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Abstract

In this study, the effect of speed control cameras on traffic accidents in Dohuk province of Iraqi
Kurdistan Region is analyzed using data from 2011-2019. Three time periods: before, during and after the
installation of cameras were used as criteria for the retrospective detection of traffic accidents. For control
purposes, an area in the same region where the cameras were not installed was also included in the study.
The importance of this research is that traffic accidents occur at high rates due to the increasing number of
vehicles and speed violations in the province every year. It is of great importance to take measures to reduce
vehicle speeds in order to reduce traffic accidents. By reducing vehicle speeds, traffic congestion on the
roads and loss of life in accidents can be reduced. More speed control cameras are being used in the belief
that they will reduce vehicle speeds. In Duhok province, the annual average number of vehicles increased
by 7.62% and the number of speed-related traffic violations increased by 34.46%, while the number of
traffic accidents increased by 4%, the number of injuries due to traffic accidents increased by 5.32% and
the number of deaths increased by 1.86%. SPSS package program was used for the necessary analyses.

Keywords: Speed cameras, traffic accident, drivers, vehicle.

Trafik Kazalarinin Azaltilmasinda Hiz Kontrol Kameralarinin Etkisini
incelemeye Yonelik Analitik Bir Calisma

Ozet

Bu calismada, Irak Kiirdistan Boélgesi'nin Dohuk ilinde hiz kontrol kameralarinin trafik kazalari
tizerindeki etkisi 2011-2019 yillar1 arasindaki veriler kullanilarak analiz edilmistir. Trafik kazalarinin
geriye doniik tespiti i¢in kameralarin kurulumundan dnce, kurulum sirasinda ve sonrasinda olmak iizere ii¢
zaman dilimi kriter olarak kullanilmistir. Kontrol amaciyla, ayni bélgede kameralarin kurulmadigi bir alan
da caligmaya dahil edilmistir. Bu aragtirmanin énemi, ilde her yil artan arag sayisi ve hiz ihlalleri nedeniyle
trafik kazalarinin yiiksek oranlarda meydana gelmesidir. Trafik kazalarinin azaltilmasi i¢in arag¢ hizlarinin
distiriilmesine yonelik tedbirlerin alinmasi biiyiik onem tasimaktadir. Ara¢ hizlarmin diistiriilmesi ile
yollardaki trafik sikisiklig1 ve kazalardaki can kayiplar azaltilabilir. Arag hizlarini azaltacag diigiincesiyle
daha fazla hiz kontrol kamerasi kullanilmaktadir. Duhok ilinde yillik ortalama arag sayist %7,62 ve hiza
bagl trafik ihlali sayis1 %34,46 artarken, trafik kazasi sayis1 %4, trafik kazalarina bagli yaralanma sayisi
%5,32 ve oliim sayis1 %1,86 artmistir. Gerekli analizler i¢in SPSS paket programi kullanilmstir.

Anahtar Kelimeler: Hiz kameralari, trafik kazas, siiriicii, ara¢
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Introduction

Traffic accidents are among the major causes of death and disability.
Approximately 50 million people are injured or disabled and 1.2 million people die in
traffic accidents every year in the world. In the coming years, traffic accident rates are
expected to increase and deaths due to traffic accidents are expected to rise from ninth to
third place in the world (Pilkington and Kinra, 2005). The travelling speed of vehicles is
one of the most important factors for death or injury. The faster the vehicle is moving;
the more energy passengers are exposed to during a collision and the greater of injury.
Excessive speed, which is defined as travelling faster than the set limits or too fast for the
existing conditions, has significant effects on accidents. If the number of speeding drivers
is reduced, it is expected that the probability of accidents and the severity of accidents
will decrease. Therefore, measures should be taken to reduce vehicle speed in order to
prevent injuries and deaths in traffic accidents. Speed control cameras and related
automatic devices are among the safe speed control methods (Wilson, et.al., 2010). Speed
cameras are used in many countries around the world and are becoming more widespread.
However, the use of speed cameras is not without controversy. There are some
organizations that oppose the use of speed cameras and their use is often criticized in the
media. Evidence on the effectiveness of speed cameras is controversial, making it difficult
for road safety and health professionals to get involved (Pilkington and Kinra, 2005).

When the statistics obtained from the Traffic Directorate of Duhok Province are
analyzed, it is revealed that there is an increase in both the number of traffic accidents
and the number of deaths and injuries with the increase in speed violations. From this
point of view, the research problem was formed by formulating the research questions as
follows.

e What is the number of traffic accidents?

e What are the causes of traffic accidents?

e Do speed control cameras contribute to reducing accidents, injuries and deaths
resulting from accidents?

The importance of this research is that traffic accidents occur at high rates in the
province every year due to the increasing number of vehicles and speed violations. In
addition, it is to study a problem that concerns economic, health, social and security units.
It is important to know the causes and prevention methods by determining the number of
traffic accidents. Identifying traffic accident indicators facilitates the selection of
appropriate planning processes for the future. Thus, accidents can be reduced and the
economic costs associated with traffic accidents in the province can be minimized.

These measures also aim to reduce traffic speed and the use of speed control
cameras is one of these measures. The use of speed control cameras is considered
necessary in order to reduce traffic accidents and related injuries and deaths.

Literature Reviews

It was emphasized by Newstead and Cameron (2003) that speed cameras began to
be used in Queensland as of May 1, 1997. Using data from this date until the end of June
2001, they investigated how speed cameras affected accident rates in the area within a 6
km radius of the speed camera area. It has been determined that there is a 45% decrease
in fatal accidents in the 2 km radius area when speed cameras operate in the maximum
coverage area. It was determined that there was a 31% decrease in hospitalizations, a 39%
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decrease in medical treatment, a 19% decrease in other injury accidents and a 21%
decrease in non-injury accidents. Additionally, these results were evaluated in terms of
total annual traffic accidents and significant reductions were observed when the results
were generalized across the country. In conclusion; it was estimated that a total cost
saving of 47% was achieved from the beginning to the end of the study.

Pilkington and Kinra (2005) evaluated how fixed or mobile speed cameras affect
traffic accidents and related fatalities. For this purpose, fourteen observational studies
were examined, and in thirteen of them was emphasized that the cameras were effective
in three years or less, and in one of them was emphasized that they were effective in a
longer time. The results showed that cameras were effective in reducing crashes by
between 5% and 69%, injuries by between 12% and 65%, and fatal crashes in the
immediate vicinity of camera sites by between 17% and 71%. In conclusion, existing
research suggests that speed cameras may be an effective intervention to reduce traffic
accidents and related fatalities, but most studies do not provide satisfactory comparisons,
making the level of evidence relatively weak.

Wilson et al. (2010) argues that injuries resulting from traffic accidents are of global
public health importance, and with this rapid increase, they will rise to the top of the
global disease list. Therefore, the use of speed cameras is considered important. This
study evaluated whether speed cameras can reduce traffic accidents, deaths and injuries
due to excessive speed. The study is based on 35 previous studies. The relative reduction
in average speed ranged from 1% to 15% and the proportion of speeding vehicles ranged
from 14% to 65%. Around the camera area, before/after reductions ranged from 8% to
49% for all crashes and from 11% to 44% for fatal and serious injury crashes.
Furthermore, the improvement in pre/post injury accident rates ranged from 8% to 50%.
In conclusion, despite the variability in signal noise levels and methodological
limitations, the consistency of speed and crash reductions across all studies suggests that
speed enforcement cameras are a valuable method for reducing traffic crash injuries and
fatalities.

Li et al. (2013) tried to determine the effects of speed control cameras on reducing
traffic accidents in the UK. Using the Propensity Score Matching (PSM) method, they
compared the Naive before-after approach and the Empirical Bayes (EB) method with
PSM. For the study, 4787 and 771 field data were obtained for the control and treatment
groups respectively for 9 years in the UK. Both EB and PSM methods yielded similar
results, with a significant reduction in the number of all serious accidents occurring where
speed cameras were installed. It was emphasized that PSM can be used as a criterion for
selecting the reference group in before-after control studies. Speed cameras were most
effective in reducing accidents 200 meters away from the camera location.

Tang (2017) argues that penalizing drivers who exceed speed limits will reduce
traffic accidents and evaluates whether speed enforcement cameras used to identify
drivers exceeding speed limits reduce the severity and number of traffic accidents. A
study in Great Britain found that speed cameras significantly improved road safety.
According to the study findings, the installation of 1000 cameras prevented
approximately 1130 collisions and 330 serious injury accidents, saving 190 lives per year
and generating a net benefit of approximately £21 million. The conclusion was that these
effects were highly localized nearby camera and spread as the distance increased, with
more crashes occurring further away from the cameras.

Borsati et al. (2019) emphasize that at the end of 2005, Autos trade per I'ltalia and
the Italian traffic police introduced an average speed monitoring system called Safety
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Tutor on a long stretch of the Italian toll highway network to encourage drivers to obey
speed limits and improve driving safety. In their study, they empirically determine the
extent to which Safety Tutor has been effective in reducing total and fatal accidents on
Italian highways between 2001 and 2017. The results show that a 10% increase in Safety
Tutor coverage leads to an average reduction of 3.9% in total accidents, but there is no
evidence that Safety Tutor has a significant causal effect in reducing fatal accidents.

Material and Methods
Speeding and surveillance cameras

Speeding is defined as driver behavior that exceeds the set limit or drives too fast
for the conditions. Speed is considered to be a factor affecting a significant proportion of
fatal and non-fatal accidents (Forrest M. and others. 2017). This is because exceeding the
permitted speed limits or speeds that are not appropriate for road conditions or traffic
affect both accident probability and accident outcomes. In other words, speed reduces the
possibility of maneuvering in time to avoid the hazard and causes accidents on a scale
that exacerbates the hazard. This is because the higher the speed, the higher the crash
severity (United Nations Economic Commission for Europe Inland Transport Committee
(UNECE), 2010).

Although many factors can influence the choice of speed, as required by Article 13
of the Road Traffic Convention 1968, the driver must always be in control of his vehicle
and must always be in a position to perform all maneuvers required of him. Factors
affecting the choice of speed can be categorized under two headings: external factors and
driver-related factors. However, leaving aside psychological or subjective factors that
may intervene, such as personal fears and the fear of being late, the choice of the
appropriate speed depends mainly on the driver's perception. To determine the
appropriate speed, the driver must be in a position to estimate the speed (UNECE, 2010).

The effects of speed; there are a number of important impacts of excessive or
inappropriate speed that require careful consideration. Very high speeds have major
negative impacts, particularly in terms of road accidents and the resulting deaths, injuries
and property damage. They also lead to significant increases in noise and exhaust
emissions.

Speed cameras

Various types of speed monitoring cameras are used: fixed, mobile and variable
speed. The fixed speed camera was the first version of the speed detector and was
manufactured in London in 1992. Mobile and variable speed cameras are prototype speed
detection cameras that have become prominent in recent years. Mobile speed cameras are
automatic and have the flexibility to be placed in different locations. However, manpower
is required to activate them. Variable speed cameras apply a speed limit by measuring the
average speed between two points on the road to reduce excessive speed (Tang, 2017).

A speed enforcement camera is also called a traffic enforcement camera or traffic
radar. They are available in roadside, car-mounted or hand-held automatic versions. The
task of the cameras is to identify vehicles exceeding the speed limit (Wilson et al., 2010).

Speed monitoring cameras record a digital image of the vehicle if it exceeds the
legal speed limit. This digital image (photo) clearly shows the color, type, make and
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registration number of the vehicle. The digital images also contain the following
information.
e Date of violation
e Time of violation
e Details of the location of the camera recording the image
e Direction of movement of the violating vehicle
Speed of the violating vehicle
The speed limit on the road
The way the car traveled
Other safety and security parameters
Under the law, images from speed cameras can be submitted as violation evidence.
The recorded images are digitally stored in their original form. These images cannot be
modified as the security indicator prevents tampering with the image at any stage. All
images are encrypted with relevant information such as location, date and time. The
format of the original image forms the basis of the evidence presented in court (Marilley,
2019).

Installation criteria for a speed camera
The following criteria must be fulfilled for the installation of speed cameras in an

area.

e The length of the site must be between 0.4 and 1.5 km

e There must have been at least 4 fatal or 8 serious injury accidents per kilometer in
the area to be installed within 3 years prior to installation

e Must be convenient for unloading and loading cameras

e At least 20 per cent of drivers must have exceeded the speed limit

e There should be no other cost-effective solutions to improve road safety (Report
New South Wales Center. 2019).

Positive aspects of speed cameras
Although most of the positive effects of speed cameras are anecdotal, there is no

denying that the awareness of the possibility of cameras at any speed following a given
road affects the mood of many drivers. So much so that inattentive drivers have to think
twice before speeding, especially in urban areas and school zones.

e Situational adaptation: When drivers realize that there is a speed camera in a
certain area, they try not to exceed the speed limit in that area by acting accordingly.

e Random uncertainty: When drivers encounter enough speed cameras, they wonder
whether there are enough speed cameras, especially in urban areas and school zones, and
drive accordingly (Report New South Wales Center. 2019).

Negative aspects of speed cameras
The debate about driving safety and speed cameras is still ongoing. Some

organizations believe that cameras are not important, while others point out that they are
effective in at least a few areas. Drivers tend to control their speed on roads where they
know there are speed cameras in all cases. This is because they can foresee that they may
be affected by speeding fines in the future.

e Slow speeds: Awareness of the presence of a speed camera may cause some
drivers to drive below the posted speed limit, which can pose a risk to road safety.
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e Inaccurate measurements: Radar cameras can give incomplete and inaccurate
readings, which can lead to incorrect fines.

e Lack of clear evidence of improved safety: Although it is a constitutional right to
confront the accused, in the case of these cameras there is no human being to confront
him.

e Selective responses: Drivers change their driving behavior in areas where they
know they are being monitored by cameras, and this behavior does not always carry over
to other areas, especially where the absence of cameras is confirmed. When drivers know
where cameras are not present, they are more likely to speed and behave inattentively in
these areas (Elite Driving School, 2023).

Traffic accidents and their effects

Traffic accidents

A traffic accident is an unplanned intersection of one or more vehicles with other
vehicles, facilities, animals or objects on a public or private road. In other words, a traffic
accident is defined as an event that occurs without prior intention, resulting in death,
injury or loss of property caused by vehicles or their loads while moving on a public road
(Radi, 2008; Hamoud, 2019).

As can be understood from the previous definitions, the following elements must
be present in order to define a traffic accident.

e Element of fault: it is an unintentional action by one or a group of persons due to
negligence, imprudence, carelessness or non-compliance with laws, regulations and
systems.

e Means element: unfair behavior that results in damage and is caused by the use of
vehicles such as automobiles, motorcycles, trailers, etc.

e Public road: the area on which the tortious behavior resulting in damage occurs
due to the vehicle's use of a public road (Radi, 2008).

e Loss of life, property or both: Refers to economic, human and health losses
resulting from traffic accidents (Ayed, 2012).

Accident types

e Collision: an accident involving two or more vehicles with each other, animals or
other objects on the road.

e Rollover: the overturning of a car due to speeding, a defect in the mechanics due
to lack of regular inspection of the vehicle, a defect in the roads, weather conditions or
strong dust-laden winds.

e Running over: when a vehicle runs over a pedestrian or a living being.
Furthermore, traffic accidents can be classified as follows according to their
consequences.

e Minor accidents: These accidents do not lead to human injuries and do not result
in serious or moderate normal damage, but they usually cause loss of time, some pain and
disruption of procedures.

e Moderate accidents: These are accidents that have an economic impact as they
cause material losses in public and private funds, represented by damage to vehicles and
the things they collide with.
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e Serious accidents: These types of accidents cause serious injuries and lead to the
deaths of thousands of people every year. They can cause permanent disabilities that
prevent people from leading normal lives. This type of accident is the most dangerous
type of accident because it has an impact on economic, social and psychological aspects
(Sabiha, 2015).

Causes of traffic accidents
The reasons given below constitute the basic elements of traffic accidents.

Road
The road factors causing traffic accidents are given below.

e Geometric design of the road, horizontal and vertical bends and road surface, lack
of compliance with the permitted speed,

e Engineering defects represented by incorrect design of the road, lack of shoulders
and lack of proper planning during the construction of roads,

e Excavations resulting from maintenance works of some private companies that
lack traffic safety methods,

e Lighting condition in terms of its adequacy, suitability for the road and its effect
on vision (Muhammad, 2003).

The vehicle

The vehicle, the most important tool in traffic, provides benefits to humanity in
many areas. However, it has harmful effects on the environment, society and people, as
well as negative effects in terms of energy consumed. This also has an impact on
economic development (Radi, 2008).

Parameters such as the increase in the number of vehicles, vehicle type, efficiency,
technical safety and quality are determining factors in the involvement of vehicles in
traffic accidents.

Driver
There are indicators that show the extent to which the driver causes accidents,

including traffic violations. Committing traffic violations such as excessive speed,
irregular turning, incorrect overtaking, disobeying traffic lights, irregular stopping, etc.
lead to traffic accidents. In addition, driving under the influence of illness, lack of sleep,
psychological conditions or driving under the influence of alcohol, drugs and stimulants
affects the driver's driving. This situation invites a potential accident (Ben, 2012).

e Lack of experience and training in driving,

o Different aspects of drivers, such as their psychological, physical and mental state,

e Poor driving and bad habits, such as speeding, not obeying the lane, not keeping
a proper distance from the vehicle in front of it and not following traffic rules and
instructions, are among the factors of traffic accidents caused by drivers.

Climate conditions

Drivers are sometimes exposed to weather conditions that cause reduced visibility.
Drivers are affected and some vehicles experience problems such as skidding or
breakdowns. This often leads to traffic congestion and therefore traffic accidents.
Important weather conditions include wind, sandstorms, fog, snow and heavy rain. In
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addition, temperature differences caused by the sun or other factors reduce the coefficient
of friction and make the road more slippery during the day in summer. In all of these
situations, drivers need to be more careful (Ben, 2012).

Pedestrians

In addition to the fact that pedestrians' incorrect use of roads poses a risk for their
safety, they are the most affected by traffic accidents. Pedestrians cause accidents due to
reasons such as not obeying pedestrian crossing lanes, gathering at the places where
traffic accidents occur and children playing on the roads. Generally, neglect of their
families, occupation of pavements by shopkeepers or peddlers force pedestrians to use
the road instead of the pavement (Abdul Aziz Al, 1998). In addition, some pedestrians
find it difficult to cross bridges and therefore they prefer to use wrong roads by risking
their lives instead of a safe road. As a result; it is known that some pedestrians cause
traffic accidents due to their lack of awareness of traffic rules or lack of attention and
precautions (Muhammad, 2003).

Factors affecting traffic accidents in Duhok and the effects of accidents

The statistics of road accidents in the city of Dohuk show a high level of accidents.
The increase in accident rates in Duhok makes it important to identify the causes of these
accidents. One of the aims of this research is to focus on the causes of these accidents. In
the research conducted, most people point out that the main cause of traffic accidents is
ignorance. There are many causes of traffic accidents, especially ignorance, and some of
the important ones are given below.

e The individual receives education from his/her family and continues this
education in every aspect of his/her life. In this region, it has been observed that traffic
culture is not sufficiently acquired both in the family and in educational institutions.

e It has been observed that driver training centers are inadequate in terms of training
and training tools.

e It has been observed that there is a lack of curriculum in driver training centers.

e Itis known that the institutions or persons issuing driving licenses and conducting
exams do not fulfil the requirements of driving principles by being lenient.

The effects of traffic accidents can be divided into three categories in relation to material
and human losses.

e Social impacts: The family may lose a member or a member of the immediate
family, but when this individual is productive and has an important role in society, this is
seen as a loss to society. If the individual is the breadwinner of the family, this can lead
to family breakdown, disintegration and thus social disruption.

e Economic impacts: Material damage, injuries and deaths resulting from traffic
accidents have an impact on national economies and are recognized as an obstacle to
development in developing countries. This is because accidents that can lead to death or
disability harm people, as well as the money spent by the public to treat the injured, as
well as public property and facilities.

e Medical effects: In addition to physical injuries resulting in disability, accidents
also have psychological effects (Sabiha N. 2015).

Results and Discussion
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Every year 1.24 million deaths occur in the world as a result of traffic accidents.
This shows that the number of deaths as a result of traffic accidents is very high and this
number is increasing day by day. It has been determined that about 62% of traffic
accidents occur in 10 countries, which account for more than half (56%) of the world's
population. India, China, the United States of America, the Russian Federation, Brazil,
Iran, Mexico and Indonesia have the highest number of accidents, respectively.

The economic cost of traffic accidents is estimated to be between 1% and 3% of the
total national income of countries around the world. In addition, approximately 10% to
15% of the world's hospital beds are occupied by patients injured in road traffic accidents.

According to traffic accident indicators in the Arab world, more than 500,000 traffic
accidents occur annually, killing more than 30,000 people and injuring more than
250,000. In addition, road accidents in the Arab world cause about 65 billion dollars in
material losses annually, much more than the amount spent on development projects in
developing countries.

According to data on road accidents in Irag, more than 10,753 accidents occurred
in 2019, injuring more than 11,651 people and killing around 2,636 people. Indicators for
road accidents in the Kurdistan region show that 4,400 accidents occurred in 2019,
resulting in 6,080 injuries and 575 fatalities.

The number of traffic accidents in Duhok province between 2011-2019 is given in
Figure 1.
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Figure 1. Number of traffic accidents in Dohuk between 2011 and 2019.

Figure 1 shows that a total of 9428 traffic accidents occurred in Dohuk in 9 years
between 2011-2019.When Figure 2 is examined, the highest number of accidents with
1319 accidents occurred in 2013 and the lowest number of accidents with 629 accidents
occurred in 2012. The average number of accidents per year was 1047.5 and the average
number of accidents per day was approximately 2.9. In addition, the number of accidents
increased from 706 in 2011 to 1002 in 2019, indicating an average annual increase of 4%
in accident rates.

Figure 2 shows the number of people injured in traffic accidents in Dohuk province
between 2011 and 2019.

70



Dogu Fen Bilimleri Dergisi / Journal of Natural & Applied Sciences of East 7(2): 62-76(2024)

Arastirma Makalesi / Research Article

5000
4500
4000

3500
3000
2500
2000
1500
1000
N 11

2011 2012 2013 2014 2015 2016 2017 2018 2019
W Accident 691 | 722 4290 4213 3967 4003 1658 1071 1102

o O

Figure 2. Number of injured people in traffic accidents in Dohuk between 2011-20109.

When Figure 2 is examined, it is seen that a total of 21717 people were injured in
traffic accidents in Duhok province between 2011 and 2019, and this number increased
by an average of 5.32% annually. This means that an average of 2413 people is injured
annually and an average of 6.61 people are injured daily in traffic accidents. Furthermore,
it is observed that the least number of injuries in traffic accidents occurred in 2011 (691)
and the highest number of injuries occurred in 2013 (4290), and the annual average
number of injured was over 4000 in the 4 years between 2013-2016.

Figure 3 shows the number of people killed in traffic accidents in Dohuk province
between 2011 and 2019.
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Figure 3. Number of people killed in traffic accidents in Dohuk between 2011 and 20109.

When Figure 3 is examined, it is seen that a total of 1389 people lost their lives in
traffic accidents in Dohuk province between 2011 and 2019, which corresponds to an
average annual increase of 1.86%. This shows that an average of 154.3 people per year
and 0.42 people per day lost their lives in traffic accidents. In addition, it is seen that the
least number of deaths in traffic accidents occurred in 2011 (83) and the highest number
of deaths occurred in 2013 (260), and the death rates were very high in the 4 years between
2013-2016 and the average annual number of deaths for these years was over 200.

Figure 4 shows the total number of traffic violations and the number of speed-
related violations in Duhok province between 2011 and 2019.
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Figure 4. Total traffic and speed violations in Dohuk between 2011 and 2019.

When Figure 4 is examined, it is seen that the highest number of traffic violations
in Duhok province between 2011 and 2019 was recorded in 2019 with 975916 violations,
of which 75.37% (735580) were speeding violations. It was determined that the lowest
violation was committed in 2011 with 122528 violations, of which approximately 41.79%
(51200) was speed-related. In this 9-year period, while the average annual violation
increased by 25.93%, speed-related violations increased by 34.46%. In addition, an
annual average of 303048 speed-related violations and a daily average of 830.27 speed-
related violations were recorded. While the ratio of speed violations to total violations
was around 40% in the early years, this ratio has increased to more than 70% in recent
years, even reaching 75.37% in 2019. This increase is due to the increase in the number
of speed control cameras from 12 in 2013 to 78 in 2014.

Figure 5 shows the number of vehicles registered with the Traffic Directorate in
Duhok province between 2011 and 2019.
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Figure 5. Number of vehicles registered to Duhok Traffic Directorate between 2011 and
2019.
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When Figure 3 is examined, it is seen that 127279 vehicles were registered in
Duhok province in 2011 according to the data of Duhok Traffic Directorate, and this
number increased to 246492 in 2019 with an average annual increase of 7.62%. This
shows that an average of 14000 new vehicles were registered in Duhok compared to the
previous year. Although there are differences between the rates of increase over the years,
it is determined that this increase is in a regular manner.

Table 1 shows the total number of vehicles, the number of speed violations and the
number of traffic accidents in Dohuk province between 2011 and 2019.

Table 1. Number of traffic accidents in Dohuk between 2011 and 2019

Number of speeding violations Number of vehicles The number of accidents years
51200 127279 706 2011
76065 149268 629 2012
94657 168784 1319 2013
330690 182563 1132 2014
318993 188540 1220 2015
184910 191338 1177 2016
318861 198328 1152 2017
616473 208168 1091 2018
735580 246492 1002 2019

When Table 1 is examined, it is seen that the increase in the number of vehicles and
in the speed, violations have a direct impact on the increase in traffic accidents. When
traffic accidents are compared in terms of the number of vehicles and speed violations, it
is determined that the number of accidents increased from 706 in 2011 to 1002 in 2019
with an average annual increase of 4%, while the number of vehicles increased from
127279 to 246492 with an average annual increase of 7.62% and the number of speed
violations increased from 51200 to 735580 with an average annual increase of 34.46%.
It is seen that both the annual average increase in the number of vehicles and the annual
average increase in the number of speed violations are higher than the annual average
increase in the number of accidents. In particular, despite the high increase in the number
of speed violations, the increase in the average number of accidents per year remains low,
and this is due to the fact that the Duhok Traffic Directorate has placed speed control
cameras in areas where accidents are constantly occurring. The number of traffic
accidents decreased from 1319 in 2013 to 1002 in 2019, despite the increase in the number
of vehicles registered with the Duhok Traffic Directorate and the increase in speed
violations at these points.

The causes of traffic accidents in Dohuk between 2011 and 2019 are categorized
into two groups as speeding and others and the results are given in Table2.

According to the traffic accident statistics of Duhok Traffic Directorate, the
accident rates are high and the reasons for the increase in the accident rates in Duhok
province have also been brought to the agenda. When these reasons are identified,
necessary measures can be taken to reduce these accidents. When Table 2 is analyzed, it
is seen that 52.95% of the traffic accidents that occurred in these 9 years were caused by
speeding and the remaining 47.05% were caused by other reasons. While there was a
general increase in the number of traffic accidents due to other causes after 2011, the
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number of speed-related traffic accidents increased from 428 in 2011 to 900 in 2013 and
then gradually decreased to 432 in 2019.

Table 2. Causes of traffic accidents in Dohuk between 2011 and 2019

Causesof  porcent Total 2019 2018 2017 2016 2015 2014 2013 2012 2011
accidents

Exscsggéng %52.95 4992 432 458 563 570 589 648 900 404 428

Otherreasons  %47.05 4436 570 633 589 607 631 484 419 225 278
Total %100 9428 1002 1091 1152 1177 1220 1132 1319 629 706

This is thought to be due to the fact that Duhok Traffic Directorate placed the speed
control cameras in the areas where accidents occur. Therefore, it can be concluded that
both site selection and the installation of new speed control cameras have an important
role in reducing the number of speed-related traffic accidents in the province.

Conclusion

Traffic accidents are among the major causes of death and disability. The speed at
which a vehicle is travelling is the most important factor for death or injury. The faster
the vehicle is moving, the more energy the occupants are exposed to during a collision
and the greater the degree of injury. If the number of speeding drivers is reduced, it is
expected that the probability of accidents and the severity of accidents will decrease.
Therefore, measures should be taken to reduce vehicle speed in order to prevent injuries
and deaths in traffic accidents. One of the safe speed enforcement methods is the use of
speed control cameras and related automatic devices (Wilson, et. al., 2010).

When the statistics obtained from the Traffic Directorate of Duhok province are
analyzed, it is revealed that there is an increase in both the number of traffic accidents
and the number of deaths and injuries with the increase in speed violations. The possibility
of forecasting the indicators of traffic accidents facilitates the selection of appropriate
planning processes for the future. Thus, accidents can be reduced and the economic costs
associated with traffic accidents in the province can be minimized. The data obtained
from the Traffic Directorate of Duhok province were used in the study and the following
conclusions were drawn in the light of this information.

e It was determined that an average of 1047.5 accidents occurred annually and the
number of accidents increased by 4% annually from 706 in 2011 to 1002 in 2019.

e A total of 21717 people were injured in traffic accidents in Dohuk during this
period and 691 people were injured in 2011. These results show that injuries in traffic
accidents increased at an average annual rate of 5.32% and an average of 2413 people
were injured in traffic accidents per year.

e An average of 154.3 people died in traffic accidents annually and a total of 1389
people died in traffic accidents. Thus, an average annual increase of 1.86% was
determined in mortality rates. It was also observed that in the 4 years between 2013 and
2016, the death rates were very high and the annual average number of deaths for these
years exceeded 200.

e In 2011, 127279 vehicles were registered in Duhok Traffic Directorate, while in
2019 this number increased to 246492 with an average annual increase of 7.62%. This
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shows that an average of 14000 new vehicles was registered in Dohuk in the new year
compared to the previous year.

e The highest number of traffic violations in Duhok province was 975916 violations
in 2019, of which 75.37% (735580) were speed violations. During the 9-year period, the
average annual violation increased by 25.93%, while speed-related violations increased
by 34.46%. While the ratio of speed violations to total violations was around 40% at the
beginning, this ratio has increased to over 70% in recent years.

e While 52.95% of traffic accidents are caused by speeding, the remaining 47.05%
are caused by other causes. The number of traffic accidents caused by other causes has
generally increased since 2011. However, the number of traffic accidents caused by
speeding increased until 2013 and rose to 900 and gradually decreased from 2013 to 432
in 2019.

Although the number of speed violations and the ratio of speed violations to the
total number of violations have increased over the years, the number of accidents, injuries
and fatalities has decreased since 2014. This is thought to be due to the 6.5-fold increase
in the number of speed control cameras in 2014. Therefore, it can be said that speed
control cameras play an important role in reducing speed-related traffic accidents.
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Ozet

Giintimiizdeki bilgi ¢aginda, veri setlerinden anlamli bilgi ¢ikarimi, her zamankinden daha fazla
onem arz etmektedir. Cesitli alanlarda veriler, detayli asamalariyla veri tabani sistemlerinde saklanmakta
ve bu durum, daha biiylik veri setleriyle karst karsiya kalmamiza neden olmaktadir. Biiyiik veri donemi,
makine 6grenmesi tekniklerinin kullanilmasi yoluyla ¢ikarimsal metin 6zetlemenin, dnemli bir arastirma
alan1 haline gelmesini saglamistir. Cikarimsal &zetleme, orijinal metinden dnemli bilgileri segerek daha
kisa ve 6z bir versiyon olusturmay1 amaglamaktadir; bu siire¢, metnin boyutunu kiigiiltiirken temel bilgilerin
korunmasina odaklanir. Bu g¢alismanin amaci, metin 6zetleme siireglerini insan miidahalesi olmaksizin
gergeklestirebilmek ve orijinal metnin anlamini koruyarak etkili bir 6zet iiretimini saglamak i¢in makine
6grenimi modellerinin kullanimini arastirmaktir. Makine 6grenimi temelli modeller ve gikarimsal metin
Ozetleme, bilgisayarlarin insan bilgisi ve dil yeteneginden yoksun olmasindan kaynaklanan zorluklari
agsmak icin c¢esitli ¢oziimler sunmaktadir. Bu ¢aligmada, ¢ikarimsal metin 6zetlemenin, belgelerden
dogrudan ciimleler alarak tutarli bir 6zet olusturmasina dair makine Ogrenimi yaklagimlarinin
uygulanabilirligi ve etkililigi test edilmigtir. K-Ortalamalar, Rastgele Orman, Gradyan Arttirma Makineleri
(GBM)/XGBoost, Lojistik Regresyon ve Destek Vektér Makineleri (SVM) gibi makine &grenimi
yontemleri, mevcut metin veri setleri iizerinde karsilastirmali olarak incelenmis ve performanslari
degerlendirilmistir.

Anahtar Kelimeler: Cikarimsal Metin Ozetleme, Makine Ogrenmesi, Otomatik Metin Ozetleme, Rouge

The Effectiveness of Machine Learning Algorithms in Extractive Text
Summarization: A Comparative Analysis of K-Means, Random Forest,
GBM, Logistic Regression, and SVM

Abstract

In today's information age, extracting meaningful infor-mation from datasets has become more
critical than ever. Data in most fields is stored in detail within database systems, leading to the encounter
with larger datasets. In the era of big data, extractive text summarization using machine learning methods
has become a significant area of study. Extractive summarization aims to create a concise version of the
original text by extracting essential information. This process generally aims to re-duce the text's size while
preserving key information. Our study aims to achieve a brief and fluent summary that maintains the
original text's meaning without human intervention through machine learning models. Machine learning-
based models and extractive text summarization offer various approaches to solve this challenging task, as
computers lack hu-man knowledge and language ability. In this study, the feasibility and ef-fectiveness of
machine learning methods were tested by forming coherent summaries directly from document sentences
using extractive text summa-rization. Algorithms such as K-Means, Random Forest, Gradient Boosting
Machines (GBM) / XGBoost, Logistic Regression, and Support Vector Machines (SVM) were tested, and
their performance was comparatively evaluated on the "BBC News Summary" text datasets.

Keywords: Extractive Text Summarization, Machine Learning, Automatic Text Summarization, Rouge
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Introduction

Nowadays, the ease of obtaining digital data and the increase in the amount of
information have heightened the need for effective text summarization. Traditional text
summarization methods produce superficial information, leading to a need for more
extractive and meaningful summaries.

Text summarization presents the main ideas and important points of a text in a
condensed form. Traditional text summarization methods are based on features such as
word frequency, sentence position, title, and keywords. The first studies on text
summarization were encountered in the 1950s (Luhn, 2010). These early studies focused
on calculating various features of sentences and using these features to determine their
importance. When word frequency was found to be insufficient, methods considering the
position of the sentence within the document were developed. However, these methods
produced shallow and superficial summaries as they could not fully capture the main
points and semantic connections of the text. Extractive text summarization aims to create
more concise and meaningful summaries by utilizing deep semantic relationships and
inferences within the text. These methods can better model the meaning and structure of
the text using machine learning and deep learning techniques. Through this approach,
logical connections, conceptual meanings, and extractive relationships can be captured
more effectively. While traditional text summarization methods produce summaries
based on superficial features of the text, extractive text summarization methods create
more concise, understandable, and informative summaries by relying on deeper and more
meaningful information. In this method, the use of machine learning and deep learning
also helps automate the extractive summarization process and increase scalability
Machine learning is a branch of science that enables computers to learn from data without
human intervention and perform specific tasks using the knowledge obtained from this
learning. It can be used in many fields and provides great convenience. Methods such as
clustering, classification, regression, forecasting, and decision support significantly
impact our lives. Tasks that would take a long time and complex processes can now be
done easily, and developments in this area continue.

Machine learning is also used in fields such as natural language processing and
computer vision. Machine learning algorithms can be used for tasks like understanding
human language, summarizing text, recognizing images, and detecting objects. The first
examples of text summarization studies using machine learning methods were
encountered in the 2000s (Olmez, 2024). With advancements in data storage and
processing technologies, better summaries have been created using machine learning
methods. It is predicted that in the future, these technologies will present new applications
that will simplify and optimize our lives. It can be said that they will support and
transform human activities with their automatic decision-making, prediction, and learning
capabilities.Various studies have been conducted on extractive text summarization. In
extractive summarization, important sentences in the text are selected to create a
summary. In a 2010 study by Gupta and colleagues, significant progress was made in
extractive text summarization by using machine learning and natural language processing
techniques together. They compared various summarization techniques and examined
how texts can be summarized more effectively (Gupta, intelligence, & 2010, 2010).
Additionally, Nenkova and McKeown presented a comprehensive review in 2012 on
evaluating and improving summarization techniques, proposing different methods and
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approaches to enhance the performance of summarization techniques (Nenkova &
McKeown, 2012).

In addition to these studies, different approaches and methods are also present in
the literature. In their 2023 study, Aydin and Ugkan proposed an extractive text
summarization method based on independent clusters in text graphs. This study aims to
convert texts into graphs, create independent clusters, and select important sentences from
these clusters (Aydin and Ugkan, 2023). Erhandi used deep learning methods for text
summarization in 2020. In his study, he investigated the effectiveness of text
summarization using deep learning algorithms and achieved successful results (Erhandi,
2020).There have also been studies on processing and classifying court decisions using
machine learning methods. These studies examine the applicability of text summarization
methods in the legal field. In their 2023 study, Gorentas and Ugkan analyzed the content
and structure of court decisions and created a study that clusters similar decisions using
machine learning methods. This study aims to group court decisions according to specific
criteria (Gorentas and Ugkan, 2023). Additionally, in a similar 2023 study, Gorentas and
colleagues aimed to classify dispute court decisions based on content and structure. This
study provided more effective and faster classification of dispute court decisions
(Gorentas et al., 2023).

These studies significantly contribute to extractive text summarization using
machine learning methods and automatic processing of legal texts, where the decision on
the text is important. Martin Katz and colleagues, in a 2017 study, aimed to predict the
behavior of the United States Supreme Court and increase the predictability of its
decisions using machine learning techniques. They used various machine learning
algorithms for analyzing and classifying court decisions in their study (Martin Katz,
Bommarito, & Blackman, 2017). Mumcuoglu and colleagues conducted a text analysis
using artificial intelligence methods on Turkish Constitutional Court decisions in 2021
(Mumcuoglu, Oztiirk, Ozaktas, &, & 2021, 2021). These studies reveal the strengths and
weaknesses of various methods used in text summarization and demonstrate the
applicability of machine learning methods in the legal field. Studies in different fields
also exist. In a 2019 study, Alpkogak and colleagues used machine learning methods to
detect cyberbullying in Turkish texts (Alpkogak, Tocoglu, Celikten, & Aygiin, 2019). In
a similar study, Yazgili and Baykara conducted cyberbullying detection on Turkish texts
using machine learning methods in 2022 (Yazgili and Baykara, 2022). Cyberbullying
detection has become an important research area with the advancement of information
technologies, and these studies can provide positive results to prevent such bullying.
These studies are pioneering in extractive text summarization using machine learning
methods and automatic processing, offering methods and results that guide other studies
in this field.

In this study, the aim is to develop extractive text summarization models using
machine learning methods. Various machine learning methods, such as Support Vector
Machines (SVM), Gradient Boosting Machines (GBM) / XGBoost, Random Forest
Algorithm, K-Means, and Logistic Regression, have been used to develop more advanced
text summarization models. According to evaluation metrics, the most successful
summarization was achieved with the Logistic Regression model.

This paper is organized into several sections following the introduction. First, the
dataset used in the study and the data preprocessing steps are detailed. Next, the machine
learning algorithms employed for extractive text summarization (K-Means, Random
Forest, Gradient Boosting Machines, Logistic Regression, and Support Vector Machines)
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are presented alongside their performance evaluations. In the findings and discussion
section, the comparisons of different algorithms based on Rouge metrics are conducted,
and the results obtained are analyzed. Finally, the contributions of the study to the field
of summarization and recommendations for future research are addressed in the
conclusion section.

Material and Method
Dataset

The dataset used in the study is BBC News Summary. This dataset is prepared for
inferential text summarization. It contains a total of 2225 news articles from BBC from
2004 to 2005 in the categories of Business, Entertainment, Politics, Sports and
Technology. There are five summaries for each article in the summaries folder. The first
sentence of the article text is the relevant title of the news. (Sharif, 2018).

Distribution of BBC News Categories
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Figure 1. Distribution of BBC News Categories

Method

Text preprocessing was applied to the texts in these categories in the dataset. The
raw text was preprocessed to make it suitable for further processing. The N-Gram model
was used for feature extraction. The TF-IDF method was chosen to convert words into
numerical form. After completing the necessary steps, models were created using K-
Means, Random Forest, Gradient Boosting Machines (GBM) / XGBoost, Logistic
Regression, and Support Vector Machines (SVM) algorithms. Analyses were performed,
and the results were compared using evaluation metrics.
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Figure 2. Flowchart Of Proposed Model

Feature Extraction with N-Gram

N-gram is one of the methods used to mathematically express consecutive
sequences of words in a sentence. It is done using a probabilistic model and is typically
used to calculate the likelihood of a specific word appearing, considering all the words in
the entire text. It helps us understand and model the language structure in texts. When
used together with existing successful methods, it has been found to complement the
shortcomings of those methods (Ozmutlu & Caglar, 2009). It allows for better predictions
and analyses in fields like text mining and natural language processing.

In an n-gram model, the probability of a word occurring depends on the previous
(n-1) words. This probability is expressed as follows:

P(wilwi—(n—1),...,w; — 1) (1)
P : Probability,
w; . Examined word,

w; — (n—1),...,w; — 1 : Previous (n-1) word.
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TF-IDF

TF-IDF (Term Frequency-Inverse Document Frequency) is a vectorization
technique widely used in text mining and information retrieval. TF-IDF is used to
calculate the importance of words in a document. It computes the significance of a term
in a document by considering the term’s frequency in that document and the term's inverse
frequency across all documents. Terms that occur frequently in a document but are rare
across all documents get higher TF-IDF values, highlighting important terms in that
document (Schiitze, Manning, & Raghavan, 2008).

TF-IDF consists of two main components: Term Frequency (TF) and Inverse
Document Frequency (IDF).

Term Frequency (TF)

TF measures how frequently a term (word) appears in a document. It is calculated
as:

TF(t,d) = Frequency of Term in Document )
**7 " Total Number of Terms in Document

t : Term (Word),
d : Document.
Inverse Document Frequency (IDF)

IDF measures how rare a term is across all documents. A term that appears in many
documents is considered less important. IDF is calculated as:

IDF(t) = 1og( )

N
7®)
N : Total number of documents,
df (t): Number of documents containing the term.
TF-IDF Calculation
TF-IDF is calculated by multiplying the TF and IDF values to determine the
importance of a term in a specific document:
TF — IDF(t,d) = TF(t,d) X IDF(t) (3)

Using this formula, terms that occur frequently in a document and are rare across
all documents get high TF-IDF values, thus highlighting them as important terms in that
document.

Clustering Models
K-Means
The K-Means algorithm is one of the well-known machine learning techniques that

groups data into meaningful clusters. It clusters the input data points around a
predetermined number of k centers. The algorithm follows an iterative process where
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each data point is assigned to the nearest center, clusters are formed, and then these
centers are recalculated. This process continues until the goal of minimizing the distance
between clusters is achieved. After these stages, data points with similar characteristics
are gathered in the same clusters, revealing meaningful groups. The aim of K-Means is
to reduce the sum of squared distances between the data points and their respective cluster
centers. In this way, similarities among data points increase, and meaningful groups
emerge.

Initially, k cluster centers are chosen:

al(l)i az(l),ag(l), ""ak(l) (1)

The data points X are distributed into clusters according to the following
relationship in k iterations:

X € Ci(k) if ||x — a;(B)|| < llx — a; (K| (2)

New cluster centers are calculated:

1
a;(k+1 =—Z X 3
R D =D 3)

a;(k + 1): New center of the j-th cluster,
N; : Number of data points assigned to the j-th cluster,
x € C;j(k) : Data points belonging to the cluster at the k-th iteration.

If:
aj(k+1) =a;(k) forallj=1,2,..,k 4)
the algorithm stops due to convergence (Khan, Qian, Information, & 2019, 2019).
Random Forest

Random Forest is a powerful machine learning algorithm created by combining
multiple decision trees. Each decision tree is trained on randomly selected subsets of the
training data and makes independent predictions. The algorithm combines the predictions
of all the trees to make a final decision, without pruning like in individual decision trees.
Thus, it can be described as an ensemble learning approach. Random Forest can be
successfully applied to classification and regression problems.

Combining many trees generally provides higher accuracy than a single decision
tree. Random Forest is more robust against overfitting problems found in Decision Trees.
It can determine feature importance and perform well on large datasets (GORENTAS et
al., 2023).

Basic components of the Random Forest algorithm:

Bootstrap Sampling: For each decision tree, n samples are selected from the
training data using the resampling method.
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Random Feature Selection: At each node, the best splitting feature is chosen from
a randomly selected subset of m features. This ensures the trees are different from each
other.

Decision Function: Each tree h;(x) makes a prediction. For classification, the final
prediction ¥ is determined by the majority vote of all the trees (Breiman, 2001):

y = mode{h;(x), hy(x), ..., hg (x)} (D
For regression, the final prediction y is determined by the average of all the trees:
1 B
=50, Mm@ )

B : Total number of trees,

h;(x): i-th tree's prediction for input x.

Gradient Boosting Machines (GBM) / XGBoost

Gradient Boosting Machines (GBM) and XGBoost are powerful machine learning
algorithms created by combining sequential weak classifiers. The algorithm creates a new
weak classifier in each step by giving more weight to the examples misclassified in the
previous iteration. Thus, by using the gradient descent method across iterations to reduce
errors, a strong composite model is obtained. XGBoost is an advanced version of GBM,
offering faster, more scalable, and higher-performing results. These algorithms can be
successfully used for both classification and regression problems and show superior
performance especially on high-dimensional, sparse, and noisy data. They are frequently
preferred in text classification, natural language processing, finance, and other fields
(Chen, international, & 2016, 2016).

Logistic Regression

Logistic Regression is a widely used classification algorithm in the field of machine
learning. It is used for binary classification problems and models the effect of independent
variables on the dependent variable. This method utilizes the logistic function to estimate
the probability that a target variable belongs to a particular category. Logistic regression
analysis is referred to as binary or multinomial logistic regression depending on the scale
type and number of categories of the target variable. It predicts the probability that a data
point belongs to a specific category (Gorentas Et Al., 2023).

Logistic Function (Sigmoid Function): Logistic regression takes the linear
combination of independent variables and uses the logistic function to convert it into a
probability between 0 and 1.
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0.5

Figure 3. Sigmoid Function Curve for Logistic Regression Model [17]

The logistic function is defined as:

f(x) = (1)

1+e™
Model: The probability that the dependent variable belongs to a specific category
is calculated using the logistic function.
x = Po+ Prx1 + Baxy + o+ Buxp (2)
Bo: Intercept term,
B1, B2, -, Bn: Coefficients of independent variables,
X1, X5, ..., Xy Independent variables.

Probability Estimate: The probability that the dependent variable belongs to a
specific category is calculated using the logistic function.

1
1 + eBo+Bix1+B2x2+ -+ PBnXn)

P(y =1|x) = (3)

P(y = 1|x): Probability that the dependent variable is 1.

Logit Function: The core function of logistic regression. It transforms the linear
combination of independent variables into a value between 0 and 1 using the logit
function, ensuring that the dependent variable takes values only between 0 and 1. Logistic
regression is used to predict the value of the dependent variable in cases where the data
set is not linearly separable. Logistic regression separates data points using a linear
decision boundary and is also used to predict the probability of a specific event.

Support Vector Machines (SVM)

Support Vector Machines (SVM) are powerful machine learning algorithms used
for classification and regression problems. SVM aims to find a decision boundary that
maximizes the separation margin between classes by mapping data samples into a high-
dimensional space. This decision boundary is based on the principle of finding the widest
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margin between classes (Ayata & Cavus, 2022). SVM performs well not only on linearly
separable data but also on complex, non-linear problems by using kernel functions to map
the data space into a high-dimensional space. With its ability to handle noisy and high-
dimensional data, resistance to overfitting, and interpretability, SVM is frequently used
in text classification, image processing, and other fields.

N
Destek \\////
Vektorleri @X pr
A 8 Q
o 8 Y
A A
N
> o
{_\-X’// Destek

S Vektérleri

0, O

o @)

Ty
Figure 4. Support Vector Machine Model (Akca, 2020)
w: Weight vector,
x: Input vector,
b: Bias,
y: Class label (y € {—1, +1}).
SVM classifies using a decision function:
§(x) = sign(wTx + b) (1)

The margin (distance) between the decision boundary (w”x + b) and the
boundaries is maximized. Maximizing this margin enhances the generalization and
performance of SVM.

,\_{OifWTX+b<O, @
1ifwlix+b=0

If the result for a new value is less than 0, it will be closer to the white dots. Vice
versa, if the result is greater than or equal to 0, then it will be closer to the black dots.

Evaluation Metrics

Rouge-1, Rouge-2, and Rouge-L are metrics used to measure the performance of
machine learning-based summarization models by evaluating different aspects of these
models. Rouge-1 measures the unigram overlap between the generated summary and the
reference summary, which means it looks at individual word matches. Rouge-2 evaluates
the bigram overlap, which refers to the matching of two-word sequences between the
model-generated text and human-produced text. Rouge-L analyzes the longest common
subsequences between the generated summary and the reference summary, reflecting the
structural similarity at the sentence level (Chiusano, 2022).
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These metrics help us understand how effective summarization models are. Rouge-
1 typically reflects word-level accuracy, Rouge-2 indicates phrase-level accuracy, and
Rouge-L demonstrates structural similarity at the sentence level. A high Rouge-1 score
shows that the model accurately captures words from the reference text, indicating high
word-level accuracy. A high Rouge-2 score means that the model achieves high phrase-
level accuracy, meaning it correctly matches two consecutive words. A high Rouge-L
score indicates that the model effectively preserves sentence structure and word ordering,
resulting in high sentence-level accuracy. Low Rouge metric values suggest that the
model-generated text shows low similarity with the reference text, implying lower
summarization or translation quality.

Findings and Discussion

Before natural language processing, the BBC News Summary was analyzed for
words that occur frequently in the categories of business, entertainment, politics, sports
and technology.
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Figure 5. Most Frequent Words in Categories

In accordance with the working principles of machine learning methods, data
preprocessing was performed, feature extraction was performed with N-Gram and
vectorized with TF-IDF, and the BBC News Summary data was made 2-dimensional.
Summaries of the news articles made suitable for use in the models were extracted with
K-Means, Random Forest, Gradient Boosting Machines (GBM) / XGBoost, Logistic
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Regression and Support Vector Machines (SVM) algorithms. ROUGE scores were
calculated by comparing with the summaries in the dataset.

—&— rouge-1
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Rouge Scores

0.550 4
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K-Means Random Forest GBM / XGBoost  Logistic Regression Support Vector Machines

Figure 6. Comparison of Rouge Scores

Table 1. Evaluation Results of Summaries Extracted with Machine Learning Methods

Model Average Average Average
Rouge-1 Rouge-2 Rouge-L

K-Means 0.6180 0.4999 0.6073

Random Forest 0.6474 0.5484 0.6419

GBM / XGBoost 0.6575 0.5639 0.6517

Logistic Regression 0.6647 0.5782 0.6587

Supp(_)rt Vector 0.6489 0.5525 0.6439
Machines

Upon examining the results in Figure 6 and Table 1, the K-Means model shows
average performance in Rouge-1 and Rouge-L scores but exhibits the lowest performance
in Rouge-2 scores. Rouge-1 and Rouge-2 scores reflect how models perform in terms of
unigram and bigram matches, while Rouge-L score indicates their sensitivity to document
length and structural similarity.

The Random Forest model performs better in Rouge scores compared to K-Means
but falls behind GBM / XGBoost and Logistic Regression.

The GBM / XGBoost model demonstrates better performance than Random Forest
in Rouge-1 and Rouge-L scores, although it performs lower than Logistic Regression. It
achieves a good result in Rouge-2 scores compared to Random Forest.
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The Logistic Regression model shows the highest performance across all Rouge
scores and can be considered more effective compared to other models.

The Support Vector Machines model exhibits similar performance to Random
Forest and GBM / XGBoost in Rouge-1 and Rouge-L scores but shows slightly lower
performance in Rouge-2 scores.

Overall, all models have demonstrated some success in summarization, but each
has its strengths and weaknesses. Logistic Regression, in particular, performs better in
Rouge-2 scores, which measure the success of matching consecutive words compared to
other models. It can be concluded that Logistic Regression may produce more consistent
and meaningful sentences in summarization and translation tasks.

Conclusion and Discussion

In this study, extractive text summarization was performed using machine learning
methods. Initially, the raw texts from the BBC News Summary dataset underwent
necessary text preprocessing steps. During this phase, the texts were cleaned, tokenized,
and irrelevant elements were removed. Subsequently, the n-gram method was used for
feature extraction, and the texts were vectorized using TF-IDF.

Clustering was performed on the processed data using five different machine
learning methods, and these were applied in the extractive text summarization process.
For each model, the importance scores of the sentences were calculated, and summaries
were generated based on these scores.

According to the study results, the Logistic Regression model stood out by showing
the highest performance in Rouge-1, Rouge-2, and Rouge-L scores. These results indicate
that the Logistic Regression model is superior to other models, especially in the Rouge-2
metric, which measures the success of matching consecutive words. This suggests that
Logistic Regression may produce more consistent and meaningful sentences in
summarization and translation tasks.

Other machine learning models, such as K-Means, Random Forest,
GBM/XGBoost, and Support Vector Machines (SVM), were also evaluated for their text
summarization performance. The GBM/XGBoost model showed better performance than
the Random Forest model in Rouge-1 and Rouge-L scores but was less successful than
the Logistic Regression model. The Random Forest model performed better than K-
Means in Rouge scores but showed lower performance compared to other models. The
Support Vector Machines model exhibited similar performance to other models in Rouge-
1 and Rouge-L scores but showed lower performance in Rouge-2 scores.

The presented results evaluate the text summarization performance of different
machine learning models. The K-Means, Random Forest, GBM/XGBoost, Logistic
Regression, and Support Vector Machines methods were used to extract meaningful
information from datasets and present this information in a summarized format through
text processing, model training, and evaluation stages. The findings from these stages
demonstrate that these models exhibit differences in various performance metrics.

Overall, this study provides valuable insights that could impact model selection in
Al-based text processing applications. The Logistic Regression model emerges as a more
effective option compared to other models for summarization and translation tasks and
could be preferred in practical applications. These findings offer significant information
that may influence model selection in Al-based text processing applications and could
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serve as a crucial foundation for developing new strategies and improving existing
methods in the field of text summarization.
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Ozet

Bu ¢alisma Sirnak {li idil Tlgesi’nde halk hekimliginde kullanilan tibbi bitkileri belirlemek amaciyla
yiiriitiilmiistiir. Bu amacla 2019 yili vejetasyon doneminde idil lgesi’ne bagh 1 belde ve 34 kdyde anket
caligmas1 yapilmistir. Caligma kapsaminda 112 kaynak kisi ile yiiz yiize goriisme yapilmis ve 33 familyaya
ait 73 bitki tiirliniin halk ilac1 olarak kullanildig: tespit edilmistir. Caligma alanindan bitki 6rnekleri
toplanmis, Herbaryum 6rnekleri hazirlanmis ve bilimsel olarak teshis edilmistir. Toplanan 6rnekler Van
Yiiziincii Y1l Universitesi Ziraat Fakiiltesi Bitki Koruma Béliimii herbaryumunda kayit altina alinmistir.
Calisma alaninda belirlenen ve en ¢ok takson iceren familyayalar sirasi ile su sekildedir: Rosaceae 8
(%11.6), Fabaceae 7 (%10.3), Asteraceae 6 (%9.09), Brassicaceae 6 (%7.7) Lamiaceae 5 (%6.4). Saha
calismalarinda tespit edilen taksonlarm bilimsel adlari, kullanilan kisimlari, kullanim sekilleri ve tedavi
edilen rahatsizliklar hakkinda bilgiler verilmistir.

Anahtar Kelimeler: Folk medicine, tibbi bitkiler, Idil, Sirnak.
Plants Used in Folk Medicine in Sirnak (idil) and Their Areas of Use

Abstract

This study was carried out to determine the medicinal plants used in folk medicine in idil district of
Sirnak Province. For this purpose, a survey was conducted in 1 town and 34 villages of Idil District during
the 2019 vegetation period. In the study, face-to-face interviews were held with 112 resource persons and
it was determined that 73 plant species belonging to 33 families were used as folk medicine. Plant samples
were collected from the study area, their herbariums were made and they were scientifically identified. The
samples collected were recorded in Van Yiiziincii Yil University Faculty of Agriculture Department of
Plant Protection herbarium. Among the plants determined to be used in the research area, the first 7 families
with the most taxa are Rosaceae 8 (11.6%), Fabaceae 7 (10.3%), Asteraceae 6 (9.09%), Brassicaceae 6
(7.7%) Lamiaceae 5 (6.4%). After the identified plants are scientifically described, information is given
about the parts used, ways of using them and the diseases treated.

Keywords: Ethnobotanical, medicinal plants, Idil, Sirnak.
Giris

Diinya’da ¢igekli bitki tiir sayisinin 422.000 oldugu ve bunlardan 50.000 ile 70.000
arasinda bitki tiiriiniin tibbi amagla kullanildig1 belirtilmistir (Schippmann ve ark., 2006).
Bazi arastirmacilara gore, gelismekte olan tilkelerin biiyiik cogunlugunda insanlar sifali
bitkileri hastaliklarinin tedavisinde temel kaynak olarak kullanmaktadir (Palombo, 2009;
Miara ve ark., 2019; Sonmez ve ark., 2019). Tiirkiye’de bulunan toplam takson sayis1
kiiltiir bitkileride dahil olmak iizere 11.707, endemik takson sayis1 3.694 ve endemizim
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orani ise %31.82 olarak tespit edilmistir. Bu agidan bakildiginda Tiirkiye floristik
acidan oldukga zengindir ve 140 adet tibbi amacli kullanilan bitki kaydedilmistir (Giiner
ve ark., 2012).

Bitkilerle tedavi hakkindaki ilk kayitlara M.O. 5000’li yillarda Mezopotamya
uygarliginda rastlanmis ve 250 bitkisel drogun kullanildigi belirlenmistir. Bitkilerin
tedavi amacli kullanimi tlkelerin gelismislik diizeyine gore farklilik gostermektedir.
Gelismekte olan {ilkelerde tedavi amagli bitkisel driinlerden niifusun %80’
faydalanmaktadir. Az gelismis {iilkelerde bu oran %95’lere kadar ¢ikmaktadir. Diinya
saglik orgiitiine gore gliniimiizde kullanilan farmasotik ilaglarin %25°1 tibbi bitkilerden
imal edilmektedir (Acibuca ve Bostan Durak, 2018).

Ulkemizde tibbi bitkilere dair en eski bilgiler; Biiyiik Tiirk-islam bilgini Ibni
Sina’nin 11.Y1lzyilda “Kanun” adli eserinde gegmektedir. Biiyiik bir botanik bilgini olan
Ziyaeddin Ibni el Baytar (1197-1248) Anadolu ve Giiney Avrupa’y: gezdikten sonra
yazdig1 “Miifredati ibni Baytar Fit-tip” adli eserinde yakin dogudaki tibbi bitkiler
hakkinda degerli bilgiler bulunmaktadir. 17. ve 18. ylizyillarda yakin doguya seyahatler
diizenleyen Avrupali botanikg¢iler, lilkemiz florasini da incelemis ve basta Kuzeydogu ve
Giliney Anadolu olmak iizere iilkemizde mevcut tibbi ve aromatik bitkileri igeren eserler
yayinlamislardir (Anonim, 2023).

Diinyadaki milyonlarca insan, temel saglik hizmetleri, gelir elde etme ve ge¢im
kaynaklarmin iyilestirilmesi igin tibbi bitkilere giivenmektedir. Diinya Saglik Orgiitiine
gore, bitkisel iirtinlerin uluslararast pazarmin 62 milyar ABD dolar1 oldugu tahmin
edilmektedir ve bu pazarm 2050 yilina kadar 5 trilyon ABD dolarina ulagmasi
beklenmektedir (WHO, 2023).

Gelismekte olan iilkelerde ve kirsal toplumlarda tibbi bitkilerin kullanimi hem
degerli bir kaynak hem de gerekliliktir. Ayrica birinci basamak saglik sistemleri i¢in
gercek bir alternatif sunmaktadir (Hayta et al., 2014).

Insanlarin halk hekimligi uygulamalarini tercih etmesinin iki 6nemli nedeni
bulunmaktadir. Bunlarin biri modern tibbin tiim olanaklarini kullanmasina ragmen
insanlarin hastaliklarina ¢are bulamayisi, bir digeri de ocagin sifa vericiligine olan
inancidir (Beki, 2021). Halk hekimliginde kullanilan tedavi yontemleri toplumlarin sahip
olduklar kiiltiirel degerlere gore farkliliklar gostermektedir. Hatta ortak kiiltiire sahip
olan bazi toplumlarda benzer hastaliklarin tedavisinde farkli yontemlerin uygulandigi da
goriilmektedir (Tek, 2021).

Kirsal kesimde yasayan halkinin biiyiik cogunlugu geleneksel olarak bitkileri,
beslenme ve tibbi amaglar icin kullanmaktadir (Polat ve ark., 2015). Son yillarda
iilkemizde tibbi amacl bitkilerin geleneksel kullanimi arastirmacilarin ilgisini ¢ekmistir.

Giiney Dogu Anadolu Bélgesi, Iran-Turan fitocografik bdlgesinde yer alan genis
ve 6nemli bir kusaktir. iran-Turan florasmin Karakteristik 6zelliklerini gdstermektedir.
Ayni zamanda bu alan floristik kompozisyon bakimindan en zengin alandir. Bolge
florasindaki bu ¢esitlilik ve Anadolu kavimlerinin uzun siiredir tibbi bitki zenginligine
sahip olmalari, bolgede tibbi halk bilgisinin gelisimini agiklamaktadir. Zengin bir floraya
sahip bolgede halk, eskiden oldugu gibi giinlimiizde de sifali bitkilerden yararlanmaktadir
(Muratgeldiev ve ark., 2000; Akgiil, 2008). Etnobotanik ac¢idan bu bolge en az ¢alisiimig
bolgelerin basinda yer almaktadir.

Sirnak’mn Idil flgesi, tibbi bitkilerin zenginligi ve kullanimi acisindan dikkat
cekmektedir. Y 6re halki bitkileri degisik amaglarla kullanmaktadir. Sirnak’m idil
flgesi’ nde yiiriitiilen bu calismada y6re halki tarafindan tibbi amacla kullanilan bitkilerin
tanimlanmasi, bunlarin kullanilabilirligi ve yerel isimleri ile ilgili bilgiler verilmesi ve bu
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kiiltiirin gelecek nesillere aktarilmasi amaglanmaktadir. Bu ¢alismalarin etnobotanik ve
floristik a¢idan ileride yapilacak olan ¢alismalara ©Onemli katki saglayacagi
distiniilmektedir.

Materyal ve Yontem
Calisma alam

Idil ilgesi Giineydogu Anadolu Bélgesi’nin dogusunda bulunmaktadir (K,
37.31379, D, 41.78255, 607 m) (Sekil 1). flgenin Yiizdl¢iimii 1224 km? olup rakimi ise;
773 metredir. Idil’in kuzey ve kuzey batis1 daglik ve engebelik, giineyi ise ovalik bir
arazi ozelligi gdstermektedir. Karasal iklimin egemen oldugu Idil’de yazlar1 kurak ve
sicak, kislar1 soguk ve yagisli gegmektedir. Yagislar genellikle kislar1 kar ve yagmur
olarak diismektedir (Anonim, 2023a). idil, Siiryanilerin yogun yasadig1 dénemlerde iiziim
baglar1 ve sarap yapimiyla iin kazanmigtir (Temel ve Sengiil, 2018). 1924 yilina kadar
koy olan Idil, 1924 yilinda Cizre ilgesine bagl bir Bucak, 1937 yilinda ise ilge olmustur.
Halen ilgeye bagli 64 koy ile bu koylere bagli 21 mezra bulunmaktadir (Anonim, 2023b).
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Sekil 1. Sirnak Ili’nin cografi haritasi.

Kaynak Kkisilerle goriismeler

2019 yili Nisan-Temmuz aylar1 arasinda Sirnak’in Idil Ilgesi’ne bagli 1 belde
(Alcanya) ve 34 koye (Alakamis, Akdag, Bozburun, Cigir, Cayirli, Dirsekli, Dumanli,
Durukdy, Haberli, Karalar, Kirca, Kozluca, Kdycegiz, Oymak, Oyali, Ogiindiik, Ozbek,
Ozen, Pinarbasi, Sulak, Sirtkdy, Tepekdy, Toklu, Tepecik, Tekekdy, Ulak, Ugok, Ugrak,
Yagmurca, Yolacan, Yazman, Yoriik, Yiiksek, Yarbasi) iki defa gidilerek arazi caligmasi
yiiriitiilmiistiir. Sirnak 1li idil Ilgesi ve koylerinde tibbi amagla kullanilan bitkiler
caligmanin materyalini olusturmaktadir. Bu ¢alismada her bir 6rnekleme alanina ikiser
defa gidilerek toplam 112 kaynak kisi ile yliz ylize goriismeler yapilmistir (Sekil 2).
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Sekil 2. Kaynak kisilerle yapilan goriismeler.

Kadinlar, yaslilar, halk hekimleri, gobanlar, dini 6nderler ve ebeler kaynak kisileri
olusturmaktadir. Kaynak kisilerle beraber araziye ¢ikilmis ve sifali olarak belirttikleri
bitkilerin yerel isimleri, toplandig1 yer ve bilgiyi veren kisiye ait bilgiler kaydedilmistir.
Kaynak kisilere uygulanan anket Sekil 3’de verilmistir.
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BITKiSEL HALK ILACLARI ANKET FORMU

Calisma bolgesi (Kdy/Mezra):

Tarih:

Goriisiilen kisi:

Kisinin adresi ve telefonu:

. Bitkinin bilimsel iSmi:...........cooviiiiiiii i e )
. Bitkinin TOrkGe 1Smiz......o.ouvvriniiiiiiin et veeeeaenns )
. Bitkinin yoresel iSmi........c.o.vvviiiiiiiiiiiees e )
. Bitkinin kullanim alan1: o Insan saglig1 o Hayvan saghgi

. Yas grubu: o0 Bebek o Cocuk o Yetiskin

. Cinsiyet: 0 Erkek o Kadin

. Bitkinin kullanilig amaci: )

. Bitkinin kullanim1: o Tek basma a Karlslm hahnde

9. Bitki nereden/hangi ayda toplanir: ..........ccccecevinieii i, )
10. Bitkinin kullanilan kismit: .

11. Kullanlhs/Haznlams yonteml DDogrudan DInfuzyon (demleme) oDekoksiyon

01N DN KW~

o Lapa (katki maddeleri.. e eaes)

o Yaki (katkt maddeleri.............ooooeiiiiiiiiiii )

O DIZEr: (oo e )

12. Kullanim sekli: o Dahilen o Haricen o Diger: ............. )

13. Kullanim dozu / 6l¢iisii : .......... )

14. Kullanim zamani a. 0 Ag karnlna ] Tok karnlna b ] Sabah o Ogle o Aksam
15. Kullanim siiresi: O......... gin O......... hafta o Iyilesinceye kadar

16. Etkisi: o0 Etkisiz o Az etkili o Orta etkili 0 Cok etkili o Tam (kesin) etkili
17. Yan etki: 0 Yok o Cok az o Orta derecede 0 Cok o Oldiiriicii
(agtKlay1niz: ... ..o )

18. Bitkinin tedavi disinda kullanim amact:................ccooevviiiinininnn.. )
19. Bu bilgileri kimden/kimlerden 6grenmis:..........cccoveveecieveneeneennenne. )

20. Diger bilgiler:

Sekil 3. Anket formu

Calismada toplanan bitkiler, Van Yiiziincii Y1l Universitesi Egitim Fakiiltesi
Biyoloji Béliimii Ogretim Uyesi Sayin Prof. Dr. Murat UNAL tarafindan bilimsel olarak
teshis edilmistir. Elde edilen bitkiler Yiiziincii Y1l Universitesi Ziraat Fakiiltesi Bitki
Koruma Béliimii Herboloji Laboratuvarinda saklanmaktadir.

Bulgular ve Tartisma

Idil (Sirnak)’de tibbi bitkilerin geleneksel kullanimima yénelik olarak yapilan bu
calismada 56 erkek ve 56 kadin olmak iizere toplam 112 kisi ile goriisiilmiistiir. Ciftgiler
ve sagalticilar ¢ogunlugu olusmaktadir. Calisma alaninda belirlenen bu bitkilerin 50
(%63)’si yorede dogal olarak yetismekte, 29 (%37)’u ise kiiltiire alinmaktadir.

Calisma siiresince 33 familyaya ait 73 bitki tiiriiniin tedavi amaci ile kullanildig:
belirlenmistir. Calisma alaninda en fazla taksona sahip ilk 5 familya siras1 ile Rosaceae
8 (%11.6), Fabaceae 7 (%10.3), Asteraceae 6 (%9.09), Brassicaceae 6 (%7.7) Lamiaceae
5 (%6.4) olmustur. Calisma sonucunda tespit edilen bitkilerden %97.1°nin insan, %
2.9’nun ise hayvan hastaliklarinin tedavisinde kullanildig1 sonucuna varilmstir.

Calisma alaninda tibbi kullanimi1 belirlenen bitkilerin familya, cins ve tiir adlari,
Tiirk¢e ismi, kullanilan kisimlari, kullanim sekilleri ve kullanim alanlar1 hakkinda bilgiler
verilmistir (Cizelge 1.).
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Cizelge 1. Idil (Sirnak)’de geleneksel olarak kullanilan sifal bitkiler.

Familya Bitkinin bilimsel ad1 | Tiirkce ismi Yerel ismi Kullanilan kistm | Kullamim sekli Kullanim alam
Amaryllidaceae Allium cepa L. Sogan Pivaz Govde, kabuk Kaynatma Mikrop oldiiriicii, yara temizleyici, gézdeki iltihab1
giderici, diz agrilari i¢in
Allium sativum L. Sarimsak Sir Bulbus disleri Taze Ucuk tedavisi, tansiyon diigiiriicti, giir saglar, idrar
yolu enfeksiyonlari
Anacardiaceae Pistacia eurycarpa | Bendek Kizvan, Bittim Dal, meyve, | Kaynatma Kabizlik, hemoroid, mide agris1 ve mide yarasi
Yalt. tohum, regine
Rhus coriaria L. Sumak Simak, Sumak Meyve Taze, kaynatma Hayvan zehirlenmeleri, sirt agrisi, kasinti
Apiaceae Daucus carota L. Yabani havug | Dentefij, Toprak isti | Kaynatma Bobrek tasi, mide rahatsizliklari, seker hastaligi
Denteftrij, aksam
Dentrefij
Apocynaceae Nerium oleander L. Zakkum Rul Yaprak, meyve, | Kaynatma Uyuz ve kaginti
cicek
Araceae Arum dioscoridis Sm. Tirsik Kari, Kardi, Kire | Kok, tohum, | Kaynatma, taze Hemoroid, hazimsizlik, ciger rahatsizliklar
pancari sa yaprak
Asteraceae Anthemis cotula L. Hozan ¢igegi | Papatya, Toprak ustii | Kaynatma Dis agris1, 6dem, grip, agri kesici
Beybunok, aksam
Kulilka  cennet
cehennem
Centaurea iberica | Deligoz Berekran, Toprak isti | Kaynatma Bogmaca
Trevir. & Spreng. dikeni Stirizerk aksam
Gundelia tournefortii | Kenger Kereng Kok, toprak istii | Kaynatma, Mide rahatsizliklari
L. aksam kizartma
Matricaria aurea | Cigegezer Kereflok, Toprak st | Kaynatma, Cocuklarda gaz problemi, bas agrisi, dogum
(Loefl.) Sch. Bip Beybunok, aksam demleme esnasinda karin agrist
Giyake seve,
Gulizerk, Giyake
Onopordum Kav dikeni Kelendor, Kelbes, | Tohum Taze, kaynatma Mide agris1 ve hazimsizlik, bas agrisi, kanser,
carduchorum Bornm. Kolek hemoroid
& Beauverd
Silybum marianum L. Deve dikeni | Kivar, Kerbes Tohum, govde Taze Karaciger ve migde agrisi, hemoroid, hazimsizlik
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Boraginaceae Anchusa azurea Mill. Sigirdili Guriza ra sor Biitiin olarak Taze, kaynatma Viicut bolgesindeki iltihap, yara ve deri
soyulmalar1
Capsella bursa- | Cobangantas: | Nanke cuka, | Toprak istii | Kaynatma, Bobrek rahatsizliklari
Brassicaceae pastoris (L.) Medik. Pikelagik aksam demleme
Lepidium draba L. Yabani tere Kinéberé, Toprak istii | Kaynatma, Migde rahatsizliklari
Kinéber, aksam demleme
Kiremere
Lepidium spinosum | Tere Rasad, Resad Toprak istii | Taze Bogazdaki balgam, guatr hastaligi, viicuttaki
Ard. aksam iltihap, kan yapici, seker hastalig
Nasturtium officinale | Su Teresi Tuzik Toprak tistii | Taze, kaynatma Sindirim ve hazimsizlik
R. Br. aksam
Raphanus sativus L. Turp Trvir Kok Taze Idrar kagirma
Sinapsis arvensis L. Hardal Herdel Toprak tstii | Kaynatma, Viicuttaki iltihap, seker ve tansiyon
aksam demleme
Convolvulaceae Cuscuta ~ campestris | Kiiskiit Dargerinek, Bitkinin tamam1 | Taze, kaynatma Sarilik
Yunck. Tksud, Heblenek
Cucurbitaceae Citrullus lanatus | Karpuz Sebes, Zebes Meyve, tohum Taze, kaynatma Mide, kalp hastalig1 ve kanser, mide agrisi
(Thunb.) Matsum &
Nakai.
Cucumis melo L. Kavun Petig, Gundor Meyve, tohum Taze Kansizlik, hazimsizlik ve kabizlik
Cucumis  melo var. | Misk kavunu | Simamok, Meyve, tohum Taze Karin agrisi, bas agrisi
dudaim (L.) Naudin. Semame
Ecballium  elaterium | Esekhiyart Petrusk, Tiroziya | Meyve Kaynatma Siniizit, basur
(L) A. Rich. kera, Hiyare kera
Fabaceae Astragalus longifolius | Geven Gunebez, Toprak ustii | Taze Seker hastalig1, ag1z yaralar
Lam. Gunibesk aksam
Cicer arietinum L. Nohut Nehk, Nok Tohum Taze, kaynatma Idrar yolu hastaliklar
Glycyrrhiza glabra L. | Meyan Raya susa Kok Kaynatma Hemoroid, 6dem, enfeksiyon
Medicago sativa L. Yonca Nefel Toprak istii | Kaynatma Kadm hastaliklar
aksam
Onobrychis viciifolia | Korunga Sedinank, Toprak istii | Kaynatma, Seker hastaligi, mide kalp ve kanser hastaliklari
Scop. Dimansedik, aksam Demleme
Kuncurok
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Prosopis farcta (Banks | Cediotu Hesuk, Gurnif, | Meyve Taze, kaynatma Mide rahatsizliklar1
& Sol.) J. F. Macbr. Hernuf
Trifolium repens L. Ak tggiil Nefel Toprak istii | Kaynatma Anne siitiinii arttiric
aksam
Fagaceae Quercus brantii Lindl. | Mese Beru, Mazi Meyve Taze Seker hastalig1, ag1z yaralari
Hypericaceae Hypericum Pirpirotu Botav, Batovk, | Toprak iistli | Kaynatma, Seker hastalig1, mide kalp ve kanser hastaliklari
triquetrifolium Turra. Enzerut aksam demleme
Lamiaceae Lamium macrodon L. | Ballibaba Mijmijok Toprak tstii | Demleme, taze Adet diizensizligi ve agrilari, hemoroid
aksam
Mentha longifolia (L.) | Yarpuz Pung Toprak tstii | Kaynatma Idrar yolu enfeksiyonlari, zehirlenmeler, ishal,
Huds. aksam seker hastalig1 ve kire¢clenme
Mentha x piperita L. Nane Negneg Toprak isti | Kaynatma Zehirlenme
aksam
Teucrium polium L. Aci1 yavsan Bojdang, Toprak istli | Taze, kaynatma Mide rahatsizliklari, seker hastaligi, grip, gozdeki
Beojdang, aksam agri ve iltihaplanma
Bojnak, Baristo
Thymbra spicata L. Zahter, Hilkisok Yaprak Taze, demleme Mide rahatsizliklari, hazimsizlik bas agrisi, dis
Kekik agrisi, karin sisligi, grip
Linaceae Linum pubescens | Keten Kulilka hamri Tohum Taze Kabizlik
Banks & Sol.
Lythraceae Punica granatum L. Nar Hinar, Henar Meyve,  ¢igek, | Kaynatma [shal
meyve kabugu
Malvaceae Alcea hohenackeri | Hatmi Darhiro, Hiro, | Cigek ve polen Demleme Tansiyon seker, bronsit ve grip, kalp ve damar
(Boiss.&Huet) Boiss. Dahirok rahatsizliklari, damar temizligi
Hibiscus  esculentus | Bamya Bami, Bamya Meyve Kaynatma Bagirsak rahatsizliklari, kabizlik
(L.) Moench.
Malva neglecta Wallr. | Ebegiimeci Tolik Toprak istii | Kaynatma Seker hastaligi, halsizlik, adet olamama, karin
aksam iltihabi, karin sisligi, sahte gebeligin yok edilmesi,
yumurtalik ve karindaki tiim pisliklerin disar
akmasi, diz agrilar1 ve romatizma
Moraceae Ficus carica L. Incir Hejir, Hecir Meyve Kaynatma Hemoroid, kalp  rahatsizligi,  yumurtahk
rahatsizliklari, iltihap ve kabizlik
Morus nigra L. Dut Tu, Tusem, | Meyve, yaprak Taze, kaynatma Gogiis siskinligi ve agrisi, ¢iban iltihabi
Barsinek

99



Dogu Fen Bilimleri Dergisi / Journal of Natural & Applied Sciences of East 7(2): 92-106(2024)

Arastirma Makalesi / Research Article

Oleaceae Olea europaea L. Zeytin Zeytun Meyve, vyaprak, | Yag Kabizlik, adet ve sahte gebelik, meme agrilari,
dal meme ucunda kuruma ve catlama
Papaveraceae Papaver rhoeas L. Gelincik Hechecok, Toprak stii | Kaynatma Diz agrilar1, grip, bas agris1 ve oksiiriik
Kulilka buku | aksam
zava, Kulilka
nisane
Platanaceae Platanus orientalis L. | Cinar Cnar, Dara ¢inare | Yaprak Kaynatma, Seker hastalig1 ve diz kireglenmesi
demleme
Poaceae Hordeum vulgare L. Arpa Ca, Ce Tohum Kaynatma Bagirsak iltihabi ve kabizlik
Triticum aestivum L. Bugday Genim Tohum Kaynatma Oksiiriik, siit arttirict
Polygonaceae Rumex crispus L. Labada Tirsok Yaprak Taze, kaynatma Karin sisligi ve bagirsak iltihab1
Portulacaceae Portulaca oleracea L. | Semizotu Parpar, Pirpar Toprak ustii | Kaynatma Idrar yolu rahatsizliklari, seker hastaligi, kanmn
aksami pthtilagmasi, viicuttaki beze benzeri benler, mide
ve ciger rahatsizliklari, kabizlik ve demir eksikligi
Pteridaceae Adiantum capillus- | Egrelti Pora fatime, | Yesil aksam Kaynatma Dalak rahatsizligi, grip ve 6ksiiriik
veneris L. Rihana be behn,
Pora Fatma
nebiya
Ranunculaceae Anemone coronaria L. | Dag lalesi Gangilok, Catr Toprak ustii | Taze Hemoroid
aksam
Ranunculus cuneatus | Digiingicegi | Pizpizok, Giyaye | Toprak usti | Taze Romatizma
Boiss. penir, Giyazerk aksam
Ranunculus  kotschyi | Diigiingicegi | Cinarok Yaprak Taze Romatizma
Boiss.
Rhamnaceae Paliurus spina-christi | Karagalh Guhke  seyten, | Meyve, dal Taze, kaynatma Catlak, seker hastalig
Mill. Stirik, Guharoke
seyten
Rosaceae Amygdalus communis | Badem Behiv Meyve Taze Agiz yaralar1, egzamalar, sa¢ giirlestirici
L.
Armeniaca  vulgaris | Kayist Mismigk, Mismis, | Meyve Taze, kaynatma Kansizlik, kabizlik
Lam. Keysi
Cerasus avium (L.) | Kiraz Karesi, Keresi Toprak tistl Demleme Idrar yolu rahatsizliklari, siit arttiric
Moench
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Crataegus  azarolus | Alig Guhij Meyve, yaprak Kaynatma Bobrek tagi rahatsizligi

(L.) Bosc. ex. dc.

Cydonia oblonga Mill. | Ayva Bih, Bih Meyve Kaynatma Bogaz iltihab:

Pyrus communis L. Armut Kargik Meyve Taze, demleme Idrar soktiiriicii, bobrek rahatsizliklar:

Rosa canina L. Kusburnu Silan Meyve Demleme Hemoroid, grip, kanser

Rubus caesius L. Bogiirtlen, Direh Meyve Taze, kaynatma Yumurtalik kistleri

Ahududu

Rutaceae Citrus  limon  (L.) | Limon Limon, Leymun Meyve Taze, kaynatma Bobrek tast, grip

Osheck
Solanaceae Capsicum annuum L. Biber Isot, Biber Meyve Kaynatma Sarilik ve mide agrisi

Solanum melongena L. | Patlican Bacana res Meyve Kaynatma Bagirsak iltihab1 ve enfeksiyon, kalp hastaligi,

hemoroid

Solanum tuberosum L. | Patates Patata, Patat Yumru Taze Yaniklar, yiizde ve viicutta olusan giines lekeleri
Ulmaceae Celtis tournefortii | Citlenbik Teev, Teu, Tiok, | Meyve

Lam.
Urticaceae Urtica dioica L. Isirgan Gezgezk, Toprak isti | Kaynatma Grip, Oksiirik ve bas agrisi, seker hastaligi,

Gezgezik aksam yumurtalik kistleri, romatizmal hastaliklar

Vitaceae Vitis vinifera L. Asma Tirh, Harsim Meyve, dal Kaynatma Hemoroid, zehirlenmeler, kalp rahatsizliklari
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Yiirtitiilen bu ¢alisma sonucu 28 hastaliga kars1 154 farkli taksonun kullanildigi
tespit edilmistir. Calismada belirlenen ilk yedi hastalik ve bu hastaliklara kars1 kullanilan
bitki sayis1 Cizelge 2’de verilmistir.

Cizelge 2. Bitkilerin farmakolojik siniflandirilmasi

Hastahklar Hastahga karsi kullanilan bitkiler

Gastrointestinal hastaliklar (23) | Arum dioscoridis, Silybum marianum, Onopordum carduchorum,
Gundelia tournefortii, Matricaria aurea, Daucus carota, Pistacia
eurycarpa, Hibiscus esculentus, Punica granatum, Thymbra spica,
Teucrium polium, Hypericum triquetrifolium, Cucumis melo,
Nasturtium officinale, Cardaria draba, Vitis vinifera, Armenica
vulgaris, Portulaca oleracea, Anemone cronaria, Ficus carica,
Ecballium elaterium, Solanum melongena, Rosa canina.

Seker hastaligi (12) Sinapsis arvensis, Daucus carota, Malva neglecta, Alcea
hohenackeri, Teucrium polium, Mentha longifolia, Hipericum
tiquetrifolium, Quercus brantii, Prosopis farcta, Urtica dioica,
Platanus orientalis, Portulaca oleracea

Bobrek ve idrar yolu | Daucus carota, Allium sativum, Mentha longifolia, Capsella bursa-

rahatsizliklar1 (10) pastoris, Raphanus sativus, Citrus limon, Pyrus communis,
Cratagus aronia, Prunus cerasus, Portulaca oleracea
Eklem agrilar1 (9) Rhus coriaria, Urtica dioica, Ranunculus cuneatus, Ranunculus

kotschyi, Platanus orientalis, Papaver rhoaes, Allium cepa,
Teuccrium polium, Mentha triguetrifolium

Cilt hastaliklari (8) Nerium oleander, Rhus coriaria, Solanum tuberosum, Amygdalus
communis, Paliurus spina-christi, Portulaca oleracea, Allium
sativum, Anchusa azurea.

[ltihabi hastaliklar (7) Sinapsis arvensis, Allium sativum, Lepidium sativum, Solanum
melongena, Prunus persica, Prunus cerasus, Cydonia oblonga
Kadin hastaliklar1 (7) Malva neglecta, Lamium macrodon, Medicaco sativa, Trifolium

repens, Urtica dioica, Ficus carica, Olea europaea

Calisma alaninda yore halki tarafindan en ¢ok kullanilan bitkiler ve kullanim
amaglar su sekildedir;

Gundelia tournefortii, mide rahatsizliklarina karsi kullanilmaktadir. Bu bitkinin
mide agrilarinda kullanildigina Giildas (2009), Senkardes (2010) ve Arasan (2014)’da
deginmislerdir.

Onopordum carduchorum mide agrisi, bas agrisi, hazimsizlik, hemoroid gibi
rahatsizliklarda kullanilmaktadir. Ayrica kansere iyi geldigi sdylenmektedir. Arasan
(2014) bitkinin hemoroid, Senkardes (2010) ise {llser tedavisinde kullanildigini
belirtmektedir.

Ecballium elaterium bitkisi yorede siniizit ve hemoroid tedavisinde
kullanilmaktadir. Benzer sekilde kullanim Yildiz (1995), Simsek ve ark. (2002), Kazan
(2007), Bulut (2008), Metin (2009), Deniz ve ark. (2010), Poyraz Kayabas1 (2011), Sargin
(2013), Arasan (2014) ve Keskin (2018) tarafindan da belirtilmistir.

Teucrium polium adli bitkinin mide rahatsizliklari, seker hastaligi, grip, goz iltihabi
ve agrilarina, nefes darligi ve romatizmaya iyi geldigi i¢in kullanilmaktadir. Baytop
(1999), Bulut (2006), Balos (2007), Akan ve ark. (2008), Polat (2010), Dogan ve Bagci
(2011) seker hastaligina kars1 kullanildigini belirtmislerdir. Ayrica Ertug (2002), Bulut
(2006), Kazan (2007), Altundag (2009) ve Oguz ve Tepe (2017) mide rahatsizliklarinda
kullanildigin1 belirtmiglerdir. Literatiirde goz tedavisinde kullanimina dair herhangi bir
bilgiye rastlanmadi.
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Malva neglecta calisma alaninda seker hastaligi, kadinsal rahatsizliklar, halsizlik,
karin sisligi, yumurtalik iltihab1 ve romatizmaya kars1 kullanilmaktadir. Simsek ve ark.
(2002), Bulut (2006) ve Metin (2009), bu bitkinin adet sancilara karsi kullanildigini
belirtmislerdir. Arituluk (2010) ise, kadinsal rahatsizliklar ve romatizmaya karsi
kullanildigindan bahsetmektedir.

Papaver rhoeas, yorede diz agrisi, bas agrisi ve gribal enfeksiyonlarin tedavisinde
kullanilmaktadir. Bulut (2008), 6ksiiriik icin Arasan (2014) ise soguk alginlig1, dkstiriik
gibi durumlarda kullanildigini belirtmektedir.

Portulaca oleracea, yoredeki halk tarafindan kalp rahatsizliklari, idrar yolu
enfeksiyonlari, seker hastaligi, kan pihtilagsmalari, mide rahatsizliklar, sigil benzeri viicut
sigliklerinde, kabizlik ve demir eksikliginde kullanilmaktadir. Benzer kullanim Yildiz
(1995) ve Bulut (2006) tarafindan bildirilmistir.

Platanus orientalis, yorede seker hastaligi ve diz kireglenmesine Kkarsi
kullanilmaktadir. Polat (2010), Aktan (2011) ve Arasan (2014) diz kire¢glenmesine kars1
Keskin (2018) ise sariliga kars1 kullanildigina dair bilgiler vermislerdir.

Amygdalus communis, ¢alisma alaninda ag1z yaralar1 tedavisinde ve viicutta olusan
egzamalara karst kullanilmaktadir. Ayrica sag1 giirlestirmek amaciyla da bitkiden elde
edilen yag saca uygulanmaktadir. Polat (2010), bitkinin ciltteki yara ve lekelere iyi
geldigini, Deniz ve ark. (2010), viicut yaralar1 ve sa¢ sagligi i¢in kullanildigin1 Arasan
(2014) ise, ag1z yaralarina kars1 kullanildigini belirtmistir.

Armeniaca vulgaris, 6zellikle kansizlik problemi olan ¢ocuklarda kullanilmaktadir.
Ayrica kabizlik durumunda da suyu icilmektedir. Baytop (1999), Senkardes, (2010),
Dogan ve Bagc1 (2011), Poyraz Kayabasi (2011) ve Sargin (2013) adli arastirmacilar
kabizliga kars1 kullanildigindan bahsetmektedirler.

Urtica dioica ¢alisma alaninda gribal enfeksiyonlarda, oksiiriik ve bas agrisi, seker
hastaligi, kadinlarda yumurtalik kistleri, kanser ve romatizmaya kars1 kullanilmaktadir.
Literatiirde bu bitkinin kansere, romatizmal ve eklem agrilarmma karsi kullanildig
bildirilmistir (Baytop, 1999; Ertug, 2002; Simsek ve ark., 2002; Bulut, 2006; Kazan,
2007; Akgiil, 2008; Giildas, 2009; Arituluk, 2010; Ayandin, 2010; Deniz ve ark., 2010;
Polat, 2010; Senkardes, 2010; Dogan ve Bagci, 2011; Miikemre, 2013; Sargin, 2013;
Miikemre, 2013; Sargin, 2013).

Sonuc¢

Yiiriitillen bu ¢aligma sonucunda goriisiilen 112 kaynak kisinin ¢ogu giftciler ve
sagalticilardan olugsmaktadir ve biiyiik gogunlugu 45 yas {izerindedir. Bolgede geng nesil,
geleneksel halk hekimligi konusunda yeterli bilgiye sahip degildir. Bu durum elde edilen
bu bilgilerin son kusaklarla beraber yok olma tehlikesini dogurmaktadir. Kaynak kisilerle
yapilan goriismeler sonucunda sifali bitkilerin genellikle gida amacli kullanildig: tespit
edilmistir. Ancak bazi bitkilerin yem bitkisi olarak, bazilarinin siis bitkisi, bazilarinin
ise barmak ve yakacak olarak kullanildiklart belirlenmistir. Tespit edilen bitkilerden
29 tanesi kiiltiire alinmakta, 50 tanesi ise yabani olarak yetismektedir. Baz1 sifali
bitkiler tek basina kullanilirken bazilar1 da su, tereyagi, zeytinyagi, bal, yumurta, siit,
yogurt gibi yardimc1 maddelerle kullanilmaktadir. Tespit edilen bitkiler bas agrisi, dis
agrisi, goz iltihabi, agiz yaralari, bogaz hastaliklari, kulak rahatsizliklari, karin agrisi,
mide agris1, hazimsizlik, hemoroid, cilt rahatsizliklari, kanser, kalp rahatsizliklari,
grip, kadin hastaliklar1 gibi birgok alanda kullanilmaktadir.
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Calismada elde edilen verilere gore tedavi amaciyla kullanilan 79 bitkiden 55 tanesi
dahilen, 8 tanesi ise haricen kullanilmaktadir. Hem haricen hem de dahilen kullanilan
bitki sayis1 ise 16 tanedir.

Tespit edilen bitkilerin bilimsel isimleri, kullaniom amaci ve kullanim sekli
belirlenmis, yore halkinin gegmisten gliniimiize binlerce yillik bilgi birikimlerinin ve
deneyimlerinin gelecek nesillere aktarilmasi saglanmaya calisilmistir. Elde edilen
bilgilerin bir¢coguna literatiirde rastlanmamasi ve calisma alaninda bu tarz ¢alismalar
yapilmamis olmasi olduk¢a 6nemli bir sonugtur. Boylece bu galisma ile halk hekimliginde
kullanilan bir¢ok bitkinin bilim diinyasina tanitilmasi amaglanmistir.
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Ozet

Bazi tritikale gesitlerinin tohum ve saman verimlerinin belirlenmesi ve tritikale samanlarinin kalite
acisindan degerlendirilmesi amaciyla bu ¢alisma yiiriitiilmiistiir. Calisma Elaz1g ili kosullarinda 2014-2015
tiretim sezonunda, tesadiif bloklar1 deneme desenine gore ii¢ tekerriirlii olarak kurulup, yiiriitilmiistiir.
Calismada, tritikale ¢esitlerine ait biyolojik verim, tohum verimi, bin tane agirlig1, ham protein orani, ham
protein verimi, ham kiil orani, NDF (nétr deterjanda ¢oziinmeyen lif) orani ve KMT (kuru madde tiiketimi)
orani agisindan gesitler arasinda tespit edilen farkliliklarin istatistiksel olarak dnemli, saman verimi, hasat
indeksi, ADF (asit deterjanda ¢6ziinmeyen lif) oran1i, SKM (sindirilebilir kuru madde) orani, NYD (nispi
yem degeri), SE (Sindirilebilir enerji) ve ME (metabolik enerji) acisindan cesitler arasinda tespit edilen
farkliliklarin ise istatistiksel olarak 6nemsiz oldugu goriilmiistiir. Calismada tritikale ¢esitlerinin biyolojik
verimleri 819-1386 kg/da, tohum verimleri 321-408 kg/da, saman verimleri 598-961 kg/da, hasat indeksleri
%24.4-30.8 ve bin tane agirhiklart 31.6-42.8 g arasinda degisim gostermistir. Tritikale cesitlerinin
samanlarina ait ham protein oranlar1 %2.22-2.94, ham protein verimleri 14.0-27.1 kg/da, ham kiil oranlari
%6.01-8.38, ADF oranlar1 %50.2-53.2, NDF oranlar1 %75.4-79.0, SKM oranlar1 %47.4-49.8, KMT
oranlar1 %1.52-1.59, NYD 56.8-61.1, SE 2.30-2.40 Mcal/kg ve ME 1.89-1.97 Mcal/kg arasinda degisim
gostermistir. Sonug olarak tohum verimi, saman verimi ve saman kalitesi agisindan Mehmetbey ¢esidi
disinda kalan diger ¢esitlerin 6ne ¢iktig1 belirlenmistir.

Anahtar Kelimeler: Xtriticosecale, tohum, saman, verim, kalite

Comparison of Some Triticale Cultivars in terms of Seed and Straw Yields
and Straw Quality

Abstract

This study was carried out to determine the seed and straw yields of some triticale cultivars and to
evaluate the quality of triticale straw. The study was established and conducted in Elazig province
conditions in the 2014-2015 growing season according to the randomize blocks trial design with three
replications. In the study, the differences among the triticale cultivars in terms of biological yield, seed
yield, thousand grain weight, crude protein ratio, crude protein yield, crude ash ratio, NDF (neutral
detergent fiber) ratio and DMI (dry matter intake) ratio were statistically significant, the differences
between the cultivars in terms of straw yield, harvest index, ADF (acid detergent fiber) ratio, DDM
(digestible dry matter) ratio, RFV (relative feed value), DE (digestible energy) and ME (metabolic energy)
were found to be statistically insignificant. In the study, biological yields of triticale cultivars varied
between 819-1386 kg/da, seed yields 321-408 kg/da, straw yields 598-961 kg/da, harvest indexes 24.4-
30.8% and thousand grain weights 31.6-42.8 g. Crude protein ratios of the straws of triticale cultivars varied
between 2.22-2.94%, crude protein yields 14.0-27.1 kg/da, crude ash ratios 6.01-8.38%, ADF ratios 50.2-
53.2%, NDF ratios 75.4-79.0%, DDM ratios 47.4-49.8%, DMI ratios 1.52-1.59%, RFV 56.8-61.1, DE 2.30-
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2.40 Mcal/kg and ME 1.89-1.97 Mcal/kg. As a result, in terms of seed yield, straw yield and straw quality,
it was determined that the other cultivars except Mehmetbey cultivar stood out.

Keywords: Xtriticosecale, seed, straw, yield, quality

Giris

Diinyada temel besin maddeleri agisindan bakildiginda tahillarin 6n plana ¢iktigi ve
tahillar i¢erisinde de tritikalenin hayvan beslemede yliksek verim ve kaliteye sahip oldugu
goriilmektedir (Naneli, 2024). Yiiksek verim Ozelligine sahip bugday ile olumsuz
kosullara dayaniklilik 6zelligine sahip ¢avdarin melezinden elde edilen tritikaleden
(XTriticosecale Wittmack), kirag ve verimi diisiik olan arazilerde diger tahillara nazaran
daha yiiksek verim alinabilmektedir (Sirat ve ark., 2020). Ayrica uzun bitki boyu ile
saglam saplara sahip olmasi nedeniyle, saman verimi daha yiiksek olmaktadir (Atak ve
Ciftei, 2005; Mut ve ark., 2005). Diger serin iklim tahillarina oranla tritikale, topraktan
daha fazla faydalanmakta ve farkli ekolojik kosullarda daha dayanikli olabilmektedir
(Alp, 2009).

Tritikale, ot ve tane veriminin yliksek, gelisme ve biiylime 6zelliginin iyi ve lisin
iceriginin yliksek oranda olmasi gibi nedenlerden dolay1 hem insan ve hem de hayvan
beslenmesinde kullanilan 6nemli bir tahildir. Tritikale, marjinal alanlarda ekilebilme
olanagina sahip olmasindan dolay1 hayvanlarin yem ihtiyacinin giderilmesi amaciyla
yetistiricilikte ilk akla gelen bitkilerden bir tanesidir. Tritikalenin yeni ¢esitlerinin 1slah
edilmesiyle, ekim alani ve tiretim miktarinin arttirilabilecegi bildirilmektedir (Mergoum
ve ark., 1992; Kiin, 1996).

Demir ve ark. (2024) tarafindan tritikalenin, bugday bitkisine gore zorlayict iklim
kosullart ile kirag arazilere daha dayanikli bir tahil ¢esidi oldugu ve bu 6zelliginden dolay1
hem insan hem de hayvan beslenmesinde kullanilabilecek 6nemli alternatif bir bitki
oldugunu ifade etmislerdir. Oral ve ark. (2020) tarafindan da iilkemizde ve Van
bolgesinde ekimlerin biiyiik oranda mevsimsel yagislara bagli oldugunu, bu nedenle
bir¢ok tarlanin nadasa birakildigini ve diger tahillarin yetisemedigi verimsiz ve kirag
arazilerin tritikale cesitleri ile degerlendirilerek nadas alanlarinin azaltilabilecegini
bildirmiglerdir.

Son yapilan ¢aligmalarda, tritikalenin hayvan besleme acisindan birgok 6zelliginin
(ot verimi, lif i¢erigi, kuru madde orani ve sindirilebilirlik derecesi) diger tahil tiirlerine
gore esdeger veya daha dstiin oldugu bildirilmektedir. Protein orani ile amino asit
iceriginin ve dengesinin bugdaya oranla daha iyi oldugu saptanmistir (Fernandez-Figares
ve ark., 2000). Ayrica tanelerindeki bazi besin maddelerinin (demir, mangan, fosfor ve
bakir gibi) yiiksek olmasi sebebiyle hayvan beslemede yulaf, arpa ve bugday gibi
tahillarin yerine kullanilabilecegi bildirilmistir (Ciftci ve ark., 2003).

Bu ¢alismada, Dogu Anadolu Bélgesinde 6zellikle Elaz1g ilinde sulanamayan, arpa
ve bugday yetistiriciligi i¢in uygun olmayan kira¢ arazilerde, insan ve hayvan
beslenmesinde alternatif olarak degerlendirilebilecek tritikale cesitlerinin tohum ve
saman verimi ile tritikale samaninin kalite karakterleri agisindan degerlendirilmesi ve
bolge kosullarina uygun tritikale ¢esitlerinin belirlenmesi amaglanmistir.
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Materyal ve Yontem

Arastirma 2014-2015 iiretim sezonunda Elazig ili Merkez ilgesine bagl Coteli
koytinde bir ¢iftci arazisinde kuru kosullarda yiiriitiilmiistiir. Arastirmada bitki materyali
olarak 10 farkl tritikale ¢esidi (Alperbey, Aysehanim, Karma, Mehmetbey, Melez-2001,
Mikham, 2002, Presto, Tacettinbey, Tatlicak 97 ve Umranhanim) kullanilmastir.

Elazig Meteoroloji 13. Bolge Miidiirliigii'nden elde edilen ve vejetasyon donemi
(Ekim 2014-Temmuz 2015) ile uzun yillar1 kapsayan iklim verilerine iliskin bilgiler
Tablo 1°de yer almaktadir. Tablo 1’de sunulan iklim verilerine gore, vejetasyon donemine
ait (Ekim 2014-Temmuz 2015) ortalama sicaklik 11.8 °C, toplam yagis miktar1 485.4 mm
ve ortalama nispi nem orani %60 olarak kaydedilmistir. Calismanin gerceklestirildigi
vejetasyon doneminin iklim verileri, uzun yillar boyunca elde edilen ortalamalarla
karsilagtirildiginda, ortalama sicaklik degerlerinin benzer oldugu, vejetasyon donemi
toplam yagis miktariin uzun yillara kiyasla daha yiliksek oldugu, ancak nispi nem
oraninin daha diisiik oldugu belirlenmistir.

Bingdl Universitesi Ziraat Fakiiltesi Toprak Bilimi ve Bitki Besleme
Laboratuvarinda yapilan toprak analizi sonuglarina gore; incelenen toprak biinyesinin
tinlt bir yapiya sahip ve pH diizeyinin 7.78 ile hafif alkalin oldugu tespit edilmistir.
Topragin tuzluluk diizeyi tuzsuz (%0.012) ve kalsiyum karbonat i¢erigi %10.64 ile kiregli
oldugu belirlenmistir. Organik madde icerigi ¢ok diisiik (%0.42), fosfor icerigi az (5.67
kg/da) ve potasyum (21.36 kg/da) agisindan da yeterli diizeyde oldugu saptanmustir.

Tablo 1. Elaz1g ilinin 2014-2015 Vejetasyon Dénemi ve Uzun Yillara Ait iklim Verileri*
Ortalama Sicakhk (°C) Toplam Yags (mm)  Ortalama Nispi Nem (%)

Aylar Vejetasyon Uzun Vejetasyon Uzun Vejetasyon Uzun

Donemi Yillar Donemi Yillar Donemi Yillar

Ekim (2014) 14.3 13.2 62.0 46.3 66.3 82.6
Kasim (2014) 6.5 5.6 81.2 58.7 68.8 84.6
Aralik (2014) 5.7 4.9 40.3 46 81 89.5
Ocak (2015) 0 1.8 29.3 50.3 65.4 86.3
Subat (2015) 3.6 3.9 83.7 495 75.9 75.8
Mart (2015) 6.1 8.6 1241 57.1 70.6 74.4
Nisan (2015) 11 13.1 32.6 74.9 60.3 66.3
Mayis (2015) 17.6 17.7 26.6 53.9 49.4 56.2
Haziran (2015) 24 224 5.6 13 35.9 39.8
Temmuz (2015) 29 28.1 0 3.7 26.2 30.2
Ort/Toplam 11.8 11.9 485.4 453.4 60 68.6

*Elaz1g Meteoroloji 13. Bolge Mudiirligi (2015)

Arastirmaya ait deneme, parseller 5 metre uzunlugunda, 1.2 metre genisliginde, sira
aras1 20 cm, her parselde 6 sira ve toplam parsel alan1 6 m? olacak sekilde tesadiif bloklar
deneme desenine gore ii¢ tekrarlamali kurulmustur. Ekim, metrekareye 500 adet tohum
diisecek sekilde 20 Ekim 2014 tarthinde yapilmistir. Ekim ile birlikte, topraga giibre
olarak 15 kg/da DAP (%18 N, %46 P20s) ve Mart 2015 tarihinde st giibre olarak 15
kg/da amonyum nitrat (%33) uygulanmistir (Cacan ve ark., 2017; Kaplan ve ark., 2015).

Denemede yer alan bitkiler tam olgunluk dénemine ulastiginda, 18 Temmuz 2015
tarthinde kenar etkileri ¢ikarilarak parseldeki tiim bitkiler hasat edilmis ve biyolojik verim
hesaplanmistir. Hasattan sonra tohum ve saman birbirinden ayrilarak tohum verimi,
saman verimi, hasat indeksi ve bin tane agirlig1 gibi parametreler 6l¢iilmiistiir. Elde edilen
saman Ornekleri, 1 mm elek capma sahip bir degirmende ogiitiilmiistiir. Ogiitiilen
numunelerde ham protein orani (%), ham protein verimi (kg/da), ham kiil orani (%), ADF
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orani (%), NDF oran1 (%), SKM orant (%), KMT oran1 (%), nispi yem degeri (NYD),
sindirilebilir enerji (SE) (Mcal/kg) ve metabolik enerji (ME) (Mcal/kg) degerleri,
Ozdemir ve ark. (2022)'nin yontemleri dikkate alinarak belirlenmistir.

Aragtirmadan elde edilen veriler, JMP istatistik paket programi (SAS yazilimina
dayal1) kullanilarak Tukey testi ile analiz edilmis; farkliliklar ve benzerlikler
karsilastirilmistir.

Bulgular ve Tartisma

Tritikale cesitlerine ait biyolojik, tohum ve saman verimleri ile hasat indeksi ve bin
tane agirligi Tablo 2’de verilmistir. Biyolojik ve tohum verimleri ilee bin tane agirhigi
acisindan gesitler arasinda tespit edilen farkliligin istatistiksel olarak 6nemli, saman
verimi ve hasat indeksi agisindan c¢esitler arasindaki farkliliklar ise istatistiksel olarak
Onemsiz bulunmustur.

En diisiik biyolojik ve tohum verimi sirasiyla 819 kg/da ve 221 kg/da olarak
Mehmetbey ¢esidinden elde edilirken, geriye kalan diger tiim ¢esitler en yiiksek degeri
veren grubu olusturmuslardir. En diisiik bin tane agirhigi da Karma cesidinden elde
edilirken, en yiiksek bin tane agirligit Mehmetbey ve Tacettinbey ¢esitlerinden alinmistir.
Tritikale ¢esitlerinden ortalama 1246 kg/da biyolojik verim, 347 kg/da tohum verimi, 899
kg/da saman verimi, %27.9 oraninda hasat indeksi ve 37.0 g bin tane agirhig1 elde
edilmistir (Tablo 2).

Tablo 2. Tritikale Cesitlerine Ait Biyolojik, Tohum ve Saman Verimleri ile Hasat Indeksi ve Bin Tane

Agirliklart
Cesitler Biyolojik Tohum Saman _ Hasat Bin Tane
Verim (kg/da)  Verimi (kg/da)  Verimi (kg/da) Indeksi (%)  Agirhgi (g)
Alperbey 1206 ab 332ab 874 28.4 36.3¢c
Aysehanim 1328 ab 408 a 920 30.8 39.6b
Karma 1386 a 425 a 961 30.5 31.6e
Mehmetbey 819 b 221b 598 27.4 428 a
Melez-2001 1266 ab 313 ab 953 24.7 35.5¢cd
Mikham 2002 1225 ab 331ab 894 27.0 32.4 de
Presto 1367 ab 384 ab 984 28.0 39.9ab
Tacettinbey 1298 ab 358 ab 940 27.1 42.8a
Tatlicak 97 1208 ab 296 ab 913 244 33.7 cde
Umranhanim 1352 ab 402 a 950 30.3 35.4cd
Ortalama 1246 347 899 27.9 37.0
p-degeri 0.0384 0.0152 0.2162 0.4756 0.0001
VK (%) 15.2 17.1 17.3 13.9 2.9

VK: Varyasyon katsayisi, 2°®Ayni siitundaki farkl harfler istatistiksel olarak énemlidir (p<0.05).

Bat1 Karadeniz kosullarinda, bes farkli tritikale ¢esidinin biyolojik verimi 2192
kg/da, tohum verimi 805 kg/da, saman verimi 1685 kg/da, hasat indeksi %27.9 ve bin
tane agirhigi da 30.02 g olarak tespit edilmistir (Geng Lermi ve Palta, 2018). Bu
calismadan elde edilen hasat indeksi ve bin tane agirliginin mevcut ¢alisma bulgulari ile
benzerlik gosterdigi, ancak biyolojik, tohum ve saman verimlerinin ise neredeyse iki kati
olacak diizeyde yiiksek oldugu goriilmektedir. Bu farkliligin muhtemel nedeni
arastirmacilarin yiiriitmiis oldugu c¢alismanin Bartin ilinde yiiriitiillmesinden ve bu
bolgenin daha fazla ve daha diizenli yagis almasindan kaynaklandig1 diistiniilmektedir.
Diyarbakir’da kurak kosullarda yiiriitiilen bir ¢alismada elde edilen 1088-1139 kg/da
biyolojik verim ile 399-419 kg/da tohum verimi (Alp, 2009) ile Bingdl ili kurak

110



Dogu Fen Bilimleri Dergisi / Journal of Natural & Applied Sciences of Fast 7(2): 107-114(2024)

Arasturma Makalesi / Research Article

kosullarinda yiiriitiilen baska bir ¢alismada elde edilen 960 kg/da biyolojik verim, 360
kg/da tohum verimi ve 600 kg/da saman verimi (Cacan ve Kokten, 2023), bu ¢alismadan
elde edilen sonuglar1 destekler niteliktedir.

Tritikale cesitlerine ait samanlarin ham protein, ham kiil, ADF ve NDF oranlar ile
ham protein verimleri Tablo 3’te verilmistir. Ham protein orani, ham protein verimi, ham
kiil ve NDF oranlar1 agisindan ¢esitler arasinda tespit edilen farkliliklarin istatistiksel
olarak énemli, ADF orani agisindan ise ¢esitler arasindaki farkliliklar istatistiksel olarak
Oonemsiz bulunmustur. En diisiilk ham protein oran1 Mehmetbey, Tacettinbey ve Tatlicak
97 gesitlerinden, en diisiik ham protein verimi Mehmetbey ¢esidinden, en yiiksek ham
protein orani ve verimi de geriye kalan diger tiim cesitlerden elde edilmistir. En diislik
ham kiil oran1 Alperbey, Presto, Tatlicak 97 ve Umranhanim ¢esitlerinden elde edilirken,
en yiiksek ham kiil oran1 geriye kalan diger tiim ¢esitlerden elde edilmistir. En diisiik NDF
oran1 da Mehmetbey ve Aysehanim c¢esitlerinden elde edilirken, diger ¢esitler en yiiksek
degeri veren gruplari olusturmustur. Tritikale ¢esitlerinin samanlarindan ortalama %2.63
oraninda ham protein, 23.7 kg/da ham protein verimi, %7.19 oraninda ham kiil, %52.0
oraninda ADF ve %77.2 oraninda NDF orani elde edilmistir (Tablo 3).

Tablo 3. Tritikale Cesitlerine Ait Samanlarin Ham Protein, Ham Kiil, ADF ve NDF Oranlar1 ile Ham
Protein Verimleri

il Ham Protein Ham Protein Ham Kiil ADF NDF
Cesitler Oram (%)  Verimi(kg/da)  Oram (%)  Oram (%)  Oram (%)
Alperbey 294 a 255a 6.74 bc 51.6 76.6 abc
Aysehanim 2.83a 26.0a 7.38ab 51.7 75.4c
Karma 2.89a 27.8 a 7.34ab 52.2 77.3 abc
Mehmetbey 2.35bc 14.0b 8.38a 50.2 75.8 bc
Melez-2001 2.69 ab 25.6 ab 7.44 ab 52.3 77.8 abc
Mikham 2002 2.64 ab 23.6a 7.64 ab 51.8 76.7 abc
Presto 2.76 a 27.1a 6.0l c 52.8 78.1ab
Tacettinbey 2.35bc 22.2 ab 7.23 abc 52.0 77.2 abc
Tatlicak 97 2.22¢ 20.3ab 6.78 bc 51.9 79.0a
Umranhanim 2.64 ab 25.2a 6.95 bc 53.2 77.7 abc
Ortalama 2.63 23.7 7.19 52.0 77.2
p-degeri 0.0001 0.0030 0.0007 0.5789 0.0029
VK (%) 4.8 14.0 6.2 2.8 1.1

VK: Varyasyon katsayis1, °Ayni siitundaki farkli harfler istatistiksel olarak énemlidir
(p<0.01).

Karabulut ve Cagan (2018) tarafindan tritikale otundan ortalama %12.2 ham protein
orani, 92.4 kg/da ham protein verimi, %34.4 ADF oran1 ve %57.2 NDF orani elde
edilmistir. Arastirmacilar tarafindan elde edilen bu sonuglarin, mevcut ¢alismadan elde
edilen ham protein oran1 (ortalama %2.63), ham protein verimi (ortalama 23.7 kg/da),
ADF (ortalama 9%52.0) ve NDF (ortalama 9%77.2) degerlerinden farkli oldugu
goriilmektedir. Bu durumun sebebi, aragtirmacilar tarafindan elde edilen bu degerlerin
tritikale saman1 yerine, tritikale kuru otundan elde edilmesidir. Bitki olgunlastik¢a
icerdigi ham protein orani diigmekte, ADF ve NDF oranlar artmaktadir. Bunun nedeni
bitki yaslandik¢a hiicre duvarlarimin daha kalin olmasi, lignin gibi sindirimi zor
bilesenlerin artmasidir. Dolayisiyla tritikale samanindan elde edilen ham protein oraninin
tritikale kuru otuna goére daha diisilk, ADF ve NDF oranlarinin ise daha yiiksek olmasi,
normal bir durum olarak karsimiza ¢ikmaktadir.

Kamalak (2005) tarafindan bugday samaninda ham protein oran1 %3.14, ham kiil
orant %5.83, ADF oran1 %54.3, NDF oran1 %75.6, arpa samaninda ham protein orani
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%4.22, ham kiil oranm1 %7.44, ADF oran1 %53.2 ve NDF oran1 %72.7, Cacan ve Kokten
(2023) tarafindan tritikale samaninda ham protein oran1 %2.93, ham protein verimi 28
kg/da, ADF orant %51.9 ve NDF oram1 %80 olarak elde edilmistir. Arastirmacilar
tarafindan elde edilen bu bulgularin, mevcut calisma bulgularin1 destekler nitelikte
oldugu anlagilmaktadir.

Tritikale cesitlerine ait samanlarin sindirilebilir kuru madde (SKM), kuru madde
tiketimi (KMT), nispi yem degeri (NYD), sindirilebilir enerji (SE) ve metabolik enerji
(ME) degerleri Tablo 4’te verilmistir. Kuru madde tiiketimi oranlar1 agisindan cesitler
arasinda tespit edilen farkliliklarin istatistiksel olarak 6nemli, SKM, NYD, sindirilebilir
enerji ve metabolik enerji degerleri acisindan ise cesitler arasindaki farkliliklar
istatistiksel olarak 6nemsiz bulunmustur. En diisiik kuru madde tiiketimi Tatlicak 97 ve
Presto ¢esitlerinden alinirken, en yiiksek kuru madde tiiketimi geriye kalan diger tiim
cesitlerden elde edilmistir. Tritikale c¢esitlerinin samanlarindan ortalama %48.4
sindirilebilir kuru madde, %1.56 kuru madde tiiketimi, 58.4 nispi yem degeri, 2.34
Mcal/kg sindirilebilir enerji ve 1.92 Mcal/kg ise metabolik enerji degerleri elde edilmistir
(Tablo 4).

Karabulut ve Cacan (2018) tarafindan tritikale otundan ortalama %62.1 SKM orani,
%2.11 KMT orant ve 101.5 nispi yem degeri elde edilmistir. Arastirmacilarin elde
ettikleri bu degerler, tritikale samani yerine tritikale kuru otundan elde edildigi i¢in
mevcut ¢alisma bulgularindan daha yiiksek olarak elde edilmistir. Tritikale samanindan
elde edilen degerlerin, tritikale kuru otuna gore daha diisiik olmasi, beklenen ve olmasi
gereken bir durumdur. Cacan ve Kokten (2023) tarafindan Bing6l ili kosullarinda
yiiriitiilen bir ¢alismada tritikale samanindan elde edilen %48.5 SKM orani, 56.9 nispi
yem degeri, mevcut ¢alisma bulgularini destekler niteliktedir. Denek ve Deniz (2004), in
vitro kosullarda tritikale tanesinde SE enerji degerini 15.61 MJ/kg, ME degerini de 13.04
MlJ/kg olarak tespit etmislerdir. Arastirmacilar tarafindan elde edilen bu degerler
tritikalenin tanelerinden elde edilen degerlerdir. Genel olarak taneler daha yiiksek enerji
degerine sahip oldugundan, arastirmacilar tarafindan elde edilen bu bulgular mevcut
calisma bulgularindan daha yiiksek olarak elde edilmistir. Civaner (2015), tritikalede
sindirilebilir enerji degerini 2.92 Mcal/kg, metabolik enerji degerini de 2391 Kcal/kg
olarak tespit etmistir. Bu sonuglar mevcut ¢alisma bulgulari ile nispeten benzerlikler
gostermektedir.

Tablo 4. Tritikale Cesitlerine Ait Samanlarin SKM, KMT, NYD, SE ve ME Degerleri

Cesitler SKM Orani (%) KMT Oran1 (%) NYD SE (Mcal’lkg) ME (Mcal/kg)

Alperbey 48.7 1.57 abc 59.2 2.35 1.93
Aysehanim 48.6 159a 60.0 2.35 1.93
Karma 48.2 1.55 abc 58.0 2.33 1.92
Mehmetbey 49.8 1.58 ab 61.1 2.40 1.97
Melez-2001 48.2 1.54 abc 57.6 2.33 1.91
Mikham 2002 48.5 1.56 abc 58.8 2.35 1.93
Presto 47.8 1.54 bc 56.9 2.32 1.90
Tacettinbey 48.4 1.55 abc 58.3 2.34 1.92
Tatlicak 97 48.5 152¢ 57.0 2.34 1.92
Umranhanim 47.4 1.54 abc 56.8 2.30 1.89
Ortalama 48.4 1.56 58.4 2.34 1.92
p-degeri 0.5789 0.0029 0.0845 0.5789 0.5788
VK (%) 24 11 2.9 2.1 11

VK: Varyasyon katsayisi, 2°Ayni siitundaki farkli harfler istatistiksel olarak énemlidir (p<0.01).
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Sonuc¢

Tritikale ¢esitlerinin tohum ve saman verimleri ile samanlarin sahip oldugu kalite
Ozelliklerinin incelendigi bu c¢alismada; tritikale g¢esitleri arasinda Mehmetbey c¢esidi
disinda geriye kalan diger tiim cesitlerin biyolojik ve tohum verimi agisindan yiiksek
degerler gosterdigi goriilmiistiir. Saman verimi ve hasat indeksi agisindan gesitler
arasinda bir farklilik goriilmezken, bin tane agirligi agisindan en yliksek degerler
Mehmetbey, Presto ve Tacettinbey cesitlerinden alimmustir. Alperbey, Aysehanim,
Karma, Melez-2001, Mikham-2002, Presto ve Umranhanim ¢esitleri, hem ham protein
orant hem de ham protein verimi agisindan en yliksek degerleri veren ¢esitler olmustur.
Ham kiil oran1 agisindan Mehmetbey, NDF ve KMT orani agisindan ise Aysehanim ve
Mehmetbey ¢esitlerinin 6ne ¢iktig1 goriilmektedir. Diger parametreler agisindan gesitler
arasinda Onemli farkliliklar tespit edilememistir. Sonug¢ olarak tohum verimi, saman
verimi ve kalitesi agisindan Mehmetbey cesidi disinda kalan diger ¢esitlerin 6ne ¢iktigi
belirlenmistir.

Tahillarin hasat ve harmandan sonra geriye kalan samanlari, tavsiye edilmemesine
ragmen bolgede yogun bir sekilde kaba yem kaynagi olarak kullanilmaktadir. Bu
calismada da tritikalenin tohumlar1 alindiktan sonra geriye kalan samaninin, kaba yem
kaynag1 olarak kullanilmasi durumunda saman kalitesinin ne diizeyde oldugu ortaya
konulmustur. Sonug¢ olarak bir yillik olarak yiiriitiillen bu calismada, Elazig ilinde
Mehmetbey c¢esidi disinda kalan diger cesitlere ait tohumlarin kesif yem, ihtiyag
durumunda bu cesitlere ait samanlarin ise kaba yem kaynagi olarak kullanilabilecegi
Onerilmektedir.
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