to the different concentrations of sulfometuron. Seed 

germinations of the studied pine species were not significantly impaired by different levels of 

sulfometuron methyl, while they were depressed at high levels of herbicide concentration. 

The herbicide affected germination speed more than cumulative germination rate. The use of 

this herbicide at low to intermediate concentration levels in nursery beds and seeded forest 

areas could provide rapid growth of seedlings without substantially depressing the 

germination rate.  Applying sulfometuron methyl at concentrations ofÓ 2% is not 

recommended for Austrian pine, whereas higher concentrations ofup to 4% could be tolerated 

by Scots and maritime pine seed. In addition, field trials are needed to confirm the results of 

this rapid seed screening.   
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Hasanlar Barajē (D¿zce-Yēĵēlca) ve ¢evresinin Ballē Bitkileri 

Neval G¦NEķ ¥ZKAN
1
, Necmi AKSOY

1
, Ahmet Salih DEĴERMENCĶ

2 

¥zet 

Bu alēĸmada, D¿zce-Yēĵēlca yºresi civarēnda bal arēsēnēn (Apis mellifera L.) yararlanabilme potansiyeli 

bulunan ballē bitkiler sunulmuĸtur. ¢alēĸma kapsamēnda Hasanlar Barajē (D¿zce-Yēĵēlca)ônēn ballē bitkilerinin 

belirlenmesi, tanētēlmasē ve arēcēlēĵa uygun alanlarēn floristik zenginliĵini ortaya konulmasē amalanmēĸtēr. 

Alanda gerekleĸtirilmiĸ olan flora alēĸmasē sonucunda 537 takson belirlenmiĸtir. Bu taksonlar arasēndan nektar 

ve polen ieren bitkiler konuyla ilgili alēĸmalar incelenerek tespit edilmiĸtir. Flora listesinin incelenmesi 

sonucunda 59 familyaya ait 207 taksonun, bal arēsēnēn yararlanma potansiyeli olan polen ve nektar ºzelliklerine 

sahip ballē bitki olduĵu belirlenmiĸtir. Daha sonra ballē bitkilerin Latince ve T¿rke adlarē, yetiĸtikleri ortamlar, 

ieklenme s¿releri ve arē tarafēndan kullanēlan ¿r¿nleri (polen, nektar) verilmiĸtir. Alanēn genel florasēnēn 

%38ôinin nektar ve polen ieren bitkiler olduĵu saptanmēĸtēr. Bu taksonlara bakēldēĵēnda 141 taksonun hem 

nektar hem de polen, 25ôinin polen ve 26ôsēnēn nektar ierdiĵi tespit edilmiĸtir. 

Bu bitki t¿rlerinin familyalara gºre daĵēlēmēna bakēldēĵēnda Fabaceae familyasē 34 takson (% 16) ile ilk 

sērada yer almaktadēr. Bunu Asteraceae familyasē 22 takson (%11),  Rosaceae familyasē 21 takson (%10) ve 

Labiatae familyasē 18 takson (% 9) ile takip etmektedir.  

Alanda belirlenen ballē bitkilerin yaĸam formlarēna gºre daĵēlēmlarē ise ĸºyledir: 77 taksonla  (%37) rozet 

yapraklēlar (Hemikriptofitler, 60 taksonla (%29) aĵa ve alēlar (Fanerofitler), 53 taksonla (%26) tek yēllēk 

bitkiler (Terofitler), 11 taksonla (%5) yarē alēlar ve ok yēllēk otsular (Kamefitler) ve 5 taksonla (%2) soĵanlē, 

yumrulu ve rizomlu bitkiler (Geofitler). 

Anahtar K elimeler: Yēĵēlca, Ballē bitki, Nektar, Polen. 

Melliferous Plants of Hasanlar Dam (Duzce-Yigilca) and Surroundings 

Abstract 

In this study, melliferous plants that can be used by the honey bees (Apis mellifera L.) were presented in 

D¿zce-Yēĵēlca region. The aims of this study are to determine and introduce melliferous plants of Hasanlar Dam 

(Yēĵēlca-D¿zce) and reveal the floristic diversity of suitable areas for beekeeping. As a result of flora survey, 537 

taxa were determined in the region. Nectar and pollen containing plants among the plants were defined from the 

relevant literature review. From the investigation of the flora, 207 taxa belonging to 59 families were identified 

as melliferous plants which have potential to be used by bees for their pollen and nectar. Then each plant were 

described with their Latin and Turkish names, habitats, florescence times and products (nectar, pollen). It was 

determined that 38% of general flora in the field were melliferous plants that including nectar and pollen. It has 

been found that 140 taxa contain both nectar and pollen, 25 taxa contain pollen and 24 taxa contain nectar.  

Fabaceae family was at the first place with 34 taxa (16%) according to distribution of taxa. It was 

followed by Asteraceae with 22 taxa (11%),  Rosaceae with 21 taxa (10%) and Labiatae with 18 taxa (9%). 

The plant life forms of Raunkiaer system are as follows: 77 taxa (37%) Hemicryptophytes, 60 taxa (29%) 

Phanerophytes, 53 taxa (26%) Therophytes, 11 taxa (5%) Chamaephytes and 5 taxa (2%) Geophytes. 

Key Words: Yēĵēlca, Melliferous plant, Nectar, Pollen. 

Giriĸ 
Bal, arēlarēn bitkilerin polen ve nektarlarēndan ¿rettikleri tatlē bir ¿r¿nd¿r. Arēlarēn kendi 

ihtiyalarēnē karĸēlamak iin yaptēklarē bal insanlar iin de vazgeilmez bir besindir (Anonim, 

2015b; ¥zmen ve Alkēn, 2006). Bileĸiminde bulunan eĸitli vitaminler, mineraller, organik 

asitler ve enzimler nedeniyle sindirimi kolay, besleyici ve pek ok hastalēĵa karĸē koruyucu ve 

tedavi edici ºzellik gºsteren fonksiyonel bir gēdadēr. Yapēlan araĸtērmalarla balēn hastalēk ve 

                                                 
1
D¿zce ¦niversitesi Orman Fak¿ltesi Orman Botaniĵi ABD  

2
D¿zce ¦niversitesi Orman Fak¿ltesi Orman Amenajmanē ABD  
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enfeksiyonlara neden olan birok mikroorganizmanēn geliĸimini engellediĵi, ¿lser ve diĵer 

mide hastalēklarē, kalp yetmezlikleri, arpēntē, kemik hastalēklarē, ºks¿r¿k, alerji, bronĸit, 

kansēzlēk, boĵaz aĵrēsē, sinir hastalēklarē, bazē cilt ve sinir sistemi hastalēklarē gibi birok 

hastalēĵēn tedavisinde olumlu etkileri olduĵu ortaya konmuĸtur. Ayrēca kabēzlēĵē giderdiĵi, 

v¿cuttaki kanē temizlediĵi, damarlarē geniĸlettiĵi ve kan dolaĸēmēnē kolaylaĸtērdēĵē, kalbi 

g¿lendirdiĵi, yaĵ hazmēnē kolaylaĸtērdēĵē, yara ve yanēklarē iyileĸtirdiĵi de belirtilmektedir 

(¥zmen ve Alkēn, 2006) 

Arēlar kendilerinin ve yavrularēnēn besin ihtiyacēnē karĸēlamak iin bitkilerden nektar ve 

polen toplayarak bal ¿retir. Polen arēlar iin dokularēn yapēmēnda kullanēlan proteinin 

doĵadaki tek kaynaĵēdēr. Nektar ise enerji veren karbonhidrat kaynaĵēdēr (Erdoĵan ve 

Dodoloĵlu, 2005; Anonim, 2016; Bakan, 2009; ¥zhatay ve diĵ., 2010). 

Bir bitki evcilleĸtirilmiĸ bal arēsē tarafēndan hasat edilebiliyorsa bal yapan bitki ya da 

ballē bitki olarak sēnēflandērēlēr. Arēlarla bitkilerin biroĵu arasēnda mutualizmin ok g¿zel bir 

ºrneĵi gºzlenmektedir. Arē bitkiden besin olarak nektar ve polen, kovandaki boĸluklarē 

doldurmak iin ise propolis elde ederken; bitki de dºllenme iin zorunlu olan tozlaĸmanēn 

gerekleĸtirilmesi bakēmēndan arēdan faydalanēr. Bu iki organizmanēn da karĸēlēklē yarar 

saĵladēĵē bir ortak yaĸamdēr (Anonim, 2015a). 

Arēcēlēktan y¿ksek verim saĵlayabilmek koloni verimliliĵi, koloni g¿c¿ ve 

alēĸkanlēĵēnēn yanē sēra, nektar ve polen kaynaklarēnēn eĸidine ve bolluĵuna baĵlēdēr. Uygun 

¿retim bºlgelerinin ve bunlarēn kapasitelerinin belirlenmesi, bitkisel kaynaklardan en ¿st 

d¿zeyde yararlanmayē saĵlayacaĵē gibi, ¿retimi ve verimliliĵi de doĵrudan etkileyecektir 

(Sēralē ve Deveci, 2002; Erdoĵan ve ark., 2005). 

Farklē ekosistem tiplerine sahip olan, Avrupa-Sibirya, Akdeniz ve Ķran-Turanò olmak 

¿zere ¿ farklē fitocoĵrafik bºlgenin kesiĸiminde bulunan ve ok eĸitli iklim tipleri ile 

jeomorfolojik ºzelliklere sahip olan ¿lkemiz hem ballē bitkiler hem de arē gen kaynaklarē 

bakēmēndan olduka zengindir (¢eliker, 2002; Atik ve ark., 2010; Kekeoĵlu ve ark., 2007, 

¥zhatay ve diĵ., 2010). 

Kekeoĵlu (2007) Yēĵēlca ilesi arēlarēnēn kanat ve dil uzunluklarē bakēmēndan T¿rkiye 

ortalamasēnēn ok ¿zerinde deĵerlere sahip olduĵunu belirlemiĸtir. Dil uzunluĵu, ºn kanat 

uzunluĵu ve arka kanat uzunluĵunun T¿rkiye bal arēlarē iin ºnemli derecede ayērt edici 

morfolojik karakterler olduĵu ve bu karakterler bakēmēndan T¿rkiye genelinden ¿st¿n olan 

yerel bºlge arēlarēnēn, ēslah ve seleksiyon alēĸmalarēnēn ana materyalini oluĸturacaĵē 

belirtilmektedir (Kekeoĵlu, 2007).  

Yēĵēlca bal arēsēnēn bazē fizyolojik ve verim ºzelliklerinin belirlendiĵi ve Anadolu ve 

Kafkas ērkē arēlar ile karĸēlaĸtērēldēĵē bir diĵer araĸtērma sonucunda; uuĸ etkinliĵi ve polen 

toplama yeteneĵi bakēmēndan gruplar arasēnda farklēlēk bulunmazken, yaĸama g¿c¿ ve y¿ksek 

bal ¿retimi bakēmēndan Yēĵēlca arēsēnēn deĵerli bir genotip olduĵu belirlenmiĸtir (Gºsterit ve 

diĵ., 2012). 

Bºyle ºnemli ºzelliklere sahip bir arē ekotipinin verimini arttērabilmek iin bal 

yapēmēnda kullanabileceĵi bitkilerin de belirlenmesi gerekir. Bitki olmadan arēcēlēk yapēlmasē 

d¿ĸ¿n¿lemez. Dolayēsē ile lokal flora alēĸmalarē arēcēlēk aēsēndan da olduka ºnemli bir yere 

sahiptir.  

Arēcēlēkta, istenen ¿retim ve ihracat rakamlarēna ulaĸēlabilmesi iin ºz¿lmesi gereken 

bazē sorunlar mevcuttur. Erozyon kontrol¿, mera ēslahē, orman bakēmē gibi alēĸmalarda 

arēcēlēk da gºz ºn¿ne alēnmalē, bal ¿retimi iin ºnemli bitkilerin bu alēĸmalarda 

kullanēlmasēna ºzen gºsterilmelidir (¢eliker, 2002).  

Floradaki iekli bitki t¿rleri arasēnda, arēlar iin polen deĵeri y¿ksek olan t¿r sayēsē ne 

kadar fazla ise polen toplama etkinliĵinin de o oranda y¿ksek olduĵu belirtilmektedir. Bal 

arēlarēnēn alēĸtēĵē doĵal florada b¿t¿n iekli bitki t¿rlerini polen kaynaĵē olarak 

kullanmadēĵē, bir tercih sºz konusu olduĵu, genel olarak florada arēlar iin tercih edilen 
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iekli t¿r sayēsēnēn t¿m iekli bitki t¿rleri ierisinde olduka d¿ĸ¿k bir pay aldēĵē 

saptanmēĸtēr (Baydar ve G¿rel, 1998).  

Bu alēĸma ile Yēĵēlca arēsē tarafēndan bal yapmak iin kullanēlabilme potansiyeli 

bulunan, nektar ve polen ieren bitkiler ve alandaki yayēlēĸlarē verilerek bu bitkilerin hangi 

bºlgelerde yoĵunlaĸtēĵēnē ortaya koymak amalanmēĸtēr. Bºylece uygun ¿retim bºlgeleri 

ortaya ēkarēlmēĸ olacaktēr. Ayrēca hangi bitkinin polen, nektar veya her ikisini birden ierdiĵi 

liste halinde verilerek bitkisel kaynaklardan maksimum faydalanma saĵlanmēĸ olacaktēr.  

Materyal ve Yºntem 

Hasanlar Barajē ve K¿¿k Melen ¢ayē Havzasē, D¿zceônin kuzeydoĵusunda D¿zce 

Merkez -Yēĵēlca ilesi sēnērlarē ierisinde bulunmaktadēr. 30
0
 51ô 53ò- 31

0
 17ô 57ò doĵu 

boylamlarē ve 40
0
 43ô 36ò- 40

0
 55ô 10ò kuzey enlemleri arasēnda yer almaktadēr (Anonim, 

1986-1995), (ķekil 1). 

 

ķekil 1. Araĸtērma alanēnēn genel gºr¿n¿m¿ 

Hasanlar Barajēônē ierisine alan K¿¿k Melen ¢ayē (Yēĵēlca-D¿zce) Havzasēônēn 

ortalama y¿kseltisi 350-400 m civarēnda olup, daĵlēk kesimlerde y¿kseklik 1700 môye 

ulaĸmaktadēr (Gºrcelioĵlu ve ark., 1999).  

Hasanlar Barajē Batē Karadeniz ikliminin etkisinde bulunmaktadēr. Ancak coĵrafik 

yapēsē dolayēsēyla bu etki sēnērlanmēĸ ve farklē iklim karakterleri oluĸmuĸtur. Araĸtērma alanē 

batēsēnda Marmara ikliminin etkileri gºr¿lmektedir. Batē Karadeniz ikliminde diĵer Karadeniz 

iklim tiplerine gºre nispeten daha az yaĵēĸ ile yaz ve kēĸ aylarēnda daha d¿ĸ¿k sēcaklēklar 

gºr¿lmektedir. Marmara iklimi ise, asēl Akdeniz iklimine gºre daha soĵuk kēĸ, normal kar 

yaĵēĸē, daha sēk don, daha hafif yaz kuraklēĵē ve buharlaĸma, daha fazla nemlilik ve bulutluluk 

ile karakterize edilmektedir (¥zyuvacē, 1999). 

Araĸtērma alanēna en yakēn D¿zce meteoroloji istasyondan alēnan verilere gºre 

D¿zceônin ortalama sēcaklēĵē 13 
o
C, ortalama yēllēk yaĵēĸ 840 mmôdir. Vejetasyon dºnemi 

Nisan ayēnda baĸlamakta ve Ekim sonlarēna kadar s¿rmektedir.  Fakat alēĸma sahalarē ile 

D¿zce ili arasēnda yaklaĸēk 200-700 m y¿kseklik farkē olduĵundan toplam yaĵēĸ fazla ve 

kēĸlar sert gemektedir.  Vejetasyon dºnemi ise daha kēsa s¿rmektedir. 

D¿zce havzasēnēn b¿y¿k bir bºl¿m¿ Mezozoik ve Senozoik yaĸlē fliĸ serileri ile 

ºrt¿l¿d¿r. Kil, kil taĸē, kum taĸē, akēl taĸē, marn ve yer yer kire taĸē ardalanmalarēndan 



47 

 

oluĸan bu birimler genelde yeraltē suyu bakēmēndan fakirdir. Bunun nedeni formasyonun killi 

olmasē sebebiyle yaĵēĸ sularēnēn derinliklere sēzamadan y¿zeysel akēĸla sel yataklarē ve 

derelere ulaĸmasēdēr (Gºrcelioĵlu ve ark., 1999). 

2007-2008 yēllarē arasēnda yapēlmēĸ olan ñHasanlar Baraj Gºl¿ (D¿zce) ve ¢evresinin 

Florasēò isimli y¿ksek lisans tez alēĸmasēnda saptanan bitkiler arasēndan polen ve nektar 

ierenler konuyla ilgili eĸitli kaynaklardan ve yapēlan alēĸmalardan yararlanēlarak 

belirlenmiĸtir (Anonim, 2015a; Anonim, 2015b; Anonim, 2015d; Anonim, 2016; Bilgen, 

2004; Davis, 1965-1988; Grozeva, 2011; G¿neĸ ¥zkan, 2009; G¿neĸ ¥zkan ve Aksoy, 2013; 

Karaca, 2008; ¥zhatay ve diĵ., 2010; Paschalis, 1997; Sēralē ve Deveci, 2002). 

Bu alēĸma kapsamēndaki haritalar ArcGIS 10.4
TM

 yazēlēmē kullanēlarak elde edilmiĸtir. 

Bulgular  

Belirlenen Ballē Bitkiler ve ¥zellikleri 

Bu alēĸma sonucunda 59 familyaya ait 207 takson belirlenmiĸ ve alanēn genel 

florasēnēn %38ô inin ballē bitki olduĵu saptanmēĸtēr. Bu taksonlara bakēldēĵēnda 141 taksonun 

hem nektar hem de polen, 25ôinin polen ve 26ôsēnēn nektar ierdiĵi tespit edilmiĸtir (¢izelge 1 

ve ¢izelge 2). ¢izelge 2ôde yer alan bazē bitkilerin polen ve nektar ierikleri hakkēnda bilgi 

edinilememiĸ, ancak konuyla ilgili yapēlan diĵer alēĸmalarēn ballē bitkiler listelerinde yer 

aldēklarēndan bu alēĸmaya da dahil edilmiĸlerdir. 

¢izelge 1. Araĸtērma alanēnda nektar ve polen ieren takson sayēsē ve oranlarē 
  Takson Sayēsē % Sembol 

Nektar-Polen 141 68 N-P 

Polen 25 12 P 

Nektar 26 13 N 

Bilinmeyen 15 7 - 

Bu bitki t¿rlerinin familyalara gºre daĵēlēmēna bakēldēĵēnda Fabaceae familyasē 34 

takson (% 16) ile ilk sērada yer almaktadēr. Bunu Asteraceae familyasē 22 takson (%11),  

Rosaceae familyasē 21 takson (%10) ve Labiatae familyasē 18 takson (% 9) ile takip 

etmektedir (¢izelge 2).  

Alanda belirlenen ballē bitkilerin yaĸam formlarēna gºre daĵēlēmlarēna bakēldēĵēnda ilk 

sērada 77 taksonla (%37) rozet yapraklēlar (Hemikriptofitler) yer almaktadēr. Bunu 60 

taksonla (%29) aĵa ve alēlar (Fanerofitler), 53 taksonla (%26) tek yēllēk bitkiler (Terofitler), 

11 taksonla (%5) yarē alēlar ve ok yēllēk otsular (Kamefitler) ve 5 taksonla (%2) soĵanlē, 

yumrulu ve rizomlu bitkiler (Geofitler) izlemektedir (ķekil 2), (¢izelge 2). 

 

 

 

 

 

 

 

 

 

 

 

ķekil 2. ¢alēĸma alanēnda bulunan ballē bitkilerin Raunkiaer (1934)ôin yaĸam formlarēna gºre 

daĵēlēmē
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¢izelge 2. Araĸtērma alanēnda yayēlēĸ yapan ballē bitkiler 

Familya No Bitki T¿r¿ T¿rke Adē Habitatē Yaĸam formu 

¢ieklenme 

Zamanē 

(Ay) 

Arē 

tarafēndan 

kullanēlan 

¿r¿n  

ACERACEAE  1  
Acer campestre L. 

subsp. campestre 
Akaaĵa Yol ve su kenarlarē Fanerofit 4-5 Nektar, Polen 

ANACARDIACEAE  2  Rhus coriaria L. Derici sumaĵē Aēk alan Fanerofit 6-7 Nektar, Polen 

APIACEAE  

(UMBELLIFERAE)  

3  

Daucus carota L. 

subsp. major (Vis.) 

Arc. 

Havu Yol kenarē Hemikriptofit 6 Nektar, Polen 

4  

Daucus carota L. 

subsp. maritimus 

(Lam.) Batt. 

Havu Yol kenarē Hemikriptofit 6 Nektar, Polen 

5  
Eryngium creticum 

Lam. 
Gºz dikeni Yol kenarē Hemikriptofit 7-9 Nektar 

ARALIACEAE  6  Hedera helix L. Orman sarmaĸēĵē Yol kenarē, orman ii Fanerofit 8-9 Nektar, Polen 

ASCLEPIADACEAE  7  
Periploca gracea L. 

var. gracea 
Ķpek fidanē Kayalēk Kamefit 4-7 Nektar 

ASTERACEAE 

(COMPOSITAE)  

8  Aster leavis L. Saraypatē Yol kenarē Hemikriptofit 9 Nektar, Polen 

9  Bellis perennis L. 
Koyungºz¿ 

papatya 

Fēndēklēk, 

aēk alan, 
Hemikriptofit 3-8 Polen 

10  
Carduus acicularis 

Bertol 
Devedikeni Yol kenarē Terofit 4-6 

Nektar, Polen 

 

11  
Carduus nutans L. 

subsp. nutans 
Devedikeni Yol kenarē Hemikriptofit Bilinmiyor 

Nektar, Polen 

 

12  
Centaurea calcitrapa 

L. subsp. calcitrapa 
¢obankaldēran Yol kenarē, orman ii Hemikriptofit 6-10 Nektar, Polen 

13  Cichorium intybus L. Hindiba Yol kenarē Hemikriptofit 4-6 Nektar, Polen 

14  
Cirsium hypoleucum 

DC. 
 

Orman ii,  

Yol kenarē 
Hemikriptofit 5-9 Nektar, Polen 

15  
Cirsium ligulare 

Boiss. 
 Yol kenarē Hemikriptofit 8-9 Nektar, Polen 

16  
Cirsium vulgare 

(Savi)Ten.  
Su dikeni Yol kenarē, taĸlēk alan Hemikriptofit 7-10 Nektar, Polen 

17  
Crepis sancta (L.) 

Babcock 
T¿yl¿ hindiba Meĸe-karaam ormanē Terofit 2-8 Polen 
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¢izelge 2 (devam). Araĸtērma alanēnda yayēlēĸ yapan ballē bitkiler 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ASTERACEAE 

(COMPOSITAE)  

18  
Doronicum orientale 

Hoffm. 
Kaplan otu Yol kenarē, nemli toprak Hemikriptofit, 3-7 Nektar, Polen 

19  
Matricaria chamomilla 

L. var. chamomilla 
Hakiki papatya Nemli toprak Terofit 3-4 Nektar, Polen 

20  
Matricaria chamomilla 

L. var. recutita (L.) 
Hakiki papatya Yol kenarē Terofit 3-4 Nektar, Polen 

21  

Senecio aquaticus Hill. 

subsp. erraticus 

(Bertol) Matthews  

Kanarya otu Yol kenarē Hemikriptofit 6-10 Nektar, Polen 

22  
Senecio vulgaris 

Waldst & Kit 
Kanarya otu Yol kenarē Terofit 3-8 Nektar, Polen 

23  

Sonchus asper (L.) 

Hill. subsp. 

glaucescens (Jordan) 

Ball   

Eĸek gevreĵi Orman ii, aēklēk Hemikriptofit 3-8 Nektar, Polen 

24  
Taraxacum bithynicum 

DC. 
Kara hindiba Yol kenarē Hemikriptofit 6-9 Nektar, Polen 

25  
Taraxacum laevigatum 

(Willd.) DC. 
Kara hindiba Yol kenarē Hemikriptofit 6-10 Nektar, Polen 

26  
Taraxacum serotinum 

(Waldst. & Kit.) Poiret 
Aslan diĸi 

Meĸe-karaam ormanē, 

aēklēk, 
Hemikriptofit 6-10 Nektar, Polen 

27  Tussilago farfara L. ¥ks¿r¿k otu Yol kenarē, tarla Hemikriptofit 3-4  

28  
Urospermum picroides 

(L.) F.W. Schmidt 

Dikenli teke 

sakalē 
Yol kenarē Terofit 3-6 Nektar, Polen 

29  Xanthium spinosum L. 
K¿¿k pētrak, 

Dikenli sēraca otu 
Yol kenarē Terofit 8-10 Polen 

BETULACEAE  30  

Alnus glutinosa (L.) 

Geartner subsp. 

glutinosa 

Adi Kēzēlaĵa Dere kenarē Fanerofit 4 - 

BORAGINACEAE  

31  Anchusa officinalis L. Sēĵēr dili 
Yol kenarē, 

fēndēklēk 
Hemikriptofit 4-7 - 

32  
Cynoglossum officinale 

L.  
Kºpek dili Yol kenarē Hemikriptofit 3-7 Nektar, Polen 

 

 

 



50 

 

¢izelge 2 (devam). Araĸtērma alanēnda yayēlēĸ yapan ballē bitkiler 

BORAGINACEAE  

33  Echium italicum L. Engerek otu Seyrek maki, Hemikriptofit 5-8 Nektar, Polen 

34  Echium vulgare L. Adi engerek otu 
Tarla kenarē, orman ii, 

aēk alan 
Hemikriptofit 5-9 Nektar, Polen 

35  
Heliotropium 

europaeum L. 
Siĵil otu 

Yol kenarē 

 

Terofit 

 
6-9 Nektar 

BRASSICACEAE 

(CRUCIFERAE)  

36  
Barbarea vulgaris R. 

Br. 
Nicer otu 

Yol kenarē, 

nemli yama 
Hemikriptofit 4-5 

Nektar 

 

37  
Brassica elongata 

Ehrh. 
 Tarla kenarē Hemikriptofit 4-6 

Nektar, Polen 

 

38  
Brassica nigra (L.) 

Koch 
Kara hardal Aēk alan,  tarla Terofit 3-5 

Nektar, Polen 

 

39  Brassica oleracea L. Lahana Tarla kenarē Hemikriptofit  Nektar, Polen 

40  
Raphanus 

raphanistrum L. 
Yabani turp Orman ii, aēklēk Terofit 3-5 Nektar, Polen 

BUXACEAE  41  Buxus sempervirens L.  ķimĸir 
Yol kenarē,  

kum 
Fanerofit 4-7 - 

CACTACEAE  42  
Opuntia ficus-indica 

(L.) Miller  
Frenk inciri Yol kenarē, K¿lt¿r Kamefit 4-7 Nektar, Polen 

CAMPANULACEAE  43  
Campanula lyrata 

Lam. subsp. lyrata 

Lirat yapraklē an 

ieĵi 

Orman ii 

yol kenarē 
Hemikriptofit 4-7 Nektar 

CAPRIFOLIACEAE  44  Sambucus nigra L. M¿rver 
Yol kenarē, 

su kenarē 
Fanerofit 4-7 Nektar, Polen 

CARYOPHYLLACEAE  

45  Silene conica L. Nakēl Aēklēk Terofit 5-6 Polen 

46  

Silene dichotoma Ehrh. 

subsp. sibthorpiana 

(Reichb.) Rech. 

Nakēl 
Yol kenarē 

orman ii 
Terofit 4-8 Polen 

47  Silene italica (L.) Pers. 
Nakēl, 

Yapēĸkanotu 

Yol kenarē, yama, 

fēndēklēk 
Hemikriptofit 6-7 Polen 

48  
Stellaria media (L.) 

Vill subsp. media 
Kuĸ otu Fēndēklēk Terofit  3-7 Polen 

CISTACEAE  

49  Cistus salviifolius L. 
Adaayē yapraklē 

Laden, Taĸg¿l¿ 
Aēk alan Kamefit 3-5 Polen 

50  Cistus creticus L. 
Pembe iekli 

Laden , Karaĵan 
Aēk alan, orman ii Kamefit 3-6 Polen 

CLUSIACEAE  

(GUTTIFERAE)  
51  

Hypericum calycinum 

L. 
Koyunkēran Yol kenarē Kamefit 5-8 Polen 
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CLUSIACEAE  

(GUTTIFERAE)  

52  
Hypericum 

montbretii Spach. 
Kantaron 

Yol kenarē, 

taĸlēk yama 
Hemikriptofit 4-7 Polen 

53  
Hypericum 

perforatum L. 
Birbirdelik otu Yol kenarē, kayalēk Hemikriptofit 4-8 Polen 

54  
Convolvulus arvensis 

L. 

Tarla sarmaĸēĵē, 

Mamēza 

Orman ii aēklēk, yol 

kenarē 
Geofit 4-9 Nektar, Polen 

CONVOLVULACEAE  
55  

Convolvulus 

cantabrica L. 
¢alēmsē sarmaĸēk 

Yol kenarē,  

kayalēk 
Hemikriptofit 4-8 Nektar, Polen 

56  Cornus mas L. Kēzēlcēk Aēklēk Fanerofit 3-6 Nektar, Polen 

CORNACEAE 57  Carpinus betulus L.  G¿rgen Yol kenarē, orman ii Fanerofit 7-8  

CORYLACEAE  58  Cucumis sativus L. Hēyar Yol kenarē Terofit 6-7 Nektar, Polen 

CUCURBITACEAE  59  
Juniperus oxycedrus 

L. subsp. oxycedrus 
Ardē 

Meĸe- karaam ormanē 

aēklēk 
Fanerofit Bilinmiyor - 

CUPRESSACEAE 60  
Carex pendula 

Hudson 
Sarkēk sapama Su kenarē Hemikriptofit Bilinmiyor Polen 

CYPERACEAE 61  
Dipsacus laciniatus 

L. 
Fesi taraĵē Tarla Hemikriptofit 7-9 - 

DIPSACACEAE 62  Arbutus andrachne L. Sandal Maki Fanerofit 3-5 Nektar, Polen 

ERICACEAE  

63  Arbutus unedo L. Koca yemiĸ 
Maki, 

yol kenarē 
Fanerofit 10-11 Nektar, Polen 

64  Erica arborea L. Funda Meĸe ormanē kenarē Fanerofit 3-7 Nektar, Polen 

65  

Rhododendron 

ponticum L. subsp. 

ponticum 

Mor iekli 

orman g¿l¿ 
Orman kenarē Fanerofit 3-8 Nektar 

66  
Euphorbia 

helioscopia L. 

S¿tleĵen, Seher 

otu, Zehir otu 
Yol kenarē Terofit 2-6 Nektar, Polen 

EUPHORBIACEAE  

67  

Euphorbia 

amygdaloides L. 

subsp. amygdaloides 

S¿tleĵen 

Yol kenarē, 

fēndēklēk 

 

Hemikriptofit 3-8 Nektar, Polen 

68  

Anthylis vulneraria 

L. subsp. pulchella 

(Vis) Bornm. 

Kadēn parmaĵē Yol kenarē Hemikriptofit 5-8 Nektar, Polen 

FABACEAE  

(LEGUMI NOSAE) 
69  

Genista lydia Boiss. 

var. lydia 
Katērtērnaĵē 

Fēndēklēk, 

aēk alan, 

yol kenarē 

Kamefit 4-6 Polen 
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FABACEAE  

(LEGUM INOSAE) 

70  Genista tictoria L. 
Boyacē 

katērtērnaĵē 
Yol kenarē Kamefit 4-7 Nektar, Polen 

71  
Lathyrus aphaca L. var. 

biflorus Post. 

S¿l¿k 

m¿rd¿m¿ĵ¿ 

¢ayēr, 

orman ii 
Terofit 3-6 Nektar, Polen 

72  Lathyrus cicera L. 
Nohut 

m¿rd¿m¿ĵ¿ 
Orman ii, aēklēk Terofit 4-5 Nektar, Polen 

73  

Lathyrus laxiflorus 

(Desf.) O. Kuntze 

subsp. laxiflorus 

M¿rd¿m¿k Yol kenarē Hemikriptofit Bilinmiyor Nektar, Polen 

74  
Lotus corniculatus L. 

var. tenuifolius L. 

Sepik, 

Gazalboynuzu 
Taĸlēk alan, aēk alan Hemikriptofit 4-9 Nektar, Polen 

75  
Medicago minima (L.) 

Bart. var. minima 
¢evrince Yol kenarē Terofit 3-5 Nektar, Polen 

76  
Medicago orbicularis 

(L.) Bart. 
Teknecik Aēk alan Terofit Bilinmiyor Nektar, Polen 

77  
Medicago turbinata (L.) 

All. var. turbinata 
¢evrince Meĸe-karaam ormanē Terofit 3-4 Nektar, Polen 

78  
Melilotus indica (L.) 

All.  
Taĸ yoncasē Yol kenarē Terofit 2-5 Nektar, Polen 

79  

Ononis spinosa L. 

subsp. leiosperma 

(Boiss.) Sirj. 

Dikenli 

kayēĸkēran 
Aēk alan Hemikriptofit 5-8 Nektar, Polen 

80  
Pisum sativum L. subsp. 

sativum var. arvense 
Bezelye Tarla kenarē Terofit 4-5 Nektar, Polen 

81  
Robinia pseudoacacia 

L. 
Yalancē akasya Yol kenarē Fanerofit 4-6 Nektar, Polen 

82  
Trifolium angustifolium 

L. var. angustifolium 

Dar yapraklē 

¿g¿l 
Fēndēklēk Terofit 3-4 Nektar, Polen 

83  
Trifolium campestre 

Schreb. 

Sarē iekli 

¿g¿l, Yonca 

Yol kenarē, 

orman ii, fēndēklēk 
Terofit 2-4 Nektar, Polen 

84  
Trifolium pratense L. 

var. pratense 
¢ayēr dutu Yol kenarē, fēndēklēk Hemikriptofit 3-9 Nektar, Polen 

85  
Trifolium repens L. var. 

repens 
Ak ¿g¿l Dere kenarē Hemikriptofit 3-9 Nektar, Polen 
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FABACEAE  

(LEGUM INOSAE) 

86  

Trifolium resupinatum 

L. var. microcephalum 

Zoh. 

¦g¿l, Yonca Aēk alan Terofit 5 Nektar, Polen 

87  
Vicia cracca L. subsp. 

cracca 
Burak, Kuĸ fiĵi Aēk alan Hemikriptofit 7 Nektar, Polen 

88  
Vicia hirsuta (L.) S. F. 

Gray 
Burak, Fiĵ Orman ii, aēklēk Terofit 5 Nektar, Polen 

89  

Vicia sativa L. subsp. 

nigra (L.) Ehrh. var. 

nigra 

Adi fiĵ Yol kenarē Terofit 3-5 Nektar, Polen 

90  

Vicia sativa L. subsp. 

nigra (L.) Ehrh. var. 

segetalis (Thuill) Ser. 

ex DC  

Adi fiĵ 
Aēk alan, maki, 

 
Terofit 3-5 Nektar, Polen 

91  

Vicia sativa L. subsp. 

incisa (Bieb.) Arc. var. 

cordata (Wulfen ex 

Hoppe) 

Adi fiĵ 
Yol kenarē, su kenarē 

 
Terofit 3-5 Nektar, Polen 

FAGACEAE  

92  Castanea sativa Miller  
Anadolu 

kestanesi 

Orman ii, 

yol kenarē, fēndēklēk 
Fanerofit 6-7 

Nektar, Polen, 

Tatlē ¥zsu 

93  
Fagus orientalis 

Lipsky 
Kayēn  

Orman kenarē, 

su kenarē, 

yol kenarē 

Fanerofit 5 - 

94  
Qercus cerris L. var. 

cerris 

Salē meĸe, T¿rk 

meĸesi 

Orman ii, 

yol kenarē 
Fanerofit 8-9 

Polen, Tatlē 

¥zsu 

95  
Qercus hartwissiana 

Steven 
Istranca meĸesi Aēk alan Fanerofit 7-8 

Nektar, Tatlē 

¥zsu 

96  Quercus frainetto Ten. Macar meĸesi 
Orman ii, 

yol kenarē 
Fanerofit 5 

Nektar, Tatlē 

¥zsu 

97  

Quercus petraea 

(Mattuschka) Liebl. 

subsp. iberica (Steven 

ex Bieb) Krassiln. 

Sapsēz meĸe Orman ii Fanerofit 9-10 
Nektar, Tatlē 

¥zsu 

98  
Quercus pubescens 

Willd.  
T¿yl¿ meĸe 

Orman ii, 

yol kenarē 
Fanerofit 9-10 

Nektar, Tatlē 

¥zsu 

99  
Quercus virgiliana 

Ten. 

Yalancē t¿yl¿ 

meĸe 
Orman ii Fanerofit 9-10 

Nektar, Tatlē 

¥zsu 
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GENTIANACEAE  100  
Centaurium erythraea 

Rafn. subsp. erythraea 

Kērmēzē 

kantaron 

Nemli toprak 

aēk alan 
Terofit 5-8 Nektar, Polen 

GERANIACEAE  

101  
Erodium cicutarium (L.) 

LôHerit subsp. cicutarium  
Ķĵnelik 

Meĸe- karaam ormanē 

aēklēk 

Terofit 

 
3-5 Nektar, Polen 

102  
Erodium malacoides (L.) 

LôHerit 

Ķĵnelik, 

Dºnbaba 
Yol kenarē, maki  Terofit 2-5 Nektar, Polen 

103  Geranium columbinum L.   
Uzun saplē 

turnagagasē 
Maki Terofit 4-6 Nektar, Polen 

104  Geranium dissectum L. Turnagagasē Maki Terofit 4-5 Nektar, Polen 

105  Geranium molle L. Yumusak ētēr Kayalēk, maki Terofit 3-4 Nektar, Polen 

106  Geranium purpureum Vill.  
K¿¿k 

turnagagasē 
Fēndēklēk, kayalēk Terofit 3-4 Nektar, Polen 

107  Geranium rotundifolium L. 
Yuvarlak 

yapraklē ētēr 
Yol kenarē 

Hemikriptofit 

 
3-5 Nektar, Polen 

JUGLANDACEAE  108  Juglans regia L. Ceviz Yol kenarē Fanerofit 4-5 
Polen, Tatlē 

¥zsu 

LAMIACEAE  

(LABIATAE)  

109  

Ajuga chamaepitys L. 

subsp. chia (Schreber) 

Arcangeli 

Bodur ot, Yer 

amē 
Aēk alan Hemikriptofit 3-10 Nektar 

110  Ajuga reptans L. 
Daĵ  mayasēl 

otu 

Yol kenarē, 

aēk alan 
Hemikriptofit 3-6 - 

111  
Clinopodium vulgare L. 

subsp. vulgare 

Yabani 

fesleĵen 

Aēk alan, 

yol kenarē 

 

Hemikriptofit 6-9 Nektar 

112  

Clinopodium vulgare L. 

subsp. arundanum (Boiss) 

Nyman 

Yabani 

fesleĵen 
Nemli yama Hemikriptofit 6-9 Nektar 

113  
Lamium garganicum L. 

subsp. laevigatum Arcang. 
Ballēbaba Dere kenarē Hemikriptofit 4-8 Nektar, Polen 

114  
Lamium purpureum L. 

subsp. purpureum 
Ballēbaba Yol kenarē,  fēndēklēk Terofit 3-6 Nektar, Polen 

115  

Mentha longifolia (L.) 

Huds. subsp. typhoides 

(Briq) Harley var. 

typhoides 

Ķt nanesi, 

T¿yl¿ nane 
Yol kenarē Hemikriptofit 6-10 Nektar, Polen 

 




