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ABSTRACT

Roadside plantings along urban and rural road corridors are designed to create visual effects as well as to provide functional
benefits such as shading, screening or routing. Considering their potential for daily public use, roads and road corridors, as
significant visual impact centers, can attract people’s attention and affect their points of view. Poplar species, which grow
rapidly and easily along road corridors and can adapt to different ecological conditions swiftly, are used widely in both
urban and rural landscapes in Turkey. The main objective of this study was to determine the visual structures dependent on
the road-plant relationships of the poplar compositions that play an important role in shaping the roadside landscapes. For
this purpose, compositions of poplar trees in selected urban and rural road corridors throughout Turkey were photographed
and visual analysis techniques (VATs) were applied to determine visual preferences. Participants (n= 35) were shown 30
photographs, selected from the nearly 1000 taken, of road corridor poplar plantings and their evaluations were recorded in a
questionnaire. In this survey, the people were requested to evaluate their appreciation levels towards the plantings as well as
to express their other visual preferences and to assess visual quality. In addition, the association of all these evaluations with
the demographic characteristics of the participants were determined. A correlation analysis was then performed to identify
the relationships among all the visual assessments and a cluster analysis was conducted according to the visual status of
the photographs in order to determine their groups. In the results of the study, the poplar trees, either individually or in the
form of compositions, were reported to have a significant visual diversity. Moreover, the cluster analysis found the resulting
three groups to be associated with leaf density, seasonal conditions and the trees as individuals or in groups. The seasonal
variation factor in particular was shown to be visually effective in the poplar compositions. It was determined that visual
perception of the poplar plantations differed in accordance with the demographic differences. This work established that
poplar plantations as single trees or in groups and their proximity to the road altered visual preferences, and consequently,
some suggestions were made concerning the use of poplars in roadside landscape planning.

Keywords: Poplar plantings; Plant compositions; Rural and urban roadside environments; Roadside vegetation; Visual
assessment techniques (VATs)
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OZET

Kentsel ve kirsal yol koridorlari bitkilendirmeleri hem gorsel etkiler olusturmak hem de golge, perdeleme ve yonlendirme
olusturma gibi islevlerle gerceklestirilmektedir. Kullanim potansiyeli dikkate alindiginda yol ve yol koridorlart giinlitk
yasaminda 6nemli bir gorsel etki merkezi ve manzara noktasi olarak da dikkat ¢ekmektedir. Tiirkiye’de yol koridorlarinda
kolay yetistirilme, hizli bityiime, farkli ekolojik kosullara hizlica adapte olabilme 6zellikleri ile kavak tiirleri hem kentsel
hem de kirsal peyzajlarda yaygin bir sekilde kullanilmaktadir. Calismanin temel amaci kirsal ve kentsel yol kenari
peyzajlarinin sekillenmesinde onemli bir rol oynayan kavak kompozisyonlarmin yol-bitki iligkilerine bagl gorsel
yapilarini belirlemektir. Bu amagla, Tiirkiye’deki bazi kentsel ve kirsal yol koridorlarindaki kavak kompozisyonlari
fotograflanmis ve gorsel tercihlerinin belirlenmesinde gorsel degerlendirme teknikleri (GDT) uygulanmistir. Yol
koridoru boyunca kavak bitkilendirmelerinin gorsel degerlendirme teknikleri igerisinde alandan g¢ekilen fotograflarin
degerlendirmeleri igin anket ¢alismasi gerceklestirilmistir. Alandan g¢ekilen yaklasik 1000 fotograf icerisinden segilen
30 fotograf toplam 35 katilimciya degerlendirtilmistir. Bu anket caligmasinda kisilerin bitkilendirmelere yonelik
begeni diizeylerinin yani sira diger gorsel tercihleri ve gorsel kaliteye yonelik degerlendirmeleri istenmistir. Ttim
bu degerlendirmeler kisilerin demografik yapilari ile de iliskilendirilmistir. Ayrica tiim gorsel degerlendirmelerin
aralarindaki iligkilerin belirlenmesinde korelasyon analizi ve fotograflarin gorsel durumlarina gore olusturduklar
gruplarin belirlenmesinde kiimeleme analizi yapilmistir. Calismanin sonucunda, tek tek ya da kompozisyonlar halinde
bulunan kavak agaclari 6nemli bir gorsel gesitlilige sahip olduklar1 belirlenmistir. Kiimeleme analizinde ortaya ¢ikan
sonuglarda da ortaya ¢ikan li¢ grup, bitkilerdeki yaprak yogunlugu, mevsimsel durum ve bitkilerin tek ya da gruplar
halinde olmalari ile iliskilidir. Ozellikle, mevsimsel degisim kavak kompozisyonlarimin gorsel tercihlerinde etkili
oldugu goriilmistiir. Demografik farkliliklara gore kavak bitkilendirmelerinin gorsel algisinda da degisimlerin oldugu
belirlenmistir. Bitkilendirmelerin tek tek ya da gruplar halinde olmasi, bitkilerin yola olan yakinlik ve uzakliklarinin
gorsel tercihleri degistirdiginin belirlendigi bu c¢alismanin sonucunda yol kenar1 peyzaj planlamalarinda kavaklarin
kullanimina yonelik 6neriler getirilmistir.

Anahtar Kelimeler: Kavak bitkilendirmeleri; Bitki kompozisyonlari; Kentsel ve kirsal yol kenarlari; Yol kenari
vejetasyonu; Gorsel degerlendirme teknikleri (GDT)
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1. Introduction

Roadside corridors are extremely important
ecologically in terms of both human activity and
vehicle movement. When considered in this context,
roadside tree populations, both natural and planted,
have emerged as an important subject of study,
especially the poplar species, which are capable of
providing a link between rural and urban settings.

Trees are closest and most useful to people when
they are close to the road environment, especially in
urban areas. Alongside the ecological approach, there
are other elements important for roadside corridor
plantings, including the environmental aesthetics
and visual beauty considerations discussed in their
visual evaluation (Akbar et al 2003). It has been
demonstrated that the visual quality of the landscape
aesthetics affects motorists and their operation of
vehicles (Fathi & Masnavi 2014). Plants are the most

important element contributing to visual quality
along the highway corridor. The presence of plants
on the road and in the immediate vicinity of the road
was found to be preferable to unnatural elements
such as lighting, litter, and barriers (Froment &
Domon 2006). Likewise, for road users, groups of
trees along the corridor were preferred to other plant
groups (Todorova et al 2004; Spooner & Lisa 2009;
Weber et al 2014).

The poplar is easily adapted to both rural and
urban settings and is often preferred because of its
rapid growth. Poplars have a place in many areas
of landscape planning and design work, including
amenity plantings in parks, along roads and in
residential gardens, public areas and green spaces, as
well as in landscape restoration work and for wind
screens and noise reduction (Cepel 1998; Gorcelioglu
2002; Yavuzsefik & Uzun 2005; Dirik 2008).
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In Turkey, the poplar (Populus L.) is one of
the plant species used in urban and roadside tree
plantings. Populus L. in the family Salicaceae has
six native taxa in Turkey (Yaltirik 1993). The poplar
taxa are largely foreign to the culture in question.
In particular, Populus nigra L. and its hybrids are
the most widely grown poplar in and around cities
(Urgeng 1998). However, problems concerning
the use of poplar trees in the city have sometimes
arisen. Most of these debates remain in a narrow
framework and deal with allergy issues caused
by spring pollen and the cottony seeds. Both the
positive and the adverse effects on health resulting
from the presence of poplar species in urban
environments must be evaluated, and the versatility
of a landscape dominated by poplar must at the
same time be considered.

On the other hand, fast-growing species like
poplar and eucalyptus planted on the side of the
road are responsible for causing cracks in asphalt
pavements because the roots have developed close
to the soil surface. Next to buildings, these trees
can damage foundations. Therefore, fast-growing
species should not be planted along narrow roads
or next to buildings (Trowbridge & Bassuk 2004;
Yilmaz 2008; Avsar & Ok 2010).

A number of studies have visually evaluated
roadside and corridor plantings and reported
elements of the visual preferences and values of
effective visual quality such as plant species, plant
age and size, proximity to the road, diversity and
seasonal changes (Mader & Neubert-Mader 2004;
Wolf 2006; Bulut & Yilmaz 2008; Eroglu et al 2012;
Fathi & Masnavi 2014; Demir & Eroglu 2015).
Hence, the present study aimed to determine the
type of poplar plantations most visually preferred
alongside roads in Turkey, especially in Anatolia.
The parameters subjected to evaluation included
visual preference and visual quality, potential of
seasonal variation and proximity to the road.

Thus, the basic purposes of the study were
to determine the visual value of roadside poplar
plantings in Turkey and to utilize this research to
design roadside landscapes, to determine the visual

status of roadside poplar plantings, to compare
visual preferences and visual values of roadside
poplar plantings, to identify which visual descriptor
groups affect visual preferences of roadside poplar
plantings and to assess which landscapes and visual
components are important for determining the visual
effects of roadside poplar stands.

2. Material and Methods

2.1. Study areas

In selecting the study areas, the geographical region
in Turkey of the roadside poplar planting sites was
not taken into account. The most important reason
for choosing these areas for the study was that
they can represent different climatic conditions in
Turkey, and poplar stands are most frequently found
along the roadsides. Consequently, the research was
carried out using roadside poplar plantings in the
vicinity of the Turkish cities of Samsun, Antalya,
Erzurum, Karabiik, Ankara, Isparta and Kastamonu
from February to September 2012. While Samsun
and Antalya are coastal cities, Ankara, Isparta,
Kastamonu, Karabiik and Erzurum are located in the
interior regions of Turkey (Figure 1). In selection of
the road corridors that make up the research areas,
rather than the systematic sampling approach, the
conscious or random sampling of road corridors
having poplar plantings was adopted. The dependent
variables were kept simple and included topography,
weather or road geometry. For this research, only
the road-plant relationship was important.

Figure 1- Roadside poplar planting sites selected
for the study
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2.2. Methods

In the research, an analytical approach was adopted
in order to determine the visual structure of the road
corridor and to attempt to explain the road corridor-
plant relationship. Many visual assessment techniques
(VATs) for determining the visual value of a landscape
are found in the literature, and include surveys, in situ
observation, creation of observation maps and on-site
assessment by participants. In this study, the survey
approach was chosen for the visual evaluation of the
study areas. For visual assessment especially, most
studies are carried out using this method (Akbar et al
2003; Acar et al 2006; Demir & Eroglu 2015)

2.2.1. Landscape photographs and participant
selection

Many approaches have been employed for visual
landscape assessment. The use of visuals depicting
the area is a frequently referenced method in the
determination of the visual value and quality of a
landscape (Clay & Daniel 2000; Miiderrisoglu &
Eroglu 2006; Acar et al 2008; Eroglu & Acar 2011;
Eroglu et al 2012; Acar et al 2013).

In this study, the visual landscape assessment
of roadside plantings was accomplished by
photographic analysis. Clay & Smidt (2004)
examined the reliability of using color photos and
slides to elucidate visual differences of landscape
conditions and for the development of quantitative
relationships between photo-based assessment
and landscape attributes (Daniel & Vining 1983).
The present study investigated different roadside
poplar groups by representing the study sites in
photographs. This procedure was selected in order
to determine the roadside corridor structures and the
visual qualities of the poplar plantings. The photos
were intended to capture the most relevant features
within each selected corridor.

In this study, a large number of landscape
photographs were taken of poplar plantings along the
roadsides in a number of sites near cities throughout
Turkey using the Canon EOS 500D equipped with
an 18-55 mm standard lens. The photos were taken
between 10.00 a.m. and 2.30 p.m. The photography
techniques implemented in this study correspond

to those in the studies of other researchers (Clay
& Smidt 2004; Acar et al 2006). Between 50 and
100 photos of each corridor were taken and a set
of nearly 1000 samples in total was created. The 30
test photos were evaluated and selected by Turkish
BSc, MSc and PhD landscape architects. In the
study, a participatory survey approach was adopted
for the photo evaluations. Rather than different user
groups in the vicinity of the road corridor, a single
user group was considered for evaluating several
corridors (Acar et al 2000).

In order to determine whether the selected
photographs were grouped according to the
similarity of their visual landscape features, visual
perception variables (natural, varied, impressive,
eye-catching, harmonious, interesting and exciting)
were used.

2.2.2. Survey of visual assessment

The visual values (VVs) of preferences for the
roadside poplar plantings were rated using a
participatory approach (Brown & Daniel 1990; Ode
et al 2009). The 35 participants (90% community
contribution level, 95% confidence interval and 85%
confidence level) (Kalipsiz 1981) were randomly
selected and consisted of 20 men and 15 women
between the ages of 22 and 50 working in several
Turkish universities as academic faculty. In order to
ascertain whether any relation existed between visual
preferences and participant demographic features,
in the correlation analysis, age, gender, work and
education were used as demographic features along
with the visual values. The participants were shown
the 30 test slides from the study sites and asked to
rate each slide on a 7-point scale: -3(1), -2(2), -1(3),
0(4), 1(5), 2(6), 3(7), where a 1 indicated a very low
visual value and a 7 indicated a very high one. Aided
by the pictures, the visual preferences were assessed
according to the semantic differential scale (SDS)
proposed by Osgood et al (1957). This scale is used
in the subject field of landscape and environmental
psychology research and is carried out with pairs of
5 or 7 items (Ozgen 1984; Acar & Giilez 2002).

In this study, correlations (-1<r<-0.9-strong (-),
-0.9<r<-0.5-medium (-), -0.5<r<0-weak (-), 0.9<r<I1-

188

Tarim Bilimleri Dergisi — Journal of Agricultural Sciences

24 (2018) 185-198



Turkiye'dekiYol Kenari Kavak Bitkilendirmelerinin Gorsel Degerlendirmesi, Eroglu & Acar

strong (+), 0.5<r<0.9-medium (+), 0<r<05-weak
(+) and correlations significant at the 0.01 and 0.05
levels) between the rating levels of visual values and
the assessment of semantic descriptors assumed some
descriptors to be unique or independent information
about preference for a scenic composition. The
participants were surveyed using the semantic
descriptors correlated with the visual values. In
this way, the 30 test slides were presented and the
participants used nine the descriptor variables along
with visual preference and visual quality (Table 1).

2.2.3. Statistical analysis

A data matrix was completed in Excel, including
VV preference scores, VV aims, semantic
descriptors, landscape characteristics of each slide
and participants’ demographics. The data were
analyzed using the SPSS (Statistical Package for
Social Science) 16.0.

Quantitative and qualitative analytical techniques
were used to analyze and interpret the data set extracted
from the preferences scale system in the Excel
Program; the data matrix was obtained by including
the values of the preferences. Based on mean assessed
values calculated from all values, the visual values
were given to illustrate general patterns of planting
preferences. The data matrix was subjected to basic

Table 1- Visual characteristics selected for study

descriptive statistics, analysis of variance and cluster
analysis. In order to describe the explanatory variables
of'the corridor landscapes, a correlation analysis of the
scale variables was carried out.

In the study, to differentiate the road corridors
poplar views from each other, cluster analysis in SPSS
16.0 software was applied to determine common
affairs point groupings. How the formation of groups
were linked to the corridor-plant relationship and
the possible significance were confirmed by cluster
analysis. Cluster analysis was used to test whether
poplar plantation corridors were connected or
whether they had randomly formed a typology.

Of the hierarchical clustering techniques, the
variance technique (Ward’s method) was designated.
This technique utilizes the total squared deviation
and is based on the average distance from the
observations found in the same cluster.

Cluster analysis is one of the multivariate
analysis techniques and takes into account the basic
features of an object or group of individuals and
put them into groups. In other words, with cluster
analysis, ungrouped data are grouped according
to their similarities in order to provide cumulative
information to researchers. Cluster analysis, by
calculating the values of all the measured variables
of the units seen in the research, groups the units

Visual attributes

General definitions

Natural landscapes.

Varied

Impressive

Eye-catchin
y & convey a perceptual sense.

- Directly correlated with landscape preferences. Nature is often appreciated more than man-made

- Related to complexity, and defined as “the diversity and richness of a landscape and its features.”
- Related to the perceptual level of admiration shown to a landscape. The appreciation level of a
landscape is a component affecting perception in a positive way.

- Refers to landscapes that completely affect the perception level. Unremarkable landscapes do not

- Refers to all the elements of a landscape forming a whole, or also to each element being com-

patible with the others. It is a perceptual component that is more effective in directing the visual

- Can refer to a landscape or composition found directly interesting, or else to the appreciation of

Harmonious

preferences.
Interesting

ship with appreciation.
Exciting

ized by a high level of appreciation.

the landscape. From time to time, the “interesting” designation can also show an inverse relation-

- Refers unforgettable landscapes that are the most easily perceived by people. They are character-
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resembling each other in the same cluster. The
analysis focuses on emerging groups and clusters; the
obtained clusters are homogeneous in themselves,
while being heterogeneous in relation to each other
(Kalaycr 2010). Thus, cluster analysis is used to
classify units or objects according to their basic
features (Everitt et al 2001; Abonyi & Feil 2007).

Following this hierarchical cluster analysis,
discriminant analysis was employed in order to test
whether the levels of separation were sufficient.
Discriminant or separation analysis is a multivariate
statistical technique for dividing two or more
previously classified groups. Observations taken
from outside a group indicate the group to which it
can be assigned. Cluster analysis, in statistical terms,
creates groups which differ from each other. It does
not state what criteria will be used to classify those
members joining the groups later. Discriminant
analysis learns how the cluster analysis units are
grouped and can easily classify other units that
would be joining the groups.

3. Results

3.1. Visual preferences

When the arithmetic mean of the images was
calculated (Figure 2 and Table 2), the photos
numbered 6 (4.66+1.51), 14 (4.60+1.58), 28 (4.69+
1.71), 29 (4.94+1.53) and 30 (4.57+1.40) had
the highest values (Figure 3), while the photos

numbered 2 (3.28+1.60), 12 (3.26+1.58), 15 (3.09+
1.96), 20 (3.00+1.70) and 21 (3.20+1.53) had the
lowest (Figure 4). The photos and their descriptor
groups were calculated according to their frequency.
Accordingly, the most varied was photo number
29, the most impressive was 14 and the most eye-
catching was 6, while the most harmonious, natural,
interesting and exciting photo was number 8.

According to the results of the correlation
analysis, all the semantic descriptor groups were
influential in determining visual preferences (Table
3). As shown by the analysis, interesting and exciting
were the visual preference pair determined to be the
most effective at P= 0.588 and 0.01 significance
levels, respectively. Roadside poplar plantings
identified as exciting exhibited an effective visual
preference.

As shown in Table 3, natural and varied had a
positive relationship with visual preferences, while
they showed no relation to visual quality levels.
Overall, visual preferences related positively
to natural, varied, impressive, eye-catching,
harmonious, interesting and exciting, while visual
quality levels related negatively to those same
descriptors.

3.2. Effects of the socio-demographic
characteristics of respondents

The demographics of the participants were
examined when determining the visual preferences.

m Natural
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Figure 2- Relationship between images and semantic adjectives
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Table 2- Arithmetic means of semantic meaning of photos

Photo Natural  Varied Impressive  Eye-Catching  Harmonious Interesting  Exciting Total
numbers mean
1 3.75 2.08 3.50 4.72 4.56 3.00 3.00 3.52
2 4.56 2.88 3.55 4.28 4.34 3.11 2.86 3.65
3 3.94 3.17 2.80 3.20 3.37 2.86 2.40 3.11
4 4.00 4.09 3.49 3.49 3.80 3.57 3.20 3.66
5 3.86 3.09 2.89 2.97 2.97 2.69 2.40 2.98
6 4.09 2.89 4.69 4.74 4.80 4.23 4.29 4.24
7 4.14 3.11 3.63 4.11 4.26 3.77 3.31 3.76
8 4.66 3.49 4.49 4.54 491 4.37 4.40 4.41
9 3.54 2.94 3.46 3.80 3.69 3.06 3.17 3.38
10 3.57 2.71 2.94 3.11 3.09 2.77 2.83 3.00
11 3.89 2.83 297 3.23 2.86 2.80 2.83 3.06
12 3.74 2.37 3.54 3.74 2.77 3.57 3.11 3.27
13 3.89 3.40 3.26 3.29 3.29 2.97 2.49 3.22
14 4.11 3.97 4.86 4.46 4.51 4.34 4.23 4.36
15 3.40 1.91 2.60 2.66 2.74 2.60 2.26 2.60
16 4.26 3.29 3.86 4.11 3.74 3.66 3.80 3.82
17 3.74 2.86 3.49 4.00 3.71 3.69 3.29 3.54
18 3.57 3.00 3.66 4.14 3.66 3.46 343 3.56
19 4.03 2.63 3.77 3.91 3.06 3.66 331 3.48
20 3.74 2.57 2.51 2.89 2.86 2.74 2.49 2.83
21 3.66 2.60 2.71 2.86 3.06 2.54 2.63 2.87
22 3.49 2.60 3.20 3.46 3.51 2.71 2.94 3.13
23 3.49 2.57 3.26 3.60 3.80 3.17 3.03 3.27
24 3.60 3.17 343 3.80 3.97 3.40 3.09 3.49
25 391 3.11 3.63 3.57 3.40 3.23 3.20 3.44
26 3.71 3.23 3.83 4.09 4.00 3.54 3.54 3.71
27 3.54 2.66 3.49 3.94 4.03 3.54 3.60 3.54
28 4.06 3.83 4.17 4.23 4.26 4.14 4.06 4.11
29 3.94 4.29 4.29 431 4.40 4.09 4.34 4.24
30 4.49 4.09 3.97 4.43 4.40 3.80 3.83 4.14

Figure 3- High-rated photos
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20

Figure 4- Low-rated photos

21

Table 3- Correlation analysis between visual values and adjective pairs

Natural — Varied  Impressive  Eye-Catching  Harmonious Interesting  Exciting
Visual preferences 0.25" 031" 0.58™ 0.50™ 0.52™ 0.55™ 0.59™
Visual quality levels  -0.02 -0.02 -0.16™ -0.13™ -0.12™ -0.18™ -0.16™

**_correlation significant at the 0.01 level; *, correlation significant at the 0.05 level

Accordingly, increasing age positively impacted
the visual preference, while increase in the level of
education adversely affected it. Moreover, the visual
quality of the poplar plantings was observed to be
related to age and gender (Table 4). As seen in Table
5, there was no relationship between descriptor
groups and demographic features.

Table 4- Correlation analysis between visual values
and demographic features

Visual preferences  Visual quality levels
Age 0.14™ 0.15™
Gender -0.07" 0.15™
Education -0.07 -0.02
Work 0.06 -0.06

** correlation significant at the 0.01 level; *, correlation
significant at the 0.05 level

Table 5- Correlation analysis between adjective
pairs and demographic features

Age Gender Education  Work
Natural 0.07 0.19" 0.01 0.02
Varied 0.04 0.02 0.01 -0.04
Impressive 0.05 -0.02 -0.05 0.12”
Eye-catching ~ 0.15™ 0.01 0.10™ 0.02
Harmonious 0.10™ 0.03 0.07" -0.05
Interesting 0.09"  -0.10" 0.00 0.10™
Exciting 0.11° -0.04 0.04 0.05

** correlation significant at the 0.01 level; *, correlation
significant at the 0.05 level

3.3. Clustering the roadside environments based on
visual attributes

In order to identify landscape visual perception
values, the descriptors were divided into groups
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according to the results of the cluster analysis. §73 233 355 167 139 )
The first group included natural, eye-catching and
harmonious, whereas the second one was comprised

Eye-catching
of varied, impressive, interesting and exciting { Harmonious

Natural

(Figure 5). Varied
The photos were then divided into three different T e
groups (Figure 6) according to their visual and Interesting

landscape perception values. Three homogeneous
groups/clusters were obtained from the viewpoints of ~ Figure 5- Cluster analysis of adjective pairs

14.8 1.1 T.41

GROUP A

GROUP B

GROUFP C

Figure 6- Cluster analysis of photos
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35 participants measured on the basis of categorical
variables for the 30 photographs.

According to the cluster analysis results; Group
Aincluded 1, 2, 4,7, 9, 12, 16, 17, 18, 19, 22, 23,
24, 25, 26 and 27 (moderate grouping, moderate
density, summer-autumn), Group B included 3, 5,
10, 11, 13, 15, 20 and 21 (less grouping (solitary),
low density, autumn-winter) and Group C included
6, 8, 14, 28, 29 and 30 (greater grouping effect
(more poplar in the composition), more plant and
leaf density, spring-summer).

These clusters, especially the seasonal status
of the poplar compositions, their density, and the
case of a single species or groupings of trees, were
observed to be effective.

We used discriminant analysis to test the
accuracy of the resulting clusters in the cluster
analysis. These three groups are shown in the
discriminant function graph in Figure 7. An
examination of Table 6 indicates the groups were

correctly classified, with the high probability value
of 93.4%. Thus, a consistent selection of visual
and sensory parameters according to the populus
viewpoint was demonstrated.
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Figure 7- Discriminant analysis graph of the
grouped photos

Table 6- Discriminant function analysis showing accuracy

Function FEigenvalue % of Variance Cumulative % Canonical correlation
1 9.466° 93.4 93.4 0.951
2 0.667* 6.6 100.0 0.633

4. Discussion

There is growing scientific evidence of the
importance of the roadside landscape and the
visual characteristics along the highways in terms
of the perception of those who use the roads. As
the landscapes become more interesting and the
aesthetic quality of the roadside ambiance increases,
relationships between the roadways and their
surroundings may be more readily acknowledged
(Acar & Giilez 2002; Cackowski & Nasar 2003;
Froment & Domon 2006; Dell’Acqua & Russo
2010). Moreover, theroads and streets inurban spaces
together with those in rural areas are known to be
important elements of the transportation landscape
(Acar & Giinay 2014) and are credited with being
new venues for bringing people and plants together

(Pellegrini & Baudry 2014). Therefore, the aim of
this study was to determine visual preferences for
the composition of roadside poplar plantings in
Turkey. The results have confirmed some significant
relationships in the choice of planting poplar as the
characteristic species in roadside landscape designs.

According to the findings obtained in this study,
the most admired photographs, numbered 6, 14,
28, 29 and 30 have the common features of density
and proximity to the road, while photographs 2,
12, 15, 20 and 21 picture remote and sparsely-
spaced plantings. Indeed, in the studies of Mader
& Neubert-Mader (2004), Wolf (2006) and Fathi &
Masnavi (2014), it is stated that the plants closest
to the road are much more appreciated and that the
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increasing number of plants in the composition
strengthen the visual impact.

In the assessments, there appears to be an
intermediate level of naturalness for virtually all
groups of photos. However, in the photographs
numbered 2, 8, 16 and 30, where the poplar
species are tall and close to the road and the area
is effectively rural, the naturalness value is even
higher. It is thought that naturalness values are not
very high mainly because the trees are not naturally
grown, but planted there, whereas the values are not
very low because of the recognition factor. Atik et al
(2013) stated that commonly recognized vegetation
is associated with the feeling of naturalness.

Regarding the taste and visual assessment level
of the photos made according to the results of the
cluster analysis, in the emergence of the urban-rural
relationship of the current groups, the increase in the
number of trees and proximity to the road were seen
to be effective. Therefore, plant group A was more
urban, while group B included the more rural areas;
the plantings of group B were sparse, while those of
groups A and C were denser.

4.1. Roadside environment and trees as visual
landscape elements

In the results of this study, it was observed that plants
are more preferable when used in an effective manner
that characterizes the road (Figures 3 and 4). This
idea is compatible with environmental psychology
studies in the literature because, according to the
Gestalt theory, effective environments play a key
role in human perception (Giirer 1990; Bell 2004;
Glingor 2005). In this study, when the poplars close
to the roadside were used in a manner to construct
more mass-space and an effective environment,
their preference levels rose. Additionally, according
to evaluations using semantic descriptors for
the relationship between road and plants, being
sufficiently varied and eye-catching was important
for the roadside environment (Figure 2). However,
naturalness was also identified as an important
element in the semantic evaluation because the
roads in the study belonged to rural landscapes. On
the other hand, road-dominated landscapes were less

preferred by participants. In the correlation analysis
in Table 3, road-dominated poplar plantings were
qualified as exciting. According to Kaplan & Kaplan
(1989), exciting is directly related to mysterious, so
mysterious roads become exciting and their visual
preference is increased. Therefore, in the study,
varied, impressive, interesting and exciting were
clustered together in one group and natural, eye-
catching and harmonious in the other (Figure 5).
This result is supported by previous studies (Akbar
et al 2003; Clay & Smidt 2004; Fathi & Masnavi
2014) in which natural, eye-catching, varied and
harmonious were indicated as identifying elements
of visual preference for roadside vegetation, just as
in this present research.

Serpa & Muhar (1999) stated that gender along
with geographic and social origins affect how plants
are perceived. Moreover, the gender, age, habitation
and experiences of individuals also affect their
visual preferences (Strumse 1996). As shown in the
results of the present study, the visual preferences
for poplar plantings were also related to age and
gender.

Eroglu et al (2012) reported that the potential
of seasonal variations in plant composition affects
visual preference positively. As a result of this study,
it was also observed that higher values of visual
preference were obtained with photograph groups
which included much more seasonal variation and
autumn coloring.

The types of plant composition are important,
whether plants are used singly or in groups and plant
density, and seasonal change in the visual perception
and assessment of plant composition (Eroglu & Acar
2011; Eroglu et al 2012). In this study, the resulting
situation was similar in character, especially with
the cluster analysis.

The descriptor groups are significant visual
assessment parameters for the explanation of
components belonging to the landscape (Osgood
et al 1975; Clay & Smidt 2004; Miiderrisoglu et al
2006; Ode et al 2009; Eroglu et al 2012; Acar et al
2013). In the present study, the groups of descriptors
were also effective in the determination of the value
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of the poplar plantings in the visual landscape. The
areas of high landscape value were those consisting
of groups with intensive plantings and vegetation.

4.2. Poplar trees as tools for roadside greenery

Although roadside planting had its beginnings in
ancient times, this type of planting activity took off
during the Renaissance in Europe, where it continued
to flourishing in the 17" Century and reached its
peak in the 18" Century (Mader & Neubert-Mader
2004). In Turkey, roadside planting has been rapidly
developing since the establishment of the Republic.
Roadside poplar planting has been widely used by
private individuals and public institutions up to the
present day because of the ease in planting and the
cheap maintenance costs of the poplar species.

According to Yilmaz (2012), poplar has many
ecological and economic advantages. In addition
to contributing to the visual enhancement of the
rural Turkish landscape, the versatile poplar species
should be given a place in planting design projects
along with other native Turkish plant species. In
this work, it can be seen that poplar exhibits one
of the essential characteristics of natural landscape
design by providing the important feature of linking
rural and urban environments. Moreover, all these
poplar plantings along roads in the cities and in the
countryside represent the Anatolian cultural heritage
of the people living there (Yilmaz 2012).

5. Conclusions

According to the findings of this study, poplars
are important roadside trees for their rural-urban
linking and ecological contributions as well as for
their demonstrated natural effect and their visual
diversity, effectiveness, and suppleness. The
following conclusions were reached regarding a
number of roadside poplar plantings in Turkey.
Proximity to the road corridor and abundance
of trees in the composition increase the level of
visual appreciation of the roadside poplar species.
As a commonly recognized species in rural areas,
the roadside poplar is perceived as more natural.
Roadside vegetation affects the visual value of

landscape perception. In addition, this effect can
vary according to demographic features. The
richness, density and variety of roadside vegetation
increase the visual landscape value and quality. As
vegetation groups are found nearer to roadsides,
visual landscape perception, quality and preference
values rise. Poplars planted on roadsides should not
create traffic hazards that endanger human safety. In
determining visual preferences, the appreciation of
roadside poplar plantings rose with the increasing
age of the participants, while increasing educational
levels affected appreciation in a negative way. In
this case, the higher the education level, the more
selective the participants were in their visual
preferences. Interest and excitement were the
most important factors in determining the visual
preferences of the roadside poplar plantings. Poplar
planting schemes and their seasonal variations affect
visual preferences.

Thus, it was concluded that vegetation groups,
especially roadside poplar plantings, have significant
value in the visual landscape. This is particularly true
of roadside vegetation including poplar plantings,
which create an ecological corridor connecting the
rural and urban landscapes.
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