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Radial Variation of Annual Ring Width and Fiber Dimensions from
Natural and Plantation Trees of Alder (Alnus glutinosalL. Gaertner) Wood

Kamile TIRAK HIZALY, Nur g¢h ERDKN
Abstract

Due to the increasing demand and consumption of structural wood and the continuous development of
forest industries, plantations of fagtowing trees became important for sustainability of industrial wawd
material.Black alder tree Alnus glutinosa.. 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 dflackalde. The observations were made in young (28 years of age) and in maag¢3838
years of age). Three of planted trees were cut from MeryeMana i k ° y , three of natur al
from Mgzkac¢yél in Trabzon. From the breast height a
North side of them. For fiber miensions 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. Tiean annual ring width wak08 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 I er
2727 and 26.46 Om; fiber |l umen width were 18.68 and 1
wal | thickness were 8.59 and 9.14 Om for hemavasur al ar

significant difference between section of disc énnmiddle, 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 studyisprovide 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 |&#ted black alder woodkiber, Radial variatian.

Dojal ve Pl ant asy o(Almuaglutinedali. @aerner) K é z é | aj
nen

Odunl aréenéen Yeéilji ékeHAl kaBGgnontkhreéene
¥zet

Devam eden orman endg¢stri gel i Ki minin, yapésal od
b¢yéewédrm-1 ar én pl antasyonl ar é end¢gstriyel odun hamm:
gel mektedir. Bu -aléeékmada, plantasyonda ve doj a yeti
I i f boyutl aréndaki detfark.i mTr abed d m-& deanme kMgarmme tham aﬂémden
pl antasyon &j¢a-¢lncregy,él Mab-°Hagesi nden ¢- adet dojal aj a-
adet disk -éekarélarak g¢ney ve kuzey rn@ntedyalbey? nde
késemdan (°9ze yakeéen, orta ve kabuja yakén) al énméexkter
ile dejerlendirilmiktir. Pl antasyonda yetiken kezel s
yeti kKenl emnided.i r1l. P3&Gnt asyonda ve doj al yeti ken kezel
i statistik?’ ol arak anlamleée fark g°r¢l megkt ¢r . Lif b o)
farkleléek vardeér. Doj al- wdaumluarnt-d sny comrdaa |l yaertai ke nf kuéezzuénl
1119.43 Om; 1if -ape 27.27 and 26.46 Om; | ¢men geni k|l
9.14 Omédir. Lif uvzunluju, | if - apiékevne kéazZé&l ajeap-e ro dkuanl
ile birlikte artmecx, bununla birlikte doj al yeti ken
-al ékma sonucu plantasyonda ve doj al yetiken kkéezel aj e
farké anlamayé sajlamék ve dijer odun °zelliklerinin
Anahtar Kelimeler: Doj al yetiken kézélaja-, Bdgatasdepneaamyeti ke
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Introduction

Wood is one of the most important raw material used by. @aer 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 harvesbiin natural forests. Plantation forests play an
important role in the solution to this problefro meet this deficit, wood production has to be
increased in plantations by more growth per unit area with fast growing species.

Introduction of fast growingse ci es t o Tur key wRinsispgdster t ed i
and in 1939 withEucalyptus camuldenses f or ei gn species (Ayan
About two decades ago, it was stated that the studies on fast growing species in Turkey
should also be focudeon native broadleaved species suchFesxinus spp., Alnus spp.,
Populus tremulaUlmuss p p . , et c. ( ¢i - €édmmaenrodblack altleraus , 200:
glutinosa(L.) Gaertn.) belongs to the genAdnusthe family Betulaceaewhich comprises
about 36 spcies 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 relatisely fro
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 déegraw very well on
calcareous soi l ( Mc vean, 1956; Funk, 1990;

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 hia dine 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 #ha/year at 20 years irogd sites (Batu and Kapucu, 1995).

Alder wood is soft and diffuse porous, it has normally pale pirkiskivn colour, which
darkens somewhat on exposure to light but durable if kept under water. Because of this
property alder is used for jetties and undaev 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, plywa 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 wel |l as in various special p
Alder is ot 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 change& 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 theedranch
and roots (Gartner, 1995; Rupert et al., 2002). The primary structural block of wood is the
tracheids or fiber cells. These cells vary from %2 micrometers in diameter and from 870
4000 micrometer long (Panshin and Zeeuw, 1980). The variatiomsaa 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 Zeed®80; 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. 9B5; 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) sated 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 (©ng2041).

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 hardwd@uaswoodie, 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 radiation in
tracheid and fiber length- & rapid increase followed by constant length from pith to bark; 2
a smooth and continuous increase from pith to bark; aad $icrease from from pith to bark
up to a maximum, followed by a smooth decrease.

Radil variation in anatomical characteristics of five-yE&arold 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. @Gell wa
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, peead sugarberry
(Taylor and Wooten, 1973), dBucalyptus grandigMalan and Gerischer, 1987) and Bn
camaldulensigOhshima et al., 2003).

Radial variation of fiber morphology of five different poplar clones grown in the forest
station in the suburb dfiancchang 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 quebranchoblanc®atterns of variation of fiber diameter, lumen diameter,
and fiber cell wall thickness were examined using locations, trees and radial distances as
sources of variatiorResults 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 ingefitera
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 pithrtoib 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
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 influencesdammmogeneity, 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 radialiatemn 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 wquoperties for structural uses.



Material and Method

Black alder trees were felled from Eastern Blacksea Region of Turkey. Natural stand
was belong to Ma-kaU42@¢22a ,khn Blahetidrb dahdvay
belong to Meryemana region invdbzon 4 0 U4 2 6 0 4 0. BlacB alded treés Ware )
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 diaeter 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 deterasriaed
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.

Planted Stand Natural Stand

Trabzon

T1 T2 T3 T4 T5 T6
Region name/No Meryemana Yézéncyeg yeé
Slope Kuzeyb at e Kuzeyb at é
Aspect (%) 40 45
Altitude (m) 1221 1214
Coordination 40 U426040 [/ 4004306220 |/
Precipitation(mm yr") 971 902
Mean temperaturé(C 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 o8 o8 o8 88 68 38

DBH

A 5 cm long disk was taken at bs¢dneight 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).

Y&

Figure 1. Selected mnual rings and used wood cubes

All cubes were cut small wood chips abouR Icm 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 samplere 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 acquiregésausing the image analysis software
ANALYSIS FIVE. All measuremnts were made according Itdernational Association of
Wood AnatomistdAWA)(IAWA Committee, 1989).


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

The overall meansvere 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,efidength, fiber diameter, fiber lumen
diameter, double cell wall thickness 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 measuteat 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 X S Xmin Xmax
T1 436 208 1.63 8.85

Plantation T2 391 235 1.62 10
T3 369 209 052 8.01
Mean 408 216 0.52 1028
T3 196 1.06 0.78 5.77

Natural T4 183 1.39 046 6.17
T5 371 096 219 559

Mean 1.86 1.19 040 6.57

There is a significant diffence 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
treesvalues 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

r

3.25 mm (Yaman, 2009) , 2.98 mm in ArZiavi re:

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 aldtrees are shown in Fig. 3.
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Figure 4. The mean annual ring width of pladtand natural black alder trees

Highestannual ring widtlwas presented in the iratiyears; afterwardnnual ring width
began to decline rapidly with increasing the age for planted and nbkacklalder trees (Fig
4). In natural black alder trees there was no uniformity in annual ring width for individual
trees. Uniformity of growthate 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-wsiog industries.
Uniform wood is desable not only for manufacture of fiber products but for solid wood
products as well. Withining 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 o 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 tneesshigher (4.08 mm) than natural
trees (1.86 mm).



Fiber Characteristics

The mean fiber length values were 1115.1 and 1199.48, the mean fiber
values were 27. 27 fibarldmed diamété& valdes werd 118.68 antel .32
Om, d celivball thickness of fibev al ues wer e 8for Baturalaamdgplarged 1 4 On
black alder wood respectively. Statistical analyses revealed significant differences between
planted and natural trees in fiber lendther diameterfiber lumen diameteand double cell
wall thickness of fiberThe mean of fiber length ardbuble cell wall thickness of fiben
planted trees was higher than the natural trabsr Biameteandfiber lumen diameteralues
in planted trees were lower than that of naturadreé\nalysis of variance carried out at 5%
probability level showed that the variations in fiber lendther diameter fiber lumen
diametey anddouble cell wall thickness of fibdor different radial position were significant
for natural black alder #es. Fiber lengttjber lumen diametenddouble cell wall thickness
of fiberwere significantfiber diametemwas not significant for planted black alder trees.

In innerwood, fiber length was lower than in middle and outerwood; fiber diameter was
highe in outerwood than in inner and middlewoddyer lumen diametewas higher in
innerwood than in middle and outerwoathuble cell wall thickness of fibavas lower in
innerwood than in middle and outerwood for natural black alder wood. Fiber length was
lower in innerwood than in middle and outerwod@itler diameterwas similar,fiber lumen
diameterwas higher in innerwood than in middle and outerwatmlible cell wall thickness
of fiberwas lower in innerwood than in middle and outerwood for planted lallaes wood.

Fiber length fiber lumen diametedouble cell wall thickness of fibevalues has significant
difference in inner and outerwood between planted and natural black alder wood fibecept
diameter For all fiber dimension values were nonsfgr@int in middlewood (Table 3).
Significant difference was seen on innerwood and outerwood between planted and natural
black alder wood.

Table 3.Fiber dimensions of plardeand natural black alder trees

N Planted Natural

Property  Position —, - on Min. Max.  SD Mean Min. Max. SD p<0.05
Fber inner _ 1093.80 64054 1802.47 168.93 94587 468.71 1637.01 184.24  *
fongth Middle 1229 760.94 1573.44 160.08  1192.08 750.38 1680.56 17657 ns
(Gm) _Outer 12755f 807.1 195749 101 1207.38 691.88 166027 219.33  *

Mean  1199.43 64054 1957.49 189.82 11151 468.71 168056 227.97 *
Cbre inner 2579 17.86  36.77  3.96 2653° 16.77 3694 4.18  ns
oo, _Middle 2687 1162 39.94  4.81 275P 1692 4205 49 ns
( Om) _ Outer 277% 16.75 37.95 455 27700 18.73  44.48 431  ns

Mean 2646 1162 3994 447 2727 1677 4448 449  *
Fiber Inner  17.97%° 11.03 277 _ 3.59 19.196 1118 291 364 *
lumen Middle  17.4% 427 2763 414 182 1091 3372 4.06 ns
diameter —_ Outer 1658 741 3055 481 1868 1005 3425 374  *
( ®m) ~ Mean 1732 427 3015 4.4 1868 10.05 3425 383 *
Double _ Inner 782° 379 1380 1.64 740 431 1244 145 ~*
cellwall — Middle 9.40° 436 1667 228 93P 483 2056 233 ns
thickness_Outer  1021c 3.5 _ 21.20 3 909 543 1596 186 *
( ®m) ~ Mean 9014 355 2120 257 859 431 5056 2.09 *

-Letters show significant differences between positions* Significant difference between planted and natural trees.
Z ns non significant.

Analysis of variance carrieout at 5% probability level showed that the variations in
wood fiber length andouble cell wall thickness of fibefior different stand (planted/natural)
and radial position were significant but the variations in widnel diameteandfiber lumen
diameterfor different position were not significant.

Fiber length increased with increase in age both planted and nalaskblder wood,
generally an increase from innerwood to outerwood (Figure 5). Similar results had been
reported in the wood of plantétlicalyptus globuluglorge et al., 2000) antectona 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 (lzekor 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 diasssteiated
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; Rogal,e2007). Fiber lumen width
decreased with age and also from innerwood to outerwood for plataekl alder wood.
Fiber lumen diameter first decreased to middlewood then increased to periphery for natural
black alder wood. This showed that fiber lumendth 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 twrease 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.

(28]
o

1500 = E
£ £
2 1000 Z 5
= 52
T 500 2 E 15 ‘ .
5 0 i Inner Middle Outer
5 — - -
2 Inner Middle Outer —¢—Natural grown == Plantation grown
==¢==Natural grown === Plantation grown
_ 28 == 15
% 26 § =, 10 P_—_‘—='7
g =
EE 3% 5
<52 . : S 2
2 Inner Middle Outer 235 0 ' . '
= == Inner Middle Outer

=+—Natural grown =@—Plantation grown .
—4—Natural grown === Plantation grown

Figure 5. Radial variatons of fiber dimesions

For naturalblack alder wood, fiber lumen diameter was decreased towards pith to
periphery but for plantedblack alder wood it was increased. This may be related to age
classes. While natural trees were&@Byears old, planted trees were 28 yeats Bbbel 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;iwewp and Yang, 2000;
Adamopoulus et al., 2010; Moya and Tomazello, 2007).

Radial variation oParaserianthes falcatarirom 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 propertie2a#éIpoplar 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 twizkness of fiber from pith to
outwards as in current paper.

Fiber dimensions oMelia dubiawas evaluated as fast grown and slow grown wood.
The fast grown wood showed higher numerical values for fiber length, fiber diameter, fiber
lumen diameter andouble 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 curent paper, fiber lengtlijper diametemanddouble cell wall thickness of fibealues

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

The fibers of naturablack alder wood were shorter than the plamtatgrowing, 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). Fiblength 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 witlnigh tear resistance. Paper made primarily of tinelled cells also tends
to have very low folding endurance (Shmulsky and Jones, 2011).

According to | AWA (1989) fiber l ength cl
medium length is 9024 6 00 Omn ganfdi bleor s are 1600 Om. The
thickness are based on the ratio of lumen to wall thickness. Fibers are vemalileat;, fiber
lumen 3 or more times wider than the double wall thickness, fibers aredhimick walled,;
fiber lumen lesghan 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 thito thick walled. There is no difference in
classification of fiber dimensions.

Conclusion
The results of this study can be summarized as follows:

1 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 digfeifisantly among planted

and natural black alder trees.

1 With increasing of cambial age the annual ring width were decreased for all black alder
trees.

1 Statistical analyses revealed significant differences between planted and natural black alder
trees in iber length, fiber diameter, fiber lumen diameter aodble cell wall thickness of
fiber. The mean of fiber length, fiber diametdouble cell wall thickness of fibén planted

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

1 The radialdifferences in fiber length, fiber diameter, atalble cell wall thickness of fiber

of planted and natural black alder wood were discovered significant (p<0.05). Fiber length,
fiber diameter, andouble cell wall thickness of fibémcreases with age fdroth planted and
natural, however fiber lumen diameter decreases with age for natural trees.

1 Fiber length fiber lumen diameterdouble cell wall thickness of fibevalues has
significant difference in inner and outerwood between planted and naturalatdackvood,
except fiber diameter.
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Yer | i ve Yabance Aja- T¢rlerinin Kegll
Odunun Esmer ¢¢r ¢ kI1CGokn i Mapnht oar rgh Kapr uéknédaanna (
Dayanéménén Arakteéer él maseéeé

¢ajl ar “AlTukAOPAL?

¥zet

Ahkap mal zemenin kullaném vyerindeki servis °mrg¢n,
adaml arénén araktérma konusu ol muktur . Bu kamgasal | a odul
madde geliktirilmiktir. Genellikle deécx mek©nda kul | ¢
ki myasall ar i - mek©nda kull anélacak ahkap mal zeme i -
korunmasénda i nsamaysaacjalké] @m@ar eznayrear in&d doell er i ni n gel i &
-al ékmada yerli a jPmus sylvestrid cevizifugires migrds av € - y m| @Rolointla akasya
sp) , yabancé afj a- Piptadenisatrum afric@nnjn akap Swistenianfahogany ve iroko
(Chlorophora excelga odunl are yakeéelarak k¢l l eri il e saré-am nu
Yer | i ve yabancé aja- te¢grlerinin k¢gllerinden hazérl an
113 stanrdartdZnhafgftal ek s¢re i |Goniophermputeanangng ek bk a manat a
berakél mékter . Mantar test.i sonrasé saré-am odun ©°r ne
ve kontrol °rnekl eri idter klarxred eaklteriendnee ko €tr al Srma € %4,
saré-am k¢l l eri ile emprenye edilen °rneklerde %33, 1
°rneklerinde ise asagéabkbéelkl BawlRé, heyeaea dkriadee dahoima vei r . Tr
akaju aja- te¢grlerinin keglleri i Ve @®wmmPraehnhgel érdkd kaeanbaac
odununun k¢l l eri il e emprenye edilen odun °rneklerind
kaybeée ilrecoko ikel emprenye edilen °rneklerde meydana (¢«
odun koruyucu et ki si ol duju bilinen silis maddesinin
il e i roko kel l erinion odamunkao r mancéhd eesnid ¢clt ai sk nde] ediua

éekméexkter.

Anahtar Kelimeler: Coniophoraputeana Odun kor uma maddesi , K¢l , Il roko, S

Investigation of the Fungal Resistance of Scots Pine Wood Impregnated
with Domestic and Exotic Tree Species Ash gainst 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 déveloped
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 wod interior application. In this study, Scots pine samples were impregnated under vacuum
with Scots pine Rinus sylvestrls walnut Juglans nigra and black locustRobinia sp) from native trees
species, dahomaPiptadenisatrum africanujn mahogany $widenia 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 expogedniophora puteandrom white rot fungi according to EN113
standard dr 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, averagedf33,3% and 19% mass
losses occurred in impregnated samples withtc®cpine, 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 Scatprpipeated with Iroko

Dezce s inti evseir, Orman Fakg¢gl tesi Orman Endg¢gstri M¢hendi s
* Sor uml u-posta adeescagharalecay@duzce.edu.tr
Dizce l'niversitesi, Orman Fak¢l tesi Oriman Endg¢stri M
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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 showd that Iroko ash might be evaluated as wood protection material in wood protection industry.

Key Words: Coniophora puteanaWood preservative, Ash, Iroko, Scotch pine

Giri Kk

Knsanl ék tarihinin en eski yapé materyall e
kull aném alané bulunmaktadeér (Yazeéeceé, 2005)
ol ar ak, déck cephe kapl amal ar énda tiyelk e me \
konstr¢gksiyonl arda k°°pr ¢, travers ve 1iskele
kull anél maktadeéer (Erdin, 2003). Kyi cila kab
esteti k g°re¢negke, doj al maleze & aaltery 2L26006i) h

Ancak rutubet al ep vermesi, boyut sal st a
mantarl ar taraféendan biyolojik olarak bozul
dol ayé aja- malzemenin de birnadkémagesawvndat
i htiva eden mal zemelerin korunmaya i htiyaceé
korunmasé °nemld.i hal e gelAmikkatpi rma(l Tzaekmeél oejrli un
emprenye i K|l emi il e yapeéel makttiakd éfra k tE°nrplreerney ek .
maddel er | e basén- ve vakum alténda muamel e
Emprenye maddel er i olarak suda -°z¢nen, ya
emprenye maddel er i kull anél maktader .

Ahkap mal zemeindiinn karanmasmaceéel ar bir-ok vy

maddel er gel Ktirmiklerdir. Ancak bu Ki myas

[
korunmal aré i-in her zaman wuygun ol mamakt ac«
halinde ol dukI| aa éz ar-arn vienrseacne ks amd ded etlner ol ma
adaml aré doj al ahkap kor u¥man erfaednd evl @002 vekg e | i K |
Tak- v@grd(2013) vyaptéklarée bir -alékmada bitKki
ol arak kdaéd.anméxkl ar

K¢l , yanmék organi k maddel er defbs kgié i-ar Bal a
temi zI ik mal zemesi ol ar ak kull anél makl a bi
Yakél an maddenin ne oldujuna bajl é& «kalkdria&k |
g°sterebilir. Odun materyalinin t¢greéegne bajl
k¢l ¢ngn yapésénda genel ol arak kalsiyum, pot
bul unur (¥nal ve ar k., 1989) . Yapelram hdkbo K
(Potasyum OKksit) % 280, BOs (Fosfor Pentaoksit) % 0, 9 65, CaO (Kalsiyum Oksit) %

20347, 8 ol duju g°r¢é¢l megktegr (¢izelge 1) (URL 1

¢izel g@®dun k¢l ¢ i -erisinde bulunan bilexki kl e
At S0 . dzt dzy Yl F
KO %25-40
P.0s % 0,958,65
CaO 20,347,8
Aj a- mal zemede =-¢r ¢kl ¢k yapan bir-ok far
Bunl ar odunda meydana getirdi kIl eri renk dej
-er ekl ¢kl eri beyaz -wva ¢kdmkr, -yarmaklakk t-¢rr.e kIl E
mal zemede sel ¢l ozu t ¢ ket en mantarl|l ardeér . B
amaceéyla bazé yerli ve yabancé aj a- terl eri
dej er |l endiur ialmai-kltae,r ekmplrieenry ei ledi | en sar é-am
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-¢er ekl ¢k yapaGonmarmptharrlaa3 pduatye anadgwl e mar uz

Mant ar test.i sonrasé aja- te¢grlerine gere kgl
Materyal ve Y°ntem
Aj a- T¢rlmemiinivre Ke El de Edi | mesi

Bu -al ékmada yer |l i Pmjsaylvestrigceviz @uglans digaave s ar é -
yal anc éRol@nkaasg ya ya@bancé aj a- Pigtagenisagumiaficheuym da h or
akaju Gwietenia mahogapwe iroko Chlorophora ecelsg odunl aré kull anel
terl eri D¢zce y°resinden temin edil miktir. E
yakél mal aré sajl anméxkter. Yakma i kKl emini t a
i -erisine kontwell ammexk éaj.ez|l aré kapat
Aja- K¢llerinden Emprenye Sol ¢syonu Hazérl an

Aj a- mal zemenin korunmasé amaceéyla kull an
end¢gstride %4,8 konsantrasyonda kull anél makt
il e mukayesaja-ingsgmhemegnegnm kel ¢gnden %4, 8 kon
ayarl anméxkteéer. 4,8 gram kgl hassas terazide
karéekém ol madéejé i-in s¢zme y°ntemiyle -°9z¢n
Sarée-am @dneklerinin Hazérl anmaseé

Emprenye edilerek mantara yalTSEis&IENdBk ol a
standardéna g°ra80milbXb oeji K(iEkdyuknae Tej et R
kesil erek hazérl anmékteéer. damezadia kosdaumn A Irmaes
°zelli kle dikkat edil mi ktir., 50 AC de gece L
hal e getirilmiktir.

Saré-am ¥rnekl er ilemBmprenfeEtim&iol ¢ syonu
%4 , 8 konantrasyonda hazéerlmemasgarh@&-ranbiar nk

yerl exktirilmicktir. Emprenye I K1 e mi cam Dbir
°rnekl erine k¢l sol ¢syonunu fikse et mek ama
yararl anéel méext ér . Bu - al &k ma ak asps,sraemeéi nl dea u6yOgOu
Emprenye edi | eConiophdra putednsna ek heéha ya208Gvel madar
% 65 bajel nem ortaménda stabil hal e ul akénc
Sar é- am ¥ r QoeidphomiuiecanaMant ar éna Maruz Bér akeéel mas:s

Mant ar testl eri D¢zce | niversitesi Or man
Bl ¢ mg, Or man Bi yol oj i si vV e Od u nConigpharau ma L ¢
puteanamant ar énén gel i ki mini saj] |l amak i -in ME
hazérl anméwtr é aldev8BRamMbas én - alténda 20 daki
edi |l mi ktir. Mantar akeél ama i1 k| emi Kekil l16de
or t antemophara puteanmna nt ar énén gel i kK {Cmé % I0ruthbetfet a s ¢ 1
bekl etil erek ger-eklextirilmixktir. Emprenye
agar) besi or t £omophara puteaddna mma& Kk eé md ah2 haft al ek
berakeél mexter. Mant ar testi sonr asremi Xr nwee |

mant ardan kaynakl anan % aj érl ék kayéplaré he
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kekil MAntar besi ortaménén steri.l ortamda hae
yat ér él mase

Bul gul ar ve Tartékma

Bu -al ékmada el de ®@diVventbmégoaén2dde zg? gel
saré-am k¢l l eri il e muamel e ediRlagreriakekam
meydana gelirken saré&idmnk?IBI3eKil erelle z#ag melé
muamel e edilenlerde %26 meél gakdntenaRaspgpaal kgl
kaybe meydana gel mi ktir. Tropi k aj a- t ¢rl e
°rnekl erinde, dahoma ajacé k¢l ¢ i1l e empr el
emprenye edilenlerde %l18,rdenwe ledokenhpade k
ajeéerl ek kaybé meydana gelmiktir. Yerl:/ ve Yya
meydana gel en yé¢zde ajérl ek kayéplaréndan
hesapl anméktéer. ¥rnerjemyeceevdizl ean a°créen eksll er iin e
koruma yg¢zdesi 39,6 iken lroko k¢l e 1 1e emp
koruma y¢zdesiEN92,13 cscltmawmkltautr | arénda odun ko
-er ekl ¢ é¢ne karik-éi netakjidril éokl akba yl énpelsar énén en
gerektijini belirtmektedir. Il roko odunu k¢ |
ortalama %3,4 d¢zeyinde ajérlek kaybe old]
sol ¢syonun maatekraaKe¢,reg,IkI|J,j|¢mld Ju d¢gkegnegl e
akasya, dahoma, akaju aja-laréenen k¢l l eri i
y ¢ ksek d¢zeylerde ol duju g°r ¢l mektedir. Anc
dejerlerietde. e8ivYvmi kaya ve Can (2014) yapt
farkl & konsantrasyonlarda su itici maddel er |
°r ne k| Teametes d/esicolomant ar éna karké ye¢ksek degzeyd
kank®50 oranénda koruma y¢zdesi el de et mikl e
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k e ki IConidphora puteanama nt ar €éna masraurzé - aér akrénleaknl er i ni
sonundaki gor ¢éngégmeg

kekil 20de gl°re¢l dej ¢ gibi saré-am kontrol
mar uz kalyma@dtieraj a- te¢grlerinin keélleri Il e el
ile ayné oranda mantar salderéeséna ujrameéecx
aja-larénén k¢l l eri il e emprenye ednd eq®°rPea ne
daha az mantar gelikimi olduju s°ylenebilir
¢Ci ze2l g¥erli ve yabanceé aja- k¢lleri il e muamel
aj er | e e

Aj a- K¢l g Ajérl ek Ka Koruma Yg¢z
Kontrol 43,9 -
Saré-am k¢l ¢ 33,1 245
Cevizk ¢ 1 ¢ 26 39,6
Yal ancé Akas 19 43,2
Dahoma k¢l ¢ 23,5 46,4
Akaju k¢l ¢ 18,4 58,1
Il roko k¢l ¢ 3,4 92,2

¢Cizelge 206de g°r ¢l deg] ¢ gibi yer | i aja-1a
mant ara karké ajérl ék kaybeé raozkao madku rau € k ¢ | |IE
muamel e edilen saré-am °rneklerinde meydana
edilen °rneklerin ajeérl &k, kKlkgayéplrarkéon doad umeuynd
bul unan silis maddesi nde rBozkua yenEadin1980). dregiké d ¢ K ¢
aj a- terlerinion kel l eri il e emprenye edi | €



kayépl ar éneén d¢ Kék ol mase yapél aréenda bul ui
bozul madan kalan bazé ekstraktif maddel er ne
Sonu-lar ve ¥neriler

Bu -al ékmada yerl. ve Yyabancée aj a- terl e
emprenye edil en Csmophéra puteananwnr amema Kkar K é d e
belirl enmicktir. ¢tal eékxkma sonuéuwvhdhk kagmpbar |l zatk
k¢l ¢ 11l e emprenye edilen saré-am odunu °rnej
kull anélan aja- t¢rlerinden geriye -ok fazl
End¢gstride kull anél an aj at a-malrzemakél denk
end¢strisinde kel | eri dejerlendirilebilece]j
maddes.i bul unduran | r oko Comophora pueantm@hilt ar & ng a
karkeé kull anélabilir. kBuolahkarmdnpphorepguteama al € K r
mant aréna karké odun koruma maddesi ol arak Kk
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K¢-¢k ve Orta ¥I| -eklIl M&h iolky & ° S an a ynmi
Model l erinin Kncelenmesi

Kadri Cemi brapkYNDIRIM", Sebahat t i'nTurirkTRGAYK K
Kl ker !ANGMirERSEN

¥zet

i retim or

t da yixkdenamre!| eekabeahinp ol dukl ar é k @
kull anmal ar &n
S

runl u hale getirmektedir. Stoklar fi
al maktadér . arén etkin kul lpdmaalsraazs a yigwll eatnrad lagr a
°neml i sorunl a kar Kkéya bér ak markobilgadsanayi Bu - a
sekt®°r¢nde yer al an k¢-¢k ve orta °1 -ekli i Kl et mel e
tekniklei nden ne d¢zeyde yararlanéyor ol duklaré incel enmi
anket formu araktérmacél ar yardéméeyla ikKletme y°neti
mevcut durum, sorunlmrewvet al E@amalsmégteérken °nl e

QD
=~
QD
—
~
[p]]

Anahtar Kelimeler: Mobi | ya Sanayi, K¢-¢k ve Orta ¥ -ekli Kkl et m

Evaluation of Stock Management Model in Small and MediurSized
Furniture Industry

Abstract

Competition in the production environment, busiessare 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 enterdesesy ssignificant
challenges. Furniture industry enterprises have many stocks. This study examined current stock inventory
management policies and modern management techniques in small and 1sieddi@nterprises are located in
furniture industry. Ths 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 Manageme

Gi ri K

Gel i ken ve k¢resell eken rekabet ortaméend
firmalar sahip ol dukl aré kaynakl arénée en et
birimlerinin bulunduklareée pazar p a yyél nadraé nkao n
eri kebil mel er i ve ama-laré dojrultusunda byg
y°netim stratejileri ile yakéndan il gilidir
kapsamé i-inde yer al masé,dadar mk all dad @alrdas €n a
bir akama ol arak g°r ¢l melidir. lréenloerion k
sunul masé kadar, i stenilen zamanda ve esnek
niteli kte ©°nem sahibiadi rni tBilipimlder iol alne bu«
getiril mesi gereksi z ol an, zamanénda ol may e
mal i yetlerin uzakl akteéereéel masé il e m¢gmkegn ol a
'Karadeniz Teknik !niversitesi, Or man Fakg¢l tesi, Or m
akyuz@ktu.edu.tr
Artvin ¢oruh lniversitesi Orman Fakygnhtesi Orman Endg s

* Sor uml u-posta adesnadirersen20@artvin.edu.tr
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Sahip ol dukl are ©°
aman zaman
eml i mal iy
ok kal eml e
kul |l an

a

o]

, b¢yeéekl ¢k ve vgretim
i -imde bulunuyor ol ma
roi araséenda yer al mak
a-edanr pgelet yané&nda mit
rinde °neml. avant aj |
kal eml erin bilinmes
ti belmiiklt emmesiiste&!| gmie
ekl ere gere pl anl anma
tkin konular arasénda yer al mak
I nans duruml ar énme gi°re  Yap,enseé nal auyagku n i &
ktareéene belirl emeyi Ve stokl ar én bu sevi
netimnde stok d¢gzeyl eri ve stok hareket]|
| at sanayi ni n yeetrkianl asne kotr°rmmalne r¢jr ¢anrlaesréin as an
tim -exitlilifgi ve dajénék yapeéelanmaseée |
aktader. Orman ¢reéenl eri sanayinin °neml.
di ne g&°drae sftaozkl a- eskaiyd i ile -alékmak ve f
rmak zorunda ol an bir konumda bul unmakt e
roi profilinde s¢rekli deji ki mler yakaya

°n seéralara ge-ebilmek i-in kaynakl ar é

I alténda tutmal éedérl ar . Bu -al eékxmada

r
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oK Ounwmow
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erinin gerek ¢retim ortaméorkd ak aM ee md esrr @ k
ol dukl aré stok ontrol ve y°%°neti
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r
riminin bul unduju sekt©or e, bir
e, finansal tedpeéey&a;i depolama Ve
bajl e olarak bulundurulan ve ¢r
n Zzamaneénda karkél anmaseéne sajl :
birli kteawmmalet akdoénru. ekorbauf én21@0 8y)o
da dol ayl e olarak kullanélan t ¢
ya -ékacak ihtiya-Ilara hazerl ékl
craksmmaliarcai vede adtsamal ara kar K¢
tanémlamaktadér . i retimde dur mal ar ¢
yla bir g¢ven unsuru nitelijinde ol an ¢
temsil etmektediry ap €l an ar aktéermal ar ©°zellikle i mal at
stok dejerinin toplam varl ék yapélanmaséneén
ol dujunu g°stermektedir. (Giannoccaro, 2003)
iretim birimlerindleerkiargenalkébbhaakhk sddkt t
edi |l mektedir. Bunl ar ; Hammadde stokl ar &, Y
Tamaml ayécé Mal zeme Stoklareé ol arak isimlend
i -inde farkl & zamarnmll airndrea s@r agteirm kaema mad 0&kn kaa | b
°nemli ve hayat:i bir konu nitelijindedir.
Stok Y°neti mi
i mlerin aksamadan devam edebil mesi t
kadar stok d¢gzeyindel aynanpaés éacialke ey «|
' Temel amaceéen en d¢gkek maliyetl e
ml anabil ecek stok y°netiminde sip
n maliyetlerin dengelenmesi gerek
rim erine gerek bajlanan ser maye.l
ve gerekse stok bulundurma ve siparik gider/|
etkin ve ¢retim biriminin yapeéesneéenyal au yrgeukna baec
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avant aj sajlayacak duruma d°n¢gkt er el ebilirl
bul undurma giderl eri Il e stok bul undur maneér
i Kl etme i-in optimum stok nti&kk aké@eémtmolsapitain
2002) farkl e y°ntem ve teknikler kull aneél ma
kol ay y°ntemlerden bilgisayar dest ekl i t aki
-ekKitlendirilen farkadlearydhaéelbh @lmlmamak tkadléamr. gRir
kar makék yapéseée vV e mal i yet endi Kesi nedeni
faydal anamamakta ve sorunl ar yakamaktadeéer |l a
olukan dejikimlerzihadehbdbki kal emik idlada- dlae km
birimleri I -in geleneksel stok kontrol Si ste
tek ¢re¢n yada bitmik ¢reéegn kapsaménda dejer | e
yéll ardahtMayaemPl| &WMRBMmasé e ( MaP kl & Dbir bakeéck
ger ekl i mal zemenin ger ekl ol duju yer ve zal
sajJl anméxkteéer . Stok y°netim sistemlerine far

Kurums a | Kaynak P-E&P)amasdéemBEKPl e ¢retim birinm
kontrol ¢ m¢egmkegn hale gel mi ktir.

Sahip ol unan finansal kaynakl ar vV e i nsa
birimlerinin kullanacak ol daj.u B&wngle mgrset i mi
daha -o0k bil gi sayar dest ekl i il eri t ahmin
mat emati ksel model | er i kull anér ken, Ke¢- ¢k ¢
mal i yet | i el il e tutulani vieulslagremak t aodl émal yaar
all.,2003)

Ké¢-¢k ve Orta ¥I1 -ekli Kkl et mel er
Gel i kmi K vV e gel i kmekt e ol an tem ¢l kel er d
aktivitenin ©°nemld.@ yapé taklaréendan ol an k¢
arklje@&ln g°stergesi nitelijindedirler. Be¢eyeék
unmak ve onlaré rekabet ortaménda di namik
okl ukl ar ticiPerilhnhijfer ki
ahiptirl m ol ukKtur ma ve
a c¢zeri e am birlifji S &

iKmiK|ik 8
nlcel f a
¢

n e dol dur ar ak t ¢
r ¥zell ikl e i [

é
e S
nd tam ol ar ak bi

-~

ye miktar

a
n
J
€ ya da bir ar
m
éd bir -

XgJv<Qaunwoono
® @

WXRAXODOODOND
- —— " S< WX >

- DO D= —ox ~ =

bul und
sahipti
. r gleelmeerl ag-°ésstéendan bakél dé
payé %2
er I -1 n
& e %9 9,
I -1 nde

N T T 0T
S+~ ST O O0T
o d oz O
39'_ -~ _— —

o
H
w
~—~
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yakl akéek ol arak %5006 I|ik kesimini ol ukt ur mak
ol duj u i stihdam ve Il yyetrar ¢t grgy amkypyan mmb
i Kl etmelerin b¢gyée¢k -ojunluju geleneksel y °n
Bir-ok i1 kletmede ol duju gibi mobilya sanayi
finansal pay etkin drir kKekilde y°netil ememek
Materyal ve Y°%°ntem

Mobilya sanayi sekt°r¢nde yer al an kg¢- ¢k
model l erinin incelenmesi amaceéeyla ye¢reéetelen
I Kl et mel er arakt ér ma b°dngsaaf ve sandtkarnaaféderdsyhuj r | e r
mobil yacélar ve marangoz odasé ve Trabzon s
orta ©°I-ekl:i 288 i kletmenin kaydéna wul akéln
be¢yekl ¢ é¢néegn belirimtmamesi uiygiuh aseanéPlr@mekbp
kull anél méktéer (Dorman et all ., 1990)

Z°N.P.Q

n= ———————

N.D? + Z%P.Q

Fom¢ | kiukbané | samgder;
n:¥r nkg kg kijl¢g ¢ Anhakitle
Z:G¢ Vv katsye 4989 5&0Kiveg katsgé s1®Ga hme Kkt ér )

P: ¥ 1 - mistkd]imiz ° wire evlende buluma ihtimali ( ¢ aaé -amla- | &

olduj undandolayébuoran%50a hrmatée r ) ,

Q:1-Pve

D: Kabuledilen® r ne k| e (0ahha@k & € € ) .

Ana k¢gtlemizi olukturan 288 i kletme d¢gzeyl
belirl enmicktir. 72 anket rastgel e se-il en
amacéméza uygun Kkull anabil ecek oAnketefingeruz 32

d ° n ¢ rREY%Molaaktespitedimi kKt i r . Litamndmtda dakigz&rgithaden
ger ekeekdrid Pg, oranrme n gene lile %45 hrae nvad2pD k t | ] mektalif z ¢ k
(Bal andGundy, 1999; Hum andLeow, 1996).

Bu nedenleulak € | a n yéveeénstatistiksal olarakyeterli oldu i kabul edmi Kk t i r .

Ayréca | rnekaeprdap®€nén (n) 30 ol masé °rnel
yeter |l sayeéel maktadeér (e¢il, 2000) . Araktérm
yararl anéel mexkt éer . Arakt érmacéeéel ar taraf éndse
olukhuaanket pil ot uygul ama sonucunda ger ekl
nitelijJe be¢grender el megkt ¢r . Yéz Yyéze uygul ama
mel akat il e destekl enmi ktir. Anket sonu- |
dejertehnoi ktir.
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Bulgular
¢tal ekxkma kapsaméeddmogltdéei kdbdi|l Qauied talre®mizietl igre

¢Ci zelAgh&kell. kapsaménda el de edil en demografik
Dej i kk Say % Deji kken Say %
4 K 14 4 . Evet 1
Yak 41 iZK 18 52:2 Uz man Mf"he"'”@'Haeyé 266 8213:2
S Kl kojr 17 1 : : ri 2 2
Ejitim dp oot Le I f’éjglre“m SIStergeipa 30 963:,8
Sekt°rde20 yeél 11 344 Hammadde St o] Evet 19 59,4
-al ékél az2lyél s 21 65,6 bulunduruluyor mu? Hayeé 13 40,6
Firmanénl0 yeél 12 375 Yar é& mamul St Evet 22 68,8
Faaliyetll yel 20 62,5 bulunduruluyor mu? Hayé 10 31,2
Hukuki YLi_mited_Sirket 6 1888 Mamul St oju Evet ] 17 53,1
Alleki r ke 26 81,2 bulunduruluyor mu? Hayé 15 46,9
KKI?tr_nedl-Q Ki Ki 27 84,4 Uz man Mg,hendiEvet_ 6 18,8
sayése 1049 5 15,6 Hayé 26 81,3
Araktérma kapsaménda yer al an firma t ems
ol ukmaktadeéer . s¢gmideedl anr etadet atfg r maya kar
faaliyet g°steren 26 iIikletme ise aile kKirket
°neml i b9 rak@&s@amé- dl ekanén yer aldejeée ikl et me
I Kl et meménda uzman m¢ghendi s i1 stihdam ettijini
késmé sipari kK ¢reti mi yapmaktadeéer . St ok bul
%59, 40 ¢nde hammadde, %68, 806 inde yamué umamul
belirl enmicktir. bul unmakt adér. Sahip olunan
yapélanmal aré i-inde ne dg,zeyde bir et ki S
yapeél mak i st enmi K ancak firmand €t mame K b o si bnedrei
payl akmak taraftaré ol madéjé i-in bu konuda
Stok bulunduran ikletmelerin stok bulundu
duruml arda katl anmak zorunda ol deikd alrgge mad d ¢
g°sterilthektHadi rKat él méyor um, 2. Kat el méyor u
Tamamen Katél éyor um)
¢i zelSgeo k2 .bul undur ma nedeni ve bulundur mama ¢
1 2 3 4 5

n % n % n % n % n %

Stok Bulundurma Nedenleri

Genl ¢k kull aném mi kt ar ¢ 8 258 7 22,6 13 419 3 9,7
Makine aréza yada 1Kk-1 , 459 19 303 12 387 5 161
olukan aksamanén °nl ent

Fiyat dejikimlerinden ¢2 65 8 258 6 194 11 355 4 129
M¢ Kt er i kaybéené/ ka-érél 10 32,3 8 258 8 258 5 16,1
Stok bulundur mama maliy1l 32 12 38,7 9 290 7 226 2 6,5
ijerngeelgn'lel’(“ s¢resi o ile tedar, 45 5 97 g 258 13 419 5 161
Stk Bul undur mama Durumunda Katl anélan Maliyet/|
Ktibar, presti]j ve firu 13 406 6 188 10 31,3 3 94
M¢ kKt eri ve Pazar kaybe 14 438 8 250 5 156 5 15,6
Kaybedilen indirimler 12 375 8 250 10 31,3 2 6,3
Séekl eklsa pvaeriiklienn mal i ye 6 188 6 188 18 56,3 2 6,3
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Kkl etmel erin verdikI eri cevapl ar vaedper!| en

yaré mamullerin tedari k s¢resi araséenda ol
i Kl et mel er i meokt adiekl amedagrirk!|l zinciri y°net
probl eml er I Kl etmel erin ©°nemli bir késménén
Ayr éca sipari Kk cretimine dayal e cretim si s
i Kl et mel emder ma okobwhluul uju olukturduju anl a
Sok bulundur mama durumunda i kKl etmelerin k.
hgi 1 soruya veril en cevaplar i ncelendi]Ji
maliyelerin °nemril mektedrun Aydéagta mgkterir
I -inde i1istedif]i crée¢negn sunul mamasé durumunda
i kKl etmeler taraféndan °nemli d¢zeyde di kkate
Kkl etmel erin stokary® ngadani seobalkernetdai-m@mi nd
sahip oldukl arénén belirl enmesi amacéyl a vya
¢Ci zeld gce veri(llmekHie-di Kat él méyor um, 2. Kat é|
Kat el éyorum, 5. Tamamen Kateéel é&yor um)
¢i gpe3d Kkl et mel erin stok y°netim modelinden belk
1 2 3 4 5
n % n % n % n % n %
Stokta bekletilen parasa 1 31 5 156 16 50,0 8 250 2 6,3
M¢kteri memnuniyetini sa 6 188 4 125 15 46,9 7 21,9
gel i kKtir mek
Fiyat dal gal anmal aréndan 1 3,1 6 18,8 8 250 11 34,4 6 188
iretim héezendaki dejikim, 59 5 g4 9 281 14 438 5 156
artéklaréné azaltmak
El de edilen sonu-larm¢mtcediencemnuodey @tziel $
haml el er gel i ktirmek d¢gke¢egncesinin i1 kletmel el
g°r ¢l mektedir. Ayréca ¢retim sérasénda ol uka
yine ikKletmel eal @mam fkEinrd achi jdeé rk klag kel ent i yi ol
Anket kapsaménda yer alan ikletmelerde ku
nel er ol dujuna y°nelik yapélan inceleme son
takip ettikleri ve herhangi bir bilggsy a r programéndan yoksun ol al
belirl enmicktir. Kkl et mel er den bir adedi bil
belirtirken bir ikletme ise -ift kutu y°nterm
Kkl emel erin stoke¢hknalsieyetyleelei ngieremklidgkt i ri
ol dukl arée herhangi bir y°netim model.] ol up
i Kl etmenin Ekonomik Jretim Miktarée Model i ni
Stok kontrol ve vw2a&t bmrmgldeklem adéayéckeée
modern stok y°netim modell eri hakkénda sahip
daj e&liegmiloglee g°steril miktir
¢i zelMpaded4.n stok y°netim bilgi d¢zeyi
Stok Y°%°netim Model. Sa %
Tedar i k zinciri y°nt emi 7 21,9
Tam zamanl é& ¢retim siste 1 3,2
Mal zeme i htiya- planl ama 3 9,6
i retim kaynakl aré planl a 1 3,2
Kur ums al kaynak pl anl ama - -
Hi - biri 20 62,1
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Arakt érma kagpsaméeetdai wleet ménin tedari k zir

sahi bi ol duju ancak bunun uygul amaya ge-iri
finansal gésce sahip ol madekl aré belirl enmikt
bilgi sahibi olani k| et mel er sistemin firma b¢nyesinde
i ncel emel er i yapt ékl aréene ancak kendi si st
I Kl eti ]l mesinde sorunl ar yakayabil ecekl eri
bel i mtdmirk| eTam zamanl é& ¢retim sistemi ve ¢re
bil gi sahi bi ol an firmalar i se bu tarz yazeée
ol duju belirtmicklerdir.
Sonu- ve ¥neriler

K¢ - ¢k Ve orta o] - ¢kt imelmormiilnda stamlkayily ® n «
i ncelendi]i bu -al ékmada, i Kl et mel erin bg¢gyeé
etkin bir bil gi sahi bi ol madejée g°r ¢l megkter
kaynakl aréen atél eoly°met itcutl welrmasa- éislnatam ©
nitelendiril mesine kar kKén bu konuda etkin
Kakéerteéeceéedeéer . Stok y°neti mi konusunda ol masEé€
yeter|l d¢zeiyidleemndlegriil dyapalBiul ecek tekni k bir
ayrée bir finansal yé¢k getirecek ol duju kabul
I Kl et mel erin bu konuya ol umlu bakmal ar énda
ekonomi mitaikn ay@am@&@an ol an k¢-¢k ve orta °1 -e
kal ma ve b¢y¢e¢yebil me ol anakl aré olukabil ecel
arasénda stok y°neti mi ve kontrol ¢ng kapsay
bilgisay a r programlar é&nén, model |l erinin satén &
gerekmektedir.
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Omanc é1 é k e (P04 6) 87+33 1

Sinop YO°°r esiFaduegrientalSlaiyanley )( Mekcerel er i

Kok Biyokg¢tl esi il e Yeti kme Ortamé v
KlI'i kkil er
Ali KeBMRAM¥Z Engin “G! VENDK
¥zet

Bu -al ékmada Sinop vyFagus oiientalislipis Kk Pp] meKageaker(i nde
biyok¢tlesinin tyeeltiirKImeenrmerstia?mé@lvlbeiakr‘éemdquee il i kKkisini
ama-|l anmékt @ar KkSienome ®eméai]i s éh@jrd yak reée i meew d esri enldeer ismd
°rnek alan al énméktér. ¥rnek alanlarda g°jJ¢s yeéeksekli
(1x2 m) de kazélméKtér.k"KI{’Iepr(o>f5r‘nm)nd®®| cemalrkl dar ka
tasnif edi |l mi ktir. Ayr éca k°k profilinde toprak °rr
bakeéel mekt ér Araktéeérma sahasénén toprakn as@emrea yakladk
i ki katéna -ékmaktadeér .16 Ktanhfbulkd@hkmbi yo&k cbles80 pakhaa
cm derinlikte yayéleéek g°stermicktir. Gel gelii ve (g¢é¢necx
Kal én k°kibirappk¢tylaa, boy ve sékléek arasénda il i kki 0
kum i -eriji, faydal anabilir su kapasitesi ile kaléen |
koklerin b¢gyéek -o0oJunl3ud ucnm ogeraikn ltyighzteay i yndey ayllankgésn&k °© z e |
arakt érmakidahiaseerni@mr aykc, kys®&@fkéséna sahip ol maséndan k a
seviyesine yakén ve ajéer Kkilli doj u nk &y éamré ngat iviemey ao
derinlik kademesinin tahmininde kullanélabilir.
Anahtar Kelimeler:Bi y o kDof lue klsayléeénne k° k biyok¢tlesi, Sinop

Relationships between Coarse Root Biomass and Habit&tand Properties
in Oriental Beech (Fagus orientalisLipsky) 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 i8inop 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. Coarseprgots ihm) extr

acted

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 forsoils deeper than the 30 cm. The mean coarse root biomass is 16.7 ton/ha and about 93% of it is
distributed in @30 cm depth. There was no difference between shadow and sunny aspects in terms of coarse root
biomass. While coarse root biomass has signifigarlated to basal area, clay and sand content of the soil and
available field capacitythere is no relationship with diameter, age, height and number of trees. Distribution of
the carse 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 biomas§riental beech, Sinop
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Girik

Yer k¢r e, fgzieblil iskelrea CGgaz | ar énén (IROCK201R)i y|l e g
D¢nya gaenhebshdeden sera gazlarénén azalteél ma
en °neml. konul ar araséendadeéer . Or manl ar ©°ze
yutakter. Or man ekosisteminde karbon biyokyg
d° kgahe depol anarak, °nemli bir havuz oIUKtur

Ekosi stemdeki madde dol akéméneéeé vV e ekosi s
-al ekmal arénen Té¢heki-i dlygktvegrBayak¢it I2000B) | ek
¢czerinde bulundukl aré yere g°re toprak alte
ol mak ¢zere i1 kiye ayrél maktader. bomp)va k al t
kal en Kk°kl er (>5mm) ol ukturmakteadénopiagr gls
nazaran -ok daha zor ol maseéeé r(Baomee/early,I2@04;genel
Tufekcioglu ve ark., 2004) Ancak bitkiler toprak ¢stende
al t @éndvae ibsier -souk bit ki besi n (@bpermedackson, 1997) n r el

Kok yayél ékenée toprak te¢greg ve (Caqimsveargenl i J i
1997; Kant abgéayal@éBglinde @MmaB8i muit kb r det |
ile 68 m @oscia albitrunca Kal ahar

[0}

i/ Afri ka) arasénda de]j
(o}

aja-larénda k¢resel | -ekte maksi mum Kk©k de
ormanl arda ise bu 2. 6 (Gardagebvedrk. ,KL998)] ¢ bi |l di ri | m

il kemi zde or man ekotsg shhieynblegti neei teopr algi l¢
bir-ok - al é(aoupay, 2d3)Anuctatkurt oprak alteée biyokg¢gt]l
sénérl eder . Yapeéel an -al ekxmal ar én -ojunl uju
bi yok¢tlenin belirlefmeasiekegizegl ne v goojiluuk | vaek 12 &
ark., 2002; Zengin, 2010) Kal én k ° k biyok¢tl esinin t es
bi yok¢tlesinin belirlenmesi g°re daha yojun
-al ékmal ar én séné Ié ol duju s°yl eya &abon i r . /
envanterinin -ékarteélmasénda yetersiz ol duj

duyul mérklanayd2@1rl)
T¢e¢rkiye 21, Drmalny ad ameékntaarsahi p ve bunun %

yaprakl e te¢grl er ol uktur makt adeér Fagug arigntaisk | €t ¢
Li psky) vyayeéeleék alané (1,96 mi PPy oma khéenké nadran
s ér a dlamayke(Aaakimn,r2014)

T¢rkiyede DK tegregnde yapél mék toprak alteé
ve b°l ¢gadéeydmalRO0DO)j aMéesér ve Méeseéer, 2013; S
2014; Tiryaki, 2011; Tufekcioglu ve ark., 2
Zengin, 20100 Ancak bu t¢rde toprak alté biyoke¢gtl e
kal en ko°ki miryokKKBY belirlendi]i( Méxslegdgk mae MLV
2013 Sargeénce, 2014; Tuf ekcT¢orgdeu yvaep éarakn. ,bu
genel de Karadeniz6éinadojpudbanéa Kpnojadehagmé&Rr | g
kadar azdér.

Bu -al ékmanén amacé Sinop y°resindeki s a
belirl enmesi, KKB6nin derinlik kademesine ¢
ve mekcere °=melnlii lalrawxitylranaiklt ek Kk i
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Materyal ve Y°ntem
¢al ékma al ané

Araktérma sahasé Sinop il Mer kez il - esi
kefl iJi; B 66Yy3b5&mM Enlen5463%3086 56 413 m) yer al an saf
kayéné (DK) mexme rdelndarzideeinr .y ¢Kashedk | i J i ortal at
dojudur . Mekcere yaké ortalama 34 ile 93 ar a
arasénda dejikmektedir (¢izelge 1).
¢i zel Areaklt.ér ma sahasénén baz6°fkags aktksektiki
Boy: Mekcere orta boyu)

Kstati:. EJinBak Y¢kse Yatr Seéekl ¢ ap Boy GY
Parametreler oy (A} (m) (yé (adethd) (cm) (m) (m’ha')
Ortalama 29 135 170 74 635 28,8 23,3 3487
Minimum 10 5 20 34 138 10,1 17,3 21,88
Maksimum 90 350 946 93 2300 47,4 30,2 5533

Araktérma alanéna en yakéen Sinop Meteorol
edi | mesi ile el de edilen -§g86@dudammnr &uy-akl gkn
56 arasénda, or°C,alamad sk s eekm KYy3ghs e RC s écak
derecedirThor nt hwai t e saghada brealamarolarakg@émm@&f ust os ayl ar

su a-éejée g°re¢lmekte, alt rakepmGavenidni |l @a0OR 3¢
Arakt érma sahasée topraje kil l:i bal - ek b¢n
trr

asidik °zellije sahip (¢i zel60em @jinlik | st
kademesi ABal - ekl & Kil o, 60 cm ve daha deri:
dojru inildik-e kil i -erijinimdenrtsengréag Kizlel
yakl akéek i ki kat ¢ cegndi; 208t éj &€ belirl enmiktir

¢i zel Jreak2t ér ma sahasénda bazé toprak ©°zell il
(FSK: Faydalanabilir su kapasitesi, OM: Organik madd§ ¢ vendi , 2013)

Kz‘é”e”r'r']'ési Kum (%) Toz(%) Kil(%) FSK(®%) pH  OM (%) KTiOpr'ag‘_

0-30cm  57.5(18.7)*a 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)e 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 i -i standart
S¢tunda ayné harfle g°sterilen deje

Veri toplama

Arakt érma al anéné olukturan Sinop Orman K
yeti kme akt abKamerderelerinden 20 adet ©°rnek
daire kKeklinde, k a Ba0lned reks évred as édke jéij kae ng °kr ey ¢4k

arakteéerma alanlaréendaki t¢em aja-laréen goj ¢s
°] -nsl-eapl ardan aja-larén g°jJ¢s yezeyl eri (GY
(m’ha) belirlenmiktir. Ardéndan arakteérma al an
en yakén ajacén dibinde 1 m geniRKkilkrvae 2nudi
derinlije kadar kazél méktéer . Her profil de s
topl anmék ve der i-30knn, BO60kcE,BE@OMaENs 9012@ cmyé >120 crd

-ékaréel an ko kl er ayr él méext er0l grAgseasiyetndeki k © k | ¢
takénabilir el ektroni k kantar vasétaséeyla t
farkl é& k°k kal énl ejl1é.n58 ktge mesji d r |leédjeécnedka kyeakki | °dre
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| aboratuvar a getirilACi kdeér ve K4B Sramek | 2grie
Kurutul muktur . Kuruyan Kk°kler tekrar hassas
belirl enmicktir. Hesaplanan bu oranlar arazic
profil deki kur ul &sail éal ke ke diilymikkt i r. YDevamé
hesaplanan k°k biyoke¢tl esi Y2melet. H10D) - é V¥ ier mear
hektardaki kaleéen k°k biyok¢tlesi belirl enmick
Verilerin dejerlendiril mesi

Derinlik kademesiB vekejbhxkana vaorryean&K anal
i ncel enmi K, ortal antudcantethPk@.r X®) aky guled mas € n
°l -¢len toprak ©°zell ikl eri Paarsankaretasyankndan i | i k k
yararl anéel méxkt éra.p, Ayrogca yKKkB ialje - sayése v
regreasyon anali zi il e bakeél mékteér . Veril eri
paket programé kull anéel méxkteér .

Bul gul ar ve Tartékma
Canl é& Kal én K°%k Biyokg¢tl esi

Araxkt érma skhhlasBingak ktall @:i  ( K #eB34.0 tBn>hd mm) .
arasenda (orta) arhasl A 8mdkttuorn. hksayénda vyapeéel
-al ekxmal arénda da benzer (Carmsvaiek., 1897; LdGoff ven d uj u
Ottorini, 2001; Méseéer ve Méseér, 20.1KKB Sar g
derinlere dojru inildik-e azal mékte3l0cm Topl a
derinl i k kadeM@cnideridiikekadeftesi6deéecd @0 kés mé90i se ( %
cm derinlik kademesinde bel iri{le2nOmickn i k° ki Py ey

-ok az miktarda (% 0.216in alténda) bul unmuck:
k°ke rastl anmaméxkt ér¢ k Thégd3wan cnK Bdéenriinn | % k ® 8 6 ly

benzer Kekil de Avrupa kayénénda k°k k¢mel er
belirtiimektedi{Schmid ve Kazda, 2005)Tufekciogh ve ark. (1999)k av a k| é k vV e
bitikijJindeki -ayeéer Kk©°k Kk ¢35lcra derintik kaderggsinde8 6 ¢ n d
el de et dackgoh eeracki (199@® 1 é man yaprakl e ormanl ar da
él éman I brel i or manl arda % 5 2-80sadm, deriblikite e a | C
bul undujunu bildirmektedir.

Bu -al eddmadcankidelr i nl i kt eki kok biyok¢tl esi
©zel Iniéefjnidaya oprak ©°zellikleriyle de ilixkkil:@
ge-irgenliji e(tCkaiilrin so lvaeb ialrnke. k,.tKetelRi3oh analkiaen t ar c
go°re; KBB il e kum i-erifji arasénda pozitif i
mi kt aré& araséndba 5n5e;galr i< O0.10 k)i buURl wWnmuktur .
cndben sonra hézlé «kKkekilde artmaseé (¢Cizelge
b°yl ece k ° k yayel exke czerinde et kil i ol muk
mekcerelerinde a-élan bir-ok toprak profild]l
ancak genel ol arak kil -30- ermdgjdie yk¢akl sdeekj &t obper!
(Yel maz, 2005)

G¢nexkl i ve gl gelii bakél ara g°re; te¢gm der
fark bulunmaméxkteéer . Dhkoda yamelymbrk kiedae daa lk
daha y¢ksek toplam k{Mébeéeyokegt MEsSiErhul2Onim@y Kt
2004, T¢fek-iaf IBmkwed aar kar,asZ20@2)k in b°ut ef,ar kbéens
maddesi ve su aléeménda etkin rol oynayan kél
Benzer ol arak Artvin DK mekcerelerinde bake
fark bulunurken, ince ve KlkiBek®edrKk amémedamnmof &uk
ark., 2002)
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Toprajén bazé ©°zelliklerine g°re KKB dejik
su kapasitesi araséend@. 4h; nPgat Of On® &)t chatéo p il a
pozitif Kkorelasyon bel iGadpe mendacksoni (I9X7JoRr aj @n3 5}
v e besin maddesi mi ktar é arttek-a toprak
azal abi eecefmekt édir. Dijer bir i fade il e |
ortamlar da k °© k yézeyl erini arterarak i htiye
(T¢fek-1io0ojlu ve ark., 2002)

KKB il e ortyagl aynax -vep,ajbeo sayésé arasénda
Bu, al eénan °rnek sayésénén yetersiz ol masén
arasénda pozitif ?=y0° n6d7e) abnullaunmlméu kit luirk k(iP (<R 0.
czerinre lyiap€dlka - al ékmada toprak alté biyokgt
°neml i i1 kki( Ral ted dwee eadrik .mi k2004 ; Fi n®r ve
Sargéncé,Bu20lad)éekmaedandekdajial, ¢2rnek alan g
GY ile KKB arasénda il i kki bul unmuxktur . Yan
ajacen k°k¢ °rneklenmik ol abilecefji i -in KK
anlamlé ol duju s°ylenebilir.

50
E 45 1 y = 2.9994¢0-0454x
£ 40 - =0.6707
35
£ 30 |
E 25
=
%20—

z 15
= 10 -
S

0 . :

0 20 40 60

Gigiis Yiizeyi (m* hal)

kekiG°]%.s y¢zeyl il e canl é& kaléen k°k biyokg¢t!|
¥l ¢ Kalen K°9k Biyokg¢gtl esi

Canl e k°k biyokg¢gtl esi karbon yutakl ar énda
atmosferin karbon k agMecCGulkotha 2085hAlraaak tbheirrmat asnaehsai
°l -¢m zamané °|l ¢, kalén k°k Bolyakak!| esiuymkk @&
kok biyoke¢tl esi il e ejim arasénda pozitif vy
bi yok¢gtl e mi ktarénda 7&rnt éPk <s °0z. OkOolnu s u¥dlugr t(oR
yeti kKme ortameé °czelli klerine, aj a- téereé¢ene

belirtiimektedir(Tufekcioglu ve ark., 1999)

Sonu-
Arakt é&rma sahaseéndhiile®®dnohbdal&Bd & . def iokmelat

¥l -¢m zamaneée °1 ¢ k°k biy'bbkug,ltulnensuiKtiusre. oTr ot pal | aanm
9306-300cm derinlikte yayelek g°stermekte ve d
Kekil de azal maktadeéer . Buada kB0 wmimktdeerraméan Kk ¢
d¢ekenegl ebi L. G¢e¢nexkloi vV e gl gel i baké ayrt
bul unmaméxkt ér . KKB il e mekcerenin GY orta a
°neml i Pl kK bul unmadkeémi KGYri.l e g¢-1¢ 1110 K
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Sinop Or man Kkl et me kefl i7i sénérl ar éendas
biyok¢tl esinin tespitinde 30 cm derinlifji
sajl amaktadeér . Ayréca bu sahalarda KKB deje
y=0999€***denkl emi yardéméyla % 67 dojrulukta ke
farkl é& ©°zellikteki DK mekcerelerinde el de
keyasl anabilir.
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Screeningfor Metsulfuron M ethyl Phytotoxicity in Seeds 6Various Pine
Species

Ceren 'DarjaEme,Bi | al® ¢etin
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, redgaechnd 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 studyuiladveu
germination rate and germination speed of Austrian giieu§é nigraJ.FArnold), Scots pineRinus sylvestris
L.), and maritime pineRinus pinasterAiton) seed presoaked in sulfometuron methyl solutions of 15 different
concentrations 3% v: v), including a control, were evaluated in a rapid sesgkning trial in order to predict
early field phytotoxicity of the herbicide on these pine species. At the end of they2@ermination trial in the
laboratory, the cumulative rate and speed of germination of the three pine species seed varied aceoss diff
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 geraiiilon speed more than cumulative germination. The use of this herbicide at
low to intermediate concentrations in nursery beds and forest areas could yaftorgl seedlings a rapid
establishment and growth without significant phytotoxicity to seed germimatihese 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 ta¢dsris vi
the successful establishment and growth of pine seedlings on nursery and plantation sites.

Keywords: Metsulfuron methyl, Phytotoxicity, Pineg8d germination

Cexki tli ¢cam Te¢erl eri ni etsufuvohMetl ¢i ml ent
Fitotoksisitesi
¥zet

Odunsub i t ki herbisit tarama y°ntemi ormancél ekta kul |
bakareéeyla kullanél maktader. Bu y°ntem, muadi |l i gel e
mal i yetini ol duk-a d¢ksglnfekrtieldi gr.e Mearsé&fl & ud @ ns imett @ hi k
pl antasyonl ar énd yapélan otsu ve odunsu zararl é& bitk
hezl é@& tohum herbisit tarama y°ntedoyltedasdbhhbmepbhmaél
farkl é& doz -o0olhsgiomubd2®nda) il e ©°n i kPimusmegrad.Rbi i t ut
Arnold) s aPintis sylvestrid. . ) v e Padsipihastarkitén) ( t ohuml arénén biriki
yézdesi vV e heze i ncelenerek hearmi siathian et &msitrgird erPir
ama-|l anméxkteéer. Laboratuarda yapélan 28 g¢nl ¢k -1 ml e
her bi sit dozlarénda farkleée tepki verdi i tespit edi |
-iml enmemie ©°bn r zarar vermemi Kk ancak y¢ksek dozl arda
uygul amaséneén birikimli@i -imlenme y¢zdesinden ziyade
Fidanl ek yastéklarénda ve orkmdn asnah alcarké nsdud fdogrked kh uw eo
°nemli bir zarar ver meden heézleée bir fidan geli ki mini
sonu-1lar saha teyidinin yapél maséndan sonr &i dahfamét h
czerindeki saha fitotoksisitesinin tahmini i -in kull |
gevenilir herbisit se-i mi fidanl é&k ve dikim sahal ar é
etmektedir.
Anahtar K elimeler: Methsulfuron metilFitotoksisite,tam, Tohum - i ml en me s
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Introduction

Seed sowing is commonly used asmajor or supplemental method for tree
establishment in natural forests and nurseries in many parts of the world includksy Tur
(Boydakand¢ a | & 20i4 and the UK (Willoughby et aR003). Weeds pose significant
vegetation management problems in forest regeneration areas and nurkdasnpact of
herbaceous competition on young tree seedlingsaiticularly pronouncedn forest aras
establishedy sowing (Willoughby et aJ.2003) andin nurseriesdue to intensive practices
such asirrigation, fertilization and soil tillage (Owstoand Abrahamson1984). In the
absence of effective weed corfrgoung conifer seedlings suffer gtlyafrom competing
weeds (OwstoandAbrahamsonl1984).

Herbicides are widely used forest and nursery management around the yariith
great controleffectivenessand costefficiency (Radosevich et al2007). Chemical weed
control is the most apprapte techniqudor the removal ofcompeting vegetation among
densely andin most casesrregularly spaced newly germinatége seedlingson forest and
nursery sites (Willoughby et aR003). Due tdahelack of researclon chemical weed control
and theskill and knowledgenecessary for its usdorest and nursery managers in Turkey
generallypreferto employhigh-cost manual weed controlvhich is onlypartially effective
and requireausing a labor force,a resource which is increasingly becoming lesailalle
( ExamdY é | ,@®ZEK en ,2005 aEk en eRadoselich etal20@&BBoydak
and¢ a | & ROA4.n

Rapidwoody plant herbicide screening a techniquesuccessfully used to screethe
efficacy and safetpf forestry herbicides onde speciesThis methodedues the ongear
duration normally required for threesearch period to less than six montherbicide volume
can be reduceffom kilograms tomilligrams, andthe cost is lessvhen compared to the
respectivetime-consuming tradtional field experiments (Zedakand Seiler, 1988 Bunn et
al., 1995 Blair et al, 2006 Stanley et a).2014). In particularthe rapid herbicide seed
screeningechnique (i.e.soaking seeds in herbicide solutions prior to germinatios)tast
succesfully predid herbicide phytotoxicity in tree seedlings &anmuch shorter periodl(
month or lessgompaed with extended(e.g, 10 mathg conventional field experiments
Seed screening trialsaveeffectively predictedthe field performance of clopyrdli triclopyr,
imazapyr, and several developmental herbiciftesphytotoxicity in young loblolly pine
seedlings (Bunn et al. 199Blair et al. 2006 Stanley et al. 2014).A high correlation was
found between the efficacies of triclopyr and imazaypitlenseed germination of loblolly
pine and orthe height growth of the species in the field one year after treatment (Blair et al.
2006). .

Metsulfuron methyl (Escorimethyl 2[[[[(4 -methyoxy6-methy}1,3,5triazin-2-
yl)amino}-carbanyl]amino]sulfonyl]benzoiacid] is a systemic sulfonylurea herbicide used to
selectively control herbaceous and woody weeds in pastures and conifer plariBdtiwas
and Spurr 1996 Monaco et al. 2002) includinthose ofthe southern pinesP{(nus teada..,
Pinus palustris Mill., Pinus echinata Mill., and Pinus elliottii Engelm.) and Douglasfir
(Pseudotsuga menziegMirb.) Franco) in the US (Minogue et all991; Lefebvre 2013
OsieckaandMinogue 2014), and radiata pin®ifus radiataD.Don) in South AfricaGous,
1996) and NewZealand (Tran et al2015). The 18-day cumulative germination rate of the
seeds préreated with triclopyr solutionsuccessfullypredicted in terms ofheightand injury
rates, thefield efficacy of the herbicide on ongarold loblolly pine seedling32 weeks after
treatmentBlair et al, 2006).

Austrian pine Rinus nigraJ.F. Arnold), Scots pineP{nus sylvestrisL.), and maritime
pine (Pinus pinasterAiton) are ecologically and economically significant conifer speiies
Tur k ey, 2q1lZ @he ormer two pine species are native to Turkey while maritime pine
is considered a naturalized tree species in Turkeyedt nurseries have large seedling
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production programs for these conifers to support progressively increasing afforestation and
artificial regeneration activities ithe country( G e, B012;Boydakand¢ a | &, ROA4H. n

This study evaluated the cumulative germination and spatss of the seed of
Austrian, Scots, and maritime pine soaked solutions of various concentrations of
metsulfuon methyl. The outcome of the present study williaithedesignng of an effective
weed controlprogramin forest nurserieshat isacceptabldor crop safety.In tandemwith
confirmation of the results in the fieldhis study will also shed some lighin the
phytotoxicity of the herbicide on young seedlings of the conifer species in forest and nursery
areas.

Material and Methods

The seeds oAustrian, pine Pinus nigraJ.F. Arnold), Scotspine PinussylvestrisL.),
and maritime pineHinus pinasterAiton) suppliedfrom theseed collection oBolu Forest
Nursery of the Bolu Regional Forest Directoraleurkish Ministry of Forest and Water
Affairs in the fall of 2015 Austrian pine seeds were collected from a seed stand located in
MengenDaren (Bolu) between December 2014 and February 2015. Scots pine sseds w
collected from a seed orchardof sl ( Bol u) origin, establishec
October 2014 and February 2015. Maritime pine seeds were collected from Kefken Research
Forest ( Kzmit )-Mabrecthweefn ZFE&bT u@C€Cygnt ¢r k, 2016,
been collected from a vang 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 subsstprexdtiy autight
containersandrefrigeraed at 46°C in the seed lab df h e zceDUniversity Forestry Faculty
until the experimentAccording to K.C a n t, ljlan&ger ofthe Bolu Forest NurseryBolu
Regional Directorate of Forestrall pine specieseedsshow abundant gmination, and
therefore,no stratification is used in forest nurseries in Turkey for any of the pine species
prior to treatment§personal communicatio2015).

Fourteen different solutions of sulfometuron methyl herbicide concentrations
varying betveen 0.25.0% (v:v) in deionized waterwere prepared irseparateplastic
containers(Table 1).A control solution with no herbicide (i,e0% 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)he ®ed were then drained and placed on dry filter
paper in petri dishes. For each pine species, 60 dishes (4 tiepkdal5 treatments)each
containng 50 seedswere employedThe dishes were later placed imark growth chamber
at 20 AC for 28 daysandchecked every other day for germination. Seeills a5 mmlong
radicle were considered germinated. The disher®\also regularly checked for moistusad
dampenedvith1-2 ml of deionized water as needed (Blair et2006).

The mean cumulative seed germination réBR) was calculated falay 7,14, and 28
(GR7, GR14, and GR28, respectively) for each pine spebieaddition, the speed of
germination was graphically demonstrated.oinpletely randomized design was used for the
study with four replications Oneway ANOVA (analysis of variance) was employed for
statistical test. Theg¢atment means were separated i n g t h e eab Sepacatiom dest M
( p O9). The Satistical Analysis System (SAS) wamployedior analysis (SAS 1996).
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Results

Austrian pine seed

Within the first and second week of the germination #land 93% of mean GR28
occurred forlie control seeds, indicating a high speed of germination (Tabigure 1).The
mean GR7, GR14, and GR28 significantly varied across herbicideentrationgTable 1).
At the end of the trialherbicideconcentration was shown affect germination spde(GS)
more than GR.At low concentration£0.2-0.6%) sulfometuronmethyl did not significary
impair seed germination when compared to the control. Thectmweentrationherbicide
even appeared to increase seed germination in the second and lastgbitasetrial when
compared to the contrahlthoughthe differences were not significant. Although mean GR28
started to decrease at intermediate herbicimiecentrationg O 06), 8ignificant reductions
occurred only at higltoncentration level§ O 2 . 0Fé)mean GR28 was 27, 46, and 74%
lower at 2, 2.5, and 5%oncentrationsrespectivelywhen compared to the control treatment.

Table 1. Effects of sulfometuron methyl on mean cumulative seed germination rate of
Austrian pine

Herbicide Percentage Cumulative Seed Germination Rate (%)
(%, viv)* 7" day’ 14" day 28" day’
0 35.5 °2N3.9 74.0 N1.6 a80.0 N2
0.2 19.5 N3.3 :i80.5 N3.2 a83.5 N2
0.4 11.0 N1.3 177.5 N4.4 ag82.0 K5
0.6 14.0 N2.6 |175.5 N2.8 a81.0 K3
0.8 30N1. 0 def 56.5 N2.5 b68.0 N3
1.0 5.0 N1.0 ¢59.5 N3.9 b70.5 N3
1.2 4.0 N 1.4 52.0 N4.2 be4a.0 N4
1.4 0.5 NO.5 g55.0 N2.6 b71.5 N2
1.6 1.5 N0.3 e47.0 N3.5 ¢c63.0 N3
1.8 1.5 N1.0 f46.0 N2.8 c62. RalN4
2.0 1.5 N1.0 f43.0 N1.3 d58.5 N2
25 1.5 N0O.5 e31.5 N4.8 e43.5 N6
3.0 1.0 N1.0 g28.5 N4.7 e37.0 N5
4.0 0.0 N 0.0 16.5 N2.9 f27.5 N5
5.0 0.0 N o.0 10.7 RN1.8 f20.6 N1.3

"Herbicide concentrationeffect wassignificant (p< 0.0001)?Means withinthe same column with different
letters are significantly different* Log and arcsine respectively, transformed values were employed for
separation of the means.
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Figure 1. Mean cumulative germination speed ofsiian pine seed pretreated with various
sulfometuron methyl percentages
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Scots pine seed

For the control seed®1l and 90% of the mean GR28 occurred in the first and second
week of the trial, respectivelffable 2, Figure 2)suggesting a lower GS whenngpared to
Austrian pine.

Similar to Austrian pine, herbicide solutioas 0.8% and highesubstantially reduced
the mean GR in the early and the@nthe intermediate phases of the germination tridie
mean cumulative GR7 was 59, 91, and 100% (totaltatity) lower at 0.8, 1.4, and 2.5%
concentration levelsrespectivelywhen compared to the contrdfiowever,as in Austrian
pine, the negative effects @he herbicide solutionsgdiminished as the germination trial
proceeded to the second weeakd thencontinued until theend of the experimentThe
herbicide solutions didhot differ significantlyfrom the control treatment for mean GR28,
except for the highestoncentratiortreatment. The latter treatment reduced mean GR28 by
29% when compared to the croittreatment (Table 2).

Maritime pine seed

In generalthe GR was lower thaimn the Austrian and Scots pimelhe ed of the
maritime pine also beg to germinate later thathe seeds of thethertwo pine specieswith
no germination within the fat week of the triafTable 3, Figure 3).

Table 2. Effects of sulfometuron methyl on mean cumulative seed germination rate of Scots
pine

Herbicide Percentage Seed Germination (%)

(%, v:v)' 7" day? 14" day 28" day

0 16.0 N2.2 ab 69.0 N2.6 ab76.20aNK
0.2 20.0 N2.2 a 74.5 N2.0 a 83.5 N2.6
0.4 11.5 N2.8 ab 69.5 N1.8 ab76.5N2.0 a
0.6 6.5 N1.0 abc57.5 N1.6 bc69.0 N3.2
0.8 3.0 N1.8 cde63.5 N1.8 ab74.5 KNO. &6
1.0 5.0 N1.4 bcd®63.5 N0o.6 ab74.5 N1.8
1.2 3.5 N2.0 cde 61. Gbd2. 74.5 N3.6
1.4 1.5 N1.0 cde 54.0 N4.8 ¢cd75.3 N3.2
1.6 1.0 NO.6 cde 47.0 N2.0 de75.0 N3.6
1.8 1.5 N1.0 cde 52.0 N2.6 cd68.5 N2.8
2.0 0.5 NO.5 de 43.0 N2.4 ef74.0 N4.2
2.5 0.0 NO.O e 32.0 N2.2 gh69.0 N4.2
3.0 05N0. 5 de 37.5 N2.2 fg74.0 N2.38
4.0 0.0 NO.O e 24.0 N1.4 hi69.5 N3.0
5.0 0.0 NO.O e 13.5 N2.6 i 54.0 N4.2

"Herbicide concentrationeffect was significant (p< 00D3); “Means within the same column with different
letters are significantly diéfrent;*® Log transformed values were employed for separation of the means and
nontransformed \aes 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 Seed Germination (%)

(%, viv)* 14" day 28" day

0 27.5 N3.1 abi 57.0 N2.
0.2 34.0 N3.3 a 67.0 N4.
0.4 32.0 NO.8 ab: 645N6 . 7
0.6 25.0 N3.9 ab 71.5 N&5.
0.8 23.5 N1.3 ab 67.5 N6.
1 21.5 N3.8 ab 56.5 N3.
1.2 22.0 N4.1 ab 63.5 N5.
1.4 19.0 N1.3 beci 61.0 N2.
1.6 16.5 N1.9 cdi 49.5 N1.
1.8 18.5 N3.4 cdi 60.0 N2.
2 16.0 difl1. 4 c 55.5 N6.
2.5 14.0 N1.6 del 57.0 N4.
3 11.5 N1.9 ef 46.0 N2.
4 10.5 N1.9 ef 48.0 N5.
5 3.5 N1.7 f 39.5 N3.9 ¢

"Herbicide concentrationeffect was significant (p< 0.08] “Means within the same column with different
letters aresignificantly different
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Figure 3. Mean cumulative germination speed of maritime pine seed pretreated with various
suffometuron methyl concentrations

The g@rmination of the maritime pine seed appeared to be less sensitive to
sulfometuronmethyl when ompared tahe germination of theothertwo pineseedqTables
1, 2and3). The GR14 significarly differed across herbicideoncentrations. Themean GR14
was the greatest at 0.2%, which was at leastfbibgreater thathe mean G14 at 1.6% and
higher. However, these differences among treatments disappelyethe end of the trial
(Table 3) Thetreatmentdlemonstrated a lower level of statistical differentiationG&28.The
greatest mean GR28 occurred the 0.6% concentration level(Tables 3). At high
concentration level§ O 3, thg silfometuronmethyl started to be phytotoxior themaritime
pineseed. At the highestevel, themean GR was reduced by at least 30% when compared to
low concentrationsGerminatiorwasfurtherreduced withherbicidelevelshigher than 2.5%.
At the highest herbicideoncentrationthe mean GR decreased to etemth of the highest
mean GR observeat(0.6%concentratiohin the first two weeks of the trial (Table 3).

Discussion

Concentratiorspecificand speciespecific herbicide phytotoxityi to seed germination
has been previously reported for other herbicides and tree species (Willoughhby2@dal.

Blair et al, 2006 Stanley et aJ.2014) and plants (Baskiand Baskin 2014). Forexample
Willoughby et al. (2003) used nine differentribieides on pots seeded with various
broadleaved (oak, cherry, sycamarel beech) and conifeN@¢rway pine) tree species. They
found that herbicide phytotoxicity varied by species and applicéia. Pendimethalin and
nanpropamide werseen agpromisirg for the majority of the tree species studiednd @k
(Quercus roburL.) seed germination appeared to tolerate most herbicides at most rates
(Willoughby et al.2003)

The dfects ofsulfometuroln seed germination of the pine species tested in the presen
study were also speciesand applicatiodevel specific. Scots pine and maritime pine
germination were fairly tolerardf sulfometuronmethyl exceptfor the highestoncentration
level, whereas Austrian pine seed germination startetisiglaysome phyttoxicity effectsat
intermediateconcentration levels which becarsignificant athigh levels( O 2 %) . Baskin
Baskin (2014) reportedoncentratiordependenherbicide phytotoxicityeffects ranging from
stimulaing, to havingno effectto damagingon thegermination of plant species

Although sulfometuromrmethyl wasin generahot considerablyphytotoxic to pine seeds
at the end of the 28ay trial, in concentrationggreater than 0.6%o drastically delayed
germination speedGermination speed is considered a more meaningful variable than
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cumulative germination rate for succegssowing (Boydakard ¢ a | &, RAi4¢re ,2010)
Saat-io0ojlu (1971) r ep or the dumulativegetminatioh erate, ¢ o mp .
germination speed ithe lab is a better representative of the seed germination rate in the field
for Austrian pine. Earlier seed germination proes more vigorous and competitive seedlings
in the field than later seed germination (Boyaald¢ a | &, RK.4).rSeedlingsinderrapid
seed germination also show greater adaptation to site conditions, espggialymmer
drought (DunlagndBarnett 1984). Althoughin the present studsulfometurormethyl was
more effective orthe seed germination speed th#re cumulative germination rate¢hese
negative effects would probabhe offset bythe positive effects of eliminating competing
vegetation (Wilbughby et al.2003).

In the present studynconsistent cases where higher herbia@dacentrations resulted
in greaterand/or lowergermination rates than the control have also been reported by other
researchers (Willoughby et aR003, Baskinand Baskn 2014). Willough et al(2003)
attributed theediscrepancgeto high data variation which could be alleviabgdconducting a
greater number of replications in future studies (Willoughby et al. 2003). On the other hand,
Baskin and Baskin (2014) attrilad these inconsistencie® the stimulation effect of low
concentration leveherbicides. Herbicide seed screenitan successfully predicthe field
efficacy of various herbicides on tree seedlingsis substantiallyreducingthe assessment
period and cst (Bunn et a].1995 Blair et al, 2006 Stanley et a).2014).

Conclusions

Seed screeng can enable theprediction of theearly efficacy of herbicide$or tree
seedlings in the fieldThe wmulative rate and speed gérminationof Austrian, Scots, rad
maritime pineseedvaried according to thelifferent concentrationf sulfometuron Seed
germinations of the studied pine speaiegenot significantlyimpairedby differentlevelsof
sulfometuronmethyl while they weredepressed at higlevels of herbicide concentration
The terbicide affected germination speed more than cumulative germinatioff matese of
this herbicide at low to intermediat®ncentration levelgn nursery beds and seeded forest
areas could provide rapid growth of seedlingshwit substantially depressingthe
germination rate.  Applyingsulfometuron methyl at concentrations @ 2 % i s not
recommended for Austrian pine@hereas higheconcentrations aoip to 4% could be tolerated
by Scots and maritime pine sedd.addition, feld trials are needed to confirm the results of
this rapid seed screening.
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Hasanl ar Bavregjéd c(aD¢ zv&a I¢leév r Risti knii Ine r

Neval G! NE%NeshiAKSDY, Ahmet Sali i DEJERMENC
¥zet

Bu -al ékmiddpéel Ogizy & bahbda Agssneliféal.) yararlanabilme potssiyeli
bul unan ball é& tiatlkéiklmear ksapsaiméardtaBide pf @& ecdi t kil er
belirlenmesi, tanétélmasé ve aréecékeéehal anmgagra@lnananléean lea i
Alandag er - ek | elant if d iolrmiswal éumaa é537 takson bel inedtae n mi Kt i |
ve polen i-eren bitkiler kt oensupyilta Eiloia distesink tincatleindegima | ar
sonucund&9 familyaya ait 207 taksenn , bal aarersa nfpant ayragiaywd |l i ol an polen
sahip bal |E@elbiirtlkarnmoilkdiijbui s &knrerbal IL&Aati nce ve T¢grk-e a
-i-eklenme s¢releri ve aré taraféndAharkean |gegélanf lior
%3806i nin nektar ve polen i-eren bitkil ttaksoaundiamj u sapt
nektar hem de pobE&me&eRbEArni nepdl h VvespPpit edil miktir.
tki te¢erlerinmand amakglhdarangd@reabaijedae family
er al maktadér . Bunu Asteraceae familyasé 22
familyasé 18 takson (% 9) ile takip etmekted
a belirrenegakaml & obimt kirskea ak 7g/thkeadlda qVa3j7)&dze? ml ar &
Il ar ,06MHe miakkrsiopntl caf i (t %2X) aj a- ve -al el ar (Fane
bitkiler (Terofitler), 11 tsaksaonl(aKa(nmes)i tyerd -vel &l atra
yumrulu ve rizomlu bitkiler (Geofitlgr

Anahtar Kelimeler: Yé&J] él c a, Bal dled. bit ki, Nektar, P

Melliferous Plants of Hasanlar Dam (DuzceYigilca) and Surroundings
Abstract

In this study,melliferousplants hat can be used by the honey befgsig melliferal.) were presented in
D¢ z-¥ @] eegienadlhe aims of this study ate determine and introdugeelliferousplants ofHasanlar Dam
(Y é] &l zaralevealthe floristic diversity of suitable areas foeekeepingAs a result of flora survep37
taxawere determineéh the region. Nectar and pollen containing plants among the plants were defined from the
relevant literature reviewsrom the investigation of the flordQ7 taxa belonging to 59 familieseve identified
as melliferous plants which have potential to be used by bees for their pollen and nectar. Then each plant were
described with theit.atin and Turkish namesabitats, florescence times and products (nectar, poltewps
determined thaB8% of general floran the field were melliferouplants that including nectar and pollénhas
been found that 140 taxa contain both nectar and pollen, 25 taxa contain pollen and 24 taxa contain nectar.
Fabaceadamily was atthe first placewith 34 taa (16%)according to distribution of taxa. It was
followed byAsteraceaavith 22 taxa(11%), Rosaceaeith 21 taxa (10%)andLabiataewith 18 taxa (9%)
The plant life forms of Raunkiaer system are as follo¥istaxa (37%) Hemicryptophyte$0 taxa(29%)
Phanerophyte®3taxa(26%) Therophytesl1 taxa (5%) Chamaephyteand5 taxa(2%) Geophyes.

Key Words: Y € | eéMeltiferqusplant, Nectar, Bllen.

Girik
Bal , arélaréen bitkilerin polen ve nektar]l:
ihtt ya-1l aréné karkeélamak i-in yaptéklareg bal [

201h; ¥ zmen v,20MAI6Rén Bilekiminde bulunan -exit/l
asitler ve enzimler nedeniylel 8jiadkaimeé kol a

tedavi edi ci °czell i k g°steren fonksiyonel bi
'D¢zce 'niversitesi Orman Fakge¢ltesi Orman Botaniji ABI
Dszce lniversitesi OrmamBFake¢l t esi Or man Amenaj maneéeé
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enfeksiyonlara neden ol an bir-ok mikroorgan
mi de hastal ekl aré, ,kakemiyketmegzt alkélelrar é,- a%
: bojaz ajreése, sinir hastal ékl a
n tedavisinde olumlu etkileri o |
Edngi tedcdhamar |l aré geniklettiiji vV e
70, yaj hazmené kol ayl akteéerdej e,
Al kén
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06)A
r kendilerinin ve yavruhamén&n| lee diem
pol en topl ayar ak bal cretir. Pol en arel ar
doj adaki t ek kaynajéedeér . Nektar Il se enerji
Do d o |, 20p05|Anonim, 2016 Bakan 2009 ¥ z h aitjay,).v20 H0

Bir bitki evcillexktiril I K bal aréseée tara

bit ki ol ar ak Ar él ar |l a
n khboevsainnd a ¢
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|-|n |se p
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an y ¢ ksek verim sajl ayabil mek
-al exkanl é n yaneé sér a, nektar ve po
cretim beol rinin ve bunlarén Kkapmsig
d¢zeyde ya anmayé sajlayacajé gibi,
(Ser al &,2002 E De& v jearkn, 2005.

F a r Kdsiétemetiplerine sahip olan, Avrysi b i r y a, rAarkTduernainzo voel mka k
czere ¢ - f arbk®llég efnii tno ckogjsriakfiinki nde bul unan ve
jeomorfolojik ©°zelliklere sahip olan ¢ kemi
bakéméndan ol duk ;2802 Atk negarkn20iQrK e k € e lo iprk. 200% e
¥zhat ajy. ,v)e20d10

i
bi
Ar éceéel ekt
J
g
;

Keke-ojlu (2007) Yéjélca il -esi aréel aréene
ortal amasénén -ok ,zerinde dejerlere sahip
uzunluju ve arka kanat uzunlujeurecredd G akiey ¢

k

mor f ol oj i karakterler olduju ve bu karakte
yer el b°ol ge arél aréneéen, ésl ah v e seleksiyo
belirtil mektedir (Keke-ojlu, 2007).

Yé] el ca badé afriesyemlémj ibk ve ver iAmadduzve l | i k|
Kaf kas élre&k ék aarrkedlaak tdeirjee rd ég reak-t e mat lksiomluicjuin d
toplama yetene]ji bakéméndan grupl arygkasesknda
bal¢ r et i mi bakémeéndajne rYléij édlicdau jgue rélmeaclinigrnl e n mi Kt i
dij., 2012).

Byl e ©°nemli °zelli kl ere sahip bir ar é
yapéménda kull anabil ecefji bimkddrrame dael kel y
d¢e¢kKenegl emez. Dol ayése ile | okal fl ora -al éexkn
sahiptir.
kta, i stenen ¢retim ve i hracat r ak
nl ar metvrcailt g ,ur merEa oegbah&,onor man L
da g° z °ne¢ne al enmal e, bal creti
a a °%zer00°sterilmelidir (¢eliker
k ekl i bit ki t caleak alramseéemnmgra, s
polen toplama etkinlijinin
tej] e doj al florada be¢teéen

tercidadk sPlzorkaodnau sair €oll adruj iu-

i |
kadar fazl a i s
arél arénén - al
kull anmadé
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-1 -ekl i t ér sayeseéeneéen tem -0 -ekl i bitki t ¢
saptanméexkteéer ,10Baydar ve Gg¢r el

Bu -alékma ile Yejeéelca arésée tarafeéendan
bulunannekt ar ve polen i-eren bitkiler ve alan
b°l gel erde yojunlaktéjéenée ortaya koymak ama
ortaya -éeékareéel mék ol acakter Ay r ércche rh ain-ga r doii
|l i ste halinde verilerek bitkisel kaynakl ar da
Materyal ve Y°%°ntem

Hasanl ar Barajé ve K¢-¢k Mel en ¢tayeé Havz
Merkez-Yé&J él ca il -esi séneérBBSEO i BRW7iosi Hde daij
boyl aml 8426 v&%6505® 100 kuzey enlemleri ,arasén
19861 995), (kekil 1)

-+

kekiAlr ak.t €ér ma al anénén genel g°r ¢n¢émg

Hasanl ar Baraj éone Il -erisi e zakgma HEGR ¢ k&
ortalama y-4R8elm iciiva3Iehhda ol up, daj | ek kes
ul akmaktadér (G°rceliojlu ve ark., 1999).

Hasanl ar Barajé Baté Karadeni z i kKl i minin
yapésée dol ayéseéewlea flau ke tekii kg & mé rklaarmrk@we r | er i
batéeésénda Marmara i kliminin etkiler:i go°r ¢l me
ikl im tiplerine g°re nispeten daha az yaj écxk
go°r ¢l meatremirra. i k1 i mi i se, asél Akdeni z i kl:
ya]j ékeée, daha sék don, daha hafif yaz kurakl e
il e karakterize edil mektedir (¥zyuvace, 1999

Ar akt ér ma alanena reml oyakéinstbsyzoadaret ad €

d
D¢zceobnin ortaCamar sa@lcamb ély el [IMBekj eyt aajséyko n8 40 n
nda baklamakta ve Ekim sonlaréna Kk

Ni san ayeé

D¢zce il ar ass@ndy k yakll ialkk e karRlO® ol dujundan

keklar sert ge-mektedir. Vejetasyon d°nemi
D¢ zce havzaséneén b¢yeék bir bol ¢ myg¢ Mezozo

Ort ¢l ¢gder . Kil kil takeé, yeumktaee, taskélart
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olukan bu Dbirimler genel dBunuyredeni fotmasyopun¥ili b a k €
ol masé sebebiyle yajék sularénén derinlikle
derel ere (WG°awkmd arkptP8du v e

200Fk,2008 yeéllarée arasénda yapeéel mék ol an MfAHa
FIl oraséo isimli y¢ksek i sans tez -al ékmaseé
I -erenler konuyl a gl | -eKitnlyarkalyanakl ar
bel i r | émomm OlbarAnofim, 2015b; Anonim, 2015d; Anonim, 2016 Bilgen,

2004;Davis 19651988 Grozeva2011;G¢ ne Kk ,200k@Géinnek ¥z kan ve Aksi
Karaca 2008 ; ¥z h atPasghalgl®97&iejr al €2,08D. Deveci
Bu - al &k makihkritafarsAec@is t0dthy az &1 eémé kul l anél arak el

Bulgular
Belirlenen Ball é Bitkiler ve ¥zelliklIleri
Bu -al éeékma sonucunda 59 familyaya ait 2
florasénén %386 i nin .Bathkkoé abat bia k éfaldanjnég nd a p t
hem nektar hem de fwmémakt aboi nendppi edegei 2
ve ¢i 2¢l gel @ge 26de yer alan baze bitkilerin
edinil ememi K, aynamé&k!l akno nduiyjl ear i-lglidkmal ar én b
aldekl aréndan bu -al ékmaya da dahil edil mikl
¢i zelAgemklt.ér ma al anénda nektar ve polen 1 -ere
Takson Ss % Sembol

Nektar-Polen 141 68 N-P

Polen 25 12 P

Nektar 26 13 N

Bilinmeyen 15 7 -

Bu bitki t¢egrlerinin familyalara g°re daj
takson (% 16) ile i1k sérada yer al makt ader
Rosaceae familyasé 21 miakpgane (208 0) akeonLabph

etmektedir¢ i z €). g e

Al anda belirlenen ballé bitkilerin yakam
sérada 77 taksonla (%37) rozet yaprakl el ar
taksonl a (-%2198I| arf a(-Fasreerofitl er), 53 taksonl
11 taksonla (%5) vyaré -alélar ve -o0ok yeéell ek
yumrulu ve rizomlu bitkil efri z(éXhegoef i tl er) izl e
TAKSONLARIN RAUNKIAER'IN YASAM FORMLARINA GORE ORANI (%)

=L, =
|va ‘
kekitlal22.k ma al anéenda bulunan ballé bitkileri
daj el eémeé
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¢i zelAgemk2.ér ma al anénda yayél ék yapan ballée bitkiler
¢i'ek|f\;$afén
Familya No Bitki Tg¢rgTerk-e AHabitateé Yakam f ¢Zamane -
kul | anel
(AY) o
cré
ACERACEAE q |Acercampestie. | (i aja-|Yol ve su k| Faneroft 45 Nektar, Polen
subspcampestre
ANACARDIACEAE 2 | Rhus coriarial. Derici s|/A-é&k al an Fanerofit 6-7 Nektar, Polen
Daucus carotd..
3 | subspmajor (Vis.) Havu- Yol kenar e Hemikriptofit 6 Nektar, Polen
Arc.
APIACEAE Daucus carotd..
(UMBELLIFERAE) 4 | subspmaritimus Havu- Yol kenar e Hemikriptofit 6 Nektar, Polen
(Lam.) Batt.
5 E;)r/:glum creticum G°z dike Yol kenar e | Hemikriptofit 7-9 Nektar
ARALIACEAE 6 | Hedera héix L. Or man s al Yol kenar é Fanerofit 8-9 Nektar, Polen
ASCLEPIADACEAE 7 | Periplocagraced. |\, o ¢ glkayal ek Kamefit 4-7 Nektar
var.gracea
8 | Aster leavid.. Saraypat|Yol kenar é Hemikriptofit 9 Nektar, Polen
5 - -
9 | Bellis perennid.. Koyung? z Fe n_d ekl ek, Hemikriptofit 3-8 Polen
papatya a-ek al an,
10 gg:tdotljus acicularis Devedikeni Yo | kenar é Terofit 4-6 Nektar, Polen
11 Carduus nutans. Devedikeni Yol kenar é Hemikriptofit Bilinmiyor Nektar, Pole
subspnutans
Centaurea calcitrapa - oo
ASTERACEAE 12 L. subspcalcitrapa ¢tobankal]|Yol kenar é Hemikriptofit 6-10 Nektar, Polen
(COMPOSITAE) 13 | Cichorium intybud.. | Hindiba Yo | kenar é Hemikriptofit 4-6 Nektar, Polen
Cirsium hypoleucum Or man i -1, S
14 DC. Yo | Kenar & Hemikriptofit 5-9 Nektar, Polen
15 ggz:m ligulare Yo | kenar é Hemikriptofit 89 Nektar, Polen
16 C|rS|gm vulgare Su dikeni Yo | kenar é Hemikriptofit 7-10 Nektar, Polen
(Savi)Ten.
Crepis sanctgL.) ) . . ) i
17 Babcock Tée¢yl ¢ hi|Mekkear a- am g Terofit 2-8 Polen
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¢izelge 2Ar@aeaceeamp. al anénda yayél ék yapan ballée bitkiler
18 ag;for:]]lcum orientale Kaplan otu Yo | kenar &, | Hemikriptofit, 3-7 Nektar, Polen
Matricaria chamomilla o . )
19 L var.chamonmila Hakiki papatya Nemli toprak Terofit 3-4 Nektar, Polen
Matricaria chamomilla o _ )
20 L. var. recutita(L.) Hakiki papatya Yo | kenar é Terofit 3-4 Nektar, Polen
Senecio aquaticudill.
21| subsperraticus Kanarya otu Yo | kenar é Hemikriptofit 6-10 Nektar, Polen
(Bertol) Matthews
Senecio vulgaris _ i
22 Waldst & Kit Kanarya otu Yo | kenar é Terofit 3-8 Nektar, Polen
Sonchus aspdL.)
23 Hill. subsp. Ekek gev|Orman i -i, Hemikriptofit 3-8 Nektar, Polen
glaucescenglordan)
ASTERACEAE Ball
COMPOSITAE i i
( ) 24 'Igegaxacum bithynicum Kara hindiba Yo | kenar é Hemikriptofit 6-9 Nektar, Polen
Taraxacum laevigatum - _ o
25 (Willd.) DC. Kara hindiba Yo | kenar é Hemikriptofit 6-10 Nektar, Polen
Taraxacum serotinum .| Me kkear a- am ¢ S
26 (Waldst. & Kit.) Poiret Asl an di a-ekl ek, Hemikriptofit 6-10 Nektar, Polen
27| Tussilago farfard.. ¥kser gk Yo | kenar &, | Hemikriptofit 34
Urospermum picroides| Dikenli teke - ) i
28 (L) E.W. Schmidt sakal e Yo | kenar é Terofit 3-6 Nektar, Polen
. . K¢-¢k peé - )
29| Xanthium spinosurh. Di kenl i Yo | kenar é Terofit 8-10 Polen
Alnus glutinosgL.)
BETULACEAE 30| Geartner subsp. Adi Keze|Der e kenar é|Fanerofit 4 -
glutinosa
31| Anchusa officinalis. |Séj ér di ;(Oé'n dkéekrl‘ a1 % | Hemikriptoft | 47 i
BORAGINACEAE Cynoglossum officinale
32| Y109 Kepek di|Yolkenar é Hemikriptofit 37 Nektar, Polen

L.
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¢izelge 2Ar@aeaceeamp. al anénda yayél ék yapan ballée bitkiler
33| Echium italicumL. Engerek otu Seyrek maki, Hemikriptofit 5-8 Nektar, Polen
. . Tarl a kemar S
BORAGINACEAE 34| Echium vulgard.. Adi engerek otu a-e6k al an Hemikriptofit 5-9 Nektar, Polen
35 Heliotropium Sijil ot Yo | kenar é Terofit 6-9 Nektar
europaeunt.
36 Barbarea vulgariR. Nicer otu Yo | k enar é, Hemikriptofit 45 Nektar
Br. neml i y ama -
37 EL?ESICa elongata Tar | a kenar ¢ Hemikriptofit 4-6 Nektar, Polen
BRASSICACEAE - -
(CRUCIFERAE) 38 E:}a(l:shswa nigra(l..) Kara hardal A- ék al an, Terofit 35 Nektar, Polen
39| Brassica oleraced. Lahana Tar | a kenar ¢{Hemikriptofit Nektar, Polen
40 Raphapus Yabani turp Or man ia--ié k| | Terofit 35 Nektar, Polen
raphanistrumL.
BUXACEAE 41| Buxus sempervirerls | ki mk i r Il?ml kenare, Fanerofit 4-7 -
CACTACEAE 42 E.I)_p)u,\r}ltill?el;lcusmdlca Frenk inciri Yo | kenar &, | Kamefit 4-7 Nektar, Polen
Campanula lyrata Lirat ya|lOr man i - S i
CAMPANULACEAE 43 Lam. subsplyrata Ci-ejfi yol Kenar é Hemikriptofit 4-7 Nektar
. . Yo | kenar é, .
CAPRIFOLIACEAE 44| Sambucus nigra. M¢rver su Kenar & Fanerofit 4-7 Nektar, Polen
45| Silene conicd.. Nakel A- ekl ek Terofit 5-6 Polen
Silene dichamaEhrh. Yo | Kenar &
46| subspsibthorpiana Nakel . . Terofit 4-8 Polen
(Reichb.) Rech. orman 1 -1
CARYOPHYLLACEAE Na kel Yol Kenar e
47| Silene italica(L.) Pers. Yapéekkan|fendekl ék Hemikriptofit 6-7 Polen
Stellaria medigL.) - ~ - ) i
48 Vill subsp.media Kuk otu FeEndeéekl ek Terdit 3-7 Polen
49| Cistus savifoliug.. | 2987 2Y € _TA sk alan | Kamefi 35 Polen
CISTACEAE Pemb e : -
50| Cistus creticug.. A-ék al an, Kamefit 3-6 Polen
Laden |,
CLUSIACEAE Hypericum calycinum ~ ) ) !
(GUTTIFERAE) 51 L Koy urank & Yol kenar é Kamefit 5-8 Polen
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¢izelge 2Ar@aeaceeamp. al anénda yayél ék yapan ballée bitkiler
Hypericum Yo | kenar é, S
52 montbretiiSpach. Kantaron takl ek yama Hemikriptofit 4-7 Polen
CLUSIACEAE Hypericum S L ]
(GUTTIFERAE) 53 perforatumL. Birbirdelik otu Yol kenar &, | Hemikriptofit 4-8 Polen
54 Convolvulus arvensig T a r I a sa Or man - | Geofit 4-9 Nektar, Polen
L. Ma meé z a kenar é
Convolvulus _ ~ Yo | kenar e, S
CONVOLVULACEAE 55 cantabrical . ¢tal emse kayal &k Hemikriptofit 4-8 Nektar,Polen
56 | Cornus mag.. Kezel céeklA- ekl ék Fanerofit 3-6 Nektar, Polen
CORNACEAE 57 | Carpinus betulus. G¢rgen Yo | kenar &, | Fanerofit 7-8
CORYLACEAE 58 | Cucumis sativus. Heyar Yo | kenar é Terofit 6-7 Nektar, Polen
Juniperus oxycedrus - Me klear a- am ) S
CUCURBITACEAE 59 L. subspoxycedrus Ar de a-6kl ek Fanerofit Bilinmiyor -
CUPRESSACEAE 60 Ei&iﬁﬁendma Sarkéek s|Su kenar e Hemikriptofit Bilinmiyor Polen
CYPERACEAE 61| | PSacHS aCiS | Ees. i ta Tarla Hemikriptofit | 7-9 .
DIPSACACEAE 62 | Arbutus andrachné. | Sandal Maki Fanerofit 35 Nektar, Polen
63 | Arbutus unedd.. Koca yen Maki, Fanerofit 1011 Nektar, Polen
y ol kenar é
64 | Erica arborealL. Funda Me k e or ma n é| Fanerofit 3-7 Nektar, Polen
ERICACEAE Rhododendron Mor - -e
65 | ponticumL. subsp | Or man kenar (Fanerofit 3-8 Nektar
. or man gg¢
ponticum
Euphorbia S¢tl ejen _ , i
66 helioscopial.. otu, Zehir otu Yo | kenar é Terofit 2-6 Nektar, Polen
Euphorbia Yol kenar é,
67 | amygdaloide4. S¢tlejenféndekl ék Hemikriptofit 3-8 Nektar, Polen
EUPHORBIACEAE subspamygdaloides
Anthylis vulneraria
68 | L. subsppulchella Kadén pal Yol kenar é Hemikriptofit 5-8 Nektar, Polen
(Vis) Bornm.
. S Féndeéekl ek
FABACEAE Genista lydiaBoiss. - - ~ ’ .
(LEGUMI NOSAE) 69 var. lydia Katértérla-é&k al an 3 Kamefit 4-6 Polen
y ol kenar é
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70| Genista tictorial. Boy ace lvol kenar é Kamefit 4-7 Nektar, Polen
kat érteér
71 Lgthyrus aphaca. var. | S " e k . tayer, . . Terofit 3-6 Nektar, Polen
biflorus Post. me¢erdegmegjlor man 0 -
72| Lathyrus cicerd.. No.hut i .~ Or man i -1, Terofit 4-5 Nektar, Polen
merdemej
Lathyrus laxiflorus
73| (Desf.) O. Kuntze M¢rdegmegkiYol kenar é Hemikriptofit Bilinmiyor Nektar, Polen
subsplaxiflorus
74 Lotus cornlqulatui. Sepik, Takl ek al an | Hemikriptofit 4-9 Nektar, Polen
var. tenuifoliusL. Gazalboynuzu
75 Medicago m'.”'ma(L-) ¢evrince|Yol kenar é Terofit 35 Nektar, Polen
Bart. var.minima
76 l(\l/l_e)décggi]o orbicularis Teknecik A- ék al an Terofit Bilinmiyor Nektar, Polen
Medicago turbinatgL.) . ) , i
EABACEAE 77 All var. turbinata ¢evrince|lMekkar a- am ¢ Terofit 34 Nektar, Polen
(LEGUMINOSAE) 78 m?lllotus indica(L..) Tak yonc|Yol kenar é Terofit 2-5 Nektar, Polen
Ononis spinosa. Dikenli
79| subspleiosperma N - A- ek al an Hemikriptofit 5-8 Nektar, Polen
) g kaye Kk K ér a
(Boiss.) Sirj.
80 Pls_um sativunt.. subsp. Bezelye Tar |l a kenar ¢ Terofit 4-5 Nektar, Polen
sativumvar. arvense
81 foblma pseudoacacia Yal ancé |Yol kenar é Fanerofit 4-6 Nektar, Polen
82 Trifolium anggst[follum F)a r . YaPlirendekl ek Terofit 34 Nektar, Polen
L. var.angustifolium - g¢l
Trifolium campestre Saré -i-|Yol kenar é, '
83 Schreb. i-gel, Yorman i-i. Terofit 2-4 Nektar, Polen
84 Trifolium pratensd.. ¢tayér du| Yol k e néak 1866 k Hemikriptofit 3-9 Nektar, Polen
var. pratense
85 -r:gglr';m repend.. var. Ak ¢-g¢l|Dere kenar é| Hemikriptofit 39 Nektar, Polen
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Trifolium resupinatum
86 | L. var.microephalum| | - g¢l , Y A-ék al an Terofit 5 Nektar, Polen
Zoh.
87 \C/:;g;raccaL. subsp. Bur - ak, A- ék al an Hemikriptofit 7 Nektar, Polen
88 \élrcals hirsuta(L.) S. F. Bur - ak, Or man i -1i, Terofit 5 Nektar, Polen
Vicia satival. subsp.
FABACEAE 89 | nigra(L.) Ehrh.var. |Adi fi ] Yol kenar é Terofit 35 Nektar, Polen
(LEGUM INOSAE) nigra
Vicia satival. subsp.
nigra (L.) Ehrh. var. . oos A- ék al an, , !
90 segetaligThuill) Ser. Adi fi] Terofit 35 Nektar, Polen
ex DC
Vicia satival. subsp.
incisa(Bieb.) Arc var. . N Yo | kenar é, . i
91 cordata(Wuifen ex Adi fi] Terofit 35 Nektar, Polen
Hoppe)
92 | Castanea sativiller Anadolu_ Or man 1 -1 g Fanerofit 6-7 Nektar, PE)Ien,
kestanesi y ol kenar e, Tatl & 3§
Fagus orientalis Omanlenar é,
93 | 29 Kayén su kenar e, Fanerofit 5 -
Lipsky i
y ol kenar é
94 Qer_cuscerrlsl_. var. Sa- | e me Or man i - ;- Fanerofit 8-9 Pol en,
cerris mekKes.i yol kenaré ¥zsu
95 Qercus hartwissiana Il strancal/A-ék al an Fanerofit 7-8 Nektar,
Steven ¥zsu
FAGACEAE 96 | Quercus frinettoTen. | Macar me Orman i-i T Fanerofit 5 Nektar,
y ol kenar é ¥zsu
Quercus petraea
97 (Mattu_schl_<a) Liebl. Sapséz nOr man i - Fanerofit 9-10 Nektar,
subspiberica (Steven ¥zsu
ex Bieb) Krassiln.
Quercus pubescens . Orman i -1, . i Nektar,
98 Willd. Teyl & meyOI Kenar é Fanerofit 9-10 ¥7su
99 Quercus virgiliana Yal ancé or man i - Fanerofit 9-10 Nektar,
Ten. me K e ¥zsu
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GENTIANACEAE 100| Centaurium erythraea | K & r me z & Nemli toprak Terofit 58 Nektar, Polen
Rafn. sulsp.erythraea kantaron a-eék al an
Erodium cicutarium(L.) - . Me klear a- a m | Terofit
101L6Herit:icuisar'uurthJnel'ka-éklék 35 Nektar, Polen
Erodium malacoidefl..) Kinel i K _ ,
102] - bHer it D ° baba Yol kenar &, Terofit 2-5 Nektar, Polen
103| Geranium columbinurh. :Jﬁ E 2 a ; Z Maki Terofit 4-6 Nektar, Polen
GERANIACEAE 104| Geranium dissecturn. Tur naga Maki Terofit 4-5 Nektar, Polen
105| Geranium molld.. YumusakKayal ek, m{ Terofit 34 Nektar, Polen
106| Geranium purpureurvill. K- ¢k Fendeéekl &k, | Terofit 34 Nektar, Polen
turnaga
107| Geranium rotundifoliun.. ;Ugé:)l’|?ka K Yol kenar é Hemikriptofit 35 Nektar, Polen
JUGLANDACEAE 108| Juglans regid.. Ceviz Yo | kenar é& | Farerofit 4-5 ig !5 ﬁ n.
Ajuga chamaepityk.
109| subspchia(Schreber) [30adunr]2t, ver A- ek al an Hemikriptofit 3-10 Nektar
Arcangeli
110| Ajuga reptand.. Daj ma Yo I_ kenar e, Hemikriptofit 3-6 -
otu a-éeék al an
. . . A- ek al an,
111 Clinopodium wligareL. Yabani A y ol k e nar & | Hemikriptofit 6-9 Nektar
subspvulgare fesl ej e
Clinopodium vulgaré.. .
LAMIACEAE . Yabani S
(LABIATAE) 112 ilubsparundanun(Bmss) fesleje Ne ml i y a ma -| Hemikriptofit 6-9 Nektar
yman
113 Lamium garganicunh.. Bal baéba Der e kenar g Hemikriptofit 4-8 Nektar, Polen
subsplaevigatumArcang.
114 Lamium purpureunt. Ball éba Yol kenar &, Terofit 3-6 Nektar, Polen
subsp purpureum
Mentha longifolia(L.)
115 Hugis. subsptyphoides K t_ n i_i N€vol k enar & | Hemikriptofit 6-10 Nektar, Polen
(Brig) Harley var. Teyl ¢ n
typhoides
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