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ABSTRACT

In order to survive in face of ever-increasing competition, the companies have become aware of the importance
of the customer satisfaction and hold it as their target to establish loyal customers to remain competitive. The
companies that consider the customers a very outstanding asset and adopt it as a principle to offer customer-
oriented service desire to stand by them after sales. In this sense, and as a requirement of Total Quality as well,
the concept of after sales service is all operations providing services after sale such as transportation, delivery,
installation of the product purchased, communication with the consumer for use of the product, maintenance-
repair and spare parts and operations to deal with the customer complaints as a whole. In face of the competition,
the furniture sector, like all sectors, turns towards the after sales services.

In this study, we introduce opinions and evaluations on the part of the consumers concerning after sales services
provided in the furniture sector. As study material, we have selected consumers in six districts, including central
district of the city of Zonguldak. Vis-a-vis survey has been selected as method and applied to 383 consumers in
the study area.
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1. INTRODUCTION

Observations are that “Total Quality” (TQ) applications have provided great contributions in the efforts of the
companies for achievement of customer satisfaction. Integrative nature of TQ process along a route starting from
the raw material stage of the product to the sale and after sales services has been the most significant factor in
achieving customer satisfaction (URL-1, 2009). After sales service, a stage of the total quality process, is efforts
of the organizations, strictly following the principles of finished product and service quality, to ensure correct
use of the products by the customer to the intended purpose and achieve customer satisfaction by providing
service and spare part services correctly, quickly and at favorable price in case of failure or complaint (Onder,.
1993). Satisfaction felt by the customer is maintained by such follow-up and provision of necessary services. To
affect the customer in a positive way is also important for future actions and new sales. Warranty to the effect
that after sales services such as transportation, setup, installation, warranty, maintenance, repair, etc. will be
provided reinforce satisfaction felt by the customer. However, after sales services covering operations such as
sale of spare parts, maintenance, repair, consultancy and technical support constitute a highly profitable area.
Because of all these reasons, the important of after sales customer services is increasing every day (Bengul,
2006). Appropriate after sales service strategies and quality will cause the customers to have an overall
satisfactory feeling for the product, gaining positive experience and information about it. And accumulation of
such experience and information will lead to customer satisfaction and make it possible for the organizations to
maintain sales (Korkmaz, 2001).
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In the furniture sector, like all sectors, the after sales service will be much important as production in the total
quality. The current studies show that the factor making a product attractive for the customer and promoting
sales is widespread after sales services. Customers expect the company from which they purchase product to
stand by them by means of after sales services and quick and effective handling of their complaints and problems
concerning the product (Turedi, 2010).

In this study, through a survey conducted on the furniture sector in the city of Zonguldak, the customers were
asked about their opinion of the after sales services provided to them with the resulting findings evaluated and
results presented.

2. MATERIAL AND METHOD

Study area has been established as the central district as well as Alapli, Caycuma, Devrek, Gokcebey and Eregli
districts in Zonguldak. Number of survey to be applied to the consumers in the study area, e.g. city of Zonguldak
and central districts, has been established as follows.

As main population, total number of houses in the city of Zonguldak is accepted and sample size, e.g. number of
surveys to be conducted, was determined. However, as there was no information available in the Municipality of
Zonguldak about number of houses, the estimated number of houses was found on the assumption that five
individuals live per house, basing on the population determined as per (URL-2, 2009). Accordingly, total
number of houses selected as main population is 123,830. The study was performed at a confidence level of
95%. Determination of total number of surveys to be conducted, that is the sample size, has been according to
Table 1.

Table 1. Sample sizes corresponding to different population sizes for sampling errors of 5% and 10% at a
confidence level of 95%

Sample sizes for 0=0.05
Target Group size (N) Sampling error 5% (d) Sampling error 10% (d)
p=0.05, g=0.05 p=0.8, q=0.2 p=0.05, g=0.05 p=0.8, g=0.02

1.000 278 198 88 58
2.000 322 219 92 60
3.000 341 227 93 60
4.000 351 232 94 61
5.000 357 234 94 61
10.000 370 240 95 61
20.000 377 243 96 61
50.000 381 245 96 61
100.000 383 245 96 61
500.000 384 246 96 61

123.830 houses selected as main group correspond, according to Table 1, to 384 sample size at a significance
level of 5%. Accordingly, number of survey to be conducted in each district is determined by the following
formula (Cabuk, 2000).

According to our study, the variables in this formula are:
S: Number of surveys required to be conducted,

x: Number of houses in the districts;

N: Number of house in the main group; and

n: Sample size.
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Thus number of surveys to be conducted is 29 in the district of Alapli, 60 in Caycuma, 39 in Devrek, 105 in
Eregli, 15 in Gokcebey and 133 in the central district. Questionnaire form is consisted of 37 questions. The
questionnaire form drawn out was put into implementation under the specified plan and visits have been made to
these districts to seek answers to questions by vis-a-vis interviews with the consumers.

For assessment of the date, Independent-Samples T-Test (T-Test with two independent samples) was used out of
three different T-Test alternatives in SPSS 15.0 software.

3. FINDINGS

Table 2. Advantages provided by the firms and significance of the after sale services that have played role in
decision-taking for purchase.

Most significant Less significant Least significant
Quantity % Quantity % Quantity %
Warranties 274 72 50 13 23 6
Transportation 49 13 90 23 83 22
Installation 40 10 150 39 70 18
Free Customer Hotline 20 5 93 24 207 54
Total 383 100 383 100 383 100

According to Table 2, the warranty provided by the firm has the highest rate, e.g. 72%, which is the most
effective with respect to consumers in taking decision on furniture purchase. It is followed by transportation,
13%.

Status of use of the after sale services that play role in the decision-taking on purchase was studied by
educational levels of the consumers. Values indicating these rates are shown in Table 3.

Table 3. Rates of use of after sale services by educational levels of the consumer.

Primary Secondary High School University Illiterate Total
Quantity | % | Quantity | % | Quantity | % Quantity | % | Quantity | % | Quantity | %
Warranties 30 48 30 58 136 44 139 41 0 0 335 27
Transportation 13 2 12 2 77 10 92 12 0 0 194 25
Free Customer Hotline 6 1 4 1 17 2 14 2 0 0 41 5
Installation 13 2 6 1 80 10 97 13 0 0 196 26
Total 62 53 52 61 310 67 342 67 0 0 766 83

According to Table 3, the warranty service has been used most with a rate of 27%. It is followed by installation
(26%) and transportation service (25%). After sale service least used is free customer hotline provided by the
firm with a rate of 5%.

Table 4 shows that the customers living in the districts take delivery of the products in 3 days and less by the
following rates: 4.7% in Alapli, 8.4% in Caycuma, 4.4% in Devrek, 17.8% in Eregli, 2.9% in Gokcebey and
17.2% in Zonguldak.

Values indicating delivery time after purchase of furniture are shown in Table 4 by districts:
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Table 4. Values indicating delivery time after purchase of furniture by districts

Alapli Caycuma Devrek Eregli Gokcebey Zonguldak Total Survey

Quant. | % | Quant. % Quant. Quant. % Quant. | % | Quant. % Quant. %

3 days or less 18 4.7 32 8.4 17 44 68 17.8 11 29 66 17.2 212 55.4

One week 8 |21| 26 | 68| 13 |34| 22 |57 4 10| 50 |131| 123 | 321
10 days or 3 |os| 2 05 8 |21] 18 | 47 0 |oo| 17 | 44| 28 | 125
maore
Total 29 |76| 60 |157| 38 |99| 108 |282| 15 |39 | 133 | 347 | 383 | 1000

Table 5. Determination of the thought about whether an extra fee will be claimed or not for repairs and fixes
under warranty terms.

Yes No Total
Quant. % Quant. % Quant. %
Low Income 82 21 79 21 161 42
Medium and High Income 149 39 73 19 222 58
Total 231 60 152 40 383 100

It is surveyed whether there is any difference of opinion among the consumers by their income status with
respect to idea that no extra fee will be claimed after sale for any repairs under the warranty. Accordingly,
hypothesis is formed as follows:

Ho: There is no difference of opinion among the consumers by their income status with respect to the idea that no
extra price will be claimed for any repairs and to be performed under warranty. Ha: There is difference of
opinion among the consumers by their income status with respect to the opinion that no extra price will be
claimed for any repairs to be performed under warranty (Table 6).

Table 6. Results of Independent-Samples T-Test

Levene's Test for
Equality of t-test for Equality of Means
Variances
95% Confidence
. Sig. (2- Mean Std. Error Interval of the
F Sig. t df tailed) | Difference | Difference Difference
Upper Lower

Equal
variances 21,09 ,000 | 3,231 381 ,001 ,162 ,050 ,063 ,260
assumed
Equal
variances not 3,199 | 3318 ,002 ,162 ,051 ,062 ,261
assumed

According to the results of the analysis mean for 161 low-income respondents is 1.49 and mean for 222 medium-
and high-income respondents is 1.33. In the survey, the following indications are made: 1= low income; 2=
medium and high income. As Sig (2 tailed) calculated according to the analysis is 0.02<0.05, H, has been
accepted. According to the hypothesis Ha, there is difference of opinion with respect to the opinion among the
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consumers by income status with respect to the opinion that no extra price will be claimed for any repairs to be
performed under warranty after purchase.

In the survey, the consumers were asked whether they expect the company will somehow provide convenience
even if the product has expired its warranty term, and it was studied from the responses given whether there is
any difference among the consumers by their education status. Accordingly, hypothesis is formed as follows:

Hq: There is no difference of opinion among the consumers by their education status with respect to the opinion
that the firm will somehow provide convenience even if the product expired its warranty term. Ha: There is
difference of opinion among the consumers by their education status with respect to the opinion that the firm will
somehow provide convenience even if the product expired its warranty term.

Table 7. Determination of the opinion to the effect that the firm will somehow provide convenience even if the
product expired its warranty term.

Yes No Total
Quant. % Quant. % Quant. %
Primary and High School 75 20 137 36 212 55
University 69 18 102 27 171 45
Total 144 38 239 62 383 100

According to the results of the analyses, mean of 212 primary school and high school respondents is 1.84 and
mean of 171 respondents of university degree is 1.6. In the survey, the following indications are given:
1=primary school and high school; 2= university. As Sig (2 tailed) calculated as per the analysis is 0.000<0.05,
Ha is accepted. According to the hypothesis Hp, there is difference of opinion among the consumers by their
education status with respect to the opinion that the firm will somehow provide convenience even if the product
expired its warranty term (Table 8).

Table 8.Results of Independent-Samples T-Test

Levene's Test
for Equality of
Variances t-test for Equality of Means
95% Confidence
. Sig. (2- Mean Std. Error Interval of the
F Sig. t df tailed) Difference Difference Difference
Upper | Lower
Equal
variances 116,76 | ,000 | 5,665 381 ,000 ,248 ,044 ,162 ,334
assumed
Equal
variances not 5,489 | 304,9 ,000 ,248 ,045 ,159 337
assumed

The consumers were asked whether their homes are left as cleaned after the furniture articles are placed. In line
with the responses given, it is studies whether there is any relation between the female and male consumers. For
this purpose, T-test was applied and hypothesis was formed as follows.

Hq: There is no difference of opinion among the consumers by their sex with respect to the opinion that the home
is left clean after the furniture articles are placed/set up. Ha: There is difference of opinion among the consumers
by their sex with respect to the opinion that the home is left clean after the furniture articles are placed/set up
(Table 9).
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Table 9. Determining whether the home is left clean after the furniture articles are placed.

Yes No Total
Quant. % Quant. % Quant. %
Female 97 25 91 24 188 49
Male 106 28 89 23 195 51
Total 203 53 180 47 383 100

Table 10. Results of Independent-Samples T-Test

Levene's Test
for Equality of t-test for Equality of Means
Variances
95% Confidence
Sig. (2- Mean Esrtrdo'r Interval of the
F Sig. t df tailed) Difference | Differe Difference
nce Upper Lower
Equal
variances ,950 ,330 ,540 381 ,589 ,028 ,051 -,073 ,128
assumed
Equal
variances not ,540 | 380,3 ,589 ,028 ,051 -,073 ,128
assumed

According to the results of analysis, mean of 195 male respondents is 1.46 and mean of female 188 respondents
is 1.48. No significant difference is seen between the averages of the groups. In other words, the female and male
respondents are of opinion that the home is left clean after the furniture articles are placed/set up. In the survey,
the following indications are given: 1=female; 2=male. As Sig (2 tailed) calculated according to the analysis is
0.589>0.05, Hy is accepted. According to the hypothesis Hy, there is no difference among the consumers by their
sex with respect to the opinion whether the home is left clean or not after the furniture articles are placed.

In the survey, the respondents were asked whether they could come into contact with the sales representative of
the firm from which they purchased the product in case of any complaint in connection with the furniture, and it
was surveyed whether there is any difference among the consumers by their income status on basis of responses
they gave. Accordingly, the following hypothesis has been formed.

Hq: There is no difference among the consumers by their income status with respect to having access to the sales
representative of the firm from which they purchased the product in case of any complaint concerning the
furniture. Ha: There is difference among the consumers by their income status with respect to having access to
the sales representative of the firm from which they purchased the product in case of any complaint concerning
the furniture.

Table 11. Access to the sales representative of the firm from which the product is purchased in case of any
complaint concerning furniture

Yes No Total
Quant. % Quant. % Quant. %
Low Income 106 28 55 14 161 42
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Medium and High Income 151 39 71 19 222 58

Total 257 67 126 33 383 100

According to the results of analysis, mean of 161 low-income respondents is 1.34 and mean of 222 medium- and
high-income respondents is 1.32. It is seen there is no significant difference between the means of the groups. In
other words, in opinion of low- and high-income consumers, they can have easily access to the sales
representative of the firm from which they purchase the product in case of any complaint about the furniture. In
the survey, the following indications are used: 1= low-income; 2= medium- and high-income. As Sig (2 tailed)
calculated as per the analyses is 0.655> 0,05 meaning H, has been accepted. According to the hypothesis Hy,
there is no difference among the consumers by their income-status in having access to the sales representative of
the firm from which they purchase the furniture in case of any complaint about the furniture.

Table 12.Results of Independent-Samples T-Test

Levene's Test for

Equality of t-test for Equality of Means
Variances
95% Confidence
. Interval of the
. Sig. (2- Mean Std. Error .
F Sig. t df tailed) Difference | Difference Difference

Upper | Lower

Equal variances 782 377 A47 381 ,655 ,022 049 | -074 118
assumed
Equal variances 446 | 3413 656 022 049 | -074 | 118

not assumed

The consumers were asked whether they receive any response to their complaints about the furniture to survey
whether there is any difference of opinion by age group among the consumers. Accordingly, the hypothesis is
formed as follows:

Ho: There is no difference by age group with respect to their receiving response in a short time in case of
complaints made by the consumers about the furniture.

Ha: There is difference by age group with respect to their receiving response in short time in case of complaints
made by the consumers about the furniture.

Table 13. Determination of receiving response in short time in case of complaints made by the consumers
concerning the furniture.

Yes No Total
Quant. % Quant. % Quant. %
Middle age and below 114 30 126 33 240 63
Above middle age 82 21 61 16 143 37
Total 196 51 187 49 383 100
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Table 14. Results of Independent-Samples T-Test

Levene's Test
for Equality of t-test for Equality of Means
Variances
95% Confidence
) Sig. (2- Mean Std. Error Interval of the
F Sig. t af tailed) | Difference | Difference Difference
Upper | Lower
Equal variances 3.432 065 | 1,868 381 063 ,008 ,053 | -,005 202
assumed
Equal variances 1,871 | 300,59 062 098 053 | -005 | 202
not assumed

According to the results of analysis, mean of 240 respondents, middle-age and below, is 1.53 and mean of 143
respondents, middle-age and above, is 1.43. In the survey, the following values are given: 1= middle age and
below; 2= middle age and above. As Sig (2 tailed) calculated is 0.063> is 0.05, Hq has been accepted. According
to the hypothesis Hy, there is no difference by age group with respect to receiving response in short time to the
complaints made by the consumers concerning furniture. Accordingly, it is understood that after sale service
consultants provide consultancy service in a manner understandable by consumers of all ages.

In the survey, the consumers were asked whether they contact with the customer representation for settlement of
the problem again when same problem occurs upon provision of after sale service. The aim is, on basis of
responses received, to determine whether there is any relation among the consumers by education status. For this
purpose, T-test was applied and the following hypothesis has been formed.

Ho: There is no difference among the consumers by their education status with respect to their application again
to the customer representative for settlement of same problem encountered upon provision of after sale service.

Ha: There is difference among the consumers by their education status with respect to their application again to
the customer representative for settlement of same problem encountered upon provision of after sale service.

Table 15. Assessment of the application by the consumers to the customer representative for settlement of the
same problem again.

Yes No Total
Quant. % Quant. % Quant. %
Primary and High School 70 18 142 37 212 55
University 43 11 128 33 171 45
Total 113 30 270 70 383 100
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Table 16. Results of Independent-Samples T-Test

Levene's Test

for Equality of t-test for Equality of Means
Variances
95%
Confidence
F Sig ¢ df Sig. (2- Mean Std. Error | Interval of the
' tailed) | Difference | Difference Difference
Upper | Lower
Equal
variances 11,71 | ,001 1681- 381 ,094 -,079 ,047 | -171 ,013
assumed '
Equal
variances not | 3741 ,091 -,079 ,046 | -,170 ,013
1,696
assumed

According to the results of analysis, the mean of 212 graduates from primary school and high school is 1.67 and
mean of 171 respondents from university is 1.75. It is seen that there is no important difference between the
means of the groups. In the survey, the following values are given: 1= primary school and high school; 2=
university. As Sig (2 tailed) calculated as per the analysis is 0.094>0.05, H, has been accepted. According to the
hypothesis Hy there is no difference among the consumers by their education status with respect to their
application again to the customer representative for settlement of same problem they encounter again upon after
sale service has been provided for the product.

In the survey, the consumers were asked whether the problem has been removed in short time after they have
applied to the customer representative second time and it was surveyed whether there is any difference between
the female and male consumers on basis of responses they gave. Ant accordingly, the following hypothesis has
been formed.

Hq: There is no effect of sex on settlement of the problem in a short time when the customer representative was
applied second time.

Ha: There is effect of sex on settlement of the problem in short time when the customer representative was
applied second time.

According to the results of analysis, the mean of 61 male respondents is 1.54 and mean of 52 female respondents
is 1.54. No significant difference seems between the means of the groups. In the survey, the following values are
given: 1= female; 2= male. As Sig (2 tailed) calculated according to the analysis is 0.979> 0,05, according to the
hypothesis Hy has been accepted. According to the hypothesis Hg, there is no effect of sex on settlement of the
problem in short time when the customer representative has been applied second time.

Table 17. Assessment of settlement of the problem in short time after the customer representative has been
applied second time.

Yes No Total
Quant. % Quant. % Quant. %
Female 24 21 28 25 52 46
Male 28 25 33 29 61 54
Total 52 46 61 54 113 100
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Table 18. Results of Independent-Samples T-Test

Levene's Test
for Equality t-test for Equality of Means
of Variances

95% Confidence
F Si ¢ g | Sig- @2 Mean Std. Error Interval of the
g tailed) | Difference | Difference Difference

Upper | Lower

Equal variances

,003 | ,958 | -,027 111 ,979 -,003 ,095 | -191 ,186
assumed

Equal variances

-,027 | 108,1 ,979 -,003 ,095 | -191 ,186
not assumed

4. CONCLUSION AND SUGGESTIONS

Below are the results obtained from, assessments and suggestions with respect to the survey of 383 consumers in
order to get knowledge of their opinion about after sale services in the furniture sector in the city of Zonguldak
and districts thereof.

It is understood that the consumers give highest (72%) importance to the warranties provided by the firm with
respect to advantages and after sales services provided by the firms that play role in taking decision on purchase.
In case the product incurs damage caused both by defects of material and workmanship and improper
installation, the consumers give more importance to the warranty that covers repair of the product without
claiming any extra payment such as workmanship cost, price of replacement part or whatever. For the customers,
other after sale services such as transportation, installation and free customer services hotline are at the second,
third and fourth place. The reason that the consumers do not consider the installation at the first place is that they
purchase some products as already installed and, furthermore, that the installation diagrams of the disassembled
products come with the products. Again, it is understood that the warranty service, among the after sale services,
is the one that consumers give importance most (27%), irrespective of the education status. It is seen that the
consumers, particularly graduates of primary and secondary schools, do not use free customer hotlines much. It
is understood that the consumers gives importance to the product warranty most, but taking advantage of after
sale services such as transportation and installation at about same rates as well. According to another question
that verifies their use of transportation services at a high rate as well as their satisfaction, when we look at the
delivery terms after purchase of the furniture by districts, we see that they are generally delivered to the districts
in a period of 3 days or less (55%). Accordingly, it is seen that the firms show sensitivity for delivery term of the
product. We may say that the furniture firms have improved themselves by following quick production and quick
shipment policy or cooperating with prestigious transportation firms.

It is surveyed whether there is any difference of opinion among the consumers by their income status with
respect to the point that no extra fee will be claimed for any repairs to be performed after purchase under
warranty, and the survey showed that there is difference of opinion between the low-income families and
medium- and high-income families. While low-income consumers suppose that an extra fee would be claimed
for any repairs to be performed under warranty upon purchase, the medium- and high-income consumers are of
the opinion that no extra fee would be claimed. Accordingly, we may conclude that medium- and high-income
consumers are more conscious about things under the product warranty.

It is understood from the survey that there is difference of opinion among the consumers, graduates of university,
on the one hand, and primary school and high school, on the other hand, on the matter that whether the firms
provide convenience to the customers even if the product warranty has expired. Accordingly, consumers that are
university graduates think the firms they prefer will surely support their customers in such problem. As it is, we
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may say that in line with the increased level of the education status, the consumers understand the customer
services better, evaluating their objectives more consciously.

It is understood that there is no difference of opinion among female and male consumers on whether the home is
left clean after placement/set-up of the furniture. Irrespective of sex, all consumers thinks that their home is left
clean. As it is, we may say that the firms show due sensitivity and respect during installation of the product. For
satisfaction of the consumers in this respect, we may say that cooperation of the manufacturing firms with some
special companies for installation purpose has been effective.

Consumers stated that in case of any complaint about furniture, they could have access to the sales representative
of the firm easily (67%). It is also seen as to the consumers of different income groups that in case of any
complaint about the product, there is no difference of opinion on having access to the sales representative of the
firm from which the product is purchased. The customers of different age groups that state they could have easily
access to the sales representative have pointed out that their complaints were removed in short time. As it is, we
may say that the after sale service consultants provide consultancy service in a way clearly understandable by
consumers of any age. As the firms have improved their after sales service units, the consumers can come into
contact with an authorized officer of the firm when they encounter a product-related problem and thus their
problems are removed in short time. As it is, we see that the firms give all assistance to the consumers about the
product after the product is sold. Additionally, while the consumers stated that could have easily access to the
sales representation about any matter and their complaints are settled, they think in a different way when they
encounter same problem for the product in question. It is understood that the consumers encountering same
problems do not apply the customer representatives second time (70%) and there is no difference of opinion in
this respect among the consumers of different education status. However, 54% of the consumers encountering
same problem second time has stated that their problems were removed soon and it is understood that there is no
difference of opinion among female and male consumers in this respect. This situation shows that the consumers
do not take advantage of customer services completely due to their habits, bad experience and their prejudice to
the effect that their problems will not be dealt with and removed second time. For this reason, the firms should
know behavior patterns of the consumers to be more successful. If requests and requirements of the consumers,
ways of consumption, attitudes after consumption, etc. are known, after sale operations of the firms will reach to
their intended point both on part of producers and consumers.

Finally, the firms should maintain after sale of the product the energy they consume until they purchase the
product by supporting after sale services they provide to the consumers. The firms should stand behind the
product they sell, and thus removing in short time any problems encountered by the consumer and should
improve after sale services more to maximize customer satisfaction. And this will both increase confidence of
the consumers in the firm and support sales of the firm through the increased customer satisfaction.
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ABSTRACT

SINMAP (Stability Index Mapping) software is an ArcView extension developed by Environmental Systems
Research Institute (ESRI) that is used to evaluate landslide risk at basin scale. SINMAP classification utilizes
stability index values calculated at basin scale. The theoretical basis of SINMAP is an infinite slope stability
model. A digital elevation model (DEM) is used to identify variables such as slope, soil moisture, and flow
directions; and also takes into account factors such as permeability, water retention capacity, friction and root
structure that might affect slope status. However, various difficulties might be encountered in calculating certain
variables, which are therefore characterized by standard distribution within certain limits based on soil,
vegetation and geological data. The software allows interactive calibration of variables according to observed
landslide distribution. Using the variables reduces the possibility of assigning a low stability index in areas
where no landslides are observed, whereas the possibility of observing landslides in areas with low stability
index can be increased. In this study, a model developed by Pack et al. (2001) is explained according to infinite
slope stability model and topographic wetness index. These two components are used to define SI in Sokii

Department of Forestry.
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1. INTRODUCTION

SINMAP is a mapping tool that uses an infinite slope model and also completes other existing methods
(Montgomery and Dietrich, 1994). SINMAP derives a terrain stability classification based on certain basin
characteristics such as topographic slope, material properties and climate. Each of these variables is numerically
identified within the study area. Topographic parameters are automatically obtained from a digital terrain model.
Other parameters are considered as uncertain are assigned a range within lower and upper limits. The primary
output of this model approach is a stability index (SI), which is a numerical value used to classify terrain in each
grid cell of the study area. This value is defined as the probability of estimating the standard distribution of

parameters, expressed as a value between 0 and 1.

Terrain stability maps allow for identification and mapping of general class and areas in practice and also

provide faster results in areas that require detailed evaluation (Ellen et al., 1993). Table 1 indicates classifications
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that can be identified in units of SI. Selection of points (1.5, 1.25, 1.0, 0.5, 0.0) is subjective, and requires

reasoning and interpretation in terms of class identifications. Terms such as “stable”, “moderately stable”, quasi

stable” are used to classify the study area according to the success of the model within determined parameter

ranges. Sl is also considered as a safety criteria providing the magnitude of factors (regional loads, road drainage

and increased moisture due to the effects of pore pressure) that cause instability in the area (Pack et al., 1998).

The terms “lower threshold” and “upper threshold” are used to characterize the regions with 50% lower or higher

probability of instability according to parameter ranges determined by the model. In these regions, instability can

occur in the absence of external factors, due to interactions between the parameters even within limits where

uncertainty and variability can be determined (Pack et al., 2001). The term “defended slope” is used to

characterize regions where, according to the types of parameters defined in the model, the slope is variable; and

the model is inappropriate for cases of bedrock outcrops (Pack et al., 2001).

Table 1. Stability Classifications (Pack et al., 1998).

Condition Simfi | Predicted State Parameter Range Possible Influence of
Factors
Not Modeled

SI>15 1 Stable slope zone Range cannot model instability Significant
destabilizing factors
are  required  for
instability

1.5>SI> 2 Moderately  stable | Range cannot model instability Moderate

1.25 zone destabilizing factors
are required  for
instability

1.25>Sl> 3 Quasi-stable slope Range cannot model instability Minor destabilizing

1.0 zone factors could lead to
instability

1.0>SI1>05 4 Lower threshold Pessimistic half of range required | Destabilizing factors

slope zone for instability are not required for

instability

0.5>S1>0.0 5 Upper threshold Optimistic half of range required | Stabilizing factors

slope zone for stability may be responsible

for stability

0.0>SI 6 Defended slope zone | Range cannot model stability Stabilizing factors are
required for stability

A variety of methods are used to determine slope stability and landslide damage (Sidle et al., 1985), and can be

classified (Montgomery and Dietrich, 1994) as follows:

(1) Area analysis using checklists to determine landslide-sensitive areas,

(2) Planning of models via landslide inventory analysis,

(3) Observation of areas of weak slope stability and analysis of factors that can be characterized in these

areas,
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(4) Utilizing criteria such as slope, lithology, terrain form and geological structure to classify stability,
(5) Incorporating models that use hydrologic simulations within probability analyses.

Each of these approaches has a significant role in practical applications. In recent years, the availability of
Digital Elevation Model (DEM) data has led to the development of new methods (Carrara et al., 1991).
Developments in Geographic Information Systems (GIS) are provide advantages in measuring topographic
characteristics related to slope stabilization and landslide. GIS (Geographic Information System) technology is
allows for the estimation and mapping of instability at DEM scale. Mapping studies with the most appropriate
scales are reported to be those that can identify the exact locations of areas with landslide values of a special
value in terms of land use (Dietrich et al., 1992; Wu and Sidle, 1995). Dietrich et al. combined an infinite slope
stability model and hydraulic elevation model based on digital elevation classes. Wu and Sidle presented a more

detailed version of this approach that also took into account other factors such as root resistance and cohesion.

2.STABILITY INDEX

Equation (1) is used to calculate stability index:

. iR ]
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Here, a and 6 express basin area and slope derived from topography, respectively; C is an independent value
obtained by combining soil cohesion and root resistance; tang refers to friction angle; r represents water/soil
concentration ratio; the unit of R/T is (m™) and refers to the ratio of water saturation duration of soil to soil
permeability. These four parameters are manually entered to the model. Concentration ratio r is a constant,
expressed as 0.5. However, due to variation in the other three values, variations occur in Sl value along the lower
and upper limits. Due to variations in these lower and upper limits, the distribution at this interval is considered
to be uniform (Dietrich et al., 1993). When R/T=x, tan¢=t the standard distribution between the upper and lower
limits is expressed as shown in Equation (2).

C ~U(Cy, Cp); X ~ U(X1, Xo); t~ U(ty, o) )

The occurrence of the smallest C and t values (namely Cy, t;) with the greatest x (namely x;) value is explained
as the most moderate scenario to identify variations in parameters. In the most moderate scenario, FS value is

greater than 1 and is formulized as is Equation (3) (Dietrich et al., 1993):
. f -
-_— - |
Cy+cosl|l umul_:-:;silﬁlg rity
zind 3

For areas with less than 1 minimum factor of safety, there is a probability of failure. This is a special probability

SI=F5.0 =

that might stem from variability in C, tang and T. If R characterizes moisture that might vary over time, this
probability can be temporary. Therefore, the uncertainty in x value is the intersection of special and temporary

probabilities. These regions are defined as (FSy, < 1) the distribution of C, x and t values (Equation 2).
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= Prob(FS > 1)

The best scenario is C=C,, x=Xx;, and t=t,. This scenario refers to Equation 5.

Cx |:|:-3-:|[1 umulrxiﬁ_flli-' ts
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Where, if FSpax < 1
=Prob(FS>1)=0

The regions with SI > 1 (FSpi, > 1), 0< Sl <1and Sl =

are explained in terms of slope and water collection areas. This provides visualization to better understand the

events.

3.DIGITAL ELEVATION MODEL

(6)

Bartin Orman Fakiiltesi Dergisi

0 (FSmax < 1) are presented in Figure 1. These regions

A DEM is constructed via the method described by O'Callaghan and Mark (1984), Marks et al. (1984), Band
(1986), Jenson and Domingue (1988), Tarboton (1989), Tarboton (1997), Garbrecht and Martz (1997). This

procedure involves four stages:
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Figurel. Stability Index according to Terrain-Slope values

(1) Leveling of pit areas,

(2) Identification of flow directions and slopes,

(3) Identification of specific water collection basins,
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(4) Identification of SINMAP stability index.

Topographical depressions were defined as the collection of grid elements surrounded by areas of higher
elevation. These types of areas are not frequently found in topographic structure. They are generally believed to
be formed artificially or to be the result of errors during formation of the DEM. The code of the lowest elevation
in the neighborhood of these types of points is assigned to these points to eliminate these points (Jenson and
Domingue, 1988).

The easiest and simplest method to determine flow directions involves the identification of flow from each grid
cell to all of its eight neighbors (neighboring or transverse grid cells). The method developed by O'Callaghan and
Mark (1984) is expressed as D8, and is widely used. The D8 approach has a disadvantage associated with the
distribution of flow at 45 degrees to one of eight flow directions (Fairfield and Leymarie, 1991; Quinn et al.,
1991; Costa-Cabral and Burges, 1994; Tarboton, 1997).

This led to development of other methods, including: multiple flow methods (Quinn et al., 1991; Tarboton,
1997), random direction methods (Fairfield and Leymarie, 1991) and grid flow tube methods (Costa-Cabral and
Burges, 1994). SINMAP uses multiple flow direction developed by Tarboton (1979). In this method, angles of
flow direction are determined such that they vary between 0 and 2z angles to east in a clockwise direction. This
angle is measured and identified as the downslope direction within in a window of 3x3 grid cells with the target
cell in the center. Flow directions and slope related to grid cells are taken as the direction and size of downslope
flow in all eight surfaces. These values are obtained via the equation described by Tarboton (1997). On the other
hand, in the upslope direction, calculations are made by using rewritten algorithms for a single direction (Mark,
1988). This system accepts that areas with the same characteristics contribute to the neighboring grid cell. The
area of the study basin is determined as the section corresponding to the unit elevation of the number of cells
corresponding to grid cell size.

4.SINMAP SOFTWARE

SINMAP was developed to calculate moisture and stability index. The program can fulfill many tasks, such as
slope calculation, identification of flow direction and area drainage at specific points. These processes are carried
out via a DLL file.

Various calculations should be made on-screen or using printed maps in order to interpret outputs due to the
structure of SINMAP analysis. Rather than standard geographic analysis tools, SINMAP uses the ArcView
program developed by ESRI, and a Spatial Analyst tool that operates under this program. The abilities of
ArcView program were performed by uploading additional sinmap.avx and sinmap.dll files. ArcView allows for
modifications to program code and user interfaces via additional files such as avx. The additional SINMAP

extension (sinmap.avx) provides the connection between sinmap.dll file and ArcView software. Various
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automated procedures such as creating maps and data preparation are used to convert SINMAP user data into
graphical output. SINMAP output consists of maps showing areas of potential change. These maps are viewed in
an image window within ArcView. Many tasks are related with SINMAP DEM map. These tasks include
creation, usage and imaging of much geographic data. An base including both topographic and on-topographic
(such as soil and hydraulic parameters) data is provided for the DEM SINMAP study. Other six grid cells
obtained by the data in these cells are also used in fulfilling these tasks, and these cells provide flow direction,
land slope, saturation, stability index and geographic distribution of topography. In addition to grid data, point
data of landslide areas are required if users wish to compare estimated areas with actual landslide areas. DEM
map images can be added as themes into these geographic data sets. Therefore, a full SINMAP study uses four
CBS themes.

5. ANALYTICAL RESULTS
Stability index maps were produced using landslide inventory obtained from DEM and MTA (General
Directorate of Mineral Research and Exploration) and SINMAP software. Analytical results are presented in

Figure 2. The slope-terrain relationship is presented in a large window, calibration parameters of the use single

calibration region are presented in a small window and statistical analyses are presented in the larger window.
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Figure 2. ArcView window showing SINMAP analysis results for Sokii District.
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Analysis of soil and geological maps of the region reveals that the soil structure of the study area shows
similarities within the basin; therefore, a single calibration region was used. In land analyses, it was observed
that the geological structure of the area comprised homogenous sandstone and carbonated sandstone and texture
structure with similar composition throughout the entire area. Using landslide inventory data that determines
slope—terrain relationship, calibration parameters were produced via appropriate calibration curves. Although
soil properties were not analyzed separately during calibration, soil friction values for 30- and 45-degree slopes
were used when soil structure was analyzed with a realistic approach. These ratios were also used by Pack et al.
(2001) During calibration, the limits of the T/R parameter were adjusted to 1500 and 2500. This value is equal to
the length of the plane slope required to make 750-1250 m interval saturated at 30-degree slope. Figure 3 shows

a section of the humidity map calculated by SINMAP analysis in the ArcView window.
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Figure 3. Image of a certain part of the humidity map obtained by SINMAP analysis in SOKU region’s drainage
in ArcView window.

Figure 4 shows an ArcView window with a section of the stability index map. As understood in statistical

abstract in Figure 1, the “Quasi stable” stability index class (colored yellow in Figure 3) covers 34 landside
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value, representing 44.2% of total inventory. This class covers an area of 13.5 sqm, or 27% of the study area.
Mean landslide density per sqm is 2.5. Values for this class were found to be 0.1 in Kilpala basin; 0.5 in Rose
Creek basin; and 1.1-10.3 in various study areas in Burnt Creek basin. It was found that landslide density of
“stable”, “moderately stable” and “lower threshold” classes were quite similar in the region, and that the density

values of “upper threshold”, “defended” classes were zero.
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Figure 4. Image of a section of stability index map for Sokii region in ArcView window.
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6.DISCUSSION

The study area Sokii Department of Forestry had a higher landslide percentage than other departments in Bartin
Department of Forestry. Active landslides with a depth of more than 5 m cover the largest area in the study area
(colored red in Figure 5; passive slides are colored orange). Active slides cover approximately 32.3% of the

department area, and cover 46.8% of the area when combined with passive slides.

KURUCASIL)

Legend - | Passive landslides with a denth of more than
Forestry Operation Directorate | | Active landslides with a depth of more

D Sokii Region | Active creep and landslides with a depth of

Figure 5. Image of active and passive landslide areas in Sokii region, and landslide areas in neighboring

Department of Forestry.

It was observed that creep landslides were more common in Department of Forestry and that they mainly
occurred in the Central Department of Forestry. Analysis of the neighboring forestry department revealed that
the Kumluca region, which is the western neighbor of the study area, mainly consisted of passive slides with a
depth of larger than 5 m; in parallel to the general structure of the Kozcagiz region consisted of active creep with

a depth less than 5 m.

Previous studies found that the majority of landslides occurred in steep rocky areas. Analysis of these areas

found that soil structure varied and irregularities occurred in bedrock structure with increasing depth
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(Montgomery and Dietrich, 1992). Land observations confirmed the same conditions for Sokii region. Therefore,
in areas other than the forest area, outcropping of local bedrock might be due to landslides

It is reported in the literature that SINMAP analysis can clearly define landslide-sensitive areas, and can
successfully identify landslide origin areas (Montgomery and Dietrich, 1992). On the other hand, the present
analysis identified potential landslide areas at the tip of slopes during land survey of rocky areas that were
previously not thought to be sensitive to landslides. Previous studies reported that landslides in these types of
areas were caused by air conditions affecting the bedrock (Montgomery et al., 1991). The SINMAP
methodology is inadequate to determine landslide-prone areas, because specific geological conditions cannot be
modeled. To overcome these limitations, SINMAP should be combined with aerial photographs and land

mapping techniques.

SINMAP theory is generally applied in planar slide and flows, and is not applied to rooted changes such as
rotational, complex slides and complex landslides. The theory requires detailed terrain data to make calibrations.
SINMAP methodology can be inadequate to explain certain conditions due to regional changes in geological
conditions. It should therefore be supported with detailed data (aerial photographs, geological maps, etc.), and

combined with various terrain mapping techniques.

Data required to apply the theory involves soil and air characteristics, which can show significant temporal and
spatial variations. The theory does not require precise numerical data and also accepts a value range representing
instability. Stability indexes obtained from analyses should not be interpreted as representing numerical

precision, and should be considered as guides during risk periods.
SINMAP software uses grid-based data structures rather than vector-based polygons. The accuracy of the results
mainly depends on the accuracy of DEM data input, and it is therefore important to make a great effort to collect

accurate DEM and landslide inventory data.

The methodology used in the software can be obtained from (http://www.engineering.usu.edu/dtarb/) as a free

extension of ArcView Spatial Analyst CBS software, published by Environmental System Research Institute
(ESRI).

The SINMAP methodology was developed as a complement to terrain stability mapping studies, particularly
applied by the forestry sector in British Columbia, Canada. It is reported in the literature that the theory can be

applied in many other regions of Turkey that have physical geographic formations (Pack et al., 2001).
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Abstract

This study was carried out to identify the effects of temperature, light, and humidity factors on the pre-adaptation of the
seedlings, which were reproduced using the seeds of Rhododendron ponticum L., which is among the indigenous species of
Turkey. Two environments namely full-sun and partial-shade were selected; the temperature, light, and humidity levels in
these environments were measured, the survival and development rates of the seedlings planted on both sites were
documented, and the obtained results and the relations of these results to each other have been provided along with
related statistical results. This study has found that Rhododendron ponticum L. adapts better in soils that are acidic in
terms of pH (4.5-5.5) and rich in organic materials (60-70%) and in moisture (60%-70%) and semi-shaded areas (areas
that receive 50% or more of solar radiation indirectly). Additionally, the adapted seedlings have produced blooms and
reproduced seeds only within three years from their first production, although there are findings in literature that
seedlings reproduced by seeds bloom in 6, 7 and up to 12 years.

Keywords: Forest Rose, Rhododendron ponticum L., reproduction by seeds, adaptation

INTRODUCTION Lebanon, some areas in Southeast Spain, Middle

and Southern parts of Portugal as well as Belgium
and France. Among these areas, the plant is
mostly spread over the UK, Ireland, and the Black
Sea Region in North of Turkey (Robinson 1980;
Clay et al. 1992; Colak and Aksoy 1997). It exists
over the entire Black Sea Coast in Turkey to

Rhododendrons are included in the Rhododendron
Genera of shrubs in the Ericaceae family of seed
plants super-division of the kingdom of Plantae.
They are deciduous or evergreen bushes, or
occasionally ligneous plants in the form of trees.

They have evergreen, leathery, entire-sided and
wide striped or elepidote leaves (Ansin and
Terzioglu 1994; Abbot 1972)

Rhododendron ponticum L growing naturally in
Turkey is a decorative ornamental plant due to its
flowers and leaves. Although the purple-flowered
rhododendron  (Rhododendron  ponticum) is
mainly spread over the United Kingdom (UK),
Ireland, Bulgaria, Turkey, Caucasus, and

Zonguldak, Bolu, Duzce, Bilecik, Demirkoy, and
the Istranca Mountains in the west. It is most
heavily distributed on the North West Anatolia
Mountains (Ansin and Terzioglu 1994).

The Rhododendron ponticum is generally a round
or irregular-formed bush with a height of 3 to 5
meters, and occasionally a small tree that can
extend its length up to 10 meters (Yaltirik 1997,
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Var 1992; Ferguson 1984). The flowers bloom
starting from mid April (some sub-species in
August) are in the form of joint bunches and in
purple and varying shades of purple in terms of
colour (Var 1992; Ansin and Terzioglu 1994;
Abbot 1972).

The plant likes shady areas and even soils with
high moisture content (Kucuk and Topcu 1993). It
generally prefers cool and protected northerly
mountainsides and riverbeds (where high
illumination, wind, and draught are not
predominant factors) (Esen 2000; Libb and Nilsen
1997; Thomson et al. 1993). In addition,
Rhododendron ponticum does not prefer soils with
low moisture content (Cross 1981; Colak and
Aksoy 1997).The plant likes acidic soils and is
resistant to salty soils, including those on the
seaside (Marlowe 1977).

Although rhododendron groups are considered
harmful in terms of forestry as they block the
development of the primary tree distribution
within forest populations and there are efforts to
eliminate them via mechanical and chemical
means, they can aesthetically as well as
functionally (as bordering elements, flood
barriers, and in fence making) be utilized in
landscape planning. In addition, they can be used
in road bevel stabilisation, particularly in traffic
island planting to create stimulating effects thanks
to their colourisations and flower colours (Reiley
1995; Clarke 1982).

Rhododendrons cover the soil surface partly or
completely in the middle and lower parts of the
highly steep and sloped forests or in areas without
forest in Northern Anatolia as a live cover and
protect the soil against erosion and landslide, and
constitute a hiding and protection are for many
animals (Kiiciik and Var 1995).

Due to its characteristics outlined above,
Rhododendron is one of the most important plants
in Landscape Architecture. However, this plant
has remained only in the countryside landscapes
of Turkey and has not been brought into urban
landscape.

Our main objectives in this study include the
identification of the conditions for the adaptation

Bartin Orman Fakiiltesi Dergisi

of Rhododendron ponticum L. to increase its
widespread use in urban landscape planning and
lead the way to ensure that other rhododendron
taxa in Turkey are utilised.

MATERIALS AND METHODS
MATERIAL

The rhododendron ponticum seeds were collected
at the Camburnu Location in the Surmene Sub-
province of Trabzon Province at an altitude of 300
— 500 meters. The thousand-piece-weight of
rhododendron seeds was 0.0081 g (Var and Dinger
2005). The seedlings obtained from these seeds
were used in the adaptation study. Peat, forest soil,
and clay-mud (control soil)* were selected as
planting mixtures for adaptation.

The light intensity, air temperature, air humidity,
and soil temperature were measured with MX4
brand luxmeter, a Thermohydrograph, and an
Ondotori TR-71 brand automatic temperature
recorder.

METHODS
Preparation of Adaptation Mediums

Two separate clay-mud-soil working sites, one
partial-shade, and one full-sun were selected for
the pre-adaptation work on the Rhododendron
ponticum seedlings. Peat, forest soil, and mud-
clay (control) soil mixtures were filled as planting
soil in the holes dug on these sites.

Preparation of Trial Patterns for the Seedlings
Used for Adaptation

Of the 240 Rhododendron ponticum seedlings,
120 were planted in the full-sun environment and
120 in the partial-shade one. Into each one of the
three types of planting mixtures used, 10 seedlings
were planted on each of the four rows to make up
40 seedlings for each type of soil on both planting
sites (Fig.1).
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Peat Forest Soail Control
Soil Groups Soil Groups Soil Groups
1 3 2 4 1 3 2 4 1 3 2 4
10 10 10 10 10 10 10 10 10 10 10 10

40

40

40

Figure 1. Trial patterns used on each of the two environments used in the adaptation work

The Planting of Rhododendron ponticum
Seedlings in an Outer Spot

The Rhododendron ponticum seedlings obtained
by the second replanting were a year later planted
in the full-sun and partial-shade working
environments (using peat forest soil, and clay-mud
planting mixtures) prepared for adaptation.
Watering was administered once a day every
morning on hot days. At cloudy weather, watering
was administered once every three days to
maintain the moisture level of the soil.

The development of the seedlings was observed
on both fields and when the seedling deaths
started, light intensity, air temperature and
humidity were measured and recorded between
08:00 am and 5:00 pm. Similarly, when the air
temperature started to drop, soil temperature and

air temperature for both fields every hour 24 hours
a day and for two months were measured and
recorded and the data of two months was
transferred to the computer medium via the
Ondotori TR-71 software program.

RESULT

Throughout the present study on the identification
of the suitable conditions of temperature, light,
humidity, and moisture for the adaptation of forest
roses, it has been observed that survival
percentages, as well as diameter and height
developments varied in full-sun and partial-shade
sites (Table 1). The evaluation of the obtained
results was done utilising graphics, variance
analysis, and Duncan's test.

Table 1 The diameter-height development of the Rhododendron ponticum seedlings at the two working sites in different soils and

survival rates and the soil Ph

Partial-shade Site

Average

Survival Ratio Root Neck Diameter (cm) Average Height (cm) Soil pH
Peat 90 0,7 11,9 4,91
Forest Soil 88 0,7 14,4 4,44
Control 85 0,6 12,7 6,35
Full-sun site
Peat 73 0,5 5,4 4,91
Forest Soil 75 0,5 7.8 4,44

26



M.VAR, D.DINGER

Control 35

0,3

Bartin Orman Fakiiltesi Dergisi

6,7 6,35

According to the results of the variance analysis,
through which an evaluation of the developments
of the diameters-heights of the Rhododendron
ponticum seedlings on both sites were carried out
with regards to soil types, the temperature and the
intensity of light on both sites and in the same
type of soil in different sites and in different types
of soil in the same site (Table 2), the relation
between the diameter-height development
differences and the differences in the intensity of
light and temperature has been found to be
strongly significant with a significance level of
0.000. The diameter development difference in
different types of soils used was found to be
strongly significant with a significance level of
0.000 as well as the height development, of which
the significance level was 0.001. The diameter-
height difference was found to be significant with

a significance level of 0.059 in the same type of
soil in different sites and in different types of soil
in the same site.

The average values for the height and diameter
development as well as the survival percentages of
the Rhododendron ponticum seedlings on both
sides are provided in Table 1. Accordingly,
Rhododendron ponticum seedlings developed
90% better in the partial-shade site in terms of
diameter-height as compared to the full-sun site.
The result of the variance analysis showed that
there are also differences in terms of diameter and
height development in different types of soils on
the same site. In addition, the diameter-height
developments in the same type of soils on
different sites were observed to be quite different
from each other (Fig. 2).

A

Figure 2. The diameter-height development of Rhododendron ponticum seedlings in peat soil (A, in partial-shade site; B, in full-

sun site)

The measurements showed that the highest
diameter-height development of the
Rhododendron ponticum seedlings in partial-shade
and full-sun sites occurred in the forest soil. The
lowest diameter-height development occurred in

the control soil in the full-sun site, whereas in the
partial-shade site, the lowest height development
occurred in peat and the lowest diameter
development took place in the control soil.

Table 2 The results of the variance analysis showing differences in diameter-height development based on the growing site and

soil type
Variation Type 1l : Significa
Feature Source Total Squares S.D.  Mean Squares F-Rate nce
Medium Properties Diameter 2,153 1 2,153 117,189 0,000
P Height 1337,237 1 1337,237 78,659 0,000
Soil Tvoe Diameter 0,362 2 0,181 9,840 0,000
p Height 261,951 2 130,967 7,704 0,001
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The Effects of Some Ecological Factors on the Pre-Adaptation
Activities for the Purple-Flowered Rhododendron
(Rhododendron ponticum L.) reproduced by Seeds

2 5,278E-02 2,872 0,059
2 47,672 2,804 0,063

182 1,838E-02

182 17,001

188

188

187

187

When the data on the survival percentages of the
seedlings in both sites were evaluated, it has been
found that 89% of the seedlings survived in the
partial-shade site and 71% of them survived in the
full-sun site. The survival percentage in the same
site on different types of soils was also found to

be different from each other. While the survival
percentage in peat and control soil in the partial-
shade area was 90%, this was measured as 88% in
the forest soil. In the full-sun site, this value was
found to be 75% in the forest soil, 73% in peat,
and 35% in the control soil (Figure 3).

100

80

60

% Survival

40

20

Peat

Partial-shade Site

Forest Soil Control

Peat Forest Soil Control

Full-sun Site

Figure 3. The comparison of the survival percentages of the Rhododendron ponticum seedlings in different soils on both sites

In the observations carried out in September, it
was found that seedling deaths started on both
sites and that of the deaths in the full-sun area,
71% occurred in the month of September and of
the deaths in the partial-shade site, 53% of the
deaths occurred in the same month. It has been

observed that the death rate in October
considerably reduced as compared to that in
September.

The intensities of light, temperatures, and

humidity on both sites were measured every hour

and everyday starting from the month of
September, during which the deaths started.
Accordingly, it was found that light intensity was
considerably higher in the full-sun site as
compared to that of the partial-shade site (70%
more). The light intensity was measured to drop
by 50% in the full-sun site in October. In the
partial-shade area, however, it was found that the
difference between the intensities of light in two
months was not big (Figure 4).
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Figure 4. The comparison of the light intensity in both sites in September and October

The results of the air temperature temperature in September. According to the
measurements carried out every hour and results of the air humidity measurements
everyday during the months of September and carried out similarly in September and October,
October showed that the air temperature in it was found that the average air humidity
October was 7% lower on average than the air increased 18% in October (Figure 5).
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Figure 5. The results of average air temperature and humidity measurements in the months of September and October.

No deaths were detected between the months of
October and December. The soil and air
temperatures for these months were recorded

24 hours a day. The measurements showed that
there was a gradual degrease in soil
temperatures on both sites (Figure 6).
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Figure 6. Average soil temperature changes during the months of October and December

It has been observed that the Rhododendron
ponticum seedlings produced by seeds yielded

flowers and seeds in the partial-shade area three
years after their reproduction (Fig. 7).
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Fig. 7 Seeding and flowering condition of Rhododendron ponticum in partial-shade area

DISCUSSION

The findings related to the identification of the
effects of temperature, humidity, and light
intensity on the adaptation of Rhododendron
ponticum showed that the seedling survival
percentage and diameter-height development in
the full-sun site was considerably lower as
compared to the partial-shade site.

Deaths were observed in both sites during periods
when the light intensity and air temperature
increased, however, this ratio was considerably
higher in the full-sun site as compared to the
partial-shade site. In relation to this, Beckett
(1985), Reiley (1995), and Clarke (1982) stated
that nearly all forest rose species prefer partial-
shade areas, which do not get direct sunlight, and
that this is of vital importance particularly in areas
where the temperature is considerably high, the
solar rays are vertical, and humidity is low. The
measurements carried out during the periods when
the seedlings deaths increased showed that
although the intensity of light and air temperature
increased, air humidity was considerably low.

The counts of the numbers of forest rose seedlings
planted on both sites at the end of the first winter
season they encountered showed that around 90%
remained in the full-sun area whereas these
measurements resulted only around 8% percent.
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Taxus baccata L. is among the few indigenous and rare needle -leaf trees of the Arasbaran forests
facing extinction due to various reasons. In order to investigate the impact of some of physiographic
factors on the natural regeneration of this species, two growing areas of Kolaleh with an area of 40
hectares and Kouran with an area of 46 hectares were selected from the Arasbaran forests. The
sampling method was selective sampling with 43 pieces of circular samples of the shape 10. As to the
same number, sub-plots of the nested type were selected and intended specifications were extracted.
The results of this study showed that the regeneration of Taxus baccata L. increases upward with the
increasing of the height above the sea level in the Kolaleh habitat and its most appropriate altitude is
1200-1300 meters. At the same time, the most appropriate altitude in the Kouran habitat is between
1400 and 1500 meters.

The most regeneration of this species can be observed in the studied habitats in the northern foothills
and the least regeneration can be seen in the northeast. In terms of the interrelationship between foothill
slope and the frequency of regeneration, the highest percentage of reproduction took place in the
Kolaleh habitat (46.48 percent in the slope of 51 to 60 percent). For the Kouran habitat, this value is
about 58 percent for the slope of 41 to 50 percent, the reason for which may be associated to the raising
of the soil's humidity and the increasing of surface soil in such slopes. Moreover, the results of Chi-
square test showed that there's a significant discrepancy between the number of Taxus baccata L.
regeneration and the heights and different directions in the level of 95% contingency.

Keywords: Natural regeneration, Taxus baccata L., Height, direction, slope, Arasbaran

1.Introduction

Taxus baccata L. is a skiophil species with a very slow growth and high longevity (more than 300
years) (Plaisance, 1979). It is also hygroscope and grows in the heights (Prioton, 1979). Its natural
regeneration is generally weak and can be seen very rarely (Osareh, 2007). This species is one of the
most environmentally valuable species of the Arasbaran forests in northwestern Iran and its global
dissemination is very low because of its special ecologic needs and is considered to be one of the
protected species facing the peril of extinction. As to the masses of Taxus baccata L. in the Arasbaran
forests, it seems that this tree has been damaged mostly due to the human operations and what is seen
today is not a result of the habitat-related and climatic conditions of the Taxus baccata L but a
consequence of unrestricted destructions and exploitations in different time periods. The Arasbaran
forests have been subject to serious destruction in the past and as one of the indigenous species of these
forests, Taxus baccata L. hasn't been immune to the destructions; rather, as a result of having special
and elite features, it was paid more attention by the exploiters. In Arasbaran, this tree has been removed
from many forest regions and is observable in only a few parts. The majority of the peduncles of Taxus
baccata L. in these regions are coppice and mostly in the growth stages of thicket and sapling.
Therefore, the most important objective of the present research is to study the impact of some of
the most important physiographic factors such as height above the sea level, geographical
dimensions and slope on regeneration of this rare natural species so that a more suitable
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management can be provided for such habitats by making an acquaintance of its living
conditions. Many studies have been done about Taxus baccata 1. and its regeneration status in the
habitats of northern Iran the most important of which will be mentioned in passing. For example,
Yousefpour Rashti (1998) has carried out a research about the regeneration status of Taxus baccata L.
and the role of the quality of seed in its regeneration in the Guilan's Dorfrak region, or Hosseini (2000)
has enumerated the human and ecologic factors as the main problems related to regeneration of Taxus
baccata L. in studying the ecological power of the habitats of Iran's indigenous acerate-leaf trees.
Ghanbari Sharafe (2005) has made investigations regarding the ecologic sequence and regeneration of
Taxus baccata L. in the Arasharan forests and has stated that Taxus baccata L. is going to develop in
this habitat and is about to reach the climax societies. Abroad, Hulme (1996) has studied the impact of
limitations which herbal plants create for Taxus baccata L. seeds in the UK. Moreover, Boyd (1995)
has studied the style of scattering the seeds of Taxus baccata L. by the birds in the United States and
investigated its impact on the growth of the juveniles of this species.

2.Materials and Methods

2.1 Materials
The specifications of the region studied

In order to study the situation of Taxus baccata L. regeneration in the Arasbaran forests, the Kolaleh
habitat in the llgene Chay region and Kourah habitat in the Hourand region were selected for this
research because of having relatively intense and condensed masses of Taxus baccata L. Ilgene Chay is
considered to be one of the most important forest habitats of Arasbaran which is located in the
geographical position of longitude 46° 34' to 46° 51' east and latitude 38° 48' to 38° 59' north. Kolaleh
habitat is located in the northeastern part of ligene Chay region with an area of 40 hectares, 85 km
northwest of Kalibr. This is a mountainous region and the minimum and maximum of its height above
the sea level varies between 816 meters around the Kolaleh village to 1600 meters at the elevated parts
of the forest. In terms of municipal divisions, Hourand area is a subsidiary of Ahar city and Hourand
district. The Kourah habitat has been developed in the longitude 47° 25' to 47° 44' east and latitude 38°
55"and 38° 57' north. With an area of 46 hectares, this habitat is located 35 km away from Hourand.
Pedology studies indicate that the soil of Kolaleh region in forest areas is of the type of brown forest
soil and calcareous brown soil. Such soils are located on hard calcareous mother stones, marl and sand
(Ghanbari Sharafeh, 2005). The soil of Kouran region in the forest lands is calcareous brown, located
on chert limestone, sand limestone and thin marl layers (Alizadeh, 2006). Ph of the soils has varied
between 7 and 8 and the average annual precipitation in these regions has been 432.5 mm and the
average temperature stood at 11.5°. According to the Amberge method, the climate of the region is
semi-arid and cold.

2.2 Method

In the present study, the number of measured sample plots was determined using selective sampling.
Accordingly, 43 plots of 10 shape and 43 sub-plots of 1 shape with a radius of 5.64 meters were
selected in a nested form plot. In the sample plots, the specifications of diameter at breast, the height of
tree, the slope of the region, the direction of slope and height above the sea level were measured and
recorded. In order to investigate the situation of regeneration under the selected plots of the saplings,
their health and vivacity status was determined and the collected data were saved as a database in the
SPSS software. Moreover, the non-parametric Chi-square of the separated groups in terms of height
above the sea level, directions and their slopes were analyzed with quantitative and qualitative
specifications of regeneration (Farsi, 2008).

3.Results

According to figure (1), it can be seen that the greater part of regeneration of the Taxus baccata L. and
other species in the Kolaleh habitat is dedicated to 1200-1300 meter elevation. Also, it is observed that
in this habitat, regeneration has an upward course with the increasing of height above the sea level. Up
to the height of 1300 meters, this course will be appropriate and then decreases. In the Kouran habitat,
the majority of regeneration of Taxus baccata L. and other species belong to the elevation of 1400-
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1500 meters and then with the increasing of the height above the sea level, the regeneration will
decrease (Figure 2).
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Figure 1: The interrelationship between height above the sea level and the frequency of regeneration in
the Kolaleh habitat
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Figure 2: The interrelationship between height above the sea level and the frequency of regeneration in
the Kouran habitat

4.Geographical Dimensions

According to figure 3, the northern foothills of Kolaleh habitat account for the most
regeneration with 67.12% while the northeastern foothill account for the least regeneration with
16.2%. Moreover, given the information included in the figure 4, it can be seen that in the
Kouran habitat, the northern foothills have the most and the northeastern foothills have the least
regeneration with 78.75% and 4.25% respectively.
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Figure 3: The interrelationship between geographical dimensions and the frequency of regeneration in
the Kolaleh habitat
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Figure 4: The interrelationship between geographical dimensions and the frequency of regeneration in
the Kourah habitat

5.Slope

According to the figure 5, the greater part of the frequency of regeneration and accompanying species
in the Kolaleh habitat belongs to the 51-60% slope with a value of 46.48% while the same value stands
at 58% for the slope of 41-50%(Figure 6).
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Figure 5: The interrelationship between the slope of foothill and the frequency of regeneration in the
Kolaleh habitat
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Figure 6: The interrelationship between the slope of foothill and the frequency of regeneration in the
Kouran habitat

The comparison of the regeneration of Taxus baccata L. in different heights

In order to compare the average number of the regeneration and the measured qualitative specifications
with different heights, the non-parametric Chi-square test was used. The results of the test show that
with a probability of 95%, the regeneration of Taxus baccata L. has a while there's no significant
discrepancy between the average health and vivacity of the Taxus baccata L. saplings with the altitude
stories in both habitats(Table 1).

Table 1: The values of chi-square test as to the comparison between the qualitative and quantitative
features of Taxus baccata L. with different heights

Height above the sea level

Habitat Specification | 1300-1400 | 1200-1300 | 1100-1200 | x> statistic p-value
Regeneration 305 360 60 22.76 0.000*

Kolaleh Health 280 330 55 2.33 0.678 ¢
Vivacity 229.5 270 45 0.890 0.926 ™

Regeneration 180 274.5 63 21.94 0.003*
Kouran Health 161.1 245.7 56.25 0.821 0.936 ™
Vivacity 120.6 183.6 42.3 6.308 0177 8

* Significant in the level of 5 percent
n.s = non-significant

The comparison of the regeneration of Taxus baccata L. in different dimensions

The average qualitative and quantitative features investigated for the sample plots located in different
parts of the region and the statistical test carried out is presented in the table 2 by which it can be
observed that the average regeneration, health and vivacity of the Taxus baccata L. saplings in the
northern direction of both habitats is higher than the other directions. Moreover, the results arising from
the y° test show that there's a significant discrepancy between the number of regenerations in the two
habitats and the directions studied in the 95% contingency level. However, no significant discrepancy
was observed between the features of health and vivacity of the saplings and the different dimensions.
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Table 2: The values of Chi-square test as to the comparison between the qualitative and
quantitative features of Taxus baccata L. with different dimensions

Geographical dimensions

Habitat | Specification | Northeast | Northwest North Y statistic p-value
Regeneration 135 187 587 45.20 0.000%*

Kolaleh Health 119 172 529 2.71 0.610 ™*
Vivacity 91 121 405 4.38 0.356 ™°
Regeneration 18 94.5 405 26.77 0.026*

Kouran Health 16.2 84.6 362.7 2.14 0.711 %
Vivacity 12.15 63.45 271.35 1.84 0.765 ™

* Significant in the level of 5 percent
n.s = non-significant

The comparison of regeneration Taxus baccata L. in different slopes

Statistical comparison between the number of regenerations and the qualitative specifications of health
and vivacity of the Taxus baccata L. saplings in different slopes shows that there's no significant
discrepancy between the qualitative and quantitative features studied and the different slopes in the
contingency level of 95%(Table 3).

Table 3: The values of Chi-square test as to the comparison between the qualitative and quantitative
features of Taxus baccata L. with different slopes

Slope (percent)
Habitat | Specification | 71-80 61-70 51-60 41-50 31-40 Y2 p-value
statistic

Regeneration 40 215 360 35 60 61.066 0.194

Kolaleh n.s
Health 36.5 197 330 32 69 6.178 0.626

n.s
Vivacity 30 161.5 270.5 26.5 56.5 10.702 0.219

n.s
Regeneration - 108 45 274.5 90 0.657 0.883

Koulan n.s
Health - 96.75 40.5 245.7 80.55 7.146 0.308

n.s
Vivacity - 72.45 30.15 183.6 60.3 1.431 0.964

n.s

n.s= non-significant

6.Discussion and Conclusion

Taxus baccata L. is considered to be one of the most environmentally valuable species of Arasbaran. In
Arasbaran, this tree has been removed from many forest areas and is only observable in some parts.
The majority of the peduncles of Taxus baccata L. is coppice and mostly in the growing stage of
thicket and sapling and each peduncle can be seen as a single group. According to the results yielded
from studies on the habitats of Taxus baccata L. in Arasbaran (habitats of Kolaleh and Kouran), it can
be claimed that this tree is climatically more flexible and bendable. Although it's a species which
appeals to humidity and the inadequacy of humidity extremely limits its development and
dissemination in the dry habitats, this tree has got adapted to the difficult ecological situation of the
region in such a way that in terms of needing humidity, it endures the minimum amount of
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precipitation (404.7 mm) and can be observed as forest masses. In the habitats of Taxus baccata L. in
the Arasbaran region, the amount of precipitation will raise with the increasing of height above the sea
level which in turn will add to the quality and number of Taxus baccata L. trees per hectare in these
regions. Having in mind the climatic situation and the presence of a three-month-long period of
drought in these regions, it seems that the number of foggy days and the humidity resulting from it is
effective in the growth of Taxus baccata L. trees. The humidity resulting from fog (invisible rain) is
more effective in the emergence of forests in general and the masses of Taxus baccata L. in particular
in these regions. Investigations on regeneration also showed that in each hectare of the areas studied,
there were 500 saplings of Taxus baccata L. and 4402 saplings of other species the reason for which
may be the physical-chemical suitability of the soil and appropriate climatic and environmental
conditions. This finding is in line with the results of studies by other researchers such as Ghanbari
Sharafeh (2005) who put the number of Taxus baccata L. in the Ilgene Chay region of Arabsaran
forests and other species at 520 and 3797 respectively. Moreover, these findings are highly promising
as compared to the other habitats of Taxus baccata L. such as Afra Takhteh which have several
maternal peduncles and seeds with high viability, given that in Lesaani's research (1988) 50 saplings
were mentioned for each hectare and Hosseini (2000) has mentioned 50 Taxus baccata L. saplings for
each hectare. In another study, Lesaani (1999) has estimated the number of Taxus baccata L. saplings
in the Pouneh Aram habitat to be less than 40 single roots per hectare. As to the growth form of Taxus
baccata L., 71.6% of the peduncles were coppice and 28.47% were high forest trees. In a research study
done in the habitats of Taxus baccata L. in the Arasbaran forests, Ghanbari Sharafeh (2004) has
estimated that 73.2% of the peduncles were coppice and 26.9% were high forest trees which is
approximately similar to the findings of the present study. Today, with the protections which have been
provided, especially in the Kolaleh region, 55.9% of the Taxus baccata L. saplings are high forest trees
and 44.1% are coppice. In a study which Ghanbari Sharafeh (2004) has carried out in this habitat, 52%
of the Taxus baccata L. saplings are high forest trees and 48% are coppice. Moreover, in a study which
Barzegar has done in this region (2001), 53.6% of the Taxus baccata L. saplings were estimated to be
high forest trees, which is similar to the results of the present research. But due to the lack of protection
and absence of forester in the Kouran habitat and as a result of human intervention and presence of the
livestock, we are witness to the decrease of regeneration of Taxus baccata L. high forest trees in such a
way that only 25% of the Taxus baccata L. saplings in this region are high forest trees and the rest of
reproductions have coppice roots which is due to the excessive pressure of the livestock and cutting of
the trees for rural uses, causing the woods to become mostly coppice. Due to the cutting of maternal
peduncles, only a small amount of seed saplings are produced most of which is eaten by the livestock
and get removed in the different growth stages. Therefore, it's better to preclude such a process by
adopting necessary measures. According to the studies carried out, the greater part of natural
regeneration of Taxus baccata L. in the habitats studied can be observed in the northern foothills with a
covered crown (of about 50-90%) and grass coverage of less than 10%, because in such foothills,
there's more humidity and a better thermal and light regime and less competition between grass
coverage and regeneration.

In a study by Hulme (1996) on the limitations of herbal plants on the natural regeneration of Taxus
baccata L. in the coastal regions of the UK, it was pointed out that in regions with a low grass
coverage, the seeds of Taxus baccata L. increase by 6 percent. Also in a study by Amirghassemi (2001)
carried out in the Setan Chay region of Arasbaran forests, it was stated that the majority of regeneration
(44.4%) takes place in the grass coverage of less than 10%. Furthermore, in the 51-60% slope and the
altitude of 1200-1300 meters above the sea level in the Kolaleh habitat and the 41-50% slope and the
altitude of 1400-1500 meters above the sea level in the Kouran habitat, the main part of Taxus baccata
L. regeneration takes place which declines with the increasing of height and slope as a result of
problems arising from the establishment of saplings and erosion of soil and ecological and climatical
factors. Therefore, it's recommended that such regions which have a more suitable situation in terms of
regeneration be protected and subject to proper silvical growth operation.
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OZET

Bu ¢alismada, lif levhalarin ylizey puriizliligii iizerine zimpara isleminde fakli besleme hiz1 ile farkli bant
kombinasyonlarinin etkisi arastirilmistir. Test 6rnekleri %55 karagam (Pinus nigra) ve %45 dogu kayini1 (Fagus
orientalis) odun liflerinden tretilmistir. Lif levhalarm yiizeyleri {i¢ farkli besleme hiz1 (16, 20, 24 m/dk.) ve dort
farkli zimpara bant kombinasyonu Z1(50-60-100-120), Z2(50-80-100-120), Z3(50-60-80-120), Z4(50-80-80-
120) kullanilarak zimparalanmistir. Levhalarin yiizey piiriizliik degerleri ISO 4288 standardina uygun Mitutoya
Surftest SJ-301 markal cihazda 6l¢iilmiistiir.

Elde edilen verilere gore diisiik besleme hizinin, yiliksek besleme hizlarina gére levhalarin yiizey piiriizliligiini
iyilestirdigi goriilmiistiir. Zimpara bant kombinasyonlarinin da yiizey piiriizliiliik degerlerinin etkiledigi tespit
edilmistir. Z1 bant kombinasyonunda besleme hizin artmasiyla levhalarin yiizey piiriizliligi iyilestigi, Z2 ve Z3
bant kombinasyonunda besleme hizinin yiizey piiriizliiligiini 6nemli olarak etkilemedigi gériilmiistiir. Buna
karsin, Z4 bant kombinasyonunda ise besleme hizin artmasiyla yiizey piirtizliiliik degerinin arttig1 belirlenmistir.

Anahtar Kelimeler: Yiizey piirtizliligii, Lif levha, zimparalama, igneli tarama metodu.

EFFECT OF SOME SANDING FACTORS ON SURFACE
ROUGHNESS OF FIBERBOARD.

ABSTRACT

In this study was to investigate the effects of some sanding factors such as different feeding speeds and different
band combinations on the surface roughness of fiberboard panels. Test samples was produced from wood fiber
mixtures of black pine (Pinus nigra) 55% and beech (Fagus orientalis) 45% ratios. Fiber boards surface were
sanded with three different feeding speeds (16, 20, 24 m/min.) and combinations of four different sanding grit
abrasive band Z1 (50-60-100-120), Z2 (50-80-100-120), Z3 (50-60-80-120), Z4 (50-80-80-120) of four different.
The surface roughness of the panels was measured by using Mitutoya Surftest SJ-301 test device in accordance
with 1SO 4288.

According to the results of sanding process, low feeding speeds were shown to be better surface property than
high feeding speeds. Abrasive band combinations used sanding processes were found to affect the surface
roughness values. It was found that surface roughness was improved of increasing of feed speed at the Z1 band
combination. However, surface roughness was not showed significant effect by changing feed speed of Z2 and
Z3 band combinations. It was determined that higher feeding speeds showed smoother surface at the Z4 band
combination.

Keywords: Surface roughness, fiberboard, sanding, stylus type profilometer

Yazigsma yapilacak yazar: aistek@bartin.edu.tr
Makale metni 29.08.2012 tarihinde dergiye ulasmis, 09.09.2012 tarihinde basim karari alinmigtir
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1. GIRIS

Ahsap esasl levhalarin yiizeyleri siv1 ve yiizey kaplama malzemeleri ile kaplanmaktadir. Kaplanacak yilizeyler
oncelikle zimparalanma ve temizleme islemlerinden gecirilmektedir. Kaplama malzemelerin yiizeye tutunma
direncini etkileyen en 6nemli faktdrlerden biri kaplanacak yilizeyin piriizlilik degeridir. Yiizey piiriizliiliik
degerleri tiretim faktdrlerine ve iiretim sonrasi yapilan yiizey islemlerine baghdir. Yiizey piiriizliliigi levhalarin
sadece ylizey Ozelliklerinin degil ayni zamanda mekanik 6zellikleri de etkileyen faktorlerdendir (Kilig ve ark,
2009). Yiizey piiriizliliigii bir malzemenin yiizey kalitesi hakkinda bilgi vermektedir. Yiizey kaplama kalitesi
yiizey piiriizliliigiine baglt oldugundan piiriizliiliigiin azaltilmas1 gerekmektedir. Piiriizlii yiizeylerin diizeltilmesi
igin yapilan ise zimparalama, kullanilan asindirici malzemeye de zimpara adi verilmektedir.

Yiizey diizgiinligi iki yiizey arasindaki yapismayr etkileyen en Onemli faktorlerden biridir. Clnkii yiizey
purizliligii azaldikga yani yiizey diizglinliigii arttikga yapistirict ile yilizeyler arasindaki temas alani da
artmaktadir. Boylece iki ylizey arasinda ¢ekim alani ve yiizey alani arttigindan yapisma ozelligi de artmaktadir.
Bu nedenlerden dolay, yiizey islemlerinin basaris1 zimparalama iglemine ve yiizey diizgiinliigiine baghidir (Petri,
1987; Ayrilmus et al., 2010; Hiziroglu, 1996).

Ahsap esasli levhalarin yiizey piiriizlillik degerleri, levhalarin kullanim alanlar1 ve yiizey kaplama islemlerine
gore faklilik gostermektedir. Bu nedenle yapilacak yiizey islemlerinin derecesinin belirlenmesi gerekmektedir.
Bir¢ok endiistride yiizey piiriizliiliigii belirlenmesinde lazerli 151k, ses emme, hava basinci ve igneli tarama gibi
birbirinden farkli yontemler kullanilmaktadir. Ancak, levha yiizey pirizliliigii belirlenmesinde standart bir
yontem kullanilmadigi gibi yaygin kullanilan bir metot da bulunmamaktadir. Bununla beraber, metal ve plastik
endiistrisinde kullanilan igneli tarama metodu odun kompozit levhalarda ve masif odun firiin ylizeylerinin
puriizliilliigiiniin dl¢liminde daha yaygin kullanilmaktadir (Hiziroglu, 1996; Burdurlu et al., 2005; Peters and
Mergen 1971).

Hiziroglu et.al. (2007) Japonya’da ticari yonga levha ve lif levhalarm yiizey piiriizliiliik degerlerini 80 numaral
zimparalama sonrast yonga levhalarda 3.67- 5.46um, MDF levhalarinda 3.42- 8.47um arasinda oldugunu
belirtmektedir. Diger bir ¢alismada tek tabakali yonga levhalarm ylizey piiriizliilik degerlerinin bagil neme gore
degistigi ifade edilmektedir. %55 bagil nem ve 20 °C’ de denge rutubetine ulasan levhalarin ortalama yiizey
purizliligi 2.15 um, %92 bagil nem ve 20 °C’ de denge rutubetine ulasan levalarin ise 5.67 pum olarak
belirlenmistir (Hiziroglu et al., 2005). Ayrilmis ve ark (2010) MDF levhalarin yizey ozellikleri {izerine
zimparalamann etkisini arastirmislar ve elde edilen sonuglara gére MDF levhalarin yilizey diizgiinliigii zimpara
numarasi artmastyla 6nemli olarak iyilestigi belirtilmektedir. 3 kademeli (60-80-120) zimpara bandi makinesi ile
zimparalanmis MDF levhalarin yiizey piiriizliligi 4,15 pm oldugu ifade edilmektedir. Bir baska ¢alismada
MDF levhalarmn yiizey 6zelliklerine 1s1l islemin etkisi arastirilmistir. Isil islem siiresi ve sicakliginin artmasiyla
ylizey plrizliligiinin kontrol érnegine gore %29 azaldigi, yani yiizey diizglinliigiiniin arttig1 ifade edilmektedir
(Ayrilmis ve ark, 2009). Kili¢ ve ark (2009) gére MDF levhalarin yiizey piiriizliigiiniin azalmasiyla yiizeylere
PVC kaplamalarda yiizeye dik ¢ekme direncinin arttigi ifade edilmektedir (Kili¢ et al., 2009). Diger bir
calismada, aga¢ malzeme yiizey piriizliiliigiine kesis yonii ve zimpara ¢esidinin etkileri belirlenmistir. Akasya,
Armut, Kestane, Sapsiz Mese ve Toros Sediri odunlarindan radyal ve teget kesitli elde edilen 6rneklerin 80 ve
120 numarali zimpara islemi sonucunda yiizey puriuzliligi en yiksek mesede, en disiik armutta elde edilmistir.
Ayrica, teget yon radyal yone gore, 80 numara zimpara 120 numara zimparaya gore daha piiriizli yiizeyler
verdigi bildirilmistir (S6giitld, 2005).

Lif levhalarin yiizey piriizliiliigii izerine zimparalama igleminde fakli besleme hizi ve bant kombinasyonlarinin
etkisi ile ilgili pek ¢alisma bulunmamaktadir. Bu nedenle, galismamizda, lif levhalarin {iretim sonrasi farkli
zimpara numarasi ve farkli bant hizlarina gére ylizey kalitesinin degisimi belirlenmistir. Bu amagla, karagam ve
kayin odun karigimlarindan {iretilen lif levhalarn zimpara islemi sirasinda farkli besleme hizi ve bant
kombinasyonlarinin levha yiizey kalitesine etkileri arastirilmistir. Boylece, fakli makine hizi ve zimparalamada
kullanilan bant numarasinin lif levhalarin yiizey piirtizliligii tizerine etkileri belirlenerek degerlendirilmistir.
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2. MATERYAL VE METOT
2.1. Test levhalarimin Uretimi

Bu ¢alisma Kastamonu ilimizde bulunan SFC Entegre Orman Uriinleri San. ve Tic. A.S.’de yapilmis olup
kullanilan test rnekleri ayni tesiste iiretilmistir. Levha liretiminde hammadde olarak kullanilan Karagam (Pinus
nigra) ve Dogu Kayini (Fagus orientalis) odunlar1 Kastamonu ilimizin inebolu ve Bozkurt bolgelerinden temin
edilmistir. Odunlar diskli yongalayicilarda yongalanarak ortalama 20mm x 25mm x Smm boyutlarinda olacak
sekilde elenmistir. Elde edilen yongalar termo-mekanik yontemle diskli rafindrlerde % 45 karagam %55 dogu
kayin1 karisimi olacak oranlarda karistirilarak liflendirilmistir. Liflendirme isleminde 6n pisirme sicakligi 180
°C, buhar basinct 8,5 bar ve pisirme siiresi 2,5 dakika olarak uygulanmistir. Yapistirict olarak tam kuru lif
agirhgma oranla %10 iire formaldehit (UF) reginesi, su itici olarak %1 parafin ve sertlestirici olarak %1
amonyum klortir (NH4C1) kullanilmustir. Kurutucu tiiplerden rutubeti % 8’e kadar kurutulan lifler, briit kalinlig
3,4-3,5 mm ve yogunlugu 850 kg/m® olarak sekilde serme islemi yapilmistir. Hazirlanan levha taslagi on pres ve
sicak pres islemlerine tabi tutulmustur. 200+10 °C sicaklik, 35 kg-f/cm? 'lik maksimum basimng ve 3 dakika siireli
sicak pres sartlarinda levhalar tiretilmistir.

Pres sonrasi levhalar 45 dk siireyle yildiz sogutucuda sicakliklar1 35 °C‘ye kadar diisiiriilerek boyutlandirma
islemine gonderilmistir. 210x280 cm yar1 mamul depolarinda 4-15 giin dinlendirme islemine tabii tutulmustur.
Yiizey islemleri i¢in steinemann marka 4 baglikli titresimli zimpara makinesi kullanilmistir. Zimparalama
isleminde 4 farkl: bant kombinasyonu ile 3 farkli makine besleme hizlar1 denenerek son kalinlik 3 mm 0,1
olacak sekilde zimparalanmigtir. Zimparalama igleminde uygulanan deney plani Tablo 2.1 de goriilmektedir.

Tablo 2.1. Zimparalama islemlerinde kullanilan bant kombinasyonlar1 ve besleme hizlar

Be}ilene Zimpara Bant Kombinasyonu
121
(m/dK) Z1 22 Z3 4
" 50 50 50 50
20 60 80 60 80
24 100 100 80 80
120 120 120 120

2.2. Yiizey Piiriizluliik Degerlerinin Belirlenmesi

Bu aragtirmada kullanilan lif levhalarin yiizey piriizlilik degerleri 1SO 4287 standardina uygun olarak
yapilmistir. Bu amagla igneli tarama metodu ile ylizey piriizliliigii 6lgen Mitutoya Surftest SJ-301 cihaz
kullanilmustir. Kullanilan yiizey piiriizlilik cihazinin 6lgme hizi 0,5 mm/sn, sinir dalga boyu (Ic) 2,5 mm ve
6lgme uzunlugu (It) 12,5 mm dir. Her bir deney levhasi igin 15 farkli 6l¢iim ve 4 tekrarli olarak toplam 60 6l¢iim
yapilmistir. Minimum yiizey piiriizliligii (Ra) ortalama degerleri tespit edilmistir.

Elde edilen veriler SPSS istatistik analiz programi kullanilarak degerlendirilmistir. Bant kombinasyonu ve
makine hizinin levha ylizey piriizliiligi lizerine nasil etkiledigi ¢ok yonli MANOVA analiziyle ortaya
konulmugtur. DUNCAN testi yapilarak hangi faktorler arasinda farkliliklarin oldugu ve 0,95 giivenle istatistiksel
olarak anlamli olup olmadig1 belirlenmistir.

3. BULGULAR ve DEGERLENDIRMELER

Bu aragtirmada elde edilen ortalama minimum yiizey piriizliligii (Ra) sonuglari, standart sapma ve kareler
toplamui tablo 1 de goriilmektedir.
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Tablo 1. Ortalama minimum yiizey piiriizliliigii (Ra) pm.

Bartin Orman Fakdltesi Dergisi

Besleme Hizi Zimpara
(m/dk) Kombinasyonu Z1 (um) Z2 (um) Z3 (um) Z4 (um)

X 3,43d 2,97b 3,12 2,61a

16 ts 0,13 0,19 0,14 0,19
%V 3,80 6,54 4,41 7,40

X 3,44d 3,04 3,05 3,220

20 ts 0,23 0,27 0,13 0,15
%V 6,64 8,94 4,38 4,56

X 3,07ab 2,95 3,03ab 3,14b

24 s 0,18 0,22 0,20 0,11
v 5,71 7,58 6,60 3,38

X Ortalama yiizey piiriizliligii (Ra) pm ; +s Standart sapma; V kareler toplam1

Tablo 1 de goriildiigli tizere, zimparalama isleminde makine hizi (besleme hizi) sabit kalmak kaydiyla fakli
numarali zimpara band1 (bant kombinasyonu) kullanilmasiyla yiizey piiriizliilik verileri arasinda 6nemli faklar
oldugu belirlenmistir. Yapilan DUNCAN testi sonuglarina gore Z1, Z2, Z3, Z4 bant kombinasyonlar1 arasinda
0=0,05 yanilma olasilig ile onemli farkliliklar oldugu goriilmektedir. Bant kombinasyonu yiizey piiriizliiligiine
etkisi sekil 1 de goriilmektedir. Zimparalamada kullanilan 16 m/dk besleme hizinda en iyi yiizey piiriizliilik
ozelliginin Z4 (50-80-80-120) bant kombinasyonunda 2,61 um olarak bulunmustur. Z4 bant kombinasyonda
diger kombinasyonlardan fakli olarak 2 ve 3 nolu makinelerde 60 ve 100 nolu zimpara bantlar1 yerine 80 nolu
zimpara bandi kullanilmistir. Diger taraftan, en diisiik yiizey piriizliligii Z1 bant kombinasyonunda oldugu
gorillmiis ve ortalama yiizey piriizliligii 3,43 pm olarak belirlenmistir.

e 4 N
~35
£
Z 3 -
=
= 2,5 -
:5 2
215 -
Y
N 1
=
> 0,5 -
0 .
Zl 72 73 z4|z1 Z2 Z3 z4 | z1 z2 73 z4
16 m/dk 20 m/dk 24 m/dk
. | y

Sekil 1.Bant kombinasyonunun yiizey pirizliiliigiine etkisi
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LIFLEVHALARIN YUZEY PURUZLULUGU
UZERINE BAZI ZIMPARALAMA
FAKTORLERININ ETKiSI

Zimparalama igleminde besleme hizinmn 16 m/dk den 20 m/dk ye yiikseltilmesiyle yiizey piiriizliiliik degerinin
arttig1 yiizey diizglinligiiniin azaldigi goriilmiistiir. Z2 ve Z3 bant kombinasyonlar1 arasinda istatistiksel olarak
o6nemli bir fark olmadigi goriilmiistir. Bu karsin, Z1 ve Z4 bant kombinasyonlarmnin yiizey piiriizliiklerinin
a=0,05 yanilma olasilig1 ile fakli oldugu ve daha diisiik performans gosterdigi belirlenmistir. 20 m/dk besleme
hizinda en uygun bant kombinasyonunun Z2 (3,04 pm) oldugu tespit edilmistir. Bu besleme hizinda en diisiik
yiizey ozelligine sahip Z1 bant kombinasyonu ise yiizey piirtizliliigi 3,44 pm oldugu goriilmistiir.

Besleme hizinm 24 m/dk yiikselmesiyle yiizey piiriizliilik degeri azaldigi ve bant kombinasyonunun da yiizey
diizgiinligii tizerinde etkili oldugu goriilmustiir. Yiizey pliriizliligiinin Z2 bant kombinasyonda Z1, Z3, Z4
degiskenlerinden istatistiksel olarak fakli oldugu belirlenmistir. En iyi yiizey 6zelligi Z2 bant kombinasyonunda
elde edilmis olup ylizey piriizliligi ortalama 2,95 um olarak bulunmustur. Besleme hizinin ayni bant
kombinasyonlarinda degisimi ve yiizey piiriizliliigiine etkisi sekil 2 de goriilmektedir.

4 N

A

N w
g w O
I I

m16
=20
24

o P
g = O
| | |

Yiizey piiriizliliigii (um)
N

o
1

Z1 z2 Z3 Z4
Bant Kombinasyonu

Sekil 2. Besleme hiz1 yiizey piiriizliliigiine etkisi

Sekil 2 de goriildiigii gibi bant kombinasyonu sabit kalmak kosuluyla zimparalama isleminde besleme hizinin
degismesiyle levhanm yiizey o6zellikleri degistigi ve yiizey piriizlilliikleri arasinda 6nemli fakliliklar oldugu
belirlenmistir. Z1 bant kombinasyonunda besleme hizin artmasiyla levhalarin yiizey plriizliligi iyilestigi, Z2
ve Z3 bant kombinasyonunda besleme hizinin yiizey piiriizlilliiginii 6nemli olarak etkilemedigi, Z4 bant

kombinasyonunda ise besleme hizin artmasiyla yiizey piiriizliiliigiiniin azaldig: belirlenmistir.

4. SONUGLAR ve ONERILER

Ahsap esasli levhalarin yiizey piriizliiliik degerleri levha yiizey kalitesi, yiizey islemleri ve kullanim yerleri
bakimindan 6nemlidir. Ahsap esasli levhalarin yiizeylerinin yiizey islemleri ve kullanim sirasinda sorun
olusturmamasi gerekmektedir. Levhalarda ylizey piiriizliiliik degeri kullanilan hammaddenin yapisina, levha
yogunluguna, iiretim yontemine ve ylizey islemlerine baglidir.

Bu ¢alismada lif levhalarin yiizey plriizliiliigii izerine bant kombinasyonu ve zimparalama igleminde besleme
hizinin etkisi belirlenmistir. Besleme hiz1 ve bant kombinasyonunun levha yiizey diizgiinliigiinii etkiledigi ve
yiizey puriizliliik degerinin faklilik gosterdigi anlagilmistir. Elde edilen veriler 1s18inda en diistik ylizey 6zelligi,
besleme hizinin 20 m/dk ve Z1 (50,60,100,120) bant kombinasyonunda yiizey piriizliiliik degerinin 3,44 um
olarak belirlenmistir. Bu karsin en iyi yiizey Ozelligi besleme hizinin 16 m/dk ve Z4 (50,80,80,120) bant
kombinasyonu kullanilarak elde edilmistir. Z4 bant kombinasyonunda yiizey piiriizliligii ortalama 2,61 pm
oldugu belirlenmistir. Z1 bant kombinasyonunda besleme hizin artmasiyla levhalarin yilizey piirtizliligi
iyilestigi, Z2 ve Z3 bant kombinasyonunda besleme hizinin yiizey piiriizliiliigiinii nemli olarak etkilemedigi, Z4
bant kombinasyonunda ise besleme hizin artmasiyla yiizey piiriizliliigiiniin azaldig: belirlenmistir.
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Elde edilen veriler 1s1ginda, lif levhalarin yilizeylerinin zimparalanmasi sirasinda bant kombinasyonlar1 ve
besleme hizlarmm segimlerinin 6nemli oldugu goriilmiistiir. Her iki faktoriinde yilizey 6zelliklerini etkiledigi elde
edilen veriler ve degerlendirmeler ile anlagilmistir. Zimparalama isleminde besleme hizinin diisik oldugu
durumlarda 2 ve 3 nolu zimparalama makinelerde ayni numarali zimpara bandinin kullanilmasinin daha uygun
oldugu tespit edilmistir. Yiiksek besleme hizlarinda ise 2 ve 3 nolu zimparalama makinelerinde farkli numarali
zimpara bantlarinimn kullanimmin daha uygun oldugu belirlenmistir.

Sonug olarak, levha endiistrisinde yiiksek yilizey kalitesi istenen iretimlerde levhalarin yiizey piiriizliilik
degerleri iretim sartlarmm yani sira zimparalama faktorlerine bagli olarak degiskenlik gostermektedir. Bu
nedenle, yiizey puriizlilik degerlerinin ¢ok 6nemli oldugu iiretimlerde, zimparalama islemlerinde besleme hizi
ve bant kombinasyonlarinin dogru secilmesi yiizey kalitesini iyilestirecektir.
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CiN BAHCESI VE GiN BAHGE SANATI
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OZET

Bahge sanati tarih boyunca, insanlar tarafindan paylasilan ve gelecek kusaklara aktarilan semboller sistemi
olarak tanimlanan kiiltiiriin mek4na yansimasmin bir sonucu olarak bicimlenmistir. Ozgiin degerlere sahip olan
Cin bahge sanatinin arastirilmasi, korunmas, siirdiiriilebilirliginin saglanmasi ve giiniimiizde bu niteliklere sahip
bahgelerin olusturulmasi, belirli felsefe, yasam bigimi ve kiiltiirii bahge sanatina aktararak yarattigi akimi
giliniimiize tasimig olan bu bahge diizenleme anlayisinin gelecek kusaklara da aktarilmasini saglayacaktir. Bu
calismada, Cin bahge sanatinin tarihi, felsefesi ve genel 6zelliklerine yonelik kavram ve teorilere yer verilmekte,
bu mekanlarin korunmasinin gerekliligi vurgulanmaktadir.

Anahtar Kelimeler: Cin kiiltiirii, Cin bahge sanati, Cin bahge sanati tarihgesi, Cin bahge sanati felsefesi

CHINESE GARDEN AND CHINESE GARDEN ART

ABSTRACT

Throughout the history, the art of garden is defined as a system of symbols shared by humans and transmitted to
the future generations as a result of the culture reflected to the space. Historical and cultural heritage which have
reached to our days thanked to Chinese garden art’s research, protection, sustainability and the creation of
gardens with such qualities in these days. By transferring the definite philosophy, style of life and culture to the
art of garden and as a result, created current which gives us an understanding of the order of the garden which
we could transfer to future generations. For this purpose, summarizing the concept of culture and the general
characteristics of Chinese art of garden, there has been made a stress on the need for protection of these spaces.

Key words: Chinese culture, Chinese garden art, landscape art history of china, Chinese garden art Philosophy
1. GIRIS

Eskiler bag-bahge deyimini ¢ok kullanirlardi. Giintimiizde de bu deyimleri tekrarlar dururuz. Bag; bildigimiz
tiziim kiitiiklerinin bulundugu bir tarim alanmi ifade eder. Dilimize Farsgcadan gelmis olup tarla, ekili yer, yemis
veren agaclarm yetistirildigi arazi parcasi anlamina gelir. Sonra 6zellikle tiziim bagi dar anlamina itelenmistir.
Bagge ise kiigiik bag anlamidadir. Zamanla galatlagarak bahgce olmustur. Etimolojik anlam1 "kiiciik bag" ise de
zamanimizda bir evin, bir okulun, bir kiglanimn, bir sitenin, bir caminin, bir Kilisenin v.b. binadan arta kalan kism
olarak diigiiniiliir. Bu kisim agaclikli olabilecegi gibi, ¢igeklik, sebzelik, meyvelik, hatta bos olabilir.

Insanlar 5-6 bin yil éncesinden baslamak iizere bu bahgeleri diizenli hale getirme ¢abasin siirdiirmiiglerdir. M.O.
4000 Misir, sonra Iranlilar. Yunanlilar, Romalilar, Abbasiler gibi bircok uygarlik kendilerine &zgii bir mimari
anlayisla bahge diizenlemeleri yapmuslardir. Ronesans’la birlikte bahge diizenlemeleri de atilim yapmuis, Fransiz,
Alman, Ingiliz stilleri ortaya ¢ikmistir; diger yandan kendine 6zgii figiirlerle Uzak Dogu (Cin, Japon, Kore)
stilleri gelismistir.

Yazigsma yapilacak yazar: ebaris@ankara.edu.tr

Makale metni 10.09.2012 tarihinde dergiye ulasmig, 18.09.2012 tarihinde basim karari alinmistir
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2. GIN BAHGE SANATI KISA TARIHI

Cin’in klasik bahg¢e sanatinin baslangici hakkinda, simdiye kadar net bir bilgi elde edilememistir. Ancak bahge
mimarisinin kullanim 6zellikleri analiz edildiginde; Cin bahce sanatinin, Yin (M.0.1600-M.0.1046), Zhou
(M.0.1046-M.0.249) devirlerinde ortaya ciktig1 varsayilmaktadir. Bu kapsamda 3000 yillik tarihi oldugu
varsayilan Cin bahge sanati diinya bahge sanatmin en erken basladigi tilkelerden biri olarak bilinmektedir.
Muhtesem bir sanatsal diizey ve benzersiz ulusal tarza sahip olan Cin bahge sanat1 bu nedenle diinyadaki diger
iilkelerin bahge sanati igerisinde ¢ok 6nemli bir konumuna sahiptir (Beng 2008).

Diinyada tarihsel ve kiiltiirel degisim siirecinde, Cin’in dogal tarzda tasarlanan bahgeleri sadece Japonya, Kore
gibi Asya ilkelerini degil, Avrupa’daki bazi iilkelerin bahge sanatinin gelistirilmesinde de biyiik etki
gostermistir. O yiizden Cin bahgeleri diinyadaki bahge sanati kaynaklarindan biri olarak bilinmektedir (Beng
2008).

Qing (1616-1911), Tang (618-907) dénemlerinde Cin’in bahge teknikleri Japon ve Kore’ye girmistir. Ming
stilalesinin son donemlerindeki park-bahge teorisi olan “Yuan Ye”, tasarim eseri Japonya’ya, ismini “duo tian
gong” olarak degistirilerek girmistir. Bugiin bir¢cok Japon park bahge uygulamasi eski Cin usuliinii takip
etmektedir. Ozellikle miladi 13.Yiizyilda, italyan gezgin Marco Polo Hangzhou’daki Xi Hu (Bat1 Gél) bahgesini
“Diinyanin en giizel sehri” olarak adlandirmustir. Boylelikle Hangzhou bahge sanati uluslararas: iine sahip
olmugtur. Bugiin de Hangzhou Xi Hu (Bat1 Gol) bahgesi diinyanin her yerinden gelen turistlerinin ilgisini
cekmeye devam etmektedir. 18.Yiizyillda, Cin’in dogal bahgesi Ingiltere’nin {inlii peyzaj mimari William
Compaq tarafindan Ingiltere’ye tanitilmustir. Qing (1616-1911) Hanedanhgr’nin ilk yillarinda bir Ingiliz
misyoneri Li Ming tarafindan yazilan “Cin Potansiyelinin Yeni Kamusu” adli kitabinda, Cin’in bahge sanatim
anlatmist. Daha sonra Ingiliz Chambers Guangzhou’ya gelerek, Cin Bahge sanatmin incelemis ve Ingiltere’ye
dondiikten sonra “Dogu Bahceleri” konulu bir kitap yazmistir. Avrupa’da Cin bahge sanati taninmaya
basladiktan sonra, Ingiliz bahgivanlar1 o doéneme kadar uyguladiklar1 kuralli bahge diizeni ilkelerinin
monotonlugunu hissetmistir. Boylece, dogu bahge sanat teknikleri gelistirilmistir. Ornegin 1730 yilinda Londra
yakinlarinda uygulanan botanik bahgesinde, ingiliz kraliyet botanik bahgelerinde, Cin bahgelerinin dogal diizeni
taklit edilmistir. Ayrica, Cin tarzi pagoda ve kdprii gibi peyzaj elemanlari da bu yesil alanlarda kullanilmaya
baslamustir. Fransa da sadece “Ingiliz Cin Bahgesi” degil, Paris’te yaklasik 20 civarinda Cin tarz1 bahge insa
edilmistir. Bu dénemden baslayarak giiniimiize kadar, Cin bahce sanati Avrupa’da genis 6l¢lide yaygimlagmistir
(Beng 2008).

Cin bahge sanatinda Cin milletine 6zgii kiiltiir gelenegi olusturulmasi yoniinde giiniimiize kadarki tarihsel siireg
icerisinde park yapma teorisi ve deneyimi birikmistir.

3. BAHGE KAVRAMI VE GiN BAHGE SANATININ GENEL OZELLIKLERI

Bahge diizenleme anlayisi tarih boyunca, farkli cografyalara ve kiiltiirlere ait dini, felsefi, politik ve bilimsel
cesitlilikleri temsil etmis, dogayi sanat ve ideolojiyle bulusturmustur. Bahge kelimesinin asli Farsca olup “kii¢iik
bag” anlamina gelmektedir. Genel olarak ise; cicek, siis bitkileri, meyve, sebze ve sifali otlarin yetistirildigi,
bunun yani sira doganimn giizelliginin, yesilliginin, dinlendiriciliginin insan eli ile denetim altina alindig: toprak
parcast olarak da ifade edilmektedir. Bahge, giinliik ve monoton yasam bigimlerinden uzaklasilan, ¢evre ile
uyumu yansitan, insanlara gorsel acidan hognutluk saglayan mekanlardir.

Bahge sanati ilk caglarda krallar ve aristokrat kesim i¢in mekan olusturmada kullanilirken, sonralar1 tiim topluma
yonelik olarak gelistirilmistir. Bu yiizden bu sanat giderek sosyal ve evrensel bir nitelik kazanmigtir. Bahge
sanati diger giizel sanat dallarinda oldugu gibi her donemde ortaya ¢ikan sosyal, kiiltiirel ve ekonomik yapiya
bagli olarak degisim gdstermis, toplumun &zelliklerinin ve yasayis bi¢ciminin ifade aract olmustur. Bahce sanati
tabiat sartlarina gore de farkliliklar gostermistir. Ornegin Eski Misir’da ¢6l iklimi kuru gériiniislii ve formal
bahgelerin gelisimine imkan saglarken, Asur’da ve Eski Hindistan’da rutubetli iklim sartlar1 altinda yesillige
bogulmus bir bitki ortiisti bahgelerin genel karakterine egemen olmustur (Ping 2005).

Peyzaj Sanati, uygarlik tarih boyunca devrin genel sanat kiiltiirii ile yakin ilgi kurmustur. Ancak, mekén
diizenleme sanat1 olmasi dolayisiyla daha ¢cok mimari sanatlarla birlikte gelismekle, resim, edebiyat ve siir de
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peyzaj sanatma ilham kaynagi olmustur. Cin’de ise bahge sanati dogal yapida ve insan duygulariin &zgiirliigiinii
ifade eder bi¢cimdedir.

Cin’deki klasik bahge sanatinin ne zaman basladigi hakkinda simdiye kadar net bir bilgi mevcut degilse bile,
bahg¢e mimarisinin kullanim 6zellikleri analiz edildiginde, Cin bahgelerinin esas olarak eglence, kiiltiir
faaliyetleri gibi halkin ihtiyaglarina gére insa edilmis oldugu, hatta kullanicilarin belirli bir maliyet ve emek
harcayarak, kendi eglence parklarini insa ettikleri anlasilmaktadir. Cin’in kendine &zgii iklimi, cografi
ozellikleri, toprak yapisi ve farkli bir¢ok bitkinin yetismesine olanak tanimasi, Cin bahgesi stilinin olusumuna
onemli katkilar saglamistir. Cin bahgeleri, Cin kiiltiiriiniin binlerce yillik birikimi, kiiltiirel, cografi, felsefi, dini
etkilesimlerin ve inanglarm bir iiriiniidiir. Ozellikle, yasam sanatmn1 utkuya yonlendirmek isteyen, gondermeler,
metaforlar ve sembollerle dolu felsefe bahgesidir.

Cin bahgelerinin donanimli olmast igin yedi seyin uyumlu olmasi kosulu aranmaktadir(Lan 1985).

Toprak
Gokyiizii

Taglar

Su
Binalar
Yollar
Bitkiler

Bunlar ozellikle bir biri ile uyum icinde olduklarinda, sekizinci 6ge olarak onlarla birlikte mitkemmel uyuma
ulasabilen insanin {izerinde olumlu etkiye sahiptir (Lan 1985).

Cin diisiincesine gore bahge, bitki materyali, kaya ve sudan olusan bir kompozisyonudur. Buda ve Konfiigyiis’e
gore, evrenin en giizel siislerini daglar, kayalar, gdl ve nehirler olusturur. Cinliler saray bahgelerinde denizi veya
okyanusu canlandiran biiyilk capta yapay informal goller insa ederek kenarlarni iri kaya pargalar1 ile
stislemislerdir. Cin bahgelerinin en biiyiik 6zelliklerinden birisi ise 6lgiilerin biiylik tutulmasma karsin gizlilige
ve ice doniik yasama onem vermesidir. Bahcede gezen bir kisinin, degisen manzaralar dizisi ile birlikte
kayaliklar,  tepeler, akarsular arasinda  siirprizli  goriintiillerle  karsilasmasi  olanagi  vardir.
Unutulmamasi gereken bir husus ise degisik renklerde kiremit catilartyla dekoratif dinlenme tnitelerinin
olmasidir (Qi 2006).

Cin bahgelerinde zemin kaplamasi olarak ¢im bitkilerinden c¢ok tas, mozaik, kum gibi cansiz malzemeler
kullanilir. Bu malzemelere ise sonbaharda renk etkisi meydana getirebilen Acer palmatum (Japon akgaagaci)
gibi ve kaligrafik ozelliklere sahip Salix (Sogiif), Betula (Hus) vb. bitkiler kullanilir. Cigek parterlerine az yer
verilmektedir. Renk etkisi su, gokyiizii ve agag¢ yapraklarinin renklenmesiyle elde edilir (Mackenize 1995).

Bahgelerde kullanilan tas ve kayalarin sembolik anlamlar1 vardir. Bunlar dogaya ait heykel elemanlar olarak
gorev alirlar. Cin'deki geleneksel bahgelerde gezerken, mutlaka rengarenk tash kaldirimlara rastlanir. Ozellikle
giiney Cin'deki bahgelerde tasli kaldirimlara ¢ok rastlanilmaktadir. Tash kaldirm, Cin'in geleneksel bahce
mimarligmin 6zelliklerinden biridir. Giiniimiizde kaya bahgeleri adiyla olusturulan yapilar bize Cin peyzaj
kiiltiirinden miras kalmistir (Mackenize 1995).

Cin bahgeleri Fengshui ilkelerine gore tasarlanip diizenlenmektedir. Cin'in 3500 yillik konumlama ya da uyumlu
yasama sanatt Feng Shui’nin kelime anlami, "riizgar - su"dur. Zaten bu iki giic Cinlilere gore, ilizerinde
yasadigimiz yeryiiziiniin egimini, seklini, topografyasini da belirlemektedir. Bu felsefenin basit agiklamasi ise
cevremizi bize en faydali olacak bicimde, uyumlu bigimde diizenlemek seklinde yapilmaktadir. Bunu
yapabilmek icin oncelikle bahg¢enin yoniinii belirlemek gerekmektedir. Bahcenin Kuzey yonii kisinin toplumda
durusunu ve kisisel giiclini ifade etmektedir. Giiney-dogu para ve zenginliktir. Bat1 sagligi, Kuzey-dogu ise bilgi
ve 6grenmeyi simgelemektedir. Kuzey yon bahge sahibinin kariyeri ile ilgilidir. Kuzey-bat1 kilavuz ve yolculuk
anlamindadir. Bat1 yonii ¢cocuk, yaraticilik demektir. Giiney-bat1 evlilik ve askin yoniidiir. Bu yonlerin yani1 sira
cigek tiir ve renkleri de 6nemlidir. Cin bahce diizenleme ilkelerine gore bahgede istenilen yere istenilen renkte
cigek dikilmesinde bir sakinca yoktur. Ancak belli bir bolgenin enerjisini tetiklenmek isteniyorsa, o zaman dogru
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yere doru ¢icek dikmek gerekir. Bahgenin biiyiikliigiiniin bir 6nemi yoktur. Hatta ¢icek dikilen yer yalnizca bir
pencere ici saksisi bile olabilir. Onemli olan dogru cicegi dikip, sonradan ilgilenmektir. Ciceklerin de kendine
gore anlami vardir. Mesela, Giilhatmi iiretkenligin simgesidir. Fulya (jonquil) ve Nergis (narcissus), comertligi
simgeler. Lale (Tulipa gesnerana) askin semboliidiir.

Cin bahgelerine dikilen agaglarin da bir anlamu vardir. Elma (Malus domestica), Kays1 (Prunus armeniaca) ve
Nar (Punica granatum) bereket ve tin sahibi olmaktir. Seftali (Prunus persica) arkadaslik, ask ve oliimsiizligi
simgeler. Portakal (Citrus sinensis) mutluluk, zenginlik ve sans anlamina gelmektedir. Agaglar dogu ve
giineydogu yoniine ekilirse gii¢ ve giiven saglar. Akarsular ¢ok yararhidir ve zenginligi simgelerler. Havuzlar
basar1 simgesidir. Kisacasi, Cin bahge diizenleme sanati, tiim bu noktalari olabildigince miikemmel bir uyum
igerisinde bir araya getirmekten ve ziyaret¢ilerin de bir i¢ uyumu bulmalarini saglamaktan olugsmaktadir.

4. GiN BAHGE FELSEFESI

[k karsilasildiginda zor anlasilir gibi bir izlenim birakan Cin bahgeleri, ger¢ek anlamlarini tiim duyulari ile
tadin1 ¢ikarmaya, kalbini ve aklini agik tutmaya hazir olana ve sembolleri okuyabilene agmaktadir. Bu bahgeler
duyu algilamasiyla yagamin {istesinden gelmeyi 6greten filozoflarm mekanidir” demektedir (Beng 2008).

Fakat Cin'de ideal konumun &zelliklerinden biri sudur: Doguda dag, giineyde nehir bulunmahdir. Zararli kuzey
riizgarlarina gegit vermeyen bir dag yoksa arazi kuzey tarafinda ¢ok yiiksek duvarlarla, suni tepeler, kaya
gruplar1 ve gabuk biiyiiyen agaclarla korumaya alinir (Lan 1985).

Cin bahgelerinde temel bicimlendirme 6geleri taslar ve durgun sudur. Cin'de "Tagslar giiclerini insanlara gegirir'"
ya da baska bir ifade bicimiyle "Insanlar meditasyon gézlemi sirasinda taslarin giiciinii kendi icine alabilecek
durumdadir" inanci, tasglari Cin bahgelerinin temel malzemesi yapmistir. Durgun suya bakmanm ruhu
sakinlestirdigi ve gerginligi gideren meditasyona yonelterek ruhu hafiflettigi diisiincesi ise bu peyzaj dgesinin
Cin bahgelerinin vazgecilmez bir pargasi haline getirmektedir (Qi 2006).

Gollerde akan sular genelde kiigiik dogal derelerdir ve giinesin yoniine uyarak dogudan gelirler. Cogu kez
taslarin lizerinden atlayarak, yumusak bir siriltt sesi ¢ikaracak bigimde yonlendirilirler. Bu ses kulaklar1 oksar ve
tedirgin etmez (Qi 2006).

Cin bahgelerinde yollarmn giizergahi, daha sonralar1 Avrupa’daki park ve bahgelerde oldugu gibi, yalnizca istisnai
durumlarda diizdiir. Cogu kez yollar dogal ya da yaratilmig arazi hareketlerine uyum saglar ama diizliiklerde bile
sanki rastgele yapilmis gibi goriinen kivrimlara sahiptirler. Genelde yollara, oynayan kedilerin hareketleri gibi
kivrimlar verilmesi 6nerilmektedir (Lan 1985).

Cin'de rastlanan kapilar ve pencereler inanilmaz bir gesitlilige sahiptir. Bunlar sembolik mimarinin sevilen
Ogeleridir ve ortaya ¢ikislar1 ¢ok eskilere dayanir. Pencereler ¢ogu kez Artemisia (Yavsan) yapragmin bigimine
sahiptir. Bu bitki Budist kutsama torenlerinde kullanilir. Yaprak bicimindeki pencere "Burada konuya vakif,
bilen insanlar oturuyor" anlamina gelmektedir. Neredeyse tiim diinyada oldugu gibi yilin erken déneminde agan
ve meyve veren bitkilere ozellikle ilgi gosterilir. Cin bahgelerinde eksik olmayan Salkim Ségiitlerin (Salix sp.)
ilkbaharin baslangicini gostermesi, dallarinin hafifce saga sola sallanmasiyla uzaktaki dostlarin diisiincelerini
birbirlerine aktarmasini sembolize etmesi, yalnizca ¢ok yiizeysel (ama yine de giizel) bir ifadedir (Lan 1985).

5. GIN BAHGE SANATININ TASARIM PRENSIPLERI

Cinliler tarihlerinin baslangicinda esast animizm (ruhilik) olan bir din sekli se¢mislerdir. Bu inanig Cinlilere iyi
davranislar sergileme ve insant Yunan medeniyetinde oldugu gibi diinyanin efendisi degil, diger biitiin varliklar
gibi diinyanin bir pargasi olarak gérmeyi 6gretmistir (Needham 1974).

Cin bahgeleri Budizm dininden etkilenmistir. Cin i¢in Budizm'in kaynagi olan Hindistan'da dinsel yapilarin
bahgelerinde Maya'nin Buda'y: bir aga¢ altinda dogurmus olmasi ve Buda'nin dinsel konular1 diistinmek icin bu
yeri kullandig1 inanciyla agaca biiyiik 6nem verilmistir. Oysa Cin'de bu anlayisin simgesi olarak aga¢ yerine
kayalardan yararlanilmistir. Cin'de yaygin olan ii¢ Onemli dinin kurucular1 olan Konfiigyiis, Lao-ce ve Buda,
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insanlara siirekli olarak dogaya saygiy!r ve onu tanimanin gerekliligini aktarmislardir. Bu nedenle, doganin ana
kurgusunu olusturan kayalar, daglar, goéller ve nehirler Cin sanatinda &zellikle bahce diizenleme anlayiginin
temel Ogeleri olmustur. Bu &gelerden daglar ve kayalar diinyanmn iskeleti, nehirler ise kan damarlar1 olarak
diigiiniilmiistiir. Bu anlayis i¢inde, Cince 'bahge' sozcligli dag ve su sozciiklerinin bilesimi olan “shan shui” ile
ifade edilmistir (Arvon 2006).

Cin’de sanat etkinlikleri dénemi Shang Hanedani déneminde (M.O. 1450-1050) baslamistir. Bu dénemde
seramik, bronz ve yontu sanat1 gelismistir. Qin Hanedan1 Déneminde (M.O. 221-206) smir boylarinda Cin Seddi
(The Great Wall) yapilmistir. 2500 km uzunlugunda 3,5 metre genisliginde ve yer yer 16 metreye kadar ulagan
yiiksekliginde olan bu essiz yapi, topraktan yapilmis bir engel olup islenmis tas bloklarla kaplidir. Ayri ayri
yapilmis boliimleri 15. Yiizyilda birlestirilerek bugiin de ayakta olan tek bir duvar haline getirilmistir (Beng
2008).

Han Hanedanm1 Déneminde (M.0.206 — M.S. 220) Budizm’in devlet dini olarak kabul edilmesiyle pagodalar
onem kazanmistir. Tang Hanedan1 Doneminde (M.S. 618-907) gorkemli saraylar yapilmstir. Kivrik catilar ile
goge dogru yiikselen bu saraylar, ¢ini bezemelerle kaplhdir. Song Hanedan1 Déneminde (M.S. 960-1279) resim
sanatinda doga agirlikli konular islenmeye baglanmistir(Beng 2008).

Mimaride gerek diizen gerekse malzeme bakimindan yapilar, ¢evre ile bir biitiinlikk olusturmuslardir. Yari seffaf
duvarlar, gegme kap1 ve pencereler bu iligkiyi saglayan elemanlardir. Cin’de bahgeler halkin doga sevgisini ve
6zlemini yansitmustir. Kopriiler, pagodalar, tas kandiller gibi &geler goz oniine alinmazsa bahgeler bir doga
pargasi sanilabilir. Cin’de bahce sanatinin dogusunda manzara resimlerinin ve dini inanislarin roli ¢ok biiyiik
olmustur. Bunun nedeni de, baslangicta bahgelerin yapiminda sair, ressam ve din adamlarmin gorev
almasidir(Beng 2008).

Cin bahgelerinin ilk orneklerine ait fazla bir bilgi yoktur. Bahce sanatina ait ilk kayitlar Han Ddnemine
(M.0.206 — M.S. 220) aittir. Budizm’in etkisinin goriildiigii bu donemde, imparatorlarm genis park alanlarinda
yapay tepeler, kayaliklar insa ettirdiklerin ve bunlarin istlerine saraylarmi yaptirdiklarini gosteren kayitlara
rastlanmistir. Cin imparatorluk saray bahgelerinin en belirgin 6zelligi, biiyiikliiklerine ragmen gizlilige verilen
onemdir. Bahgeler, kayaliklari, tepeleri, golleri ve akarsulari ile kiigiiltilmiis bir doga parcasi olarak
sekillenmigtir(Beng 2008).

Bahge sanati, Song Déneminde(M.S. 960-1279) ayr1 bir dal olarak 6nem kazanmustir. Cin bahge sanatina ait ilk
bilgiler, Song Hanedan1 Déneminde (M.S. 960-1279) devlet adami Hsi-Ma-Kuang’in kendi bahgesi ile ilgili
yazdig1 eserinden elde edilmistir. Bu esere gore, H.M. Kuang’m bahgesinde 5000 kitaplik bir kiitiiphane,
pavyonlar, nehir ve kiigiik goller bulunuyordu. Behgedeki adanin etrafi kum, ¢akil ve deniz kabuklari ile kaph
idi. Bahgede Nar agaci (Punica granatum), Portakal agaci (Citrus sinensis), Salkim Ségiit ( Salix alba), Sedir
(Cedrus libani), Bambu (Bambusa sp.) tiirleri, gollerde ise Niliifer (Nymphaea alba) tiirleri bulunmaktaydi
(Beng 2008).

Cin bahgelerinde mistik bir anlayis icinde gizlilik, ice doniiklik ve dogal elemanlara oncelik tanima on
plandadir. Birgok anlatimlar tas ve kayalarla ifade edilir. Ornegin, Cam (Pinus sp.), Erik (Prunus domestica),
Bambu (Bambusa sp.) “soguk mevsimin ii¢ dostu”; Seftali (Prunus persica) tek basina “6lmezlik”; Cam (Pinus
sp.) ve Bambu (Bambusa sp.) “uzun omiirlilik”; muz (Musa) ise “verimlilik” simgesi olarak degerlendirilir.
Ancak, Krizantem (Chrysanthemum sp.), Mor Salkim (Wisteria floribunda), sarmasik giiller ile “¢igeklerin krali”
olarak isimlendirilen Sakayik (Poeonia suffruticosa) ve Budistlere gore temizligi, berrakligi temsil eden
niliiferler (Nymphaea alba) avlu bahgesinin vazgecilmez ¢igekli bitkilerindendir (Lan 1985).

Cin bahgesinin dogrudan resimden kaynaklanan bir 6zelligi vardir. Bu nedenle, Cin bahgesi genellikle sair,
ressam ve rahip gibi dogaya iliskin duygularinit yazi ve ¢izgilerle ifade eden kisiler tarafindan
gergeklestirilmistir. Bunun dogal bir sonucu olarak, Cin'de siir, resim ve bahge sanati birbirleriyle iligkili sanat
dallar1 olarak geligmistir. Cin bahgeleri, doganm bazi goriintiilerini betimleyen, ancak tamamlanmamis
izlenimini veren Cin resimlerine biiylik bir benzerlik gosterirler. Sembolizmin Japon bahgelerinde daha fazla yeri
olmakla birlikte, Cin bahg¢elerinde de kullanilan elemanlarin dinsel ve felsefi yonii vardir.
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6. SONUG

Cin klasik bahgeleri uzun tarihi gegmise ve parlak sanatsal 6zellige sahip olup, Cin’de vataninin klasik bahce
sanatin1 sahiplenmek ve ileriye tasimak, oOzellikle halkin sosyal yasam standartlarini yiikseltmek, kirsal
kesimdeki halkin maddi ve manevi ihtiyaglarini yansitmak, kiiltiirel eglence faaliyetlerini yiirlitmek i¢in park ve
bahgelerin olusturulmasimna giiniimiizde de devam edilmektedir. Cin’de ‘Atalar giizel bir arazi, gérkemli kiiltiirt
bize birakti, ayn1 zamanda Bahge Sanat bir servet birakti, ama ayn1 zamanda derin bir felsefe birakt1” inang ve
diisiincesi Cin bahge sanat1 anlayisinin nesilden nesile aktarilmasinda rol oynamistir.

Klasik Cin bahge sanati insan medeniyetinin degerli bir miras1 olup, bu bahgeler diinyada da bir sanat harikasi
olarak taninmaktadir. Cin bahgelerinde konuta yakin olan avlularin genel ¢izgilerinde formal bir diizen goze
¢arpmaktadir. Bu avlularda verandalar, dikdortgen havuz ve kanallar bulunmaktadir. Su tesislerinin tizerinde ise
kopriiler yer almaktadir. Avlular, yiiksek tas veya siva kapli duvarlarla g¢evrilmislerdir. Bu duvarlarin esas iglevi,
gizlilikten ¢ok bitkilerin yaprak ve dallarmin gdlge oyunlarina fon olusturmaktir. Zemin dosemesi olarak tas
cakil ve mozaik ile cim bitkisi kullanilmustir. Bahgelerde erik ve seftali gibi meyve agaglar1 ile Manolya
(Magnolia sp.), igne yaprakli bitkilerden Cam(Pinus sp.), Sedir(Cedrus sp.), ve Ardi¢ (Juniperus sp.) tiirleri
kullanilmustir.  Ayrica Mor  Salkim (Wisteira floribunda) ile Krizantem (Chrysanthemum sp.) ve
Niliifer(Nymphaea alba) gibi siis bitkisi tiirlerine bahgede siklikla rastlanmaktadir.

Cin bahge sanatma ait ilk kayitlar Han Dénemine ait olup fazla bilgi yoktur. Budizm’in etkisinin gériildiigii bu
donemde, imparatorlarin genis park alanlarinda yapay tepeler, kayaliklar insa ettirdiklerin ve bunlarin iistlerine
saraylarini yaptirdiklarin1 gosteren kayitlara rastlanmistir. Cin bahgeleri Budizm dininden etkilenmistir. Cin igin
Budizm'in kaynagi olan Hindistan'da dinsel yapilari bahgelerinde Maya'nin Bu-da'y: bir agag altinda dogurmus
olmasi ve Buda'nin dinsel konular1 diigiinmek i¢in bu yeri kullandig1 inanciyla agaca biiyliik énem verilmistir.
Oysa giiniimiizde Cin'de bu anlayisin simgesi olarak agag yerine kayalardan yararlanilmistir.

Cin imparatorluk saray bahgelerinin en belirgin 6zelligi, biiyiikliiklerine ragmen gizlilige verilen 6nemdir.
Bahgeler, kayaliklari, tepeleri, golleri ve akarsulari ile kii¢iiltiilmis bir doga pargasi olarak sekillenmistir.

Bat1 ve Dogu stillerindeki farkliliklar, estetik giizellik anlayislarini felsefi agidan etkilemistir. Bati’daki bigim
simetrik, diizenli ve siki-oriilii yerlesimleriyle yapay bir giizelligi somutlagtirilmistir, diklemesine ve kare
seklinde budanmus bitkiler ve ¢igekler geometriyi olusturur. Cin bahge diizenlemesinde simetriye ya da belirgin
kompozisyonlara yer yoktur; bitkilerin, agaclarin ve siislemelerin dogal halleri korunur. Bati’nin bahce
diizenlemesi doganin eksiklerini gidermeyi amaglarken, Dogu diizenlemesi bitkilerle yapilarin organik bir biitiin
olusturmasina gayret eder ve dogay: taklit eden kayalardan akan su yapisi, resim ve siir sanatina anlamli bir
nitelik sunar. Cin bahgelerinin giizelligini tam olarak deneyimlemek icin, felsefenin dogaya uygulandigin
anlamak 6nemlidir.
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Bartin Kenti Orneginde 2000-2010 Yillan Arasi Peyzaj
Degisiminin Belirlenmesi Uzerine Bir Arastirma

Ercan GOKYER
Bartm Universitesi Orman Fakiiltesi Peyzaj Mimarlig1 Béliimii

Ozet

Peyzajlar duragan degildirler. Zaman i¢inde degisime ugramaktadirlar. Bu degisim insan
faaliyetleri ve dogal siirecler neticesinde ortaya ¢ikmaktadir. Insan etkisinin yogun oldugu
peyzajlarda de§isim peyzaj yapisi ve peyzaj fonksiyonunu olumsuz bir sekilde etkilemektedir.
Peyzajlardaki degisim peyzaj degerlendirme ¢alismalarinda degerlendirilmesi gereken dnemli
bir  gostergedir. Peyzaj de8isimine  bakarak peyzaj yapist  ve  fonksiyon
degerlendirilebilmektedir. Bu ¢alismada Bartin kenti ve ¢evresini i¢ine alan merkez ilge
smirlart aragtirma alani olarak se¢ilmistir. Arastirma alanina ait ayn1 donemde ¢ekilmis 2000
ve 2010 yillarmma ait uydu goriintiileri kullanilarak arazi Ortiisii haritalar1 olusturulmustur.
Uydu gorintiilerinin  siniflandirilmasinda  kontrollii smiflandirma teknigi kullanilmustir.
Smiflandirma neticesinde alanda; orman tarim, yerlesim, su ve kumluk olmak iizeri bes ana
arazi Ortlisli tipi tanimlanmustir. Arastirmada peyzaj dlglimlerinden smif alani ve leke sayisi
kullanilarak peyzaj degisimi tespit edilmistir. Arastirma alaninda 2000-2010 yillar1 arasinda
orman, tarim ve yerlesim alanlarinda 6nemli degisimler olmustur. Zaman igerisinde tarim
alanlar1 7% azalirken orman alanlar1 7% artmistir. Yerlesim alanlarinda da zaman igerisinde
3% oraninda artig olmustur.

Anahtar kelimeler: Peyzaj degisimi, Bartin, Arazi Ortiisii, Peyzaj metrikleri.

On A Research the Determination of Landscape Change
Between 2000-2010 Years, Case Study, Bartin City

Abstract

Landscapes are dynamic. It can be seen change over time. This change is occurred as a result
of human activities and natural processes. Change is affected landscape structure and function
as negative in the human impacted landscapes. Change should be considered as an important
indicator in the landscape evaluation studies. To evaluate landscape change, Landscape
structure and function can be evaluated. In this study, the city of Bartin and its surroundings
has been selected as a research field boundaries. Land cover maps were developed using
satellite images obtained same period in 2000 and 2010. Images were formed by supervised
classification method. Land cover types are defined as forest, agriculture, residential, water
(river), sand (sandy areas). In the study area significant changes have been identified in forest,
agriculture, and residential areas between the years 2000-2010. In the area, forest areas were
increased (7%). Agricultural areas were decreased (7%). Residential areas were increased by
3% over time.

Keywords: Landscape change, Bartin, Land cover, Landscape metrics.

Giris

Yazigma yapilacak yazar: egokyer@ bartin.edu.tr
Makale metni 05.10.2012 tarihinde dergiye ulasmis, 15.10.2012 tarihinde basim karari alinmistir



E.GOKYER Bartin Orman Fakiiltesi Dergisi

Peyzajlar ¢ogunlukla insan faaliyetlerinin etkisine bagli olarak zaman igerisinde
degisime ugramaktadir. Peyzajlardaki insan etkisine bagl olarak goriilen degisim ile birlikte
pek cok olumsuzluklar ortaya ¢ikmaktadir. Peyzajdaki degisimlere bagli olarak yasam alanlar1
yok olmakta ve daralmaktadir. Peyzajlarin 6nemli niteliklerinden biri olan fonksiyon (enerji
ve madde akis1) yerine getirilememektedir. Bu durum alandaki Onemli biyolojik
gostergelerden biri olan yaban yasamini olumsuz olarak etkilemektedir.

Peyzajlar; yapilar1 (peyzaj elemanlarinin mekansal diizeni), ekolojik fonksiyonlari
(peyzaj yapist i¢inde ekolojik siirecin etkisini nasil gosterdigi) ve degisim hareketleri
(karigiklik ve iyilesme) ile nitelendirilmektedirler (Gergel and Turner, 2002).

Peyzajlar duragan degildirler. iklim degisiklikleri, arazi kullanim degisiklikleri ve
insanlarin sebep oldugu karmasikliklardan etkilenmektedirler. Bunlara bagli olarak bir
peyzajin icinde mozaik yapi, lekelerin sekli ve boyutu, matrisin bazi nitelikleri
degisebilmektedir. Tim bu degisimler farkli mekansal boyutlarda ve sikliklarda
olabilmektedir (Farina, 2000).

Peyzaj yapisinin mevcut kosullarin1 degerlendirmek icin tarihsel siireci bilmek
gerekmektedir. Peyzaj yapisinda dogal ve kiiltiirel etkilere bagli olarak zaman iginde
degisimler goriilmektedir. Bu durum peyzaj yapisinin, buna bagl olarak da ekosistemler
arasindaki iliskinin de§ismesine neden olmaktadir. Degisim c¢aligsmalar1 sonucunda farkli
boyut ve sekillerdeki lekelerin farkli ekosistem fonksiyonlar1 ve mozaik yap1 igindeki durumu
ortaya konulabilmektedir (Wu and Hobbs, 2002).

Degisimler abiyotik ve biyotik siireclerle ve her ekosistemin temel bilesenleri ile
biitlinlestirilebilir. Bir sistemin durumu degisimdeki oran, siklik ve yogunluk analiz edilerek
ortaya konulabilir. Degisim farkli seviyelerde ortaya ¢ikabilir. Kiiclik 6lgekli sistemler biiyiik
Olcekli sistemlerden daha yiiksek degisim oranina sahiptir. Degisimin bliyiik 6l¢eklerde
degerlendirilmesi ve bu 6lgekte mozaik yapida ortaya ¢ikan degisimlerin ortaya konulmasi ve
anlasilmas1 daha yararli olmaktadir (Farina, 2000).

Peyzaj degisiminin iki ana faktorii; dogal siiregler ve 6zellikle giiniimiizde insan
miidahaleleridir. Hem dogal kosullar hem de insan ihtiyaglari zaman i¢inde de§ismektedir.
Dogal kosullar ve insan ihtiyaglarina baglh olarak zaman i¢inde peyzaj yapisinda karmasik
degisimler ortaya ¢ikmaktadir (Antrop, 1998; Farina, 2000).

Degisim, en az farkli iki zaman durumu arasinda bir karsilastirma yapildiginda ifade
edilebilir. Kendine 6zgii dinamikleri olan farkli niteliklerin karisimindan olusan peyzajlarda
degisimler, peyzaja 0zgii niteliklere bagli olarak farkli hiz ve biiyiikliikklerde ortaya
¢cikmaktadir (Antrop, 1998).

Peyzaj degisiminde bes ana zorlayict giic etkilidir. Bunlar asagida swralanmistir
(Farina, 2000; Biirgi et al., 2004; Antrop, 2005):
e Sosyo-ekonomik zorlayicilar: Kentlesme, sanayi, endiistriyel faaliyetler.
Politik zorlayicilar: Politik kararlar sonucu yapilan yanlis uygulamalar.
Teknolojik zorlayicilar: Arag yollari, alt yapi tesisleri
Dogal zorlayicilar: Sel, ¢18, heyelan
Kiiltiirel zorlayicilar: Ulasilabilirlik, insan miidahaleleri, yangin,
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Antrop (2005)’a gore, bu giicler i¢inde ulasilabilirlik en dnemlisidir. Bir alana insanlar
ulastiklar1 zaman bu alani hizh bir sekilde degistirmeye baslamaktadirlar.

Bir¢ok arastrmacinin da belirttigi gibi peyzajlar zaman i¢inde degismektedir. Bu
degisimler insan etkisine bagli olumlu ya da olumsuz sonuglar meydana getirmektedir. Jones
et al. (2001) peyzaj degisiminin degerlendirilmesi ve karasal yaban hayati yagsam ortami ve
nehirler iizerine etkisi ile ilgili ¢aligmada, peyzaj degisiminin diinya iizerinde ve Amerika
Birlesik Devletleri’nde pek ¢ok alanda su ve karasal kaynaklar iizerinde en biiyiik tehditlerden
biri oldugunu belirtmektedir. Biirgi and Turner (2002) Wisconsin Nehri boyunca arazi ortiisii
ve arazi Ortiisi degisimini sekillendiren siiregler ve faktorler iizerinde c¢aligmiglardir.
Calismada arazi Ortiisii ve arazi Ortiisii degisimini sekillendiren dogal ve sosyal faktorlerin
anlagilmasi gerekliligi belirtilmektedir.

Planlama, yonetim ve koruma c¢aligmalar1 alandaki peyzaj elemanlarinin belirlenmesi,
peyzaj yapisinin ortaya konulmasi ve bu yapidaki donemsel degisimlerin belirlenmesi ile
baslamalidir (Forman and Godron, 1986).

Peyzaj degisiminin belirlenmesi alandaki siire¢leri ortaya koymak ve degerlendirmek
acisindan olduk¢a Onemlidir. Peyzaj degisiminin belirlenmesi peyzaj degerlendirme
calismalar1 agisindan olduk¢a 6nemlidir. Peyzaj degisimi peyzaj degerlendirme ¢alismalarinda
peyzaj yapist ve slire¢ arasindaki iliskinin ortaya konulmasini saglamaktadir. Bu ¢alismada
peyzaj degerlendirmede kullanilan 6nemli gostergelerden biri olan peyzaj degisimi Bartin
kenti 6rneginde arastirilmustir.

Materyal Metot

Bu ¢alismada Barti ili merkez ilge sinirlar1 arastirma alani olarak se¢ilmistir (Sekil 1).
Arastirma alani, Karadeniz Bélgesi’nin Bat1 Karadeniz Boliimii’nde yer almaktadir.
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Sekil 1. Arastirma alaninin konumu

Calismada kullanilan materyaller;
- 21.08. 2000 (Landsat 7 ETM) tarihli uydu goriintiisii,
- 09. 08. 2010 (Landsat 5TM) tarihli uydu goriintiisiidiir.
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Calismada iki farkli yila ait ayn1 mevsimde ¢ekilmis uydu goriintiileri kullanilarak
arazi Ortlisii haritalar1 (2000 ve 2010 yillar1) olusturulmustur. Uydu goriintiileri ERDAS
IMAGINE 8.4 programi kullanilarak  smiflandmrilmistr.  Uydu  goriintiilerinin
smiflandirilmasinda kontrollii smiflandirma teknigi kullanilmigtir. Siniflandirilmis goriintiiler
komsuluk fonksiyonu ( 3x3 izleme penceresi) ile analiz edilmistir. Kontrollii siniflandirma
sonucunda arastirma alaninda bes ana arazi ortiisii sinifi tanimlanmistir. Bu siniflar; Orman,
tarim, yerlesim, su ve kumluk alanlardir.

Kontrollii  siniflandirmanin  dogrulugunu ortaya koymak icin dogruluk analizi
gergeklestirilmigtir.

Bulgular
Uydu goriintiilerinin siniflandirilmasi i¢in kullanilan kontrollii siniflandirma tekniginin
dogruluk yiizdesini ortaya koymak ic¢in rasgele 200 nokta iiretilmistir. Gergeklestirilen

dogruluk analizi sonuglari tablo 1-2 de gosterilmistir.

Tablo 1. 2000 yilina ait arazi Ortiisii haritas1 dogruluk analizi sonuglar1

Simif Adi Uretici Kullanici
Dogrulugu Dogrulugu
Orman 94.87% 86.05%
Su 100% 100%
Kumluk 100% 100%
Tarim 90.12% 89.02%
Yerlesim 22.22% 50.00%

Toplam dogruluk 87.12 %, Toplam Kappa Istatistigi 0.7524

Tablo 2. 2010 yilina ait arazi Ortiisii haritas1 dogruluk analizi sonuglar1

Smif Adi | Uretici Kullanic
Dogrulugu Dogrulugu
Orman 91.23% 92.86%
Su - -
Kumluk - -
Tarim 91.03% 94.67%
Yerlesim 100% 75%

Toplam dogruluk % 91.30, Toplam Kappa Istatistigi 0.8342

Calisma alami i¢in Kontrollii smiflandirma sonucunda olusturulan 2000 ve 2010
yillarina ait arazi Ortiisii haritalar1 harita 1-2’de gosterilmistir.
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Sekil 3. 2010 yilina ait arazi Ortiisii haritas1

Peyzaj degisiminin tespit edilmesi i¢in peyzaj dl¢limlerinden simif alani ve leke sayis1
kullanilmistir. Peyzaj 6l¢iimleri sonuglar1 tablo 3’de gosterilmistir.

Tablo 3. Arazi Ortiisii haritalarindan elde edilen peyzaj dl¢iim sonuclari

Peyzaj Olciim Olgiilen Parametreler (2000 y1h) Olgiilen Parametreler (2010 y1h)

Hesaplama Diizeyi

Sinif Diizeyi Smif Alani Leke Sayis1 Smif Alani Leke Sayis1
(ha) (ha)

Orman 17690 1240 19031 1240

Tarmm 32834 666 31415 678

Su 550 722 565 731
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Kumluk 244 279 263 269
Yerlesim 1382 731 1426 757
Peyzaj Diizeyi 52703 3638 52703 3675

Olgiim sonuglarma gére zaman icerisinde alandaki peyzaj degisimini ortaya koyan
peyzaj 6lgtimleri grafik olarak sekil 5°de gosterilmistir.
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Sekil 5. Yillara gore smif alan1 ve leke sayis1 degisimi
Sonuc¢ ve Tartisma

Farkl iki doneme ait arazi Ortiisii sonuglarinin degerlendirilmesi ile elde edilen peyzaj
Olciim sonuglar1 ile arastirma alanindaki peyzaj degisimi ortaya konulmustur. Arastirmada
peyzaj dl¢timlerinden sinif alan1 ve leke sayis1 kullanilmastir.

Arastirma alaninda 2000-2010 yillar1 arasinda orman, tarim ve yerlesim alanlarinda
onemli degisimler olmustur. Zaman igerisinde tarim alanlar1 7% azalirken, orman alanlar1 7%
oraninda artmustir. Yerlesim alanlarinda da zaman igerisinde 3% artis olmustur. 2000 yilinda
orman ve yerlesim alani olmayan, 2010 yilinda orman ve yerlesime doniisen alanlar Sekil 6-
7’de gosterilmistir.
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Sekil 7. 2000 yilinda yerlesim olmayan 2010 yilinda yerlesim alnina doniisen alanlar

Bartin Kent merkezi ve ¢evresini kapsayan alanda yapilan ¢aligmada 1954-2001 yillar1
arasinda insan faaliyetlerinin azalmasi sonucu tarimsal faaliyetler icin acilan alanlar ve
kullanilmayan arazilerin ormana doniistiigii tespit edilmistir (Gokyer, 2009).

Yapilan arastirma neticesinde aragtirma alaninda 2000 - 2010 yillar1 arasinda tarim
alanlarinin azalmasi, insan faaliyetlerindeki azalmanm devam ettigini gostermektedir. Insan
faaliyetlerinin azalmasina bagli olarak kullanilmayan tarim alanlari zaman igerisinde yesil
alanlara dontigmektedir. Bu durum 6zellikle alandaki yaban yasamu igin olumlu bir durum
ortaya koymaktadir. Yaban yasamimin yasam alanlar1 artmakta ve hareket alanlar1
genislemektedir. Arastirma alaninda yesil alanlardaki artis kent insani agisindan da olumlu bir
durum olarak degerlendirilebilir.
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Yesil alanlardaki artis ile birlikte leke sayismin degismemesi peyzajlar arasindaki
baglantililigin  arttigin1  gostermektedir. Peyzajdaki baglantiiligin  artmasi  peyzajin
fonksiyonunu yerine getirmesinde 6nemli bir rol oynamaktadir.

Aragtirma alaninda yesil alanlarindaki ve peyzaj baglantililigindaki artis peyzaj sagligi
acisindan degerlendirildiginde olumlu bir durum ortaya koymaktadir.
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Ozet

Giintimiizde yogun is hayatmin insanlar {izerindeki olumsuz etkileri giderek artmaktadir. Bireyler olumsuz
kosullardan hem daha az etkilenmek hem de kendilerini daha hizli yenileyebilmek icin doga ile i¢ ice
olabilecekleri agik yesil alanlari tercih etmeye baslamislardir. Bu nedenle bireyler rekreasyonel ihtiyaglarini
kargilayabildikleri kent parklarmi daha ¢ok tercih etmektedirler. Kent parklarmin kullanicilara sundugu en
onemli imkan parkin kullanilabilirligidir. Park ne kadar kullanilabilir olursa kullanici sayisi ve sikligi da o kadar
fazla olmaktadir. Park alani i¢erisinde kullaniciya sunulan konfor olanakliliklari, rekreasyon siiresini ve sikligini
da onemli 6l¢giide etkilemektedir. Bu ¢alismada; Bartin kentsel yerlesim alani igerisinde, kent merkezine farkli
uzakliklarda ve fonksiyonlarda sekiz kent parki sec¢ilmis olup bu park alanlarindaki kent donatilarinin insanlarm
antropometrik ol¢iilerine uygunlugu (konforu), donatilarin park alanlar icerisindeki konumlar1 ve mahremiyeti
ele ahnmistir. Calismada kullanicilarin (i) sosyo-demografik 6zellikleri ve kisisel mekéan tercihleri, (ii) segilen
park alanlarinin tercih nedenleri ve (iii) park alanlarmm kullanilabilirlikleri ile donati elemanlarinin ergonomisi
olmak tiizere ii¢ baslik altinda irdelenmistir. Sonug olarak elde edilen veriler dogrultusunda kullanici konforu ve
donati elemanlarinin kalitesi irdelenerek kisisel mekan uzakligia yonelik oneriler gelistirilmistir.

Anahtar kelimeler: Kisisel mekan, peyzaj kalitesi, kent donatilari, agik yesil alanlar, kent parklari

THE EFFECT OF URBAN FURNITURE IN GREEN AREAS, ON
INDIVIDUAL SPACES: THE CASE OF BARTIN

Abstract

Today, the negative effects of busy work life on people are increasing more and more. Individuals began to
prefer open green areas, where they can be in touch with nature, with intent to be less affected by adverse
circumstances and renew themselves more quickly. For this reason, individuals mostly prefer urban parks,
where they can meet their recreational needs, and where they can easily access. Accessibility of urban parks is
the most important opportunity that the parks provide their users. The number and frequency of the users are in
parallel with the accessibility of the park. The comfort facilities presented to the user in the park area have a
significant influence on the time and frequency of recreation. In this study, six urban parks with different
functions have been selected in Bartin urban development area, with different distances from the city center; and
the suitability (comfort) of the urban installations in these park areas for the antropometric measures of the
people as well as the positions and privacy of the installations have been analyzed, with intent to improve the
quality of the landscape in the urban residential areas. As a result, the most suitable park has been determined for
the user comfort and quality of installation elements, in line with the obtained data; and recommendations have
been developed for the problems in the other parks.

Keywords: Personal space, landscape quality, urban furnitures, open green areas, urban parks
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1. Girig

Giinlimiiz insan1 i¢in dogadan ve 6zellikle onun bir pargasi olan agik yesil alanlardan yararlanmak 6nemli bir
gereksinimdir. Kentlerimizde var olan ve olmasi gereken agik yesil alanlarin gerek kent sagligi ve gerekse insan
sagligl agisindan 6nemi oldukga biiyiiktiir. Kentsel agik yesil alanlar, bol giines ve temiz hava serbest hareket
etmeye imkan taniyarak insana dolayisiyla topluma daha saglikli, dengeli, yenileyici ve yararli bir ortam
olusturmaktadir (Sakici, 2009). Insanimn cevresi, belki en derin, en siirekli ve ayn1 zamanda toplumsal davranis
yoniinden en dnemli engellemelerin baginda gelmektedir. Ciinkii toplum, kendi biitiinliigii ve iiyelerinin haklarimm
korumak i¢in bazi kurallar olusturmustur (Kizil, 1978). Bireyin bu kurallara uymasi, toplumda benimsenmesine
ve begenilmesine sebep olacagindan, kurallarin per¢inlenmesine ve toplumsallasmasina olanak tanimaktadir. Bu
durum toplumsal davranislar1 olusturmakta ve bireylerin hareketlerini bi¢imlendirmektedir (Giir, 1996).

Kisisel mekan algismin belirlemesinde en 6nemli kavramlardan biri mahremiyettir. Giir (1996) mahremiyeti;
“Bir kisinin veya bir grubun ortamiyla, kurmak istedigi toplumsal iliskilerde denetim hakkini elde tutmasi veya
elde tutma istegidir” seklinde tanimlamaktadir (Kazancioglu, 2002). Mahremiyet olgusundan farkli olarak kisisel
mekan kisiler arasi iligkilerde, kisinin kendisini diger bireylere daha az veya daha ¢ok ulasilabilir kilma ¢abasi
iginde bulmasidir (Firat, 2001). Mesafe, bireylerin sosyal iligkilerinde, kendilerini daha zor ya da daha kolay
ulasilir kilmak ve sahip olunan mahremiyeti kontrol altinda tutmak i¢in kullandiklar1 temel mekanizmalardan
birisidir. Fakat bu, sosyal iligkide baskalariyla olan yakinlagma alani cinsiyet, sosyal durum, yas vb. faktorlere
bagli olarak kiiltiirden kiiltiire farklilik gostermektedir (Baskaya, 1996).

Cevre psikologlar1 kisisel mekani, mesafeye benzer sekilde ve mahremiyet diizeyi yiiksek bir alan olarak
kavramlastirmaktadir. Burada kisisel mekan, 'kisinin etrafinda bulunan ve onun viicut semasiyla biitiinlesmis
gevre parcasl' veya 'girisi korunan ve duygusal yiikler tasiyan bolge' (Sommer, 1959) ya da 'gerilim ve
kaygilardan kagmmmak icin isgallere karsi korunan, kisilere ait olan ve viicudu cevreleyen mekén pargasi'
seklinde tanimlanmaktadir (Morval, 1981; Kaya, 1997). Cevre psikologlarma goére (Morval, 1981) kisisel
mekan, sosyo-kiiltiirel niteliklidir, bireyle birlikte yer degistirir, esnektir, degiskendir; fiziksel yanlar1 olmakla
birlikte salt fiziksel referans noktalarina indirgenememektedir. Bir uzaklik belirleme (araya mesafe
koyma/koymama) mekanizmasi olan kisisel mekéan olgusu Amerikali Antropolog ve davranig bilimci Hall (1959,
1966, 1974) tarafindan onerilmistir. Kisisel mekan kavrami Antropologlar tarafindan da takip edilen giiclii bir
aragtirma alanidir (Lawrence ve Low, 1990). Kisisel mekan kavrami ile birlikte bireye 6zgii niteliklerle, gevre
ozelliklerinin birbirinden soyutlanamayacagi ortaya ¢ikmustir. Bunun nedeni, insanin siirekli olarak karsilikli
etkilesim i¢inde olmasindan kaynaklanmaktadir. Insanin cevresi ile biitiinlesmesinde yararsal iliskiler doyuma
ulagirken, cevresini olumlu yonde yenileyen yapiya kavusmasiyla olanaklidir (Ozbilen, 1983; Giir, 1996). insan
boyutu bulundugu mekan ve gevredeki diger formlarla uyustugu zaman, davraniglarinin ve duygularmnin kontrolii
kolaylasir; Aksi halde insanda fiziksel rahatsizliklar yaninda, psikolojik problemlerinde gelismesi engellenemez
(Unlii, 1998: Bekci ve Ozbilen, 2012).

Peyzaj planlamasi yapilan bir mimari mekanin igerisinde, kullanicinin rahat ve huzurlu olmasi, dinamik ve statik
antropometrik boyutlarmi rahat kullanabilmesi ile 6l¢iliir. Kullanilan donatilarm ya da kullanilan mekanin insan
viicudu 6l¢iilerine uygunlugunun yani sira; ses, iklimlendirme, aydinlatma ve hatta psikolojik uyumluluk gibi
diger kosullar1 da kargilama diizeyi ergonomi olarak tanimlanmalidir. Ergonomiye kisaca “fiziksel ¢evrenin
insana uyumlastirilma siireci” denilebilir. Giinlimiiz endiistri ¢aginda g¢evre-insan arasindaki artan iligkiler,
insana uyumlu ¢evrenin olusturulmasi ¢abalarint zorunlu kilmaktadir (Bulut ve ark., 2008). Bu yiizden donati
elemanlarmin tasariminda, kullanicilarin ergonomik 6zelliklerinin goz dniinde bulundurulmasi énemlidir (Yiicel,
2006). Ergonomik ac¢idan uygun olmayan kent donatilarinin kullanimi, kullanicilarin hareketlerinde kisitlamalara
neden olabilir. Bu kisitlamalar bireyin kisisel mekdn mahremiyetinden 6diin vermesini gerektirecek diizeyde
oldugu zaman birey rahatsizlik hissederek donati ve donatinin bulundugu mekandan uzaklagma egilimi
gosterebilir (Bekci ve Ozbilen 2012).Yapilan tasarimlar kullaniciya hitap etmiyor ve kullanici tarafindan tercih
edilemiyor ise tasarlanan mekanlar amaca hizmet etmiyor demektir. Bu tip sorunlar gbz 6niinde bulundurularak
Bartin kentinde yiiriitiilen bu ¢alisma ile kullanicilarin en sik kullandiklar1 park alanlarindaki donatilarin kisisel
mekan tizerindeki etkisi aragtirilarak, oneriler gelistirilecektir.
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2. Materyal ve Metot

2.1 Gahisma Alani

Calisma alan1 olarak Bartin kentinde benzer 6zelliklere sahip (sehir merkezinde bulunan Belediye parki ve
Cumbhuriyet parki, Bartin nehir koridoru iizerinde bulunan Gazhane parki ve Yali Boyu parki, kamu binalarina
hizmet eden Kemer Koprii parki ve 11 Ozel idare parki, sehir merkezinden uzak alanda yer alan Mezarlik ve
Caglayan parklar1) 8 kent parki iizerinde durulmustur (Sekil 1). Segilen bu park alanlarmin kullanici yogunlugu,
rekreasyonel etkinlikleri ve kent donatilarin kalitesi irdelenerek benzer 6zelliklere sahip kent parklarimdan birer
tanesi secilerek caligma alani olarak belirlenmistir. Bu parklar sirasiyla, kent icerisinde yer alan gecis amagli
oldugu kadar kisa siireli beklemeler iginde kullanilabilen Belediye Parki, kent merkezi igerisinde bulunan ve
kullanicilarin rahat vakit gecirebilecekleri Kemer Koprii Parki, kent merkezine yiirlime mesafesi uzakliginda
bulunan igerisinde gesitli rekreasyonel etkinlikleri barindirarak herkese hitap edebilen Gazhane Parki ve kentin
diginda yer alan yesil alan miktar1 oldukca fazla olan ve genellikle hafta sonu kullanimi yogun olan Caglayan
Piknik Alanidir. Bu park alanlar1 kent kullanicilar1 tarafindan belirli zaman araliklarinda bekleme, dinlenme,

spor yapma ve vb. sekilde kullanilmaktadir. Caglayan Piknik Alani hari¢ segilen park alanlarinin tiimii yiiriime
mesafesi uzakliginda yer almaktadir.
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Sekil 1. Calisma alanlar1

2.2 Veri Toplama ve Degerlendirme

Calismada ele alinan kent parklarmin belirlenmesinde Bartin Belediyesi’ne ait imar planlarindan ve arazi
calismalarinda c¢ekilen fotograflardan yararlanilmistir. Calismada, kentsel doku igerisinde yer alan parklarin
tanimlandirilmasinda kullanicilarin sosyo-demografik durumlarinin yani sira parklarda bulunan donatilarin
insanlarin antropometrik dlciilerine uygunlugu ve park alanlar1 igerisindeki konumlart ile kullanicilarin kisisel
mekan uzakliklar1 ve mahremiyeti olmak iizere 3 ana parametre degerlendirilmistir. Gézlem metodu kullanilarak
tespit edilen park alanlarindaki donatilarm atropometrik lgiilerinin uygunlugu Arcan (1992) ve Unlii (1998)’ye
gore, kullanicilarin kigisel mekani ve mahremiyet degerlendirmesi de davranis bilimci Hall (1959, 1966 ve 1976)
kriterlerine goére degerlendirilmistir.
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Kullanicilarm sosyo-demografik ozellikleri, kigisel mekan tercihleri ve park alanlar1 tercih nedenleri anket
yontemiyle sorgulanmistir (Yasar ve ark, 2007). Hazirlanan bu anket formlar1 2012 yilinin Haziran ve Eyliil
aylar1 arasindaki dénemde kent parki kullanicilarindan 100 kisiye uygulanmigtir. Yiiz ylize gorlisme usulii ile
yapilan anketler, sehir merkezlerinde rastgele secilen deneklere uygulanmugtir. Verilerin istatistiksel
degerlendirilmesi asamasinda ise kullanicilarin sosyo-demografik durumlart ve kisisel mekan tercihlerine
yonelik taleplerine iligkin parametreler arasinda korelasyon analizi yapilarak Spearman katsayilar1 (r) ve 6énem
dereceleri belirlenmistir. Yapilan istatistiksel analizlerde SPSS (Statistical Package for Social Science) 16.01
paket programi kullanilmistir. Kullanicinin park alanlarini tercih nedenlerinin degerlendirilmesinde % analizi
yontemi kullanilarak grafikler olugturulmustur.

3. Bulgular

Caligmada elde edilen bulgular, kullanicilarin (i) sosyo-demografik 6zellikleri ve kisisel mekan tercihleri, (ii)
park alanlari tercih nedenleri ve (iii) park alanlarmmn kullanilabilirlikleri ile donati elemanlarinin ergonomisinin
irdelenmesini igermektedir.

3.1 Kullanicilarin sosyo-demografik 6zellikleri ile kigisel mekan tercihlerinin irdelenmesi

Anketlerin birinci asamasinda, secilen park alanlarini kullanan kullanicilarin sosyo-demografik durumlart ve
kisisel mekéan tercihlerine yonelik talepler dikkate alimmistir. Bu amagcla yapilan korelasyon analizi sonuglari
Tablo 2’de verilmistir. Buna gore ankete 45% bayan, 55% erkek kullanici katilmistir. Tablo 2’de cinsiyet ile
gelir diizeyi degiskenleri arasinda  (r=.204") pozitif yonlii anlamli bir iliski, park alanlarindaki etkinlik
alanlarmin konfor olanakliliklar1 arasinda ise (r=-.257" ) negatif yonlii anlamli bir iliski vardir. Erkek
kullanicilarin bayan kullanicilara gore gelir seviyesi daha yiiksek olmakla birlikte etkinlik alanlarindaki konfor
olanakliliklart yeterli buldugu goriilmektedir. Kullanicilarin yaslar ile 1c, 1d, le ve 2e degiskenleri arasindaki
(r=-695", r=.740", r=.428", r=-470") anlamli korelasyonlar, kullanicilarin yaslari arttikca egitim
seviyelerinin, gelir diizeylerinin ve daha gelir getiren mesleklere sahip olduklar1 bunlarm yani1 sira kullandiklar
parklara esleri ve ¢ocuklari ile gitmeyi tercih ettikleri de tespit edilmistir. Benzer sekilde kullanicilarin egitim
seviyeleri ile Ic, le ve 2e arasindaki korelasyonlarda da (r=-.663", r=-.217", r=.474") anlaml bir iliskiye
rastlanilmistir. Kullanicilarin gelirleri ve gelir getiren mesleklere sahip olmasi park alanlarindaki rekreasyonel
etkinlikleri aileleriyle birlikte gerceklestirme istegini arttirdigini géstermektedir. Elde edilen bu sonuglar meslek
ile le ve 2e arasindaki korelasyonlarla da  (r=.468"", r=-.409") paralellik gostermektedir. Diger yandan gelir
seviyesi ile 2b ve 2e degiskenleri arasindaki (r=-.254" r=-.275") anlaml iliski (Tablo 2) kullanicilarin gelir
getiren mesleklere sahip olmasiyla birlikte tercih ettikleri parklarda etkinlik alanlarinin daha konforlu olmasimi
istedikleri ve park alanlarina aileleri ile birlikte kullanmayi (esi ve ¢ocuklari) tercih ettikleri goriilmiistiir.

Kullanicilara yonlendirilen “Park alanlarindaki etkinlik alanlarmin konfor olanakliliklar1 yeterli buluyor
musunuz?” sorusuna yapilan korelasyon analizi sonucu ile 2¢ arasinda (r=.273") anlamli bir iliski bulunmustur.
Park alanlarindaki donatilar kullanicilar tarafindan birbirleri ile uyumlu olmadigi, etkinlik alanlarinin konfor
olanakliliklar1 da kullanicilar tarafindan yetersiz bulundugu goriilmiistiir. Kullanicilara yonlendirilen
“Cevrenizde uygun park alanlart mevcut mu?” ve “Park alanlarindaki oturma birimleri arasindaki mesafe uygun
mudur?” sorularina yapilan korelasyon analizi sonucunda anlamli bir iliski elde edilememistir.
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Tablo 1. Kullanicilarin sosyo-demografik ézellikleri ile kisisel mekén tercihleri arasindaki iliskiler

1b 1c 1d le 2a 2b 2c 2d 2e
1.Kullanicilarin sosyo-demografik
durumlari
la.Cinsiyet (1:kadin,2:erkek) ,068 -,104 ,161 204" -,127 -2577 -,060 ,057 -,014
1b.Yas (1:16-25, 2:26-35, 3:36-45, 4:46- -6957 7407 4287 068 -078 -,023 -170 -4707
55, 5:56-65, 6:66-)
1c.Egitim  durumu  (1:0lkégretim, -6637 2177 121 ,081 ,057 ,180 4747
2:Lise, 3:Universite, 4:Yiiksek lisans-)
1d.Meslek (1:issiz, 6grenci, ev hanimu, 468" -,034 -,045 -,085 -,142 -409™
2:emekli, 3:is¢i,memur, 4:serbest meslek
sahibi)
le.Gelir diizeyi (1:500TL’den az, 2:500- -150 -254"  -047 -167 -2757

750TL, 3:750-1000TL, 4:1000-1500TL,
5:1500-2500TL, 6:2500-TL’den fazla)

2.Park alanlarindaki Kkisisel mekan

tercihlerinin sorgulanmasi

2a.Cevrenizde uygun park alanlarn -,124 -,196 ,126 -,007
mevcut mudur? (1:Sitemizin parki,

2:Mahalle parki, 3:Semt parki, 4:Sehir

disindaki parklar)

2b.Park alanlarindaki etkinlik 2737 -,042 ,046
alanlarimin  konfor olanaklar yeterli

mi? (1:Yeterli, 2: Kismen, 3:Y etersiz)

2c.Donati elemanlar1 birbirleri ile -114 -,095
uyumlu mu?(1:Evet, 2:Hayir)
2d.Park alanlarindaki oturma ,163

birimleri arasindaki mesafe uygun
mudur? (1:Arttirtlmalr, 2:Aynen
kalmali, 3:Azaltilmal)

2e.Park alanlarma Kimlerle gitmeyi
tercih edersiniz? (1:Kendim, 2:Esimle,
3:Cocuklarimla, 4:Arkadaslarimla)

. Correlation is significant at the 0.01 level (2-tailed).
“. Correlation is significant at the 0.05 level (2-tailed).

3.2 Kullanicilarin park alanlarini tercih etme nedenlerinin irdelenmesi

Kisisel mekan uzakliklarini etkileyen etkenler, kullanicilara yonlendirilen bes farkli soru ile sorgulanmus olup,
¢ikan sonuglar % analizi degerlendirme ydntemi ile yorumlanmistir. ilk olarak kullanicilara gittiginiz park
alanlarinda sizin kullandigimiz etkinliklerden hangileri mevcuttur? sorusu sorulmustur. Kullanicilarin birinci
tercih olarak verdikleri cevaplar 48%’lik oranla en ¢ok ‘oturma alan1’ daha sonra 18% ‘yeme-igme alan1’, 11%
‘manzara seyretme’, 7% ylirliylis parkuru’, 6% ‘spor alan1’, 4% ‘giineslenme alan1’, 4% ‘gocuk oyun alan1’ ve
2% ‘piknik alan1’ seklinde siralanmaktadir. Ikinci ve iigiincii tercihlere verdikleri cevaplarin yiizdeleri birbirleri
ile oldukca yakin olup ortiismektedir.

Kullanicilara sorulan park alanlarini tercih etme nedenleriniz nelerdir? sorusunda kullanicilara gesitli segenekler
sunularak, tercih etme siralamalar1 Sekil 2’de grafik halinde verilmistir. Kullanicilar birinci tercih olarak 38%
park alanlarmm ‘yakm olmasi’, 20% ‘biiyikligi’ ve 18% ‘rahatlikla ulasilabilmesi’ kriterlerini segerken,
kullanicilarin ikinei ve tigiincii tercihleri birbirleri ile paralellik gostermektedir.

65



B.BEKCI, G.TASKAN Bartin Orman Fakiiltesi Dergisi
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Kullanicilara segenekler halinde sunulan ‘Kent parklarinda kaliteyi ne belirler?” sorusuna verdikleri cevaplar
Sekil 3°deki grafikte tercih siralamasina gore verilmistir. Kullanicilar park alanlarinda birinci tercih olarak 38%
‘yesil alan’, 35% ‘su yiizeyi’, 17% ‘hizmet ¢esitliligi’, 10% ‘gevreye uygunluk’, 6% ‘malzeme dayanikliligi’ ve
2% ‘giivenlik ve islevsellik’ kaliteyi belirleyen kriterler olarak siralamaktadirlar. Kullanicilarin ikinci ve tiglincii
tercihleri birbirleri ile paralellik gostermekle birlikte ikinci tercih olarak 27% ‘hizmet ¢esitliligi’, iigiincii tercih
olarakta 29% ‘cevreye uygunluk’ cevaplarini birinci tercih olarak verdikleri cevaplardir.

Kullanicilara sorulan ‘Sectiginiz park alanlarinda hangi donati elemanlarinin etkisi vardir?” sorusunda
kullanicilara cesitli segenekler sunularak tercih edilme siralamalari Sekil 4’de grafik halinde verilmistir.
Kullanicilar birinci tercih olarak 70% oraninda parklarda ‘oturma birimleri’ ikinci tercih olarak 39% oraniyla
‘aydinlatma elemanlar1’ ve Giglincii tercih olarakta 17% ‘satis birimleri’ tercih etmislerdir. Sekil 4’de goriildiiga
gibi secenekler arasinda biiyiik farklar bulunmaktadir. Kullanicilar park alanlarinda en ¢ok oturma birimleri,
aydinlatma elemanlari, satig birimleri, ¢iceklikler ve ahsap konstriiksiyon elemanlar1 tercih etmektedirler.

Oturma birimleri ¥

Aydiniatmatar T Ailelerin oturdugu alanlar :F
Cigekiikler |t Kalabaik dantar [T
| ] ‘
s O_Ee“ 1 mL1.Terch  Bayanlarin oturdugu alanlar | W 1. Terch
Sanatsal objeler Iy 2. Tercih - 4 | | L 2 Terch
Golge elemanian | 3. Terdh $ L ] e
Ahsap konstriksiyoniar | ) Manzara/seyir alanlari ]
minelemantan B 1
Zemin eiemantar : Erkeklerin oturdugu alanlar b
Sats birimleri | py J g J ) ) ) )
é 1'0 2;3 ]'ﬂ 40 an E.;] ]‘ﬂ 0 3 10 15 20 25 30 35 40 4
Sekil 4. Kent parklarindaki donati elemanlari Sekil 5. Park alanlarindaki oturma mekanlarinin
smiflandirilmasi

Kullanicilara secenekler halinde sorulan ‘Park alanlarinda nereye oturmayi tercih edersiniz?’ sorusuna verdikleri
cevaplar Sekil 5’de grafik halinde verilmistir. Kullanicilar birinci tercih olarak 45% ‘ailelerin oturdugu alanlar1’
ikinci tercih olarak 34% ‘bos alanlar1’ ve {iglincii tercih olarakta 8% ‘manzara/seyir alanlari’ tercih etmislerdir.
Kullanicilarin tercih siralamasia baktigimizda insanlarmm seyir amagh degil kendilerini daha giivende
hissedebilecekleri yerleri tercih ettikleri goriilmektedir.

3.3. Park alanlarinin kullanilabilirlikleri ve donati elemanlarinin irdelenmesi

Kullanicilara farkli rekreasyonel imkanlar sunan park alanlar1 farkli karakteristik 6zelliklere sahiptirler. Bartin
kentinden segilen dort o6rnek park {izerinde kent parklarinin karakteristikleri Tablo 2’de; park alanlarinin
kullanim alanlar1 (m?), donati kalitesi, kullanilan donati elemanlar1, bitki tiir esitliligi, kullanic1 yogunlugu ve
rekreasyon aktiviteleri kriterlerince irdelenmistir (Cengiz ve ark., 2012).
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Tablo 2. Segilen park alanlarinin donati karakteristikleri (Cengiz ve ark., 2012)

Kullanim alany/

Donat1 Kullanilan Donati N, PR Kullamer Rekreasyon
DOH&(I::\ZI)\IHIH Kalitesi Elemanlan Bitki tiir cesitliligi yogunlugu Aktivitelyeri
Belediye Aydinlatma Picea pungens,
Parks elemanlars, Pittosporum tobira, Dinlenme
2 e Bayrak ve flamalar, Nerium oleander, '
314m Katii Oturma elemanlart, Cupressus sempervirens, W 0turma,
Satig birimi, Chaenomeles japonica, yeme igme
Cop kutular Laurus nobilis, vb.
Abelia x grandiflora,
Abies nordmanniana ssp.
Bornmuelleriana,
Acer negundo,
Aucuba japonica,
Aydinlatma Berberis x thunbergii Atropurpurea,
Gazhane elemanlar1, Oturma Biota orientalis cv. Biinl
Parki elemanlar1, Cocuk ‘Pyramidalis Aurea’, inlenme,
1671m? Orta oyun elemanlari, Cedrus libani, Y oturma,
Sinirlayici elemanlar,  Cercis siliquastrum, , yem(lt(lgme,
Satig birimi, Cupressus arizonica, gocuk oyun
Cop kutular Euonymus japonica cv. ‘Aurea-
Variegata’,
Hydrangea macrophylla,
llex aquifolium,
Magnolia x soulengeana,
Malus floribunda,
Pinus brutia
Eﬁ?ﬁ: Aydnlatma ;‘I?]ﬂzt:l'm vulgare,
gra, .
Park clemanlary, Juniperus sempervirens Dinlenme,
386m? Dugiik  Oturma elemanlari, ROSA S ! VY oturma,
Satig birimi, ch P - yeme igme
Cop kutular: amaerops humilis,
Nerium oleander,
Buxus sempervirens
Aydinlatma
elemanlar1, Oturma Populus alba, Dinlenme,
Caglayan elemanlari, Pin}Js nigra, ) oturma,
Piknik 8706m? Diisiik Spor elemanlari, Salix baby]onlca, J yeme ig_:me,
Alamt Sinirlayicl elemanlar, Prunus avium, piknik
Satig birimi, Acacia dealbata, yapma,
Cesme, Rosa sp. voleybol
Cop kutular

VWY iiksek ) \/\/Orta, \/Diisiik

Secilen park alanlarmdan Belediye Parki kullanicilar tarafindan genellikle gegis alani olarak kullanilmaktadir.
Daha ¢ok kisa siireli oturma ve dinlenme etkinliklerinin yapildig1 ve ayn1 zamanda gecis alan1 olarak yogun bir
kullanima sahip bu mekan da kullanilan donatilar (oturma birimleri, ¢6p kovalari, aydinlatmalar vb.) yetersiz
oldugundan kullanicilar bu alani kisa siireli olarak kullanmaktadirlar. Bu durum alan icerisindeki kisisel mekan
uzakligin ne kadar yetersiz oldugunu da gostermektedir. Kullanilan donati elemanlar1 ergonomik olarak kullanict
yapisina uygun olarak goriilse de mevcut alan da bulunan donatilar Bartin kenti geleneksel dokusu ile
biitlinlesme gostermemektedir. Parkin sehir merkezinde olmasi alanin yogun olarak kullanilmasina imkan
sunmaktadir. Kalabalik alanda kisisel mekan uzaklig1 azalacagindan bireyler bulunduklart mekéanda kendileri

huzursuz hissedebilirler.
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Sekil 6. Belediye parkindan bir goriiniim (Orijinal, 2012)

Gazhane Parki konum itibariyle yali mevkiinde bulunup yaklagik 2592m?’lik bir alana sahiptir. Bartin nehir
koridoru tizerinde bulunan bu park sahip oldugu yesil alan yilizdesi bakimmdan Bartin kent ekolojisine katki
saglayan bir mekandir (Cengiz, ve ark, 2012). Gazhane Parki (Sekil 7), kent merkezine yakin, ara¢ yolundan
uzak sakin bir mekan olma o&zelligi gosterdiginden cocuklu aileler igin oncelikli olarak tercih edilen kent
parkidir. Bu alanda plastik ¢ocuk oyun elemanlari disinda bulunan donati elemanlar1 antropometrik agidan insan
standartlarina uygun olmamakla beraber mevcutta bulunan oturma birimleri standart donati1 boyutlardan daha
kiiciik ve kullanigsizdir. Gazhane parkindan Yali Boyu parkina uzanan yiiriiyiis yolu iizerinde bulunan
aydinlatma eleman1 sayisi bu alanlarin gece kullanimi igin yetersiz kalmaktadir. Park alani igerisinde bulunan
farkli mekanlara yerlestirilmis oturma birimleri kullanicilara mahremiyet hissi kazandirmakta mekan kalabalik
olmadigr takdirde uygun kisisel mekan uzakligi sunmaktadir.

Sekil 7. Gazhane Parki’ndan goriiniim (Orijinal, 2012)

Kemer Koprii Park: (Sekil 8) yaklasik olarak 553m? olup Belediye Sosyal Tesisi yaninda yer almaktadir. Halkin
kullanimindan ¢ok kamu ¢aliganlar tarafindan dinlenme amacli kullanilan bu park donati (oturma birimleri, ¢op
kutular1 vb.) sayis1 bakimidan yetersiz kalmaktadir. Mekéanda tercih edilen donatilar antropometrik olarak
uygun ve siirekli bir yenilik igerisindedir. Fakat donatilarin modern tarzda olmasi mekéana aitlik hissi
verememektedir. Kullanicilar bu alanda 6ncelikle nehir koridoruna yakin olan masalar1 daha sonra mahremiyet
hissini giiclendiren 6rtii elemanlarinin altindaki masalar1 tercih etmektedirler. Park alani icerisinde bulunan
masalarin uzakliklari kisilerin kullanimini rahatsiz etmeyecek sekilde konumlandirilmistir.

Sekil 8. Kemer Koprii Parki’ndan gériiniim (Orijinal, 2012)
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Caglayan Piknik Alani (Sekil 9) konum itibariyle Ordu Yeri Mahallesi’nde olup, yaklagik alani 43456m?’dir.
Park, merkezden 10 dakika ara¢ mesafesi uzakligindadir. Caglayan Parki sehir giiriiltiisiinden uzak olmast
bakimindan kullanicilar tarafindan piknik yapma alani olarak tercih edilmektedir. Ancak bu alan donati elemani
sayisi yetersizligi yiiziinden yeterli sayida kullaniciya hizmet verememektedir. Dogal bir piknik alani goriiniime
sahip bu mekanda kullanilan gorsel kalitesi diigikk ve plastik malzeme agirliklt donati elemanlari ile mekan
karakteristigi arasinda bir biitlinliik saglanamamistir. Caglayan Piknik Alaninin biiyiik bir alan {izerine kurulmus
olmasi1 kullanicilarn alan igerisinde birbirlerinin kigisel mekanmi rahatsiz etmeden kullanimlarina olanak
saglayabilmektedir.

Sekil 9. Caglayan Piknik Alanindan goriiniim (Orijinal, 2012)

4. Sonug ve Oneriler

Kentsel kamu mekanlarmin daha yasanabilir hale gelebilmesi ve kentli ile dzdeslesebilmesi kagimilmaz bir
gerekliliktir. Kamu alanlar1 tasariminda ve kent mobilyalar1 tasarimlarinda kaybolan insan 6lgegini ve kaybolan
estetik degerleri yeniden giindeme getirmek artik bir ihtiya¢ boyutundadir (Oztiirk, 1989). Gelismis iilkelerde
¢ok Onceleri baslamis olan ve son yillarda iilkemizde de ortaya ¢ikan “Kamu mekanlarmm diizenlenmesi”
calismalarmm amaci, kent insani icin daha yasanabilir cevreler olusturmaktir. Kent ortamlarinda daha
yasanabilir ¢evreler olusturmak i¢in kentsel donat1 elemanlari kullanilmaktadir. Kent mobilyalari, kentsel donati
elemanlar1 arasinda sehir imajina mekansal ve alansal boyutlarda olduk¢a 6nemli katki saglamaktadirlar. Bu
nedenle hem kentsel mekanm biitiiniine ait olmalari, hem de bireysel ve toplumsal kullanim olanaklari agisindan
6nemli bir tasarim triiniidiirler (Akyol,2006). Tiim nesnelerin oldugu gibi kent mobilyalarinin da kullanicr ile ilk
bagi gorseldir. Gorsel iliski sonucu olusan algilama siirecinde kullamici gordiigii nesneyi degerlendirmeye
baslamaktadir. Bu nedenle kent mobilyalarinda da kullanim bigiminin kolay algilanabilir olmasi 6nemlidir.
Algilama siireci ve algi ile ilgili 6l¢iitler icerisinde ‘giliven verme’ etkin olan bir baska faktordiir ( Hacihasanoglu,
1991).

Cevremize baktigimizda bazi tasarimlarin digerlerine gore daha basarili oldugunu rahatlikla gérebiliriz. Bunun
en 6nemli nedeni kullanima gore tasarlanmis, teknik agidan iyi, mekana uyumlu, bulundugu ¢evre ile dogru iliski
kurabilen ve mekani tamimlama ozelligi bulunan kent donatilaridir. Bu c¢alismada, kullanicilarin park
alanlarindaki konfor olanaklari cinsiyete gore farklilik gostermektedir. Agik yesil alanlarda kadinlar erkeklerden
daha ¢ok konfor istemektedirler (r=-.257"). Bunun yan1 sira kullanicilarm yaslar kiiciildiike agik yesil alanlari
arkadaslari ile kullanmayi (r=-.470"), egitim seviyeleri ve gelir diizeyleri arttikca agik yesil alanlar1 esleri ve
cocuklar1 (r=.474", r= -409") ile kullanmay: tercih ettikleri goriilmektedir. Ayrica kullanicilar, kent
donatilarmin  uyumsuzlugunun, park alanlarindaki konfor eksikliginden kaynaklandigmi (r=.273")
diistinmektedirler. Kullanicilar park alanlarint en ¢ok 48%’lik oranla ‘oturma alani’ daha sonra 18% ‘yeme-igme
alan1’ ve 11% ‘manzara seyretme’ amach olarak kullanmaktadirlar. Kullandiklar1 bu parklari da 38% ‘yakin
olmast’, 20% ‘biiyiikligii’ ve 18% ‘rahatlikla ulagilabilmesi’ (Bekci, 2012) agisindan tercih etmektedirler. Tercih
ettikleri parklarda ise 38% ‘yesil alan’, 35% ‘su yiizeyi’ ve 17% ‘hizmet cesitliligi’ kalitesini ararlarken, 70%
oraninda ‘oturma birimleri’, 39% ‘aydinlatma elemanlari’’ ve 17% ‘satig birimleri’ kent donatilarini
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istemektedirler. Kisisel mekan uzakligmi 6lgmeye yonelik olarak kullanicilara sorulan “Park alanlarindaki
oturma birimleri arasindaki mesafe uygun mudur?” sorularina yapilan korelasyon analizi sonucunda anlamli bir
iligki elde edilememistir. Bu da park alanlarini kullanan kisilerin alan igerisinde daha 6ncede tespit edilmis olan
(Maksimum uzaklik= 5,626 - 0,187 Doluluk orani) (Bekci ve Ozbilen, 2012) kisisel mekan formiilii ile
ortiistiiglinii gdstermektedir.

Istatistikler gostermistir ki, kentsel donati elemanlar: bulunduklari alana ait olup bu mekanlarin kimligini
olugturmaktadir. Bartin kentinin geleneksel kirsal kent kimligi dokusunun sirddriilebilirliginin saglanmasi
acisindan Bartin kentine 6zgii kent mobilyalarinin tercih edilmesi ve yakin bir gelecekte bir biitiinliik iginde tim
kentsel alanlarda yayginlasmas: gerekmektedir. Kent genelinde kapsamli bir sosyo kiiltiirel aragtirma yapilarak
kentlilerin mahremiyet ve kisisel mekan algilar1 saptanmal var olan tasarimlarda bu saptamalara uygun olarak
diizenlemelere gidilmesi gerekmektedir. Boylece kentin gorsel kalitesi arttirilarak kullamicilarin agik yesil
alanlarda kendilerini giivende ve rahat hissetmeleri saglanabilecektir.
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OZET

Karasal ekosistemler icinde meralar énemli karbon havuzlarindan biridir. iklimin diizenlenmesi
acisindan dnemli goérevler yapmaktadirlar. Meralarda yapilan agiri otlatma ve gereginden fazla
kimyasal glbre kullanilmasi gibi yanlis uygulamalar toprak organizmalari ve bitki kdkleri arasindaki
ekolojik dengeyi bozmaktadir. Buna karsilik asiri otlatma baskisi altindaki bitkilerin kendilerini
toparlamasinda mikorizal funguslarinolumlu katkilar sagladigi bilinmektedir. Bu nedenle mera
ekosistemlerindeki mikorizal olusumlarin ortaya konmasi 6énem arz etmektedir. Bartin yéresi Ardi¢
Yaylas’'nda yapilan bu c¢alismada Gramineae familyasina ait bitkilerin rizosfer bdlgesinden alinan
toprak  drneklerinde  arbuskuler mikorizal ~ funguslarin  varig  arastinimistir.  Arastirma
alaninda,Gramineae familyasina ait farkli 14 takson belienmistir. Gramineae familyasina ait toplam
50 bitkinin 35 tanesinde AMF olusumunun goéruldugu tespit edilmistir. Mera bitkilerinin % 70 ’lik bir
kisminin simbiyotik yasama uygun oldugu belirlenmistir. Kolonizasyon ylzdesi en yiksek (% 37.14)
Cynosorus cristatus L.'de, en dusuk (% 7.68) Agrostis capillaris L. tirtinde belirlenmistir (ortalama %
16.99). Mikorizal yasamin gortlmedigi bitkiler Agrostis gigantean Roth, Bromus racemosus L. ve
Danthonia decumbens (L.) DC. turleridir.Mikorizal yasamin goruldigu tim bitkilerde fungal simbiont
olarak Glomus cinsi funguslarin mevcut oldugu belirlenmistir.

Anahtar Kelimeler: Arbuskiler Mikorizal Funguslar (AMF), Mera, Vejetasyon analizi, Toprak ¢zellikleri

DETERMINATION of ARBUSCULAR MYCORRHIZAL
FUNGI (AMF) From GRAMINEAE FAMILY PLANTS in ARDIC
RANGELAND in BARTIN PROVINCE

ABSTRACT

In rangeland ecosystems, the majority of carbon is stored in soils, so soil carbon sequestration is the
main potential. Misusage of rangelands, overgrazing, excess chemical fertilizer usage, etc. disrupts
the ecological balance and damages the relation between soil organisms and plant roots. Livestock
grazing have an impact on arbuscular mycorrhizae in soil, especially when the grazing is highly
intensive.. The present study was carried out in Ardig rangeland in Bartin province. Arbuscular
mycorrhizal fungi (AMF) on the roots of range plants from Gramineae family were studied. In the study
area, 14 different taxon of Gramineae family were found. AMF formation was found on 35 out of 50
plants of Gramineae family. AMF symbiosis was found on 70% of the range plants. Colonization
percentage was found highest in Cynosorus cristatus L. (37.14%), lowest in Agrostis capillaris L.
(7.68%) and average was 16.99%. Agrostis gigantean Roth, Bromus racemosus L.and Danthonia
decumbens (L.) DC. species had no mycorrhizal formations. Glomus genus was found on all plants
that had mycorrhizal formation.
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1.GIRIS

AMF, bitki gelisimini, 6zellikle bitki besin maddesi miktarlarinin kritik seviyelerde oldugu marjinal
topraklarda ve kosullarda tesvik etmektedir. Bu tesvik, ortak yasama sahip kéklerin topraktan kantitatif
olarak, basta fosfor olmak Uzere bazi makro ve mikro besin maddelerini daha iyi alabilmeleri ile
aciklanmaktadir. Fungus ise bitkiden bazi organik maddeleri ve karbonhidratlar almaktadir. Bu yasam
seklinde, her iki ortak da belli kosullar altinda birbirlerinden faydalanmaktadirlar (Demir, 1998).

AMF kok gelisimi, koklerin absorbsiyon kapasitesinin artmasi sonucunda besin ve su alinimini,
koklerde hlicre yenilenmesini etkiler. Fosfor disinda, azot (N), kalsiyum (Ca), bakir (Cu), mangan (Mn),
kakart (S) ve ¢inko (Zn) gibi diger besin maddelerinin alinimini saglar (Sieverding, 1991; Ortas, 2002).

Mikoriza, bitkinin yararlanamayacagdi ¢6zinurligu az veya yetersiz durumdaki besin elementlerini,
6zellikle fosforu absorbe etmekte ve bitkiye kazandirmaktadir. Konukgu bitkinin, toprak funguslari ve
nematodlara kargli dayaniklihdini artirmaktadir. Daha iyi beslenen mikorizali bitki, zayif gelisen
mikorizasiz bitkiye gore obligat patojenlere kargi daha dayanikli olabilmektedir (Demirve Onogur,
1999).

Mikorizal fungus ile bitki arasindaki igbirligi bitkilerin mikorizal fungusa karbonhidrat ve bazi organik
maddeleri, fungusun da bitkiye besin elementi ve su saglamasi ile gergeklesmektedir (Rhodes, 1980;
Bolan vd., 1987; Li vd., 1991).

AMF, bitkiye besin alinimini artirmanin yani sira, bitkinin tuzlu ve kurak kosullara, adir metal
toksisitesine ve sicaklik stresine kargi dayanikhligini artirmakta, bitkinin, blylUmeyi tesvik edici
maddeler (hormonlar) salgilamasini saglamaktadirlar. Ayrica, bazi mikorizal funguslar miselleri ile
toprak agregatlarini bir yumak seklinde sararak, toprak striktirinin daha iyi olusmasina katkida
bulunmakta ve toprak erozyonundan dolayl olan kayiplari da engellemektedirler (Tisdall, 1994).
Mikorizal funguslar, kdk yenilenmesini tesvik eder, bitki blylimesini hizlandirir ve kimyasal glibre
kullanimini azaltir (Kara ve Tilki, 2001).

Ulkemizde mikoriza ile ilgili arastirmalar gok yeni olup, son yillarda bu konu {zerinde gittikge artan
oranda arastirma projeleri yurutilmeye ve elde edilen endemik mikorizal fungus tirlerinin pratige
aktarilmasina yonelik calismalar yapilmaya baslanmistir. Ozellikle toprak kaynakli hastaliklarla
mucadelenin glic ve pahali olmasi nedeniyle pratikte kullanilabilecek endemik tirlerin saptanmasi ve
uygulamaya kazandiriimasi gerekmektedir. Elde edilen tirlerin, uygulama kolayli§i nedeniyle, 6zellikle
mikorizal fide ve fidan Uretiminde kullaniimasi Ulkemiz ekonomisine 6nemli bir katki saglayacaktir
(Yildiz, 2009).

Ulkemizde ve Bati Karadeniz’de Arbiskiler Mikorizal Funguslarin (AMF) tespiti ile yapilan
calismalarin sinirli oldugu bilinmektedir. Bartin Yéresinde bu konu ile ilgili bugiine kadar kapsamli ve
6zel bir calisma yapilmamistir. Dolayisiyla, ilk defa yapilacak bdyle bir galismanin énemi agikga ortaya
cikmaktadir. Ulkemizin yogun ve diizensiz sekilde otlatilan mera alanlarinda bulunan mera bitkilerinin
kendilerini tekrar yenileyebilmeleri; yogun otlatma ve ekstrem iklim ve toprak kosullarina
dayanabilmeleri igin desteklenmeleri gerekmektedir. Mera alanlarinin rehabilitasyonu icin sentetik
glbrelerin kullaniimasi disiincesi bilimsel gevrelerde gittikge azalmaktadir. Tim diinyada oldugu gibi
ulkemizde de mera islah galismalarinda mikoriza asilaman gibi dogal yontemlerin kullaniimasi giincel
hale gelmektedir. Bunun igin mevcut AM funguslarin bir an Once belirlenerek bunlardan aktif
olanlarinin ¢ogaltilmasi, mera 1slah ve toprak koruma caligmalarinda kullaniimasi gerekmektedir.
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Bu calismanin amaci; Bartin Yoresi Ardi¢ Yaylas’'ndabulunan Graminae familyasina ait bitkilerde,
AMF kolonizasyon durumunu, toprak 6zelliklerini ve botanik kompozisyonuarastirmaktir. Bu amagcla
arbuskiler mikorizal funguslarin teshisi, konukgu bitkilerdeki kolonizasyon durumu, toprak, iklim ve
mevKkii 6zellikleri ortaya konacaktir. Bdylece ¢esitli arbuskiler mikorizal funguslara ait yetisme ortami
sartlari belirlenmis olacaktir. Arastirmanin diger bir ©6nemi gelecekte yapilacak mera islah
calismalarinda arbuskiler mikorizal funguslarin kullanimi igin temel g¢alisma niteliginde olmasidir.
Ayrica elde edilecek verilerin ileride bu yoére velveya bu yodreye yakin yerlerde mera islah
calismalarinda kullaniimasi disundlmektedir.

2. MATERYAL VE METOD

Bu galisma, Bartin ili Ardig Yaylasi’'nda bulunan Gramineae familyasina ait tiirler Gizerinde yapiimistir.
2010 Haziran-Temmuz aylarinda 6rnek alanlara gidilmis bitki drnekleri ve bu bitkilerin rizosfer
bolgesinden toprak ornekleri alinip Arbuskiler Mikorizal Funguslarin (AMF) simbiyotik durumlari
incelenmigtir. Calismada rastgele 10 adet drnek alan secilmis ve her 6rnek alandan 5 adet toprak
ornedi alinmigtir. AMF ve toprak analizleri icin toplamda 50’ser adet toprak dérnedi alinmis ve bu
ornekler ile G¢ tekrarli deneme kurulmustur. Ayrica bu galismada, her drnek alan igin; vejetasyon
analizi (botanik kompozisyon, vejetasyon Ortisu) yapiimistir. Mera bitkileri (teshis ve kurutma ve
saklama icin) toplanmistir. Toprak analizleri (tekstur, pH, organik madde, kireg, tuzluluk, hacim agirligi,
tane yogunlugu, gézenek hacmi) igin silindir ile toprak drnekleri alinmistir.

2.1. Aragstirma Alanina Ait Genel Bilgiler
Bartin ili Bati Karadeniz Bélgesinde yer almaktadir. Bartin, denizden yaklagik 12 km iceridedir.

Bartin2143 km? lik yuzoél¢cimune sahiptir. Bartin'in enlemi 41° 37' kuzey, boylami ise 32° 22' dogudur.
Bartin'in Karadeniz'de 59 km lik bir kiyi seridi bulunmaktadir (Sekil 2.1).
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Sekil 2.1 Arastirma alaninin Ulke igindeki konumu (a) ve Bati Karadeniz igindeki konumu(b).
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Sekil 2.2 Ardi¢ Yaylasi’ndan bir gérinim (Palta, 2010).
Bartin-Ardig Yaylasi, Bartin ili idari sinirlarinin giineybati bélimd ile Karabdik ili idari sinirlarinin kuzey
bélimunde yer almaktadir. Alan amenajman planinda “ot” simgeleri ile gdsterilen orman topragidir.
Ardi¢ Yaylasr’'nin ortalama rakimi 1300 m. dir. Yayla dizltigunin alani yaklasik 10 ha'dir.

Arastirma alaninda, Abies sp.(Goknar), Fagus orientalis Lipsky (Dodu Kayini), Populus sp.,(Kavak),
Acer sp. (Akcaagag), Prunus sp. (Kiraz) ile bir ¢ok agaccik ¢ali ve geofitler bulunmaktadir (Sekil 2.2).
Otsu vejetasyon ayrica ayrintili bir sekilde degerlendirilmistir.

Arastirma alaninin jeolojik yapisi, Maden Tetkik Arama Enstitisintn 1/800000 olgekli eski dénem
Turkiye jeolojik haritasina goére 2. Zamanda (mezozoik) olusmus, anakayasi kumtagi ve karbonatli
kumtasidir (Anon. 1994).

Bartin meteoroloji istasyonunun 1975-2010 yillari arasindaki iklim verileri kullanilarak Ardi¢ Yaylasi'na
ait sicak ve yagis degerleri elde edilmistir. Bartin meteoroloji istasyonun verileri enterpolasyon teknigi
ile Ardi¢ Yaylasi'na uyarlanmistir. Bu degerler Thornthwaite metoduna gére degerlendirildiginde (Ering
1984; Cepel 1995; Ozyuvaci 1999). Ardi¢ Yaylasi’'na iklim tipi, ok nemli (A), diisiik sicakliktaki iklimler
(C2"), yagis rejimine gore su acigi yok veya pek az olan (r) ve deniz iklimi altinda (b3') bulunan bir
iklimdir. Buna gore Ardi¢ Yaylasi, AC2'rb3' isaretleri ile gosterilen ¢ok nemli, disik sicaklikta, su agigi
yok veya pek az olan okyanusyal iklim etkisine yakin bir iklim tipine sahiptir.

2.2 METOD

2.2.1 AM Funguslarinin izolasyonu

Arbuskuler mikorizal funguslari izole etmek amaciyla 2010 yilinda Haziran-Temmuz aylarinda
Gramineaefamilyasina ait bitkilerin yaklasik 0-30 cm derinlikten toprak 6rnekleri alinmistir. Calisma
sirasinda GPS yardimiyla toprak érneklerinin alindigi bélgenin koordinatlari da belirlenmistir. 2mm lik
elekten gegcirilen ve polietilen torbalara konan toprak érnekleri tuzak bitki tohum ekimleri yapilincaya
kadar kuru kosullarda (+4°C) muhafaza edilmistir. Arbuskiler mikorizalarin topraktan izolasyonunda
tuzak bitki olarak misir bitkisi (Zea mays) kullanilmigtir. Misir tohumlari 30 dakika sure ile, Procholaraz
solusyonu iginde (Leopold, 1990) bekletiimis daha sonra steril destile su ile yikanmiglardir. Ayrica,
izolasyon calismalarinda kullanilan saksilar %10’luk formalinli sudan gegirilerek dezenfekte
edilmislerdir. Muhafaza edilen toprak ornekleri, steril disli dere kumu ile 1:1oraninda karistirilarak
seyreltilimis, seyreltilen izolasyon topraklari saksilara doldurulduktan 1 giin sonra da misir tohumlari
ekilmistir. Bitkiler 10 haftalik stire boyunca sera kosullarinda (23.5/18 °Cgece/gundiiz, 4000-6000 lux
Isik sideti) muhafaza edilmigve bu periyot siresince de destile su ile sulanmislardir.Deneme siresi
sonunda hasat edilen bitkilerin koklerindefiksasyon ve boyama islemleri yapilmistir (Phillips
veHayman, 1970). Boyali kdklerdeki AM funguslarininkolonizasyon %’sini saptamak lzere de Grid-
Line IntersectMetodu kullaniimistir (Giovanetti ve Mosseae, 1980).
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2.2.2 Vejetasyon Analizleri

Cayir-mera bitkilerinin vejetasyon analizlerini yapmak i¢cin 25 m boyutunda gizgi kesismesi — temasi
veya transekt adi verilen ydntem kullanilmistir. Her drnek alan igin ayri vejetasyon orneklemesi
yapiimistir. Ornekleme yapilacak olan alanlar rastgele belirlenmistir. Vejetasyon analizi sonucunda
botanik kompozisyon ve vejetasyon ortiisu belilenmistir.

Vejetasyon déneminin baglamasiyla periyodik olarak araziye gikilmistir. Ornek alanlardaki mevcut
mera bitkileri toplanmis ve teshis edilmistir.

Vejetasyon ortlisi ve botanik kompozisyon ¢izgi kesismesi—temasi veya transekt yontemi ile
belirlenmistir. Bu yontemde bir transekt hatti olusturularak, élgimler bu hat boyunca hattin altinda
kalan ve hatta temas eden bitkilerin temas mesafelerinin dlglimesi seklinde yapilmigtir ve esitlik 2.1 -
2.2 kullanilarak hesaplanmigstir (Gékbulak, 2006).

bitki ile temas edilen toplam mesafe (m)

Vejetasyon ortiisii(%) = x 100 2.1
) y ( A)) 6l¢giilen toplam uzunluk (m) ( )
. A bitkisinin transekt hatti ile temas eden toplam uzunlugu
A bit. komp. = B e - £0 % 100 (2.2)
transekt hatti ile kesisen bitkilerin toplam temas uzunlugu
3. BULGULAR

3.1 Arbuskiiler Mikorizal Funguslara (AMF) Ait Bulgular

Arastirma alaninda Gramineae familyasina ait farkli 14 takson belirlenmistir. Gramineae familyasina
ait toplam 50 bitkinin 35 tanesinde ve birbirinden farkh 11 bitki taksonunda AMF olusumunun
goruldugu tespit edilmistir. Mera bitkilerinin % 70 ’lik bir kisminin simbiyotik yagsama uygun oldugu
belirenmistir. Kolonizasyon yuzdesi en yuksek (% 37,14) Cynosorus cristatus L.’de, en dusik (%
7,68) Agrostis capillaris L. turinde belirlenmistir (ortalama % 16,99). Mikorizal yasamin gortlmedigi
bitkiler Agrostis gigantean Roth, Bromus racemosus L. ve Danthonia decumbens (L.) DC. turleridir.
Bitkilere ait AMF varligi, 6zelligi, kolonizasyon ylizdesi ve GPS degerleri Tablo 3.1’de verilmistir.

Tablo 3.1Ardi¢ YaylasiGramineae Familyasina ait bitkilerin AMF varligi ve kolonizasyon ylzdeleri

3 - —
. . s s 5 2
z B 1 X E: % 20 = D
£ = © ® 53 3 5
@ @ w S 2% S'3 o
z Z e 5
< T
1 Descampsia caespitosa L. + icte ve dista hif, spor, 36T 0468529
vesikul olusumu, 4580443
arbuskdl olugsumu 20,69
2 Cynosorus cristatus L. + icte ve dista hif, spor, 36T 0468529
vesikul olusumu 18,52 4580443
3 Agrostis capillaries L. + icte ve dista hif, spor, 36T 0468529
vesikul olusumu 7,68 4580443
4  Cynosorus echinatus L. + icte ve dista hif, spor, 36T 0468529
vesikul olusumu 17,39 4580443
5  Descampsia caespitosa L. + icte ve dista hif, spor, 36T 0468529
vesikul olusumu 25,81 4580443
6  Agrostis gigantea Roth - - - 36T 0468605
4580328
. _________________________________________________________________________________________________________|]
7 Dactylis glomerata L. + icte ve dista hif, spor, 17,39 36T 0468605
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12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

Cynosorus cristatus L.

Poa pratensis L.

Descampsia caespitosa L.
Dactylis glomerata L.

Dactylis glomerata L.
Descampsia caespitosa L.

Poa pratensis L.

Agrostis capillaris L.
Descampsia caespitosa L.
Cynosorus echinatus L.
Cynosorus echinatus L.
Descampsia caespitosa L.
Bromus racemosus L.
Danthonia decumbens (L.) DC.
Danthonia decumbens (L.) DC.
Poa bulbosa L.

Poa bulbosa L.

Anthoxanthum odoratum L. subsp.

odoratum
Dactylis glomerata L.

Briza media L.

Briza media L.

Anthoxanthum odoratum L. subsp.

odoratum

Anthoxanthum odoratum L. subsp.

odoratum

Brachypodium pinnatum L. Beauv.

Brachypodium pinnatum L. Beauv.

Agrostis capillaris L.
Cynosorus cristatus L.
Dactylis glomerata L.

Cynosorus cristatus L.

Agrostis capillaries L.

+

vesikul olusumu
icte ve dista hif, spor,
vesikul olusumu
icte ve dista hif, spor,
vesikul olusumu
icte ve dista hif, spor,
vesikul olusumu
icte ve dista hif, spor,
vesikul olusumu
icte ve dista hif, spor,
vesikul olusumu

icte ve dista hif, spor,
vesikul olusumu

icte ve dista hif, spor,
vesikul olusumu

icte ve dista hif, spor,
vesikul olugsumu

icte ve dista hif, spor,
vesikul olugsumu

icte ve dista hif, spor,
vesikul olusumu

icte ve dista hif, spor,
vesikul olusumu
icte ve dista hif, spor,
vesikul olusumu
icte ve dista hif, spor,
vesikul olusumu
icte ve dista hif, spor,
vesikul olusumu

icte ve dista hif, spor,
vesikul olusumu
icte ve dista hif, spor,
vesikul olusumu
icte ve dista hif, spor,
vesikul olusumu
icte ve dista hif, spor,
vesikul olusumu

icte ve dista hif, spor,
vesikil olusumu

14,29
22,22
9,52
19,35

13,04

19,05

11,11

9,09

13,64

15,38

33,33
11,54
14,29

18,52

8,70
7,69
31,25

37,14

29,41

4580328
36T 0468605
4580328
36T 0468605
4580328
36T 0468605
4580328
36T 0468621
4580328
36T 0468621
4580328
36T 0468621
4580328
36T 0468621
4580328
36T 0468621
4580328
36T 0468594
4580265
36T 0468594
4580265
36T 0468594
4580265
36T 0468594
4580265
36T 0468594
4580265
36T 0468575
4580467
36T 0468575
4580467
36T 0468575
4580467
36T 0468575
4580467
36T 0468575
4580467
36T 0468673
4580408
36T 0468673
4580408
36T 0468673
4580408
36T 0468673
4580408
36T 0468673
4580408
36T 0468830
4580281
36T 0468830
4580281
36T 0468830
4580281
36T 0468830
4580281
36T 0468830
4580281
36T 0468731
4580260

36T 0468731
4580260
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38  Phleum exaratum Hochst. ex icte ve dista hif, spor, 36T 0468731
Griseb. subsp. exaratum vesikul olusumu 17,24 4580260

39  Phleum exaratum Hochst. ex - - 36T 0468731
Griseb. subsp. exaratum 4580260

40 Poa pratensis L. icte ve dista hif, spor, 36T 0468731
vesikul olusumu 17,39 4580260

41  Dactylis glomerata L. icte ve dista hif, spor, 36T 0468700
vesikil olusumu 10,71 4580301

42  Agrostis capillaries L. icte ve dista hif, spor, 36T 0468700
vesikul olusumu 10,53 4580301

43  Cynosorus cristatus L. icte ve dista hif, spor, 36T 0468700
vesikil olusumu 17,39 4580301

44  Poa pratensis L. icte ve dista hif, spor, 36T 0468700
vesikul olusumu 15,38 4580301

45 Descampsia caespitosa L. icte ve dista hif, spor, 36T 0468700
vesikul olusumu 13,64 4580301

46  Dactylis glomerata L. icte ve dista hif, spor, 36T 0468705
vesikil olusumu 16,13 4580290

47  Agrostis capillaries L. icte ve dista hif, spor, 36T 0468705
vesikil olusumu 15,79 4580290

48  Agrostis gigantea Roth - - 36T 0468705
4580290

49  Poa pratensis L. - - 36T 0468705
4580290

50 Descampsia caespitosa L. icte ve dista hif, spor, 36T 0468705
vesikil olusumu 14,29 4580290

3.2. AM Funguslarinin Varliginin Belirlenmesi

Ornekleme alanlarinda yiiritilen calismalar sonucunda alinan toprak érneklerinden tuzak bitki Zea
mays (misir) kullanilarak izolasyolar yapilmistir.

AMF’un izolasyonu, teshisi ve kolonizasyon oranlarinin saptanmasi sirasinda yuritilen ¢alismalarda,
mikorizal fungusun tuzak bitki koklerinde olusturdugu fungal yapilar (i¢ ve dis hifler, vesikul, arbuskl
ve kok ici klamidosporlar) géz éninde tutulmustur (Sekil 3.1 ve 3.2).

Sekil 3.1. Kok icerisinde AMF propagiilleri (S=klamidospor, V=vesikiil, IH=kék igersinde yiirliyen
icsel hifler) (Palta,2011).

Tuzak bitki olarak kullanilan misirlarin kokleri, fiksasyon ve boyama islemlerine tabi tutulmus ve
mikroskop incelemesi (4x10 ve 10x10 blyltme derecelerinde) sonucunda mikorizal funguslarin temel
bitin yapilariyla karsilagiimistir(Sekil 3.1ve 3.2). Arbuskuiler mikorizal funguslarin kok igindeki
yapilarindan olan arbuskil ve kok ici klamidosporlar (Sekil 3.2) kolaylikla gdzlenmis ve bu yapilarin
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kilcal kdklerde daha yodun olduklari tespit edilmistir.

L -
‘ % o

. SR
lamidospor

Sekil 3.2 Kortikal hiicrelerde arblskuil olusumu (Palta,2011).
Klasik yontemlerle AM olusumunun belirlenmesi sirasinda, teshis anahtarlari kullanilarak funguslarin
cins kategorisinde teshisi yapilmistir. Mikroskop altindagézlenen genel yapilar dikkate alindiinda
(arbuskil yapisi, i¢ ve dis sporlar ve sporlarin duvar yapilari, i¢ ve dis hifler, hiflerin baglanti noktasi,
vesikulin varligi v.s.) mikorizal yagamin goruldigu tim bitkilerde fungal simbiont olarak Glomus cinsi
funguslarin mevcut oldugu anlagiimaktadir.

3.3 Vejetasyon Analizine Ait Bulgular

Calisma alaninda 30 familyaya ait 80 adet bitki taksonu tespit edilmistir. Bu bitki tlrlerinin 14°G
bugdaygil, 8 'si baklagil ve 58 i diger familyalara aittir.

Vejetasyon analizi, cizgi kesismesi—temasi veya transekt yontemi kullanilarak yapilmis ve vejetasyon
ortlsl ve botanik kompozisyon belirlenmistir.

Alanda 25 m uzunlugunda toplam 10 adet transekt hatti élgliimustir. Ardi¢c Yaylasi arastirma alaninin
ortalama % 99,57’ini bitki turleri ve geriye kalan 0,49’unu da aciklik alanlar olusturmaktadir. Bitki tarleri
ile kaplh alanin % 37,16’sin1 bugdaygiller, % 32,09'unu baklagiller ve % 30,26’sini diger familyalar
olusturmaktadir.

Botanik kompozisyon analizi transekt hatti yontemi kullanilarak yapilmistir. Alanda 25 m uzunlugunda
toplam 10 adet transekt hatti dlglimustir. Bitki tlrlerine ait botanik kompozisyon degerleri familya
bazinda degerlendirildiginde, Ardic Yaylasinda botanik kompozisyonun % 37,35'ini bugdaygiller, %
32,22’sini baklagiller ve % 30,43’Unu diger familyalar olusturmaktadir.

3.4 Toprak Ozelliklerine Ait Bulgular
Toprak 6rnekleri 0-10 cm derinlikten alinmistir. Arazide her 6érnek alandan bes toprak érnegi alinmistir.
Boylece 10 6rnek alandan toplam 50 adet toprak 6rnegi alinmistir. Arastirma alanina ait toprak

Ozellikleri Tablo 3.2’de verilmistir.

Tablo 3.2 Arastirma alanina ait topraklarin fiziksel ve kimyasal 6zellikleri

R R S S < ~ T8 S
<g >g £ < 3 g o oE 8z <
I o = © T e 8 —_ o T W ¢n T < j=d
2 2 o ~ = X = T O S

. __________________________________________________________________________________________________|
Min. 0,48 2,47 61,13 50,14 12,45 11,27 4,40 0,04 0,16 1,92
Mak. 1,03 2,78 81,85 67,85 31,27 29,97 4,99 0,38 0,65 8,73
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Ort. 0,79 2,63 69,96 58,84 22,37 18,80 4,76 0,19 0,35 5,76

HA: Hacim agirligi (g cm™) TY: Tane yogunlugu (g cm™) GH: Gézenek hacmi (%) EC:Elektrikseliletkenlik (dSm™)
Corg: Organik karbon (%) Min.: Minimum Mak.: Maksimum Ort.: Ortalama

4. TARTISMA ve SONUC

Bu calismada, Bartin ili Ardi¢ Yaylas’'nda bulunan Gramineae famiyasina ait bitkilerdeki arbuskiiler
mikorizal funguslarin varligi saptanmig ve varligi saptanan bazi mikorizal funguslarin klasik yontemler
kullanilarak cins bazinda teshisleri yapilmistir. Toplam bitki sayisinin % 70’'inde mikorizal yagamin
oldugu belirlenmistir. Bu ¢alismada mikorizal fungusun varligi saptanmayan bitkiler de tespit edilmistir.
Mikorizal yagsamin gérulmedigi bu bitkilerAgrostis gigantean Roth, Bromus racemosus L. ve Danthonia
decumbens (L.) DC. olarak belirlenmistir. Demir vd. (2008) tarafindan Van ve c¢evresinde yapilan bir
¢alismada, AM funguslarinin Gramineae familyasina ait bitkilerdeki kolonizasyon oranlarinin % 1.21
ile % 43.9 arasinda bulundugu belirtilmigtir. Bitki tarlerinin AM funguslarina bagimlilik bakimindan
degisiklik gosterdigi belirtiimistir (Clark, 1983; Estaun vd., 1987; Manjunath ve Habte, 1991). Ornegin,
bugday (Stoppler vd., 1990), misir (Toth vd., 1980), akdari (Krishna vd., 1985), yonca (Lackie vd.,
1988) ve ayrik (Jun ve Allen, 1991) mikorizaya yuksek diuzeyde bagimlilik gosterirken, yulafin (Bryla
ve Koide, 1990) ¢ok az bagimlihk gdstedigi veya hic bagdimliik gdstermedidi belirtiimistir.Klasik
yontemlerle AM olusumunun belirlenmesi sirasinda, teshis anahtarlari kullanilarak funguslarin cins
kategorisinde teshisleri yapilmistir. Ayni zamanda goézlenen genel yapilar da dikkate alindiginda
(arbuskul yapisi, i¢ ve dig sporlar ve sporlarin duvar yapilari, i¢ ve dis hifler, hiflerin baglanti noktasi,
vesikulin varligi v.s.) mikorizal yagamin goruldugu tim bitkilerde fungal simbiont olarak Glomus cinsi
funguslarin mevcut oldugu belirlenmistir. Demir vd. (2007) tarafindan yapilan bir ¢alismada Van ve
cevresindeki Gramineae familyasina ait bazi tirlerde bulunan AM funguslarin Nested PCR’a dayali
olarak molekuler tanisi yapilmis ve bu funguslarin Glomus cinsine dahil G. intraradices ve G. mosseae
tlra olduklar belilenmistir. Ho (1987) tarafindan Oregon’un Alvord ¢oliinde halofitik (tuzcul) bitkilerin
AMF durumlari arastiriimistir. Alvord CoOli’nin pH degerinin 9,2 ile 10,5 arasinda degisen alkali bir
yaplya sahip oldugu belirtilmistir. Calismanin sonuglarina gére Festuca idahoensis ve Distichilis
stricta’nin koklerinde AMF kolonizasyonuna rastlandigi, arbuskiler mikorizalarin % 80 ni Glomus
mosseae ve % 20 si Glomus macrocarpum oldugu belirtilmistir. Schenck ve Smith (1982) ve Morton
ve Bentivenga (1994) dinya Uzerindeki yayilisi bakimindan, Glomus tirlerinin en yaygin AM
funguslari oldugunu ve Glomus tirleri arasinda da G. mosseae, G. intraradices ve G. occultum' un
yayilisi en yuksek turler oldugunu belirtmislerdir.

Calisma alaninda yapilan bitki teshisi ve vejetasyon analizi sonuglarina gore arastirma alanlarinin,
bitki cesitliligi bakimindan zengin bir yapiya sahip oldugu tespit edilmistir.Arastirma alanina ait
topraklarinin bazi fiziksel ve kimyasal analiz sonuglari incelendiginde, topraklarin organik maddece
zengin, hafif asidik, elektriksel iletkenligi disik ve kiregsiz karakterde oldugu belirlenmistir. Bu
sonuglar 1s1ginda topraklarin bazi fiziksel ve kimyasal 6zellikleri ile ilgili bitkilerin gelismesini kisitlayici
onemli bir etken gérilmemektedir.

Sonug olarak; tlkemizde AM funguslarina yonelik ¢calismalar gegmise oranla artmakla birlikte hentz
arzu edilen dizeyde degildir. Bunun yani sira elde edilen sonuglar dogrultusunda galismanin bitkisel
materyalini olusturan Gramineae familyasina ait bitkilerin AM funguslari ile kolonizasyon oranlari
saptanmis ve mikorizal yasama uyumlari tespit edilmistir. Bitkilerin % 70’inin bu simbiyotik yasama
uyum gostermesi ileride yapilacak olan spesifik AMF-bitki iliskilerine de 1sik tutacagdi dusunilmektedir.
S6z konusu bu bulgularin mera i1slah galismalarinda bitki gelisiminin tesvik edilmesi ile bitkilerin biyotik
ve abiyotik stres faktorlerine karsi toleransinin artinimasi yoninde oldukga etkili olacagina
inaniimaktadir. Arastirma sonucunda elde edilen ve bazi etkili izolatlarin daha sonra yapilacak olan
uygulamada selektif edilerek uygun yetistirme ortamlarinda ¢ogaltiimasi ve adaptasyonun iyi oldugu
bitkiler ile asilama yapilarak c¢ayir-mera alanlarina aktarilmasinin uretime olumlu yansimalarinin
olacagl disunulmektedir. Dolayisiyla bu ¢alismada elde edilen kazanimlar, ileride yapilacak diger
arastirma ve uygulamalara zemin hazirlamasi agisindan oldukga yararl gorilmektedir.

80



S.PALTA, O.KARA, S.DEMIR, K.SENGONUL, H.SENSOY Bartin Orman Fakiiltesi Dergisi

KAYNAKLAR

o Anon., 1994. Bati Karadeniz Tas kémirli Havzasi Hakkinda Ozet Bilgi. MTA Bati Karadeniz Bolge
Madurltgu, Zonguldak.

o Bolan, N. S., Robson, A. D., ve Barrow, N. J., 1987. Effects of Vesicular - Arbuscular Mycorhizae
the availability of iron phosphates to plants. Plant and Soil, 99: 401 - 410.

o Bryla, D. R. ve Koide, R. T., 1990. Role of mycorrhizal infection in the growth and reproduction of
wild cultivated plants. Il. Eight wild accesions and two cultivars or Lycopersicon esculentum. Mill.
Oecolog., 84: 82-92.

o Clark, R. B., 1983. Plant genotype differences in the uptake, translocation, accumulation and use of
mineral elements required for plant growth. Plant and Soil, 72: 175-196.

o Cepel, N., 1995. Orman Ekolojisi. iU Toprak ilmi ve Ekoloji Anabilim Dali, Universite Yayin No.
3886, Sosyal B.M.Y.O. Yayin No. 433,istanbul, 536 s.

o Demir, S., 1998. Baz kultur bitkilerinde Vesikller-Arbuskiler Mikorrhiza (VAM) Olusumu Ve Bunun
Bitki Gelisimi Ve Dayanikhliktaki Rolii Uzerinde Arastirmalar. Doktora Tezi, Ege Uni, FBE, Bitki
koruma ABD, izmir, 114 s.

o Demir, S. ve Onogdur, E., 1999. Bitkilerde Vesikuler-Arbuskuler Mikoriza olusumunun bitki besleme
ve bitki korumadaki 6nemi. Anadolu Dergisi, 9(2): 12-32.

o Demir, S., Sipahioglu, H. M., Kaya i., Akkdpri A., Usta M. ve Aysan E., 2007. Van ve gevresinde
Gramineae familyasina ait bitkilerde Arbuskuiler Mikorhizal Funguslarin (AMF) tir cesitliliginin
Nested-PCR yéntemiyle belilenmesi. TUBITAK-TOGTAG 3367 No’lu Proje Kesin Raporu, 38 s.

o Demir, S., Kaya, I., Savur, O., B., ve Ozkan, O., U., 2008. Van ve gevresinde Gramineae familyasi
bitkilerinde Arbuskiiler Mikorhizalarin belirlenmesi, Yiiziincii Yil Universitesi, Ziraat Fakiiltesi, Tarim
Bilimleri Dergisi (J. Agric. Sci.), 18(2): 103-111.

o Ering, S., 1984. Klimatoloji ve Metodlari. iU Yayin No. 3278, Deniz Bilimleri ve Cografya
Enstitiisi,Yayin No. 2, istanbul.

o Estaun, V., Calvet, C. ve Hayman, D. S., 1987. Influence of plant genotype on mycorrhizal
infection. Response of three pea cultivars. Plant and Soil, 103: 295-298.

o Giovanetti, M. ve Mosse, B., 1980. An evaluation of techniques for measuring Vesicular -
Arbuscular Mycorrhizal infection in roots. New Phytologist, 84: 489 -500.

Gokbulak, F., 2006. Vejetasyon analiz yontemleri, Basiimamis Ylksek Lisans Ders Notlari, 98s.

o Ho, I., 1987. Vesicular-Arbuscular Mycorrhizae of halophytic grasses in The Alvord Desert of
Oregon, Northwest Science, 61 (3): 148-151.

o Jun, D., J. ve Allen, E. B., 1991. Physiological responses of six wheatgrass cultivars to
mycorrhizae. Journal Range Manage, 44: 336-341.

o Kara, O. ve Tilki, F., 2001. Mikoriza ve ormancilikta kullanimi. [.U. Orman Fakiiltesi Dergisi, 51 B
(1): 127-139.

o Krishna, K. R., Shelty K. E., Dart, P. J. ve Andrews, D. J., 1985. Genotype dependent variation in
mycorrhizal colonization and response to inoculation of pearl millet. Plant Soil, 86: 113-125.

o Lackie, S. M., Bowley, S. R. ve Peterson, R. C., 1988. Comparison of colonization among half-sib
families of Medicago sativa L. by Glomusversiforme Bench. New Phytologist, 108: 477-482.

o Leopold, H. J., 1990. Beimfung von Klee mit VA - Mykorrhiza und Rhizobium Zur Ertags und
Qualittssteigerung. Doktora Tezi, Gief3en Uni.

o Li, X. L., Marschner, H. ve George, E., 1991. Extension of the phosphorus depletion zone in VA
mycorrhizal white clover in a calcareous soil. Plant and Soil, 135: 41-48.

o Manjunath, A. ve Habte, M., 1991. Root morphological characteristics of host species having
distinct mycorrhizal dependency. Canadian Journal of Botany, 69: 671-676.

81



BARTIN YORESI ARDIC YAYLASI GRAMINELERINDEKI
ARBUSKULER MiKORiZAL FUNGUSLARIN
(AMF) BELIRLENMESI

Morton, J. B. ve Bentivenga, S. P., 1994. Levels of diversity in endomycorrhizal fungi (Glomales,
Zygomycetes) and their role in defining taxonomic and non - taxonomic groups. Plant and Soil,
159: 47-59.

Ortas, I., 2002. Do plants depend on mycorrhizae in terms of nutrient requirement?, International
conference on sustainable land use and management. Canakkale.

Ozyuvaci, N., 1999. Meteoroloji ve Klimatoloji. iU Yayin No. 4196, Orman Fakiiltesi Yayin No. 460,
istanbul, 369s.

Phillips, J. M. ve Hayman, D. S., 1970. Improved procedure for cleaning roots and staining parasitic
and Vesicular-Arbuscular Mycorrhizal Fungi for rapid assesment of infection. Transactions of the
British Mycological Society, 55: 158-161.

Rhodes, L. H., 1980. The use of mycorrhizae in crop production systems. Outlook on Agriculture,
10(6): 275-281.

Sieverding, E., 1991. Vesicular-Arbuscular Mycorrhizae management in tropical agrosystems.
Technical Cooperation. Federal Rebpublic of Germany, 372 pp.

Stoppler, H., Kolsch, E. ve Vogtmann, H., 1990. Vesicular-arbuscular mycorrhiza in varieties of
winter wheat in a low external input system. Biological Agriculture and Horticulture,7: 191-199.
Schenck, N., C., ve Smith, G. S., 1982. Additional new and unreported species of mycorrhizal fungi
(Endogonaceae) from Florida. Mycologia, 74(1): 77-93.

Tisdall, J. M., 1994. Possible role of soil microorganisms in aggregation in soils. Plant and Soil, Vol:
159, No: 1 p. 115-123.

Toth, R., Toth, D., Starke, D. ve Smith, D. R., 1980. Vesicular- arbuscular mycorrhizal colonization
in Zea mays affected by breeding for resistance to fungal pathogens. Canadian Journal Botany,
68(5): 1039-1044.

Yildiz, A., 2009. Mikoriza ve Arbiskiler Mikoriza Bitki Saghg: iliskileri, Adnan Menderes
Universitesi, Ziraat Fakiiltesi Dergisi, 6(1): 91-101.

82



Bartin Orman Fakiltesi Dergisi ;";}:\;JC"'

2012, Cilt:14, Sayi:22, 83-95 A
ISSN:1302-0943 | < 7/
EISSN: 1308-5875 RWA-res s

) GOLHISAR — BURDUR ANIT AGAGLARI:
GOLLER BOLGESI ANIT AGAG VARLIGINA YENI ILAVELER

'Esra BAYAR, “Halil TURKER, ‘Musa GENC

) 'Siileyman Demirel Universitesi Orman Fakiiltesi 32260 Isparta )
%Siileyman Demirel Universitesi Orman Fakiiltesi Orman Miihendisligi Boliimii 3. Simf Ogrencisi 32260 Isparta

OZET

Bu makalede, Goller Bolgesinde bugiine kadar tespit edilen anit agaglara ait bazi bilgiler verilmis ve Golhisar-
Burdur’da yeni tespit edilen 23 anit aga¢ “G-G Yontemi” ile tanitilmigtir. Aragtirma alaninda daha 6nce yapilan
tespitlere bakildiginda, Toros sediri (Cedrus libani A.Rich), boylu ardi¢ (Juniperus excelsa Bieb.) ve Dogu ¢inar1
(Platanus orientalis L.) tirlerinden birer adet, Anadolu karagamindan [Pinus nigra subsp. nigra Arnold. var.
caramanica (Loudon) Rehder] iki adet olmak iizere toplam bes anit aga¢ mevcuttur. Tarafimizdan gergeklestirilen
calisma ile Golhisar anit aga¢ varligma bir adet kizilgam (Pinus brutia Ten.), 10 adet Anadolu karagami, sekiz adet
kokulu ardi¢ (Juniperus foetidissima Willd.) ve dort adet palamut mesesi [Quercus ithaburensis DECNE. subsp.
macrolepis (Kotschy) Hedge et Yalt.] ilave edilmistir. Kizilgamin tahmini yag1 250 yil, boyu 18 m ve gégiis ¢apt 105
cm’dir. En gorkemli (simdiki anitsal degeri en yiiksek) Anadolu karagaminin tahmini yast 615, boyu 25 m ve gogiis
cap1 150 cm’dir. En yaslh kokulu ardi¢ tahminen 790 yasinda, 11,5 m boyunda ve 134 cm ¢apinda iken en kalin gapli
mese bireyi 135 cm gogiis ¢capinda, 19 m boyunda ve tahminen 550 yasindadir.

Anahtar Kelimeler: Golhisar, anit agag, kizilgam, karagam, kokulu ardi¢, palamut mesesi

GOLHISAR-BURDUR MONUMENTAL TREES:
NEW ADDITIONS TO MONUMENTAL TREES OF
LAKES DISTRICT

ABSTRACT

This article, to date, in lakes districts related to identified monumental tree is given some information and the new
found trees is introduced with “G-G method” in Gélhisar and Burdur. In the research area, from previous findings,
total of five monumental trees were present and one of them were belong to Taurus cedar (Cedrus libani A.Rich),
one Crimean juniper (Juniperus excelsa Bieb.), one Oriental plane tree (Platanus orientalis L.) and two Anatolian
black pine [Pinus nigra subsp. nigra Arnold. var. caramanica (Loudon) Rehder] species. As to our studies, the
presence of monumental trees in Golhisar are added one of them are belong to Brutian pine (Pinus brutia Ten.), ten
Anatolian black pine, eight Foetid odour juniper (Juniperus foetidissima Willd.) and four Valonia oak [Quercus
ithaburensis DECNE. subsp. macrolepis (Kotschy) Hedge et Yalt.] species. Estimated age of Brutian pine was 250
years old, and 18 m height and 105 cm the diameter of breast height. Estimated age of the most magnificient
Anatolian black pine was 615 years old, and 25 m height and 150 cm dbh. As the oldest Foetid odour , the estimated
age of juniper was 790 years old, and 11,5 m height and 134 cm dbh, the thickest diameter Valonia oak has had 135
dbh, 19 m height and approximately 550 years old.

Key Words: Golhisar, monumental tree, Brutian pine, Anatolian black pine, Foetid odour juniper, Valonia oak

Yazigma yapilacak yazar: musagenc@sdu.edu.tr
Makale metni 20.11.2012 tarihinde dergiye ulasmis, 02.12.2012 tarihinde basim karari alinmigtir.
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1.GIRIS

Ormani korumak ve gelecek kugaklara birakmak demek, orman ekosistemi iginde mevcut dogal ve yapay her tiirlii
mirasa sahip ¢ikmak demektir. Bu miras iginde ormanin asil varliklar1 olan tek tek veya gruplar halinde bulunan
agaclar yaninda; yilizlerce hatta binlerce yil dnce, dogal kosullar altinda olusmus dag ve tepeler, magaralar,
kayaliklar, kanyonlar, kire¢ ve lav birikintileri, 1licalar, su kaynaklari, selaleler ve ¢aglayanlar; genel tanimlamayla,
“tabiat anitlar1” ile birlikte, zenginliklerimiz i¢inde ayr1 ve dnemli bir yeri olan tarihi eserler, yani “kiiltiirel anitlar”
da bulunabilmektedir (Geng, Giiner, 2003).

Yas. ¢ap ve boy itibariyle kendi tiiriiniin aligilagelmis 6lgiilerinin gok {izerindeki boyutlara ulagan, yore tarihinde,
kiiltiir ve folklorunda &zel yeri bulunan; gegmis ile giinlimiiz, glinlimiiz ile gelecek arasinda iletisim saglayabilecek
uzunlukta dogal 6mre sahip agaglara anit agag¢ denir (Asan,1991 ve 1993). Anit agaglar doért grupta toplanir ve (a)
Tarihi anit agaglar, (b) Mistik anit agaglar, (c) Folklorik anit agaclar ve (d) Boyutsal anit agaglar olarak isimlendirilir.
Tarihi, mistik ve folklorik anit agaglar igin yaslar1 ve boy, gévde ¢ap1 veya tepe capi gibi boyutsal 6zellikleri onemli
degildir, dogrudan anit agag olarak segilirler (Geng, Giiner, 2001).

«Antt agag¢ topluluklarma gelince: Aga¢ toplulugu kavraminin kullanmilabilmesi igin, agaglarm en az grup-serit
biiyiikligiinde bir alanda olmasi gerekir. Alan biiyiik grup-genis serit, mescere ve hatta daha bilyiikk boyutlarda
olabilir. Anit agac toplulugunun kapladigi alan her zaman daireye benzemez. Ozellikle, yapay yontemlerle tesis
edilmis aga¢ toplumlar1 serit, genis serit veya zon seklinde olabilir. Alan biyiikliigliniin tespitinde, anit agaglarin
ortalama boyuna gore, daireye benzer alanlar i¢in alanin ortalama ¢api; uzunlamasina alanlar icin, alanin ortalama
genisligi dikkate alinir. Tarihi, mistik veya folklorik ozellikleri ile anitlasmis agaclar, en az grup veya serit
biiyiikliigiindeki bir alan {izerinde ve bir topluluk halinde bulunuyor ise, tarihi, mistik veya folklorik anit agac
toplulugu kavrami kullanilir. Keza, yas, boy, govde cap1 ve tepe capi ozellikleri bakimidan boyutsal anit agac
niteligine sahip agaglar, en az grup veya serit 6lgiilerindeki bir alan tizerinde bulunuyorsa ve s6z konusu bu alanda,
adet olarak veya psikolojik olarak hakimiyet kurmuslarsa, boyle bir topluluk boyutsal anit aga¢ toplulugudur (Geng,
2011).»

Bu makalede, anit agac envanteri ve segimine iliskin olarak, Tiirkiye’de halen yasanmakta olan eksikliklerin hemen
hemen tamamiyla giderildigi “Gen¢—Giiner Yontemi’nden (Geng, Giiner 2003) yararlanilarak Tirk Standartlari
Enstitiisii tarafindan hazirlanan “TS 13137/Mart 2005 Anit Agaclar-Envanter, Secim Kurallar1 ve Isaretleme”
standardi (TSE, 2005) kapsaminda, Burdur-Goélhisar ilgesinde yeni belirlenen anit agaglar hakkinda bilgiler
verilmistir.

2. MATERYAL VE YONTEM

Calisma, Burdur- Golhisar ilgesinde 37° 11 05” kuzey enlemleri ile 29° 27’ 50” dogu boylamlarinda yer alan dogal
orman agaci tiirlerinde, ilgili TSE standardina (TSE, 2005) gore yapilan tespitlerle gergeklestirilmistir.

Bu baglamda, anit agag¢ envanter karnesi ve anit aga¢ degerlendirme formu kullanilmigtir. Saptanan anit agaglara ait
enlem-boylam, yiikselti, baki, egim, roliyef, yas, boy, tepe c¢api, kabuklu ¢evre, kabuklu ¢ap vb. Ozellikler
saptanmigtir (Tablo 1). Anit aga¢ degerlendirme formunda ise tiirlerin simdiki anitsal degeri (SAD) hesaplanmustir
(Tablo 2). Farkli tiirlerden agaglarin boyutsal 6zellikleri bakimindan anit agag olarak segilebilmeleri igin, tiir bazinda
kararlastirilan asgari anitsal degere (AAD) en azindan sahip olmalari gerekir. Kizilgam ve Anadolu karagami igin
AAD degeri 21, kokulu ardig i¢in 42 ve palamut mesesi i¢in 45°dir (Tablo 3).
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Tablo 1. Emesrah ¢gamm envanter karnesi.

ANIT AGAC ENVANTER KARNESI

Tiir Ad1 (Tirkge): Karacam Kod No:
Tiir Ad1 (Bilimsel): Pinus nigra subsp. nigra 1li: Burdur
Arnold. var. caramanica (Loudon) Rehder
Mahalli— Onerilen — Adi: Emesrah canm Tlgesi: Golhisar
Olgiim Tarihi: 13 Haziran 2012 Belde— Koy —Mahalle: Yusufca
Olgen(ler): Geng, Bayar, Tiirker Orm. Isl. Miid.: Golhisar
Pafta No: Serisi:
Enlem (Ada): 37°11'42" Mevkii:
Boylam (Ragsel): 29°28'03" Bolme No:
Fotograf Filmi No: 1 Poz No: 1 Slayt Filmi No: 1 Poz No: 1
Yiikselti (m) Baki Egim (%) R('jliyef1 Bulundugu Yer’
1500 Kuzeybati 6 2 3
Tahmini Yas (Yil): 500 Tepe Capi Kabuklu Cevre Kabuklu Cap
(En az 15 cm uzunlugundaki (m) (cm) (cm)
artim kaleminde bulunan Yerden
Boy (m) yillik halka sayis1 / kabuk K-G | D-B Toprak Yerden Toprak | 4 o9,
kalimlig1 «cm — mm») Yiizeyi 1.30 m Yiiks. | Yiizeyi YViiks.
20,25 |23 cm’de 177 Ad. 16,5 12,5 400 410 127 131
Miilkiyet Durumu | Ogzel: - Tiizel: Devlet: X
Govde Ozellikleri Dipte Catal: - ... m’de .. Ad. Catal Ur - Sislik:
Genel Goriinlim Diizgiin: X Budanmamis: X Budanmus: - Ozellikli®: -
Tepe Cokmesi: - Yaral®; - Koguk®: -
- - Bocek- -
Saglik Durumu Saglikli: - | oo Yeni fleri [ Yar. B. Yerin Kov. B. Yerin
) Cev........ -...cm Cevinnmannnn. cm
Gen........ -..cm | Gen....-.....cm
Tescil Durumu ve T:\,S:Sh deglll.dS{md(likl Anltfal Deg“e; (SADI) =37> %1 ésga{l Al?ltsal ?eger
Amitsal Degeri ( mar) oldugundan, agacin “boyutsal amit aga¢” olarak segilmesi
uygundur.
Yore Folklorundaki Yeri ve
Tarihsel Ozellikleri
Diger Agiklamalar ve
Oneriler

! Réliyef=1: Surt veya tepe, 2: Ust yamag, 3: Orta yamag, 4: Alt yamag, 5: Vadi tabani, 6: Diiz arazi (Ova vb.)
2 Bulundugu Yer = 1: Ormanda [Agaghik cagindaki bir toplum iginde ve bulundugu alan mescereden (bir hektardan) biiyiik], 2: Mescerede (Kirsal
— Kentsel Alanda), 3: Grupta (Kirsal — Kentsel Alanda), 4: Kiimede (Kirsal — Kentsel Alanda), 5:Tek (Kirsal Alanda), 6: Tek (Kent Iginde).

* Ozellikli = Normal halinin diginda kabuk, yaprak, ¢icek, meyve veya kozalak rengi ve sekli; dallanma, catallanma, gdvde sekillenmesi vb.
ozelliklerce farkli (OZELLIGI BELIRTINIZ : ...oooovviiee e )
® En genis yaranin ve/veya kovugun enlemesine en uzak noktalari arasindaki mesafe (genislik) ile bulundugu yerin cevresi Slgiilmelidir.

® Orijin(tohum veya fidan getirildigi yer), diken veya adma dikilen kisi, agacin kars karsiya bulundugu riskler
" Karne, bu konuda uzman orman miihendisi, biyolog, peyzaj mimari veya ziraat mithendisi tarafindan doldurulur.
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Tablo 2. Emesrah ¢ami anit aga¢ degerlendirme formu.

ANIT AGAC DEGERLENDIRME FORMU

(Tiirkiye’nin Dogal Tiirleri i¢in)

OGELER

VERILEBILEC
EK
MAKSIMUM
PUAN

DEGERLENDIRME
BASAMAKLARI

SINIFLARINA GORE
AGACLARA
VERILECEK PUANLAR

VERILEN

1. SINIF

1.
SINIF

. PUAN

SINIF

Boy
(Bo)

20

05,0-07,5
08,0 -10,0
10,5-15,0
15,5-20,0
205-25,0
25,5-30,0
30,5-35,0
35,5-40,0
40,5-45,0
45,5-50,0
>50,0 m

0
0
6
13
20

10
20

Govde Capi
(GO)

30

<50

50-74

75-99
100 - 124
125149
150 - 174
175-199
200-224
225249
250274
275 -299
> 300 cm

N e
vclowooo|BFKowowooocoo

12
18
24
30

10

30

Tepe Capt
(TC)

10

VVVVVIVVVVVVVVVVVYVIVVVVVVVVYVYYY

< 05,0
05,0 -09,5
10,0-145
15,0-19,5
>200m

[y
o NIk o

Tahmini Yas
(Ya)

30

100 - 200
201 - 300
301 - 400
401 — 500
501 - 600
601 - 700
701 - 800
801 - 900
901 - 1000
> 1000 Yil

WRN NN B B
ENRREGRoow

12

Bulundugu Yer
(BY)

10

VIVVVVVVYVVYY

Y VYV

Ormanda [Agaclik ¢agindaki
bir toplum i¢inde ve bulundugu
alan mescereden (bir
hektardan) biyiik]
Mescerede (Kirsal — Kentsel
Alanda)

Grupta (Kirsal — Kentsel
Alanda)

Kiimede (Kirsal — Kentsel
Alanda)

Tek (Kirsal Alanda)

Tek (Kent icinde)

o xiogN
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Diger Pozitif Ozellikler

(PO)

10

Agag i¢in zorunlu yetisme
ortamu faktorlerinin korunmasi
miimkiin

Saghkl

En az bir anitsal 6zelligi (boyu,
capi, yasi gibi) bakimindan
Diinyada veya Tirkiye’de
sayil1 bir agac olmasi

Ozellikli (Dogal halinin
disinda kabuk, yaprak, cigek,
meyve veya kozalak,
dallanma, gatallanma, gévde
sekillenmesi vb. 6zelliklerce
farklr)

Hig biri

10

Negatif Ozellikler

(NO)

-10

>

Agag i¢in zorunlu yetisme
ortamu faktorlerinin korunmasi
miimkiin degil
Tepe Cokmesi
—> [lerlemis (Tepede yogun
kuruma)

— Yeni
Bocek-Mantar Zarari (Tepe
¢okmesi yoksa
degerlendirmeye katilir)
Govde Koguk ve Kovugun
— Genisligi <1/5®
— Genisligi =1/5-1/3 &
— Genisligi >1/3 &
[®= Kovugun Bulundugu
Yerdeki Cevre]
Govde ve/veya Ana Dallar
Yaral1 ve Yaranin
— Genisligi <1/5®
— Genisligi =1/5-1/3 &
— Genisligi >1/3 &
[®= Yaranin Bulundugu
Yerdeki Cevre]
Hig biri

-2
-3
-4

-1

-3

Simdiki Anitsal Deger (SAD) = (Bo + GC + TC + Ya+ BY + P(")Tomam)

SAD > AADr, ise, incelenen agag “boyutsal anit aga¢” olarak ayrilir.

37
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Tablo 3. Dogal orman agaci tiirlerimize ait anit agaglar igin belirlenen asgari dlgiiler (Geng, Giiner 2003)

ASGARIi OLCULER AAD?
TURLER SEMBOL Yas Boy Cap' | Tepe Capt
(41)] (m) (cm) (m)
BiRINCI SINIF AGACLAR (Ortalama Boy > 25 m)
Kizilgam (Pinus brutia) Cz 250 30 100 10 18
Karagam (Pinus nigra subsp. nigra
Arnofd. vaEr. caram%nica) > Ck 350 30 120 10 21
Sarigam (Pinus silvestris) Cs 350 30 120 10 21
Toros sediri (Cedrus libani) S 450 30 150 10 30
Uludag Goknari (4bies bornmiilleriana) Gl 200 30 120 6 13
Toros Goknari (Abies cilicica) Gt 200 30 120 6 13
Kazdagi Goknari (Abies equi-trojan)i Gk 150 30 100 6 13
r'?:rgd“m';mgﬁ:‘)z Goknari (Abies Gk 200 30 120 8 13
Dogu Ladini (Picea orientalis) L 400 40 140 8 28
Anadolu Kestanesi (Castanea sativa) Ks 300 25 150 10 21
Dogu Kayini (Fagus orientalis) Kn 300 25 120 10 15
Sapli Mese (Quercus robur) Ms 500 25 120 20 27
Sapsiz Mese (Quercus petrea) Mz 400 25 120 20 24
Macar Mesesi (Quercus frainetto) Mc 400 25 120 10 18
Kasnak Mesesi (Quercus vulcanica) Mk 400 25 120 15 21
Istiranca Mesesi (Quercus hartwissiana) Mi 500 25 120 10 21
Tiirl§ Mesesi — Sa¢li mese (Quercus Ml 400 25 120 20 24
cerris)
Dogu Cinari (Platanus orientalis) Cn 500 25 200 20 39
| Dag Karaagaci (Ulmus glabra) Kad 200 25 100 20 18
Adi Ceviz (Juglans regia) Cv 400 25 160 20 30
?isp. j(agr‘ Ceviz (Pterocarya Cvdy 400 o5 120 15 21
raxinifolia)
Biiyiik Yapr. Ihlamur (Tilia plathyphyllos) lhby 300 25 100 15 18
Adi Digbudak (Fraxinus excelsior) Ds 200 25 120 12 12
Sivri Meyveli Digbudak (F. angustifolia) Dgsm 200 25 120 12 12
IKINCI SINIF AGACLAR (Ortalama Boy = 11- 25 m)
Fistik ¢gami (Pinus pinea) Cf 250 15 100 15 39
Halep ¢ami1 (Pinus halephensis) Ch 250 15 100 8 34
Adi Servi (Cupresus sempervirens) Sr 200 20 100 5 38
Boylu Ardi¢ (Juniperus excelsa) Arb 400 15 120 8 37
Kokulu Ardi¢ (Juniperus foetidissima) Ark 500 15 120 10 42
Adi Porsuk (Taxus baccata) P 400 20 80 10 40
Ova Karaagaci (Ulmus minor) Kav 200 20 100 12 40
Kafkas Ihlamuru (Tilia rubra) lhk 300 20 120 8 41
Ar'xadolu' Sigla Agaci (Liquidambar Sg 200 20 80 8 32
orientalis)
Adi Citlenbik (Celtis australis) C 300 20 130 6 47
Adi Giirgen (Carpinus betulus) Gn 400 20 120 10 46
Gﬁrg.el'l ngr. Kayacik (Zelkova Ky 300 15 100 8 34
carpinifolia)
Tiirk Findig1 (Corylus colurna) Fnt 300 11 100 10 36
Tiiylii Mese (Quercus pubesens) Mt 400 15 100 8 37
Palamut Megsesi (Quercus ithaburensis) Mp 400 15 120 20 45
Liibnan Mesesi (Quercus libani) Mb 400 15 120 8 37
Pirnal Mese (Quercus ilex) Mr 300 15 70 6 22
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Kayin Gév_deli Akcaagag (Acer Akkg 200 20 80 6 32
trautvetteri)

Cinar Yapr. Akcaagag (Acer platanoides) Akey 200 20 100 6 38
D.K. Akgaagaci (Acer cappodocicum) Akdk 200 20 80 4 30
Ova Akgaagaci (Acer campestre) Akv 200 15 50 6 19
Zeytin (Olea oleaster) Zy 500 15 100 12 42
UCUNCU SINIF AGACLAR (Ortalama Boy=5 - 10 m

Finike Ardici (Juniperus phoenicea) Arf 200 6 40 3 28
Katran Ardici (Juniperus oxycedrus) Ark 200 6 40 3 28
Dogu Giirgeni (Carpinus orientalis) Gnd 300 7 50 3 41
iran Palamut Mesesi (Quercus brantii) Mrp 300 10 50 8 54
Makedonya Mesesi (Quercus trojani) Mmk 300 10 50 8 54
Kermes Mesesi (Quercus coccifera) Mkr 300 5 70 6 44
iran Akgagaci (Acer hyrcanum) Akr 200 10 40 3 38
Tatar Akgaagaci (Acer tataricum) Akt 200 8 40 4 38
Fransiz Akgaagact (Acer Ak 200 10 40 4 38
monspessulanum)

Menengic (Pistacia terebinthus) Mn 300 10 100 6 64
Cigekli Digbudak (Fraxinus ornus) Ds¢ 300 10 100 6 64
Sigilli Hus (Betula pubescens) Hs 200 10 60 6 51
Tiiylii Hus (Betula litwinowii) Ht 200 10 40 6 41
Kizilagag Yapr. Hug (Betula Hiky 200 5 40 4 28
medwediewii)

Harnup (Ceratonia siliqua) Hr 200 8 80 8 61

1 Gogis yiiksekligindeki gap
2 Tiir bazinda dngoriilen minimum anitsal deger

Simdiki anitsal deger (SAD) ise, agacin boyu, gévde ¢api, tepe capi, yasi, bulundugu yer ve pozitif 6zellikleri i¢in
verilen puanlarm toplamidir. AADr; < SAD oldugunda, tiir anit agac olarak kabul edilir. Ayrica yonteme gore,
yiizlerce yilin ve ¢ok ozel kosullarin bize armagani olan bir agag, birka¢ puan diisiik aldigi i¢in anit aga¢ olarak
ayrilamayacak ve korunmasiz kaldigindan yok olup gidecektir. Bu baglamda, bu tip agaclar anit aga¢ secimi icin
saptanan yas, boy, govde capi ve tepe taci degerlerinden herhangi birine gore bir iist basamaga yiikseldiginde

AADryy degerine sahip olabilecekse “istikbal anit agaci” olarak se¢ilmekte ve bir anit agag gibi korunmaktadir (Geng
vd., 2002).
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3. BULGULAR

Burdur-Goélhisar ilgesinde Cedrus libani A.Rich, Juniperus excelsa Bieb., ve Platanus orientalis L. tiirlerinden birer
adet, Pinus nigra subsp. nigra Arnold. var. caramanica (Loudon) Rehder iki adet olmak iizere toplam bes anit agac
mevcut iken, tarafimizdan gergeklestirilen ¢alisma ile Golhisar anit agag varligina bir adet Pinus brutia Ten., 10 adet
Pinus nigra subsp. nigra Arnold. var. caramanica (Loudon) Rehder, sekiz adet Juniperus foetidissima Willd. ve dort
adet Quercus ithaburensis DECNE. subsp. macrolepis (Kotschy) Hedge et Yalt. ilave edilmistir (Sekil 1, Tablo 4).

Sekil 1. Golhisar’daki bazi anit agaglardan goriniimler.
Ustte solda: 2 nolu anit agag ~ Ustte sagda: 7 nolu anit agag
Altta solda: 15 nolu anit aga¢ ~ Altta sagda: 22 nolu anit agag
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Tablo 4. Burdur-Golhisar’da yeni belirlenen tescilsiz anit agaglar ve baz1 6zellikleri

£ =
< S R —~
—_ ~_~ : - E 1 P >
b & N £ - s X —_ = P Z IS
Tiirii <« >c-‘ —~ = ~ : > ;—f 1= 5 ‘é =} 6 3
Amt urun g = | E = = 20 g g = & |<E i S
Nu. | oo Tiirkge Tiiriin Bilimsel Adi = = | = 2 S 2 2 5 = - = 2 a
Agac | Ag, 5 Elg| & |3 = == = S |E5A| =
[ea) o = =i < E LA S
s | & s 8| 3| 22 | 2|2 |5° ¢
Q
Pinus nigra subsp.nigra Burdur,
Arnold. Emesrah Golhisar | E:37°11'42"K Tescilli
! Ck | Karagam var.caramanica(Loudon) cami 500 | 20,3 | 130,6 | 14,5 Yusufga | B:29°28'03"D 1500m | Devlet | 37>21 Degil
Rehder Yaylasi
Pinus nigra subsp.nigra Burdur,
Arnold. Ug kardes Golhisar | E:37°11'42"K Tescilli
2 Ck | Karagam var.caramanica(Loudon) gami 685|150 | 1274 1 20,5 Yusufca | B:29°28'02" D 1500m | Deviet | 46>21 Degil
Rehder Yaylasi
Pinus nigra subsp.nigra Zeynep Burdur,
Arnold. Golhisar | E:37°11'42" K Tescilli
3 Ck | Karagam var.caramanica(Loudon) HZﬁfn 445116,01 91,0 | 14,1 Yusuf¢a | B:29°28'03" D 1501m | Deviet | 31>21 Degil
Rehder ¢ Yaylas1
Pinus nigra subsp.nigra Halil Burdur,
Arnold. Goélhisar | E:37°11'48" K Tescilli
4 Ck | Karagam var.caramanica(Loudon) Cz;uf 615250 150,01 18,0 Yusufca | B:29°27'47" D 1530m | Deviet | 49>21 Degil
Rehder ¢ Yaylasi
Burdur,
Kokulu | Juniperus foetidissima Goélhisar | E:37°12'04" K Tescilli
5 | Arkl Ardic Willd. 790 | 11,5 | 1340 | 9,6 Yusufca | B29°27'54" D 1520m | Devlet | 70>42 Degil

Yaylasi
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. Burdur

. . Melike s -

Kokulu | Juniperus foetidissima Golhisar | E:37°12'06" K Tescilli

6 | Arkl Ardic Willd. Hanim | 450 | 10,0 | 174,0 | 9,2 Yusufca | B29°27'50" D 1527m | Devlet | 59>42 Degil

¢ami

Yaylasi
Burdur,

Kokulu | Juniperus foetidissima Golhisar | E:37°12'04" K Tescilli

7 | Arkl Ardi Willd. 420 | 9,5 | 1210 | 8,5 Yusufca | B:29°2748" D 1535m | Devlet | 47>42 Degil
Yaylasi
Burdur,

Kokulu | Juniperus foetidissima Golhisar | E:37°12'03"K Tescilli

8 | Arkl Ardic Willd. 490 | 13,0 | 123,0 | 10,5 Yusufca | B:29°27'57" D 1508m | Devlet | 55>42 Degil
Yaylasi
Burdur,

Kokulu Juniperus foetidissima Golhisar | E:37°12'03"K Tescilli

9 | Arkl Ardic Willd. 400 | 10,0 | 129,0 | 8,4 Yusufca | B29°27'58" D 1500m | Devlet | 50>42 Degil
Yaylasi
Burdur,

Kokulu | Juniperus foetidissima Gélhisar | E:37°12'02" K Tescilli

10 | Arkl Ardic Willd. 500 | 13,0 | 135,0 | 8,9 Yusufca | B29°27'57" D 1510m | Devlet | 59>42 Degil
Yaylasi
Burdur,

Kokulu | Juniperus foetidissima Gélhisar | E:37°12'02" K Tescilli

11 | Arkl Ardic Willd. 490 | 8,5 | 111,0| 8,9 Yusufca | B:29°28102" D 1497m | Devlet | 47>42 Degil
Yaylast
Pinus nigra subsp.nigra Sariye Burdur,

Arnold. Golhisar | E:37°11'34"K Tescilli

12 | Ck | Karagam var.caramanica(Loudon) Hanim | 370 | 21,0 | 105,0 | 13,0 Yusufca | B29°27'54" D 1560m | Devlet | 34>21 Degil

cami

Rehder Yaylasi
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Quercus ithaburensis

Molla Burdur 47>45 -
Palamut DECNE.subsp. . we | E37°12'12"K - Tescilli
13| Mp mesesi macrolepis (Kotschy) niale:lsi 370110,0 | 910 | 10,8 gzls}ll:;a; B:29°31'40" D 1005m |- Ozel (foillf)lor Degil
Hedge et Yalt. 3 ¢
- Burdur, 27071411 Q" il
14 | Cz | Kizilgam |  Pinus brutia Ten. Ek':rfl'l'er 250 | 18,0 | 105,0 | 17,5 | Golhisar g;g;;égg 924 m | Devlet | 30>18 Tgse‘i'i']"
¢ Camkoy | &
Quercus ithaburensis | Burdur
15 | Mp Palamgt DECN_E.subsp. Izzethy 550 | 19,0 | 1350 | 16,5 | Glhisar E:37011'33“K 990 m | Ozl | 80545 Tes(i|.ll|
mesesi macrolepis (Kotschy) Mesesi Yusufca B:29°32'15" D Degil
Hedge et Yalt. ¢
Quercus ithaburensis
Hasan Burdur, 01 11a A -
16 | mp | Palamut DECNE.subsp. Bey | 450 |18,0 | 1080 | 13,4 | Golhisar | L3/ 1133 K 1900 11 | (el | 65545 | Tescill
mesesi macrolepis (Kotschy) Mesesi Yusufea B:29°32'15"D Degil
Hedge et Yalt. 3 ¢
Pinus nigra subsp.nigra Neslihan Burdur,
Arnold. Golhisar | E:37°1122"K Tescilli
17| Gk | Karagam var.caramanica(Loudon) }ézl:llﬁl 605150 11901183 Yusufca | B:29°27'56" D 1600m | Deviet | 40>21 Degil
Rehder Yaylasi
Pinus nigra subsp.nigra Muhtar Burdur,
Arnold. - Goélhisar | E:37°1124"K Tescilli
18 | Ck | Karagam var caramanica(Loudon) Rahmi |510 17,0 | 127,0 | 20,6 Yusufca | B-29°27'56" D 1595m | Devlet | 43>21 Degil
Rehder gamt Yaylasi
Pinus nigra subsp.nigra Koca Burdur, | .4m071man -
19 | ¢k | Karagam Arnold. Murat | 600 | 12,5 | 127,0 | 21,0 | Golhisar g;gééﬁg 1563m | Devlet | 43>21 TSZ?'i'l"
var.caramanica(Loudon) cami Yusufga | &
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Rehder Yaylasi
Pinus nigra subsp.nigra Halil Burdur,
Arnold. < Golhisar | E:37°1124"K Tescilli
20 | €k | Karagam var.caramanica(Loudon) Tl;irl 1111 3902401160 | 19,3 Yusuf¢a | B:29°27'57" D 1593m | Devlet | 34>21 Degil
Rehder ¢ Yaylasi
Burdur,
Kokulu | Juniperus foetidissima Golhisar | E:37°11'05" K Tescilli
21 | Arkl Ardi Willd. 610 | 11,5 | 115,0 | 11,0 Yusufca | B:29°28'18" D 1570m | Devlet | 58>42 Degil
Yaylasi
Pinus nigra subsp.nigra Burdur,
Arnold. Golhisar | E:37°10'54" K Tescilli
22 | Ck | Karagam var.caramanica(Loudon) Ulugam | 595 | 30,0 | 152,0 | 19,0 Yusufca | B29°28'11" D 1529m | Devlet | 43>21 Degil
Rehder Yaylast
Quercus ithaburensis Gazi Burdur
23 | mp | Palamut DECNE.subsp. Topal 1 4561130 | 105,0 | 16,2 | Golhisar | Lo 135" KV gg0 | ¢zel | 57545 | Tescill
mesesi macrolepis (Kotschy) Ibrahim Yusufca B:29°32'19" D Degil
Hedge et Yalt. mesesi usule
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4. TARTISMA VE ONERILER

Toplumun ortak miras1 olup ge¢misle giiniimiiz arasmnda bag kuran anit agaglarin korunabilmesi, bunlarin ancak
topluma mal edilmesiyle miimkiindiir. Bu baglamda anit agaglarin tespit ve tesCili 6nemlidir. Anit agag tespit ve
tescil iglerinde ¢alistirmak tizere, ilgili birimlerde gérevlendirilecek kisiler, bu konunun uzmani (bu konuda yiiksek
lisans yapmig) orman miihendisleri, ziraat mithendisleri, peyzaj mimarlar1 veya biyologlar arasindan segilmelidir
(Geng, Gliner 2001).

Anit agaclar1 gelecek nesillere aktarmak bizim gorevimizdir. Suan birgok ilde varligindan habersiz oldugumuz anit
agaclarimiz mevcuttur. Fakat tescilli olmadigi i¢in amit agag¢ niteligi kazanmamuslardir ve gereken bakim-koruma
tedbirleri alinamamaktadir. Bu konu daha fazla 6nemsenmeli ve anit agag niteligindeki tiirler “TS 13137/Mart 2005”
standardi kapsaminda kayit altina alinmalidir.

«Tasinmaz varlik olarak anit agaca sahip sahislardan, anit agaclarimi teknigine uygun bir sekilde bakanlara ve
koruyanlara, yasal haklar1 yaninda yerel yonetimlerce parasal ddiiller de verilmesi, bu agaclarm tespiti, tescili ve
korunmalar1 igin, herhalde en biiyiik tesvik olacaktir. Her tiirli bakim ve koruma calismalari kapsaminda, anit
agaclara uygulanacak cerrahi miidahalelerde ve ¢evrelerinde gerceklestirilecek cevre diizenleme galismalarinda, daha
fazla 6zen gosterilmeli ve bu konularda ortaya konan teknik onlemler mutlaka alinmalidir (Geng vd., 2002)).»

Anit agaglarin bakimi ve alman koruyucu 6nlemlerle, halk da bilinglendirilmelidir. Halkin koruma siirecine etkili
katilimiyla gergek ve saglikli bir koruma saglanacagi unutulmamalidir. Gerek kara yollarimizda gerekse kent ici
yollarda, anit agaclarin varligina isaret eden ve bunlara ulasimi yonlendiren levhalar mevcut degildir. Trafik bilgi
levhalari ile tanitict levhalar hazirlanmali ve uygun yerlere yerlestirilmelidir (Geng vd., 2002; TSE, 2005).

Boyutsal ozellikleri bakimindan kendi tiirlerinin alisilagelmis 6lgiileri disinda olan kizilgam, Anadolu karagami,
kokulu ardi¢ ve palamut mesesi tiirleri, ge¢mis ile gelecek arasinda bag kurabilecek kadar uzun (asgari 100 y1l) dogal
omre sahiptir. Dolayisiyla, boyutsal anit agaci olarak belirledigimiz 23 birey, Goller Bolgesi anit agag varligina katki
olarak degerlendirilmeli ve tescil islemleri en kisa zamanda yapilmalidir.
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ABSTRACT

The effect of heat treatment on wood surface colour and hygroscopic properties of pine wood were
investigated in this study. Boards of Scots pine wood (Pinus sylvestris L.) were subjected to thermal
treatment at 200 °C, for 4, 6 and 8 hours. The change of equilibrium maoisture content and density
values of the specimens, due to the thermal treatment were recorded, in order to facilitate the
understanding of the treated material behavior. The colour parameters L*, a* and b*, used to depict
the total colour change (4E) of wood surface, were proved to change proportionally to the treatment
intensity. Moreover, the swelling in tangential and radial direction and the absorption of the specimens
as well, appeared to be enhanced in great extent by the thermal treatment process. Mean value of
Swelling percentage in tangential direction decreased 10.26%, 17.22% and 19.60% for specimens
treated for 4, 6 and 8 hours, respectively, referring to the final measurement after 72 hours of
immersion. In radial direction, mean value of Swelling percentage decreased 19.56%, 32.75% and
34.65% for treated for 4, 6 and 8 hours specimens, respectively, after 72 hours immersion, which
attests the swelling decrease and the improvement of the hygroscopic behavior of Scots pine wood.
Key words: Colour, Hygroscopic properties, Modification, Scots pine, Thermal treatment

1. INTRODUCTION

The beneficial influence of heat treatment on wood is acknowledged for almost a century, but only 2
decades ago was the time for this environmentally method of wood preservation to find wide
acceptance from the industrial world, the consumers and consolidate a position in large scale furniture
production. Thermally treated wood gained its place in the wood market and is considered to be an
important alternative to chemical treated wood or wood preserved with fungicide substances and
naturally durable wood species, as well.

According to previous researches, thermal treatment modifies the chemical composition of wood
and therefore, its physical and mechanical properties. As it is evident, the dimensional stability and
biological resistance against fungi and microorganisms attacks tend to improve, the equilibrium
moisture content (EMC) and density decrease, emissions of volatile organic compounds (VOC)
Yazigsma yapilacak yazar: vkamperi@for.auth.gr
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decrease, resistance to natural weathering and wettability enhances, while colour uniformity and
stability is achieved (Awoyemi and Jones 2010).

The colour of the specimens tends to darken and become more uniform and stable, due to thermal
treatment. These characteristics attach additional aesthetic value to the material, as consumers seem to
favor wood species of darker colours, due to their resemblance to tropical species of high mechanical
properties and durability. The phenomenon of darkening is derived mainly from the considerable
changes in the chemical composition of wood, such as the degradation of the amorphous
carbohydrates and extractives modification.

There is a high interest in the research field of wood modification and extensive research has been
done so far evaluating the influence of thermal treatment on the colour change of wood (Akgiil and
Korkut, 2012; Sahin et al., 2011; Nuopponen et al., 2003; Johansson, 2005; Stingl et al., 2007; Ahajji
et al., 2009; Yongming et al., 2010)

Hygroscopic properties test of thermal treated wood was the subject of many researches (Tremblay,
2007; Esteves et al., 2008; Vukas et al., 2010).

The aim of the current study is to improve the quality of Scots pine wood by heat treatment at 200
°C, understanding the process of thermal treatment and the material’s responses to different treatment
durations, referring to hygroscopic properties and colour of the wood surface.

2. MATERIALS AND METHODS

Experiment was carried out with Scots pine (Pinus sylvestris L.) wood, of Greek origin, obtained
from a local wood industry of Drama prefecture (North Greece) and it has been naturally desiccated
for 8 months. The boards were cut parallel to grain and the dimensions of the boards, intended for
thermal treatment, were of 35 mm thickness x 70 mm width x 400 mm length. Prior treatment, the
boards were placed into a conditioned room at 20 + 2 °C temperature and 60 + 5% relative humidity
and were allowed there to reach a nominal equilibrium moisture content (EMC) of 11.63%. That is a
limited enough moisture content that contributes to the protection of wood from stress generation and
its resultant splitting and distortion during the treatment. The mean density (mass/volume, measured at
11.63% moisture content) of the pine wood before treatment was measured as 0.505 g/cm®.

For the treatment process, a laboratory heating unit (80cm x 50cm x 60cm) with 2 different
thermometers was used, a conventional zinc one, incorporated in the unit and also, a thermometer of
digital indication with temperature sensor inside the drying oven, and therefore, the unit was capable
of controlling the temperature within a range of = 1 °C. The temperature applied during the thermal
treatment was constantly 200 °C, while the treatment was implemented under atmospheric pressure
environment, in the presence of air. The boards placed in the kiln, were of 11.63% moisture content, as
mentioned before, and the interior of the kiln had already reached the chosen temperature of 200 °C.
The time periods of thermal treatment of the boards were of 4, 6 and 8 hours and for each treatment 10
boards were used.

At the expiration of each treatment duration, samples were cooled down in desiccators and
afterwards stored in climate control room. After a conditioning period of 2 months, at 20 + 2 °C
temperature and relative humidity of 60 + 5%, EMC and density of the specimens were estimated.
Afterwards, the boards were visually evaluated for cracks, twists, and other deformations and only
those boards that were free of defects were selected for further hygroscopic properties tests processes
and colour change measurement. These boards were cut in final cross section dimensions for the
measurement of properties, according to the respective standards (Table 1). For each property test 10
specimens were prepared.
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Table 1. Wood properties studied and the respective standards

Property Dimensions (cm) Standard
Density (basic) 2X2x25 ISO 3131:1975
Moisture Content 2Xx2x25 ISO 3130:1975

Radial and tangential

Swelling 2X2X%x3 ISO 4859:1982

The swelling (in tangential, radial and longitudinal direction) and the absorption percentage
measurements were conducted after the immersion of the samples in water of 20 + 3 °C temperature
for 1, 3, 6, 24 and 72 hours, in order to examine the rate of swelling, except the final percentage value.

Surface colour of the specimens was measured using a Minolta Colourimeter, in order to evaluate
the colour change owing to heat modification. The Colourimeter specifies the colour as 3 coordinates
in 3-dimensional colour space. This system is called CIE L*a*b*, works according to the CIE standard
and provides a standard scale for comparison of colour values. L* coordinate describes the lightness
and ranges between 100 which represents a perfect reflecting diffuser and 0O which represents black
colour, and a* and b* describe the chromatic coordinates on the green—red and blue-yellow axes,
respectively, without specific numerical limits. The 3 colour coordinates, L", a", and b", were recorded
before and after each thermal treatment and the values were used to calculate the total colour
difference (4E), the metric Chroma (C*) and the Saturation (4C*). The equations used for the
determination of these parameters are the following (ASTM D 1536-58 T 1964):

AL*=L* —L*, (1)
Aa*=a*, —a*, )
Ab*=b*  —b*, (3)
AE = (AL*? +Aa*? +Ab*?)2 (4)
C*=(a** +h*?)"? (5)
AC*=C* -C*, (6)

where L', ane, b, and C*, refer to the corresponding values of heat treated specimens, while Ly
, &y, by, and C*, correspond to the values of untreated specimens (control). Therefore, AL*, da*
and 4b* represent the changes between the untreated and treated specimen values.

3. RESULTS AND DISCUSSION

According to the results, heat treatment of all the 3 durations of time used in this study appeared to
enhance the dimensional stability of Scots pine wood specimens (Table 2). Additionally, as the
treatment duration was increasing, the swelling percentage value of the specimens tended to decrease,
both in tangential and radial direction.
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Table 2 Mean value of Swelling percentage in tangential and radial direction after 1, 3, 6, 24 and 72
hours

Tangential Swelling Radial Swelling
Treatment
1h 3h 6h 24h 72h | 1h 3h 6h | 24h | 72h
Control 235 | 311 3.68 423 | 454 | 150|223 | 2.70 | 3.40 | 3.54
4h 111 | 214 2.81 3.73 | 407 | 084 | 151|199 | 267 | 2.85
6h 1.02 | 1.73 2.37 343 | 3.76 | 0.64 | 1.07 | 1.50 | 2.07 | 2.38
8h 0.74 | 1.26 1.89 324 | 365 | 060 | 1.00 | 141|202 | 2.32

In tangential direction, the 4 hours treated specimens recorded a swelling percentage decrease that
ranged between 10.26% and 52.76%, while the 6 hours treated specimens marked swelling decrease of
between 17.2% and 56.6% and the 8 hours treated specimens presented a swelling decrease of
between 19.6% and 68.5%, referring to all the measurements recorded values (1, 3, 6, 24 and 72 h).

70 A

Tangential Radial

4h 6h 8h 4h 6h 8h

m1lh m3h m6h m24h = 72h

Figure 1 Decrease percentage of Swelling percentage value of tangential and radial direction of the
specimens, after 1, 3, 6, 24 and 72 hours

Generally, the percentage values of Swelling in tangential direction were quite higher than the
corresponding values of Swelling in radial direction and the higher decrease of Swelling was recorded
in radial direction of pine specimens (Fig. 1). Specifically, in radial direction, the 4 hours treated
specimens recorded swelling decrease which ranged from 19.5% to 44%, the 6 hours treated
specimens marked decrease of between 32.76% and 57.3%, while the 8 hours treated specimens
presented a swelling decrease that fluctuated between 34.5% and 60%, taking into account all the
measurements values (1, 3, 6, 24 and 72 h). The swelling decrease in both the radial and tangential
direction of the specimens reveals the improvement of hygroscopic behavior of pine wood.

Table 3 Mean values of Absorption percentage of the specimens

Treatment Absorption

1h 3h 6h 24h 72h
Control 18.91 25.21 31.55 45.06 61.24
4h 14.11 21.48 26.84 42.10 60.76
6h 13.35 19.59 24.76 39.79 57.24
8h 10.25 15.03 19.13 33.20 50.48
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According to table 3, the heat treated specimens demonstrated a decrease in the Absorption
percentage value and this decrease was proportional to the treatment duration increase. Mean value of
Absorption percentage after thermal modification was proved to decrease 0.77%, 6.52% and 17.57%
for specimens treated for 4, 6 and 8 hours, respectively, which indicates that an improvement of
dimensional stability of Scots pine wood can be accomplished using a relatively short thermal
treatment duration of 4 to 6 hours at 200 °C.

The EMC of all heat-treated samples decreased in relation to the initial untreated wood EMC, even
for the less intensive treatment of 4 hours at 200 °C. More specifically, the average EMC value of
untreated pine wood specimens was 11.63%, while after the thermal treatment and a conditioning
period of 4 weeks the equilibrium moisture content value of 4 and 6 hours treated specimens were
found to be 5.82% and 5.68%, respectively and 5.48% for 8 hours treated specimens. This clearly
suggests that thermal treatment affects in great extent the dimensional stability and absorbing capacity
of wood and this EMC value reduction is related to the mass loss and the hydroxyl groups loss that
have occurred during the thermal treatment.

Furthermore, thermal treatment appeared to cause a decrease in density of wood specimens.
Specifically, the density of the treated specimens was decreased from 0.505 g/cm® to 0.412 g/cm? for
specimens treated for 4 hours at 200 °C, to 0.411 g/cm? for 6 hours treated specimens and 0.409 g/cm®
for 8 hours treated specimens, which correspond to decreases of 18.41%, 18.61% and 19%,
respectively. The decrease in density is related both to moisture content decrease after treatment that
was just mentioned and to mass loss caused by thermal modification process, which also affects the
mechanical properties of treated wood.

Similar results were recorded by Gunduz et al. (2008) who studied the effects of heat treatment on
physical properties of Camiyani1 Black Pine wood and found that density, and Swelling percentage
were decreased with increasing heat treatment time and temperature.

Observing the colour parameters measured before and after the heat treatment of the specimens,
one can see that L* parameter (“Lightness”) tends to decrease, with the increasing of treatment time
period and this applies to the 3 directions of the specimens (tangential, radial, longitudinal) (Fig. 2).
This fact indicates that many components absorbing visible light are formed during heat treatment
(YYao et al. 2010). Contrarily, a* parameter records a slight increase during the treatment of 4 hours,
while it tends to decrease again, more or less in the level of untreated specimens, as the treatment
duration increases. Parameter b* demonstrates a slight increase as the duration increases and this
tendency seems to be similar for tangential, radial and longitudinal direction of the specimens.
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Figure 2 The change of mean values of colour parameters L*, a* and b* in tangential, radial and
longitudinal direction of Scots pine specimens
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Obviously, a rapid decrease in L* occurs early in the heat-treatment process, where the largest
change can be found between 0 and 4 hours treatment, which indicates that a short period of time is
quite enough for the altering of the wood surface colour by heat. Using the colour parameters L*, a*
and b*, the Total Colour Difference (4E) was calculated for each direction of the specimen,
representing the overall colour changes of the samples in comparison to the same measurements of
control samples. The same tendency of parameters L*, a* and b* was recorded by Aksou et al. (2011)
who treated Scots pine by hot air in an oven for 2, 4 and 8 hours at 150, 175 and 200 °C, by Akgiil and
Korkut (2012) who measured the change in colour of the Scots pine specimens after thermal treatment
at 120, 150 and 180 °C for 2, 6 and 10 hours and by Sahin et al. (2011) who subjected 3 different
wood species to thermal treatment of the same conditions.

Thermal treatment process was proved to strongly modify surface colour with overall colour
differences (4E) between raw and treated specimens that ranged between 18.94 and 37.14 (Table 4).
As it was expected, AE increased proportionally to treatment duration increase. This decrease of
luminance (darkening) of wood surface could be justified by the formation of hemicelluloses and
extractives thermal degradation products or possibly attributable to lignin polymerization reactions
during treatment.

Table 4 Mean value of Total Colour Difference (4E) and Saturation index (4C*) of the treated
specimens, measured in tangential, radial and longitudinal directions

Treatment Direction AE Cc* AC*
Tang. - 20.77 -
Control Rad. - 21.18 -
Longit. - 19.80 -
Tang. 22.36 29.51 8.74
4h Rad. 19.61 29.64 8.46
Longit. 18.94 24.03 4.22
Tang. 31.52 27.01 6.24
6h Rad. 30.09 26.67 5.49
Longit. 24.62 23.97 4.16
Tang. 37.14 23.64 2.87
8h Rad. 34.39 23.68 2.49
Longit. 32.82 20.67 0.87

Noticeable is the fact that in tangential direction the higher colour difference values were marked,
whereas the radial direction followed with quite lower total colour difference values and the lowest
values of colour difference were recorded in longitudinal direction. Heat treatment has also an obvious
effect on colour saturation (4C*). As the treatment temperature increases, AC* value demonstrates a
decrease and additionally, referring to each of the treatments, the higher AC* values were recorded in
tangential direction, followed by the corresponding values of radial and finally, longitudinal direction.
The decrease in colour saturation (C*) values is mainly attributed to the changes of a* and b* values
owing to thermal treatment.
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Figure 3 Release of resin on wood surface during thermal treatment. A. Wood surface with released
resin from a resin pocket before sanding, B. The same wood surface after sanding

Pine wood contains large quantities of resin and extractives, that tend to move towards the surface
of wood specimen and spread there, during the thermal treatment and this phenomenon attaches an
undesirable apearance to wood surface (Fig. 3). Fortunately, the discoloration of wood surface formed
due to resin release was proved to be easily removed with sanding, as it is superficial and it does not
influence the colour of wood in deeper levels or other properties of wood such as hygroscopic
properties.

4. CONCLUSIONS

The main objective of this work was the examination of hygroscopic properties and the colour
change of Scots pine wood, thermally treated at 200 °C for 4, 6 and 8 hours in the presence of air.
According to the results, as the intensity of the treatment increases, the density and the equilibrium
moisture content (EMC) values of wood decrease. Swelling and Absorption percentage values of the
specimens appeared to be decreased, which clearly suggests the dimensional stability and the
hygroscopic properties enhancement of the treated specimens. As it was evident, thermal treatment of
8 hours at 200 °C resulted in the most severe changes in physical properties, referring to enhancement
of hygroscopic properties, colour darkening, EMC and density loss.

Colour measurements of thermally treated specimens revealed a decrease in L*, increase in a* and
b* parameter values and total colour difference value (4E) of the samples, as well. These changes
depicted the tendency of wood surface to darken, approximating to more desirable colour tones and
therefore, enhancing the appearance of the final material. Consequently, heat treatment methods may
improve some of the most crucial properties of pine wood, like Swelling and Absorption, widening the
application range of the material and thus, enable pine wood to compete other wood species of even
higher quality.
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