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ABSTRACT

Objective: Although the farmers producing forage crops have been supported
since 2000, the targeted level of forage crop production has not been reached.
Hence a study was conducted and the objective of this t was to determine the
factors affecting the increase in forage crop production at the regional level.

Material and Methods: The Central Anatolia and Eastern Anatolia Regions,
where forage crop production is common in Turkey, were selected. Data were
collected through face-to-face interviews with randomly selected 980 forage crop
producers. Linear regression analysis was used to analyze the data.

Results: It has been determined that the most important variables affecting the
increase in forage crop production in both regions are the presence of land and
the number of animals. An increase of 1 hectare in the irrigated land led to an
increase in the production of 2.77 hectares of vetch crop (Vicia sativa L.) in the
Central Anatolia Region. In the Eastern Anatolia Region, it was determined that
this situation caused an increase in the production of 4.69 hectares of alfalfa crops
(Medicago sativa L.). After the subsidies, the forage crop production of the non-
animal farmers was approximately 2.14 times higher than the livestock farmers.

Conclusion: Giving forage crops supports considering the crops production
pattern and geographical conditions of the regions will contribute more to the
increase in forage crops production.

0z
Amag: 2000 yilindan itibaren yem bitkisi Ureten ciftcilerin desteklenmesine
ragmen, yem bitkisi Uretimi hedeflenen seviye ulasilamamistir. Bu galismada,

boélgeler diizeyinde yem bitkisi Uretim artisina etki eden faktorlerin belirlenmesi
amaglanmistir.

Materyal ve Yontem: Turkiye’de yem bitkisi Uretiminin yaygin olarak yapildigi
Orta Anadolu ve Dodu Anadolu Bdlgesi secilmistir. Rastgele secilen 980 yem
bitkisi Ureticisiyle yluz ylize gorisulerek anket yoluyla veriler toplanmistir. Verileri
analiz etmek igin dogrusal regresyon analizi kullanilmistir.

Arastirma Bulgularr: Her iki bolgede de yem bitkisi Uretim artisina etki eden en
onemli degiskenlerin arazi varligi ve hayvan sayisi oldugu saptanmistir. Sulu
arazideki 1 hektarlik artis, i¢ Anadolu Bélgesinde 2,77 hektar fig bitkisi (Vicia
sativa L.) Uretiminde artisa neden olmustur. Dogu Anadolu Bdlgesi'nde ise bu
durumun 4,69 hektar yonca bitkisinin (Medicago sativa L.) Uretim artisina neden
oldugu saptanmistir. Desteklerden sonra, hayvancilik yapmayan ciftgilerin
hayvancilik yapanlara kiyasla yem bitkisi Uretimi yaklasik olarak 2,14 kat daha
fazla olmustur.

Sonug: Yem bitkisi desteklerinin bolgelerin bitkisel Uretim deseni ve cografik
sartlan dikkate alinarak verilmesi, yem bitkisi Uretim artisina daha fazla katki
saglayacaktir.
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INTRODUCTION

Livestock, especially cattle and sheep, is an important component of farming systems in every
region of Turkey. In Turkey, the existing natural resources and the existence of suitable ecological
conditions are suitable for cattle and sheep breeding and are also an integral part of mixed farming
systems. Livestock in Turkey is significant in that it consists of a sector, which employs a high added
value and low cost. Yilmaz and Koknaroglu (2007) stated in their study that the competitive power is less
compared to the European Union livestock breeding due to the high production costs in the livestock
sector in Turkey and the large number of small-scale enterprises.

The total assets of animals in Turkey was reported to be about 66.4 million cattle and sheep
(Turkstat, 2019). There has been an increase in the presence of cattle and sheep in recent years
compared to the previous years. Forage crop production increased by 13.65% in 2019 compared to 2002.
Despite this increase, forage crop production is not at a level to meet the needs of animals (Ozkan,
2020). Therefore, forage crop production in Turkey is not in quantity to meet the needs feed the existing
sheep and cattle (Agirbas et al.,, 2017; Topcu and Ozkan, 2017; Acer et al., 2020; Ozkan, 2020).
However, Turkey has a great potential for feed production, and it is necessary to take active and more
specific policy measures to mobilize this potential (Yiimaz & Mac, 2013). Cattle and sheep stock breeding
is carried out intensively in both regions of the study area. According to the existing animal stock, the
production of roughage crops is insufficient in both regions as in the whole of Turkey (Ozkan, 2020). In
these regions where the study was conducted, there are many differences in terms of the cultivation area,
animal breeds, socio-economic status and farm infrastructure of the livestock farmers. Due to these
differences, it is inevitable that farmers will have differences in their production decision-making
processes (Avazov, 2013; Onojah et al., 2013; Sami et al., 2014; Teklay & Teklay 2015; Balabanli et al.,
2016; Lehtonen & Niemi, 2018).

It has been stated by various researchers that regional differences should be taken into account in
order for agricultural support policies to achieve their goals effectively (Demir & Yavuz, 2010; Bernues et
al., 2011; Galko &Jayet, 2011). Regional data on this issue provide important data for the development of
strategies for sustainable milk production and decision-makers (Agostinho et al., 2019). For this reason,
other variables that may affect the forage production should be determined apart from the subsidies
given. Changes can be made in the agricultural support system by determining the effects of socio-
economic variables on forage production (Cevher & Altunkaynak, 2020). These changes have an effect
on decreasing production costs and increasing producer income. However, increasing the amount of
animal production positively contributes to the national economy and the development of animal
husbandry (Gupta et al., 2014).

The most important way to reduce input costs in livestock is to produce high quality roughage on
the farm (Reheul et al., 2017). Swathy and Thomas (2020) stated that more training and extension
studies should be done in order to increase the forage crop production. Reddy (2016) reported that the
integrated agriculture system (animal and crop production) increases the profitability of the enterprise and
intensifies the land use. In another study, they revealed that with the development of animal husbandry,
there is a need for an increase in forage crop production, so it is necessary to consider forage crop
production and animal husbandry together (Bai et al., 2018).

To increase the production of forage crops in Turkey, support policies are carried out for a long time.
However, despite these supports, forage production did not reach the desired levels (Aksu & Dellal, 2015;
Balabanli et al., 2016; Agirbas et al., 2017; Altindeger & Hekimoglu, 2017; Topcu & Ozkan, 2017; Aydogdu
et al., 2020; Yilmaz et al., 2020). For this reason, apart from the supports given, other variables that may
affect the forage production should be determined. Another important point in this regard is sustainability.
Sustainable policies for the improvement of livestock production in Turkey are required. In this context,
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sustainable agriculture policies need to be put forward and analyzed (Dogan & Altuntas, 2017; Topcu &
Ozkan, 2017; Boyaci, 2020).

Stanek et al. (2018) determined that there are differences between the number of animals and the
forage crop cultivation area at the level of regions. Stanek et al. (2018) reported that the relationship
between fodder crop production and the number of animals at the regional level is important. The
geographical conditions and economic development level of each region should be taken into account
and specific support items should be provided at the regional level (Bhat & Bansil, 1999; Yilmaz et al.,
2020; Erdal et al., 2021). It has been reported that, in addition to the ecological conditions of the regions,
the animal species that are breeded should also be taken into account when planning production in
forage crop cultivation (Benni & Finger, 2013; Bartzas & Komnitsas, 2020; Ozturk, 2020).

As understood from the literature, there are very important relationships between animal husbandry
and forage crop breeding.

In this context, the main purposes of this study was; i) The effect of forage crop supports on forage
crop production increase, ii) The hypothesis of which variables will have a greater effect on the increase
of forage crop supports at the regional level has been tested. By testing these hypotheses, it is aimed to
improve livestock activities and increase forage crops production. By demonstrating the importance and
effect of these targets, it will be possible to shed light on the policies developed regarding agricultural
supports.

MATERIAL and METHODS
Key characteristics of the study area

Forage crop production is achieved at a rate of 35% in the Eastern Anatolia Region (EAR) and
15% in the Central Anatolia Region (CAR) in Turkey. Therefore, these two regions were chosen as study
areas.

Characteristics of the CAR; in the Central Anatolia Region, there is a suitable size of land for
both forage crop and livestock production. There is a potential to increase the number of animals and
forage crop cultivation area in order to make cattle and sheep breeding profitable. Forage crop production
required for cattle and sheep breeding is not sufficient in this region. Climate characteristics; The CAR
region is a bit hot in the summer and cold in the winter. Natural vegetation is dominated by steppe crops
(herbaceous crops and shrubs) due to the summer drought. The average temperature of January, which
is the cold month, is-0.7 °C, the warm month of July is 22 °C, and the annual average temperature is 10.8
°C. Average annual rains is 413.8 mm and most of the precipitation is in winter and spring. Annual
average relative humidity is 63.7%.

Characteristics of the EAR; the economy of the Eastern Anatolia region is largely provided by
sheep and cattle breeding. In this regard, the production of forage crops is very important for sheep and
cattle breeding. Eastern Anatolia Region, Turkey provides 30% of the assets of sheep and cattle. It also
provides 44.5% of alfalfa and sainfoin as cultivated area. Climate characteristics; the winter season is
quite cold and long, and the summers are cool. During the cold period, this region is under snow and frost
is common. Natural vegetation is dominated by meadows at high altitudes and steppe vegetation
(herbaceous crops and shrubs) in low altitudes. The annual average temperature is 10.2 °C. Average
annual rains is 579.4 mm and most of the precipitation is in winter and spring. Annual average relative
humidity is 60.2%.

Forage crop support amount: The amount of support given to forage crop producers between the
years 2000-2020 (BUGEM, 2021) is given in Table 1. Forage crop supports are given annually.
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Table 1. Forage crop support amount (TL/ha/) (2000-2021)
Cizelge 1. Yem bitkisi destek miktari (TL/ha) (2000-2021)

o - N [52] < n © ~ @ [<2] o - N [s2} < n © ~ [oe] [« o
Forage crops s | 8|s|8|le|8|les|s8|s|s|s|s|s|ls|s|as|ls|s|a|s]|s
N N N N N N N N N N N N N N N N N N N N N
Alfalfa 170 | 230 | 340 | 560 {680|950(1300 1300 (1150|1150 (1250|1300 (1300|500 | 500 [500| 600|600| 900 900| 900
(Irrigated Land)
Alfalfa - - - - - - - 800| 700| 700| 700| 700| 700|300| 300 (300 400 400( 400
(Dry Land)
Sativa 140 | 180 | 270 | 300 (380|550 800 800| 750 750 800| 900| 900(400| 400 [400| 450|600| 900 900| 900

Annual Forage Crops 70 90 | 140 | 180 (230(370( 500| 500{ 300 300| 300| 300| 300(350| 350 |350( 400(400| 600| 600| 600

Single Annual Silage - - | - | - -1-]| - | ss0| 4s0| 4s0| 4s50| 450| 450|450| 500

Silage Corn 100 | 140 | 210 | 300 |350|600| 600| 600| 450| 450| 500| 550| 550|550| 750 |750| 900|900|1000|1000|1000
(Irrigated Land)

Silage Corn - - . - | 300| 300| 300| 300| 300|300 350 |350 400 400| 400
(Dry Land)

lesftlﬁlrael Meadow - - - | - | - | - |1000|1000| 750| 750| 750| 750| 750|750|1000 1500 {600 1500|1500

Source: BUGEM.Crop production support unit prices

Data and variable selection

The data obtained through face-to-face surveys with the farmers in Central Anatolia Region and
East Anatolia Region constitute the main material of the study. The data were collected in 2014 through a
questionnaire organized in accordance with the purpose of the research. Survey data were obtained from
farmers who have been producing forage crops continuously and intermittently since 2000. Two main
materials were used in this study. The first material of this study was composed of the data obtained from
secondary sources obtained from the studies performed nationally and internationally on the topic.
Besides; published theses, articles and various publications were utilised. The second material of this
study were data that were obtained from livestock farmers through questionnaire.

Livestock breeding costs are high in both regions. Therefore, there is a need to increase forage
production. The regions in the study area have differences in terms of climate, soil characteristics, farmer
behaviors and socio-economic characteristics (Cevher & Altunkaynak, 2020). Within the scope of this
study, 9 provinces, 103 districts and 605 villages were considered,. The surveyed provinces (Green and
blue) in the study area are depicted in Figure 1.

Figure 1. Areas of study.
Sekil 1. Calisma alani.
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Central Anatolia Region (CAR) is formed in the provinces of Ankara, Konya, Yozgat and Aksaray.
Although Afyonkarahisar is in the Aegean Region, it is included in this region because it is similar to the
Central Anatolia Region in terms of forage crop and livestock production.

The Eastern Anatolia Region (EAR) is formed in the provinces of this region, Agri, Erzurum, Kars
and Ardahan.

Number of Animals (Animal Unit):; A culture breed dairy cow is Animal Unit. Culture, cultural
crossbreed and indigenous breeds have been transformed into the cattle unit norm (TOB, Turkish
Pasture Regulation, 2020).

Variable defination

The explanations of the independent variables in the study are given in the Table 2.

Table 2. The explanations of the variables

Cizelge 2. Degigkenlerin aciklamalari

Variable Definition

Farmer characteristic

Age Age of the farmer
Education 1=Literate; 2=Primary School; 3=Middle school; 4=High school; 5=University
Place of residence Dummy variable; 1=Rural; 0=City
Off-farm income Dummy variable; 1=Yes; 0=No
Farm infrastructure
Livestock/non-livestock Dummy variable; 1=Yes; 0=No
Land size 1=[0, 100]; 2=[101, 500]; 3=[501-1000]
Using certified seeds Dummy variable; 1=Yes; 0=No
Forage production is important for
Feeding the livestock Dummy variable; 1=Yes; 0=No
Stopping soil erosion Dummy variable; 1=Yes; 0=No
Improving the soil structure Dummy variable; 1=Yes; 0=No
Increasing the labor force Dummy variable; 1=Yes; 0=No

Forage crops supports: Fodder crop producers are supported in order to increase forage crop
production, increase yield and quality, contribute to meet production costs and ensure sustainability in
animal husbandry. The amount of forage supports varies according to the amount of cultivated area each
year. The registered farmers in the farmer registration system during the production year and want to
benefit from the supports apply to the provincial / district agriculture directorates in accordance with the
published feed crop communiqué. In order to benefit from the subsidies, farmers must have at least one
hectare of forage crop production land. The number of supports varies according to the type of forage
crop. The amount of support per hectare for 2020; 0.81 USD for annual forage crops (vetch), 1.21 USD
for perennial forage crops (alfalfa), 1.34 USD for silage maize and 2.02 USD for artificial meadow
pastures. These monetary values vary every year.

Sampling

For the sampling process, the size of the land which the producers had for the forage crop
production was taken into consideration as the selection criterion. The size of the lands was retrieved
from the Farmer Registration System to form a framework. As the land masses are not homogeneous in
different provinces, and as all of the provinces have to be presented in the study, Stratified Random
Sampling method was adopted for analysis. The sample size was calculated with the formula given
below:
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n: The number of producers interviewed
N: Total number of producers

D’: Desired variance on stratified random sampling D’ = (d /t)2
Ny: h. the total number of producers in the layer
S?: h. layer variance

The number of producers with whom the interviews were to be done was set to be 980 as a result
of the calculation that was made. The distribution of the sample size into layers was done with Neyman's

distribution method. In this regard, the size of the sample (nh) from each province was determined by the
formula given below:

n =S g @)
ZNhSh

According to this formula, 980 surveys, given to the producers in two regions, consisted of the
provinces in CAR region; 136 from Afyonkarahisar, 48 from Ankara, 299 from Konya, 33 from Yozgat,
and 94 from Aksaray; and the provinces in the EAR region; 82 from Agri, 130 from Erzurum, 93 from
Kars, and 65 from Ardahan.

Empirical analysis

In the study, linear regression analysis was used to reveal the factors affecting the production of
forage crops. The model structures in the form of linear, logarithmic, quadratic, exponential etc was
testedto decide the model structure. It was determined that the linear model was the most suitable model
form in this study. The Regression model was created separately for each forage crop variety. In these
models, increasing the amount of forage crop production is considered as dependent variables, land
quantity (dry, irrigated) and number of animals as independent variables. In cases where the dependent
variable has only two values such as 0 and 1 or yes and no two values, the relationships were examined
by binary logistic regression analysis. Binary logistic regression analysis was used to examine the socio-
economic factors affecting this variable, since the status of whether there is an increase in production is
considered as the dependent variable. The logistic regression model with "k" number of independent
variables is defined as follows.

eﬂo+ﬂ1x1+---+ﬁkxk 1
P(Y) = 1+ eﬁ0+ﬂlx1+...+ﬂkxk - 1+ e_(ﬂ0+ﬂ_Lx1+...+ﬂka) (3)

While £, f,,..., B, above shows model parameters, given the values of independent variables,

P(y) indicates the probability of the dependent variable’s positioning in either one of the values (0 or 1).
This model can be constructed as follows:

P(y)
n(mj:ﬂo +ﬂ1Xl+...+ﬂka (4)
As seen above, the part given as P(y)/(@—P(y)) is known as odds. The term Odds is used for

the result that is found when the probability of the presence of a property is divided by the probability of
the absence of the property. The ratio of two values to each other is known as the Odds Ratio (OR).
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RESULTS

In this section, some basic socio-economic characteristics of farmers, farm structure and the
effects of these characteristics on forage crops production are examined.

Examination of variables affecting after supports feed crop production

In this section, where the characteristics of the producers benefiting from forage crop supports are
determined, the results obtained are tabulated in Table 3. The chart was examined and according to the
results of the logistic regression analysis, it was found that the age of the farmer had a significant effect on
the increase in forage crop production after support (p <0.05). It has been determined that per year hectare
in the age of the farmer creates an increase of about 20% after supports forage production. According to
this result, it was concluded that elderly farmers should be trained more on forage crop production.

It has been determined that the use of certified seeds by farmers has a significant effect on the
growth of forage crop production. After the supports, it was determined that the contribution of the farmers
using certified feed crop seeds to production was 1.84 times higher than those who did not use certified
feed crop seeds. This result is due to the fact that the farmers using certified seeds obtained higher yield
per unit area as a result of using quality seeds. After the supports, it was determined that the amount of
forage crop increase of the farmers who do not engage in livestock was approximately 2.14 (1/0.468)
times more than the farmers engaged in livestock. It can be said that the income earned by the farmers
who do not engage in sheep and cattle breeding is higher than the income obtained from other crops.
After the supports, it was determined that there was no statistically significant relationship between the
farmers who increased their production and their education level (p> 0.05). In studies conducted by
various researchers, it has been determined that the farmer’s education level is related to access to
information, positive environmental attitudes, environmental awareness and the use of social networks
and adoption rates (Vanslembrouck et al., 2002; Asfaw & Admassie, 2004; Alene & Manyong, 2007;
Prokopy et al., 2008; Abah & Betja 2015; Mittal & Mehar, 2016; Nakano et al., 2018). After the supports, it
was concluded that place of residence and off-farm income, which is one of the other socio-economic
variables, does not have a significant effect on forage crop cultivation.

Table 3. Logistic regression estimates of variables

Cizelge 3. Degiskenlerin lojistik regresyon tahminleri

Variable B SE Wald df P Exp(B)
Constant 2.292 0.992 5.341 1 0.021 9.898
Farmer characteristic
Age -0.021 0.008 6.543 1 0.011* 0.979
Education -0.108 0.088 1.506 1 0.220 0.898
Place of residence 0.075 0.228 0.107 1 0.744 1.077
Off-farm income -0.260 0.182 2.042 1 0.153 0.771
Farm infrastructure
Livestock/non-livestock -0.760 0.299 6.439 1 0.011* 0.468
Land size 0.139 0.145 0.927 1 0.336 1.150
Using certified seeds 0.608 0.166 13.379 1 0.000* 1.837
Forage production is important for
Feeding the livestock 0.124 0.587 0.045 1 0.833 1.132
Stopping soil erosion -0.323 0.191 2.865 1 0.091 0.724
Improving the soil structure 0.411 0.195 4.455 1 0.035* 1.509
Increasing the labor force -0.257 0.187 1.886 1 0.170 0.773
LR Chi%(11) 39.773 - - - - -
Prob>Chi® 0.000 - - - - -
Log-likelihood 957.423

Significance level: * p-value < 0.05
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Investigation of factors affecting alfalfa production in CAR and EAR regions (Irrigated Land)

After the supports, in order to compare the regions, the size of the land (irrigated and dry) and the
number of cattle and sheep animals that have the greatest impact on forage crop production were tested
by Regression Analysis. Regression analysis could not be performed for the farmers producing alfalfa
and corn for silage corn in both regions since the number of farmers was insufficient. All regression
analysis results are shown below in tables 4 thru 7.

The analysis results for alfalfa (irrigated land) in the CAR region are shown in Table 4. When the
chart results are examined, it is seen that the model is significant (p <0.01). As seen from the
significance tests of the regression coefficients, it can be said that the presence of irrigated land in the
CAR region and the Animal Unit have an effect on the alfalfa (irrigated) production. In the study
conducted by Cevher and Altunkaynak (2020) it was determined that one of the most important variables
affecting the production of forage crops is the existing land size of the farmer. One of the variables that
increase the production of roughage at most is irrigated land size. In this context, the effect of the
increase in irrigated land on the production of forage crops was tried to be determined. In the CAR
region, there was an average increase of 3.22 hectares in alfalfa production, with per hectare increase in
irrigated land. In terms of the number of animals, per unit of increase in the Animal Unit caused an
average decrease of 2.12 hectares in alfalfa production in the total irrigated land. In a similar study
conducted by Stenak et al. (2018) on the basis of Southern Poland and Western Carpathians regions,
their findings were similar to ours.

It has been determined that the increase in irrigated land in the CAR region increased the
production of alfalfa the most. On the other hand, It can be said that the increase in the number of
animals decreases the alfalfa production within the total land width. In the CAR region, greater support
for alfalfa production in irrigated land than in dry land will result in a notable increase in roughage
production. In addition, it was determined that as the width of the land in the enterprise increased, the
forage cultivation area increased. In similar studies, it has been reported that as the total land width
increases, the forage cultivation land increase (Stanek et al., 2018). They stated that new support
policies in terms of sustainable and economic animal husbandry should be established and revealed
with the research results (Chang, 2018; Torgut et al., 2019). Considering the geographical conditions of
the regions and the level of economic development, it was reported that different subsidies should be
recommended at the regional level (Bhat & Bansil, 1999; Erdal et al., 2021). D’Amico et al. (2013) put
forward the necessity of establishing agricultural and regional systems, defining regional development
programs and designing them.

The results of the analysis for the irrigated alfalfa land in the EAR region are given in Table 5. It can
be said that the presence of irrigated land in the EAR Region is more effective on alfalfa production in dry
land. An increase in irrigated land in this region causes an average of 4.69 hectares of increase in alfalfa
production in irrigated land. In similar studies, it has been reported that as the total land width increases,
forage crop cultivation land increase. Considering the geographical conditions of the regions and the level
of economic development, the necessity of different supports at the regional level were reported by
various researchers (Bhat & Bansil, 1999; Stanek et al., 2018; Chang, 2018; Torgut et al., 2019; Erdal et
al., 2021).

It has been determined that the increase in the amount of land in irrigated land after the supports
has a positive effect on alfalfa production in both regions. However, it is seen that the increase in alfalfa
production in EAR is higher than the one in CAR. Therefore, the higher the amount of supports to be
given to irrigated land in the EAR region compared to the CAR region will result in a further increase in
alfalfa production. In the CAR region, there will be more monetary support for alfalfa production in
drylands than in the EAR region. However, the effect of this variable on the increase in alfalfa production
will be limited since alfalfa production is very low in dry land.
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Table 4. Alfalfa production regression analysis results in CAR region (irrigated land)
Cizelge 4. CAR bdlgesinde yonca iretim regresyon analiz sonuglari (sulanan arazi)

Model B Std. Error t p Tolerance VIF
(Constant) 10,722 3.994 2.684 0.008

Dry land 0.660 0.167 0.396 0.693 0.992 1.008
Irrigated land 3.220 0.018 17.674 0.000 0.627 1.594
Animal Unit -2.120 0.063 -3.387 0.001 0.631 1.585

F3.273=133.20; p=0.000; R°=0.59

Table 5. Alfalfa production regression analysis results in EAR region (irrigated land)
Cizelge 5. EAR bdélgesinde yonca Uiretim regresyon analiz sonuglari (sulanan arazi)

Model B Std. Error t p Tolerance VIF
(Constant) 2.724 11.648 0.234 0.816

Dry land 0.310 0.113 0.273 0.785 0.838 1.194
Irrigated land 4.690 0.081 5.799 0.000 0.974 1.026
Animal Unit -0.290 0.361 -0.079 0.937 0.858 1.165

F106=11.36; p=0.000; R?=0.26

Investigation of factors affecting silage corn production in CAR and EAR regions (Irrigated
Land)

The results of the analysis of silage corn (irrigated land) in CAR and EAR regions are given in
tables 6 and 7. It appears that the presence of irrigated land in the CAR region has more impact on maize
production for silage, while this effect is less in dry land. The per hectares increase in irrigated land
resulted in an average of 4.52 hectare increase in silage corn production after subsidies. Yiimaz et al.
(2020) stated that the possibilities of silage forage crops should be investigated according to the regions
and their use should be encouraged. Table 6 shows that the presence of irrigated land in the EAR region
has an impact on silage corn production under irrigated conditions. It is seen that per hectare increase in
irrigable land in this region results in an average of 2.12 hectare increase in silage corn production in
irrigated conditions. According to the increase in the number of animals, the decrease in silage corn land
remained lower than the decrease in alfalfa land. It can be said that this is due to the fact that the alfalfa
crop is perennial and the silage corn is an annual crops. Farmers stated that silage corn supports are
more advantageous than alfalfa supports in terms of production pattern in the enterprise.

Table 6. Silage corn production regression analysis results in CAR region (irrigated land)

Cizelge 6. CAR bdlgesinde silaj misir liretimi regresyon analiz sonuglari (sulanan alan)

Model B Std. Error t p Tolerance VIF
(Constant) 11.930 6.348 1.879 0.061

Dry land 0.380 0.379 0.099 0.921 0.984 1.016
Irrigated land 4.520 0.029 15.458 0.000 0.554 1.804
Animal Unit -1.350 0.121 -1.115 0.266 0.558 1.793

Fs604=130.63; p=0.000; R*=0.60

Table 7. Silage corn production regression analysis results in EAR region (irrigated land)
Cizelge 7. EAR bélgesinde silaj misir lretimi regresyon analiz sonuglari (sulanan alan)

Model B Std. Error t p Tolerance VIF
(Constant) 10.063 5.737 1.754 0.089

Dry land -2.100 0.166 -1.267 0.214 0.989 1.011
Irrigated land 2.120 0.032 6.735 0.000 1.000 1.000
Animal Unit -0.480 0.165 -0.291 0.773 0.989 1.011

F33=15.63; p=.000; R*=0.59
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Investigation of factors affecting vetch production in CAR and EAR regions (Irrigated Land)

In the CAR Region, the presence of dry and irrigated land is effective on vetch production. An
increase of per hectare in irrigated land results in an average increase of 2.77 hectares in vetch
production, while a per hectare increase in dry land value brings an average increase of 6.52 hectares in
vetch production. Regression Analysis results for vetch (irrigated land) production in the EAR and CAR
regions are given in tables 8 and 9. It can be said that the width of the land and the number of animals
are not important for vetch production in irrigated conditions in this region.

Table 8. Vetch production regression analysis results in CAR region (irrigated land)

Cizelge 8. CAR bdlgesi fig liretimi regresyon analiz sonuglari (sulanan arazi)

Model B Std. Error t p Tolerance VIF
(Constant) 5.283 3.644 1.450 0.149

Dry land 6.520 0.115 5.659 0.000 0.919 1.088
Irrigated land 2.770 0.016 17.181 0.000 0.547 1.827
Animal Unit 0.460 0.067 0.692 0.490 0.535 1.870

Fs,604=195.57; p=0.000; R2=0.74

Table 9. Vetch production regression analysis results in EAR region (irrigated land)

Cizelge 9. EAR bdlgesi fig dretimi regresyon analiz sonuglari (Sulanan arazi)

Model B Std. Error t p Tolerance VIF
(Constant) 3.264 21.216 0.154 0.879

Dry land -3.620 0.248 -1.458 0.154 0.890 1.124
Irrigated land 0.990 0.171 0.579 0.567 0.917 1.091
Animal Unit 1.340 0.781 0.171 0.865 0.969 1.032

F33,=1.07; p=0.231; R*=0.09

Investigation of factors affecting vetch production in CAR and EAR regions (Dry Land)

The presence of dry land, irrigated land and Animal Unit in the CAR Region are effective on vetch
production (Table 10). Per hectare increase in irrigable land resulted in an average decrease of 3.31
hectare in dry field vetch production, while per hectare increase in dry land resulted in an average
increase of 5.09 hectares in dry land. On the other hand, per unit increase in the assets of Animal Unit
showed an average increase of 3.11 hectare in vetch production in the dry field. When the results in
Table 10 are examined, it is seen that the model is significant (p <0.05). The presence of dry land in the
EAR region is effective on vetch production in dry land. Per hectare increase in dry land resulted in an
average of 1.18 hectares of increase in vetch production in dry land. Regression Analysis results for vetch
(dry land) production in the EAR region are given in table 11.

Table 10. Vetch production regression analysis results in CAR region (dry land)

Cizelge 10. CAR bdlgesi fig lretimi regresyon analiz sonuglari (kuru arazi)

Model B Std. Error t p Tolerance VIF
(Constant) 0.708 5.289 0.134 0.894

Dry land 5.090 0.094 5.416 0.000 0.757 1.321

Irrigated land -3.310 0.158 -2.097 0.038 0.949 1.053

Animal Unit 3.110 0.135 2.300 0.023 0.773 1.294

F110:=22.84; p=0.000; R?=0.40
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Table 11. Vetch production regression analysis results in EAR region (dry land)

Cizelge 11. EAR bdlgesi fig lretimi regresyon analiz sonuglari (kuru arazi)

Model B Std. Error t p Tolerance VIF
(Constant) 12.345 4.631 2.666 0.008

Dry land 1.180 0.025 4.661 0.000 0.877 1.140
Irrigated land -1.750 0.197 -0.888 0.375 0.945 1.058
Animal Unit 2.560 0.176 1.459 0.146 0.858 1.165

Fs206=11.13; p=0.000; R’=0.14

DISCUSSION

In this study, some basic socio-economic characteristics of farmers, farm structures and the effects
of these characteristics on forage crops production were examined. It was found that elderly farmers
should be trained more on forage crop production in CAR and EAR. Similar results have been obtained
from previous studies on this subject. In the field researches, it was found that individuals with behavioral
changes are younger and young people are more willing to benefit from supports (Storstad, 2003; Topcu,
2008; Demir & Yavuz, 2010; Mittal & Mehar, 2016). However, it has been determined by different
researchers that the age factor has no significant effect on the sustainability of forage crop production and
behavior change (Aslan & Boz, 2005; Saygi & Alarslan 2012; Cevher & Altunkaynak, 2020).

In this study, it was determined that forage crop supports had a positive effect on the increase in
alfalfa, maize and vetch production in both dry and irrigated land. The effect of forage crop supports on
the increase in forage crop production have been revealed by various researchers. These mentioned
studies are in parallel with this study results (Sayar at al., 2010; Ata & Yilmaz, 2015; Ahn & Han, 2016;
Aksu & Dellal, 2016; Mac & Yilmaz, 2016; Cevher, 2019; Todorovic et al., 2020; Yavuz et al., 2020). On
the contrary, in a study in which the positive effect of agricultural supports was not observed, researchers
attributed this to the fact that farmers were not aware of the need for roughage for animal production (Mut
et al., 2017). Not only the support given to the increase in the production of forage crops, but also the
increase in the number of animals, the understanding of the importance of the fodder crops in the
livestock and production pattern, the development of intensive livestock and the profitability of other
products in the production pattern have also been effective. Therefore, in order to sustain the increase in
forage crop production, the first requirement will be to ensure the continuity of forage crop supports. In
their study, Mac and Yilmaz (2016) emphasized that increasing the production of forage crops in Turkey
is an important goal for the development of the sustainable livestock sector. Therefore, it was stated that
the current incentive support for forage crop cultivation should be maintained and increased. They also
stated that, in addition to the problems and demands of farmers, policy implementations for forage crop
production should be prioritized.

The proportion of farmers who stated that forage crop production would be sustainable under
current conditions was higher in the CAR region. According to this result, it is seen that if the subsidies
remain at the same level or are decreased, the decrease in the amount of forage production will be more
in the EAR region. Farmers in the EAR region increased their production increase depending on the
supports. However, farmers in the CAR region have realized that forage production is an important factor
in reducing animal production costs and profitability. The fact that forage crop production has a positive
effect in reducing the costs of livestock is similar to the findings of this study presented and other
researchers’ findings on this subject. Adam et al. (2012) reported that forage crop supports increased
household income.

Considering the width of the land and the number of animals, it has been determined that the
increase and decrease of the forage crop cultivation area varies according to the regions. It can be said
that these differences are due to the different climatic characteristics and animal races. It is known that
intensive livestock breeding is dominant in the CAR region, and domestic and hybrid animal breeds are
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dominant in the EAR region. The climatic conditions in EAR are harder and longer than the climatic
conditions in the CAR region. Different climatic conditions affect the forage cultivation area and the
condition of the forage crop species (Topcu & Ozkan, 2017). As the number of livestock increased in the
EAR region, the forage cultivation area in the total land decreased. This indicates that the forage
cultivation land in the region are of limited size and cannot be increased in a short time. This shows that
as the number of animals increases, the roughage deficit in the region will be greater. Supports made in
the EAR Region should be continued by increasing and diversifying in the field of forage crops (Bicakci &
Acikbas, 2018). Bhat and Bansil (1999) emphasized that the need for forage crops is necessary at the
regional level and the importance of testing them separately. In another study, it was stated that the
conditions of each region are different, so support policies should be planned accordingly (Erdal et al.,
2021). Yilmaz et al. (2020) stated that incentive plans based on regional production and product quality
should be made. The main goal of national and regional agricultural policies is to ensure and implement
the principle of "self-sufficiency" (Topcu & Ozkan, 2017). Bontkes and Keulen (2003) argued that in order
to increase sustainable agricultural development, it is necessary to formulate policies and determine the
complex dynamics of agricultural systems at the farm and regional level.

In the CAR region, there are conditions for increasing the forage cultivation area in parallel with the
increase in the number of animals. This is possible by transforming livestock farming into a profitable
activity in the CAR region and ensuring that forage crop production generates more income than other
crops. The authorities in support policies need to increase the amount of supports in parallel with the
increase in the number of animals.

In the decision of farmers to increase the production of forage crops, vetch production comes
before alfalfa and silage corn. This finding has been revealed by both the analysis result and the
observations of the researchers in the field of study. The adaptation of the vetch crops to alfalfa and
silage corn is quite wide. Alfalfa crops follows the vetch crops in terms of adaptation. This situation should
be taken into account when determining the support policies. Taking this into account, it was reported that
forage crop production will be higher at the regional level (Sayar at al., 2010). Farmers adopt vetch
production earlier due to the low cost of production and easy cultivation technique. However, it should not
be ignored that wheat and barley cultivation land will decrease with the increase in vetch production land
(Cevher, 2019). It has been determined that the increase in forage crops of the producers who do not
make livestock after the supports is approximately two times more than the producers who do animal
husbandry. It can be said that this situation is caused by the higher income obtained from other crops
products by farmers who do not engage in livestock breeding. Farmers who do not make livestock but
produce forage crops have contributed to the formation of the roughage exchange. Therefore, when
determining support policies, no distinction should be made between these two groups. This will have a
positive effect on forage production.

If the current support policies continue in the same way, it does not seem possible to increase the
sustainability in forage production and the forage cultivation area in the total area to 25-30%. In this
context, it has been concluded that more studies are needed to formulate new support policies.

CONCLUSION

Before the supports, the forage crop planting area was 2-3%, this ratio increased to 13-15% after
the supports in Turkey. Despite this increase, the amount of forage crops production is not enough to
meet the feed needs of the animals. The increase in the number of medium and large-scale livestock
farms in recent years has also been effective in the formation of roughage deficit. Therefore, studies
examining the effectiveness of forage crop supplements and their relationship with animal husbandry
activities are needed. This study was carried out in CAR and EAR regions, which have an important place
in livestock and forage production. It was aimed to determine the variables affecting livestock and forage
production in these regions. The results of the research are expected to contribute to the development of
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forage crop support policies. It is possible to increase forage crop production in both regions by
increasing the monetary supports and developing support policies. It was concluded that the increase in
vetch crops production could occur faster in both regions. As a result, it has been concluded that by
applying the results of the research at the regional level, sustainability in animal and forage crop
production will be achieved more.
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ABSTRACT

Objective: The objective of this study was to investigate the effects of thermal
manipulation (TM) and photoperiodic lighting during the incubation on hatching
performance, hatching time, chick quality and organ growth.

Material and Methods: The study was composed of two consecutive
experiments. The 1% experiment was application of TM, 1°C higher eggshell
temperature (EST, 38.8°C ) for 6 h/day from 11 to 16 embryonic day, or optimal
EST of 37.8°C (Control) during the incubation. In second experiment, eggs were
exposed to a photoperiodic lighting of 16h light and 8h darkness (16L: 8D)
along with optimal EST (Light-Control) or TM (Light-Heated).

Results: Thermal manipulation accelerated hatching time, reduced chick quality
score, decreased relative bursa and tibia weights while heart and sternum
weights increased with no effect on hatching performance. However, 16L: 8D
photoperiodic lighting schedule along with TM significantly improved chick
length at hatch indicating improved chick quality while other traits were not
affected except for higher relative liver weight.

Conclusion: It can be concluded that TM alone had negative effects on chick
quality. However, photoperiodic lighting along with TM can be a positive
approach towards better chick quality and post hatch performance as indicated
by increased chick length and liver weight.

0z
Amag: Bu galismanin amaci, kulucka sirasinda sicaga alistirma ve

fotoperiyodik aydinlatmanin kulugka performansi, kulugka suresi, civciv kalitesi
ve organ blyumesi Uzerindeki etkisini arastirmaktir.

Materyal ve Yontem: Calisma birbirini takip eden iki denemeden olusmustur.
Birinci denemede, kulugka optimal kabuk sicakhg (37.8°C, Kontrol) veya
kulugkanin 11-16. giinleri arasinda giinde 6 saat optimumdan 1°C daha yiksek
kabugu sicakligi (38.8°C) kullanilarak sicaga alistirma yapilmistir. Ikinci denemede,
yumurtalara 16 saat aydinlik 8 saat karanlik (16A: 8K) aydinlatma altinda optimum
sicaklik veya aydinlatma ile birlikte sicaga alistirma (38.8°C) uygulanmistir.

Arastirma Bulgulan: Sicaga alistirma kulugka perfromansini etkilememis ancak
kulugkadan cikisi hizlandirmis, civciv kalitesi, bursa ve tibia agirliklarini geriletirken
kalp ve sternum agirliklarini artirmigtir. ikinci denemede sicaga alistirma ile birlikte
16A: 8K aydinlatma uygulanmasi civciv uzunlugu ve karaciger agirhgini artirmistir.

Sonug: Kulugkanin 11-16. glnleri arasinda sicaga alistirma (38.8°C) civciv
kalitesini olumsuz etkilemistir. Ancak, ¢ikista artan civciv uzunlugu ve karaciger
orani degerleri dikkate alindiginda sicaga alistirma ile birlikte 16A: 8K aydinlatma
civciv kalitesi ve kulucka sonrasi performansin iyilestiriimesinde olumlu bir
yaklasim olabilir.
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INTRODUCTION

Fast growing broiler chickens are susceptible to high ambient temperatures because the capacity of
broilers to lose heat through thermoregulatory pathways have not increased in the same proportions as
muscle mass through the long years of selection process (Yahav et al., 2004). Intensive selection for higher
growth and muscle accumulation in broiler chickens resulted in increased heat production due to high
metabolic rate (Gabriel et al., 1996) and broiler producers faced significant economic losses due to heat
stress as a result of poor thermo-tolerance of fast growing broilers (Renaudeau et al., 2012; Lara &
Rostagno, 2013).

Different environmental and dietary strategies were suggested to overcome detrimental effects of
heat stress on broilers (Yahav, 2009). However, a large accumulation of information during the last decade
has put two main approaches forward to solve this problem (Lara & Rostagno, 2013). The first one is
genetic selection of broilers for increased heat tolerance (Deeb and Cahaner, 2001, 2002) that requires
long-term approaches and increase the production cost. Another effective way to cope with heat stress in
poultry is epigenetic “temperature adaptation” mechanisms (Decuypere & Bruggeman, 2007; Yahav, 2009).
Because, cyclic high temperatures (38.5-39.5°C) during incubation may cause changes in gene expressions
in favour of a better adaptation to heat stress (Costa et al., 2020). A large number of studies reported that
increasing the incubation temperature at critical stages (between ED8 and 18) of the embryonic period
(thermal manipulation, TM), improved growth and adaptation of broiler chickens to heat stress at post-hatch
(Yalcin et al.,, 2008; Piestun et al., 2009; Al-Rukibat et al., 2017). A critical period for improved
thermotolerance between ED8 and ED18 during the embryogenesis was suggested (Uni & Yahav, 2010).
Because functional maturation of the hypothalamus in chicken embryo, which controls thermoregulation and
metabolic rate, takes place between 11-16 days of embryogenesis and both hypothalamus-pituary-thyroid
and hypothalamus-pituary-adrenal axis are functional between ED16 and ED18.

The positive effects of thermal manipulation during incubation rely on several changes at cellular and
molecular levels affecting physiological and metabolic systems of embryo (Loyau et al., 2014; Vinoth et al.,
2015). High temperature manipulations during late embryogenesis (ED16-ED18) increased muscle
accumulation by increased satellite cell proliferation (Halevy et al., 2006). Recently, 39°C between E12 and
E18 ranging between 9 to 18 h daily improved muscle growth and development upregulated expression of
several muscle markers and growth factor genes and these changes were followed by increased body
weight at slaughter age (Al-Zghoul et al., 2015).

In a recent study, Naring et al. (2016) reported that high thermal environment (39.6°C) between ED10
and ED18 did not affect embryo morphology, chick weight and developmental stability of bilateral traits.
However, hatchability and chick quality significantly reduced as compared to the control (37.8°C)
temperature treatment. Although the authors did not measure EST in their study, they concluded that high
temperature manipulation during embryogenesis should be short term to avoid adverse effects on hatching
performance of broilers.

Another important environmental factor along with temperature in poultry management is light. Light
affects many physiological functions that show circadian rhythms in living organisms. Light stimulation
during incubation affects embryo development, hatchability, and incubation time (Huth & Archer, 2015;
Archer, 2017; Tong et al., 2018). As poultry embryos have photosensitive pineal glands and are significantly
affected by light (Zeman et al., 1992). Therefore, the circadian biological rhythms associated with the
hormone melatonin, which is secreted from pineal, can be developed by photoperiodic lighting schedules
during the embryonic period. A photoperiodic lighting (16h light and 8 h darkness, 16L: 8D) during
incubation increased ability of the chicks to cope with the stress at post-incubation environment (Ozkan et
al.,, 2012). Other studies also reported reduced fear and stress in broilers with an incubation lighting
program containing at least 12h light (Archer & Mench, 2017), improvements in hatchability, chick quality
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(Archer, 2017), increased embryo and post-hatch muscle growth was observed with light stimulation during
incubation (Halevy et al., 2006). Recently, it has also been reported that cyclic lighting during incubation,
besides the increase in embryo weight, positively affected bone development and it can be used to reduce
leg problems in broiler chickens (Van Der Pol et al., 2019).

Recent studies revealed that monitoring embryo temperature through EST rather than set incubator
temperature is more effecient and effective to control temperature requirements of the embryo (Lourens et
al., 2005; Meijerhof, 2009). Therefore, this study was designed to study the effect of EST which is only 1°C
higher (38.8°C) from optimum EST (37.8°C) for a short time (6h per day) between ED11 and ED16 to avoid
negative effects of long term high EST on hatchability, chick quality and organ growth. We further
hypothesized that photoperiodic lighting (16 h light and 8 h darkness, 16L: 8D) throughout the incubation in
combination with cyclic higher EST may have positive effects on above mentioned parameters. The aim of
the study is to investigate the effect of cyclic higher EST and a 16L: 8D lighting during the incubation on
hatching performance, hatching time, chick quality and organ growth at hatch. The study was composed of
two consecutive experiments.

MATERIAL and METHODS

Animal care and use in this experiment was approved by the Local Ethical Committe for Animal
Experiments of Ege University (No: 2020-068). This experiment was carried out between September-
November 2020 at Animal Research Unit, Department of Animal Science, Ege University, lzmir.

This study was composed of two consecutive experiments using a total of 840 hatching eggs
obtained from the same ROSS 308 commercial broiler breeder flock. The age of breeder flock was 36
and 43 weeks old in experiment 1 and experiment 2, respectively.

Incubation environment and egg shell temperature
Experiment 1. Thermal manipulation

A total of 420 eggs were incubated in this trail using 4 incubators of the same brand (VHS, Turkey).
The treatment and control groups were replicated in two incubators. Each replicate incubator contained
105 eggs in three egg trays (35 eggs / tray). A standard incubation condition was maintained in both the
incubators with EST of 37.8°C in control group (Control). In the treatment group (Heated), EST was
increased to 38.8°C for 6 hours between 10: 00 and 16: 00 h.every day from day 11 to 16 (ED 11-16).
Thus, heated embryos were exposed to 1°C higher EST than the control group for 6 h/day during the
thermal manipulation period. Humidity was set to 60% in all incubators. The temperature and humidity
inside the incubators were monitored regularly using data loggers (EBI-2, EBRO Electronic GmbH & Co.
KG, Ingolstadt, Germany). EST was measured once in the morning on the 6 marked eggs in each
incubator (6x2 = 12/treatment) to make adjustments in incubator settings using an infrared thermometer
(Testo 845, Lenzirch Germany). In Heated group, EST was measured twice after incubator temperature
was raised. EST reached to 38.8°C within 20-25 minutes after incubator temperature was raised up and
the same duration was necessary for returning to normal EST of 37.8°C after temperature setting was
adjusted.

In both of the Control and Heated treatments, EST was ranged between 37.7 to 37.8 £ 0.1°C and
37.8 to 37.9 + 0.1°C during the first 10 days and on ED17-18, respectively. There was no difference
between Control and Heated treatments in these ED. Means for EST’s of Control and Heated groups,
before and during thermal manipulation, between ED11-16 are presented in Figure 1.
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Figure 1. Mean EST before and during thermal manipulation in Control and Heated treatments between ED 11-16.

Sekil 1. Embryo dénemi 11-16 glinler arasinda Kontrol ve Sicaga alistirma gruplarinda i1sitma 6ncesi ve isitma sirasinda ortalama
yumurta kabuk sicakliklari.

Experiment 2. Photoperiodic lighting and TM

In this trial, all of the four incubators were equipped with cool white LED strips (Samsung 2835,
Korea) and 16L: 8D lighting program was applied daily during the whole incubation period (ED0-21). Light
was provided between 08: 00 and 24: 00 hours which was controlled by an automatic time clock. The
average light intensity was 150 lux at the eggs level. Standard incubation conditions were provided in two
incubators i.e. 37.8°C, with an exception of light provision [Light-Control (LC)]. In the other two incubators,
embryos were exposed to increased EST of 38.8°C for 6 hours every day between ED11-16 [Light-
Heated (LH)], following similar experimental procedure as in the first experiment. A total of 420 eggs of
the same breed were used in this trial too.

In experiment 2, mean EST of both groups ranged between 37.8 to 37.9 +0.1°C during the first 10
days and during the ED17-18 with no significant difference between treatments. Figure 2 presents mean
EST of treatment groups which are significantly different (P<0.05) from each other during the thermal
manipulation period (ED11-16).
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Figure 2. Mean EST before and during thermal manipulation in Lighted-Control and Lighted-Heated treatments between ED 11-16.

Sekil 2. Embryo dénemi 11-16 giinler arasinda Aydinlatma-Kontrol sicaklik ve Aydinlatma-Sicaga alistirma grouplarinda isitma
éncesi ve isitma sirasinda ortalama yumurta kabuk sicakliklari.
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Measurements and sample collection in both experiments

Eggs were weighed individually and numbered upon incubation in both trials. Before incubation, 12
random eggs were selected to measure the egg quality traits for each experiment. The only quality
parameters differed between two experiments were absolute egg yolk weight and diameter being
significantly higher in experiment 2 as compared with the experiment 1. This was in line with the
expectation of an increased yolk weight with the increase in age of breeders (Vieira et al., 2005).

Egg weight loss was measured by weighing 6 eggs from each tray in all incubators with a total of
36 eggs per treatment on 18th day of incubation. Eggs were transferred to hatching baskets at the end of
ED18. From 464 hours of the incubation period, the number of chicks hatched were recorded at 8-hour
intervals. After the hatching was completed all unhatched eggs were broken to determine the early (1-6
days), intermediate (7-14 days), late (15-21 days) mortality (Hamburger & Hamilton, 1992). Embryos that
cracked shells but were not able to complete hatching were described as pipping. Hatchability and
embryo mortalities were presented as a percentage of fertile eggs set.

At 472 hours of incubation, a total of 16 chicks were randomly selected from each treatment.After
the body weight was recorded chicks were killed by neck cut in order to measure organ weights, such as
residual egg yolk, liver, heart, breast muscle, spleen and bursa fabricus weights. Relative weights of
organs to live body weight were calculated (organ weight/body weight *100). After hatching was completed
at 496 h, chicks were removed from the incubators and were weighed (90 chicks/treatment). Thirty chicks
per treatment were randomly chosen for chick length measurement and body scoring (with a maximum
score of 100) in order to evaluate the chick quality according to the scoring method of Tona et al. (2005).

Statistical Analysis

Data from each experiment, separately, were subjected to ANOVA with fixed treatment effect
(Heated and Control in the first experiment; LC and LH in the second experiment) and incubator
(replicate) as random effect. The student t-test was used to compare the means for the significant effects.
Differences were considered significant at P < 0.05. JMP statistics package (SAS, 2002) was used in the
statistical analysis of the data.

RESULTS
Experiment 1

Table 1 presents Heated and Control group means for egg weight at the beginning of experiment,
moisture loss on ED18, hatchability and embryo mortalities. Egg weights at the beginning of incubation
were not different between the treatments. Higher EST did not significantly affect any of the traits
measured regarding to hatching performance.

Table 1. Means of treatments for egg weight (g), moisture loss (%) at ED18, hatchability and mortality rates (%)
Cizelge 1. Yumurta agirhigi (9), ED18'de nem kaybi, Kulugka randimani ve 6ltiim oranlari (%) icin gruplarin ortalamalari

Egg

: Moisture . Early Mid age Late . Total
\(’\Ilzel:')%t;t loss Hatchability mortality mortality mortality Piping mortality
Control 59.95 8.30 89.73 2.92 2.21 2.94 2.21 10.27
Treatment  Heated 59.51 8.82 94.32 1.56 0.56 1.49 2.07 5.68
SEM 0.18 0.21 2.45 0.94 0.75 1.14 1.61 2.50
P-value
Treatment 0.0834 0.0872 0.1046 0.3295 0.0897 0.3925 0.8938 0.1046

SEM= Standard error of means.
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Figure 3 depicts the effect of TM during incubation on hatching time. Hatching rate was
significantly higher in heated group at earlier periods of incubation (from 464 to 480 h) (P<0.05). In heated
group, 17.30% of chicks were hatched at 464 h, it was only 1.67% in the control group. Hatchability did
not differ between the treatments at 488 h and was about to be completed in both of the groups.
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Figure 3. Cumulative hatching rates (%) of Control and Heated groups observed at 8 hours intervals. a,b: means bearing different
letters indicate significant difference between treatments at each time point ( P<0.05).

Sekil 3. Kontrol ve Sicaga alistirma gruplarinin 8 saatlik ara ile gdézlenen kiimulatif ¢ikis oranlari (%). a, b: farkli harfler tasiyan
ortalamalar gruplar arasinda 6nemli bir fark oldugunu gosterir (P <0.05).

The effect of thermal manipulation during incubation on chick quality was tabulated in Table 2.
Weight and chick length from either of the treatments did not differ significantly but chick quality score
was found to be significantly lower in the Heated chicks (P<0.05).

Table 2. Effect of heated incubation on chick quality (length (cm), weight (g) and body score (the highest score = 100)

Cizelge 2. Kulugkada sicaga alistirmanin civciv kalitesine etkisi. Civciv zunlugu (cm), agirlik (g) ve vicut skoru (en yiksek skor =
100) uzerindeki etkisi
Treatment Chick weight Chick length Chick quality score

Control 44.55 18.39 93.60%

Heated 43.42 18.21 82.53"

SEM 0.46 0.10 1.23
P-value

Treatment 0.0931 0.2227 0.0001

SEM= Standard error of means. a,b: means bearing different letters indicate significant difference between treatments ( P<0.05).

The effect of thermal manipulation during incubation on organ weight at hatch are given in Table 3.
Relative Bursa of fabricus and tibia weights of chicks from Heated group were lower than that of the
Control group (P<0.05). However, significantly higher relative weights of heart and sternum were
observed in Heated group as compared with the Control (P<0.05). Spleen, residual yolk, liver and breast
muscles did not differ with treatments.

Table 3. Effect of heated incubation on relative weights (%) of organs at hatch
Cizelge 3. Kulugkada sicaga alistirmanin ¢ikistaki oransal organ adirliklari (%) lizerindeki etkisi

Bursa Spleen Yolk Heart Liver irffcﬁfe Tibia Sternum
Control 0.100*  0.03 14.62 0.62" 2.00 1.66 0.83° 0.48"
Treatment Heated 0.081° 0.03 14.55 0.68% 2.06 1.58 0.71° 0.63%
SEM 0.006 0.003 0.44 0.02 0.06 0.04 0.02 0.02
P-value
Treatment 0.0341 0.5057 0.9167 0.0156 0.5248 0.1758 0.0004 <.0001

SEM= Standard error of means. a,b: means bearing different letters indicate significant difference between treatments ( P<0.05).
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Experiment 2

The means of egg weight at the beginning of experiment 2, moisture loss on ED18, hatchability and
embryo mortalities from LC and LH groups are given in Table 4. Egg weights of experimental groups
were not different at the beginning of the experiment. However the amount of moisture loss in the eggs
from LH group was significantly higher (9.82%) than LC (8.27%) (P<0.05). No significant difference
between treatments were observed for hatchability and mortality.

Table 4. Means of treatments for egg weight (g), moisture loss, hatchability and mortality rates (%)

Cizelge 4. Yumurta agirligi (g), ED18'de nem kaybi, Kulugka randimani ve 6liim oranlari (%) igin gruplarin ortalamalar

Egg weight Moisture - Early Mid age Late - Total
(EDO) loss Hatchability mortality mortality mortality Piping mortality

Lighted- 61.91 8.27" 90.52 1.52 4.01 3.18 0.78 9.48
Control

Treatment )
Lighted- 62.47 0.82° 89.76 2.45 3.39 3.43 0.97 10.24
Heated
SEM 0.22 0.35 2.73 111 2.32 1.68 0.71 2.82

P-value
Treatment 0.0728 <.0001 0.8295 0.4812 0.8063 0.8324 0.8559 0.8295

SEM= Standard error of means. a,b: means bearing different letters indicate significant difference between treatments (P<0.05).

Figure 4 represents the mean hatching rates of LC and LH groups by time. No significant difference
was observed in either of the treatment groups at any time points.
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Figure 4. Cumulative hatching rates (%) of Lighted-Control and Lighted-Heated groups observed at 8 hours intervals.

Sekil 4. Aydinlatma-Kontrol ve Aydinlatma-Sicada alistirma gruplarinin 8 saatlik ara ile gézlenen kimdilatif gikis oranlari (%).

The effect of LC and LH incubation on chick quality are given in Table 5. Weight of chicks at hatch
from either of the treatments did not differ significantly but chick length did (P<0.05). Chicks from LH
group were significantly longer than those in LC group (P<0.05). However, chick quality score did not
differ with the treatments.
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Table 5. Effect of Lighted-Control and Lighted-Heated incubation on chick quality (length (cm), weight (g) and body score (the
highest score = 100)

Cizelge 5. Kulugkada Aydilatma-Kontrol ve Aydinlatma-Sicaga alistirmanin civciv Kalitesi lzerindeki etkisi . Civciv uzunlugu (cm),
agdirlik (g) ve viicut skoru (en yiiksek skor = 100)

Treatment Chick weight Chick length Chick quality score
Lighted-Control 46.18 18.08" 96.26
Lighted-Heated 46.45 18.35° 97.73
SEM 0.75 0.08 0.60
P-value
0.8035 0.0205 0.0902

SEM= Standard error of means. a,b: means bearing different letters indicate significant difference between treatments ( P<0.05).

The effect of LC and LH incubation on organ weights at hatch are presented in Table 6. Relative
weights of organs did not differ with the treatments with the only exception of liver weight. LH treatment
significantly increased relative weight of liver in day old chicks as compared to the LC (P<0.05).

Table 6. Effect of Lighted-Control and Lighted-Heated incubation on relative weights (%) of organs of chicks at hatch

Cizelge 6. Kulugkada Aydinlatma-Kontrol ve Aydinlatma-Sicaga alistirmanin ¢ikistaki oransal organ agdirliklari (%)1 lizerindeki etkisi

Bursa Spleen Yolk Heart Liver Breast muscle Tibia Sternum
Lighted-Control 0.11 0.04 15.07 0.64 1.83° 1.67 0.67 0.63
Treatment Lighted-Heated 0.09 0.04 14.6 0.64 2.10% 1.70 0.67 0.68
SEM 0.01 0.003 0.54 0.02 0.06 0.05 0.02 0.03
P-value
Treatment 0.1418 0.5668 0.5379 0.7916 0.0042 0.6193 0.9601 0.2005

SEM= Standard error of means. a,b: means bearing different letters indicate significant difference between treatments (P<0.05).

DISCUSSION
Experiment 1

Incubation conditions are important to obtain desired hatchability and chick quality by adjusting
them according to the embryonic requirments (Meijerhof, 2009). TM during incubation is one of the most
important factor that affects hatching performance, embryonal stress, and chick quality along with impact
on growth and development of the embryo (French, 1994; Christensen et al., 1999). It is important to
develop a suitable TM program which would improve thermotolerance and posthatch muscle
accumulation without any detrimental effect on hatching performance and hatching time. Thermal
manipulation at embryonic age of broiler chickens was identified as a unigue management tool that
enables broiler chickens to cope with high environmental temperatures (Uni and Yahav, 2010). The
present study focused to investigate the effect of a mild cyclic high temperature (EST of 38.8°C, 1°C
higher than optimum EST of 37.8°C) and photoperiodic lighting during the incubation on hatching
performance, hatching time, chick quality and organ growth.

Moister loss from the eggs during incubation is vital for proper embryo development and successful
hatching as explained by Boleli et al. (2016) in their review, which also influence the hatching time and
hatching quality by the end of hatch. Moister loss was not significantly affected by thermal manipulation in
Experiment 1 which was in agreement with the observations of Aminoroaya et al. (2016) who reported no
influence of TM on egg weight loss while exposing eggs to a higher temp of 39°C for 3 h/d at either ED 12-
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14 or 15-17. While Piestun et al. (2011) (eggs exposed to 39.5°C for 12 h/d, during E7-E16) and Amjadian
and Shahir, (2020) (39.5°C for 3 h/d during ED11 to ED16) showed that the application of heat during
incubation significantly reduced egg weight due to the high incubation temperature. Therefore, it could be
concluded that TM applied in this study were not high enough to yield a significantly increased moisture
loss from the eggs.

Thermal manipulation did not affect the hatchability in the current study with a numerical
improvement which is in line with some early studies (Yalcin &Siegel, 2003; Yalcin et al.,2008; Piestun et
al., 2008a, b; Amjadian & Shahir, 2020; Saleh et al., 2020). However, some other studies observed
significant improvement in hatchability of TM groups (Yahav et al., 2004; Collin et al., 2007; Halle &
Tzschentke, 2011; Al-Zghoul et al., 2015). Other studies have reported that exposing eggs to TM during
incubation decreased hatchability (Al-Zghoul et al., 2015; Narin¢ et al., 2016; Al-Zghoul & El-Bahr, 2019)
which is in contrast to these results. This could be attributed to the fact that the increased EST used in
those studies which was around 40-40.5°C (Piestun et al., 2013; Al-Zghoul & EI-Bahr, 2019) during the
TM. However, in this study EST in the TM group was 38.8°C. Indeed, differences between the
experiments can be clarified by the different duration, and timing of temperature used during TM (Costa et
al., 2020; Saleh et al., 2020). So, we can conclude that a thermal manipulation scheduled between ED11-
16 with an EST of 1°C higher than optimum (37.8°C) did not result in any detrimental effect on
hatchability, even though hatchability was numerically improved in this study.

Results indicated that TM accelerated the hatching process. The acceleration of the hatching
induced by high incubation temperature was previously reported in broilers when TM was carried out for
12 h between E7-E16 (Piestun et al., 2008a). Also, there was no significant difference between
treatments in chick weight and length but total chick quality score was significantly reduced in Heated
group as compared to that of Control group (P<0.05). Another study also observed that the application of
TM during incubation decreased chick quality (Sgavioli et al., 2016). The decrease in chick quality might
be due to decrease in incubation duration, which results in a shorter time for embryos to use nutrients of
the yolk and develop (Molenaar et al., 2010) or due to excessive moisture loss during embryogenesis
resulting in shrinkage and weakening of embryos (Sozcu & Ipek, 2013). In our study, Heated incubation
treatment accelerated hatching time. Although not significantly differed between treatments, a numerical
increase in moister loss and slight reduction in BW in Heated group was observed. However, reduced
chick quality in Heated incubation treatment might be more related to accelerated hatching time in Heated
group. Heated group hatched earlier and stayed longer in the incubator till pull out of chicks when
hatching was completed at 496 h. Chick quality significantly differs among day old chicks due to spread of
hatch was stated in a study (Tona et al., 2003). The importance of spread of hatching, i.e. early or late
hatching time was further reported (Careghi et al., 2005). They observed that increased holding time due
to spread of hatch resulted in reduced chick weight and reduced growth in early hatched chicks.
Furthermore, early hatched chicks could have benefited more if they had early access to feed and water.
Zaboli et al. (2017) reported that a delay in the hatching process with a decreased body weight of chicks
obtained from TM of 39.5°C for 12 h/d from ED 7 to 16 which is in contrary to findings of our experiment.
We did not find any significant adverse effects on body weight at hatch by TM but an acceleration in
hatching time indicating that 1°C increase in EST for 6 h/d may be a threshold on hatching performance.
However, a decrease in relative weight of bursa in Heated group might be indicative of suppression in
immune function. Because, the animal's immune function is influnced by the changes in immune organ
measurements. In poultry, bursa of fabricius and spleen are important humoral and peripheral immune
organs which plays a vital role in cellular and humoral immunity. However, relative weight of spleen did
not differ with the treatments in this study. Our results of reduced bursa weight resembled to those of Liu
et al. (2013) who also found that immune organ developmnet was reduced by application of high
incubation temperature. In line with our findings another study reported that atrophy and lesions in bursa
of day old chicks have been observed in response to “hot and slight hot” thermal stimulation of broiler
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embryos between ED14-18 with a TM duration of 3 and 2 h per day (Flores et al., 2016). In the study of
Flores et al. (2016) mean EST was measured as 38.8°C for TM groups as similar to our experimental
setting. One of the reason might be that Increased temperature might have activated the body’s
endocrine system of hypothalamic-pituitary-adrenal (HPA) development resulting in reduced immune
function which repressed bursa growth (Gong & Zhong, 2009).

We observed that there was significant increase in relative heart and sternum weights to body
weight but a decrease in tibia weight of chicks from Heated incubation. Heart size can be evaluated to
determine the heart rate and oxygen metabolism during embryogenesis. A study recorded increase in
heart rate and oxygen consumption (Piestun et al., 2009) indicating hyperplasia of the heart which is
accordance to our findings. Our results were contrary to (Yalcin et al., 2008; Molenaar et al., 2011; Ipek et
al., 2015) who observed significantly lower relative heart weight at hatch and an increased susceptibility
to ascites at slaughter age when a high EST of 38.5-40.0°C were applied between ED10-18 of the
incubation or 38.9°C from day 7 till hatch. Increased heart weight has often shown to be related with
higher metabolism which needs more oxygen. Hence increased heart in this experiment indicates that our
TM application (EST of 38.8°C) did not result in any negative effect on heart size and ascites
susceptibility as it was reported in earlier TM studies.

Thermal manipulation during Incubation has effect on bone development during embryogenesis
and post-hatch (Oviedo-Rondon et al., 2008, 2009; Van Der Pol et al.,, 2014). In the present study a
reduced weight of tibia was observed in chicks exposed to EST of 38.8°C during incubation which is line
with (Yalgin et al., 2007) who found lower tibia weights at hatch for eggs exposed to high (39.6°C)
incubation temperatures between ED10 and ED18. Also, an increased EST (38.6°C) during incubation
resulted in reduced tibia, femur, and metatarsus lengths at hatch in comparison to reduced (36.9°C) and
control (37.8°C) EST’s (Van Der Pol et al., 2014) . In another study, 1.0°C higher incubation temperature
(38.8°C vs. 37.8°C) from E10 onward negatively affected tibia characteristics, including growth plate
development, at different sampling days before and at hatch (Oznurlu et al., 2016). There is no evidence
of improved sternum weight on TM during incubation in earlier studies but with the increase in
temperature during incubation increased satellite cell proliferation (Halevy et al., 2006) can be the reason
for improved in sternum weight. Increased sternum weight may indicate stronger sternum which is
positive for poultry welfare. However, this finding needs further investigation.

Experiment 2

In the present study, overall chick score was not significantly different but chick length significantly
improved in LH group in which eggs were exposed to a cyclic lighting regime along with TM. Improvement
in chick length can be considered as improvement in chick quality and these results are in line with other
studies which exposed the eggs to light during incubation (Archer and Mench, 2014; Huth and Archer,
2015; Archer, 2016; Archer et al., 2017). Therefore, our observations for increased chick length in the LH
treatment, might be due to a positive effect of light in combination with the mild thermal manipulation on
the embryos. When eggs were exposed to a photoperiodic lighting, melatonin secretions are stimulated
and starts to establish a circadian rhythm in pineal from ED16 (Zeman et al., 1992). Chiandetti et al.
(2013) further suggested that photo-sensitive areas in different brain regions other than retina and pineal
are being developed as early as three days of embryo development indicating possible epigenetic
changes that may occure in the embryos affecting posthatch physiology and behavior of chicks due to
lighted incubation (Ozkan et al., 2012; Chiandetti et al., 2013). We may conclude that improved chick
quality in LH treatment might be resulted from accelerated bone growth caused by light (Van Der Pol et
al., 2019) in combination with heat (Uni and Yahav, 2010) exposure resulting in improved chick length.
Results indicate that there is no significant difference between the LC and LH groups in terms of hatching
time and hatching performance.
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Larger relative weight of liver in day old chicks from LH treatment was in line with the earlier
reports. Zhang et al. (2014) found that liver weights were increased when broiler eggs were exposed to
green LED light during incubation as compared to dark-incubated chickens. Higher liver weights were
also observed in eggs exposed to high temperature (Leksrisompong et al., 2007). As known low liver
glycogen content is associated with depressed embryo survival (Christensen et al., 1999) while higher
liver weight indicating more liver glycogen accumulation which is an indicator for improved growth at
posthatch (Willemsen et al., 2011).

CONCLUSION

Ouir first hypothesis was that a mild and shorter duration of TM used in this study [providing an EST
which is only 1°C higher (38.8°C) from optimum EST (37.8°C), 6 h per day between ED11 and ED16]
could avoid negative effects of TM on hatching performance and chick quality. Results from the study did
not completely support our first hypothesis. Although, Heated treatment did not impair hatching traits, but
it reduced chick quality score at hatch as compared with the Control incubation. Furthermore, atrophy in
bursa observed in this group may be associated with reduced immune function. Also, decrease in tibia
weight indicates impaired leg development. Despite negative findings with application of TM alone,
hyperplasia of heart and increased sternum bone weight give positive indication for application of cyclic
higher TM during incubation.

Our second hypothesis was that a photoperiodic lighting throughout the incubation in combination
with TM may have positive effects on embryo growth, hatching performance, hatching time and chick
quality. The only supporting data for our second hypothesis were an improved chick length and increased
liver weight at hatch in LH group as a means of embryo growth and chick quality are in line with the
findings of Archer (2017) who reported that lighted incubation could be used as a tool for improving chick
guality without negative effects on hatchability. Furthermore, there was no difference in immune organ
weights between LC and LH groups which may be indicative to a positive effect of lighted incubation
when combined with TM on immune organ development.

As a conclusion, it could be stated that TM alone had negative effects on chick quality. However, a
16L: 8D photoperiodic lighting schedule during the incubation seems to be partly over helmed negative
effect of TM on chick quality by improving chick length as a means of chick quality at hatch. Also,
increase in liver weight indicates higher liver glycogen production which is an indicator for improved
growth posthatch.Considering these findings further research would be useful to describe the effects of
the treatments on post hatching growth performance and response of birds to heat challenges during later
periods of broiler production.
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ABSTRACT

Objective: The objective of this study was to determine and compare rain
intensities, Christiansen coefficients, drop diameters and kinetic energies, by
using Full Jet type nozzles at different pressures.

Material and Methods: In this study, simulated rainfalls were applied on 17
cups (250 cm?), were placed on a platform, during 5 minutes at 30, 40, 50, 60
and 70 kPa pressures by using %2 HH-36 SQ, % HH-40 SS and % HH-50 WSQ
nozzles with 3 replicated. The drop diameters were determined by the flour
pellet method. Rainfall intensities, Christiansen coefficients, terminal velocities,
drop diameter ratio, terminal velocity ratio, moment, kinetic energy, moment per
unit area, kinetic energy per unit area ratios and kinetic energy for each nozzles
were calculated.

Results: It was found that average rain intensities were 97-210 mm h™,
average uniformity coefficients were 85-86 %, average drop diameters were
1.89-2.11 mm, average terminal velocities were 6.35-6.79 m s™ for nozzles.
Average kinetic energies for each nozzles were also calculated between 16.30-
23.32Im?mm™.

Conclusions: According to this study, it was determined that the most suitable
nozzle for erosion studies is Fulljet %2 HH-50 WSQ.

0z
Amagc: Farkli basinglarda Full Jet tipi basliklar kullanilarak yagis siddetleri,

Christiansen katsayilari, damla caplari ve kinetik enerjilerin belirlenmesi ve
karsilastiriimasi amaglanmigtir.

Materyal ve Yontem: Bu ¢alismada yapay yagislar, 2 HH -36 SQ, ¥2 HH-40
SS ve ¥ HH-50 WSQ basliklar kullanilarak 30, 40, 50, 60 ve 70 kPa
basinglarinda 5 dakika siireyle platform {izerine yerlestirilen 17 kap (250 cm®)
Uzerinde 3 tekrarli uygulandi. Damla c¢aplari un yumag: yontemi ile belirlendi.
Yagis siddetleri, Christiansen katsayilari, terminal hizlari, damla ¢api orani,
terminal hiz orani, moment, kinetik enerji, birim moment, birim kinetik enerji
oranlari ve her bir baslik igin kinetik enerjiler hesaplanmistir.

Aragtirma Bulgulari: Bu c¢alismada, basliklar igin ortalama yadmur
yogunluklari 97-210 mm h™, ortalama homojenlik katsayilari % 85-86, ortalama
damla caplari 1.89-2.11 mm, ortalama terminal hizlari 6.35-6.79 m s™ arasinda
bulunmustur. Her bir baslik icin ortalama kinetik enerjiler de 16.30-23.32 J m™
mm™ arasinda hesaplanmistir.

Sonuglar: Bu galismaya gore, erozyon galismalari igin en uygun baslhigin Fulljet
% HH-50 WSQ oldugu saptanmigtir.

33


https://doi.org/10.20289/zfdergi.865324
mailto:gokcen.yonter@ege.edu.tr
https://doi.org/10.20289/zfdergi.865324
https://orcid.org/orcid-search/search?firstName=0000-0003-0823-1893
https://orcid.org/orcid-search/search?firstName=0000-0003-0823-1893&orcid=0000-0003-3293-6885

Yonter & Houndonougbo

INTRODUCTION

Water erosion in Turkey, where is located in Mediterranean Basin, threatens soils which are the
most important resources, significantly. According to the Dynamic Erosion Model and Monitoring System
(DEMMS) data, 642 million tons of soil is lost from Turkey every year (CEM, 2018). In the Mediterranean
Basin’s Countries and Turkey, a large number of erosion studies have been carried out to minimize soil
erosion in field and laboratory conditions. However, erosion studies in field conditions require a long
process due to climatic changes. In particular, the variability of rain intensity and duration is very effective
in this respect. Very heavy rains in the Mediterranean Basin Countries as Turkey have been observed in
some studies. Cerda (1997) measured the drop diameter was between 1.00 and 2.50 mm and rainfall
intensity was between 1 and 120 mm h™ for natural rainfall conditions in Spain. Us6n &Ramos (2001)
found the average rainfall intensity was 10 mm h™ and the maximum rainfall intensity was 103 mm h™ in
NE Spain, respectively. Arnaez et al. (2007) found that the rainfall intensities in Spain were between 27.9
and 127.2 mm h™ for periods of 2 to 200 years. Petan et al. (2010) measured maximum rainfall intensities
were between 220 and 288 mm h™ in Slovenia. Heavy rainfalls with 131 mm h* intensity have been
observed in Antalya on 03/11/2017 date (MGM, 2019).

Many rain simulators were developed in recent years in terms of ease of use in field and laboratory
conditions. Especially the number and usage of rain simulators working with sprayer nozzles have
increased considerably. Many companies in the world produce various types of nozzles. For this reason,
we propose to determine the average drop diameter, terminal velocity and kinetic energy parameters
precisely in order to conduct erosion researches on the developed nozzles types.

A large number of rainfall simulators are being developed in both field and laboratory conditions,
especially as it can simulate natural rainfalls (Tossell et al., 1987). Numerous nozzles have been also
developed with the development of rainfall simulators. Tossell et al. (1987) stated that the continuous
spray generated by the small nozzle design is also more physically realistic than the intermitted spray
produced by rotating disc and some other simulator systems. Full Jet type nozzles are used, which are
constantly spraying the erosion plots in the downward and static position (Agassi & Bradford, 1999).
Uniformity coefficient is also used in many erosion studies to calculate the distribution of the amount of
water falling on the soil surface (Christiansen, 1942). In this section, some studies with Full Jet nozzles
for rainfall simulators are given. Tossell et al (1987) found that rain intensities were 17.5-200 mm h™, and
average uniformity coefficients were 81.05-91.31%, using Full Jet type nozzles at different heights (0.80-
1.70 m) and at pressures (48.3, 69.0 and 96.5 kPa) in Guelph type rainfall simulator (GRS-II),
respectively. In another study simulated rainfall were applied (34.8-105.3 mm h™*) by using the laboratory
type rain simulator, and it was found drop diameter of simulated rains was 4.38-5.25 mm, terminal
velocity was 6.40-6.69 m s, and kinetic energy was 69-81%, respectively (Erpul & Canga, 2000).
Esteves et al. (2000) applied 65 mm h™ of simulated rainfall at 41.18 kPa pressure with a Full Jet nozzle
type (1H-106 SQ) to 5.5x5.5 m squares network, and they determined the uniformity coefficient were 78-
92%. Humphry et al. (2002) applied 70 mm h™ of artificial rainfall at 28 kPa with the Full Jet type (1/2 HH-
50 WSQ), and they found the uniformity coefficient was 93%. Kuhn et al. (2003) applied 60 mm h™ of
simulated rainfall, using a Full Jet (1/2 HH-50WSQ) nozzle, and they found that the average drop
diameter was 2.00 mm, the terminal velocity was 8.10 m s™ and the kinetic energy was 0.33 MJ ha® mm™
(19.7 MJ ha™ h'l), respectively. Sausa and Siqueira (2011) applied simulated rainfalls from 40 to 182 mm
h™ at pressures (50, 80, 110, 140 and 170 kPa) with 2 Full Jet (1/2 HH-40 SS) nozzles in a rainfall
simulator, and they found that uniformity coefficients were between 68.3 and 82.2 %. Omar et al. (2014)
applied 53 mm h™ simulated rainfall, using a Full Jet nozzle (1/2 HH-50 WSQ) with a height of 3 m and a
pressure of 10 psi, and they reported that the CU% were between 80 and 95%, the drop diameter were
between 1.3 and 2.0 mm, respectively, and the rain simulator also gave 90% of the kinetic energy of
similar natural rainfall. Chouksey et al. (2017) applied 100 mm h™ simulated rainfall from 3 m high with 2
Full Jet nozzles (1/2 HH-50 WSQ), and they found that drop diameter was between 1 and 5 mm, CU was
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79%, and terminal velocity was between 3.30 and 6.00 m s™ , respectively. De Sausa Junior et al. (2017)
applied between 40 and 182 mm h™ simulated rainfalls, using a Full Jet nozzle (1/2 HH-40 SS) from 3 m
height, and they determined that the average drop diameter was 2.12 mm and kinetic energy was 22.52 J
m? mm* (90.12 % of the kinetic energy of natural rainfall) and CU were 87.80 %, respectively.
Houndonougbo & Yonter (2020) applied simulated rainfall to the soil surface in erosion trays with Vee jet
and Full jet nozzles in oscillating conditions, and they compared rain intensity, Christiansen coefficient,
runoff and soil losses and found similar results between these nozzles.

Some equations were developed to calculate the kinetic energies of the Mediterranean Basin
rainfall (Petan et al., 2010). Some researchers have reported that the most appropriate kinetic energy
formula in the Mediterranean basin was developed by Sempere-Torres et al. (1992) (Us6n & Ramos,
2001; Petan et al., 2010). Kinetic energy can be expressed with the formula KE, = ¢ x | x KEg depending
on the rainfall time and rainfall height (Rosewell, 1986). In this formula, c is a coefficient, KEx: J m?h?
and KEg: J m™? mm™, respectively.

The objective of this study was to determine rain intensities, uniformity coefficients, drop diameters
and kinetic energy ratios, using Full Jet type nozzles (*2 HH-36 SQ, ¥2 HH-40 SS and %2 HH-50 WSQ) at
different pressures (30, 40, 50, 60 and 70 kPa) and 2.00 m height. Additionally to compare kinetic
energies were calculated by Sempere-Torres et al. (1992) formula for these nozzles, respectively.

MATERIAL and METHODS
Material

In this study, a laboratory type rain simulator (Bubenzer & Meyer, 1965) and Full Jet type nozzles
(*2 HH-36 SQ, % HH-40 SS and %2 HH-50 WSQ) that can be mounted on it used (Figure 1). These spray
nozzles are designed to spray conically in a vertical direction. 2 HH-36 SQ and ¥ HH-40 SS nozzles
apply rain in a circular and ¥2 HH-50WSQ nozzles apply rain in a square. In addition, these nozzles can
apply drops in the range of 1.00-5.00 mm (Anonymous, 2019). Application pressures and flow rates of
these nozzles were given Table 1. In the rain simulator, there is a 500 L water reservoir fed from the
network, a motor pump, a pressure reducing regulator, 3 manometers measuring the inlet-outlet
pressures to the system, plastic hoses that transmit water, and an electric motor controlling them. A total
of 25 aluminum containers (volume: 250 cm?®, height: 5 cm and diameter: 9 cm) were used to determine
rain intensities in the experiments.

Figure 1. Full Jet type spraying nozzles, laboratory type rainfall simulator and cups used in experiment.

Sekil 1. Full Jet tipi pdskdirtiicii basliklar, laboratuvar tipi yagis simulatérii ve denemede kullanilan kaplar.
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Table 1. Performance data of Full Jet nozzles (Spraying Sys. Co. CAT 75 HYD)
Cizelge 1. Full Jet Basliklarin Performans Verileri (Spraying Sys. Co. CAT 75 HYD)

Nozzle  Capacity Qnﬁce Flow Rate (I min™) Spray Angle ()
Type Size Diameter 0.5 1.5 6
(mm) Pressure (bar) Pressure (bar)
¥ HH 36 SQ 6.35 P 34.5 48.3 69 138 276 552 690 1035 48.3 138 552
Q 9.8 11.7 13.6 18.9 25.7 35.6 39.4 47.3 295 310 284
% HH 40 SS 6.35 P 34.5 48.3 69 138 276 552 690 1035 48.3 138 552
Q 11.0 12.9 15.1 20.8 28.8 39.4 43.5 52.6 333 344 314
¥ HH 50 WSQ 6.76 P 34.5 48.3 69 103.5 138 276 552 - 345 69 552
Q 14.0 16.3 18.9 22.7 25.7 34.8 47.3 - 394 416 386

(P: Pressure-bar; Q: Flow rate - min™)
Method

In the research, the method was applied in 3 stages. In the 1% stage; the position of nozzles is
centered with a platform of 1x1 m square at a standard slope of 9 % (Tossell et al., 1987). Rainfall
simulator were adjusted to 30, 40, 50, 60 and 70 kPa pressures, by controlling manometers and 5
minutes of rain was applied for each pressure with 3 replicated. The amount of water collected in
containers was weighed on a sensitive scale (0.01 g) and recorded. The amount of water obtained from
the experiment was converted to rain intensities with the following formula (Tossell et al., 1987).

Svi
(Ag ) 60

n t

L,=10[=~ —1] 1)

Where, I, is rain intensity (mm h’ ) V; is amount of water collected in the container (cm ); Ag is
cross sectional area of the contalner (cm ); t is rain application time (minutes); n is number of cups; 10 is
coefficient used to convert cm h™* to mm h™. The uniformity coefficient was calculated according to the
formula Christiansen (1942).

2[11 Im]

T m ) )

Where, CU is uniformity coefficient (Christiansen, 1942); |; is rain intensity collected in each
container (mm h'l); I, is average rain intensity (mm h'l).

CU (%) = 100 (1-

In the 2™ stage; the drop diameters of simulated rain for calculating terminal velocities were
determined according to the flour pellet method (Navas et al., 1990). In this method, a 25.4 cm diameter
plate containing an uncompact layer of flour (2.54 cm thick) was exposed to rainfall for 1-4 s. The small
flour balls were dried for 24 h at 105°C, and sieved (5000, 3000, 2000, 1000 and 250 um) the fractions
were weighted, respectively.

Cerda (1997)'s formula was used to calculate the average drop diameters for natural rainfalls in the
Mediterranean basin as follows formula;

Dsq = 0.46 +0.021 (3)
Where, Dsq is average drop diameter (mm), | is rain intensity (mm h'l).

Terminal velocities of simulated and natural rains were calculated by the formula proposed by
Uplinger (1981).
V = 4.854 D ¢(-0195D) 4)

Where, V is terminal velocity (m st , D is average drop diameter (mm).
y g p

Meyer (1965) explained that drop diameter ratio (D = ) terminal velocity ratio (V = ) moment

(M =V x 100), kinetic energy (KE V2 x 100), moment per un|t area (M, =D x V x 100) and kinetic
energy per unit area (KE, = D x V2 x 100) to compare simulated rains and natural rains. Where, Dg is
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average drop diameter of simulated rain (mm), D, is average drop diameter of natural rain (mm), V:
terminal velocity of simulated rain (m s'l), V,: terminal velocity of natural rain (m s'l).

In the 3" stage, the kinetic energies of natural rains with the same rain intensities were calculated
using the formula developed by Sempere-Torres et al. (1992) for the Mediterranean basin. For each Full
Jet nozzle, kinetic energy values of natural rains were multiplied by kinetic energy ratios (%), and kinetic
energy values of simulated rains were calculated.

KEn(h) =33.38x 1 - 186.12 (5)
KEn(mm) = (33.38x11—186.12) ©)
KEs(mm) = KE (%) x KEn(mm) (7

Where, KE, is kinetic energy natural rain (J m? h™), I: Rain intensity (mm h™), KE,mm): Kinetic
energy of natural rainfall (J m? mm™), KE (%): kinetic energy ratio, and KEs(mm): Kinetic energy of
simulated rainfall (J m” mm™). In the next step, calculated kinetic energies were converted to J m? mm™
unit according to Rosewell (1986) formula. Data were analyzed statistically by SPSS statistical software
package (Anonymous, 1999).

RESULTS and DISCUSSION

Average rain intensities, uniformity and variation coefficients, average drop diameter, terminal
velocity, moment, kinetic energy, moment per unit area and kinetic energy per unit area and their
energies are tabulated in Table 2, respectively. According to Table 2, while moment and kinetic energy
(%) gave the best simulation in all three titles, moment per unit area and kinetic energy per unit area (%)
gave weak simulation, respectively. The similar findings were found by Erpul & Canga (2000).

Rain intensities for %2 HH-36 SQ and %2 HH-40 SS type nozzles are higher than the rainfall intensity
for ¥2 HH-50 WSQ nozzle (Table 2). In the Mediterranean region, natural rain intensities similar to the rain
intensities for ¥2 HH-36 SQ and %2 HH-40 SS type nozzles, were determined by some researchers (Petan
et al., 2010; MGM, 2019). In addition, natural rain intensities similar to the rain intensities of the ¥*2 HH-50
WSQ nozzles were also determined by some researchers (Cerda, 1997; Uson and Ramos, 2001, Arnaez
et al., 2007). For the ¥2 HH-36 SQ type nozzle, 30-70 kPa pressure increases increased the rain intensity
from 204 mm h™ to 211 mm h™. In the research, uniformity coefficient of the nozzle was determined as
79-87%. Variation coefficients decreased from 25% to 15% in response to pressure increases. For a
series to be homogeneous, the coefficient of variation must be less than 20% (Anonymous, 1999).
According to these results, the most suitable pressure for ¥2 HH-36 SQ nozzle was determined as 40-70
kPa. It was found that the drop diameter of simulated rain was between 1.82 and 2.34 mm, terminal
velocity between 6.23 and 7.17 m s™ and kinetic energy ratio range between 46 and 62 %, respectively.
Kinetic energies for ¥2 HH-36 SQ nozzle were calculated to vary between 14.94 and 20.12 J m?*mm™. In
some studies, with %2 HH-20-160 SQ type nozzles, it was found that rain intensity was between 55 and
114 mm h™, drop diameter was between 1.34 and 3.57 mm, uniformity coefficient was between 78 and 92
% and kinetic energy ratio was between 60 and 70 %, respectively (Esteves et al., 2000). The results
given in the literature support the findings of this research. Rain intensity for %2 HH-40 SS type nozzle
increased between 196 and 224 mm h™ due to pressure increase. Uniformity coefficient was determined
between 83 and 86% in this research. Variation coefficients decreased from 24% to 19% depending on
the pressure increase. The optimum pressure for %2 HH-40 SS nozzle was determined between 50 and
70 kPa. For ¥» HH-40 SS type nozzle, it was found that drop diameter between 1.64 and 2.16 mm,
terminal velocity between 5.78 and 6.89 m s™ and kinetic energy ratio between 40 and 58%, respectively.
The kinetic energies for %2 HH-40 SS nozzle were calculated between 13.00 and 18.80 J m? mm™. In
some studies, with ¥ HH-40 SS type nozzles, rain intensity was determined between 40 and 182 mm h™,
drop diameter was determined 2.12 mm and kinetic energy was determined 22.52 J m? mm™,
respectively (Sausa and Siqueira, 2011; De Sausa Junior et al., 2017). There is a similarity between the
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results given in the literature and the results obtained from this research. For ¥2 HH-50 WSQ type nozzle,
rain intensity increased between 85 and 109 mm h™ due to pressure increase. Uniformity coefficient was
determined between 83 and 87%. Variation coefficients decreased from 18% to 16% depending on the
pressure increase. The most suitable pressure for %2 HH-50 WSQ nozzle was between 30 and 70 kPa.
For 2 HH-50 WSQ nozzle, it was found that the drop diameter of the simulated rainfall between 1.77 and
2.05 mm, the terminal velocity was between 6.05 and 6.67 m s™ and the kinetic energy ratio between 66
and 86%, respectively. The kinetic energies for 2 HH-50 WSQ nozzle were calculated between 20.80
and 25.88 J m? mm™. In some researches with 1/2 HH-50 WSQ nozzles, it was determined that rainfall
intensity between 53 and 100 mm h™, drop diameter was between 1.00 and 5.00 mm, uniformity
coefficient was between 79 and 95%, terminal velocity between 3.30 and 8.10 m s™, kinetic energy ratio
was 90% and kinetic energy was 33.00 J m? mm™ (Kuhn et al., 2003; Omar et al., 2014; Chouksey et al.,
2017). There is a parallel between the results of this research and the literature.

Table 2. Rain intensities, uniformity and variation coefficients, moment, kinetic energy, moment in unit area and kinetic energy in
unit area of Full Jet nozzles in the experiment

Cizelge 2. Denemede Full Jet basliklarin yagis siddetleri, yeknesaklik ve degdisim katsayilari, moment, kinetic enerji, birim alana
moment ve birim alana kinetik enerjileri

Y2 HH-36 SQ
2 mmn mm  S% CU% Vh o P o me % % % %
30 204 2.28 50 79 25 454 050 7.13 9.05 079 79 62 40 31
40 206 2.07 37 85 18 458 045 6.74 9.13 0.74 74 55 33 25
50 209 206 33 86 16 464 044 6.70 9.16 073 73 53 32 23
60 209 1.82 32 87 15 464 0.39 6.23 9.16 0.68 68 46 27 18
70 211 234 31 87 15 468 050 7.17 9.14 078 78 61 39 31

Y% HH-40 SS
®a  mmn mm S¢ CU% v o P Ba e Y g s s
30 196 216 47 83 24 438 050 6.89 9.09 0.76 76 58 38 29
40 204 1.84 46 83 23 454 041 6.23 9.05 069 69 48 28 20
50 209 2.08 42 85 20 464 045 6.70 9.16 073 73 53 33 24
60 215 164 41 86 19 476 034 5.78 9.12 063 63 40 21 14
70 224 202 43 85 19 494 041 6.64 9.18 0.72 72 52 30 21

Y2 HH-50 WSQ
Pa_ mmnl mm  S¢ CU% V% o P o me % % % %
30 85 1.85 15 85 18 216 086 6.27 6.89 0.91 91 83 78 71
40 93 2.05 18 83 19 232 088 6.67 7.18 093 93 86 82 76
50 97 1.83 16 86 16 240 076 6.20 7.28 085 85 72 65 55
60 101 1.77 17 86 17 248 0.71 6.05 7.45 0.81 8l 66 58 47
70 109 1.97 17 87 16 264 075 6.54 7.70 085 8 72 64 54

P: Pressure; I: Rain intensity; Std.: Standard deviation; CU: Uniformity coefficient; CV: Variation coefficient; Ds: Simulated rain drop
diameter; Dn: Natural rain drop diameter; D: Drop diameter ratio; Vs: Simulated rainfall velocity; Vn: Natural rainfall velocity; V:
Velocity ratio; M: Moment; KE: Kinetic energy; M,: Moment in unit area; KE,: Kinetic energy in unit area)

In general, according to the results of the research, the rain intensities in Full Jet (1/2 HH) nozzles
were sorted from large to small 2 HH-40 SS> %2 HH-36 SQ> %2 HH-50 WSQ (Table 1). In some studies,
rain intensities of SS and SQ type nozzles were found higher (Sausa and Siqueira, 2011; De Sausa
Junior et al., 2017) than ¥2 HH-50 WSQ type nozzle. Although the pressure increase was the same, rain
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intensities were determined differently in each nozzle. It was reported that the rain intensity varied
according to the type of the nozzle, the pressure applied and the height of the nozzle from the plot
(Tossel et al., 1987; Agassi and Bradford, 1999). Uniformity coefficients were found close and high in all 3
nozzles (Table 1). Similar results were reported by some researchers (Esteves et al., 2000; Humpry et al.,
2002; Omar et al., 2014). In all 3 nozzles, the drop diameters of simulated rain did not increase regularly
depending on the rain intensity. The drop diameters were listed from large to small %2 HH-36 SQ> Y2 HH-
40 SS> ¥ HH-50 WSQ. Agassi and Bradford (1999) emphasized that the maximum drop size did not
increase with intensity as under natural storms. The terminal velocities of the nozzles also had the same
trend in the drop diameter, respectively. The highest kinetic energy ratio and kinetic energy (Table 3)
were obtained from ¥2 HH-50 WSQ nozzle in this research. The similar results were reported by other
researchers (Erpul and Canga, 2000; Kuhn et al., 2003; Omar et al., 2014). The results from correlation
analysis are given in Table 4. The correlations between drop diameter, terminal velocity and kinetic
energy of simulated rainfalls for each nozzle were found positive at p>0.01 significance level.

Table 3. Kinetic energies (KEs: J m? h™) calculated using Sempere-Torres et al., (1992) formula for Full Jet nozzles

Cizelge 3. Full Jet basliklar icin Sempere-Torres ve ark., (1992)'nin formiilii kullanilarak hesaplanan kinetik enerjiler

36 SQ 40 SS 50 WSQ

P | KEa KEg | KEa KEg [ KEa KEg

30 204 4105 20.12 196 3685 18.80 85 2200 25.88
40 206 3678 17.85 204 3178 15.58 93 2509 26.98
50 209 3598 17.22 209 3598 17.22 97 2197 22.65
60 209 3122 14.94 215 2795 13.00 101 2101 20.80
70 211 4182 19.82 224 3790 16.92 109 2485 22.80
Average 208 3737 17.99 210 3410 16.30 97 2229 23.82

(P: kPa; I: mm h"; KEa: I m? h'h; KEg: I m? mm™)

Table 4. The correlations of pressure, rain intensity, drop diameter, terminal velocity and kinetic energy of simulated rainfalls in the
experiment

Cizelge 4. Denemede yapay yadislarin, basing, yagmur siddeti, damla ¢api, terminal hizi ve kinetik enerjilerine ait ikili iliskileri

%2 HH-36 SQ

Parameters P | Ds Vs KES(mm)
P 1.000 0.969**

| 1.000

Ds 1.000 0.997* 0.984*
Vs 1.000 0.994**
KES(mm) 1.000
%2 HH-40 SS

Parameters P | Ds Vs KESmm)
P 1.000 0.995**

| 1.000

Ds 1.000 0.998** 0.987*
Vs 1.000 0.988**
KES(mm) 1.000
%2 HH-50 WSQ

Parameters P | Ds Vs KESmm)
P 1.000 0.990** -0.769**
| 1.000 -0.679**
Ds 1.000 0.996** 0.672*
Vs 1.000 0.674**
KES(mm) 1.000

(P: Pressure-kPa; I: Rain intensity-mm h™; Ds: Drop diameter of simulated rainfalls-mm; Vs: Terminal velocity of simulated rainfall-m
sec™; KEs: Kinetic energy of simulated rainfalls-J m? mm™)

39



Yonter & Houndonougbo

CONLUSIONS

According to the results obtained from this study, the increase of applied pressures increased rain
intensity of Full Jet %2 HH-36 SQ, ¥2 HH-40 SS and ¥2 HH-50 WSQ nozzles, respectively. The pressures
increased the uniformity coefficients in all 3 nozzles, it decreased the coefficient of variation. Kinetic
energy was determined at the highest % HH-50 WSQ nozzle. The closest rain intensities to the
Mediterranean climate rain intensities were determined under the %2 HH-50 WSQ nozzle. According to the
research results, ¥ HH-50 WSQ nozzle can be used up to 120 mm h™ rain intensity, and ¥ HH-40 SS
and ¥2 HH-36 SQ nozzles can be used easily in rainfalls higher than 200 mm h™.
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ABSTRACT

Objective: In this study, the adoption of innovations, which is the main
performance indicator in extension organizations examined with the help of data
collected from 966 extension workers in the Aegean Region. The main purpose of
the study was to determine the effective factors in the adoption of innovations in
agricultural extension.

Material and Methods: The research was data collected from public, private
companies, extension workers working in farmers' organizations, and dealers by
using a survey in eight provinces in the Aegean Region. In the interpretation of
data, descriptive statistics such as percentages, and averages, and Kruskal
Wallis, chi-square, T, reliability tests and factor, correlation, and logistic regression
analyses were employed for interpret the data.

Results: An extension worker in the region averagely serves 1559 farmers.
Although one-fourth of the extension workers in the region are women, the
levels of benefiting of services by women farmers are low. The rate of extension
activities in working hours (26.4%) and farmers' adoption rates of
innovations/suggestions (56%) are low. Extension workers give 1.5
suggestions/innovations per year to farmers in the region. The adoption levels
of innovations are high for fruits and vegetables production.

Conclusions: The age of extension workers, their occupational satisfaction,
extension share in the working hours, and the number of days devoted to farmers'
visits, the number of farmers reached, the farmers' education levels, attending in-
service training, as information sources to utilize the market mechanisms, and
giving the place for economic, social, and environmental dimensions besides
technical increase the adoption rates of the farmers to innovations in the region.

0z
Amag: Calismada yayim o&rgutlerinde bagslica performans gdéstergesi olan
yeniliklerin benimsenmesi Ege Bolgesindeki 966 yayimcidan derlenen veriler

yardimiyla incelenmistir. Tarimsal yayimda yeniliklerin benimsenmesinde etkili
faktorlerin belilenmesi ¢alismanin ana amacini olusturmaktadir.

Materyal ve Yontem: Arastirma verileri Ege Bolgesi'ndeki sekiz ildeki kamu, 6zel
sirket, ciftci orgltleri ve girdi bayilerinde c¢alisan yayimcilardan anket yoluyla
toplanmistir. Verilerin yorumlanmasinda yuizdeler ve ortalamalar gibi tanimlayici
istatistikler ve Kruskal Wallis, ki-kare, T, glvenilirlik testleri ve faktor, korelasyon,
lojistik regresyon analizleri kullaniimigtir.

Arastirma Bulgulari: Boélgede bir yayimci ortalama olarak 1559 ciftgiye hizmet
vermektedir. Bolgede yayimcilarin dortte biri kadin olmasina ragmen kadin
ciftcilerin hizmetlerden yararlanma duzeyi disuktir. Mesaide yayim etkinlikleri
(%26,4) ve ciftgilerin yenilikleri/6nerileri benimseme (%56) oranlari dusuktur.
Yayimcilar ciftgilere yilda 1,5 adet Oneri/yenilik aktarmiglardir. Yeniliklerin
benimsenme diizeyi meyve ve sebzelerde yiiksektir.

Sonug¢: Yayimcilarin yasi, mesleki memnuniyeti, yayimin mesaideki pay ve giftci
ziyaretleri icin ayirilan gun sayilari, ulagilan ciftcilerin sayisi, ciftcilerin egitim
diizeyi, hizmet ici egitim alinmasi, piyasa mekanizmalarinin bilgi kaynagi olarak
kullanimi, teknik kadar ekonomik, sosyal ve gevresel boyutlara yer veriimesi
benimseme dizeyini arttirmaktadir.
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INTRODUCTION

Extension has made significant contributions to agricultural production and development since the
last century. In these contributions, knowledge and innovation are important factors in agriculture as in other
sectors, and they trigger the development of agriculture and the increase of competitive capacity. Achieving
efficiency in extension, which has a central function in the production, introduction, and dissemination of
knowledge / innovation in agriculture, is vital for change (Van der Bor et al., 1995; Csaki, 1999; Balit, 1993),
and the utilization of innovations also contributes to the increases in socio-economic benefits of research,
and extension (Strauss et al., 1991). Agricultural extension, which is the adult education efforts carried out
with the aim to increase the living standards and satisfactory life in rural areas, carries out activities for the
adoption of innovations and behaviors for the desired change. For this purpose, extension transfers
innovations/suggestions with the different goals on productivity and production increases, reduction of
production costs, protection human and environmental health, etc. to rural areas. The rate of adoption of
innovations/suggestions, which is the output of extension, is accepted as a performance evaluation criterion
in organizations/projects (Engel, 1990). Different approaches have been employed to improve the efficiency
of the extension, which is at the center of the process. (Roling, 1989; Wagemans, 1990).

A pluralistic structure is dominant in Aegean Region due to the extension activities carried out by
public organizations, private sectors, input sellers, chambers of agriculture and farmer cooperatives. In
the study, the factors affecting the adoption of agricultural innovations in the Aegean Region are
examined from the perspective of extension workers. For this purpose, extension workers were asked to
what extent the farmers adopted to innovations and the effects of personal characteristics and extension
factors were investigated. As the data of 2019, agricultural land in Turkey (230995034 hectares) of 12%,
and those employed in the agricultural sector (27,2 million people), 17% are in the Aegean Region. 13,3%
of the country's agricultural production value (51,3 billion US$) is realized in the region. Annual export
revenue is about 181 billion dollars in Turkey and its 3,1% (5,6 billion US$) belongs to agriculture. The
region has a 24.4% share in the country's agricultural products exports value (TUIK, 2019).

In the study, some personal characteristics of extension workers, innovation / extension suggestions,
target groups, priority issues, the level of adoption of innovations and the reasons for rejection, sources of
information for innovations, factors affecting the adoption rate of farmers were examined and the
recommendations were developed. In the study, all provinces and different extension organizations in the
Aegean Region were included, and suggestions for organizations and activities were developed.

MATERIAL and METHOD

This research was conducted with approval from the Local Animal Ethics Committee of Animal
Experiments of KOS 13 26.09.2012.

The research data were collected from public, private companies, extension workers working in
farmers' organizations, consultants, and input dealers by using a survey in eight provinces in the Aegean
Region in 2015-2016. Interviews were made with extension workers in the centers of the provinces in the
region and in the designated districts. Simple Random Sampling method used to calculate the number of
interviewed public extension workers, input sellers and farmers. The number of interviews in public
extension organizations (in Ministry of Agriculture and Forestry) calculated as 549 with a 99% confidence
interval and a 5% margin of error. From 972 input sellers in the region by 95% confidence interval and 5%
margin of error for each province were calculated totally 213 dealer interviews. Although full participation of
the extension workers from cooperatives, chambers of agriculture, consultants, and companies (processing,
marketing inputs, and agricultural products, etc.) was desired for surveying, 204 of them filled the
guestionnaire form. After all, a total of 966 extension workers were interviewed in the study from 56.8% in
the public sector, 22.1% in input dealers, 8% in consultants, 6.1% in private companies, and 6.7% in
farmers' organizations. The distribution of extension workers by province is as follows; 21.3% lzmir; 17.9%
Manisa; 17% Aydin; 10.2% Denizli; 8.7% Mugla; 7.1% Usak; 8.9% Afyon and 8.9% Kutahya (Table 1).
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With the questionnaire, some personal characteristics and activities of the extension workers were
collected. Attitudes, behaviors, and opinions were determined by using the five-point Likert scale. In the
interpretation of data, the descriptive statistics such as percentages, and averages, and Kruskal Wallis, chi-
square, T, reliability tests and factor, correlation, logistic regression analyzes were employed for interpreting
the data. All innovation/ suggestions such as new practices, techniques, technology, knowledge, skills, and
behaviors transferred by extension to farmers are expressed as "innovation" in the study.

Table 1:. Number of extension workers by provinces and extension organizations

Cizelge 1. lllere ve yayim kuruluglarina gére yayimcilarin sayilari

Provinces
Province Izmir Manisa Aydin Denizli Mugla Usak Afyon Kutahya Total
Number 206 173 164 99 84 68 86 86 966
Percentage, % 21,3 17,9 17,1 10,2 8,7 7,0 8,9 8,9 100
Status of Extension organizations
Status Public Firms Input sellers Cooperative/ chambers ~ Consultants  Total
Number 549 59 213 65 80 966
Percentage, % 56,8 6,1 22,1 6,7 8,3 100

RESULTS and DISCUSSION
Personal characteristics

The average age of the extension workers in the Aegean Region was found to be 38; 26.5% are
women; 58.9% are of urban origin, 14.2% are agricultural vocational high schools, 74.9% are agricultural
faculties/graduates of the college. 18% of the extension workers have postgraduate, including those who
continue. Extension workers are recommended to live in rural areas as it provides advantages in terms of
awareness and integration (Arnon, 1989). 81.8% of the interviewees work in the district / town or villages.
Satisfaction affects the motivation and productivity of employees and makes positive contributions to the
realization of organizational goals (Yilmaz and Dilmac, 2011). Extension workers with 11.1 years of
professional experience (Table 2) have a medium level of satisfaction with their work in terms of economy
and profession.

Table 2. Some personal characteristics of extension workers

Cizelge 2. Yayimcilarin bazi kisisel ézellikleri

Characteristics Group Number Percentage, %
Female 252 26,5
Gender Male 698 73,5
Total 950 100,0
Rural 392 41,1
Origins Urban 562 58,9
Total 954 100,0
Agricultural high school 137 14,2
Education Faculty, university 829 85,8
Total 966 100
No 794 82,2
Total 966 100,0
Urban 169 18,2
Working place Rural 761 81,8
Total 930 100,0

Note: some totals are lower than 966 as some of the interviewees did not respond.
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Extension activities

The number of farmers that extension workers can visit varies between 20 and 100 farmers per
week, depending on the region, transportation facilities, product variety, and organizational objectives
(TOKB, 1987; Expere, 1974). There are 2000 farmers per extension workers worldwide, but only 10% of
these farmers being served (Feder, et al, 1999, Swanson et al, 1989). It is known that extension workers
in the European Union devote 75% of their time to extension activities (Boyaci, 1996).

In the Aegean Region, extension workers devote their time 26.4% extension (farmer training) and
24.7% bureaucratic activities. Extension workers have transferred an average of 7.5 (1.5 per year)
innovations to farmers in the last five years. 30.9% of the innovations developed within the institutions
themselves.

An extension worker serves an average of 1559 farmers in the Aegean Region. For this purpose,
they are able to spend 9.8 days in a month for field visits and reach 56% of the farmers in their areas. The
average age of the most contacted farmers is 45.4 years, and their education period is 6.2 years.
Extension workers target medium-sized, small, and large enterprises, respectively, and 16.2% of those
who benefit from extension services are women farmers (Table 3). Extension workers with high levels of
satisfaction in their jobs transfer more innovations to the rural areas (Table 4).

Table 3. Some extension indicators in the region

Cizelge 3. Bélgedeki bazi yayim gbstergeleri

Extension indicators Mean Standard deviation
Number of farmers responsible for extension 1559 4411
Number of days devoted to farmer visits in a month 9,8 6,3
Percentage of the responsible farmers who are regularly interviewed (%) 56,2 29,4
Average age of the most frequently contacted farmers 45,4 7,2
Average education years of the most frequently contacted farmers 6,2 2,1
The share of large-scale farms in target groups in extension activities (%) 29,6 22,4
The share of middle-scale farms in target groups in extension activities (%) 36,3 19,4
The share of small-scale farms in target groups in extension activities (%) 34,1 25,2
The share of male farmers in target groups in extension activities (%) 83,8 16,5
The share of female farmers in target groups in extension activities (%) 16,2 16,4

Table 4. Number of innovations transferred according to the job satisfaction, T Test

Cizelge 4. [s memnuniyetine gére aktarilan yenilik sayisi, T Testi

Number of Standard Degrees of

Satisfaction levels innovations Number Mean® deviation T Value freedom P value
-1,756* 601 0,08
Occupational Low 401 3,32 1,158
satisfaction High 202 3,49 1,116
-2,064** 602 0,04
Economic Low 402 3,42 1,107
satisfaction High 202 3,61 1,088
The level of significance ** a <0,05; * a <0,1 ®Likert scale 1: notatall 5alot
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Level of adoption of innovations

Performance in extension organizations and projects is measured by the adoption and continuity of
innovations (Engel, 1990). In some extension organizations, in the case of farmers' innovation adoption
level below 80% is accepted as low performance (Saidin and Idris, 1995). In addition to the transfer of new
practices and technologies for change in rural areas, the diversity of innovations is important for the farmers
to choose. The average number of innovations that extension workers have conveyed to farmers in the last
five years is 7.5, and there is no difference between provinces. According to extension workers, the rate of
adoption of innovations by farmers is 56.2% (In the interviews conducted with farmers in the region within
the scope of the research (Boyaci, 2016), farmers had stated that they implemented 5.4 out of 10
innovations suggested). In this study, the suggestions made by the publishers to the farmers, including
inputs, methods, soft or hard technologies, defined as innovation. The fact that something heard or used for
the first time by farmers is important for it considered an innovation. According to extension workers, the
adoption level of farmers is different in provinces, and the rate of adoption in Aydin, Izmir, Mugla, and
Manisa is above the regional average (Table 5). According to the extension organizations, there is no
difference in the number of innovations developed in the last five years, but the adoption rates are different.
The rate of adoption is highest in dealers, followed by consultants, firms, cooperatives/chambers, while the
rate of adoption in the public organization is the lowest (Table 6).

Table 5. Number of innovations and adoption levels by provinces, Kruskal Wallis Test

Cizelge 5. lllere gére yenilik sayilari ve benimsenme diizeyleri, Kruskal Wallis testi

Chi square Degrees of

Variable Province Number Mean Mean Rank P value
value freedom
Izmir 134 7,81 301,90 4,685 7 0,698
Manisa 103 8,50 318,09
Aydin 99 7,37 292,16
The number of Denizli 64 8,03 331,26
innovations
transferred to Mugla 53 5,75 277,07
farmers in the
last five years Usak 53 7,57 313,69
Afyon 51 6,24 315,05
Kutahya 52 6,73 288,95
General 609 7,45
Izmir 195 59,9 495,81 33,941 7 0
Manisa 169 58,1 478,06
Aydin 149 61,0 501,84
Proportion of Denizli 98 51,2 408,75
farmers Mugla 76 59,3 495,88
adopting
innovations Usak 68 52,1 414,10
Afyon 80 44,6 339,04
Kutahya 80 52,9 422,44
General 915 56,2

The level of significance: *** a <0,01
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Table 6. Number of innovations by organizations and the level of adoption, Kruskal W. Test

Cizelge 6. Kuruluslara gore yenilik sayilari ve benimsenme diizeyi, Kruskal W. Testi

Mean

Chi square

Degrees of

Variable Status Number Mean rank value freedom P value

Public 372 7,36 312,35 5,508 4 0,239
Firm 36 6,33 287,36

The number of

innovations input sellers 119 6,78 274,77

transferred to

farmers in the Cooperative/chambers 30 8,80 318,55

last five years
Consultant 52 9,63 325,98
General 609 7,45
Public 523 49,72 39169 78,6187 4 0
Firm 52 64,13 539,88

Proportion of |

farmers Input sellers 202 65,69 556,2

.adOptm.g Cooperative/chambers 63 62,56 521,27

innovations
Consultant 75 65,33 546,01
General 915 56,23

The level of significance: *** a <0,01

Crop groups in extension activities

In the region with a high variety of products, extension workers serve an average of 8 different
crops. The crop groups that extension workers work in are fruits, vegetables, fodder crops, cereals,
industrial crops, nuts, oilseeds and legumes, and ornamental plants, respectively (Table 7). According to
extension workers, the adoption level of innovations is different in crop groups. The propensity to adopt is
highest for fruits and vegetables, followed by industrial crops. In the cereals and forage crops, on the

other hand, the tendency to adopt innovations is low (Table 8).

Table 7. Crop groups that extension workers work with ©

Gizelge 7. Yayimcilarin galigtiklari diriin gruplar ©

@ Likert scale 1: not at all

Crop groups Mean Standard deviation
Fruits 3,03 1,53
Vegetables 2,77 1,51
Forage crops 2,64 1,50
Cereals 2,60 1,48
Industrial crops 2,22 1,41
Nuts 1,98 1,26
Oilseeds and legumes 1,92 1,23
Ornamental plants 1,46 1,02

5alot
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Table 8. Adoption levels of innovations by crop groups, T Test

Cizelge 8. Uriin gruplarina gére yeniliklerin benimsenme diizeyleri, T testi

Level of Standard Degrees of

Crop Groups adoption Number Mean deviation T value freedom P value

Low 430 2,75 1,495 2,34* 913 0,02
Cereals

High 485 2,52 1,465

Low 430 2,03 1,293 3,92%** 912,8 0
Industrial crops

High 485 2,39 1,48

Low 430 2,91 1,472 2,92 913 0
Fruits

High 485 3,20 1,55

Low 430 2,63 1,442 3,49%* 913 0
Vegetables -

High 485 2,98 1,542

Low 430 1,37 0,894 2,10 909,1 0,04
Ornamental plants

High 485 1,51 1,077

Low 430 2,78 1,511 2,21 913 0,03
Forage crops -

High 485 2,56 1,473

The level of significance: *** a <0,01; ** a <0,05
Farmer’s first approach

The approaches guide objectives, target groups, program, relations, method, and financing in
extension (Axinn, 1988). In developing countries, extension and research organizations within the
Ministries of Agriculture dominate from setting priorities to information flow. Farmer's first approach is an
alternative to general extension models and foresees farmer participation in stages such as problem
determination, solution development, monitoring, and evaluation (Chambers, 1994). Although the farmer's
first model was not institutionalized in the region, the present level of trends such as farmer priorities,
conditions, expectations, and feedback on innovations in the extension agenda was examined (Table 9).
To emphasize the influence of the farmer / rural people in determining the extension agenda, these
tendencies were briefly expressed as “farmer first” in the study. according to the analysis results the rate
of adoption levels of farmers is high in extension workers who considering the elements of farmer first
approach (Table 10). The usage levels of the farmer first approach in organizations are different, and it is
preferred more in consultants and cooperatives/chambers than public and private sectors (Table 11).

Table 9. Farmers' impact on the extension agenda ©

Cizelge 9. Yayim giindeminde ciftgilerin etkisi @

Tendencies Mean Standard deviation
Considering the priorities of rural areas 3,80 0,98
Including farmer knowledge and innovations 3,70 0,93
Suggestions from farmers 2,95 1,03
Providing feedback from farmers 2,94 1,01
Including farmers in setting priorities 2,78 1,10

@ Likert scale 1: notat all 5 alot

49



Boyaci

Table 10. Extension approach and adoption level of innovations, T Test
Cizelge 10. Yayim yaklasimi ve yeniliklerin benimsenme dlizeyi, T Testi

Level of Standard Degrees of
Tendency adoption Number Mean deviation T Value freedom P value
. Low 423 3,09 0,632 -5,49%** 893,864 0
Farmer first -
High 474 3,33 0,684
The level of significance: *** a <0,01
Table 11. The effect of farmers on extension according to organizations, Kruskal Wallis Test
Cizelge 11. Kuruluglara gére ciftgilerin yayima etkisi, Kruskal Wallis Testi
Tendency Status Number Mean Mean rank Chi square Degrees of P
value freedom value
Public 546 3,15 449,77 16,887*** 4 0,00
Firm 55 3,20 475,38
) Input sellers 199 3,21 480,28
Farmer first -
Cooperative/chambers 62 3,26 492,37
Consultant 77 3,47 565,01
General 939 3,20

The level of significance: *** a <0,01

There is a significant relationship between extension workers' in-service training and the adoption
of innovations. Considering that the shelf life of knowledge is calculated as two years for experts in
agriculture and five years for extension workers (Misra, 1991), the importance of updating knowledge and
skills increases exponentially. The numbers and adoption rates of innovations developed and transferred
to farmers is higher in extension workers who receive regular in-service training (Table 12).

Table 12. Innovations and at in-service training, T Test

Cizelge 12. Yenilikler ve hizmet ici egitim, T testi

Standard Degrees of

Variable Group Number Mean o T value P value
deviation freedom
In-service training and number of Low 406 2,42 1,108 -2,68" 606 0,01
Innovations High 202 2,68 1,093
In-service training and adoption level ~ LOW 429 2,33 1,064 -3,64% 909 0
of adoption innovations High 482 2,59 1,143

The level of significance: *** a <0,001; ** a <0,05

General objectives in extension

General objectives of extension in the region are improving product quality, increasing production
and productivity, consumer health and food safety, reducing environmental damage, and reducing input
costs (Table 13). The existence of these objectives, which are grouped into three groups as technical,
economic, and social-environmental, are different by provinces. Technical in Mugla, Manisa, Denizli,
Izmir, and Aydin; economical in Manisa, Denizli and Mugla provinces; and social-environmental
objectives in Denizli, Izmir, Manisa, Mugla, and Kutahya are higher priorities (Table 14). The priorities are
also different in extension organizations. Technical, economic, and social-environmental objectives are
taken more place in consultants, dealers, and cooperatives/ chambers than firms and public organizations
(Table 15).
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Table 13. The general objectives in extension activities®

Cizelge 13. Yayim galismalarinda genel hedefler®

Objectives Mean Standard deviation
Improving crop quality 4,27 0,92
Increasing production and yield 4,24 0,95
Consumer health and food safety 4,22 0,95
Reducing environmental damages 4,05 1,04
Reducing input costs in production 3,93 1,02
Ensuring farmer and workers health/safety in production 3,89 1,07
Decreasing manpower costs in production 3,83 1,04
Improving existing product / application 3,82 0,95
Adapting existing product / application to new conditions 3,77 0,93
Decreasing energy costs in production 3,75 1,07
Developing new products / applications 3,44 1,11

@ Likert scale 1: notatall 5 alot

Table 14. Priority objectives in extension by provinces, Kruskal Wallis Test

Cizelge 14. lllere gére yayimdaki éncelikli hedefler, Kruskal Wallis Testi

Objectives Province Number Mean '\RAZf‘E Ch:/zlquueare Dﬁg;%%;()f P value
Izmir 198 19,66 453,77 22,41 %+ 7 0
Manisa 164 19,99 498,00
Aydin 153 19,66 460,12
Denizli 97 19,93 493,33
Technical Mugla 78 20,19 505,58
Usak 65 18,09 356,22
Afyon 78 18,44 395,99
Kutahya 84 19,07 442,08
General 917 19,52
I1zmir 198 11,20 421,41 23,71%** 7 0
Manisa 164 12,11 519,86
Aydin 153 11,50 457,67
Denizli 97 11,90 493,56
Economic Mugla 78 11,81 486,00
Usak 65 10,60 381,42
Afyon 77 11,03 413,73
Kutahya 85 11,51 467,65
General 917 11,51
1zmir 198 12,52 486,51 22,81** 7 0
Manisa 164 12,35 480,6
Aydin 153 12,00 435,04
] Denizli 97 12,62 496,68
Sr?\‘/:i'r":‘)'n"’:g‘gmm Mugla 78 12,26 479,75
Usak 65 11,14 360,25
Afyon 79 11,28 387,23
Kutahya 84 12,17 468,15

General 918 12,15

The level of significance: *** a <0,01; ** a <0,05
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Table 15. Comparison of priority objectives by organizations, Kruskal Wallis Test

Cizelge 15. Kuruluglara gére éncelikli hedeflerin karsilastiriimasi, Kruskal Wallis Testi

Mean

Chi square

Degrees of

Objectives Status Number Mean Rank value freedom P value
Public 532 19,33 441,25 12,05* 4 0,01
Firm 54 18,78 404,31
. Input sellers 195 19,93 502,11
Technical -
Cooperative/chamber 61 19,56 463,5
Consultant 74 20,36 503,02
General 916 19,52
Public 532 11,41 447,24 9,84** 4 0,04
Firm 54 10,78 387,59
. Input sellers 196 11,73 491,97
Economic
Cooperative/chamber 61 11,85 495,45
Consultant 74 11,88 478,29
General 917 11,51
Public 533 11,95 439,35 17,24%* 4 0
Firm 54 11,56 389,73
Social and Input sellers 195 12,63 514,05
environmental Cooperative/chamber 61 12,57 497,12
Consultant 74 12,45 474,57
General 917 12,15

The level of significance: *** a <0,01; ** a <0,05

Some organizational values

The adoption of behaviors that encourage interaction with inside and outside the organization in
management will help institutionalize innovation and governance in organizations Boyaci, 2020). The
values such as taking initiative, satisfaction with working conditions, encouragement of cooperation with
different segments, innovation-oriented activities, regular monitoring and evaluation of activities, clear
definition of organizational policies, processes, values, goals, individual willingness, and environment to
teamwork, not being too bureaucratic, and equivalence of responsibilities are divided into two groups as

individual freedom and institutional behaviors/operation (Table 16).

Table 16. Some values in extension organizations ©

Gizelge 16. Yayim kuruluslarindaki bazi degerler®

Group Values Mean Standard deviation
| can easily use initiative in my work 3,65 1,08
Individual | am satisfied with the working conditions 3,19 1,15
freedom 9 ! !
| can do teamwork 2,81 1,20
Collaboration with different organizations is encouraged 3,09 1,05
Innovation drives corporate activities 3,08 1,02
organizational Studies are regularly monitored and evaluated 3,07 1,13
behavior The policies, processes, values, and goals are clearly defined 2,94 1,17
The institution does not work with overly bureaucratic rules 2,76 1,16
Authorities and responsibilities in the institution are equivalent 2,63 1,2

@ Likert scale 1: not at all

5alot
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The adoption levels of innovations are different according to the level of values in organizations.
While individual freedom levels are higher in firms, consultants, dealers, they are low in cooperatives/
chambers and public organizations. Values related to corporate behavior /operation, which are
considered important in terms of innovation, are high in consultants, companies, and dealers, and low in
cooperatives/chambers, and the public (Table 17). The adoption rates of innovations transferred to
related to individual freedom and organizational

farmers by organizations with more values

behavior/operation are higher (Table 18).

Table 17. Comparison of individual and institutional behavior in organizations, Kruskal W. T.

Cizelge 17. Kuruluglardaki bireysel ve kurumsal davraniglarin karsilastirmasi, Kruskal W. T.

Behavior Status Number Mean Mean Rank Chi/:l(lueare Df? g;ismof vaTue

Public 537 9,09 397,09 69,36*** 4 0
Firm 53 10,92 588,43

Individual Input sellers 185 10,22 519,61

freedom Cooperative/chambers 60 10,10 513,33
Consultant 74 10,84 570,83
General 909 9,63
Public 537 16,94 385,84 101,98*** 4 0
Firm 51 19,88 576,35

organizational Input sellers 184 19,02 520,48

behavior Cooperative/chambers 59 18,92 514,33
Consultant 75 21,09 642,19
General 906 18

The level of significance: *** a <0,01

Table 18. Adoption of innovations according to individual and organizational behavior, T Test

Cizelge 18. Bireysel ve kurumsal davranislara gére yeniliklerin benimsenmesi, T testi

. Level of Standard Degrees of
Behavior adoption Number Mean deviation T value freedom P value
Low 410 9,07 2,418
Individual freedom -6,18 864,95 0
High 457 10,14 2,675
organizational Low 409 17,06 5,869 6,37 860,93 0
behavior High 454 18,83 4,279 ’ '

The level of significance: *** a <0,01

Reasons farmers reject innovations

The acceptance of innovations is affected by different expectations such as economic, social,
psychological, technical, and ecological. The weakness of actor relations, insufficiency of extension
activities and economic supports, market uncertainties also reduce the tendency of farmers’ adoption.
According to the extension workers, the rejection reasons innovations by the farmers were grouped into
two groups as farmer-driven and innovation-driven via the results of factor analysis (Table 19).
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Table 19. Reasons for farmers not to accept innovations, Factor Analysis
Cizelge 19. Ciftcilerin yenilikleri kabul etmeme nedenleri, Faktor analizi

Factor groups Factors Mean® T:;;Zr Thfeagtngr(];: )0 Y Reliability
Farmers being traditional 4,11 0,825
Low education level of farmers 3,84 0,822
Farmer driven Not believing in the benefits of innovations 3,74 0,706 46,252 0,821
Farmers don't trust innovations 3,78 0,661
Lack of information about innovation 3,80 0,640
Failure to comply with farmer's conditions and problems 3,62 0,811
Innovation driven  Innovations not satisfying farmers 3,49 0,806 17,141 0,768
Does not match farmer priorities 3,62 0,784
Total 63,393
Kaiser-Meyer-Olkin scale validity 0,791 Chi square value 2918,3***
Degrees of freedom 28 Bartlett test P value 0

The level of significance: *** a <0,01 @ Likert scale 1: not at all

Information sources of innovations in extension

5alot

The resources used in the development process of innovations in the extension are grouped under
the titles of internet, scientific resources, Ministry of Agriculture and Forestry (MAF) and agricultural
policies, farmers and their organizations, and market mechanisms (Table 20).

Table 20. Information sources used in the development of innovations®

Cizelge 20. Yeniliklerin geligtirimesinde kullanilan bilgi kaynaklari©

Information sources Mean Standard deviation
Internet 3,95 1,07
Scientific sources (research, university, journals, meetings, etc.) 3,68 16,4
MAF and agricultural policies 3,56 1,07
Farmers and farmers organizations 3,48 0,98
Market mechanisms (merchants, exporters, processors, input companies) 2,67 0,98

@ Likert scale 1: notatall 5 alot

The adoption rates are higher among those who consider the market mechanisms, farmers, and
their organizations as information sources in the process of innovations and low among those who use
MAF and the agricultural policies (Table 21).

Table 21. Adoption level of innovations according to the sources, T Test
Cizelge 21. Kaynaklarina gére yeniliklerin benimsenme diizeyi, T testi

Information sources Level.of Number Mean Stapdgrd T Value Degrees of P value
adoption deviation freedom
_ Kk

Farmers and farmers Low 412 3,42 0,918 2,16 874,83 0,03
organizations High 465 3,56 1,022
MAF and agricultural Low 415 3,65 0,978 2,33 873,869 0,02
policies High 463 3,49 1,147

Low 408 2,53 0,883 -4,01% 869,551 0
Market mechanisms -

High 464 2,79 1,028

The level of significance: *** a <0,01; ** a <0,05
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In the region, while the ratio of extension workers to use their own experiences and institutional
resources in developing innovations is 30.9%, the rate of external resources is 69.1%. The farmers'
adoption rate of innovations is higher in extension workers who use their own experiences/institutional
resources (Table 22).

Table 22. Adoption of innovations according to the sources, T Test

Cizelge 22. Kaynaklarina gére ve yeniliklerin benimsenmesi, T Testi

. . Level of Standard Degrees of
Sources of innovations adoption Number Mean deviation T Value freedom P value
Own experiences of individual Low 379 28,72 24,492 -2,63* 798 0,01
and organization High 421 33,26 24,399
) o Low 378 71,47 24,256 2,67+ 796 0,01
Outside the organization -
High 420 66,89 24,213

The level of significance: ** a <0,05

Significant and positive relationships were found between crop groups and information sources. As
an information source internet has a meaningful and positive relationships with all crop groups. In fruits and
nuts, there are significant and positive relationships in the use of market mechanisms, MAF, and agricultural
policies in addition to the internet, and the usage of these resources increases in fruit groups. Internet, and
market mechanisms in industrial crops, and vegetables; internet, MAF, and agricultural policies in cereals,
oilseeds, legumes, and forage crops are more preferred as information sources (Table 23).

Table 23. Relationship between crop groups and information sources, Correlation Analysis

Cizelge 23. Urtin gruplari ile bilgi kaynaklari iligkisi, Korelasyon analizi

Crop groups

Spearman's rho

Internet

Market mechanisms

MAF, agric. policies

Correlation

meaningful and positive

meaningful and positive

Cereals Correlation Coefficient , 137 %** ,126%**
P value 0 0
_ Correlation meaningful and positive meaningful and positive
I(;Ig;i(;fgss and Correlation Coefficient ,092** ,139%**
P value 0,01 0
Correlation meaningful and positive meaningful and positive
Industrial crops  Correlation Coefficient ,077** ,133%**
P value 0,02 0
Correlation meaningful and positive meaningful and positive
Nuts Correlation Coefficient ,083** ,127%**
P value 0,01 0
Correlation meaningful and positive meaningful and positive meaningful and positive
Fruits Correlation Coefficient ,074** ,116%+* ,071**
P value 0,04 0 0,03
Correlation meaningful and positive meaningful and positive
Vegetables Correlation Coefficient ,075** ,139%**
P value 0,02 0
Correlation meaningful and positive meaningful and positive
Forage crops Correlation Coefficient ,125%** ,L71%x*
P value 0 0

The level of significance: *** a <0,01; ** a <0,05
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Diffusion channels of innovations

In the region, the tools and methods utilized by extension for the diffusion of innovations are listed
as individual interviews, group methods, digital tools, TV-radio-video, and printed materials (Table 24).
Individual interviews, group methods, printed material, and the usage of digital tools increase the adoption
rate of farmers (Table 25).

Table 24. Diffusion channels of innovations ©

Cizelge 24. Yeniliklerin yayilma kanallari ©

Diffusion channels Mean Standard deviation
Individual interviews 4,09 0,99
Group methods 3,93 0,99
Digital tools 3,23 1,15
TV, radio, video film etc. 3,22 16,87
Printed materials 2,83 1,08

@ Likert scale 1: notatall 5 alot

Table 25. The adoption levels of innovations according to diffusion channels, T Test

Cizelge 25. Yayilma kanallarina gére yeniliklerin benimsenme dlizeyleri, T Testi

Diffusion channels Level_of Number Mean Stapdgrd T value Degrees of P value
adoption deviation freedom
Low 411 4,03 1,002 -2,53** 860 0,01
Individual interviews -
High 451 4,20 0,948
Low 410 3,87 0,971 -2,52* 861 0,01
Group methods -
High 453 4,04 0,991
o Low 396 3,16 1,151 -1,88* 835 0,06
Digital tools -
High 441 3,31 1,144
] ] Low 399 2,76 1,063 -1,88* 834 0,06
Printed materials -
High 437 2,91 1,108

The level of significance: ** a <0,05; * a <0,1

Factors affecting innovation adoption

To determine the factors affecting the adoption of innovations by farmers, the model consisted of
dependent and independent variables was established. The dependent variable was defined in two
groups as low and high adoption rates. Age of extension workers, occupational satisfaction, the share of
extension in working hours, number of days devoted for farmer visits in per month, rate of target farmers
visited, the education levels of the farmers interviewed, receiving in-service training, using information
sources market mechanisms, and MAF, and agricultural policies, and the priority of technical objectives in
extension were taken as the independent variables in the equation of the model.

With the analysis, the change in the adoption level of innovations of one unit increase in
independent variables was estimated. One-unit increment of independent variables according to the
model; age 1.03; professional satisfaction, 1,2; the share of extension activities in working hours is 0.99
times; 1.05 days to visit farmers in a month; the interviewed farmers is 1.03; education level of the
farmers is 1.1; in-service training on innovations 1,2; as information source market mechanisms 1,4; the
priority of technical objectives in extension increases the rate of innovation adoption 1.1 times. On the
other hand, one unit increase in the use of MAF and agricultural policies as innovation source reduces the
adoption rate by 0.75 times in the region (Table 26).
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Table 26. Factors effective in adopting innovations, Logistic Regression Analysis

Cizelge 26. Yeniliklerin benimsenmesinde etkili faktorler, Lojistik Regresyon Analizi

Variables in the Equation B S.E.  Wald Sig.  Exp (B)
Constant -5,619 0,854 43,259 0 0,00
Age of the extension workers 0,032 0,011 9,426 0,002 1,03
Occupational satisfaction level 0,186 0,088 4,461 0,035 1,20
The share of extension in working hours 0,011 0,005 5542 0,029 0,99
Numbers of the day in a month for farmer visits 0,045 0,016 8,018 0,005 1,05
Rate of interviewees with targeted farmers 0,025 0,003 58,598 0 1,03
Education level of the interviewed farmers 0,105 0,046 5,228 0,022 1,11
Level of in-service training on innovations 0,150 0,089 4,837 0,042 1,16
Market mechanisms in preparing innovations 0,336 0,103 10,679 0,001 1,40

MAF and agricultural policies in preparing innovations  -0,284 0,091 9,695 0,002 0,75

Priority of technical issues in extension objectives 0,077 0,027 8,218 0,004 1,08

Note: Cox & Snell R Square: 0,326; Nagelkerke R Square: 0,451

CONCLUSION and SUGGESTIONS

Extension activities are carried out to realize individual and social change. The change can be
possible by adopting desired behaviors and practices in rural areas. Extension takes at central place of
the rural change process because of its functions such as diagnosis, execution, facilitation, transferring,
monitoring and evaluation. In this research, factors affecting the adoption of innovations by farmers with
the help of data compiled from 966 extension workers working in different organizations in the Aegean
Region (Table 27) and suggestions for increasing the efficiency in extension are presented below.

Table 27. Factors affecting farmers' adoption of innovations

Cizelge 27. Ciftcilerin yenilikleri benimsemelerini etkileyen faktorler

Adoption levels of farmers

Factors
Low level of adoption High level of adoption
Age of the extension workers (experience) Younger (low experience) Old (experienced)
Occupational satisfaction level low high
Level of in-service training on innovations Limited more
number of days farmer visits per month low High
Rate of interviewees with targeted farmers low High
Education level of the interviewed farmers low High
Individual freedom in extension activities low High
Organizational behaviors/operation low High
Farmers impacts on extension agenda low High
Farmers driven reasons in rejection high Low
Innovation driven reasons in rejection high Low
Sources of innovations Outside the organization Own experiences/ organization
Information sources for innovations MAF, agricultural policies Farmers, farr:wnegc?gsgiriitions, market
Crop groups in extension Cereals, Forage crops Fruits, Vegetables, Industrial crops,

Ornamental plants
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The age and professional experience of extension workers are important factors, and experienced

staff should be ensured to stay in the extension organizations.

Adoption rates of innovations by farmers is 56%, which is unsatisfactory. This ratio shows that there
are deficiencies in both the development and transfer of innovations. It is observed that farmers'
conditions and priorities are not sufficiently considered in innovation development process and that
sufficient time is not allocated for extension studies. The share of extension activities in working hours
should be increased in the region.

Innovations per year had been transferred to farmers by extension workers. In today's rapidly
changing world, this number is unsatisfactory. However, in an environment where an extension worker
averagely serves 1559 farmers, it is unlikely that further innovation will be transferred and adopted.

Employment policy should be planned so that the maximum number of farmers per extension workers
is 200, considering communication and transportation facilities. Increasing the number of extension
workers and events will increase the number of farmers reached and the level of adoption of
innovations.

Increasing the economic and professional satisfaction levels of extension workers will contribute to the
development of innovations and the adoption of farmers.

Although one out of four extension workers in the region is a woman, the level of benefiting from
extension services by women farmers is low. Extension activities for women are also important for
providing the expected benefits from the support provided to women farmers in projects.

Innovations from outside sources of organization have low rate of farmers’ adoption. This situation
shows that the relations between actors are not strong enough. Complex economic and production
structures require compulsory cooperation in the sector.

In the region general extension goals are listed as improving product quality, increasing production
and productivity, consumer health and food safety, reducing environmental damage, and reducing
input costs technical issues are at the forefront. Considering the economic, social, and environmental
dimensions of agriculture is imperative for sustainability.

The tendency to adopt innovation is increasing at products with high competition and interaction with
the market. For example, propensity to adopt innovation is higher among fruit and vegetable growers.
Innovations those take markets into account should be given more space in extension programs.

The reasons for the rejection of innovations by the farmers in the region can be categorized in two
groups as farmer-driven and innovation-driven. The success rate of extension workers, who take
farmer priorities, conditions, suggestions, and feedback into their agenda, is increasing. For this
reason, arrangements should be made to ensure the participation of farmers and institutionalize them.

The number and adoption rates of innovations developed and transferred by extension workers who
receive regular in-service training are high. Regular in-service training should not be neglected.

Management approach should be able to embed the innovative philosophy in institutions. To this end,
institutional values should encourage individual freedom and participatory, and flexible institutional
functioning.

There are meaningful and positive relationships between product groups and information sources.
Using different sources of information will help increase the diversity of vision, cooperation, and
adoption.
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ABSTRACT

Objective: The objective of this study was to determine the micronutrient (Fe,
Cu, Mn and Zn) amounts removed with pruning residuals in Clementine
mandarin (Citrus reticulata Blanco) grafted on bitter orange.

Material and Methods: In order to meet the above objective , at the end of two
production seasons (2015 and 2016), measurements and analyses were carried
out by collecting pruning residual samples from 50 groves located in the
province of izmir and Aydin (Turkey).

Results: While the biomass value varied between 2.90 and 4.90 kg/tree in the
1st year, it varied in the range of 3.00-5.00 kg/tree in the 2nd year. The
concentration (mg kg™) values for the first year were as Fe: 44-115, Cu: 11-32,
Mn: 33-75, Zn: 17-26, while these for the second year were Fe: 48-101, Cu: 16-
38, Mn: 40-88 and Zn: 20-30. The yield value was 64-102 kg/tree for the 1st
year and 65-94 kg/tree for the 2nd year.

Conclusion: The mean values of the microelement amounts removed with
pruning residuals may be listed as Fe > Mn > Zn = Cu for both years. The
micronutrient amount removed with pruning residuals (g/tree) was found to be Fe:
0.15-0.41, Cu: 0.04-0.13, Mn: 0.12-0.3 and Zn: 0.05-0.13 for the 1st year and Fe:
0.16-0.44, Cu: 0.06-0.16, Mn: 0.15-0.36 and Zn: 0.07-0.13 for the 2nd year. It is
suggested that these amounts should be included in plant fertilization programs.

0z
Amag: Bu arastirmada turung anacina asili Clementin mandarininde (Citrus

reticulata Blanco) budama atiklari ile kaldirlan mikro besin elementi (Fe, Cu,
Mn ve Zn) miktarinin belirlenmesi amaglanmistir.

Materyal ve Yontem: Calismada, iki Uretim sezonu sonunda (2015 ve 2016)
Izmir ve Aydin sehirlerinde bulunan toplam 50 adet bahg¢eden budama atigi
ornegi alinarak dlgimleme ve analizler yapilmistir.

Aragtirma Bulgulan: Biomass degeri 1.yl (2015) 2.90 ile 4.90 kg/agac
arasinda degisim gosterirken 2.yl (2016) 3.00-5.00 kg/aga¢ arasinda degisim
gosterdigi belirlenmistir. Birinci yil Fe konsantrasyonu (mg kg?) : 44-115, Cu:
11-32, Mn: 33-75 ve Zn: 17-26 arasinda degisim gosterirken; ikinci yil ise, Fe:
48-101, Cu: 16-38, Mn: 40-88, Zn ise 20-30 arasinda degisim gdstermigtir.
Verim degerinin ise 1.yil 64-102 kg/adag, 2.yll ise 65-94 kg/ada¢ arasinda
degisim gosterdigi bulunmustur.

Sonug¢: Budama atiklari ile uzaklastinlan mikro element miktarlari ortalama
degerler g6z 6nline alindiginda her iki yilda da Fe > Mn > Zn = Cu sirasini
izlemistir. Budama atiklari ile uzaklastirlan mikro besin elementi miktari
(g/agag) 1. yil Fe: 0.15-0.41, Cu: 0.04-0.13, Mn: 0.12-0.3, Zn: 0.05-0.13
arasinda belirlenirken; 2. yil Fe: 0.16-0.44, Cu: 0.06-0.16, Mn: 0.15-0.36 ve Zn:
0.07-0.13 olarak belirlenmistir. Bu degerlerin gubreleme programlarina dahil
edilmesi dnerilmektedir.
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INTRODUCTION

Citrus plant production is of importance for Turkey and the world. It is also known that the share of
mandarin in this production is very high. According to the current data (FAO, 2020), in the last decade
(2008-2018), an average of 30 Mts mandarin was produced worldwide, while Turkey contributed to this
production with 1 Mt. With the current share it has, Turkey has reached the position of the 3rd largest
mandarin producer worldwide following China and Spain. This reveals the significance of mandarin
production for Turkey. According to the data of TURKSTAT (2020), while the citrus production in 2019 was
4.3 Mts in Turkey, the production shares were as 40 % for orange, 33 % for mandarin, 22 % for lemon and 6
% for grapefruit. These shares indicate the economic significance of mandarin for both Turkey and the world
in general.

In especially products like citrus fruits that have high economic value, studies have been mostly on
increasing yield and fruit quality. It is known that fertilizing is a factor that directly affects both yield and
quality (Marschner, 2011). While creating fertilization strategies, generally nutrient concentrations in the soll
and leaves on annual shoots (<1 years of age) are taken into account. In addition to determine the nutrient
concentrations in the soil and leaves, considering remobilization and internal cycling factors in preparation of
fertilization programs is another approach (Millard, 1996).

Pruning is performed at the end of the production season for reasons such as improving yield and
quality, better utilization of sunlight, making aeration easier and reducing the risk of diseases. In some
cases, with pruning, healthy leaves and branches are also removed from the tree (Meade & Hensley, 1998;
Lonsdale, 1999; Gilman & Grabosky, 2006; Clark & Matheny, 2010; Ow et al., 2013). This situation creates
losses from the total nutrient budget of the tree. This is why it is important to include the nutrient amounts
removed from the tree with pruning residuals in the fertilization program in the following production period.

Some researchers emphasize that pruning residuals need to be utilized in various ways, and the
society needs to be informed on this issue (FAO, 1997; Jensen, 2000; Close et al., 2001; Kuhns & Reiter,
2007; Kuhns & Reiter, 2009; Velazquez Marti et al., 2011; Badrulhisham &Othman, 2016). However, as
most of these studies have been conducted to emphasize the importance of the pruning process or
utilization of pruning residuals in different sectors (energy, furniture, etc.) as raw materials, the data on
assessing their role in plant nutrition and fertilization are limited. Additionally, considering the current
literature, it can be stated that fruits like citrus have been rarely included as material in these studies.

The CIRCE-CERTH collaboration report (2018) stated that pruning residuals obtained from fruit
plantations, vineyards and olive groves carry a significant potential for many EU countries. Similarly, it was
reported by Magagnotti et al. (2013) that the amount of pruning residuals is on a very significant level, and
this amount varies between 1 and 5 tons/ha. In their study on different olive varieties, Velazquez Matrti et al.
(2011) determined the biomass values in the material obtained as a result of pruning. As a result of the
study, they reported that the mean dry biomass ranged between 3.5 and 10 kg/tree in annually pruned
varieties.

In their study on utilization of pruning residuals from vineyards in the bioenergy sector, Icka and
Damo (2018) found that biomass values varied in the range of 1.6-2.1 t/ha (mean: 1.9 t/ha). Picchi et al.
(2018) determined some physical (biomass ash ratio, particle size distribution) and chemical (some nutrients
and heavy metal concentrations) properties in the pruning residuals of various fruits (vine, olive, apple, pear
and hazelnut). According to their results, while the Mn, Cu and Zn concentrations were determined to be 86,
22 and 9 mg kg™ in olive pruning residuals, respectively, these values were 116, 72 and 78 mg kg™ in pear
pruning residual.

Velazquez-Marti et al. (2013) stated that the biomass value of citrus pruning residuals varied based
on the variety of fruit and purpose of pruning. In this study, the fresh biomass (wood + leaves) values of the
orange varieties of Valencia Late, Naveline and N. Washington were found to be 28, 16 and 12 kg/tree,
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respectively while for the mandarin varieties such as Clementine, Hybrid and Satsuma, the fresh biomass
values were found to be 14, 15 and 14 kg/tree, respectively. In another study on the orange variety of
Tarocco, the pruning residual was in the amount of 1.7 t/ha dry weight (DW) (Roccuzzo et al., 2012).

As it differs from the other studies existing in the literature, a study was conducted to contribute to
fertilization by utilizing pruning residuals for plant nutrition. As the study shows differences as compared
to many existing studies, and sources on the topic are limited, it is believed that this study will bring a
different point of view to fertilization studies to be conducted in the future.

MATERIALS and METHODS

The study was conducted on a total of 50 Clementine mandarin (Citrus reticulata Blanco) groves
located in the provinces of izmir (Guzelbahce, Seferihisar, inciralti, Cesme) and Aydin (Soke, Kusadasi,
Davutlar) in Turkey. Mediterranean climate is dominant in these locations, and the groves included in the
study had a mainly (65%) sandy-loam texture. The soil characteristics of the groves are shown in Table 1.

Table 1. Some physical and chemical properties of soils (0-30cm) in the studied groves

Cizelge 1. Aragtirma bahcelerine ait topraklarin (0-30cm) bazi fiziksel ve kimyasal dzellikleri

Growing Descriptive % mg kg

Season  Statistics pH Salt Lime O.M.* Texture** N P K Ca Mg Na Fe Cu Mn Zn
IS} Mean 740 0.06 9.19 249 0.13 | 134 340 4496 735 40 23 18 36 2.96
§. Min 6.30 0.02 5.05 1.87 010 | 7.3 289 3578 493 23 5 1 13 0.70
§ Max 759 0.08 12.45 4.10 0.27 | 224 388 5318 903 62 43 45 70 455
- SD 0.25 0.02 2.06 0.50 Sandy- 0.04 | 4.8 27 490 107 9 10 12 15 1.13
© Mean 7.37 0.05 9.72 2.30 Loam 0.12 | 135 349 4528 734 42 23 18 34 3.00
§ Min 6.65 0.04 6.23 1.72 009 | 73 281 3759 566 23 5 1 14 0.81
§ Max 7.60 0.07 12.40 3.06 0.16 | 21.2 405 5465 893 70 40 40 64 450
B SD 0.18 0.01 165 0.34 002 | 40 31 483 94 12 10 11 13 1.09

* Organic matter, ** In the groves, sandy loam by 65 %, loam by 17 % and sandy clay loam in the remaining were dominant.

The study material consisted of pruning residuals (wood + leaves) from Clementine mandarin trees
aged 15 to 35 grafted on bitter orange (Citrus aurantium). The planting intervals (m x m) showed a variation
as5x5,5x7and 7 x 7, all groves were using drip irrigation systems. As main fertilization in the groves,
according to calculations based on soil analysis results, 180-350 g N/tree, 40-60 g P/tree and 110-300 g K/tree
were applied.

Pruning residuals were collected from 10 trees from each grove at the end of the production
seasons (February) of 2014-2015 and 2015-2016 in two consecutive years on pruning days. The pruning
residuals were measured and analyzed without separating the wood and leaf parts from each other. The
samples whose fresh weights were recorded were washed in distilled water, dried at 65°C, ground with a
laboratory-type mill with stainless steel knives (IKA- A 11 basic, Germany) and prepared for analysis (Kacar
& Inal, 2008).

Microelement (Fe, Cu, Mn and Zn) concentrations were determined by an atomic absorption
spectrophotometer (Spectra AA 220 Fast Sequential) in extracts obtained by wet digestion method with a
mixture of concentrated HCI:HNO; (1:4, v/v) and were expressed on a dry weight basis.

The amounts of removed nutrients were determined from biomass and concentrations. Yield values
were determined from the same trees from which the pruning residuals were collected in the harvest
period (November).
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The statistical analyses were carried out with the IBM SPSS 25.0 software. Pearson’s correlation
coefficient was used in the normally distributed variables, while Spearman’s correlation coefficient was
used in the non-normally distributed variables.

In this study, sample size was found by using “G. Power-3.1.9.2” program at 95% confidence level.
As a result of the analysis, when (¢ = 0.05) Cohen’s (1988) standardized effect size was assumed as
0.60 (high level) with the expert opinion in addition to the lack of any related study, minimum sample size
was found as 50 for the Two Independent Pearson correlation with the 0.80 theoretical power.

RESULTS and DISCUSSION

The ranges of the biomass values of the pruning residuals, Fe, Cu, Mn and Zn concentrations,
removed amounts and fruit yield values are tabulated in Table 2.

Table 2. Analysis results of pruning residuals

Cizelge 2. Budama atiklarinin analiz sonucu

) o Eruit ) Microelement content of pruning | Uptake of microelements by
Growing  Descriptive ;14 Biomass, residuals, mg kg™ pruning residue, gl/tree
Season Statistics Ko/ t ' kg dry matter/tree

g/ ree Fe Cu Mn Zn Fe Cu Mn Zn

o Mean 78 3.94 70.6 20.5 51.2 21.1 0.28 0.08 0.20 0.08
-

g Min 64 2.90 44.1 11.0 334 16.9 0.15 0.04 0.12 0.05
<

§ Max 102 4.90 115.2 324 75.4 26.3 041 0.13 0.31 0.13

SD 8 0.51 17.0 5.7 10.2 2.4 0.06 0.02 0.04 0.001

© Mean 79 4.02 77.2 245 579 254 031 0.10 0.23 0.10
-

g Min 65 3.00 48.0 157 396 204 0.16 0.06 0.15 0.07
Lo

§ Max 94 5.00 101.4 381 883 303 044 0.16 0.36 0.13

SD 7 0.50 14.2 50 104 2.7 0.06 0.02 0.05 0.01

The mean pruning residual biomass value for both years was found to be 3.98 kg D.M./tree. This
value was lower than the value of 14 kg/tree found by Velazquez-Marti et al. (2013) for Clementine and
Satsuma mandarin. This may have been caused by the fact that the research material was not
homogenous along with the possible differences in regional and cultural practices.

According to these findings the shares in the microelements in the biomass of the pruning residual
could be listed as Fe > Mn > Cu = Zn for both years. 0.016 % (1st year) and 0.018 % (2nd year) of the
biomass consisted of the removed microelements (Fe, Cu, Mn and Zn). It is thought that the remaining
part in the biomass of the pruning residual consisted of other nutrients and organic components (Welker
et al., 2015).

As seen from the correlation tables, there was no significant difference between the yield value
and pruning amount. In the first year, there was a negative moderate correlation between the biomass
amount and Fe concentration, while there were positive correlations between the biomass amount and
removed Cu, Mn and Zn amounts (weak, moderate and moderate, respectively). There was a positive
moderate correlation between the amount of removed Zn and the amounts of removed Cu-Mn and
concentrations of Zn (Table 3).
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Table 3. Correlation coefficients between biomass microelement concentration and uptake amounts of pruning residuals for growing
season (2014-2015)

Cizelge 3. Biomass miktari ile mikroelement konsantrasyon ve uzaklastirilan miktarlar arasindaki korelasyon katsayilari (2014-2015)

Concentration Uptakes
Fe Fe Cu Mn zn®
Biomass
-.332* .281* 449**
.639**
Fe .831**
] Cu .890**
Concentration
Mn . 795**
zn® .626**
cu? .313*
Uptake a
Mn A22%*

& Spearman's rho correlation coefficients

In the second year, there was a positive moderate relationship between the biomass amount and
removed Fe, Cu, Zn and Mn (Table 4).

Table 4. Correlation coefficients between biomass, microelement concentration and uptake amounts of pruning residuals for
growing season (2015-2016)

Cizelge 4. Biomass miktari ile mikroelement konsantrasyonu ve uzaklastirilan miktarlar arasindaki korelasyon katsayilari (2015-2016)

Uptake Concentration
Biomass Fe Mn Zn Mn Zn Cu
Biomass A14%* 434
Fe T74%* .329*
Concentration Cu .330*
Mn 751
Fe .397**
Uptake cu® .484** 416 .516** .481** 795
zn? .649** .519** .503**

@ Spearman's rho correlation coefficients

CONCLUSION

As a result of the study, the amounts of micronutrients (g/tree) removed with the pruning residuals
were found to be Fe: 0.28; Cu: 0.09; Mn: 0.21 and Zn: 0.09 as averages of the two years. Considering
that these amounts were removed from the trees with the pruning process in this study, there would be
reductions in the total nutrient budget of the trees. This situation reveals the necessity for assessing
pruning residuals in terms of plant nutrition and fertilization strategies, too, as opposed to studies
conducted on the topic of bioenergy so far.

It is known that, as pruning residual is not a homogenous material, its content may regionally vary.
Thus, for the purpose of optimizing fertilization studies, it is important to conduct regional studies with
pruning residuals as preliminary studies.
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ABSTRACT

Objective: The objective of this study was to develop probiotic dairy products
with lactose free and low-galactose contents were produced for patients with
galactosemia from four different raw materials including conventional cow's
milk, lactose free cow’s milk and mixtures containing lactose free cow’s milk and
three different lactose and galactose free infant formulas.

Material and Methods: Probiotic fermented dairy drinks, specifically
acidophilus milk and kefir, with lactose free and low galactose content for
patients with galactose intolerance were produced by using a 1:1 mixture of
lactose free milk and two different types of infant formula, fortified with
strawberry flavor. Storage period was set for 30 days. Said types of products
were also produced with lactose free milk and conventional milk as raw material
in order to use as control groups. With priority, lactose and galactose contents,
and some other chemical, physical, microbiological and sensory properties were
examined.

Results: Chemical, physical, microbiological and sensory properties of these
products were found to match the common quality characteristics of a
commercial fermented dairy product. Also, such properties of fermented dairy
drinks produced from lactose free milk have the same quality characteristics of
a fermented dairy product.

Conclusion: The galactose contents of fermented dairy beverages produced
from lactose free raw materials were reduced to a level suitable for the diets of
galactosemic patients.

0oz

Amag: Bu arastirmada, sUtiin igerisinde bulunan laktozu hidrolize ederek ve
galaktozu da tolere edilebilir seviyeye c¢ekerek laktoz intoleransina sahip
ve/veya galakotosemi hastasi olan kisilerin tiiketebilecegi, fonksiyonel, fermente
sut aranleri geligtiriimigtir.

Materyal ve Yodntem: Laktozu hidrolize edilmis UHT inek sutl, galaktoz
icermeyen iki farkli biberon mamasi ile 1:1 oraninda karigtirilarak elde edilen
hammaddelerden cilek aromali asidofilus sutu ve kefir Gretilmigtir. Ayni Grtnler
ayrica sadece laktozu hidrolize edilmis sit ve standart st ile de Uretilerek dort
paralel olarak galisiimigtir. Uriinler 30 giin depolanmis ve analizlerin ézelligine
goére 1., 10., 20. ve 30. giinlerinde analizleri yapilmistir. Uriinlerin amacina
uygunlugunu belirlemek amaciyla galaktoz ve laktoz oranlar tespit edilmistir.
Bunu yanisira pH, toplam kurumadde, yag, protein asitlik, tirozin, asetaldehit ile
viskozite ve mikrobiyolojik olarak laktobasil, lactokok ve maya analizler
yapilmig, duyusal olarak degerlendirilmistir.

Arastirma Bulgulan: Probiyotik sit igeceklerinin  kimyasal, reolojik,
mikrobiyolojik ve duyusal ozelliklerinin, fonksiyonel, fermente bir sut Grlinin
tagsimasi gereken Ozelliklere sahip oldugu tespit edilmistir. Yine laktoz
icermeyen inek sitinden elde edilen fermente sut Uriinlerinde de benzeri
olumlu kimyasal, reolojik, mikrobiyolojik ve duyusal Ozelliklerin elde edildigi
tespit edilmigtir.

Sonug: Laktoz icermeyen sit-mama karigimlarindan elde edilen fermente
urunlerdeki galaktoz seviyesinin, galaktosemi hastalarinin tolere edebilecegi sinir
galaktoz altina dustugu belirlenmistir.
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INTRODUCTION

Galactosemia (CG, OMIM 230400) is an inborn error of galactose metabolism, caused by the
deficiency of the enzyme galactose-1-phosphate uridyltransferase (GALT, EC 2.7.7.12), which converts
galactose-1-phosphate (Gal-1-P) and uridine diphosphate galactose (UDP)-glucose to UDP-galactose and
glucose-1-phosphate. Ingesting of galactose from breast milk or infant formula, newborn infants develop a
life-threatening illness with feeding difficulties, liver failure, renal tubular dysfunction, sepsis and cataract. All
acute symptoms resolve quickly after the initiation of a lactose-free, and galactose-restricted diet. It is
estimated that the incidence is 1/40,000-1/80,000 in live births. (Kerckhove et al., 2015; Atik et al., 2016). In
such treatment, foods containing lactose and galactose are eliminated or withdrawn from the daily diet.
Prompt evaluation of symptomatic infants or infants with highly suspicious newborn screening results and
removal of galactose-containing formulas from their diet are necessary means of treatment. Previous
studies report that dietary restriction of dairy products may cause various health disorders, even long-term
complications those related to an inadequate intake of calcium in the infancy period (Berry, 2012).

Previous studies have reported the following galactose consumption limit values, which were
verified by doctors and dieticians based on many years of experience: babies 50 (-200 mg), infants 150-
200 mg, schoolchildren 200-300 mg, youth 250-400 mg, adults 300-500 mg galactose/day Varga et al.
(2006). This study aimed to develop fermented dairy products including acidophilus milk and kefir with
galactose levels lower than 200 mg/L for galactosemic patients from all ages by using expanded
variations of probiotic microorganisms. In addition, we determined whether the chemical and the sensory
properties of the samples were acceptable.

MATERIALS and METHODS

Milk samples and fermented dairy production, experimental design:

UHT cow’s milk and lactose hydrolyzed UHT cow’s milk were obtained from Pinar Sut Co. (Izmir,
TURKEY). In order to lower the galactose content prior to fermentation, lactose free UHT cow’s milk was
mixed with galactose free infant formulas. The ratios in the mixtures were one part of lactose free milk
and one part of galactose free infant formula (1:1). Two different galactose free infant formulas used as
supplements of lactose free milk: Neocate, a maltose based, galactose free infant formula
(Milupa/Numico, Netherlands); and Galactomin 19, a fructose based, galactose free complete infant
formula (SHS, UK). The sensory properties of the two formulas were different and may influence the
sensory properties of both raw material mixtures and fermented products. UHT cow's milk was
considered to be the control group and lactose free milk and the two types of mixtures were inoculated
with kefir and acidophilus milk cultures respectively (Table 1).

Table 1. Raw material properties of fermented dairy drinks for the individuals with galactosemia

Cizelge 1. Galaktosemi bireyler icin fermente st iceceklerinin ¢ig materyal ézellikleri

Raw Material Dry Matter (%) Fat (%) Protein (%)  Acetaldehyde (ppm) Lactose (mg/L) Galactose (mg/L)

C 10.31+0.50 1.50+0.06 3.10+0.00 6.7+0.03 4208.35+23.35 0.00+0.00

L 10.19+0.18 1.45+0.05 3.10+0.04 6.6+0.11 0.00+0.00 2160.40+34.21
LN 10.54+0.24 2.50+0.07 2.97+0.02 6.4+0.14 0.00+0.00 1068.11+£12.30
LG19 10.42+0.08 2.80+0.01 2.98+0.06 6.5+0.08 0.00+0.00 1080.07+14.10

C: Conventional UHT milk, L: Lactose-free UHT milk, N: Neocate, G19: Galactomin 19.

Commercial freeze-dried kefir starter culture containing Lactococcus lactis subsp. diacetylactis,
Lactococcus lactis subsp. cremoris, Lactococcus lactis subsp. lactis, Lactobacillus kefyr, Leuconostoc
mesenteroides subsp. cremoris, Kluyveromyces marxianus and Saccharomyces unisporus spp. was
obtained from Danisco (Kefir-D) (Olsztyn, Poland). Freeze-dried commercial Lactobacillus acidophilus
starter culture, LAFTI-L10, was obtained from DSM Food Specialities BV (MA Delft, Netherlands). The
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strawberry sauce used for enhancing the sensory properties of the products was obtained from Aromsa
Co. (Kocaeli, Turkey). Skim milk powder used to activation of starter cultures was obtained from Pinar Sut
Co. (Pinarbasi, Izmir).

500 ml reconstituted skim milk with 12 % non-fat dry matter were inoculated with freeze-dried kefir
(2 %, in 25°C) and acidophilus milk (2 %, in 37°C) cultures, respectively. The inoculations were concluded
when the inoculums’ pH levels dropped to 4.6. Raw materials prepared for the production of fermented
drinks were inoculated with 3.25 % culture in all cases. Incubation parameters for the products were 18
hours at 25°C for kefir and 15 hours at 37°C for acidophilus milk. Fermentation was carried out in two
replicates in bottles containing 500 ml of raw materials and 3.25 % inoculum. In order to enhance the
sensory properties of products fermented drinks were fortified with galactose free strawberry sauce (1.8
%). Manufacture of the products was run in duplicate and repeated twice in all cases.

Eight samples comprising three different beverages with four different raw materials were
produced: Acidophilus milk; CAS: Control Acidophilus Milk, LAS: Lactose free milk Acidophilus Milk,
LNAS: Lactose free milk + Neocate Acidophilus Milk, LG19AS: Lactose free milk + Galactomin 19
Acidophilus Milk; Kefir; CKF: Control Kefir LKF: Lactose free milk Kefir, LNKF: Lactose free Milk +
Neocate Kefir, LG19KF: Lactose free milk + Galactomin 19 Kefir.

Chemical and microbiological analyses

The pH values of kefir and acidophilus milk were determined using a digital pH meter (Hanna pH
211 Microprocessor, Portugal). Dry matter (ISO 13580:2005), protein (AOAC 991.20) and fat (AOAC
905.02) contents were determined in accordance with the A.O.A.C (2005). The acetaldehyde contents of
the samples were determined using spectrophotometric method as suggested by Robinson et al. (1977).
Megazyme K-LACGAR 12/05 enzymatic kit used to determine of lactose and galactose levels was
obtained from Megazyme International Ireland Limited (Co. Wicklow, Ireland). Bacterial enumerations
were carried out at the storage period’s 1%, 10", 20" and 30" day. Samples (1 ml) were diluted with ringer
solution (9 ml). Serial dilutions were carried out and bacteria counts were determined via the pour plate
method. Lactobacilli counts in kefir and L. acidophilus counts in acidophilus milk samples were
enumerated in MRS agar (pH 5.8) (Merck/1.10660, Darmstadt, Germany) via anaerobic incubation at
42°C for 48 h (Tharmaraj & Shah, 2003); whereas Lactococci in the kefir samples were counted in M17
agar (pH 6.9) (Merck/1.115108, Darmstadt, Germany) via aerobic incubation at 37°C for 48 h. Yeasts and
molds were enumerated using YGC Agar (pH 6.8) (Merck/1.116000, Darmstadt, Germany) and incubated
at 25°C for 72 h (Irigoyen et al., 2005).

Sensory characteristics

Samples were evaluated for their taste-aroma, consistency and overall sensory properties. The
sensory properties scoring test was conducted by a panel group consisting of six individuals, three males
and three females between ages 24-35 who received training on sensory analyses in Ege University
Faculty of Agriculture Department of Dairy Technology. The scoring test was carried out using the
modified versions of scoring cards developed by Clark et al. (2009). The sensory evaluations were
conducted with the participation of non-galactosemic healthy individuals. Therefore, the study was not
submitted to the approval of medicinal ethics committee. Nevertheless, the research was carried out by
the principles of the Institutional Review Boards and Independent Ethics Committees (Jacobs, 2010).

Statistical analyses

The trials in the present study were replicated twice. All analyses were performed in triplicate.
storage period storage period. One one-way analysis of variance (ANOVA) was adopted using SPSS
software version 15.0 (SPSS Inc. Chicago, lllinois) for the statistical analyses. The significantly different
groups were determined using the Duncan test (p<0.05).
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RESULTS and DISCUSSION

Chemical properties and composition

Dry matter content and its properties are the prominent basic parameters for obtaining desired
structural and sensory properties for fermented dairy products. Many studies have reported that dry
matter contents directly affect the products' structural, microbiological, and sensory properties. In the
production of these products, it is required to comply with the legally prescribed minimum dry matter
levels. Dry matter, fat, and protein contents of all the acidophilus milk and kefir samples were analyzed on
the 1% day of storage (Table 2). The results showed that dry matter, fat, and protein contents of all the
acidophilus milk and kefir samples conform with the nutrient contents as specified in Fermented Dairy
Products Communiqué (Communiqué No: 2009/25) in Turkish Food Codex (2009). Fat values of all
samples varied between 1.5% and 2.79%. Milk fat is included in the gel structure of fermented dairy
products; fat ratio reduced serum separation and increased viscosity between 20% and 60% (Sodini et al.
2004). Samples with higher fat contents also received higher scores in the sensory evaluations.

Table 2. The results for the compositional analysis of fermented dairy drinks for the individuals with galactosemia

Cizelge 2. Galaktosemi bireyler i¢in fermente stit iceceklerinin bilesim analiz sonuglari

Dry Matter (%) Fat (%) Protein (%) Acetaldehyde (ppm) Lactose (mg/L)  Galactose (mg/L)

Acidophilus Milk

CAS 11.1+0.09 1.53+0.04% 2.97+0.01 5.67+0.19% 1380.79+26.26 103.21+1.31%
LAS 10.28+0.46 1.58+0.04% 2.75+0.08 6.12+0.12° <0.01+0.00 212.46%2.60°
LNAS 10.98+0.45 2.56+0.02° 2.73+0.13 6.85+0.42° <0.01+0.00 98.54+1.21%

LG19AS 10.60+0.35 2.75+0.06° 2.76+0.11 5.82+0.02%" <0.0140.00 108.40+3.11°

Kefir

CKF 11.14+0.09 1.58+0.03° 2.72+0.23 6.03+0.01% 1649.13+23.87 105.35+0.84%
LKF 10.7740.43 1.65+0.01% 2.99+0.15 6.85+0.15" <0.01+0.00 161.95+8.99°
LNKF 11.28+0.82 2.57+0.03" 2.80+0.08 8.31+0.03° <0.01+0.00 132.74+2.13"
LG19KF 10.67+0.13 2.79+0.05° 2.75+0.29 7.63+0.27° <0.01+0.00 106.54+3.75%

a,b,c,d: Values with the same lower-case letters in the same column differ significantly (P < 0.05).

In order to meet the objectives of this study, lactose-free milk and milk-formula mixtures were used in
productions. Additionally, no lactose hydrolyzation process was done in a control group that is conventional
semi-skimmed UHT milk. Therefore, except for the control samples i.e. CAS and CKF (Table 2), lactose
was not detected in the samples, Examination of the galactose levels of other three lactose free samples
showed that 212.46 mg/L galactose level in LAS sample was higher than the level reported by Varga et al.
(2006). Different raw material contents significantly affected the galactose contents in all the kefir samples
(p<0,05). LKF, LNKF, and LG19KF samples’ galactose contents were lower than the threshold values
reported by Varga et al. (2006); 161.95, 132.74, and 106.54 mg/L, respectively. In their study, Varga et al.
(2006), determined the galactose level of kefir samples, pre-determined as the control sample, produced
from lactose free milk as 270 mg/L; the galactose level of kefir produced from milk formula mixture
containing Pregomin as 169 mg/L; and the galactose level of kefir produced from milk formula mixture
containing Nutrilon as 171.5 mg/L. The researchers determined the milk-formula ratio as 2-parts milk and 1-
part infant formula (2:1). Once these results were compared with the ones obtained in this study, it can be
stated that the galactose levels obtained in this study appeared to be lower. The most probable reason for
this difference is the 1:1 milk-formula ratio used in this method.

Different raw material compositions had a statistically significant effect on the acetaldehyde contents
in all samples (p<0.05) (Table 2). This result was supported by the panelists' comments in taste-aroma
evaluations in sensory analyses, reporting that they perceived acetaldehyde aroma in products. In additions,
similar results were already reported by other researchers (Ozer et al., 2005; Kok-Tas et al., 2013).
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In acidophilus milk samples, the pH values on this 1* day of the storage varied between 4.19 and
4.39 (Fig. 1a). From the 10" day of the storage, pH values became very close to each other and this has
remained until the end of the storage. Statistical evaluations also support this result. The differences
between the pH values in samples on the 10", 20" and 30™ day of the storage were found to be
statistically not significant (p>0.05). The kefir pH values varied between 4.15 and 4.27 during 30 days of
storage and contrary to the expectancy for being in a decreasing tendency, and pH values showed almost
no change (Fig. 1b). The pH values of the acidophilus milk and kefir samples in our study were similar to
the values in the studies of Ozer et al. (2005), Karagozlu et al. (2007), Akalin & Unal (2010), Fiorentini et
al. (2011), Tongug et al. (2013), Yerlikaya et al. (2013).

In fermented dairy products, as a result of the hydrolyzation of lactose by culture bacteria and the
formation of lactic acid during incubation, pH reaches to a certain level, and coagulates, and maintains
the gel formation. During ripening and storage, acidity increases, and the decrease in pH value continues.
Culture bacteria determine the decreasing trend and rate of the pH. The type of bacteria used in the
incubation is mainly responsible for the decrease rate of pH (Irigoyen et al. 2011).

(a) Acidophilus milk samples (b) Kefir samples
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Figure 1. pH values of fermented dairy drinks for the individuals with galactosemia.

Sekil 1. Galaktosemi bireyler icin fermente siit iceceklerin pH degeri.

Microbiological properties

Microbiological contents of acidophilus milk samples were relatively stable throughout the storage
(Table 3). The lowest counts determined throughout the storage period was 7.85 log cfu/ml, whereas the
highest was 8.49 log cfu/ml. According to the Turkish Food Codex Fermented Dairy Products
Communiqué (2009), the total number of specific microorganisms that an acidophilus milk should contain
is 10" cfu/ml minimum. Oliviera et al. (2001) produced two different probiotic drinks using whey, casein
hydrolysate and milk protein, have reported the L. acidophilus counts to be 8 log cfu/ml. Van De Casteele
et al. (2005) examined the growth of L. acidophilus at selective environments and determined the counts
to be at 8.61-9.87 cfu/ml. Fiorentini et al. (2011), in their study on probiotic drink production using
mozzarella whey powder, soy hydrolysate extract and sugar, have reported the L. acidophilus counts as
10" cfu/ml on the 1* day of the storage period and, with a 1 log decrease, 10° cfu/ml on the 21% day of the
storage. The results obtained in this study were also compatible with those obtained by Oliviera et al.
(2001) and Van De Casteele et al. (2005) but higher than those reported by Fiorentini et al. (2011).
Different raw materials and storage periods had no significant effects on the L. acidophilus counts of the
acidophilus milk samples (p>0.05). Using different raw materials had a significant effect on the lactobacilli
counts of the kefir samples (p<0.05). The impact of the storage period on the lactobacilli counts was
significant only in the LNKF sample (p<0.05).
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Table 3. Microbiological contents of fermented dairy drinks for the individuals with galactosemia (log CFU/mlI)

Cizelge 3. Galaktosemi bireyler igin fermente st iceceklerinin mikrobiyal icerigi (log CFU/miI)

Storage (Day)

lst loth 20th 30th
Acidophilus Milk
L. acidophilus
CAS 8.49+0.15 8.25+0.10 8.27+0.01 8.24+0.05
LAS 8.27+0.18 8.24+0.21 8.07+0.03 7.95+0.35
LNAS 8.21+0.16 8.22+0.14 8.36+0.01 7.85+0.53
LG19AS 8.33+0.04 8.16+0.04 8.03+0.41 7.89+0.51
Kefir
Lactobacilli
CKF 7.95+0.04 7.62+0.19 7.47+0.47 7.34+0.19°
LKF 7.96+0.01 7.48+0.33 8.00+0.03 7.92+0.21°
LNKF 8.02+0.11" 7.45+0.25" 7.87+0.07" 7.88+0.07"
LG19KF 7.65+0.26 7.49+0.02 7.82+0.01 7.81+0.03°
Lactococci
CKF 7.59+0.02° 7.60+0.91% 7.84+0.01" 7.61+0.04"
LKF 7.8240.28"  7.54+0.14%  7.73+0.01%"° 7.47+0.19"
LNKF 8.00+0.24"  7.62+0.12XY  7.52+0.05""" 7.34+0.37"
LG19KF 7.91+0.03% 7.59+0.05 7.36+0.01° 7.08+0.82
Yeast
CKF 3.35+0.04%" 2.69+0.64" 3.86+0.17" 4.03+0.37"
LKF 3.15+0.12" 3.36+0.16" 4.04+0.13" 4.20+0.10"
LNKF 3.15+0.00" 3.16+0.01% 3.75+0.19"" 4.00+0.49"
LG19KF 3.30+0.21% 3.19+0.05" 3.74+0.00" 3.89+0.15"

a,b,c,d: Values with the same lower-case letters in the same column differ significantly (p < 0.05).

X,Y,W,Z: Values with the same capital letters in the same row for each analysis differ significantly (P <0.05).

Using different raw materials significantly affected the Lactococci counts of the kefir samples
(p<0.05). Additionally, the effect of storage on Lactococci counts of the kefir samples was significant
(p<0.05). Different raw materials had no significant effects on the yeast counts of the kefir samples
(p>0.05). Also, the effect of storage on yeast counts of the kefir samples was significant (p<0.05) (Table
3). Our findings were higher than the results found in previous studies by Guzel-Seydim et al. (2005) and
similar results were obtained in those by Wszolek et al. (2001), Chen et al. (2009), Cogulu et al. (2010),
Kok-Tas et al. (2013), Akdan et.al. (2020). The yeast counts in the kefir samples varied depending on
many factors including yeast and bacteria interactions, biochemical properties of the kefir, and
concentrations of assimilated sugar. Association of Fermented Milks and Lactic Acid Beverages of Japan
states that minimum concentration of microorganisms required for probiotic effect must be 10”cfu/mL or
above; Sweden Food Regulation suggests that the concentration must be >10° cfu/ml; Turkish Food
Codex Fermented Dairy Products Communiqué (Communiqué No0:2009/25) suggests that the culture
should contain 10’ cfu/mL minimum (Irigoyen et al., 2011; Yerlikaya et al., 2012). Accordingly, the
microbiological content of the kefir samples was in accordance with the mentioned communiqué.

Sensory properties

In the acidophilus milk samples, different raw material formulations significantly affected the taste-
aroma properties (p<0,05). As a result, LNAS received considerably lower scores than the other
acidophilus milk samples (Table 4). However, the overall evaluation scores graded by the panelists were
in line with the panelists’ individual preferences for taste. Accordingly, the most favored sample was
LG19AS in the acidophilus milk group.
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Table 4. Sensory evaluation of fermented dairy drinks for the individuals with galactosemia
Cizelge 4. Galaktosemi bireyler i¢in fermente st iceceklerinin duyusal 6zellikleri

Storage (Day)

lst loth Zoth 3oth
Acidophilus Milk
Taste-Aroma
CAS 7.00+0.00° 7.3740.17° 6.68+0.73" 6.76+0.68"
LAS 6.67+0.66" 7.75+0.35" 7.40+0.56" 6.46+0.06"
LNAS 3.74+0.76° 4.04+0.30° 3.65+0.21° 3.44+0.43°
LG19AS 7.90+0.14° 7.95+0.29° 7.95+0.64" 7.75+0.35°
Consistency
CAS 7.16+0.78 6.83+0.24° 7.33+0.95" 7.16+0.83°
LAS 7.43+0.60 7.54+0.30" 7.88+1.02° 7.39+0.16°
LNAS 5.29+0.40 5.38+0.18° 4.95+0.64° 5.04+0.76°
LG19AS 7.17+1.37 8.25+0.35° 8.37+0.05" 7.64+0.91°
General
CAS 7.09+0.69" 7.38+0.18" 7.13+1.24° 6.75+1.06"
LAS 7.03+1.17° 7.75+0.35" 7.88+1.02° 6.88+0.18"
LNAS 4.13+1.03° 4.38+0.53° 3.73+0.10° 3.95+0.28°
LG19AS 7.87+0.38" 8.24+0.12° 8.03+0.52" 7.77£0.73°
Kefir
Taste-Aroma
CKF 6.33+0.46" 6.20+0.28° 6.08+0.11° 5.58+0.11%
LKF 6.21+0.54" 6.32+0.74° 5.74+0.58" 6.41+0.12%
LNKF 3.71+0.16° 3.81+0.55° 2.91+0.12° 3.66+0.23°
LG19KF 5.91+1.53% 5.88+0.44° 5.41+1.76 4.83+1.88°
Consistency
CKF 6.68+0.67" 6.88+0.98" 7.16+0.00° 6.41+0.12°
LKF 6.68+0.67° 6.91+0.72° 7.56+1.03" 7.33+0.22°
LNKF 4.46+0.19° 4.32+0.74° 4.08+1.30% 3.83+0.70°
LG19KF 6.53+0.18" 6.82+0.03" 6.49+0.94° 6.58+1.06"
General
CKF 6.36+0.04° 6.20+0.28" 6.16+0.00° 6.08+0.35%
LKF 6.11+0.40° 6.77+0.52° 5.91+0.58" 6.49+0.23"
LNKF 3.98+0.25"%  3.82+0.03"  2.99+0.47°°  3.41+0.12°"®
LG19KF 5.86+0.75" 5.85+0.20° 5.75+1.76" 4.58+2.08°

a,b,c,: Values with the same lower-case letters in the same column differ significantly (p < 0.05).
XY : Values with the same capital letters in the same row for each analysis differ significantly (P <0.05).

In the kefir samples, different raw material compositions had a significant effect on their taste-aroma
properties (p<0.05). LNKF received considerably lower scores compared to those of the other kefir samples
(Table 4). LNKF received the lowest taste-aroma scores in the sensory analysis throughout the storage
period, and became the least favored sample among the kefir samples. CKF, LKF and LG19KF samples
were statistically located in the same group and LNKF was statistically located in a separate group. Storage
had no significant effect on the taste-aroma and consistency scores of the kefir samples (p>0.05). Using
different raw material formulations had a significant effect on the taste-aroma properties (p<0.05). LKF
received the highest consistency scores among the kefir samples. LNKF, was the least creditable sample.
Panelists have reported that LNKF had lower viscosity. The difference between the general sensory scores
of the samples with different raw material contents were statistically significant (p<0.05). General evaluation
scores were statistically different only in the LNKF sample (p<0.05). In the kefir samples, the most creditable
samples were CKF (control sample) and LKF (produced from lactose free milk). LG19KF sample containing
Galactomin 19 was not favored as much as acidophilus. LNKF was the least favored sample among the
kefir samples. In a general comparison, in this study samples scored higher for sensory properties than
those of Varga et al. (2006) and were similar to those of Yerlikaya et al. (2012).
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CONCLUSION

Consumption of dairy products leads to far more different and serious physiological consequences
for galactosemic patients compared to those for individuals with lactose intolerance. Therefore,
galactosemic patients have to eliminate dairy products from their daily diet in order not to experience
these serious adverse effects and physiological damages. In this study, galactose levels in fermented
dairy products produced from lactose free milk and infant formula mixtures were lower than the galactose
threshold values reported in the referred studies Varga et al. (2006). The galactose levels in CAS and
CAY samples produced from lactose free UHT milk were above the threshold value reported by Varga et
al. (2006). However, galactose levels in CKF from lactose free UHT milk were below the threshold
reported by Varga et al. (2006). Acidophilus milk samples were the optimum product type in terms of
acidity development, microbiological content, and stability of these contents. In this study, LG19AS
sample was possibly the most efficacious product. In addition, strawberry flavor fortification yielded
positive results in sensory analyses. However, it is necessary to confirm these results with further studies
prior to the introduction of these products to the consumption of the patients. In this study, dairy products
were developed for the consumption of lactose and/or galactose intolerant individuals. Taking the sensory
properties, chemical characteristics, and live microorganism count into consideration, and it is suggested
that the favored samples in this study can be further investigated in multidisciplinary studies, especially in
medicinal in vivo and in vitro studies.
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Amag: Turkiye'de talebi giin gegtikge artan ari Uriinlerine yonelik yeterli Gretim
ve tuketim verilerinin olmayigi, sektériin durumu ve gelecegi agisindan ciddi bir
eksiklik olusturmaktadir. Bu nedenle alan bazinda yapilacak 6zgun ¢alismalara
ihtiyag duyulmaktadir. Arastirmada Ege Universitesi égrencilerinin ari Griinlerine
yonelik farkindaligi ve tiiketim tercihlerinin belilenmesi amaglanmistir.

Materyal ve Yontem: Ege Universitesindeki 12 fakiilteden 380 lisans égrencisi
ile 2019 yilinda anket yapimistir. Calismada o6grencilerin sosyo-ekonomik
Ozellikleri, bal tiketme durumlari, bal gesit tercihleri, diger ari trunlerini tuketme
durumlari ve tercih nedenleri arastiriimistir. Sayim ile elde edilen veri gruplarini
karsilastirmak amaciyla Ki-kare testi yapilmistir. Degiskenlerin normal dagilisa
uygunlugu Kolmogorov-Smirnov testi ile belirlenmisti. Normal dagilis
gostermeyen sirekli degiskenler igin gruplar arasinda fark olup olmadiginin
belilenmesinde; iki degisken icin Mann Whitney U testi, U¢ ve Uuzeri
degiskenlerde ise Kruskal-Wallis testi uygulanmistir.

Aragtirma Bulgulari: Universite dgrencilerinin %75.79’unun bal tiikettigi ve
ayhk ortalama bal tiketiminin 297 gram oldugu belirlenirken, %24.21’inin bal
tiketmedigi saptanmistir. Ogrencilerin bali en fazla kahvaltilik olarak tiikettikleri
belirlenmigtir. Ogrencilerin %50’sinden fazlasinin diger ari riinleri hakkinda
bilgi sahibi olduklari, ancak pek tiketmedikleri belirlenmisgtir.

Sonug: Gunumuzde kaliteli an Urtnleri hakkinda dgrencilerin farkindahginin ve
tuketiminin artinimasi igin bu drlnlerin  farkli platformlarda tanitiimasi
gerekmektedir.

ABSTRACT

Objective : The lack of production and consumption statistics for bee products
whose demand is increasing day by day in Turkey, constitutes a serious
deficiency for such an important sector. Therefore, a study was conducted and
the objective of this study was to determine the awareness and consumption
preferences of Ege University Students for bee products

Material and Methods: A survey in 2019 was conducted with 380 students
from 12 faculties at Ege University in Izmir. Students' socio-economic
characteristics, bee produsts consumption preferences and reasons were
investigated. Chi-square test was used to analyze the data. Conformity of
variables to normal distribution was determined by Kolmogorov-Smirnov test. It
was tested whether the variables showed normal distribution, and the Mann-
Whitney U test and the Kruskal-Wallis test are used.

Results: It was found that the average monthly consumption of honey was 297
grams per student. It was determined that 75.79% of the students consumed
honey but the rest did not.consume(24.21%) . It was determined that the
students consume honey mostly for breakfast. It was also found that more than
50% of the university students had information about other bee products, but
they did not consume these products.

Conclusion: Today, bee products should be promoted on different platforms in
order to increase students' awareness and consumption of these products.
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GIRIS

Aricilik sektori Dinyada oldugu gibi Tirkiye’de de gerek bitkilerde tozlagsmayi saglayan ve gerekse
katma degeri yiksek gesitli ari Grinleri ile tarimsal Uretime ve aricilara gelir saglayan ve giderek gelisme
gosteren bir sektdrdir. GuUnumizde Dinyada artan tlketim ihtiyacglarini kargilamak ve tiketicilerin
tercihleri dogrultusunda bir Gretim gergeklestirmek énemli gérilmektedir. Bal ve diger ari uUrlnlerinin
(propolis, polen, ar1 sitl, ari ekmegi, ar1 zehiri ve balmumu) degerinin anlasilmasi ile birlikte Tlrkiye'de
de aricilik sektort saglikh ari Grlnleri Gretme gabasi icerisinde bulunmaktadir.

Turkiye, 2019 yilinda 8.128.360 adet kovan varligi ve 109.330 ton bal dretimi ile Dinya aricihginda
Cin’den sonra ikinci sirada yer almaktadir (TUIK, 2019; FAO, 2020). Ancak kovan basina elde edilen
verim agisindan daha alt siralarda bulunmaktadir. 2019 yil itibariyle Tirkiye’de kovan basina bal verimi
13-14 kg dizeyinde olup, bu miktar dinya ortalamasinin (20,06 kg) altindadir. GuinimUizde yasam
kosullarinin degismesi ve pek ¢ok hastaligin ortaya ¢ikmasi ile beraber, Dinyada son yillarda saglkli
beslenmeye yonelik olarak ari Urdnlerine olan tuketici talebi de giderek artmaktadir (Batt & Lui, 2012;
Gyau et al., 2014). Ayrica ari UrUnleri, ila¢ sanayi agisindan da son derece talep edilir duruma gelmistir.

Tirkiye'de de bazi bdlgelerde aricilar artik bal disinda balmumu, propolis, ari sitl, polen, perga
(ar ekmegi), ari zehiri ve apilarnil Gretmeye baglamiglardir. Gec¢misten glinUmuze insanlar tarafindan
sevilerek tiketilen ari Urdnlerinin basta bal olmak lzere gidadan kozmetige ve son yillarda “ari Urinleri ile
tedavi” olarak tanimlanan “Apiterapi’ye kadar genis bir kullanim alani bulunmaktadir. Son yillarda bal
kurutulmus olarak da nisasta, siit tozu vb. ile karistirilarak da kullaniimaktadir (Saridz, 2006; Ozmen &
Alkin, 2006; Silici, 2019).

Turkiye'de ¢ok c¢esitli monofloral ve polifloral ballar Uretiimesine karsin gerek bal ve gerekse diger
ari urunlerinin tuketiminde; diger ulkelerle karsilastinildiginda istenen diizeye gelinememistir. En sik satin
alinan ar Griini baldir. TUIK'den elde edilen veriler kullanilarak yapilan hesaplamada 2019 yili itibariyle
kisi basina bal tiiketimi 1.25 kg ve kisi bagina bal tretimi ise 1.31 kg olarak bulunmustur. Uretimin tiiketimi
karsilama orani %94.96'dir (Sengul, 2020). Turkiye’'nin yillik ortalama bal tiketimi Dinya ortalamasi ve
AB ortalamasindan daha yiksektir (Onug, 2020). Ancak bal disindaki ari Uriinlerinin (polen, ari sitd,
propolis) satin alma ve tiketim sikligi oldukg¢a dusuktir (Saner vd., 2011; Niyaz & Demirbag, 2017; Baki
vd., 2017; Marangoz & Taygu Dolu, 2019; Onug, 2020; Karahan & Ozbakir, 2020).

Ari Urlnleri tuketiminin artmasi tdketicilerin bilinglendiriimesiyle dogru orantihdir. Dolayisiyla bu
alanda yapilacak calismalar aricilik sektdriinin gelecegi ve surdurilebilirligi agisindan son derece
onemlidir. Ancak talebi artan ari Urlnleri icin Uretim ve tlketim istatistiklerine iliskin bir veri tabani
olmayisi, boylesine dnemli bir sektdr icin ciddi bir eksiklik olusturmaktadir (Onug vd., 2019). Tirkiye'de ari
Urtnleri tiketim dizeyine, tiketici davranis ve tutumlarina yénelik daha fazla sayida arastirma yapilmasi
gereklidir. Bu baglamda her gecen glin giderek daha da gl¢lenen ve s6z sahibi olan tlketicilerin ari
Urtnlerine karg! tutumlari ve beklentileri goz ardi edilmemelidir (Viuda-Martos et al., 2008; Dogaroglu,
2009; Zhang, 2018).

MATERYAL ve YONTEM

Arastirmanin, birincil veri kaynaklarini Ege Universitesi lisans 6égrencileri ile 2019 yili nisan-
haziran aylari arasinda yuz yuze yapilan anketlerden elde edilen veriler olusturmustur. Arastirmada
ikincil veri kaynaklari olarak ise konu ile ilgili olarak yurtici ve yurt disinda daha 6nce hazirlanmig
arastirma, makale, bildiri, inceleme ve tezlerden, ayrica konu ile ilgili kurumlarin yayinladig istatistiki
verilerden yararlanilmistir. Aragtirmanin makro verileri igin; Turkiye Istatistik Kurumu (TUIK), Tirkiye
Ari Yetigtiricileri Merkez Birligi (TAB), Tarim ve Orman Bakanhdr’nin basili kaynak, rapor ve
istatistiklerinden faydalaniimistir.
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Bu arastirmanin ana kitlesini Ege Universitesi lisans &grencileri (Fakiilte-Yiiksekokul-
Konservatuvar) olusturmustur. 2019 yili itibariyle Ege Universitesi'nden alinan verilere gére toplam lisans
ogrenci sayisi (Fakilte-YUksekokul ve Konservatuar dahil) 34914’dir. Arastirmada olasi en blylk 6rnek
hacmine ulasiimak istenmis ve bu amagla p: 0,50 ve (1- p): 0,50 alinmistir. Oransal 6rnek hacmi %95
guven araligi, %5 hata payi dikkate alinarak hesaplanmigtir. Aragtirmaya dahil edilen 6grenci sayisi 380
olarak hesaplanmigtir. Oransal 6rnek hacmi yontemine gore, N buyukligundeki sonlu bir ana kitle igin
belli bir 6zelligi tasiyanlarin bilinen veya tahmin edilen oranina (p) gére 6rnek hacmi formili asagida
belirtiimistir (Newbold, 1995).

_ Np(— p)
(N=1o’p + p(L-p)
Formdilde;
n = Ornek hacmi N = Toplam 6grenci sayisi(34914)

2
O px —

p = Ornege girecek Ureticilerin orani Oranin varyansidir.

Universitede lisans o6grenimine devam eden 6grenci sayisinin en yilksek oldugu 12 fakiilte
arastirma kapsamina alinmistir. 12 fakultenin toplam 6grenci sayisi (27778), toplam lisans 6grenci
sayisinin  (34914) %79.56’sin1  olusturmustur. Arastirma yapilan bu 12 fakilte-ylksekokul-
konservatuardan 6rnede giren Ogrenci sayisi toplam Universite 0Ogrenci sayisi dikkate alinarak
hesaplanmistir.

Arastirmada verilerin analizinde, temel tanimlayici istatistik ydntemlerin yani sira, Universite lisans
ddrencilerinin ari UrUnlerine iligkin algilari ile farkindaliklarini dlgmek icin likert dlgcekli sorulara yer
verilmistir. Likert 6lgekli sorulara verilen yanitlarin ortalamasi alinarak, tuketicilerin algilama duzeyleri
hakkinda bilgi sahibi olunmustur.

Ege Universitesi lisans dgrencilerinin ari Grinleri hakkindaki algilari ve bu Griinler ile ilgili tiketim
tercihleri, gida-ziraat, saglk bilimleri ve saglik digi (diger) faklltelerin égrencileri olarak 3 grup altinda
degerlendirilmistir (Cizelge 1).

Cizelge 1. Incelenen fakiilte gruplari

Table 1. Faculty groups investigated

Fakilte Gruplari Fakdulteler Sayi %
1. Grup Gida-Ziraat 52 13.68
2. Grup Saglk 81 21.32
3. Grup Diger 247 65.00
Toplam 380 100.00

Gida-Ziraat grubunda Gida Mihendisligi Bolimu ile Ziraat Fakiltesi’'nde 6grenim géren 6grenciler
(%13.68) bulunmaktadir. Saglik grubunda ise Tip Fakultesi, Hemsirelik Fakultesi, Dis Hekimligi Fakultesi
ve Eczacilik Fakiltesinde 6drenim goren 6grenciler (%21.32) yer alirken, diger grupta Edebiyat Fakiiltesi,
Miihendislik Fakiiltesi, Fen Fakiiltesi, iletisim Fakdiltesi, iktisadi ve idari Bilimler Fakiiltesi, Cesme Turizm
ve Otelcilik Yuksekokulu ve Devlet Turk Musikisi Konservatuvarinda égrenim géren 6grenciler (%65.00)
yer almigtir.

Ogrencilerin hane halki aylik gelir gruplarina ayrilmasinda éncelikli olarak frekans dagilimlarina
bakilmis ve gruplamalar buna gore yapiimistir. 1. Grup (0-2500 TL), 2. Grup (2501-3500 TL), 3. Grup
(3501-5000 TL), 4. Grup (5001-7000 TL) gelir araliginda iken, 5. grubun gelir diizeyi ise 7001 TL Uzeridir

(Cizelge 2).
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Cizelge 2. Hane halki aylik gelir gruplari

Table 2. Household monthly income groups

Hane Halki Aylik Gelir Gruplari Gelir DUzeyleri (TL/Ay) Sayi %

1. Grup 0-2500 78 20.53
2. Grup 2501-3500 71 18.68
3. Grup 3501-5000 99 26.05
4. Grup 5001-7000 66 17.37
5. Grup 7001 ve Uzeri 66 17.37
Toplam 380 100,00

Calismada universite Ogrencilerinin bal ve dider ari Urunlerini; tuketip-tiketmeme durumlari,
tukettikleri bal gesitleri, monofloral ve polifloral bal ile diger ari Grlnleri tiketim miktarlari, tiketim sikliklari,
tiketme nedenleri, marka tercihleri, ambalaj tipi tercihleri, ambalaj agirliklari, satin alma siklidi, ailede ari
drtnleri satin alan bireyler, balin orijinini bilme durumu, satin alma yeri tercihleri, ari UrGnlerinin yararlari
hakkindaki bilgi durumlari, ari Grdnleri ile ilgili herhangi bir seminere/egitime katilip- katiimama durumu
ortaya konulmustur.

Arastirmada 6grencilerin sosyo-ekonomik oOzellikleri (yas, cinsiyet, okudugu sinif, dogdugu i,
medeni durum, ailedeki kisi sayisi, ailedeki kardes sayisi, ailenin aylik geliri, 6grencinin kismi zamanl
calisma durumu) ortaya konulmus ve tanimlayici istatistiklere yer verilmistir. Sayim ile elde edilen verilere
Khi-kare testi uygulanmistir. Bdylece, degiskenlere iligkin 6zelliklerin ortaya ¢ikmasinda degiskenler
arasinda bir bagimlilik olup olmadigi analiz edilmistir (Landau & Everitt, 2004). Calismada, analizler
sonucunda anlaml ¢ikan Khi-kare sonuglarina yer verilmistir. Degiskenlerin normal dagilisa uygunlugu
Kolmogorov-Smirnov testi ile belirlenmistir. Degiskenlerin normal dagilis gosterip gdstermedigi saptanmis
ve normal dagilis gdstermeyen surekli degiskenler igin gruplar arasinda fark olup olmadiginin
belirlenmesinde, iki degisken i¢cin Mann Whitney U testi, li¢ ve Uzeri dediskenlerde ise Kruskal-Wallis testi
uygulanmistir (Ozdamar, 2015). Yapilan testler sonucunda gruplar arasinda fark olmadigi belirlenmistir.
Dolayisiyla calismada bu sonuglara yer verilmemistir.

ARASTIRMA BULGULARI

Universite 6grencilerinin sosyo-ekonomik 6zellikleri

Gorusulen lisans 6égrencilerinin %52.90'inin kiz, %47.10°unun erkek oldugu, %98.68’inin bekar,
%1.32’sinin evli oldugu ve dgrencilerin ortalama yasinin 22.40 oldugu belirlenmistir. Ogrencilere dogum
yerleri soruldugunda, verilen yanitlara gére ilk sirada %38.68 ile Ege Bolgesi gelmektedir. Bunu sirasi ile
Marmara Bélgesi (%18.95), ic Anadolu Bélgesi (%9.74), Akdeniz Bolgesi (%9.21), Giineydogu Anadolu
Bolgesi (%8.42), Dogu Anadolu Bdlgesi (%7.11) ve Karadeniz Bolgesi (%5.00) izlemektedir. Yabanci
uyruklu 6grenci orani ise %2.89°dur.

Ogrencilerin ailesinde ortalama 5 kisi bulunurken, kardes sayisinin yaklasik 2 kisi oldugu
belirlenmistir. Ogrenci ailesinin ortalama hane halki aylik geliri 4665.50 TL olarak bulunmustur. Kiz
dgrencilerin %26.37’sinin ailesinin, erkek Ogrencilerinde %25.70’inin ailesinin hane halki ayhk gelir
gruplari icerisinde 3. gelir grubunda yer aldigi belirlenmistir. Genel ortalamaya gore 6grencilerin
%26.05’inin hane halki gelirinin 3. gelir grubunda yer aldigi hesaplanmistir. Kiz 6grencilerde bunu %23.98
ile 1. gelir grubu, erkek 6grencilerde ise %19.55 ile 4. gelir grubu izlemektedir (Cizelge 3).
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Cizelge 3. Universite 6grencilerinin hane halki aylik gelir gruplari (TL)

Table 3. University students' monthly income groups (TL)

Kiz Erkek Genel
Hane Halki Aylik Gelir Gruplar (TL)
Sayi % Sayi % Sayi %

1. Grup (0-2500) 47 23.38 31 17.32 78 20.53
2. Grup (2501-3500) 38 18.91 33 18.44 71 18.68
3. Grup (3501-5000) 53 26.37 46 25.70 99 26.05
4. Grup (5001-7000) 31 15.42 35 19.55 66 17.37
5. Grup (7001 ve Uzeri) 32 15.92 34 18.99 66 17.37
Toplam 201 100.00 179 100.00 380 100.00

Ogrencilerin kendilerinin aylik gelir / harglik gruplar incelendiginde kiz égrencilerin %42.29'unun,
erkek ogrencilerin ise %34.08’inin 501-1000 TL arasindaki grupta yer aldiklari belirlenmigtir. Genel olarak
dgrencilerin en fazla %38.42 ile 501-1000 TL arasindaki grupta yer aldigi belirlenmistir. Bunu %20.26 ile
500 TL'nin altinda harglik alan grup izlemektedir (Cizelge 4).

Cizelge 4. Universite 6grencilerinin aylik gelir / harglik gruplari (TL)

Table 4. University students' monthly income / pocket money groups (TL)

. o . Kiz Erkek Genel
Ogrencilerin Gelir / Harglik Gruplari (TL)

Sayi % Sayi % Sayi %
500 ve alti 46 22.89 31 17.32 77 20.26
501-1000 85 42.29 61 34.08 146  38.42
1001-1500 40 19.90 48 26.82 88 23.16
1501-3000 23 11.44 33 18.44 56 14.74
3001 ve uzeri 7 3.48 6 3.35 13 3.42
Toplam 201 100.00 179 100.00 380 100.00

Ogrencilere egitimleri boyunca nerede kaldiklari sorusu yéneltildiginde, kiz égrencilerin %38.31’i
Odrenci yurdunda, %31.4°U ailesi ile kaldiklarini, erkek &grencilerin %35.75'i arkadaslari ve %27.93’U
ailesi ile birlikte kaldiklarini belirtmiglerdir. Genel ortalamaya goére 6grencilerin %30.00’unun ailesi ile,
%29,21’inin yurtta kaldiklari belirlenmistir (Cizelge 5). Tek basina evde kalanlarin orani ise %11,05’dir.

Cizelge 5. Universite égrencilerinin kaldiklari yerler

Table 5. The accommodations of university students

Kalinan Yerler Kiz % Erkek % Genel %
Ailesi ile 64 31.84 50 27.93 114 30.00
Yurtta 77 38.31 34 18.99 111 29.21
Arkadaslari ile 40 19.90 64 35.75 104 27.37
Tek basina 17 8.46 25 13.97 42 11.05
Bir akrabasinin yaninda 3 1.49 6 3.35 9 2.37
Toplam 201 100.00 179 100.00 380 100.00

Universite 6grencilerinin bal ve diger ari iiriinlerini tiiketme durumuna iligkin bulgular

Aylik gida harcamalar igerisinde kiz dgrencilerin %62.19’unun, erkek égrencilerin ise %67.60’Inin
bal ve diger ari Urlnlerine 20 TL ve altinda bir miktar ayirdiklari belirlenmistir. Genel olarak 6drencilerin
%64.74’0 aylik gida harcamalari icerisinde bal ve diger ari Urlnlerine 20 TL ve altinda pay ayirirken,
%5.00’Inin ise 81 TL ve Uzerinde pay ayirdiklar belirlenmistir (Cizelge 6).
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Cizelge 6. Universite 6grencilerinin aylik gida harcamalarinda bal ve diger ari driinlerine ayirdiklari oran

Table 6. The ratio of university students allocated to honey and other bee products in monthly food expenditures

. Kiz Erkek Genel
Bal ve Diger Ari Uruinlerinin Payi
Sayi % Sayi % Sayi %

20 TL ve alti 125  62.19 121 67.60 246 64.74
21-40 TL 33 16.42 31 17.32 64 16.84
41-60 TL 20 9.95 12 6.70 32 8.42
61-80 TL 13 6.47 6 3.35 19 5.00
81 TL ve Uzeri 10 4.98 9 5.03 19 5.00
Toplam 201 100.00 179 100.00 380 100.00

Arastirmaya katilan 6grencilerin %75.79'u bal tiketirken, %24.21’inin bal tiketmedigi belirlenmistir.
Ogrencilerin cinsiyetine gore bal tiikketme durumlari incelendiginde kiz dgrencilerin %82.59'u bal
tiketirken, erkek o6grencilerin %68.16’sinin bal tukettigi belirlenmistir (Cizelge 7). Ankete katilan
ddrencilerin cinsiyete gore bal tiketim durumu istatistiksel olarak anlamli bulunmustur. Kizlarin, erkeklere
kiyasla daha fazla miktar bal tikettigi belirlenmistir. 2019 yilinda Kahramanmaras Merkez ilgede yapilan
bir calismada ise tiiketicilerin %84.4°lGnln bal tikettigi belirlenmistir (Aytop et al., 2019).

Cizelge 7. Ege Universite 6grencilerinin bal tiiketme durumu

Table 7. Honey consumption of Ege University students

o Bal Tiketme Durumu Khi-Kare

Cinsiyet — - - —
Tiketiyor % Tuketmiyor % Degeri P

Kiz 166 82.59 35 17.41

Erkek 122 68.16 57 31.84 9.944 0.002*

Toplam 288 75.79 92 24.21

*P<0,01 anlamhdir.

Ankete katilan lisans 6grencilerinin %16.32’sinin polen, %13.16’sinin propolis, %10.79’unun ari
sutlh tukettikleri belirlenmigstir (Cizelge 8). Bal tuketen dgrencilerin tercih ettikleri bal ¢esitleri arasinda ilk
sirayi gicek ball (%32.73) almaktadir. Kiz 6grencilerin %35.16’s1 ve erkek dgrencilerin ise %29.46’s1 gicek
balini tercih etmektedir. Bunu genel olarak %25.45 ile petek bali, %20.50 ile gam bali, %14.88 ile organik
bal, %5.79 ile karakovan bali ve %0.66 ile krem bal izlemektedir. Kiz 6grencilerin krem bal tercih
etmedikleri belirlenmistir (Cizelge 9). istanbul ilinde yasayan tiiketicilerin bal tiiketim egilimlerine etki eden

nedenleri belirlemeye yonelik bir calismada da tiketicilerin buylk ¢cogunlugunun (%85.33) slizme cigek
bali tukettikleri belirlenmistir (Paydas,1999).

Cizelge 8. Universite 6grencilerinin diger ari triinlerini tilkketme durumu

Table 8. Consumption of other bee products by university students

N L Tuketiyor Tuketmiyor

Diger Ari Urinleri
Sayi % Sayi %

Polen 62 16.32 318 83.68
Propolis 50 13.16 330 86.84
Ari Sutd 41 10.79 339 89.21
Ari Zehiri (krem olarak) 16 4.21 364 95.79
Art Ekmegi 11 289 369 97.11
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Cizelge 9. Ogrencilerin tiikettikleri bal gesitleri
Table 9. Types of honey consumed by University students

Bal Cesitleri Kiz Erkek Genel
Sayi % Sayi % Sayi %

Cicek Bali 122 35.16 76 29.46 198 32.73
Petek Bal 87 25.07 67 25.97 154 25.45
Cam Bali 73 21.04 51 19.77 124 20.50
Organik Bal 51 14.70 39 15.12 90 14.88
Karakovan Bali 14 4.03 21 8.14 35 5.79
Krem Bal** - 4 1.55 4 0.66
Toplam* 347 100.00 258 100.00 605 100.00

*Birden ¢ok yanit alinmistir.

Tuketicilerin, ari Urdnleri tercihleri Gzerinde birden ¢ok faktor etkili olmaktadir. Tutumlar, segim, algi,
inanclar ve deger yargilan tiketicilerin ari Urlnleri se¢imini etkileyen faktérler arasindadir (Kavas, 1987). Bu
kapsamda, ogrencilerin bal tilketip-tiketmeme nedenlerinin degerlendiriimesinde Besli Likert Olgegi
kullanilmistir. Ogrencilerin bali en fazla kahvaltilik (4.24) olarak tiikettikleri belirlenmistir. Ogrencilerin bal
tiketme nedeni olarak en az 6nemli gordikleri nedenin balin kilo vermeye yardimci (2.58) oldugunu
distinmeleridir. Bu faktorler ile cinsiyet degiskeni arasinda anlamh bir farkliik bulunamamistir. Kiz
Ogrencilerin bal tlketim nedenleri arasinda cilde iyi gelmesinin Olgcek ortalamasi 3.47 iken, erkek
dgrencilerde bu nedenin dlgek ortalamasi 2.93'dur. Kiz 6grencilerin bal tiketme nedenlerinden kozmetik
amach olmasinin élgcek ortalamasi 3.10 iken, erkek &gdrencilerde bu nedenin 6lgek ortalamasi 2.44’dur
(Cizelge 10).

Cizelge 10. Universite égrencilerinin bal tiikketme nedenleri

Table 10. Reasons for university students to consume honey

Bal Tuketme Nedenleri L 2 3 4 Ogri;zciler Ogﬁgﬁ?ler Ort(;:g?nka& S::)rr]r?:;
Kahvaltilik 23 6 6 98 155 4.31 4.14 4.24 1.145
Tad giizel 24 9 21 124 110 3.95 4.07 4.00 1.155
Saglik amach 42 15 30 116 85 3.72 3.55 3.65 1.343
Ailesinin satin almasi 44 30 34 104 76 3.42 3.57 3.48 1.382
Enerji arttirmasi 53 22 40 105 68 3.30 3.52 3.39 1.405
Antioksidan 6zelligi 44 26 60 95 63 3.40 3.34 3.37 1.332
Tatlandirici olarak 57 31 33 104 63 3.30 3.30 3.30 1.434
Cilde iyi gelmesi 58 26 53 90 61 3.47 2.93 3.24 1.415
Kanser onleyici 48 33 73 74 60 3.27 3.16 3.23 1.352
Mide rahatsizhigini 6nleyici 56 35 73 68 56 3.16 3.06 3.11 1.381
Aliskanhk 61 49 48 74 56 2.99 3.13 3.05 1.434
Kozmetik amagli 93 39 39 61 56 3.10 244 2.82 1.547
Kilo vermeye yardimci 94 59 48 49 38 2.56 2.60 2.58 1.427

(1=Kesinlikle Katilmiyorum, 2=Katilmiyorum, 3=Kararsizim, 4=Katiliyorum, 5=Kesinlikle Katiliyorum)

Ogrencilere neden bal tiketmedikleri hakkinda sorular da yéneltilmistir. Verilen yanitlara gore,
ogrencilerin  blylk bir bolimi bal aliskanhk kazanmadiklarindan dolayr (3.99) tiketmediklerini
belirtmislerdir. Bunu ikinci sirada 3.64 ile bal fiyatini yiksek bulmalari izlemistir. Ayrica bu nedenler
arasinda cinsiyete gore de farklilk bulunmamistir. Kiz 6grencilerin bal tiketmemelerinde tadi hosuna
gitmemesinin Olgek ortalamasi 3.40 iken, erkek &grencilerde bu nedenin dlgek ortalamasi 2.93'dir
(Cizelge 11).
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Cizelge 11. Universite 6grencilerinin bal tiikketmeme nedenleri

Table 11. The reasons why university students do not consume honey

Bal Tuketmeme Nedenleri 1 2 3 4 (")grgz(:iler (")gEr;ﬁ?:ii(ler Ortz:gfrlfam gé?)rr]g:gl
Aliskanligi olmamasi 8 5 8 30 41 4.06 3.95 3.99 1.245
Pahali bulmasi 14 3 15 30 30 3.34 3.82 3.64 1.371
Kaliteli iriin bulamamasi 19 5 14 31 23 3.49 3.30 3.37 1.450
Firmalara guiveninin olmamasi 19 7 12 29 25 3.49 3.30 3.37 1.480
Tadinin hosuna gitmemesi 24 12 9 24 23 3.40 2.93 3.11 1.565
Kokusunun rahatsiz etmesi 37 16 8 18 13 2.66 2.40 2.50 1.523
Midesine rahatsizlik vermesi 44 15 6 12 15 2.69 2.12 2.34 1.564
Uzmanlarca 6nerilmemesi 44 15 17 8 8 2.06 2.19 2.14 1.339
Alerjisi olmasi 50 6 5 10 13 2.29 1.91 2.05 1.549

(1=Kesinlikle Katilmiyorum, 2=Katilmiyorum, 3=Kararsizim, 4=Katiliyorum, 5=Kesinlikle Katiliyorum)

Ogrencilerin bal ve diger ari Grinlerini tiketme sikliklari Cizelge 12'de verilmistir. Ogrencilerin
%2.11’i gam balini her gun tiketirken %57.11’i hi¢ tuketmediklerini belirtmiglerdir. Cigek balini her gun
tiketenlerin orani %5.53 iken, hig tiketmeyenlerin orani %40.00°dir. Petek bal her glin tUiketenlerin orani
%1.84, hic tiketmeyenlerin orani ise 46.32°dir. Organik bali her gin tiketen %3.42, hi¢ tiketmeyen
%63.95'tir. Krem bal, petek bal ve ari ekmegini her giin tiiketen 6grenci bulunmamaktadir. Propolisi her
gun tiketen %1.05, ari sutind her gin tiketen %0.79’dur. Niyaz & Demirbas (2017), tarafindan yapilan
calismada da Canakkale ilindeki tiketicilerin %82.90'inin polen, %89.10'unun propolis, %95.40’inin ari
sUtd tikettikleri belirlenmistir.

Cizelge 12. Universite 6grencilerinin bal ve diger ari trinlerini tilketme sikligi (%)

Table 12. Frequency of university students consuming honey and other bee products (%)

. . Hig Her Gin Haftada 1-2 15 ngde Ayda Birkag Ayda Bir 6 Ayda Bir  Yilda Bir Sadece Hafta
Urtinler Tiketmem Bir Kez Sonu

Sayi % Sayt % Sayr % Sayt % Sayr % Sayr % Sayi % Sayr %  Sayl %

Cam
Bali

(B;ljfk 152 40.00 21 553 81 21.32 26 6.84 39 1026 27 7.11 16 421 13 3.42 5 1.32

217 57.11 8 211 48 12.63 17 4.47 28 737 16 421 24 6.32 18 474 4 1.05

ggfek 176 4632 7 1.84 47 1237 21 553 43 11.32 24 632 35 921 24 632 3  0.79
g;?a”'k 243 6395 13 342 39 1026 7 1.84 28 7.37 11 289 15 395 19 500 5  1.32
g;m 354 9316 - - 2 053 102 5 132 4 105 7 18 6 158 1 026
Polen 318 8368 - - 10 263 5132 7 184 6 158 13 342 21 553 - -
Propolis 330 86.84 4 1.05 5 1.32 3 0.79 7 184 7 1.84 7 184 17 4.47 - -
AnSiti 339 8921 3 079 4 105 2 053 4 105 2 053 12 316 14 3.68 - -
An Zehiri 364 9579 1 026 2 053 1 026 1 026 1026 3079 7 184 - -
Al 39 9711 - - 1 026 - - 1 026 102 3079 5132 - -
Ekmegi

Ogrencilerin ailelerinin aylik ortalama bal tiiketim miktari 830 gram, kendilerinin aylik ortalama bal
tiketim miktari ise 297 gramdir. Kiz égrencilerin aylik ortalama bal tiketim miktari 256 gram, erkek
dgrencilerin ise 344 gramdir (Cizelge 13). Erkek 6grencilerin aylik ortalama bal tuketim miktarlar kiz
dgrencilerin bal tilketiminden daha yiiksektir. Ogrencilerin aylik ortalama bal tiiketim miktarlari fakiilte
gruplarina goére incelendiginde en fazla 370 gram bal ile Gida-Ziraat grubu gelmektedir. Bu grubu saglik
fakllte grubu (325 gram) ve diger fakilte grubu (273 gram) izlemektedir. Ogrencilerin hane halki aylik
gelir gruplarina goére bal tiketim miktarlarina bakildijinda ise en fazla 392 gram ile 4. grup gelmektedir.
Ogrencilerin bal tiiketim miktarlari dogduklari yerlere gére incelendiginde en fazla tiiketimin 453 gram ile
Marmara Bolgesinde dogan dgrencilerden geldigi belirlenmistir. Bunu 371 gram ile Akdeniz Bdélgesinde
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dogan égrenciler izlemektedir (Cizelge 13). Ogrencilerin cinsiyetlerine gére aylik ortalama bal tiiketim
miktarlarini  karsilastirirken Mann Whitney U testi uygulanmistir. Test sonucunda &grencilerin
cinsiyetlerine gore aylik ortalama bal tiketim miktarlari arasinda istatistiki olarak anlamh bir fark
bulunmamistir. Ogrencilerin aylik bal tiketimi incelenirken fakilte gruplari ve hane halki aylik gelir
gruplari icin Kruskal-Wallis testi uygulanmistir. Test sonucunda gerek fakullte gruplari gerekse hane halki
aylik gelir gruplarina goére bal tiketim miktarlari agisindan istatistiki agidan bir fark bulunmamistir.

Cizelge 13. Aylik ortalama bal tiketim miktarlari

Table 13. Average monthly honey consumption

Cinsiyet el Taketim Miken () akdlte Gruplar g, it Mitan @
Kiz 256 Gida-Ziraat 370
Saghk 325
Erkek 344 )
Diger 273
Genel 297
Hane Halki Aylik Gelir Gruplar (TL) Gelir gruplarina gore aylik ortalama bal tiketim miktari
1. Grup (0-2500) 279
2. Grup (2501-3500) 230
3. Grup (3501-5000) 304
4. Grup (5001-7000) 392
5. Grup (7001 ve Uzeri) 286
Dogum Yerleri Dogum yerlerine gore aylik tuketim ortalama miktar
Dogu Anadolu Bolgesi 250
ic Anadolu Bélgesi 239
Karadeniz Bolgesi 186
Akdeniz Bolgesi 371
Ege Bolgesi 266
Marmara Bolgesi 453
Glineydogu Anadolu Bolgesi 191
Diger* 275

*Yabanci uyruklu 6grenciler

Ankete katilan kiz 6grencilerin %44.60"1 diger ari Urlinlerini tiketme nedeni olarak besin 6zelligini
belirtirken, %8.92’si eskiden kalma aliskanhklarindan dolayi diger ari Uriinlerini tiikettiklerini belirtmislerdir.
Erkek 6grencilerin ise %44.72’si besin 6zelliginden dolayi, %13.66’sI ise eskiden kalma aligskanhklarindan
dolay! diger ari Urdnlerini tlkettiklerini sdylemiglerdir. Genel olarak &grencilerin %44.65’i diger ar
drtnlerini tiketme nedenleri olarak besin 6zelligini, %30.21'i hastaliklarin tedavisinde, %14.17’si
tatlandirici olmasi nedeniyle, %10.96’s1 aliskanliklarindan dolay! tukettiklerini belirtmislerdir (Cizelge 14).

Cizelge 14. Universite 6grencilerinin diger ari Grlinlerini tilketme nedenleri

Table 14. Reasons for university students consume other bee products

Kiz Erkek Genel
Nedenler
Sayi % Sayi % Sayi %

Besin ozelligi 95 44.60 72 44.72 167 44.65
Hastaliklarin tedavisinde 68 31.92 45 27.95 113 30.21
Tatlandirici olmasi 31 14.55 22 13.66 53 14.17
Aliskanlik 19 8.92 22 13.66 41 10.96
Toplam* 213 100.00 161 100.00 374 100.00

*85 kisiden yanit alinamamistir ve yanit veren kisiler birden ¢ok yanit vermislerdir.
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Kayseri'de Universite 6grencilerinin bal tiketimine yonelik yapilan bir diger calismada da Universite
Ogrencileri arasinda balin tercih edilmesinin en 6nemli nedeni %54.8 ile besleyici 6zelliginin olmasi ve bu
Ozelligin erkek dgrenciler (%60.8) igin daha da 6nemli oldudu, ayrica égrencilerin bal tiketiminin 500
gramin altinda oldugu belirlenmigstir (Soylu & Silici, 2018) ve bu sonug, arastirma sonucuna ¢ok yakin
olarak bulunmustur.

Universite 6grencilerinin bal ve diger an iiriinlerini satin almalarina iligkin bulgular

Ogrencilerin bali daha ¢ok bliyik siiper marketlerden satin aldiklari belirlenmistir. Online siparis ve
televizyon reklamindan siparis sayisi yok denecek kadar azdir. Usak’ta yapilan bir calismada da
glinimizde sikga kullanilan internet alisverisine ragmen katilimcilarin internetten ari Grtnleri temin
etmedigi belirlenmigtir (Sahinler vd., 2021).

Ogrencilerin %30.26’s1 bali tadina bakarak satin aldiklarini, %69.74’(i ise ball tadina bakmadan
satin aldiklarini belirtmislerdir. Ogrencilerin bal alirken dikkat ettikleri kriterler incelendiginde égrencilerin
%25.79’unun balin son kullanma tarihine dikkat ettikleri belirlenmistir. En az dikkat edilen kriter ise %1.58
ile balin ambalajidir. Kiz 8grencilerin ikinci sirada balin markasina dikkat ederken, erkek 6grencilerin
%21.23'unln ikinci sirada balin fiyatina dikkat ettikleri belirlenmigtir (Cizelge 15).

Cizelge 15. Universite 6grencilerinin cinsiyetine gére bal satin alirken dikkat ettigi kriterler

Table 15. Criteria that University students pay attention to while buying honey by gender

Kriterler Kiz Erkek Genel
Sayi % Sayi % Sayi %

Son kullanma tarihi 47 23.38 51 28.49 98 25.79
Fiyat 34 16.92 38 21.23 72 18.95
Markasi 36 17.91 29 16.20 65 17.11
Kristalize olmamasi 29 14.43 18 10.06 47 12.37
Cesidi 21 10.45 13 7.26 34 8.95
Renk 6zelligi 16 7.96 17 9.50 33 8.68
Alindig1 yer 15 7.46 10 5.59 25 6.58
Ambalaji 3 1.49 3 1.68 6 1.58
Toplam 201 100.00 179 100.00 380 100.00

Arl Urdnu satin alirken; drindn fiyati, tadi, kokusu, gérinimda, katki maddeleri, alindig1 yer ve
ambalaji tiketiciler agisindan gok 6énemlidir (Merdan & Durmus, 2018; Girer & Akyol, 2018; Sahinler vd.,
2021). Ayrica Izmir ilinde gergeklesen bir calismada, tiiketicilerin ari Griinleri tiiketim tercihlerini Griiniin
glvenirliligi, lezzeti, son kullanma tarihi, orijin ve ¢esidinin etkiledigi belirlenmistir (Baki vd., 2017).

Ogrencilerin bal ve diger ari Griinlerini satin alma sikliklari incelendiginde 6grencilerin %12.63’l
cam balini ayda bir satin alirken %66.05'i hi¢ satin almadiklarini belirtmiglerdir. Ogrencilerin %19.47’si
cicek balini ayda bir aldiklarini, %47.63’U ise hi¢ almadiklarini belirtmiglerdir. Petek bali ise 6grencilerin
%10.53'(i ayda bir aldiklarini, %60.79'u ise hi¢ almadiklarini belirtmiglerdir. Ogrencilerin %74.21’i organik
bali, %94.74’G krem bali, %92.63’U poleni, %91.68'’i propolisi, %91.54’0 ari sutlnl, %96.58’i ar1 zehirini
ve %97.11'i ari ekmegini hi¢ almadiklarini belirtmislerdir (Cizelge 16). Boluktepe & Yilmaz'a (2008) gore
tuketicilerin buyidk cogunlugu bal iki ya da alti ayda bir almay! tercih ederken, diger ari Urinlerini
genellikle satin almamayi tercih ettikleri géralmastar.
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Cizelge 16. Universite dgrencilerinin bal ve diger ari trinlerini satin alma sikhgi

Table 16. Frequency of university students to purchasing honey and other bee products

L Hi¢ Satin Almam 15 Gunde Bir Ayda Bir Ucg Ayda Bir  Alti Ayda Bir Yilda Bir

Urtinler Sayi % Sayi % Sayi % Sayi % Sayi % Sayi %

Cam Bali 251 66.05 10 2.63 48 12.63 26 6.84 17 447 28 7.37
Cicek Bali 181  47.63 17 4.47 74 19.47 50 13.16 26 6.84 32 842
Petek Bal 231 60.79 12 3.16 40 10.53 39 10.26 24  6.32 34 8.95
Organik Bal 282 74.21 4 1.05 27 7.11 30 7.89 15 3.95 22 579
Krem Bal 360 94.74 - - 2 0.53 3 0.79 4 1.05 11 2.89
Polen 352 92.63 - - 3 0.79 6 1.58 8 211 11 2.89
Propolis 348 91.58 1 0.26 9 2.37 5 1.32 6 158 11 2.89
Ari Sutu 349 91.84 - - 4 1.05 7 1.84 8 211 12 3.16
Ari Zehiri 367 96.58 1 0.26 - - 3 0.79 2 053 7 184
Ari Ekmegi 369 97.11 - - 1 0.26 4 1.05 2 053 4 1.05

Universite égrencilerinin bal ve diger an iiriinleri hakkinda bilgi diizeyi ve yeniliklerden
haberdar olma durumuna iligkin bulgular

Gorugulen lisans égrencilerinin %62.63’U bal ve diger ari Urlnlerinin yararlari hakkinda bilgi sahibi
olduklarini, %37.37’si ise bilgi sahibi olmadiklarini belirtmiglerdir. Ogrencilerin bal ve diger ari Grinlerinin
yararlari hakkindaki bilgi sahibi olma durumlarinda cinsiyete gore biyutk bir farkhlik bulunmamistir. Bu
bulgulardan hareketle 6grencilerin, %50’sinden fazlasinin bal ve diger ari Grunlerinin yararlarini bildigi
sonucuna ulasiimistir.

Ankete katilan 6grencilerin %78.68'’i apiterapi (ari Grlnleri ile tedavi) kavramini hi¢ duymadiklarini,
%12.63'U bu kavrami duyduklarini, ancak ne anlama geldigini bilmediklerini, %8.68’i ise apiterapi
kavramini duydugunu ve ne anlama geldigini bildiklerini belirtmislerdir. Ankete katilan &grencilerin
cinsiyeti ile apiterapi kavramini duyup-duymama durumu arasinda anlamh bir farklihk bulunmustur.
Apiterapi kavramini agirlikh olarak erkek 6grencilerin duymadigi belirlenmistir (Cizelge 17). Ogrencilerin
%34.21’inin kovan yataklari, %28.68’inin ari sesi ve ari frekansini bildikleri, %27.63'Untn ari dansini,
%12.37’sinin kovan havasini, %11.58’i de apiturizmden haberdar olduklari belirlenmistir.

Cizelge 17. Cinsiyete gore Universite 6grencilerinin apiterapi kavramindan haberdar olma durumu

Table 17. University students' awareness of the concept of apitherapy by gender

Apiterapi Kavrami Khi-Kare
cinset du?r?gglm % anlgrme;gdelfg%?r?i] ;?n?yger}um % anlsr\;\e;’gilfg%?rw t:/iﬁyrc])erum K Degeri P
Kiz 145 72.14 34 16.92 22 10.95
Erkek 154 86.03 14 7.82 11 6.15 11.034 0.004*
Toplam 299 78.68 48 12.63 33 8.68

*P<0.01 anlamhdir.

Ogrencilerin apiterapi kavramindan haberdar olma durumu ile fakiilte gruplari arasinda anlamli bir
iliski bulunmustur. Fakdlte gruplari arasinda apiterapi kavramini duyan ve ne anlama geldigini bilen
dgrencilerin en fazla (%23.08) oldugu grup 1. grup olan gida-ziraat fakllte grubudur. Apiterapi kavramini
duyan ve ne anlama geldigini bilen 6grencilerin oldugu diger iki grup ise %12.35 ile saglik fakulte grubu
ve %4.45 ile diger fakulte grubudur (Cizelge 18). Gida-ziraat fakulte grubundaki 6grencilerin apiterapi
kavramindan haberdar olmalari, aldiklari egitim ve bu konudaki biling diizeyleriyle agiklanabilir.
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Cizelge 18. Universite 6grencilerinin fakiilte gruplarina gére apiterapi kavramindan haberdar olma durumu

Table 18. University students' awareness of the concept of apitherapy by faculty groups

Apiterapi Kavrami Khi-Kare

Fakilte

Gruplari Hayir, o Evet, duydum ama ne % Evet, duydum ve ne % Dederi =

duymadim anlama geldigini bilmiyorum anlama geldigini biliyorum g
Gida-Ziraat 32 61,54 8 15,38 12 23,08
Saglk 62 76,54 9 11,11 10 12,35
21,781 0.000*

Diger 205 83,00 31 12,55 11 4,45

Toplam 299 78,68 48 12,63 33 8,68

*P<0.01 anlamhidir.
Universite 6grencilerinin bal ve diger ari iiriinlerini satin alma ve tiiketimine iligkin bulgulan

Ogrencilerin, bal ve diger ari drlinlerini satin almasina iligkin ifadelerin degerlendiriimesinde Besli
Likert Olgegi kullanilmigtir. En yliksek 6lgek ortalamasiyla (3.81), “Satin alinan balin kalitesi fiyattan daha
onemlidir” yaniti ilk sirada yer almaktadir. Bunu, “Ari Grtnleri alindiginda yerli Grtnleri segmek énemlidir”
(3.79), “Bal ve diger ari drinleri saglikli olup, bagisiklik sistemini giglendirmektedir” (3.78) yaniti
izlemektedir (Cizelge 19).

Cizelge 19. Universite 6grencilerinin bal ve diger ari (iriinlerinin satin alimina iliskin tutumlari

Table 19. University students' attitudes towards purchasing of honey and other bee products

Olgek Standart

Tutumlar 1 2 3 4 5 Ortalamasi Sapma
Satin alinan balin kalitesi fiyattan daha énemlidir 24 28 64 145 119 3.81 1.145
Ari Urlnleri alirken yerli Griinleri segmek 6nemlidir 30 32 50 142 126 3.79 1.213
Bal ve diger ar Urlnleri saglikh olup, bagisiklik sistemini gu¢lendirmektedir 29 24 60 157 110 3.78 1.158
Ari GrGnlnin yerel Ureticilerden satin alinmasi 6nemlidir 33 29 82 121 115 3.67 1.226
Ar1 UrtnG satin alirken mensei ulke 6nemlidir 35 38 100 114 93 3.51 1.223
Piyasadaki ar urtnleri kalitesi guivenilir degildir 36 44 138 87 75 3.32 1.19
Ari Urlnleri satin alinan ureticiyi(ariciyi) sahsen tanimak énemlidir 54 69 75 88 94 3.26 1.381
Bal, polen, propolis alirken daima etiket Gzerindeki bilgileri okumak 6nemlidir 47 60 91 117 65 3.24 1.261
Tibbi 6zelliklerini g6z 6niinde bulundurarak bal tirint segmek 6nemlidir 50 60 114 108 48 3.12 1.21
Bal alirken sergilerde sunulan bali segmek énemlidir 73 96 132 53 26 2.64 1.144

(1=Kesinlikle Katilmiyorum, 2=Katilmiyorum, 3=Kararsizim, 4=Katiliyorum, 5=Kesinlikle Katiliyorum)

Aricilik faaliyetleri ile elde edilen ari sitl, propolis, balmumu ve polen gibi ari Grlnleri, beslenme ve
insan saghgi tzerinde 6nemli etkileri oldugu belirlenmistir (Mutlu vd., 2017). Obisesan & Olasoji (2017),
yaptiklari galismada bal satin alirken tiketicilerin balin kalitesine ve fiyatina dikkat ettigini belirlemislerdir.
Tiketicilerin kalite ve fiyat arasinda segim yapilabildigi sonucuna varilmistir. Ogrencilerin ari Griinleri
tiketimine iligkin ifadelere bakildiginda en yiksek Olgek ortalamasi (3.88) ile “Ari Urlnleri dizenli ve
saglikli beslenmede énemli bir besindir’ gelmektedir. Bunu, “Bal ve diger ari Urindnin yetkili kurumlarca
onaylanmis yuksek kalitede olmasi gerekir’ (3.79) ve “Ari Urlnleri vitamin ve mineral bakimindan
zengindir” (3.50) ifadesi izlemektedir (Cizelge 20). Acikgasi bu ifadeler dgrencilerin ari drlnleri
konusundaki farkindaliklarinin arttiginin da bir géstergesi olarak kabul edilebilir.
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Cizelge 20. Universite 6grencilerinin bal ve diger ari tiriinleri tiiketimine iligkin tutumlari

Table 20. University students' attitudes towards consumption of honey and other bee products

ifadeler 12 3 4 5 rg:g?fam Sstgr;tr:ina;t
Ari Urunleri dizenli ve saglikli beslenmede dnemli bir besindir 24 22 40 183 111 3.88 1.089
Ei?lgeekdkigﬁ{e?jl; [;:in;z:'i;gglztrkili kurumlarca onaylanmig 30 26 53 157 114 3.79 1176
Ari Urlnleri vitamin ve mineral bakimindan zengindir 36 34 77 159 74 3.53 1.179
Ari Urlinleri mikemmel bir enerji kaynagidir 33 37 89 143 78 3.52 1.175
Ari Urtnleri (Bal, polen, propolis) bagdisikhgi arttirir 48 40 83 132 77 3.39 1.272
Ari Urunleri gida takviyesi olarak kullanilabilir 44 52 81 149 54 3.31 1.212

(1=Kesinlikle Katilmiyorum, 2=Katiimiyorum, 3=Kararsizim, 4=Katiliyorum, 5=Kesinlikle Katiliyorum)

SONUG ve ONERILER

Son yillarda Turkiye'de ari Grlnlerine olan ilgi daha da artmigtir. TUIK 2019 yili verilerine gére
hesaplanan kisi basina bal tiketimi 1.25 kg olup, Diinya ortalamasinin tzerindedir. Tirkiye’de bal Uretimi
talebi karsilamaktadir. Bu calismada Ege Universitesi lisans 6grencilerinin ari Uriinlerine yonelik
farkindaligi ve tiiketim tercihleri ortaya konulmustur. Ogrencilerin bal dahil gida aligveriglerini daha gok
anne ve babalarinin yaptigi, 6égrencilerin %64.74’Gnin aylik gida harcamalari i¢erisinde bal ve dider ar
drGnlerine ayirdiklari miktarin 20 TL ve altinda oldugu belirlenmistir. Ogrencilerin bali en fazla sofralik
(kahvaltilik) olarak tukettigi ve kisi basina aylik ortalama bal tiketim miktarinin ise 297 gram oldugu
bulunmustur.

Bal ve diger ari Urdnlerinin Uretim ve tiketimine ydnelik yapilan bilimsel ¢alisma sayisinin artmasi
gerek sektor acisindan gerekse tlketiciler agisindan olumlu sonuglar ortaya ¢ikaracak, Turkiye'nin bal ve
diger ari Urtnlerinin yurt icinde ve yurt diginda bal festivalleri ve bal ya da aricilik fuarlari araciligiyla
tanitimina ve ihracatinin artmasina katki saglayacaktir. 2020 yilinda Turk Gida Kodeksi Y6netmeligi Bal
Tebligi'nin (2020/7), 31044 sayili T.C. Resmi Gazetede yayinlanmasi ve bu tebligdeki dogru tanimlamalar
ile Tirk Cam Balinin da Diinyada tanitimina katki saglanacaktir.

Universite gencliginin bal ve diger ari Griinlerinin yararlari hakkinda daha fazla bilgilendiriimeleri ve
farkindaliklarinin arttirimasi, égrencilere bal ve dider ari Urlnleri gibi bazi temel konularda seminer,
konferanslar, webinarlar ve sertifika programlari dizenlenmesi yoluyla saglanabilecektir. Bu anlamda
genglerin beslenme aligkanliklari ile ari Urunlerine yonelik farkindaliklarini ortaya koyan galismalarin
yapilmasinin da bu yonuyle de literatire katki saglayacagi distiniimektedir.

Sonug olarak; ogrencilerin bal ve diger ari drinleri hakkinda daha fazla bilgi sahibi olmalari ve
farkindaliklarinin artmasi ile tiiketim tercihleri degisebilecektir. Ozellikle bal digindaki diger ari riinleri ile
ilgili farkindaligin arttirlimas: tiiketimi dogrudan etkileyecektir. Yasanilan Covid salgini sonrasi tiiketicilerin
dogal Urdnlere olan ilgisi de artmigtir. Bal ve dider ari Urtnlerinin tiketiciler tarafindan daha fazla tercih
edilmesi bu salgin ile dogru orantilidir. Tuketicilerin 6zellikle saghk amacl kendilerini korumak ve
metabolizmalarini giglendirmek adina bu Urnleri tukettikleri gézlemlenmektedir. TUketicilerin saglkli ve
markal ar Urinlerine Urlinlere yonelik olarak gerek internet (izerinden gerekse farklh kanallar kullanilarak
bu konudaki farkindaligi arttirllabilir. Hatta online pazar yerlerinde bu urlnlerin satigi artmakla birlikte,
tuketicilerin Grand alirken, saticilarin aldiklari puan ve yorumlara dikkat ettigi gézlenmektedir. Boylelikle
gerek Ureticiler gerekse paketleyen/ambalajlayan firmalar ve kooperatifler, tlketicinin talebi dogrultusunda
Uretimin kalitesi ve sunumu konusunda kendisine y6n verebilecektir.
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0z
Amag: Bu galismanin amaci, mikro jet yagmurlama sulama bashdinda akis

ozelliklerinin Hesaplamali Akigkanlar Dinamigi (HAD) yontemiyle ortaya
konulmasi ve en uygun turbilans modelinin belirlenmesidir.

Materyal ve Yodntem: Calismada dort farkli meme capina sahip mikro jet
yagmurlama sulama basligi ele alinmistir. ilk asamada, mikro jet yagmurlama
sulama baglidinin farkh basinglardaki debi degerleri ve nominal calisma
basincinda (200 kPa) islatma caplan 6lgiilmistir. Ikinci asamada farkli
tirbllans modelleri kullanilarak hesaplamali akiskanlar dinamigi analiz
yontemiyle hesaplanan degerler, 6lgim degerleri ile karsilagtinimistir.

Arastirma Bulgular: Tum meme ¢aplarinin 200 kPa olan nominal galisma
basincindaki debi degerleri, Reliz k-g, Enh Wall tirbilans modeli ile en ylksek
%2.16 gibi oldukca dusuk bir hata degeri ile tahmin edilmistir. Ayrica baslik
meme c¢lkisi ve carpma plakasi bdlgesindeki su dagilim similasyonlari
deneysel degerlere oldukga yakin bulunmustur.

Sonug: Mikro jet sulama bagliginin debi degeri Reliz k-¢, Enh Wall turbilans
modeli kullanilarak ¢ok dislk hata ile tahmin edilebilecedi ve baglik meme
tasariminin simulasyon kullanilarak hizli ve kolay bir sekilde yapilabilecegi
ortaya konulmustur.

ABSTRACT

Objective: The objective of this study was to determine the flow properties of
the micro jet sprinkler by using Computational Fluid Dynamics (CFD) method
and also the most suitable turbulence model.

Material and Methods: In the study, micro jet sprinklers with four different
nozzle diameters were considered. In the first stage of the study, the flow rates
of micro jet sprinklers at different pressures, and wetting diameters at nominal
operating pressure (200 kPa) were measured. In the second stage, the values
calculated with different turbulence models by using computational fluid
dynamics analysis method were compared with the measured ones.

Results: The flow rates for all nozzle diameters were estimated with a very low
error value such as the highest 2.16% at 200 kPa, which is the nominal working
pressure by using Reliz k-¢, Enh Wall turbulence model. In addition, the
simulations of the water distribution in the sprinkler nozzle outlet and flapper
area were found to be very close to experimental values.

Conclusion: It was found that the flow rate values of the micro jet sprinkler can
be estimated with very low error by using Reliz k-¢, Enh Wall turbulence model
and the design of sprinkler nozzles can be achieved with simulations quickly
and easily.
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GiRIS

Mikro sulama sistemlerinde kullanilan mini ve mikro jet yagmurlama basliklari, geleneksel
yagmurlama bagliklarindan ¢ok daha kiglk yapida olup, ¢alisma 6zelliklerine gére dagitma bashgi; doner
olanlar mini yagmurlama, sabit carpma plakali olanlar ise mikro jet olarak siniflandiriimaktadir. Baslik tipi
ve ozelligine gére degismekle birlikte, genel olarak bu sulama sistemlerinin ¢alisma basinglari 150-300
kPa, baslik debileri 30-350 L h™, islatma caplari 2-8 m arasindadir (Hills et al., 1986; Singh et al., 1990;
Yerdani & Rubinstein, 1991; Boman, 1991; Benami & Ofen, 1993; Post et al.,, 1985, 1986). Dusuk
basingli veya disik debili yagmurlama basliklari olarak da adlandirilan bu basliklar, genellikle meyve

bahcelerinde 15-30 cm yiksekliginde, sebze bahgelerinde 100 cm’ye kadar yikselticilere takilarak
kullaniimaktadirlar (Nir, 1982).

Mikro sulama sistemlerinde suyun c¢ikis noktasinda yer alan mikro jet sulama basliklari suyun
dagihimini etkileyen en 6nemli parcalardir. Bu basliklarin basinca bagl debilerinin belirlenmesinin
yaninda, basliklarin su dagilim karakteristiklerinin ortaya konmasi, projeleme agisindan son derece
onemlidir (Hills et al., 1986; Singh et al., 1990).

Dusuk basingli basliklarda debi, bashdin galisma basincinin bir fonksiyonu olarak karakterize
edilmektedir. Bashgin ¢alisma basinci ile baslik debisi arasindaki iligki;

q=kH* @)

esitligi ile ifade edilmektedir (Boman, 1991; Hills et al., 1986; Singh et al., 1990; Demir, 1997). Esitlikte; q,
baslik debisi (L h™"); H, baslik basinci (kPa); k, meme boyutlarini karakterize eden katsayi (Lh™" kPa™); x,
memenin akis rejimini karakterize eden katsayidir.

Ayrica gesitli arastirmacilar tarafindan belirli bir meme ¢api igin yagmurlama basgliklarinin debisinin
baslik basincinin karekdku ile dogru orantili oldugu ifade edilmis ve bu durum;

q = 3600C 4 A(2gH)%° )

esitligi ile gosterilmistir (GUngdér & Yildirm, 1989; Keller & Bliesner, 1990; Korukgu & Yildinm, 1981).
Esiklikte; g, baslik debisi (m3 s‘l); Cg, baslik yapim bigimine bagl katsayi; A, meme kesiti (mz); H, baslk
basinci (mSS) ve g, yercekimi ivmesi (m s‘z)’dir. Demirel & Demir (2015) bir galismalarinda inceledikleri tim
mini yagmurlama sulama basliklarinin basing-debi iligkilerini veren bir matematiksel model gelistirmiglerdir.
Gelistirilen model ile gegerli kisitlar igerisinde debinin yiiksek oranda tahmin edilebildigini saptamiglardir.

GlUnumuizde sulama sistemlerinde kullanilan tranler, bitin fonksiyonel ve Uretim 6zellikleri dikkate
alinarak goérinur modeller Uzerinden tasarlanabilmektedir. Ortaya konulan tasarimin prototip imalati
yapilmadan mekanik ve akis Ozellikleri belirlenip performans analizleri yapilabilmektedir. Bilgisayar
ortaminda yapilan sayisiz analizlerle optimum performansa oldukg¢a yakin son Uriinin elde edilmesi
mUmkin olabilmektedir. Béylece daha distk maliyetle, en uygun performansa sahip Urtnlerin daha kisa
zamanda elde edilmesi mimkun olmaktadir. Akis analizlerinde Hesaplamali Akiskanlar Dinamigi (HAD)
yaklasimi birgok alanda yaygin olarak kullanildigi gibi sulama alaninda 6zellikle hidrosiklon filtrelerde; yuk
kayiplari, ayirma etkinligi (Hsieh, 1988; Wang et al. 2009; Bhaskar et al. 2007; Demir vd., 2017),
damlatici tasariminda, akis yolu, tikanma vb. (Palau et al., 2004; Wei et al., 2006; Wang et al., 2006;
Zhang et al., 2007; Philipova et al., 2009; Wu et al., 2013; Demir vd., 2020) gibi analizlerde kullaniimigtir.
Yan et al., (2009) buylk yagmurlama basliklarinin gévde icinde basing ve hiz degisimleri, Zhang et al.,
(2018) hareketli sulama makinalarinda kullanilan ¢arpma plakali yagmurlama bagliklarinin ¢ikisinda debi
ve hiz degimlerinin HAD ybntemiyle tahminine yonelik ¢calismalar gerceklestirmiglerdir. Bir ¢ok arastirici
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deneysel ve HAD simulasyon degerleri arasinda yiksek uyumlu sonuglar bulmuslar ve tasarim amacgh
kullanilabilecegini belirtmiglerdir. Cok c¢esitli alanlarda HAD ydnteminin deneysel ve simiilasyona dayali
karsilastirmalar ile kullanimina ve uygun HAD ydnteminin saptanmasina yo6nelik ¢alismalar olmasina
karsin mikro sulama bagliklari ile ilgili bilgisayar destekli simllasyona dayali herhangi bir ¢alismaya
rastlanmamistir.

Bu calismanin amaci, mikro jet yagmurlama sulama baslhiginda akis o6zelliklerinin hesaplamali
akiskanlar dinamigi yontemiyle ortaya konulmasi ve en uygun tirbllans modelinin belirlenmesidir.

MATERYAL ve YONTEM
Deneysel caligmalar

Calismada kullanilan mikro jet yagmurlama sulama bashgdinin genel gérinimu Sekil 1’de verilmigtir.
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Sekil 1. Calismada kullanilan mikro jet yagmurlama sulama bagslidinin genel gérundsu.

Figure 1. General view of micro jet sprinkler used in the study.

Calisma Sekil 1’de gosterilen mikro jet yagmurlama sulama bashginin 0.8, 1.1, 1.3, 1.8 mm meme
capli dort tipi ile yuratdlmuastir. Denemeye alinan mikro jet sulama bagliklari laboratuvarda olusturulan
deneme dulzenine yerlestiriimistir. Denemeler 100, 150, 200, 250, 300, 350 ve 400 kPa basinglarda
yurltulmustir. Basing dlciimlerinde, 6lcim hassasiyeti tam skalasinin % 0.1’i olan bir dijital manometre
(Keller LEO1, isvigre) kullanilmistir. Deneme diizenine su, bir pompa yardimiyla filtreden gegirildikten
sonra verilmis olup, basing; pompa ¢ikisindaki vanalar yardimiyla ayarlanmistir. Her bir basing degerinde
basliklarin debi degerleri, bagliklardan ¢ikan suyun hacmi belirli bir kabi doldurmasi icin gecen streler
dikkate alinarak Ug tekrarli dlgiimle belirlenmistir. Calismalar esnasinda su sicakliklari 18-22°C civarinda
Olgllmustir. Gergeklestirilen 0Olgim sonuglarindan yararlanilarak mikro jet yagmurlama sulama
basliklarinin basing-debi iligkileri belirlenmistir. Ayni anda bashklarin 0.25 m yukseklikte yerlestiriimesi
durumundaki 1slatma ¢aplari da élgtlmustir. Denemelerde ISO 8026, ASAE S398.1 ve TS ISO 7749-1
standartlari dikkate alinmistir (ISO Standard, 1985; ASAE Standard, 1995; Tirk Standardi, 2007).

Mikro jet sulama basgliklarinin meme ¢aplarinin él¢iiimesi amaciyla, ¢oézinurligid 5 Megapixel olan
AD7013MZT(R4) model Dino-Lite Digital Microscope ve DinoCapture 2.0 yazilimi kullaniimigtir (Sekil 2).
Mikro jet baglik ve borunun dider tim boyutlari, £0.01 mm hassasiyetle dijital bir kumpas kullanilarak
Olgllmustir. Denemesi yapilan mikro jet sulama basliklarinin firma tarafindan verilen nominal degerleri ile
Olgllen meme ¢api degerleri Cizelge 1°'de verilmistir.
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Sekil 2. Mikro jet sulama basliklarinin meme gaplarinin belirlenmesi.

Figure 2. Determination of the nozzle diameters of micro jet sprinkeler.

Cizelge 1. Mikro jet sulama basliklarinin Uretici firma tarafindan verilen teknik degerleri ve 6lgiilen meme caplari

Table 1. Technical values of micro jet sprinkeler given by the manufactured company and measured nozzle diameters

Nominal Olgiilen Nominal Nominal
meme gapi* meme gapl debi* 1slatma capi*
mm mm L h™ m
0.8 0.80 33 22
11 1.06 61 24
1.3 1.24 87 2.6
1.8 1.73 166 2.8

" Firma tarafindan mikro jet sulama basgliklarinin nominal debi degerleri 200 kPa ¢alisma basincinda ve islatma c¢aplari yerden 0.25
m yukseklikte galisacagi dikkate alinarak verilmistir.

HAD analiz caligmalari

Mikro jet sulama baslklarinda akis analizi, ticari HAD yazilimi ANSYS Fluent 17.2 (ANSYS, 2016)
kullanilarak yapilmistir. Simllasyon ¢alismasi iki asamada yuratalmustur.

Birinci asamada ele alinan memelerin basinca bagli denemelerde elde edilen debi degerlerinin en
uygun tiirbiilans modeli/modelleri ile saptanmasina yonelik calismalar yiritiilmistir. ikinci asamada ise
belirlenen model/ler ile islatma c¢apinin belirlenmesi ve su dagilim similasyonun ortaya konmasina
yonelik ¢calismalar ylratiimustar.

Calismada dikkate alinan mikro jet sulama basliklari i¢cin geometrik modeller ANSYS Design
Modeler yazilimi kullanilarak olusturulmustur. Birinci asama i¢in geometrik modeller olusturulduktan
sonra, memedeki ve memeden c¢ikan suyun dagilimindaki su akis bdlgesi icin ag yapilari ANSYS
Meshing yazilimi kullanilarak olusturulmustur (Sekil 3). Ag yapisinda en disik boyut 0.025 mm olarak
secilmistir. Bu ag yapisindaki digim ve elemanlarin sayisi sirasiyla 1.1x10° ve 2.5x10° te fazla
olmustur.

ikinci asamada su dagilim similasyonu analizleri igin 0.5 m yiiksekliginde 3.5 m capinda dairesel
bir galisma hacmi tanimlanmis, baslk ¢alisma yuksekligi 0.25 m alinarak bu bdlge iginde dagilim igin akis
analizleri gerceklestiriimistir. A§ yapisinda en disik boyut 0.25 mm olarak segilmistir (Sekil 4). Bu ag
yapisindaki digum ve elemanlarin sayisi sirasiyla 3.0x10° ve 1.6x10%dan fazla olmustur.
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@) (b)
Sekil 3. Mikro jet meme ve iletim borusunun geometrisi (a) ile memedeki su akis bolgesinin ag yapisi (b).

Figure 3. Geometry of micro jet nozzle and pipe (a), and mesh structure of the water flow zone in the nozzle (b).

(a) © (b

Sekil 4. Mikro jet meme cgalisma hacmi geometrisi (a) ve su akis bolgesinin ag yapisi (b).

Figure 4. Geometry of micro jet nozzle working volume (a), and mesh structure of the water flow zone (b).

HAD ybntemiyle akisin analizinde 6nemli noktalardan birisi uygun matematik modelin ortaya
konmasidir. Sivinin akis hareketi, kiitle ve momentum korunum denklemleri ile tanimlanabilir. Newton tipi,
sikistirilamaz ve sabit durumdaki akis kosulu icin, 6zkutle (o) sabit iken kitlenin korunumu veya sureklilik
denklemi su sekilde tanimlanir (White 2001; ANSYS, 2016):

V-v=0 3)

Benzer sekilde, sikistirlamaz sabit viskoziteye sahip Newton tipi akista, Navier-Stokes
denklemlerinin vektor gésterimi su sekilde tanimlanir:
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p(%\t/ +(v- V)vj =-Vp + pg + uV?v (4)

Denklemlerde; V, vektor operatdrll (v=06/dx +0/dy +6/dz); V , ortalama hiz vektérl; p, sivinin

Ozkitlesi; p, statik basing; g yercekiminin ivmesi; g, sivinin viskozitesidir (White 2001; ANSYS, 2016).
Esiklikte (4), sol tarafin ilk terimi (ov/at) yerel ivme, ikincisi konvektif hizlanma terimi olarak adlandirilir.
Sag tarafta ilk terim basing gradyani, ikinci ve Gglinci olanlar ise sirasiyla kuvvet ve diflizyon terimleridir
(Provenzano et al., 2005; Palau-Salvador et al., 2006; Provenzano et al., 2007; Vijiapurapu & Cui, 2010).

Herhangi bir akis geometrisi igin akis rejimi, Newton tipi akislar icin boyutsuz Reynolds sayisi ile
tanimlanabilir (Munson et al., 2006):

v
14

Re ©)
Esitlikte; V, ortalama akis hizi (m s‘l); D, meme ¢ap! (m); v, kinematik viskozitesi (m2 s‘l) (20°C
standart su sicakligi icin 1=1.01x10° m?s™).

Mikro jet memelerin ¢aplarinin olduk¢a kigik olmasi (0.8 mm ile 1.73 mm) ve calisma
basinglarinin degiskenligi (100....400 kPa) ve iletim borusu ¢apinin (4 mm) sabit olmasi nedeniyle akis
hattindaki su iletim hizlari blydk degisimler gdstermekle birlikte oldukga dislik Reynolds sayilari
gorulmektedir. ANSYS Fluent 17.2 (ANSYS, 2016) teori rehberinde Standart k-¢ ve Reliazable k-¢
modellinin dénen homojen akislar, jetler ve karistirma katmanlari dahil serbest ve ayrilmis akislar olmak
Uzere ¢ok cesitli akiglar icin kullanilabilecegdi ifade edilmektedir. Bu durumlar igcin Reliazable k-¢, modelin
performansinin standart modelinkinden dnemli dlgiide daha iyi oldudu bildirilmistir. ANSYS Fluent Flow
Labl1.2, (ANSYS, 2007) tarafindan borulardaki akis simulasyonlari dikkate alindiginda Reynolds sayilari
(Re>10000) i¢in k-¢ tlrbllans modelini ve 2000<Re<15000 araligindaki Reynolds sayilari i¢in tlrbllans
modellerinde, iyilestirilmis duvar fonksiyonu (enhanced wall treatment) uygulamasini dnermiglerdir. Tim
bu agiklamalar dogrultusunda modeller arasindaki farklari da goérebilmek ve en uygun tahminleme
modelini ortaya koyabilmek amaciyla gcalismada; Standard k-¢ (Std k-¢) ve Reliazible k-¢ (Reliz k-€)
tirbdlans modelleri dikkate alinmigtir. TlUrbllans modelleri ile uyumlu duvar fonksiyonlari i¢in standart
duvar (Std Wall) ve iyilestiriimis duvar fonksiyonu (Enh Wall) kullaniimistir.

Ele alinan memelerin basinca bagli debi degerlerinin en uygun tirbllans modeli/modelleri ile
saptanmasina yonelik ilk asamadaki ANSYS akis analizlerinde; diizenli, sikistirilamaz, viskoz su segilmis
ve yercgekimi etkisi dikkate alinmistir. Giris siniri kosulu, basing kabul edilerek g¢alisma basinglari 100,
150, 200, 250, 300, 350 ve 400 kPa ve gikis siniri kosulu ise 0 kPa (atmosferik basing) olarak kabul
edilmistir. C6zim kararliliga ulasincaya kadar iterasyon uygulanmistir.

ikinci asamada ise belirlenen model/ler ile islatma ¢apinin belirlenmesi ve su dagilm simiilasyonun
ortaya konmasina yonelik ANSYS akis analizlerinde; dizenli, sikistirlamaz, viskoz su secilmis ve
yercekimi etkisi dikkate alinmistir. Giris siniri kosulu, hiz blyukliga kabul edilerek, birinci asamadaki
basing degerlerinde ilgili tirbllans modeli ile hesaplanan giris hiz ve ¢alisma basing degerleri ve ¢ikis
siniri kosulu ise 0 kPa (atmosferik basing) olarak kabul edilmistir. Bu asamada ¢arpma plakasinin etkisi
olmasi nedeniyle ayrik faz modeli (DPM) ile giris yuzeyinden, hesaplanan nominal basinctaki hiz
degerinin dizensiz pargacik hareketi ile girecegi ve Rosin-rammler damla c¢api dagihm modeli ile
dagilacagi kabul edilmistir. iletim borusu, meme ve garpma plakasinda secilen DPM kosullari Cizelge
2'de verilmistir. C6zUm kararliliga ulagincaya kadar iterasyon uygulanmistir.
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Cizelge 2. iletim borusu, meme ve carpma plakasinda secilen DPM kosullari

Table 2. DPM conditions in pipe, hozzle and flapper

DPM garpma-yansima katsayilan

Parca DPM kosullari

Normal Tanjant
iletim borusu ve meme  Carpma-yansima Sabit, 0 Polinomial, 0
Carpma plakasi Carpma-yansima Polinomial, 1 Polinomial, 10, 5, 3

Meme ve boru plastik malzemeden (retildiginden ve yizeyleri oldukga diusik puartzlalik
degerlerine sahip oldugundan tim analizlerde ylzey purizluligu dikkate alinmamigtir. Tim ¢oézimlerde
basit algoritmalar ve ikinci derece ayriklastirma semalari kullaniimistir. Cézim yakinsama dogrulugu
1x107 olarak kabul edilmistir.

istatistik analiz

HAD modelleri kullanilarak tahmin edilen debi degerlerinin deneysel debi degerlerine ne dlglide
yaklastigini ve en yakin tahmin eden modeli ortaya koymak amaciyla, ortalama mutlak hata (MAE), kok
ortalama kare hata (RMSE) ve ortalama mutlak hata ylzdesi (MAPE) kriterleri kullaniimigtir (Willmott &
Matsuura, 2005; Willmott et al., 2012).

1 n
MAE = in:1|qi,olcum - qi,HAD| ©)
1/2
1 n
RMSE = [H Zizl(Qi,HAD =0 olcum )2} (7)
100 n |Yioicum — 9iHAD

MAPE = —— 8
n

i=1

q; Olcum

Esitliklerde; q;oicum deneysel debi degerleri; q;uap similasyon ile hesaplanan debi degerleri; n, veri
sayisidir.

ARASTIRMA SONUCLARI ve TARTISMA

Mikro jet yagmurlama basliklarinin farkh ¢alisma basing¢larindaki élgiim sonuglarina bagh ortalama
debileri (q), basliklarin 6zelliklerini belirten meme parametreleri (k, x) ve akis hizi araligina goére Reynolds
sayllari Cizelge 3'de verilmistir. Ayrica, HAD modelleri kullanilarak hesaplanan baglik debileri ve
tahminlenen debilerin dlgulen debilere gére ylizde sapma degerleri de ayni gizelgede gosterilmistir.

Akis UsslU (x) degerleri, 0.5 ¢ok yakin bulunmustur (Cizelge 3). Bulunan sonuglar cesitli
arastiricilar tarafindan esitlik 2'de verilen basing Ussu degeri ile de uyumlu olup, memedeki akis rejiminin
tirbdlans oldugu soéylenebilir (Boman, 1991; Singh et al., 1990). Basliklarin debi dederleri, basing ve
meme c¢apindaki artisa bagl olarak artis géstermektedir. Hem meme c¢aplari, hem de basing degisimleri
dikkate alinarak gergeklestirlien HAD similasyonlarinda, segilen tlrblilans modeline goére farkliliklar
olmakla birlikte 6lgiilen baslk debilerine oldukga yakin debilerin tahminlendigi gérilmektedir.

Mikro jet memelerin ¢aplarinin oldukg¢a kigik olmasi (0.8 mm ile 1.73 mm), ¢calisma basinglarinin
degdiskenligi (100....400 kPa) ve iletim borusu ¢apinin (4 mm) sabit olmasi nedeniyle akis hattindaki su
iletim hizlar1 baylk degisimler gostermekle birlikte olduk¢a disik Reynolds sayilari gérulmustir (9665 ....
43932). Buradan da dusik Reynolds sayilari icin ANSYS teori rehberinde belirtildigi gibi ¢calismada
secilen k-¢ tirbllans modelinin uygun hesaplama modeli oldugu goérilmektedir (ANSYS, 2007; ANSYS,
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2016). Deneysel debi degerleri ile HAD modelleri kullanilarak tahmin edilen debi degerlerindeki sapma
degerleri incelendiginde, %6’lara varan deg@erlerle en yiksek sapmanin Std k-g, Std Wall tirbllans modeli
uygulamasinda oldugu gorilmektedir. Bu HAD uygulamasinda en disuk Reynolds sayilarinda en blyuk
sapma degerleri hesaplanmistir.

Calismada dikkate alinan HAD modellerinin performanslarini karsilastirmak i¢in ortalama mutlak
hata (MAE), kok ortalama kare hata (RMSE) ve ortalama mutlak hata yiuzdesi (MAPE) hesaplanmig ve
sonuglar Cizelge 4’de verilmistir. Ayrica karsilastirma kriterine ek olarak, dért HAD tlrbilans modeli igin
Olgilen ve tahmin edilen debiler arasindaki uyum Sekil 5'te gosterilmistir.

HAD similasyon modelleri arasinda Std k-¢, Std Wall tirbilans modeli uygulamasinda 1.73 mm
meme c¢apindaki tahminlerin disindaki tim tahminlerin, diger model tahminlerinden daha disuk oldugu
aciklikla gérulmektedir (Cizelge 4). Diger Gg turbllans modeli uygulamasinda ise meme c¢api dedisimine
bagh tahminlerde iyilesmeler olmakla birlikte birbirlerine yakin tahminlerin oldugu gérilmektedir. Bu
modeller igerisinde tim meme c¢aplari dikkate alinarak ortak bir uygulama igin Reliz k-¢, Enh Wall
tirbilans modelinin segcilebilecedi, bashk debi degerinin o6lgilen debiye goére ¢ok disik hata ile
hesaplanabilecegi sdylenebilir (Sekil 5). Bu model ile nominal ¢alisma basinci olan 200 kPa degerinde
tim meme caplari igin debi degerlerinin en yiksek %2.16 gibi oldukga dusik bir hata degeri ile
hesaplanabilecedi ve baslik meme tasariminin simulasyon kullanilarak hizli ve kolay bir sekilde
yapilabilecegi sdylenebilir (Cizelge 3).
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Sekil 5. Mikro jet sulama basliklarinin 6lgilen ve tahminlenen debilerinin kargilastiriimasi.

Figure 5. Comparison of measured and estimated flow rates of the micro jet sprinklers.
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Cizelge 3. Mikro jet yagmurlama basliklarinin hidrolik 6zellikleri ve baslik debilerinin ylizde sapma degerlerine iliskin sonuglar

Table 3. The results for micro jet sprinkler hydraulic properties and percentage deviation of nozzle flow rates

Meme parametreleri HAD simulasyon modelleri

Meme Meme gikis  Reynolds sayisi  Galisma Olgiilen
@ afs';'; o s hizarahg aralig basinct  debi Std k-, Std Wall Std k-¢, Enh Wall Reliz k-¢, Std Wall Reliz k-¢, Enh Wall
D k X Y, Re H Qoleum ngﬂiyn(;i:sn Sapma’ ngﬂiyn(;i:sn Sapma’ ngﬂiyn(;i:sn Sapma’ T::ljl;r;i’nthizfn Sapma’
om &N (ms?) kPa)  (Lh (Lhh (%) (L b ) e S O B (o B O
100 22.08 20.73 -6.11 22.37 1.31 21.52 -2.54 22.56 2.17
150 27.33 25.85 -5.42 27.50 0.62 26.82 -1.87 27.85 1.90
200 31.67 30.21 -4.61 31.78 0.35 31.35 -1.01 32.30 1.99
0.80 2.0309 0.5186 12.20-25.05 9665-19842 250 35.70 34.07 -4.57 35.55 -0.42 35.38 -0.90 36.20 1.40
300 39.26 37.58 -4.28 38.97 -0.74 39.04 -0.56 39.75 1.25
350 42.19 40.83 -3.22 42.12 -0.17 42.43 0.57 43.04 2.01
400 45.33 43.85 -3.26 45.07 -0.57 45.60 0.60 46.09 1.68
100 40.74 38.10 -6.48 39.68 -2.60 39.17 -3.85 40.24 -1.23
150 50.70 47.39 -6.53 48.65 -4.04 48.74 -3.87 49.55 -2.27
200 58.76 55.27 -5.94 56.26 -4.25 56.89 -3.18 57.49 -2.16
1.06 3.6098 0.5268 12.82-26.62 13459-27939 250 66.25 62.25 -6.04 63.05 -4.83 64.12 -3.22 64.51 -2.63
300 73.14 68.58 -6.23 69.12 -5.50 70.68 -3.36 70.84 -3.14
350 78.82 74.42 -5.58 74.71 -5.21 76.73 -2.65 76.63 -2.78
400 84.57 79.86 -5.57 79.89 -5.53 82.38 -2.59 82.01 -3.03
100 55.42 52.67 -4.96 54.35 -1.93 53.92 -2.71 55.27 -0.27
150 68.86 65.41 -5.01 66.73 -3.09 66.99 -2.72 68.13 -1.06
200 79.83 76.22 -4.52 77.29 -3.18 78.10 -2.17 79.05 -0.98
1.24 5.1430 0.5172 12.75-26.22 15651-32185 250 89.86 85.78 -4.54 86.50 -3.74 87.93 -2.15 88.63 -1.37
300 98.14 94.46 -3.75 94.89 -3.31 96.84 -1.32 97.26 -0.90
350 105.87 102.46 -3.22 102.59 -3.10 105.05 -0.77 105.18 -0.65
400 113.97 109.92 -3.55 109.76 -3.69 112.70 -1.11 112.54 -1.25
100 104.06 103.61 -0.43 106.63 2.47 105.36 1.25 107.78 3.57
150 128.97 128.72 -0.19 131.43 1.91 130.78 1.40 132.84 3.00
200 150.93 150.01 -0.61 152.27 0.89 152.37 0.95 153.85 1.93
1.73 9.0737 0.5300 12.30-25.65 21063-43932 250 169.89 168.84 -0.62 170.62 0.43 171.48 0.94 172.30 1.42
300 186.69 185.92 -0.41 187.21 0.28 188.81 1.14 188.98 1.23
350 201.79 201.66 -0.06 202.48 0.34 204.79 1.49 204.36 1.27
400 217.04 216.35 -0.32 216.74 -0.14 219.70 1.23 218.72 0.77

*100 . (q HAD ‘qolcum)/qolcum

101



Demir vd.

Bu degerlendirme dikkate alinarak memenin meme c¢ikisi ve garpma plakasi bdlgesinde su
dagiiminin deneysel ve simulasyon sonuglari Reliz k-, Enh Wall tlrbllans modeli dikkate alinarak
degerlendiriimis ve érnek olmasi agisindan bir meme ¢api igin sonuglar karsilastirmal olarak Sekil 6’da
gosterilmistir. Gerek meme c¢ikisinda gerekse carpma plakasi dagiim bdlgesinde ve tim alanda
dagihimlar karsilastinildiginda, yontem béliminde model segim kriterleri dikkate alinarak gergeklestirilen
HAD simulasyonlarinin, deneysel sonuglarla értistigu aciklikla gorilmektedir. Meme cgaplarina bagl
islatma caplari degerlendirildiginde, deneysel olarak 2.3 - 2.5 m aralidinda 6élgllen i1slatma ¢aplari, HAD
similasyonunda 2.26 - 2.32 m aralijinda hesaplanmis olup dlgiilen degerlere oldukga yakin bulunmustur.
Islatma g¢aplarinin olusumunda en énemli parga ¢arpma plakasi ve plaka lzerinde yer alan kanalciklar
olmaktadir (Sekil 6). Memeden firlatilan su hiizmesi ¢carpma plakasina garptiktan sonra ylizeyin yapisina
ve yilzeyde bulunan kanalciklara bagli olarak agilh bir sekilde dagitiimaktadir. Carpma plakasinin
uyguladigi yonlendirme nedeniyle, meme capi ve basing degisikligi firlatma mesafesinde c¢ok bilylk
farklihga neden olamamistir.

Sonug olarak, mikro jet sulama baslik debi degerinin dlgtilen debiye gore Reliz k-¢, Enh Wall
turbdlans modeli ile gok dislik hata ile hesaplanabilecedi, meme ¢ikisi ve ¢garpma plakasi bélgesinde su
dagihmi similasyonun deneysel degerlere oldukga yakin oldugu soéylenebilir. Bu model ile nominal
¢alisma basinci olan 200 kPa degerinde tim meme ¢aplari icin debi degerlerinin en yiksek %2.16 gibi
oldukga dusuk bir hata degeri ile hesaplanabilecedi ve baslik meme tasariminin similasyon kullanilarak
hizli ve kolay bir gekilde yapilabilecektir.

Cizelge 4. Tum simulasyon modelleri icin MAE, RMSE ve MAPE sonuglari
Table 4. MAE, RMSE and MAPE results for all simulation models

Meme gap! Istatistik degerlendirme HAD similasyon modelleri
D (mm) kriteri Std k-¢, Std Wall Std k-g, Enh Wall  Reliz k-¢, Std Wall  Reliz k-¢, Enh Wall
MAE 1.491 0.191 0.349 0.604
0.8 RMSE 1.496 0.208 0.370 0.620
MAPE (%) 4.496 0.597 1.148 1.772
MAE 3.873 3.089 2.039 1.673
1.06  RMSE 3.936 3.312 2.055 1.807
MAPE (%) 6.053 4.568 3.246 2.462
MAE 3.576 2.834 1.489 0.841
124  RMSE 3.600 2.987 1.533 0.924
MAPE (%) 4.223 3.150 1.850 0.926
MAE 0.609 1.230 1.989 2.780
173  RMSE 0.687 1.503 2.075 2.874
MAPE (%) 0.378 0.922 1.199 1.886

MAE: Ortalama Mutlak Hata; RMSE Kok Ortalama Kare Hata; MAPE: Ortalama Mutlak Hata Ylzdesi
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Sekil 6. Mikrojet 1.06 mm ¢apli memenin meme ¢ikisi ve garpma plakasi bélgesinde su dagiliminin deneysel ve similasyon (Reliz
k-g, Enh Wall) sonuglari.

Figure 6. Experimental and simulation (Reliz k-, Enh Wall) results of the water distribution in the nozzle outlet and flapper zone of
the microjet with 1.06 mm diameter nozzle.
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Amagc: Bu calisma, farkh bigim yuksekligi ve degisik azot seviyelerinin dev

kralotu (Pennisetum hybridum) bitkisinde yem verimi ve bazi kalite 6zellikleri
Uzerine etkilerini saptamak amaciyla yuratalmustir.

Materyal ve Yontem: Arastirma, 2019 ve 2020 yillarinin yaz yetisme
déneminde, Ege Universitesi Ziraat Fakiiltesi Tarla Bitkileri Bolimii, Izmirde
gerceklestiriimistir. Denemede, bes farkh bigim yuksekligi (0, 5, 10, 15, 20 cm)
ile bes farkh azot (0, 5, 10, 15, 20 kg N/da) seviyesi test edilmistir. Calismada,
sap sayisl, bitki boyu, kuru madde (KM) verimi, ham protein (HP), NDF, ADF
orani, kdk agirligi gibi 6zellikler élgiimustur.

Arastirma Bulgulari ve Sonugc: Sonugclar; kontrole gdre artan N seviyesinin
KM verimi, HP orani ve kok agirigini ylkselttigi, hicre duvari unsurlarini
iyilestirdigini gostermistir. Derin bigim uygulamalari KM verimini yikseltmesine
karsilik, HP orani, bitki boyu ve kdk agirhgini azaltmistir. Yore kosullarinda bitki
kalicihg, yliksek verim, kabul edilebilir yem kalitesi ve bigim aletlerinin giivenligi
icin dev kralotuna dekara 15 kg azot uygulamasi ile 10 veya 15 cm yukseklikten
bicilmesi 6nerilebilir.

ABSTRACT

Objective: The objective of this study was to determine the effects of different
cutting height and nitrogen levels on the forage yield and some quality
parameters of giant kinggrass (Pennisetum hybridum).

Material and methods: The study was carried out at Ege University, Faculty of
Agriculture, Department of Field Crops, Izmir/Turkey, during the summer growth
seasons of 2019 and 2020. In experiment, five different cutting height (0, 5, 10,
15, 20 cm) and five nitrogen levels (0, 50, 100, 150, 200 kg N ha™) were tested.
Some characteristics were measured such number of tiller, plant height, dry
matter (DM) yield, crude protein (CP) concentration, NDF, ADF contents and
root weight.

Results and conclusion: Results indicated that increasing N levels increased
DM yield, CP content and root weight, and improved cell wall components (NDF
and ADF) as compared to the control. Although lower cutting heights increased
DM yield; CP content, plant height and root weight decreased. Cutting heights
of 10 to 15 cm and application of 150 kg N-ha™ can be recommended
throughout the growing season for silage production of giant kingrass for plant
persistence, with high yield and acceptable forage quality, and for the safe
operation of the harvest equipment’s.
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GiRIiS

Hayvansal dretim yapan bir tarim isletmesinde yem giderleri, toplam isletme masraflarin
%50’sinden fazlasini olusturmaktadir. Bu nedenle yem maliyetlerinin azaltilmasi isletme karlihgini
dogrudan ve olumlu yonde etkilemektedir. Yem maliyetlerinin azaltilmasinda da ¢ok yillik yem bitkilerinin
rolu oldukga dnemlidir (Carpici et al., 2010; Hazar & Velibeyoglu, 2018). Zira gok yillik yem bitkileri bir kez
ekilmekte ve gerekli bakim iglemlerinin (glibreleme, sulama, bigim, vb.) sirdiriimesine bagli olarak 5-6
yil verimliliklerini koruyabilmektedirler (Atis et al., 2019). S6z konusu bu ¢ok yillik yem bitkilerinden birisi
de dev kralotu (Pennisetum hybridum) bitkisidir (Geren vd., 2014). Bu bitki maralfalfa olarak da
isimlendiriimektedir. Bugdaygiller familyasinin bir Uyesi olan dev kralotu, tropik kokenli bir bitkidir. Cok
yillik olmasi nedeniyle, misir gibi her yil tohum parasi, toprak hazirligi, ekim, iscilik, vb emek ve masraflari
icermemektedir (Tekeli & Ates, 2009). Ancak bu bitki de en az misir kadar sulanmakta ve onun gibi bigilip,
silaji yapilmaktadir (Geren & Yaman, 2016; Geren vd., 2020).

Dev kralotu, yiksek buyime orani, verimli olmasinin yani sira kabul edilebilir besleyici dederlere
sahip olan dikkat ¢eken bir yem bitkisidir. Dinyanin tropik ve tropikalti bolgelerinde “bi¢ ve tasi” sisteminde
bu Urln siklikla kullaniimaktadir. Bitki yaprakli ddonemde tekrarlanan bigimlere dayanikli olmasinin yaninda
lezzetli, ylksek oranlarda biyokitle Ureterek hizla yeniden blylimektedir (Geren vd., 2020). Dev kralotunun
bicimi konusunda ¢esitli calismalar bulunmaktadir. Bigim yiksekliginin bitkinin performansi Gzerinde énemli
etkisinin oldugu ortaya konmus, bigim uygulamalarinin baylime, verim ve bitki kaliciigi etkileyen baslica
faktor oldugu belirlenmistir. Bu nedenle yem Uretimi amaciyla yetistirilecek dev kralotu bitkisinin yem verimi
ve kalitesine etki eden faktorleri ortaya koyacak galismalar 6ncelikli hale gelmigtir.

Bircok arastiricinin da belirttigi gibi; yem bitkisi Gretimde birim alandan elde edilen ot verimini
yukseltmenin en etkili ve temel yollarinda birisi, glbre ihtiyaclarini optimum bir dozda ve zamanda
kargilamaktan gegmektedir (Ozdogan & Geren, 2019). Azot, bitki gelismesinde yasamsal énemi olan bir
bitki besin maddesidir (Kacar, 1986; Kacar & Katkat, 1999). Bitki besin maddesi olarak azot, bitki
blnyesinde yer alan azotlu bilesiklerin artmasina, ¢ok vyillik bitkilerin erken uyanmasina, olusan
yapraklarin daha iri, gevsek yapili ve bol sulu olmalarina neden olur ki; bunun temel nedeni, bitki
biinyesindeki azotlu bilesiklerin su tutma kapasitesinin artmasindan kaynaklanmaktadir. Azot, proteinlerin
olusmasindaki rollerinden baska klorofil molekiillerinin yapilarinda da yer almaktadir. Yeterince azotun
saglanmasiyla bitkiler koyu yesil renkli, kuvvetli bir vejetatif gelisme gdstermektedirler. Bu nedenle azot;
bitkinin yeniden bliyumesini dogrudan etkilemekte, ondan alinabilecek bi¢im sayisini dolayisiyla toplam ot
verimini degistirebilmektedir (Baytekin & Gil, 2009). Bu galismanin temel amaci, tipik Akdeniz iklim
dzelliklerinin egemen oldugu Bornova-izmir kosullarinda, dev kralotu bitkisinin farkli bigim yiiksekligi ve
azot seviyelerinde yem verimi ve bazi tarimsal 6zelliklerine etkisini ortaya ¢ikarmaktir.

MATERYAL ve YONTEM

Arastirma, 2019 ve 2020 yillarinin Nisan-Ekim aylari arasinda, Ege Universitesi Ziraat Fakiiltesi Tarla
Bitkileri Bolimi'nde yurutilmuastir. Arastirma yerine ait aylik ortalama hava sicakligi ile aylik toplam yagis
degerleri Cizelge 1'de (Anonim, 2020), denemede kullanilan topragin &zellikleri ise Cizelge 2'de
gosterilmistir. Arastirma yerinin iklim ve toprak 6zellikleri agisindan, galismamizin konusu olan dev kralotu
bitkisi yetistiriciligini kisitlayici bir unsur bulunmamig, yapilan sulama sayesinde bitkiler basariyla Gretilmistir.

On calisma niteliginde planlanan deneme dis ortam saksi denemesi seklinde ylritilmis olup, bir
yasindaki “Paraiso” isimli dev kralotu genotipi test materyali olarak kullaniimigtir. Bitkiler (izerinde bes farkli
bicim yuksekligi (HO: 0, H5: 5, H10: 10, H15: 15 ve H20: 20 cm) ile bes farkl azot seviyesinin (NO: 0, N5: 5,
N10: 10, N15: 15 ve N20: 20 kg/da N) etkisi incelenmistir. Arastirma, iki faktorli tesaduf parselleri deneme
desenine gore 4 tekerrurlt olarak dizenlenmis ve denemede 5x5x4 = 100 adet saksi kullanilmistir. 2019 yih
Nisan ayl basinda filizZlenmeye baslayan bitkilere yukarida belirtilen N dozlarinin ¥%’si (Ure formunda) ile 10
kg/da P,Os (triple stiper fosfat) ve 10 kg/da K,O (potasyum siilfat) toplu bir sekilde ve 3-4 cm derinlige
uygulanmistir (Geren ve Yaman, 2016). Test edilen N seviyelerinin kalan %2'si ise (amonyum siilfat formunda)
ilk bigimden sonra toprak yiizeyine uygulanmistir. ikinci yil ayni giibre dozlari, ayni sekilde uygulanmistir.
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Cizelge 1. Arastirma yerine ait bazi iklim 6zellikleri

Table 1. Some meteorological characteristics of experimental area

Sicaklik (°C) Yagis (mm)

2019 2020 uYyo 2019 2020 uYyo
Nisan 14.8 14.7 16.1 55.2 276 46.4
Mayis 20.2 20.6 21.0 2.3 17.7 25.4
Haziran 26.1 232 26.0 2.9 5.2 7.5
Temmuz 26.8 26.7 28.3 0.3 1.0 21
Adustos 276 26.5 279 0.0 1.0 17
Eylul 22.6 224 239 31.7 12.2 19.9
Ekim 20.0 17.7 19.1 4.0 39.3 43.2
X-Z 22.6 21.6 23.2 96.4 104.0 146.2

UYO: Uzun Yillar Ortalamasi

Cizelge 2. Deneme topraginin bazi fiziksel ve kimyasal 6zellikleri

Table 2. Some physical and chemical characteristics of experimental soil

Ozellikler

pH 5.83
Eriyebilir Top. Tuz (%) 0.03
Kireg (%) 0.82
Kum (%) 80.2
Mil (%) 18.0
Kil (%) 18
Org. Madde (%) 127
Toplam N (%) 0.092
Faydali P (ppm) 1.14
Faydali K (ppm) 40

Calismada saksilardaki nem icerigi 4-5 glinde bir taginabilir nemdlgerle dlglilmis ve topraktaki su,
tarla kapasitesinin %50’nin altina dustiginde ¢esme suyu ile sulama islemi yapilmistir. Saksi iginde
¢ikan yabanci bitkiler elle temizlenmis, bitkilerimizin su ve besin maddesine ortak edilmemistir. Arastirma
doéneminde herhangi bir hastalik veya zararli goériimemistir. Yore kosullarinda gergeklestirilien énceki
calismalarda dev kralotu i¢in 90 gilinde bir bigim uygulamasi 6nerildiginden (Geren & Yaman, 2016), ilk
hasat Haziran ayl sonunda, bag bicagd! yardimiyla, yukarida belirtilen yiiksekliklerden elle bigilmistir. ikinci
hasat ise Ekim sonunda ayni bi¢im yiksekliklerinden yapilmis, ikinci yil hasatlari da bir énceki yila benzer
tarihlerde gerceklestirilmigstir.

Hasat edilen bitkiler laboratuvara tasinmis ve bitkinin tim yesil kisimlari, bad makasi yardimiyla
0.5-1 cm’lik boyutlarda kiyilmistir. Dogranan bitkilere koruyucu amacgh %0.5 oraninda sofra tuzu
serpilerek karistiriimig ve Grabb Testi ile saptanan kuru madde igerikleri ~%30 civarina yikselinceye
kadar da soldurulmustur (iptas et al., 2009). Soldurulan érnekler 250°'ser gramlik partiler halinde 6zel
naylon torba igine konup, vakum makinesi yardimiyla havasi alinarak silolanmis ve karanlik ortamda 40
gln mayalanmaya birakilmigtir. Arastirma kapsaminda asagidaki belirtilen 6zellikler incelenmigtir:

Kardes sayisi (adet/saksi): Hasattan dnce, saksidaki bitki saplari sayilmistir. Bitki boyu (cm):
Saksidaki bes bitkinin, toprak yiizeyinden ucuna kadar olan mesafesi cetvel ile olgliimustir. KM verimi
(g/saksi): Hasat edilen bitkilerin yas agirliklari dijital teraziyle saptandiktan sonra drnekler 105°C’de
vantilasyonlu etlvde 24 saat kurutulmustur. Kuruyan ornekler hassas terazi ile tartilarak KM oranlari
belirlenmis ve yas ot verimleriyle garpilarak KM verimleri kaydedilmistir. Silaj pH’si: 25 g silaj ornegi
Uzerine 250 ml saf su konularak 10 dakika galkalanmis, daha sonra filtre k&gidindan slzllerek cam
bardaklara alinan yaklasik 200 ml'lik stzikteki pH, bir pH-metre yardimiyla tespit edilmistir (Algicek &
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Ozkan, 1996). HP orani (%): Hava kurusu haline getirilmis silaj 6rnekleri 6gitilerek 1 mm'’lik elekten
gecirilmis, elde edilen 6rneklere Kjeldahl yénteminin uygulanmasiyla azot (N) oranlari saptanmis, N
oraninin 6.25 katsayisi ile ¢arpilmasiyla da HP oranlari hesaplanmistir (Bulgurlu & Ergul, 1978). NDF
(Notr deterjan lif) ve ADF (Asit deterjan lif) orani (%): Hava kurusu silaj orneklerin hiicre ceperi
fraksiyonlari (NDF ve ADF) Goering & VanSoest (1970) tarafindan gelistirilen deterjan analiz yéntemine
gore saptanmistir. Kok kuru agirigi (g/saksi): ikinci yil son hasattan sonra topraklarindan arindirilan bitki
kokleri golge bir ortamda yedi guin kurutulduktan sonra (hava kuru) dijital teraziyle tartilmigtir.

Calismamizdan elde edilen verilere iki faktorli tesadif parselleri deneme desenine uygun olarak
varyans analizi yapilmistir (Yurtsever, 1984). Cok yillik ve ¢ok bicimli bitkilerde ikinci yil, birinci yilda
yapilan islemlerin (bicim, vb.) etkisi bulundugundan yil birlestiriimesi yapiimadan her yil ayri ayri analiz
edilmistir. Ortaya ¢ikan farkliliklar LSD testi (%1) ile degerlendiriimistir.

ARASTIRMA SONUCLARI
Sap sayisi

Yapilan istatistiki analizler, dev kralotu bitkisinin sap sayisi Uzerine her iki yil uygulanan bicim
yuksekligi (H) ve azot (N) seviyelerinin 6nemli etkilerinin bulundugunu, ancak ilk yil HxN interaksiyonunun
Onemsiz, fakat ikinci yil dnemli oldugunu ortaya koymustur (Cizelge 3).

Cizelge 3. Farkli bigim yiksekligi ve azot seviyelerinin dev kralotunda sap sayisi, bitki boyu ve KM verimine etkisi

Table 3. Effect of different cutting height and nitrogen levels on the number of stem, plant height and DM yield of giant kinggrass

2019 2020
NO N5 N10 N15 N20 ort NO N5 N10 N15 N20 Ort
Sap sayisi (adet/saksi)
HO 85 9.6 10.9 12.8 11.9 10.7 12.1 13.3 14.9 16.1 20.3 15.3
H5 8.6 10.0 10.9 12.0 115 10.6 12.0 13.1 14.6 15.9 17.6 147
H10 7.9 9.6 105 11.9 114 10.3 11.8 13.1 14.4 15.9 18.8 14.8
H15 76 9.6 105 12.0 11.3 10.2 11.3 12.8 13.6 15.8 175 14.2
H20 7.6 9.5 10.1 11.5 11.5 10.1 10.8 12.4 13.3 14.9 17.6 13.8
Ort. 8.1 9.7 10.6 12.0 115 10.4 11.6 12.9 14.2 15.7 184 145
LSD (0.01) H: 0.5 N: 0.4 HxN: Onemli Degil (OD) H: 0.57 N: 0.60 HxN: 1.28
Bitki boyu (cm)
HO 87.8 119.9 134.0 148.0 162.8 130.5 92.0 1179 1265 136.0 1456 1236
H5 90.9 122.4 136.8 149.0 167.9 1334 96.3 1206 1280 1379 1458 1257
H10 945 124.9 139.6 153.1 170.6 1366  100.1 1211 1286 1395 1481 1275
H15 94.9 131.3 140.8 156.1 179.6 1405 1039 1221 1313 1505 1514 1318
H20 94.6 133.1 145.4 160.0 173.3 1413 1069 1241 1328 1431 1489 1312
Ort. 925 126.3 139.3 153.3 170.8 136.4 99.8 1212 1294 1414 1480 1280
LSD (0.01) H: 7.09 N: 7.10 HxN: OD H: 2.31 N:2.28 HxN:5.17
KM verimi (g/saksi)

HO 144 232 299 338 316 266 154 183 223 269 260 218
H5 142 229 307 354 352 277 139 189 218 270 269 217
H10 137 229 310 344 340 272 131 193 221 265 262 214
H15 133 230 304 341 334 268 124 188 205 256 254 205
H20 130 243 288 351 344 271 118 196 210 240 237 200
ort. 137 232 302 346 337 271 133 190 216 260 256 211
LSD (0.01) H: OD N: 13.6 HxN: OD H: 7.17 N: 7.20 HxN: 16.03
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Birinci yil, bicim yukseklikleri ortalamasi arasinda rakamsal olarak en yiksek sap sayisi 10.7
adet/saksi ile 0 cm’den bigilen (HO), en dusuk sap sayisi ise 10.1 adet/saksi ile 20 cm ylkseklikten bigilen
(H20) bitkilerden elde edilmistir. Azot uygulamasi ortalamalari arasinda ise en yiksek sap sayisi
rakamsal olarak 12.0 adet/saksi ile N15, en disik sap sayisi da 8.1 adet/saksi ile NO (kontrol)
uygulamasinda belirlenmistir. ikinci yil, en yilksek sap sayisi rakamsal olarak 20.3 adet/saksi ile HO ve
N20, rakamsal olarak en disiik sap sayisi ise 10.8 adet/saksi ile H20 ve NO uygulamasinda belirlenmistir.

Bitki boyu

Yapilan istatistiki analizler, dev kralotu bitkisinin bitki boyu Gzerine ilk yil bicim yiksekligi (H) ve
azot (N) seviyelerinin 6nemli etkilerinin bulundugunu, fakat ikinci yil interaksiyonun (HxN) 6nemli
oldugunu gdéstermistir (Cizelge 3). Birinci yil, bicim ylUkseklikleri ortalamasi arasinda rakamsal olarak en
yiksek bitki boyu 141.3 cm ile H20, en disuk bitki boyu ise 130.5 cm ile HO uygulamasindan elde
edilmigtir. Azot uygulamasi ortalamalari arasinda ise en yiksek bitki boyu 170.8 cm ile N20, en dusuk
bitki boyu da 92.5 cm ile NO (kontrol) uygulamasinda belirlenmistir. ikinci yil, rakamsal olarak en yiiksek
bitki boyu 151.4 cm ile H15 ve N20, en disuk bitki boyu ise 92 cm ile HO ve NO uygulamalarinda
saptanmigtir.

KM verimi

istatistiki analizler, KM verimi Uzerine ilk yil sadece N uygulamasinin énemli, ikinci yil ise
interaksiyonun 6énemli oldugunu géstermistir (Cizelge 3). Birinci yil, azot uygulamasi ortalamalari arasinda
en yiiksek KM verimi 346 g/saksi ile N15, en disik KM verimi de 137 g/saksi ile NO elde edilmistir. ikinci
yil, rakamsal olarak en yuksek KM verimi 270 g/saksi ile H5 ve N15, en dusuk KM verimi ise 118 g/saksi
ile H20 ve NO uygulamalarinda olgtimustir.

Cizelge 4. Farkl bicim yuksekligi ve azot seviyelerinin dev kralotunda HP orani ve silaj pH'sina etkisi

Table 4. Effect of different cutting height and nitrogen levels on the CP content and silage pH of giant kinggrass

2019 2020
NO N5 N10 N15 N20 Ort NO N5 N10 N15 N20 Ort
HP orani (%)
HO 5.0 6.3 6.9 7.1 7.8 6.6 5.7 6.9 7.6 7.8 8.6 7.3
H5 5.8 6.5 6.9 7.8 8.2 7.1 6.1 6.9 7.7 8.2 8.6 7.5
H10 5.9 6.5 7.1 7.9 8.1 71 6.5 71 7.9 8.3 8.9 1.7
H15 6.2 7.6 8.1 9.1 9.1 8.0 7.0 8.5 9.0 9.9 9.8 8.8
H20 6.3 8.5 9.2 9.8 10.0 8.7 7.2 9.1 9.8 10.6 10.6 9.5
Ort. 5.8 7.1 7.6 8.3 8.6 75 6.5 7.7 8.4 9.0 9.3 8.2
LSD (0.01) H: 0.22 N:0.19 HxN: 0.49 H: 0.15 N: 0.13 HxN: 0.35
Silaj pH’1

HO 3.69 3.76 3.78 3.94 4.14 3.86 3.92 3.98 4.00 4.16 4.36 4.08
H5 3.73 3.80 3.92 4.03 411 3.92 3.91 3.98 4.10 4.21 4.29 4.10
H10 3.76 3.91 4.07 4.18 4.20 4.02 3.92 4.07 4.23 4.34 4.36 4.18
H15 3.80 4.13 4.17 4.26 4.26 4.12 3.99 4.32 4.36 4.45 4.45 431
H20 3.92 421 4.31 4.34 4.43 4.24 4.13 4.42 452 4.55 4.63 4.45
Ort. 3.78 3.96 4.05 4.15 4.23 4.03 3.97 4.15 4.24 4.34 4.42 4.22
LSD (0.01) H: 0.06 N:0.07 HxN:0.15 H:0.06 N:0.07 HxN: 0.14

HP orani

Uygulanan istatistiki analizler, silaj HP orani Uzerine her iki yil icin de HxN interaksiyonunun énemli
oldugunu gostermistir (Cizelge 4). Rakamsal olarak en yuksek HP orani sirasiyla ilk yil %10.0 ve ikinci yil
%10.6 ile H20 ve N20, yine rakamsal olarak en disiik HP orani ise sirasiyla %5.0 ve %5.7 ile HO ve NO
kombinasyonlarinda kaydedilmistir.
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Silaj pH’1

Analiz sonuglari, silaj pH’si Gzerine her iki yil igcin de HxN interaksiyonunun 6nemli oldugunu
gostermistir (Cizelge 4). ilk yil rakamsal olarak en yiiksek silaj pH’s1 4.43 ile H20 ve N20, yine rakamsal
olarak en dustik silaj pH’si ise 3.69 ile HO ve NO uygulamalarinda saptanmistir. ikinci yil rakamsal olarak
en yuksek silaj pH’s1 4.63 ile H20 ve N20, rakamsal olarak en disuk silaj pH’si da 3.91 ile H5 ve NO
kombinasyonunda belirlenmisgtir.

NDF orani

istatistiki analizler, silaj NDF orani (izerine her iki yil igin de HxN interaksiyonunun énemsiz, ancak
bicim ylksekligi ve azot seviyelerinin dnemli etkilerinin oldugunu goéstermistir (Cizelge 5). Bicim
yukseklikleri ortalamasi arasinda birinci ve ikinci yil rakamsal olarak en yiksek NDF orani sirasiyla %54.5
ve %53.7 ile HO, en dusik NDF orani ise sirasiyla %52.1 ve %50.8 ile H20 uygulamalarinda
belirlenmistir. Azot uygulamasi ortalamalari arasinda ise birinci ve ikinci yil rakamsal olarak en yiksek
NDF orani sirasiyla %55.6 ve %54.5 ile NO, en dusik NDF orani ise sirasiyla %51.8 ve %50.7 ile N20
uygulamalarinda saptanmistir.

ADF orani

istatistiki analizler, silaj ADF orani iizerine her iki yil icin de HxN interaksiyonunun énemsiz, ancak
bicim yuksekligi ve azot seviyelerinin 6nemli etkilerinin oldugunu gdstermistir (Cizelge 5). Bicim
yukseklikleri ortalamasi arasinda birinci ve ikinci yil rakamsal olarak en yiksek ADF orani sirasiyla %40.2
ve %41.0 ile HO, en dusik ADF orani ise sirasiyla %37.5 ve %37.1 ile H20 uygulamalarinda
kaydedilmistir. Azot uygulamasi ortalamalari arasinda ise birinci ve ikinci yil rakamsal olarak en ylksek
ADF orani sirasiyla %41.5 ve %41.7 ile NO, en disik ADF orani ise sirasiyla %37.3 ve %36.9 ile N20
uygulamalarinda él¢timustur.

Cizelge 5. Farkli bigim yiksekligi ve azot seviyelerinin dev kralotunda NDF ve ADF oranlarina etkisi

Table 5. Effect of different cutting height and nitrogen levels on the NDF and ADF contents of giant kinggrass

2019 2020
NO N5 N10 N15 N20 Ort NO N5 N10 N15 N20 Ort
NDF orani (%)
HO 56.9 55.4 54.3 53.7 52.3 54.5 56.0 545 53.4 53.1 51.4 53.7
H5 56.5 55.0 54.0 535 53.3 54.5 55.4 53.9 52.9 52.4 51.8 53.3
H10 55.6 54.4 53.7 52.6 51.8 53.7 54.6 53.4 52.6 51.4 50.8 52.6
H15 54.5 53.3 52.2 51.2 50.8 52.4 535 52.3 51.1 50.2 49.8 51.4
H20 54.4 52.6 51.4 51.1 50.9 52.1 53.2 51.4 50.2 49.7 49.6 50.8
on. 55.6 54.1 53.1 52.4 51.8 53.4 54.5 53.1 52.0 51.3 50.7 52.3
LSD (0.01) H: 1.00 N: 1.02 HxN: OD H:0.99 N: 1.01 HxN: OD
ADF orani (%)
HO 42.6 41.6 394 394 37.7 40.2 432 424 40.7 404 385 41.0
H5 42.0 411 39.8 395 38.8 40.2 425 41.7 40.6 39.7 38.6 40.6
H10 41.8 40.3 39.0 385 37.7 395 423 411 395 39.2 37.2 39.9
H15 40.7 38.7 37.9 37.2 36.3 38.2 405 38.7 375 36.8 34.9 37.7
H20 40.6 38.7 36.3 36.1 35.7 375 39.9 38.2 36.1 35.7 355 37.1
Ort. 415 40.1 38.5 381 37.3 39.1 41.7 404 389 383 36.9 39.2
LSD (0.01) H: 1.37 N: 1.40 HxN: OD H:1.11 N: 1.12 HxN: OD

Kok kuru agirhgi

Analiz sonuglari, dev kralotu bitkisinin kok kuru agirligr tGzerine bigim yulksekligi x azot seviyesi
interaksiyonunun (HxN) énemli oldugunu ortaya ¢ikarmistir (Cizelge 6). Rakamsal olarak en yiksek kok
agirhgi 1270 g/saksi ile H20 ve N20, yine rakamsal olarak en disuk kdk agirligi ise 456 g/saksi ile HO ve
NO uygulamasindan saglanmistir.
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Cizelge 6. Farkli bigim ylksekligi ve azot seviyelerinin dev kralotunda kok kuru agirligina etkisi

Table 6. Effect of different cutting height and nitrogen levels on root dry weight of giant kinggrass

Kok kuru agirhg (g/saksi)

NO N5 N10 N15 N20 ort
HO 456 574 674 836 910 690
H5 528 599 714 901 1043 757

H10 536 653 719 943 1110 792
H15 554 663 803 962 1228 842

H20 556 665 808 1029 1270 866
ort. 526 631 743 934 1112 789

LSD (0.01) H: 41.93 N: 42.01 HxN: 93.77

TARTISMA

Farkli bigcim yuksekligi ile degisik azot uygulamalari, calismamizin bitkisel materyalini olusturan dev
kralotunu verim ve bazi kalite parametreleri yéniinden etkiledigi saptanmistir. Sap sayisi ve bitki boyuna
iliskin bulgularimiz genel olarak degerlendirildiginde, bitkiye uygulanan azot seviyesi arttikga (NO'dan
N20’ye) sap sayisinin ve bitki boyun yikseldigi saptanmistir. Buna ek olarak bigim yliksekligi 20 cm’den 0
cm’ye dogru azaldikga (H20’den HO’a) sap sayisinin yikseldigi ancak bitki boyun distligu belirlenmistir.
Cok yillik bugdaygiller toprak seviyesine yakin yerden bigildiklerinde yeniden buyiyebilmek igin kdk ve
kok bogazina depo ettikleri maddeleri kullanarak slrgin sayisini arttirdiklari birgok arastirici tarafindan
dile getirilmistir (Geren vd., 2019; Salman vd., 2019). Sayica fazla olan bu yeni sirgunlerin, ilk strgtinlere
gore daha ince ve narin oldugu, bigim vyiksekligi toprak seviyesine yaklastikca ve bicim sikhgi
(yararlanma sayisi) arttikga yedek besin deposunu dolduramadigi igin bitkinin 6lime dogru surtklendigi
de ifade edilmistir (Geren vd., 2020; Houde et al., 2020).

Arastiricilar tarafindan tespit edilen tim bu olgular timiyle ¢alismamizda gézlenmis ve Slgliimis
olup, toprak seviyesine yakin bicimlerde birim alandaki sap sayisi yikselmis, kalinliklari azalmis (cizelgede
sunulmamistir) ve boylari kisalmistir. Ayrica ikinci yil sap sayisi genel ortalamasinin (14.5 adet/saksi) birinci
yildan (10.4 adet/saksi) biraz daha yiiksek oldugu, fakat bitki boyu agisindan tersi olustugu yani, birinci yil
boy genel ortalamasinin (136.4 cm) ikinci yildan (128.0 cm) yuksek oldugu dikkati gekmistir.

Bilindigi Uzere, bitkilere uygulanan N miktari belirli bir seviyeye kadar arttikga, kardeslenmenin
tesvik edildigi, birim alandaki sap sayisinin ve bitki boyunun arttigi pek c¢ok arastirici tarafindan dile
getirilmistir (Paulino et al., 2007; Ayub et al., 2009, Tessema et al., 2010). Ornegin; dev kral otuna farkli
seviyelerde azot uygulayan Geren & Yaman (2016), 0 kg N/da dozunda 7.9 adet/saksi sap sayisinin 20
kg N/da uygulamasinda 10.3 adet/saksiya ylkseldigini bildirmistir. Ayub et al. (2009) bitkilere uygulanan
N arttikga, verimdeki artisin esasen bitki boyundaki artiglardan kaynaklandigini belirtmistir. Dev kralotu
gibi cok yillik bir bugdaygil olan fil otunda (Miscanthus x giganteus) farkli bigcim yuksekligi ¢alisan Geren
vd. (2019), 20 cm’den bigilen bitkilerde saksi basina 18.6 adet olan sap sayisinin 0 cm’den bigilenlerde
24.3 adede yukseldigini belirtmislerdir. Kuzeydogu Tayland ekolojik kosullarinda Pennisetum purpureum
bitkisinde farkli bi¢im yuksekliklerini (0, 5, 10, 15 cm) inceleyen Wijitphan et al. (2009), azalan bic¢im
yuksekliginin (15 cm’den 0 cm’ye) birim alandaki sap sayisi yukseltirken, tek sap agirligini ve toplam KM
verimini dugtrduginu bildirmiglerdir. Bangkok ekolojik kosullarinda P. purpureum bitkisinde degisik bigim
yuksekliklerini (0, 10, 20, 30 cm) inceleyen Jgrgensen et al. (2010), 0 cm’den 30 cm’ye yukselen bigim
yuksekligi karsisinda bitki boylarinin (sirasiyla 116, 123, 130, 141 cm) ve sap sayilarinin (sirasiyla 92,
105, 102, 108 adet/mz) ylkseldigini saptamiglardir.

Calismamizda dev kralotuna uygulanan N seviyeleri ve bigim yukseklikleri KM verimini istatistiki
anlamda etkilemistir. Bitkiye uygulanan N seviyesi NO’dan N15’e dogru arttikga ylkselen verimin, N20
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seviyesinde bir miktar azaldigi belirlenmigtir. Toprak Uzerinde birakilan aniz miktar azaldik¢a, bir bagka
ifadeyle, bigim yuksekligi 20 cm’den 0 cm’ye dogru azaldikga KM verimlerinin yikseldidi saptanmistir.
Ayrica ikinci yil kaydedilen KM verimi genel ortalamasinin (211 g/saksi) birinci yildan (271 g/saksi) biraz
daha dusuk oldugu da dikkati cekmistir.

Bitkilere uygulanan N miktari belirli bir seviyeye kadar arttikga, biyokltle veriminin yUkseldigi,
verilen miktarin daha da arttirlmasi durumunda toksik etki nedeniyle verim disusleri ve hatta élumlerin
basladidi birgok arastirici tarafindan dile getirilmistir (Tessema et al., 2002-2003; Wadi et al., 2004; Ullah
et al., 2010). Japonya ekolojik kosullarinda, P. purpureum bitkisinde farkli azot (15, 30, 60 kg N/da) ve
potasyum (15, 30, 60 kg K/da) seviyelerini arastiran Rahman et al. (2010), dekara 15 kg N dozunda 4.88
t/ha olan KM veriminin, 30 kg N uygulamasinda 6.02 t/ha ylkseldigini, 60 kg N uygulamasinda ise 5.38
t/ha’a geriledigini bildirmislerdir. Diger taraftan, Pakistan ekolojik kosullarinda P. purpureum bitkisine farkh
azot (0, 4, 8, 12 kg N/da) uygulayan Ullah et al. (2010), kontrole gére artan N seviyeleri karsisinda KM
verimlerinin sirasiyla 1.2, 1.7, 2.0 ve 2.0 t/ha’a yukseldigini vurgulamiglardir. Nova Odessa/Brezilya
ekolojik kosullarinda dev kralotu (P. hybridum) bitkisi Gzerinde g farkh bigim yuksekligini (5, 10, 15 cm)
test eden Paulino et al. (2007), 5 cm’den bicilen bitkilerde 12.7 t/ha olan KM veriminin, 10 cm ve 15
cm’den bigilmesi sonucu sirasiyla 11.8 t/ha ve 8.9 t/ha’a distiguni ifade etmislerdir. Buna karsilik
Jorgensen et al. (2010), tarlada artan miktarda birakilan aniz yuksekligi (0, 10, 20, 30 cm) karsisinda KM
verimlerinin (sirasiyla 2.4, 3.0, 3.3 ve 3.5 t/ha) ylkseldigini saptamiglardir. Lounglawan et al. (2014) ise
yuksek verim ve kalite icin P. purpureum x P. americanum melezinin 5 cm yikseklikten bigilmesini
Onermislerdir. Bu sonuglardan da goruldugu gibi, Pennisetum cinsine ait bitkilerin, farkli ekolojilerde farkl
bicim ylksekliklerine degisik tepkiler verdigi anlasiimaktadir. Calismamizda, ylksek aniz birakilarak
yapilan bigimlerde (H20 ve H15), dogal olarak daha fazla biyokutlenin bitki Gzerinde kalmasi nedeniyle,
toprak seviyesine yakin bigilen (HO ve H5) bitkilere gére KM verimi daha diustk kaydedilmistir. HO ve H5
uygulamasindaki bitki boylarinin diger uygulamalara gore kisalmasina karsilik, bitki blnyesindeki su
iceriginin azalmasi (KM oraninin yukselmesi, -gizelgede sunulmamistir-) KM verimlerinin artmasina
neden oldugu distnilmektedir.

Calismamizda N15 uygulamasinin verim bakimindan en uygun azot seviyesi oldugu anlasiimistir.
Ancak HO ve H5 gibi derinden yapilan bicim uygulamalari KM verimini ylkseltmis gibi goriinse de yem
kalitesi ve bitkinin kalicihdi Gzerine olumsuz etki yaptigi izlenmistir. Cok yillik bitkilerde bitki kalicihginin
saglanmasi en dnemli konulardan birisidir (Hazar & Velibeyoglu, 2019). Bunlara ek olarak, genis alandaki
bicim uygulamalarinda bi¢im aletlerinin guvenligi (makas kirmamasi, kaplumbaga, yilan gibi siiringenlerin
parcalanarak silaj deposuna girmemesi, vb.) de goz ardi edilmemeli (Kir et al., 2010), bicimlerin bitkiyi
toprak seviyesinden tiraslarmisgasina degil de biraz daha yukaridan yapilmasini akla getirmektedir.

Calismamizda dev kralotunun silolanmasi sonucunda ortaya ¢ikan yemin HP orani, uygulanan N
seviyesi NO’dan N20’ye dogru arttikga yukseldigi belilenmistir. Bigim ylksekligi 0 cm’den 20 cm’ye dogru
ciktikga, bir diger ifadeyle, toprak tzerinde birakilan aniz miktar arttikga silajin HP orani da ylkselmistir.
Yani uygulanan N seviyesi arttikca ve bitkisel materyalde yaprak orani arttikca (gizelgede sunulmamistir)
yemin HP igerigi yukselmistir. Pek ¢ok arastirici, bitkilere belirli bir doza kadar verilen azotun HP oranini
yukselttigini bildirmeleri, bulgularimizi desteklemektedir (Tessema et al., 2002; Wadi et al., 2004; Ullah et
al., 2010; Ates & Tenikecier, 2019). P. purpureum bitkisine farkh azot (0, 4, 8, 12 kg N/da) uygulayan Ullah
et al. (2010), kontrole gore artan N seviyeleri karsisinda HP oranlarinin sirasiyla %5.6, 7.0, 9.7 ve %10.7’ye
yukseldigini ifade etmislerdir. Dev kralotu bitkisi Gzerinde Ug farkh bigim yuksekligini (5, 10, 15 cm) test eden
Paulino et al. (2007), HP oranlarinin bi¢im yuksekliginden etkilenmedigini vurgulamistir. Buna karsilik,
Miscanthus x giganteus’da farkli bigcim yuksekliginin (0, 5, 10, 15, 20 cm) silaj HP orani Uzerinde 6nemli
etkisini bildiren Geren et al. (2019), 0 cm'den 20 cm’ye dogru artan aniz ylksekligi karsisinda HP
oranlarinin sirastyla %6.6, 7.0, 7.5, 8.5 ve 9.6'ya yikseldigini ifade etmislerdir. Ote yandan, c¢ok yillik
bugdaygillerde uygulanan bigim iglemleri sonucunda toprak ylizeyinde birakilan aniz miktari ne kadar
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fazlaysa yaprak oraninin da arttigini, sert yapili, selilozca zengin sap orani ne kadar az ise yemin HP
oraninin yukseldigini ifade eden arastiricilar, bulgularimizi desteklemektedir (Ishii et al., 1995; Can vd.,
2003; Kusvuran & Tansi, 2003). Bu durum, silaj pH seviyeleri tizerinde benzer etkiye sahip gibi goriinse de
yemin pH derecesinin ylkselmesi bir takim mayalanma sorunlari oldugunun gdstergesi olarak
yorumlanmaktadir. Zira yemdeki HP oraninin yuksekligi tampon kapasitesini yukselttiginden pH dismesine
karsi gosterilen direng artmaktadir. Bir bagka ifadeyle, yemin HP orani diisiik, suda ¢6zlinebilir karbonhidrat
miktari ne kadar yiksekse, yemin pH’'I da o kadar disik olmakta ve yemin saglanabilirligi uzamaktadir
(iptas vd., 2009). Bunlara ragmen galismamizda 6lgiilen pH seviyeleri pek gok arastirici tarafindan ifade
edilen guvenli sinirlar icinde kalmaktadir (Geren vd., 2020; Li et al., 2020).

Calismamizda dev kralotuna uygulanan N seviyesi (NO’dan N20’ye) ve toprak Uzerinde birakilan
aniz miktari (HO’dan H20'ye) arttikga, silo yeminin binyesindeki NDF ve ADF oranlarinin istatistiki
anlamda 6nemli dlgide dustigu belirlenmistir. Fakat yemdeki NDF ve ADF icgeriklerinin digsmesi onun
sindiriime dlizeyinin ylkseldiginin bir gostergesi olup, asal olarak bitkinin yasina goére farklilik icermektedir
(Hsu et al., 2005). Bulgularimiz bu yénden degerlendirildiginde, kontrole goére artan N dozlarinin ve
yuksekten yapilan bigcim (H10, H15, H20) uygulamalarinin yemdeki hiicre duvari bilesimini daha olumlu
yonde etkiledigi sonucuna variimistir.

Addis Ababal/Etiyopya ekolojik kosullarinda P. purpureum bitkisine beg farkli giibre dozu (dekara 0
kg, 4.6 kg, 9.2 kg N gubresi ile 100 kg ve 200 kg yanmis ahir giibresi) uygulayan Tessema et al. (2003),
yemdeki NDF (%61.3-61.8) ve ADF (%34.2-35.0) oranlarinin gubre uygulamalarindan etkilenmedigini
ifade etmislerdir. izmir ekolojik kosullarinda yetistirilen P. purpureum bitkisinde farkli bicim yiiksekliklerinin
(5, 10, 15, 20 cm) otun NDF ve ADF oranlari Gizerinde 6énemli etkisinin oldugu bildirilmistir (Geren et al.,
2016). Arastiricilar, toprak Gzerinde birakilan aniz ylUksekliginin 5 cm’den 20 cm’ye artmasi kargisinda
NDF oranlarinin sirasiyla %61.1, 59.8, 55.4 ve 54.9’a, ADF oranlarinin ise sirasiyla %41.1, 39.2, 37.6 ve
37.1’e dustigunu saptamislardir. Buna karsilik; P.hybridum bitkisinde ¢ (5, 10, 15 cm) (Paulino et al.,
2007), P. purpureum bitkisinde ise bes (5, 10, 15, 20, 25 cm) farkli bicim yUksekligini test eden Tessema
et al. (2010) NDF ve ADF oranlarinin bigim ylksekliginden etkilenmedigini ifade etmiglerdir.

Calismamizda inceledigimiz parametrelere dair elde edilen bulgular 6zetlendiginde, artan N
seviyesinin silo yemi kalitesini olumlu yonde gelistirdigini sdylemek mimkun olsa da verimle bir araya
getirildiginde, N15 uygulamasinin kabul edilebilir yem kalitesi sagladidi agik¢a ortaya ¢cikmaktadir. H10
veya H15 seviyesinden itibaren uygulanan bigim yiksekliklerinin yem kalitesini ylkseltmeye baslamasi bir
isaret olarak degerlendirilse de bitki Uzerinde daha fazla yararlanilabilir yem materyali birakiimasinin
anlami olmadig pratik bir gergektir.

Calismamizda dev kralotuna uygulanan N seviyeleri ile bicim yukseklikleri kdk kuru agirliklarina
onemli etkilerde bulunmusglardir. Bulgular genel olarak degerlendirildiginde, azot seviyesi yikseldikce,
yani NO’dan N20 seviyesine dogru cikildikga ve aniz ylksekligi arttikga (0 cm’den 20 cm'’ye) kok
agirhginin da yukseldigi saptanmigtir. Kontrollii kosullarinda yetistirilen P. hybridum bitkisinde farkli N
dozlarini (0, 5, 10, 15, 20 kg N/da) inceleyen Geren ve Yaman (2016), kontrol uygulamasinda 135 g/saksi
olan kék agirhdinin, N dozu arttikga sirasiyla 215, 315, 350 ve 343 g’'a ylkseldigini bildirmislerdir. Cok
yillik bir bugdaygil olan dallidari (Panicum virgatum) bitkisinde farkli N dozlarini (0, 5, 10, 15, 20 kg N/da)
arastiran Candogan & Geren (2020), kontrol uygulamasinda 144 g/saksi olan kok agirhginin, N dozu
arttikga sirasiyla 236, 306, 340 ve 336 g’'a yukseldigini saptamislardir. Kontrolli sartlarda yetistirilen P.
purpureum bitkisinde farkli bigim yuksekliklerini (5, 10, 15, 20 cm) arastiran Geren et al. (2016), 5 cm’den
bicilen bitkide 47 g/saksi olan kdk agirliginin, aniz yiksekligi arttikga sirasiyla 155, 160 ve 118 g'a
yukseldigini ifade etmislerdir. Bulgularimizin, azot uygulamasi ve bicimden sonra toprak yuzeyinde kalan
yuksek anizin kék gelisimi Uzerine olumlu etkilerde bulundugunu bildiren arastiricilarin sonuglariyla
uyumlu oldugu anlagiimaktadir.
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Arastirmamizin géze ¢arpan bulgularindan bir digeri ise dev kralotunun kok tretme kapasitesidir.
ikinci yilin sonunda saptanan kék agirhginin genel ortalamasi (789 g/saksi), birinci yil ve ikinci yil Gretilen
KM verimi toplamlarindan (271+200=471 g/saksi) daha yiksektir. Bu durum c¢ok yillik bitkilerin, yillik
bitkilere gore verimlilik ve toprak muhafazasi bakimindan sirdirilebilir tarim sistemleri igin kilit bir
yonetim faktort oldugunu bir kez daha ispatlamaktadir (Geren et al., 2014; Houde et al., 2020).

SONUC

Tipik Akdeniz ikliminin egemen oldugu Bornova/izmir/Tirkiye ekolojik kosullarinda yetistirilen dev
kralotu bitkisi Gzerinde farkli bigcim yuksekligi (0, 5, 10, 15, 20 cm) ile degisik azot (0, 5, 10, 15, 20 kg
N/da) uygulamalarinin etkisinin incelendigi galismamizda su sonuglara ulasiimistir: Bitkinin izmir
kosullarinda basarili bir sekilde yetistirilebilecegi, kis mevsimini 6lmeden atlatabildigi, yaz boyunca iki
bicim alinarak silajinin yapilabilecegi, bi¢cim yuksekligi ile azot uygulamasinin verim ve bazi verim
Ozelliklerini 6nemli derecede etkiledigi saptanmistir. Derin bicim uygulamasi, bitki kaliciigini etkileyen kok
gelisimini olumsuz yonde etkilemistir. Bu nedenle ydre kosullarinda yuksek verim, kabul edilebilir yem
kalitesi ve bicim aletlerinin glvenlidi icin dev kralotuna dekara 15 kg azot uygulamasi ile 10 veya 15 cm
yukseklikten biciminin onerilebilecedi ortaya ¢ikmistir. Ne var ki, kontrolli kosullarda yiritilen deneme
sonuglari, en az U¢ yil sliren tarla galismalariyla tekrarlanmasi ve ekonomik analizlerinin yapilmasi,
sonuglarin kaliciligini destekleyecegi dustunulmektedir.
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oz
Amag: Bu calismanin amaci, izmir ilinde fast food tiiketen tiiketicilerin fast food
urtnlerine yonelik tuketim ve satin alma tercihlerini belirlemektir.

Materyal ve Yéntem: izmir ilinin Balgova, Bornova, Karsiyaka, Konak ve
Gaziemir olmak Uzere bes ilgesinde bulunan aligveris merkezlerinde, oransal
ornekleme yontemini kullanarak 271 tlketici ile yuz yuze yapilan anket
calismasindan elde edilen veriler olugturmaktadir. Ankete katilan tiiketiciler farkli
demografik 6zelliklerine gére gruplara ayrilmistir. Gruplar arasi karsilastirmalarda
Mann-Whitney U, Kruskal-Wallis testi ve Khi-kare testi kullanilmigtir.

Arastirma Bulgulan: Tuketicilerin fast food Urunlerini tuketmelerinde en énemli
gordukleri nedenler; lezzetli olmasi, zamandan tasarruf saglamasi ve bu Grlnleri
sevmeleridir. Kadin tiketicilerin cogunlugunun ayda bir kez, erkek tlketicilerin
¢ogunlugunun ise haftada bir-iki kez fast food tlkettikleri saptanmistir. Calisan
tuketicilerin ise g¢alismayan tiketicilere gore fast food tiketim sikliklarinin daha
fazla oldugu belirlenmistir. Tuketicilerin yagi arttikga fast food tliketme sikhigi
azalmaktadir. Yuksek gelirli tiketicilerin kéfte ve lahmacun/pide, daha disiik gelire
sahip tuketicilerin ise daha ¢ok patates kizartmasi tikettikleri saptanmistir.

Sonug: Tuketicilerin tiiketim aligkanlklar konusunda farkindalik yaratarak daha
saglkli fast food Urlnlerine yonlendirilmesi gerektigi, saglikl beslenme bilinci
konusunda gencleri tesvik edecek ¢alismalarin yapilmasinin  gerekliligi
vurgulanmigtir.

ABSTRACT

Objective: The objective of this study was to dete[mine fast food products
consumption and buying preferences of consumers in Izmir province in Turkey.

Material and Methods: The study material included the data collected with
face-to-face interviews conducted with 271 consumers determined using
proportional sampling method in shopping malls located in Bal¢ova, Bornova,
Karglyaka, Konak, and Gaziemir districts in Izmir province. The surveyed
consumers were categorized into groups based on various demographics.
Mann-Whitney U, Kruskal-Wallis test and Chi-square tests were employed in
intergroup comparisons.

Results: The most significant reason for the consumers to consume fast food
products were the deliciousness of these products while consuming them saved
time and consumers like such products. The majority of female consumers
consumed fast food products once a month and the majority of male consumers
consumed these products twice a week. Employed consumers consumed fast
food products more frequently when compared to unemployed consumers. As
the consumer age increased, fast food consumption frequency decreased. It
was determined that high-income consumers preferred meatballs, lahmacun
and pita while low-income consumers preferred fried potatoes.

Conclusion: It was emphasized that consumer awareness about consumption
habits should be raised, the consumption of healthy fast food products should
be promoted, young adults should be encouraged about healthy eating habits
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GiRIiS

Tulketicilerin galisma temposunun artmasi, sehirlesme ile birlikte eve gelis saatlerinin uzamasi,
zamanlarinin ¢ogunu disarda gecirmeleri nedeniyle yemek yapmaya yeterince vakit bulamamalari gida
tiketim aligkanliklarinin degismesine neden olmustur. Bu durum, tiketicileri sabit ve pratik yontemlerle

hazirlanmis, standart Urlnler sunan, kisa zamanda c¢ok sayida tlketiciye hizmet verebilen fast food
drtnlerine yoneltmigtir.

Literatiirde fast food kavraminin c¢ok farkli tanimlari bulunmaktadir. Bender & Bender (1993)
tarafindan fast food kavrami, belirli Uretim teknikleri ile hazirlanmig, sinirh sayida gida Urlnleri ile
hazirlanan menulerden olusan ve Ureticilerin hamburger, pizza, sandvig ve tavuk gibi Urlnlerin yapiminda
Ozellesmis restoranlar tarafindan sunulan Grlnler olarak tanimlanmistir (Aktaran: Davies & Smith, 2004).
Fast food, kisa surede hazirlanan ve paketlenen, genel olarak self servis yontemiyle tlketiciye sunulan
ayakuistl atistirmalik olarak tanimlanir (Gérkem, 2015). Bati tarzi fast food Urlnleri hamburger ve pizza;
Tdark tipi fast food Urtinleri déner, pide cesitleri, kofte ve kebap gibi 1zgara gesitleri, gézleme, tost ve sandvi¢
gibi kantin Grinleri, ¢ig koéfte, simit ve pogacga gibi pastane Urinleri olarak siralanabilir (Ugur, 2018).

Dunya genelinde fast food restoranlarinin sayilarindaki artiglar tiiketicilerin fast food Urlinlerine olan
talebini de ortaya koymaktadir. 2019 yilinda Mc Donalds’in marka degeri 130 milyar 368 milyon dolar
iken, bunu sirasiyla Starbucks (45 milyar 884 milyon dolar), KFC (17 milyar 205 milyon dolar), Subway
(17 milyar 124 milyon dolar), Domino’s Pizza (9 milyar 570 milyon dolar), Pizza Hut (7 milyar 580 milyon
dolar) ve Burger King (7 milyar 063 milyon dolar) izlemektedir (Brandz, 2019). Turkiye’de, 1986 yilinda
McDonalds'in ilk restoranini istanbul’da agmasi ile fast food driinleri Glkemize girmistir. Zaman igerisinde
tuketicilerin talebine karsilik verebilmek amaci ile diger markalar da Turkiye pazarina girmistir.

Tarkiye’de hazir yemek sistemi ya da ayakistl sokakta satilan yiyecekler anlaminda da kullanilan
fast food urlnleri tlketicilerin zaman problemine ¢6zim saglarken, diger taraftan da saglik konusunda pek
¢ok soruna neden olabilmektedir. Turkiye Saglik Arastirmasina gore; Turkiye'deki 15 yas ve Ustl obez
bireylerin orani 2016 yihinda %19.6 iken, 2019 yilinda %21.1’e yikselmistir. Cinsiyete gore incelendiginde;
2019 yilinda kadinlarin %24.8'inin obez ve %30.4'Unun obez dncesi, erkeklerin ise %17.3'Unln obez ve
%39.7'sinin obez 6ncesi oldugu belirlenmistir (TUIK, 2020). Bu degerlerdeki artislar, degisen yasam
kosullari ile birlikte yeme ve icme aliskanliklarindaki degisimlerden kaynaklanabilmektedir.

Dinyada ve Turkiye'de tuketicilerin fast food Uriinlerine yénelik tiketim ve satin alma davranislarini
inceleyen calismalarin sayisinda son yillarda artis gézlemlenmistir. Lise ¢agindaki geng tiketicilerin fast
food tiketimi ile ilgili algi ve aligkanliklarini, fast food Grtinlerine yénelik satin alma ve tiiketim davranislarini
ortaya koyan galismalar yapilmistir (Mirkarimi et al., 2016; Ugur, 2018). Tlketicilerin demografik 6zellikleri
ile fast food tiketimleri arasinda iligkileri, fast food tliketme nedenleri, tercih sebeplerini inceleyen bazi
calismalar bulunmaktadir (Akbay vd., 2007; Islam & Ullah, 2010; Sagliker, 2010; Prabhavathi et al., 2014;
Aruppillai & Godwin Phillip, 2015; Goubraim & Chakor, 2015; Lassen et al., 2016; Rasool, 2017; Ghoochani
et al., 2018; Kosum, 2019). Ankara ve Toronta’daki Universite 6grencilerinin fast-food Urtinlerine yénelik gida
kalitesi algilar, saglik bilinci ve fiyat duyarliliklari incelenmistir (Veuphuteh, 2018). Universite égrencilerinin
fast food tlrt beslenme aligkanliklari, tercih ettikleri fast food yiyecekleri, fast Grtnlerini satin alirken dikkat
ettikleri faktorler, fast food tiketim aligkanlklarini etkileyen faktorler incelenmistir (Korkmaz, 2005; Goyal &
Singh, 2007; Anil vd., 2011; Habib et al., 2011; Heidal et al., 2012; Tengiz, 2018; Canbolat C Cakiroglu
2016; Ukonu, 2016;). Hem universite hem de lise 6grencilerinin fast food Urunlerini tiketme nedenleri, fast
food driinlerine yonelik tutum ve davraniglari arastiriimistir (ipek, 2019; Kayisoglu & i¢éz, 2012). Frank’in
(2012) yaptidi calismada ise, gencler ile yetiskinler arasinda fast food urlnlerine ydnelik tiketim farkhhklari
ortaya konulmustur.

Bu galismanin ana amaci, izmir ilindeki fast food tiiketen tiiketicilerin fast food Uriinlerine yénelik
tiketim ve satin alma davraniglarini ortaya koymaktir. Bu ¢alisma cinsiyet, ¢calisma durumu, yas, gelir
durumu gibi farkli demografik dzelliklere sahip tiketicilerin fast food Uriinlerine ydnelik tiketim ve satin
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alma davraniglarinin ortaya konulmasi agisindan biyuk énem tasimaktadir. Calismada, tiketicilerin fast
food Urunlerine yonelik tiketim ve satin alma tercihleri hakkinda edinilen bilgiler; alternatif Grtnlerin
gelistiriimesi konusunda fast food sektdrinde faaliyet gosteren firmalara ve tuketiciyi bilinglendirme
yukimlalugu olan resmi ve sivil otoritelere girdi niteligi saglayacagi dngoérilmektedir.

MATERYAL ve YONTEM

Bu arastirmanin ana materyalini, izmir ilindeki tiiketiciler ile yliz ylize yapilan anket ¢aligmasindan
elde edilen veriler olusturmaktadir. Calisma, izmir ilinin Balgova, Bornova, Karglyaka, Konak ve Gaziemir
olmak Uzere 5 ilgesinde bulunan aligveris merkezlerinde yudratilmustar. Belirtilen ilgelerdeki alisveris
merkezleri (AVM), toplam kapali alanlarina gore siralanmis ve en yilksek alana sahip olan AVM’ler
secilmistir. Buna gore; Balgova’da Agora AVM, Bornova’da Forum Bornova, Gaziemirde Optimum Outlet,
Karsiyaka’da Mavibahge, Konak’ta ise Konak Pier AVM anket calismasinin yuritilecedi aligveris
merkezleri olarak belirlenmigtir. Arastirmanin 6rneklem hacmini belirlemek Uzere oransal 6rnekleme
yonteminden yararlaniimigtir (Newbold, 1995).

. Np (1 -p)
(N—=Dogx+p(1—-p)
n = Ornek hacmi N = izmir'deki hane halki sayisi osz = oranin varyansidir.

p: Fast food tiketen tiketicilerin orani (p=0.50)

Tirkiye Istatistik Kurumunun verilerine gére, izmir ilinin toplam niifusu 4 223 545'dir (TUIK, 2016).
Ortalama hane halki sayisi 4 olarak alinmis ve izmir ilinde toplam 1 055 886 hane halki bulundugu
hesaplanmistir. Maksimum 6rnek hacmine ulasmak igin p (fast food tuketme orani) degeri 0.50 (%50)
olarak alinmigtir. Buna goére, %90 glven aralii ve %5 hata payl ile drneklem hacmi 271 olarak
bulunmustur. Agora, Optimum Outlet, Mavibahge, Konak Pier aligveris merkezlerinde 50’ser, Forum
Bornova'da 51 anket olmak Uzere toplamda 271 anket, 2018 yilinda yapiimistir. Arastirmaya katilacak
kisilerin seciminde kolayda 6rnekleme yéntemi kullaniimigtir.

Calismada, fast food Uriunleri tiketen tlketicilerin bu Grtnlere yonelik tiketim nedenleri, tiketim
sikliklari, tikettikleri 6glnler, tlkettikleri fast food Urinleri, markalari ve marketlerden satin aldiklari fast
food drinlerine iliskin sorular degerlendirilerek cizelgeler halinde sunulmustur. Tuketicilerin cinsiyet,
calisma durumu, yas ve gelir gibi demografik 6zelliklerine gore fast food tiketim tercihleri arasinda
gruplar arasinda farklilik olup olmadigi istatistiksel olarak test edilmistir. Tiketiciler cinsiyetlerine (kadin,
erkek), calisma durumuna (galisiyor, ¢calismiyor), yaslarina (30 yas alti, 30-39 yas, 40-49 yas, 50 yas ve
uzeri) ve aylik gelirlerine gore (2600 TL/ay ve alti, 2601-3600 TL/ay, 3601-4600 TL/ay, 4601-5600 TL/ay,
5601 TL/ay’'nin Uzeri) dort farkli gruba ayrilarak analizler yapilmistir. Sirekli degiskenler igin dncelikle
Kolmogorov-Simirnov testi ile normal dagilis testi uygulanmigtir. Ele alinan tim degiskenler normal
dagihs gostermemistir. Normal dagilis gosteremeyen degiskenler igin Mann-Whitney U ve Kruskal-Wallis
testi kullaniimistir. Mann-Whitney U testi iki ortalamanin esitligini test etmede kullanilan yéntemlerden
biridir. Kruskall-Wallis testi ise, ikiden fazla ayni veya birbirine benzer anakitlenin benzer dagihm gosterip
gostermedigini belirlemek i¢in kullanilan bir yéntemdir. Mann-Whitney U testinde; degiskenlerin iki grup
icerisindeki deg@erleri sirali hale gevrilir, iki grup arasindaki siralamanin farkh olup olmadigi degerlendirir.
Mann-Whitney U testi gruplarin medyanlarini kargilastirir. Kruskall-Wallis testinde, degerler sirali hale
cevrilir ve her grup icin sirali ortalamalar karsilastirilir (Kalayci, 2014).

Sayim ile elde edilen verilere Khi-kare testi uygulanmistir. TUketicilerin fast food trlnlerine yénelik
tuketim ve satin alma davraniglarini digmeye yonelik sorular analiz edilirken begsli likert élgcedi kullaniimis,
Olcek ortalamalari hesaplanmigtir.
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ARASTIRMA SONUCLARI ve TARTISMA

Tiiketicilerin Demografik Ozellikleri

Ankete katilan tlketicilerin %24.72’si 30 yas alti, %28.41’i 30 ile 39 yas, %24.36’s1 40 ile 49 yas,
%22.51'i 50 yas ve Uzeridir. Tuketicilerin %58.67’si kadin, %59.78'i evlidir. Ankete katilan tiketicilerin yas
ortalamasi 38.74, egitim suresi 14.31 yildir. Ankete katilan tuketicilerin %63.10’u calismakta, %36.90'1 ise
calismamaktadir. Tiketicilerin %29.52'si 5 601 TL'nin Ustiinde, %30.63'0 3600 TL. altinda gelire sahiptir.
Tuketicilerin  %20.66’s1 4601-5600 TL, %19.19'u 3601-4600 TL. arasinda geliri bulunmaktadir.
Tulketicilerin ortalama geliri 4 205.74 TL'sidir. Aylik digarida yemek yemeye ayirdiklari bitce ortalama
444,76 TL, minimum 30 TL., maksimum ise 1 750 TL'dir. Tilketiciler gida masraflarinin %25.28'ini,
gelirlerinin ise %6.34’Unl fast food urlnlerine harcamaktadir. Tiketicilerin disarida yemeye ayirdiklari
bitce icinde fast food harcamalarinin paylr %60.77°dir. Tulketicilerin %77.86’sinin saglik problemi
bulunmazken, %22.14°Gnlin saglik problemi bulunmaktadir. Yasadiklari saglik problemleri tansiyon
(%50.00), seker (%17.74), kalp (%3.23) ve diger (%29.03) hastaliklardir. Ankete katilan tiketicilerin
%37.27’si spor yaparken, yarisindan fazlasi (%62.73) spor yapmamaktadir. Spor yapan tiketiciler ise en
cok haftada 2 giin spor yaptiklarini belirtmislerdir. Tiketicilerin %94.46’s1 fast food Urinlerinin saghksiz,
%5.54’i ise saglikli oldugunu belirtmislerdir. Ancak, tiiketicilerin hemen hemen tamamina yakin bir kismi
fast food Urtnlerinin sagliksiz oldugunu bildikleri halde tikettikleri saptanmistir.

Ugdur (2018) Sivas ilinde lise gagindaki dgrencilerle yaptigi ¢calismasinda katiimcilarin %44’Gnin
fast food drunlerin saglikh olmadigini distndukleri saptamistir. Korkmaz (2005) tuketicilerin %43.4'Unln
fast food Urtnlerini sagliksiz bulduklarini saptamistir.

Tuketicilerin Fast Food Tuketme Nedenleri

Fast food tiketen tuketicilerin fast food urlnlerini tiketme nedenleri besli likert dlcedi kullanilarak
degerlendirilmistir. Tuketiciler fast food Urtnleri lezzetli oldugu (3.85 puan) ve zamandan tasarruf sagladigi
(3.62 puan) ifadelerini fast food drUnlerini tlketmede etkili nedenler olarak belitmislerdir. Tuketiciler
tarafindan “sevdigim icin”, “ulasilabilir olmasi”, “farkli Grtnler yeme istedi”, “dedisik ortamlarda yeme istegi”,
“cesidin cok olmasI” ve “yemek yapmaktan kaginma” ifadeleri fast tiiketmede ne etkili ne de etkisiz nedenler
olarak ifade edilmistir. TUketiciler fiyatin uygun olmasi, 6zel kutlamalarin olmasi, aliskanhdin olmasi
ifadelerine fast food Urilnleri tiketmede etkisiz nedenler olarak belirtmiglerdir. Fast food tiketmede 1.56

ortalama ile “yemek yapmamayi bilmeme” en etkisiz neden olarak bulunmustur (Cizelge 1).

Sagliker (2010) tarafindan yapilan ¢alismasinda zaman tasarrufu, hazirlama kolayhgi, cesitlilik ve
sosyallesme saglandigi icin tuketicilerin fast food tliketmeyi tercih ettikleri belirlenmistir. Habib et al.
(2011) tuketicilerin gida guvenligi, tadi ve hizli servisten dolayl fast food Urlnlerini tiketmeyi tercih
ettiklerini saptamistir. Prabhavathi et al. (2014) tarafindan yapilan arastirmada tuketicilerin fast food
drtnlerini tadindan dolayi tercih ettikleri saptanmistir. Goubraim & Chakor (2015), tiketicilerin yogun is
temposu, gesidin ¢ok olmasi, fast food Grtnlerinin fiyati, hijyen ve bu urlnlerin taze olmasi nedeni ile fast
food tukettigini tespit etmistir. Ugur (2018), dgdrencilerin arkadaslari ile birlikte zaman gecgirmek, ortami
sevdigi ve lezzetli oldugu igin fast food Urinlerini tiketmeyi tercih ettiklerini saptamistir. Rasool (2017)
tarafindan yapilan arastirmada, tuketicilerin %21.2’si zamandan tasarruf sagladigi, %19’0’'u cocuklar
tercih ettigi, %16.1’i tadindan dolay! fast food Urtnlerini tiketmeyi tercih ettikleri belirlenmistir. Frank
(2012), geng tuketicilerin sosyal iliskilerini olusturmak ve glclendirmek igin disarida fast food tikettiklerini
ortaya koymustur.

122



Tilketicilerin fast food driinlerine yénelik tiiketim tercihleri: Izmir [li rnegi

Cizelge 1. Tuketicilerin fast food tiiketme nedenleri

Table 1. Fast food consumption reasons

Tiketme Nedenleri Likert Ortalamasi* Standart Sapma
Lezzetli olmasi 3.85 1.34
Zamandan tasarruf saglamasi 3.62 1.40
Sevdigim igin 3.38 1.56
Ulasilabilir olmasi 3.34 1.45
Farkh drtnler yeme istegi 3.26 1.48
Degisik ortamlarda yeme istegi 2.95 1.49
Cesidin cok olmasi 2.77 1.49
Yemek yapmaktan kaginma 2.65 1.60
Aile Uyeleri tarafindan bu Urinlerin sevilmesi 2.56 1.57
Doyurucu olmasi 2.54 151
Fiyatinin uygun olmasi 2.49 1.45
Ozel kutlamalarin olmasi 2.44 1.48
Aliskanliginin olmasi 2.29 1.43
Hijyenik olmasi 2.07 1.42
Mecbur olmak (Yurtta/misafirhanede kalmak gibi nedenlerle) 1.89 1.42
Bu urinlere yonelik reklam ve promosyon olmasi 1.88 1.17
Disarida yemek yemenin eve gore daha az masrafli olmasi 1.82 1.27
Yemek yapmayi bilmeme 1.56 1.14
*1: Kesinlikle etkisiz 2: Etkisiz 3: Ne etkili ne etkisiz ~ 4: Etkili 5: Kesinlikle etkili

Tliketicilerin Fast Food Tiiketim Sikhklari

Ankete katilan tuketicilerin gogunlugu (%33.6) ayda bir kez fast food tikettigini belirtmistir. Bunu,
haftada bir-iki kez (%28.4) ve 15 glnde bir kez (%27.3) fast food tiketenler izlemektedir (Cizelge 2).
Mirkarimi et al. (2016) tarafindan yapilan arastirmada, lise 6grencilerinin haftada bir-iki kez fast food
tukettigi sonucuna ulasiimistir. Goubraim & Chakor (2015) ankete katilan tiketicilerin ¢cogunlugunun
haftada iki-0¢ kez fast food tukettigini ortaya koymustur. Kosum (2019) tarafindan yapilan arastirmada,
tuketicilerin %6,8'i her gun, %19,1'i haftada birkag kez, %35,9'unun ayda birka¢ kez ve %14,8’i ise yilda
bir kez fast food tikettiklerini saptamistir. Ugur (2018) lise 6grencilerinin bati tarzi (hamburger, pizza vb.)
ve geleneksel (doner, pide, kofte vb.) yiyecekleri haftada 1-2 kez tikettiklerini belirlemistir.

Cizelge 2. Tuketicilerin cinsiyet ve ¢calisma durumlarina gore fast food tiiketim sikliklari (%)

Table 2. Fast food consumption frequency based on consumer gender and employment (%)

Tiiketim SiKliKiart Cinsiyet Durumuna Calisma Durumuna Genel
Kadin Erkek Calisan  Calismayan

Ayda 1 kez 44.0 18.7 26.9 33.6 33.6

15 giinde 1 kez 27.7 26.8 29.2 27.3 27.3

Haftada 1-2 kez 214 384 32.2 28.4 284

Haftada 3-5 kez ve daha fazla 6.9 16.1 11.7 10.7 10.7

Toplam 100.0 100.0 100.0 100.0 100.0

Ankete katilan kadin tuketicilerin ¢ogunlugu (%44.0) ayda bir kez fast food tiketirken, erkek
tiketicilerin ¢ogunlugu (%38.4) haftada bir-iki kez fast food tlketmektedir (Cizelge 2). Tuketicilerin
cinsiyetlerine goére fast food tiketme sikliklarindaki farkliliklar istatistiksel olarak anlamh bulunmustur X2 (1,
N=271)=24.356, p=0.00). Canbolat ve Cakiroglu (2016) galismalarinda fast food tUketim sikliklarinin
cinsiyete gore farklilik gosterdigi sonucuna ulagsmiglardir. Calisan tiketicilerin godu (%32.2) haftada bir-iki
kez fast food rtinleri tiketirken, calismayan tuketicilerin cogu (%33.6) ayda bir kez fast food tliketmektedir
(Cizelge 2). Tuketicilerin calisma durumlarina gore fast food tiiketme sikliklarindaki farkhlk istatistiksel
olarak anlamli bulunmustur X (1, N=271)=24.356, p=0.00).
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Tuketicilerin yaslarina gore fast food tuketim sikliklari incelendiginde; 1. gruptaki tiiketicilerin %38.8'i
haftada bir-iki kez fast food Urtinleri tlketirken; 2. gruptaki tiketicilerin %29.9'u 15 giinde bir kez, 3. gruptaki
tiketicilerin %36.4'u ve 4. gruptaki tuketicilerin %33.6’s1 ayda bir kez fast food Urlnleri tiketmektedir
(Cizelge 3). Tuketicilerin yaslarina gore fast food tiketme sikliklari bakimindan farklilik istatistiksel olarak
anlamli bulunmustur. X* (3, N=271)=22.391, p=0.08. Tiketicilerin yasi yikseldikce fast food tiiketme
sikh@inin azaldigr gérilmektedir. Kosum (2019) tarafindan yapilan ¢alismada da benzer sonuca ulagiimistir.

Cizelge 3.Tuketicilerin yaslarina gore fast food tliketim sikliklari (%)

Table 3. Fast food consumption frequency based on consumer age (%)

Tuketim Sikliklar (3(1)' ;;ugm) (3%—3% L;/gs) (4%—4% L;/2§) (50 jé§G\;gljijzeri) Genel
Ayda 1 kez 134 36.4 36.4 336 336
15 giinde 1 kez 22.4 29.9 27.3 27.3 27.3
Haftada 1-2 kez 38.8 20.8 34.8 28.4 28.4
Haftada 3-5 kez ve daha fazla 25.4 13.0 15 10.7 10.7
Toplam 100.0 100.0 100.0 100.0 100.0

1. ve 4. gelir grubundaki tiketicilerin %42.9'u ayda bir kez fast food tiketirken, 5. gruptaki
tuketicilerin %36.3'0 15 ginde bir kez, 3. gruptaki tiketicilerin %38.5’i haftada bir-iki kez fast food
tuketmektedirler. 2. gruptaki tiketiciler ise %36.6’lik oranla hem ayda bir kez hem 15 gunde bir kez fast
food tiketmektedirler. TUm gruplar icin haftada 3-5 kez ve daha fazla fast food tiketen tiketicilerin orani
daha azdir (Cizelge 4). Tuketicilerin gelirlerine gore fast food tiketme sikliklarindaki farkhlik istatistiksel
olarak anlamli bulunmustur X* (4, N=271)=20.432, p=0.06. Aruppillai & Godwin Phillip (2015) yaptiklari
arastirmada tuketicinin ¢alisma durumunun ve yasinin fast food tiiketimini etki eden énemli faktérlerden
oldugunu saptamiglardir. Akbay vd. (2007) calismalarinda yas ve gelir durumunun fast food tuketim
sikh@ini 6nemli élgtide etkiledigi sonucuna ulagmistir.

Cizelge 4.Tuketicilerin gelirlerine gore fast food tuketim sikliklari (%)

Table 4. Fast food consumption frequency based on consumer income group (%)

5. Grup
Tiketim Sikliklar (260%)' A alti) (2651'-2(%% 1) (36(?1'-%%% ) (46(?1'-(;(%% 1) (5682183')-'”'” Genel
Ayda 1 kez 42.9 36.6 23.1 42.9 27.5 33.6
15 gunde 1 kez 19.0 36.6 26.9 14.3 36.3 27.3
Haftada 1-2 kez 28.6 22.0 385 25.0 27.5 28.4
Haftada 3-5 kez ve daha fazla 9.5 4.9 115 17.9 8.8 10.7
Toplam 100.0 100.0 100.0 100.0 100.0 100.0

Tiiketicilerin Fast Food Tiikettikleri Ogiinler

Tiketicilerin hafta i¢i en ¢ok aksam yemeginde fast food tikettikleri saptanmistir. Tlketicilerin
¢alisma saatlerinin uzun olmasi ve eve ge¢ varmalari nedeniyle aksam isten c¢iktiktan sonra fast food
tuketmeyi tercih ettikleri sGylenebilir. Ankete katilan erkek tiketiciler hafta ici 6gle yemeginde bazen fast
food urlnleri tuketirken, kadin tiketiciler nadiren tiketmektedirler. Hafta sonu ise erkekler 6gle ve aksam
yemeginde bazen; ikindi 6gunlerinde ise nadiren fast food tiiketmektedir. Hem hafta ici hem de hafta sonu
tim 6ginler agisinan cinsiyete gore farklilik anlamh bulunmustur (Cizelge 5). Korkmaz (2005) Universite
ogrencileri ile yaptigi arastirmasinda daha ¢ok 6glen yemeginde fast food Uridnlerinin tercih edildigini
belirlemistir. Goyal & Singh (2007), Canbolat ve Cakiroglu (2016) ve Tengiz (2018) tarafindan yapilan
calismalarda tiketicilerin daha ¢ok &glen ve aksam yemeklerinde fast food tlketmeyi tercih ettikleri
belirlenmistir. Prabhavathi et al. (2014) tiiketicilerin en ¢ok aksam yemeginde fast food urlnlerini tercih
ettiklerini saptanmigtir.
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Cizelge 5. Tuketicilerin cinsiyetlerine gore hafta ici ve hafta sonu fast food tlkettikleri 6gunler+
Table 5. Fast food meals consumed during the week and weekend based on consumer gender

Kadin Erkek Genel Mann-Whitney U p

Hafta igi

Kahvaltr* 1.21 1.41 1.29 7645.000 0.004
Ogle Yemegi* 2.13 2.68 2.36 6314.000 0.000
Aksam Yemegi* 2.36 2.68 2.49 7300.000 0.008
ikindi*** 1.35 1.54 1.43 7950.000 0.060
Hafta sonu

Kahvalti*** 1.29 1.42 1.34 8105.500 0.075
Ogle Yemegi* 2.25 2.58 2.38 7306.500 0.009
Aksam Yemegi** 2.89 3.13 2.99 7595.500 0.031
ikindi* 1.40 1.66 151 7316.000 0.003

1:Hic 2:Nadiren 3:Bazen 4:Siksik 5:Daima
+Likert dlgek ortalamasidir. Mann-Whitney U testine gére gruplar arasindaki fark * p<0.01, ** p<0.05 ve *** p<0.10 i¢in anlamhdir.

Calisan tuketicilerin hafta ici 6gle ve aksam yemeginde bazen; ¢calismayan tiketicilerin ise nadiren
fast food drtnleri tikettikleri belirlenmistir. Hafta sonu ise iki gruptaki tiketicilerin de aksam yemeginde
bazen fast food Griinu tlkettigi gorilmektedir. Hafta sonu ikindi 6gtnlerinde ise calisanlarin nadiren fast
food drinleri tlkettikleri, ¢alismayanlarin ise hi¢ tiketmedikleri saptanmistir. Tiketicilerin c¢alisma
durumlarina goére hafta ici kahvalti, 6dle ve aksam yemegi; hafta sonu aksam yemegi ve ikindi dgunleri
acisindan farkhhk istatistiksel olarak anlamli bulunmustur (Cizelge 6).

Cizelge 6. Tuketicilerin galisma durumlarina gore hafta ici ve hafta sonu fast food tikettikleri 6ginler+
Table 6. Fast food meals consumed during the week and weekend based on consumer employment

Calisan  Calismayan  Genel Mann-Whitney U p

Hafta ici

Kahvaltr* 1.37 1.16 1.29 7147.500 0.001
Ogle Yemegi* 251 2.10 2.36 6723.000 0.002
Aksam Yemegi** 2.59 2.32 2.49 7283.000 0.034
ikindi 1.42 1.45 1.43 8425.500 0.802
Hafta sonu

Kahvalti 1.37 1.29 1.34 7932.000 0.160
Ogle Yemegi 2.39 2.38 2.38 8477.500 0.903
Aksam Yemegi*** 3.07 2.85 2.99 7502.500 0.077
ikindi** 1.60 1.35 1.51 7222.500 0.011

1:Hic 2:Nadiren 3:Bazen 4:Sik sik 5:Daima

+Likert lgek ortalamasidir. Mann-Whitney U testine gore gruplar arasindaki fark *p<0.01, ** p<0.05, *** p<0.10 i¢in anlamlidir.

Tiketicilerin yas gruplarina goére fast food tukettikleri 6gunler incelendiginde; 30 yasin altindaki 1.
gruptaki tlketiciler, hafta igi 6gle yemegdi 6guninde bazen fast food urunleri tlketirken; diger gruplar bu
06gunde nadiren fast food Urtnleri tiketmektedir. Gruplar arasindaki bu farkhlik istatistiksel olarak anlaml
bulunmustur. Tiketicilerin yasi yukseldikge hafta ici 6gle yemeginde fast food tiketme orani dismektedir.
Daha geng tuketicilerin 6gle yemeginde daha ¢ok fast food tukettikleri saptanmistir. Ayrica, daha gen¢
tuketicilerden olusan 1. gruptaki tiketiciler, diger gruplara goére aksam yemegi ve ikindi 6gunlerinde, daha
sik fast food drinleri tiketmektedir. Aksam yemeginde fast food tiiketme sikhidi agisindan tiketicilerin
yaslarina gore istatistiksel olarak farklilik anlamli bulunmustur. Ancak, tlketicilerin yaslarina gore ikindi
o0guninde fast food tiketme sikliklari agisindan farklilik istatistiksel olarak anlamli degildir (Cizelge 7).

Tim yas gruplarindaki tiketiciler, hafta sonu 6dle yemeklerinde nadiren, aksam yemeginde ise
bazen fast food Uriinleri tiketmektedir. Hafta sonu ikindi 6glniinde ise 1. ve 3. gruptaki tiketiciler nadiren
fast food Urinleri tiketirken, 2. ve 4. gruplar bu 6giinde hi¢ fast food tliketmemektedir. Hafta sonunda
aksam yemeginde fast food tlketme sikliklar agisindan yas gruplarina goére farklilik istatistiksel olarak
anlamh bulunmustur (Cizelge 7).
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Cizelge 7. Tuketicilerin yaslarina gére hafta igi ve hafta sonu fast food tiikettikleri 6gtinler+
Table 7. Fast food meals consumed during the week and weekend based on consumer age

1. Grup 2. Grup 3. Grup 4. Grup. ‘ Genel Krusk_al—
(30 yas altr) (30-39 yas) (40-49 yas) (50 yas ve Uzeri) Wallis

Hafta igi

Kahvaltr* 1.27 1.23 1.41 1.26 1.29 6.521 0.089
Ogle Yemegi* 2.76 2.36 2.32 1.95 2.36 15.883 0.001
Aksam Yemegi* 2.90 2.40 2.52 2.13 2.49 18.320 0.000
ikindi 1.63 1.35 1.38 1.36 1.43 3.445 0.328
Hafta sonu

Kahvalti 1.42 1.27 1.33 1.36 1.34 0.646 0.886
Ogle Yemegi 2.48 2.30 2.44 2.33 2.38 1.776 0.620
Aksam Yemegi** 3.22 3.04 3.00 2.66 2.99 9.823 0.020
ikindi 1.64 1.40 1.62 1.36 1.51 4.350 0.226

1:Hic 2:Nadiren 3:Bazen 4:Sik sik 5:Daima

+Likert dlgek ortalamasidir. Kruskall Wallis testine gére gruplar arasindaki fark * p<0.01, ** p<0.05 ve *** p<0.10 igin anlamlidir.

Tuketicilerin gelir durumlarina goére fast food tukettikleri 6glnler incelendiginde; hafta i¢i aksam
yemeginde 1., 2. ve 5. gruplardaki tiiketicilerin nadiren; 3. ve 4. gruplardaki tiketicilerin ise bazen fast food
tukettikleri gortlmektedir. Hafta ici ikindi 6gtiniinde ise 3. gruplardaki tliketiciler nadiren fast food tlketirken,
diger gruptaki tiketiciler bu 6ginde hig fast food Uriini tiketmemektedir. Gruplar arasinda bu farkhhklar
istatistiksel olarak anlamli bulunmustur. Hafta sonu 6gle yemeginde 1., 2. ve 5. gruplardaki tiketicilerin
nadiren; 3. ve 4. gruplardaki tiketicilerin ise bazen fast food tukettikleri gorulmektedir. Tiketicilerin hafta
sonu fast food tikettikleri 6gunlerde gelir gruplarina gore 6gdle yemegi ve ikindi dgunleri igin gruplar
arasindaki farklilik istatistiksel olarak anlamli bulunmustur. 4. ve 5. gruptaki tlketiciler hari¢ gelir arttikca
hafta sonu 6gle yemeginde fast food tiketme orani ylikselmektedir (Cizelge 8).

Cizelge 8. Tuketicilerin gelir durumlarina gére hafta igi ve hafta sonu fast food tikettikleri 6glnler+
Table 8. Fast food meals consumed during the week and weekend based on consumer income group

1. Grup 2. Grup 3. Grup 4. Grup 5. Grup

(2600 TL'nin  (2601- (3601- (4601- (5601 TL'nin  Genel K\;\‘j;‘fl";' p
alti) 3600 TL) 46007TL) 5600 TL) iizeri)

Hafta igi

Kahvalti 1.21 1.12 1.40 1.27 1.21 129 5929 0.204
Ogle Yemegi 2.38 2.02 2.60 2.46 2.38 236 6.593 0.159
AksamYemegi*** 2.36 2.24 2.65 2.73 2.36 249  8.097 0.088
ikindi*** 1.36 1.39 1.69 1.34 1.36 143 8710 0.069
Hafta sonu

Kahvalti 1.33 1.39 1.38 1.25 1.36 134 2770 0.597
Ogle Yemegi* 2.31 2.37 2.69 2.52 2.14 2.38 8548 0.073
AksamYemegi 3.02 2.83 3.13 3.05 2.91 2.99  3.149 0.533
ikindi** 1.21 1.34 171 1.52 1.60 151 12035 0.017

1:Hic 2:Nadiren 3:Bazen 4:Sik sik 5:Daima

+Likert dlgek ortalamasidir. Kruskall Wallis testine gére gruplar arasindaki fark ** p<0.05 ve *** p<0.10 i¢in anlamlidir.

Tiketicilerin Tukettikleri Fast Food Urtinleri

Tuketicilerin disarda tiikettikleri fast iriinleri (eve siparis vermek ya da paket yaptirip evde
yemek haricg)

Tuketicilerin fast food Urunlerini genel olarak ayda bir-iki kez tlkettikleri saptanmigtir. En sik
tiketilen Urlin ise patates kizartmasi (2.17), en az tiketilen Uriin ise kumpir (1.35) olarak bulunmustur
(Cizelge 9). Canbolat & Cakiroglu (2016) en ¢ok tlketilen Grinin tost oldugu, Anil vd. (2011)'nin
hamburger; Mirkarimi et al. (2016) birinci sirada en ¢ok tiketilen Griinin hamburger, ikinci sirada ise pizza
oldugunu caligmalarinda ortaya koymusglardir.
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Kadin ve erkek tliketicilerin fast food Urtnlerini genel olarak ayda bir-iki kez tlikettigi gortilmektedir.
Erkek tUketiciler kokoreci ayda bir-iki kez tiketirken, kadin tlketiciler hi¢ kokoreg tiketmemektedir.
Cinsiyete gore; patates kizartmasi, koéfte, lahmacun/pide, doner, kebap, ¢ig kofte, soguk sandvig/tost,
kokoreg, islenmis tavuk Urinleri ve kumpir agisindan gruplar arasindaki farklihdin istatistiksel olarak
anlamli oldugu bulunmustur. Erkek tiketicilerin patates kizartmasi, kofte, lahmancun/pide, déner, kebap,
¢ig kofte, soguk sandvig/tost ve kokoreg Urinlerini daha sik tikettikleri saptanmistir (Cizelge 9). Tengiz
(2018) bayanlarin pizza, ¢i§ kofte ve patates kizartmasi tiketim oranlari erkeklere oranla daha fazla
oldugu ve kokoreg tiiketiminde ise erkekler bayanlara gére daha fazla tercih ettiklerini saptamistir.

Cizelge 9. Tuketicilerin cinsiyetlerine gdre tukettikleri fast food trlnleri+
Table 9. Fast food products consumption based on consumer gender

Fast Food Uriinleri Kadin Erkek Genel Mann-Whitney U p

Patates kizartmasi** 2.03 2.36 2.17 7421.500 0.014
Kofte** 1.98 2.23 2.08 7451.000 0.014
Tath 2.04 2.13 2.08 8458.000 0.459
Lahmacun/Pide* 1.89 2.14 1.99 7265.500 0.002
Doner* 1.80 2.23 1.98 6207.000 0.000
Pizza 1.81 1.95 1.86 8036.000 0.122
Hamburger/Cheeseburger vb. 1.82 1.87 1.84 8712.500 0.740
Kebap* 1.65 1.98 1.79 6691.500 0.000
Cig kofte* 1.57 1.89 1.70 6746.000 0.000
Soguk Sandvig/Tost* 1.53 1.88 1.67 6685.000 0.000
Ekmek arasi balik 1.58 1.70 1.63 8078.500 0.146
Kokoreg* 1.37 1.59 1.46 7145.000 0.001
islenmis tavuk Griinleri*** 1.35 1.54 1.43 7939.000 0.059
Sogan halkasi 1.35 1.37 1.36 8602.500 0.541
Kumpir** 1.40 1.28 1.35 7843.500 0.038

1:Hic 2:Ayda 1-2 kez 3:Haftada 1-2 kez 4: Haftada 3-5 kez 5:Her glin

*kk

+Likert dlgek ortalamasidir. Mann-Whitney U testine gore gruplar arasindaki fark * p<0.01, ** p<0.05 ve *** p<0.10 i¢in anlamhdir.

Hem calisan hem de calismayan tuketicilerin ayda bir-iki kez patates kizartmasi ve lahmacun/pide
tercih ettikleri saptanmistir. Hem calisan hem de galismayan tiketiciler tarafindan hi¢ tercih edilmeyen
arinler ise sodan halkasi ve kumpirdir. Tiketicilerin galisma durumlarina goére tikettikleri fast food trinleri
arasindan pizza, hamburger/cheeseburger ve soguk sandvi¢/tost Urlnleri icin farkhlik istatistiksel olarak
anlamli bulunmusgtur. Calisan tiketicilerin bu Urtinleri daha fazla tikettikleri saptanmistir (Cizelge 10).

Cizelge 10. Tuketicilerin galisma durumlarina gére tlkettikleri fast food Urtnleri+
Table 10. Fast food products consumption based on consumer employment

Fast Food Uriinleri Calisan Calismayan Genel Mann-Whitney U p

Patates kizartmasi 2.20 2.10 2.17 8073.500 0.421
Kofte 2.15 1.98 2.08 7671.000 0.128
Tath 2.09 2.07 2.08 8367.000 0.757
Lahmacun/Pide 2.05 1.90 1.99 7884.500 0.208
Doner 2.02 1.90 1.98 7692.500 0.125
Pizza** 1.94 1.73 1.86 7197.500 0.014
Hamburger/Cheeseburger vb.** 1.92 1.70 1.84 7286.000 0.025
Kebap 1.82 1.73 1.79 7858.500 0.213
Cig kofte 171 1.69 1.70 8317.500 0.682
Soguk Sandvig/Tost** 1.77 1.50 1.67 7208.000 0.017
Ekmek arasi balik 1.62 1.64 1.63 8270.000 0.615
Kokoreg 151 1.37 1.46 7708.000 0.116
islenmis tavuk Uriinleri 1.38 1.52 1.43 8088.500 0.357
Sogan halkasi 1.36 1.36 1.36 8321.500 0.636
Kumpir 1.36 1.33 1.35 8424.500 0.802

1:Hic 2:Ayda 1-2 kez 3:Haftada 1-2 kez 4: Haftada 3-5 kez 5:Her giin

+Likert 6lcek ortalamasidir. Mann-Whitney U testine gére gruplar arasindaki fark ** p<0.05 i¢in anlamhdir.
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Daha geng (1. grup) tiketiciler patates kizartmasini haftada bir-iki kez, diger gruptaki tiketiciler ayda
bir-iki kez tuketmektedir. Ankete katilan tiketicilerin yasi yikseldikge patates kizartmasi, ¢ig koéfte, soguk
sandvig/tost Urlnlerini tiketme orani azalmaktadir. 2. ve 4 gruptaki tiketiciler diger gruplara gore daha fazla
kebap tliketmektedir. Tim gruptaki tlketiciler tarafindan doéner ayda bir-iki kez tuketilen fast food urtnleri
olarak belirlenmigtir. Ankete katilan 30 yas alti ve 50 yas ve Uzeri tlketicilerin kokoreci hi¢ tiketmedikleri
belirlenmistir. Ankete katilan 30 ile 49 yas arasi tuketicilerin ayda bir-iki kez kokoreg tlkettikleri saptanmigtir.
Tiketicilerin yaslarina gore patates kizartmasi, tatli, pizza, hamburger/ cheeseburger, ci§ kofte, soguk
sandvig/tost, islenmis tavuk Urlnleri, sodan halkasi ve kumpir tiiketim sikliklari agisindan gruplar arasindaki
farkliliklar istatistiksel olarak anlamli bulunmustur (Cizelge 11).

1., 2., 3. ve 4. gruptaki tiketiciler patates kizartmasini daha ¢ok tiketirken, 5601 TL'nin Gzerinde
gelire sahip olan 5. gruptaki tiketiciler daha ¢ok kofte tiketmektedir. Ankete katilan tiketicilerin geliri arttikgca
lahmacun/pide tiketme orani artmaktadir. Tuketicilerin gelir gruplarina gére tikettikleri fast food Grtnleri
incelendiginde; lahmacun/pide, déner, hamburger/cheeseburger icin gruplar arasinda istatistiksel olarak
anlamh bir farkhhk bulunmustur. Tim gelir dizeylerinde sodan halkasi ve kumpir hemen hemen hig
tuketilmeyen drdnlerdir (Cizelge 12).

Cizelge 11. TUketicilerin yaslarina gore tukettikleri fast food Urtnleri+
Table 11. Fast food products consumption based on consumer age

e 1. Gru 2. Gru 3.Gru 4. Gru Kruskal-

Fast Food Urtinleri (30 ya§palt|) (30-39 y2§) (40-49 y2§) (50 yas ve [[)]zeri) Genel  “\yais p
Patates kizartmasi* 2.87 2.21 1.88 1.66 2.17 50.966 0.000
Kofte 2.24 2.10 1.95 2.03 2.08 3.682 0.298
Tath* 2.69 2.17 1.80 1.61 2.08 35.919 0.000
Lahmacun/Pide 2.13 2.01 1.85 1.97 1.99 3.908 0.272
Doner 2.07 1.99 2.00 1.84 1.98 3.067 0.381
Pizza* 2.03 2.01 1.77 1.59 1.86 19.574 0.000
Hamburger/Cheeseburger vb.* 2.36 1.99 1.64 1.30 1.84 75.177 0.000
Kebap 1.73 1.86 1.73 1.84 1.79 2.302 0.512
Cig kofte* 2.07 1.71 1.55 1.44 1.70 20.861 0.000
Soguk Sandvig/Tost*** 1.81 1.77 1.62 1.46 1.67 6.288 0.098
Ekmek arasi balik 1.52 1.70 1.59 1.69 1.63 4.070 0.254
Kokoreg 142 1.53 1.55 1.33 1.46 4.956 0.175
islenmisg tavuk driinleri* 1.84 1.43 1.29 1.15 1.43 28.658 0.000
Sogan halkasi* 1.58 1.40 1.24 1.18 1.36 19.361 0.000
Kumpir** 1.46 1.39 1.29 1.23 1.35 8.048 0.045
1:Hic 2:Ayda 1-2 kez 3:Haftada 1-2 kez 4: Haftada 3-5 kez 5:Her glin

+Likert dlgek ortalamasidir. Kruskall Wallis testine gére gruplar arasindaki fark * p<0.01, ** p<0.05 ve *** p<0.10 igin anlamlidir.

Cizelge 12. Tuketicilerin gelir gruplarina gore tukettikleri fast food Griinleri+
Table 12. Fast food products consumption based on consumer income group

) 1. Grup 2. Grup 3. Grup 4. Grup 5. Grup Kruskal
Fast Food Urinleri (2600 TL  (2601-3600  (3601-4600 (4601-5600 (5601 TL'nin Genel Wallis
ve altr) TL) TL) TL) Uzeri)
Patates kizartmasi 2.36 2.02 2.27 2.20 2.05 2.17 5.094 0.278
Kofte 1.93 1.90 2.21 2.05 2.20 2.08 6.855 0.144
Tath 2.17 1.95 2.15 2.18 1.99 2.08 1.927 0.749
Lahmacun/Pide** 1.81 1.93 1.92 1.96 2.19 1.99 10.137 0.038
Doner*** 1.93 1.83 2.21 1.98 1.93 1.98 8.987 0.061
Pizza 1.95 1.73 1.87 1.95 1.83 1.86 4.384 0.357
Hamburger/Cheeseburger vb.** 1.90 1.59 1.92 2.04 1.74 1.84 9.935 0.042
Kebap 1.60 1.73 1.94 1.77 1.84 1.79 7.716 0.103
Cig kofte 1.81 1.54 1.79 1.77 1.63 1.70 3.959 0.412
Soguk Sandvig/Tost 1.60 1.76 1.71 1.66 1.65 1.67 1.307 0.860
Ekmek arasi balik 1.52 1.54 1.77 1.61 1.65 1.63 4598 0.331
Kokoreg 1.40 1.27 1.54 1.54 1.49 1.46 4.628 0.328
islenmis tavuk Uriinleri 1.52 1.29 1.58 1.45 1.35 1.43 7.191 0.126
Sogan halkasi 1.33 141 1.44 1.43 1.24 1.36 7.235 0.124
Kumpir 1.31 1.37 1.23 1.45 1.36 1.35 3.826 0.430
1:Hic 2:Ayda 1-2 kez 3:Haftada 1-2 kez 4: Haftada 3-5 kez 5:Her giin

+Likert dlgek ortalamasidir. Kruskall Wallis testine gére gruplar arasindaki fark ** p<0.05, *** p<0.10 i¢in anlamlidir.
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Tiketicilerin eve siparis verdikleri ya da paket yaptirip evde tiikettikleri fast food uiriinleri

Ankete katilan tiketicilerin %63.1’i fast food Urtnlerini eve siparis verdikleri ya da paket yaptirip
evde yedikleri belirlenmistir. Kadin tiketicilerin %59.1’i, erkek tlketicilerin ise %63.1’i fast food Urunlerini
eve siparis verdikleri ya da paket yaptirip evde tlkettikleri saptanmistir. Erkek tiketicilerin fast food
drtnlerini eve siparis verme ya da paket yaptirma oranlarinin daha ylksek oldudu belirlenmistir.
Tuketiciler ayda bir-iki kez pizza, lahmacun/pide ve ¢ig kofte Grlinlerini eve siparis vermekte ya da paket
yaptirip evde tiketmektedir. Tlketiciler tarafindan diger tGrtnler hi¢ eve siparis verimemekte ya da paket
yaptirip evde tiketiimemektedir. Calisan tiketicilerin %65.5’i, calismayan tiketicilerin ise %59.0'u fast
food Urlnlerini eve siparis vermekte ya da paket yaptirip evde yemektedirler. Calisan tiketicilerin daha
¢ok siparis verdikleri ya da paket yaptirdiklari sdylenebilir. Hem ¢alisan hem de galismayan tlketicilerin
ayda bir-iki kez eve siparis verdikleri ya da paket yaptirip evde yedikleri Uriin pizza iken; hi¢ siparis
verilmeyen drtin kumpirdir.

Fast food Urtnlerini en ¢ok eve siparis veren ya da bu Urinleri paket yaptirip evde yiyen tiketiciler
1. gruptaki 30 yas alti tuketiciler (%77.6) olarak bulunmustur. Ayrica, 2. gruptaki (30-39 yas) tuketiciler
hari¢, yas yukseldikge fast food Urlnlerini eve siparis verme ya da paket yaptirip evde yeme orani
azalmaktadir. Tiketicilerin yaslarina goére fast food Urinlerini eve siparis verme durumlarindaki farklilik
istatistiksel olarak anlamli bulunmustur X* (3, N=271)=13.947, p=0.00. 30 yasin altindaki ve 30-39 yas
arahigindaki tiketiciler fast food Urlinlerinden pizzayi ayda bir-iki kez eve siparis verdikleri ya da paket
yaptirip evde tukettikleri belirlenmigtir. 40-49 yas araliginda ve 50 yas ve Uzerinde olan tuketiciler ayda
bir-iki kez lahmacun/pide Urlinlerini eve siparis vermekte ya da paket yaptirip evde yemektedirler.

Gelir gruplarina goére incelendiginde; 1. gruptakilerin (2600 TL/ay altinda) %64.3’0, 2. gruptakilerin
(26001-3600 TL/ay) %58.5'i, 3. gruptakilerin (36001-4600 TL/ay) %57.7'si, 4. gruptakilerin (4601-5600
TL/ay) %71.4’'0 ve 5.gruptakilerin (56001 TL/ay ve Uzeri) %62.5'i fast food Urlnlerini eve siparis verdigi
yada paket yaptirip evde yedigi saptanmistir. Tim gelir gruplarindaki tiiketiciler ayda bir-iki kez eve pizza
siparis vermekte ya da paket yaptirip evde tiketmekte iken, kumpir hi¢ siparis verilmemektedir. 2. ve 3.
gruptaki tiketiciler harig, gelir arttikga lahmacun/pide Urinlerini eve siparis verme ya da paket yaptirip
evde tiketme orani artmaktadir.

Tliketicilerin Tercih Ettikleri Fast Food Markalari

Ankete katilan tuketicilerin sirasiyla en cok tercih ettikleri markalar; Burger King, Konyali, Bay
Doner, Pizza (Terra) Pizza, Kéfteci Ramiz, Dominos Pizza, Mc Donalds, Battalbey, KFC, HD iskender,
Subway ve ARBYS oldugu saptanmistir. 30 yas altindaki 1.gruptaki tiketiciler 3.25 ortalama ile bazen
Burger King'i tercih ederken, 2. ve 3. gruptaki tuketiciler nadiren tercih etmekte, 4. gruptaki tiketiciler ise
hi¢ tercih etmemektedir. Mc Donalds 1. gruptaki daha geng tuketiciler tarafindan bazen tercih edilmekte;
daha yash olan 4. gruptaki tiketiciler tarafindan ise hi¢ tercih edilmemektedir. Tim gruptaki tiketiciler
tarafindan Subway ve ARBYS hig tercih edilmeyen fast food markalaridir. Gelir seviyesi en dusik olan 1.
gruptaki tuketiciler bazen Burger King'i tercih ederken, diger gelir gruplarindaki tiiketiciler nadiren Burger
King'i tercih etmektedirler. En yiksek gelir seviyesine sahip olan 5. gruptaki tiketiciler diger gruplara
oranla Konyali'yl daha sik tercih etmektedirler. 1. ve 3. gruptaki tiketicilerin en az tercih ettikleri marka
Subway iken, 2.. 4. ve 5. gruptaki tiketicilerin en az tercih ettikleri marka ARBYS'dir. Goubraim and
Chakor (2015) galismalarinda en ¢ok tercih edilen markanin Mc Donalds oldugunu, bunu Pizza Hut ve
KFC izledigini saptamiglardir. Habib et al. (2011) tarafindan Malezya’da yapilan bir arastirmada en ¢ok
tercih edilen markanin KFC oldugu belirlenmistir.

Tiiketicilerin Marketlerden Fast Food Uriinlerini Satin Alma Nedenleri ve Satin Aldiklari Fast
Food Uriinleri

Tulketicilerin %45.0’inin marketlerde satilan fast food Urtnlerini satin aldiklar belirlenmistir. Kadin
tuketicilerin %44.7'si ve erkek tiketicilerin %45.5’i marketlerde satilan fast food urlnlerini satin aldiklar
saptanmigtir. Tuketicilerin cinsiyetlerine gére marketlerde satilan fast food Urtnlerini satin alma durumlari
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acisindan farklilik istatistiksel olarak anlamli bulunmamistir X (1, N=271)=0.021, p=0.886. Calisan
tiketicilerin %56.7’si, calismayan tiketicilerin ise %52.0’si marketlerde satilan fast food drinlerini satin
almamaktadir. Tuketicilerin ¢alisma durumlari agisindan marketlerde satilan fast food Urlnlerini satin alma
durumlari arasinda farklilik istatistiksel olarak anlamli degildir X* (1, N=271)=0.569, p=0.45. 30 yasin
altindaki 1. gruptaki tuketicilerin blydk bir cogunlugunun (%62.7) marketlerde satilan fast food UrGnlerini
satin aldiklar belirlenmistir. 2. gruptaki tiketicilerin %51.9'u, 3. gruptaki tiketicilerin %34.8’i ve 4. gruptaki
tuketicilerin %27.9'u marketlerde satilan fast food Urinlerini satin aldigini belirtmigtir. Tiketicilerin yaslarina
gore marketlerde satilan fast food Urlnlerini satinalma durumlari agisindan gruplar arasindaki farklilik
istatistiksel olarak anlamli bulunmustur X* (3, N=271)=19.950, p=0.00. Tiketicilerin yasi yiikseldikge
marketlerde satilan fast food Urlnlerini satin alma orani azalmaktadir. Gelir seviyesi en dugik olan 1.
gruptaki tlketicilerin cogunlugu (%57.1) ve 3601-4600 TL arasinda gelire sahip olan 3. grubun gogunlugu
(%51.9) marketlerden fast food urunlerini satin alirken, diger gruplarin godunlugu bu Urtnleri satin
almamaktadirlar. Gruplar arasindaki farklilik istatistiksel olarak anlamli bulunmamistir X (4, N=271)=5.530,
p=0.24. Tiketicilerin marketlerden fast food Urilnlerini satin almalarinda en énemli gordikleri nedenler
besli likert olgedi (1: Kesinlikle etkisiz 2: Etkisiz 3: Ne etkili ne etkisiz 4: Etkili 5: Kesinlikle etkili)
kullanilarak degerlendirilmis, likert dlcek ortalamasi hesaplanmigtir. Tuketicilerin, marketlerden fast food
drtnlerini satin almalarinda en 6énemli gérdikleri nedenler hazirlama kolayhidi (4.18 puan) ve zamandan
tasarruf saglamasidir (4.07 puan). Bunlar sirasiyla lezzetli olmasi (3.35 puan), farkh Urinler yeme istegi
(3.12 puan), gesidin ¢ok olmasi (2.76 puan), fiyatinin uygun olmasi (2.73 puan), doyurucu uriinler olmasi
(2.70 puan), aligkanlik olmasi (2.51 puan) ifadeleri izlemektedir. Marketlerde satilan fast food Urtnlerinin
kalitesi (2.43 puan), aile bireyleri tarafindan dondurulmus uriinlerin sevilmesi (2.30 puan), glivenilir olmasi
(2.19 puan) ve etiket bilgilerinin tam ve guvenilir olmasi (2.17 puan), bu Urdnlerle ilgili reklam ve
promosyonlarin yapilmasi (2.03 puan) ve yemek yapmayi bilmeme (1.84 puan) ifadeleri bu Urinleri satin
alan tiketiciler tarafindan etkisiz nedenler olarak gériimektedir.

Tiketicilerin ayda bir-iki kez marketlerden tatli, pizza, dondurulmus patates, kofte, doner, ¢ig kofte,
nugget/shnitzel vb. fast food urlnlerini satin aldiklar gérilmektedir. Marketlerden hi¢ satin almadiklar fast
food urlnleri ise sogan halkasi/kroket, hamburger koftesi, balik Grtinleri, lahmacun/pide ve soguk sandvigtir
(Cizelge 13). Bektas vd. (2010) yihinda yaptiklari arastirmada tiketicilerin daha ¢ok pizza, dondurulmus
patates, kofte ve dondurulmus et ve et Urinlerini marketlerden satin aldiklarini belirlemiglerdir.

Cizelge 13.Tiketicilerin marketlerden satin aldiklan fast food Urinleri+

Table 13. Fast food products purchased at markets

Urainler Genel
Tath 2.39
Pizza 2.25
Dondurulmus patates 2.15
Kofte 1.87
Doner 1.85
Nugget/Schnitzel vb. 1.83
Cig kofte 1.77
Sogan halkasi/Kroket 1.43
Hamburger koftesi 1.39
Balik Grlnleri 1.35
Lahmacun/Pide 1.29
Soguk Sandvig 1.17

1:Hi¢ 2:Ayda 1-2 kez 3:Haftada 1-2 kez 4: Haftada 3-5 kez 5:Her glin

+Likert Olgek ortalamasidir.
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SONUGC VE ONERILER

CGalismada, her yas grubundan ve her kesimden fast food tiketen tiketicilerin oldugu belirlenmistir.
Yagsam kosullarinin degismesi ile birlikte uzayan is saatleri, bayanlarin galisma hayatinda yodun bir
sekilde olmalar fast food tiiketimini giderek arttirmaktadir. Ozellikle, gen¢ yastaki tilketiciler tarafindan
daha sik tiketilen fast food Urinlerinin tiketiminin siklasmasi pek ¢ok saglik sorununa neden
olabilmektedir. Ancak, fast food tlketiminin zararlarinin uzun vadede ortaya ¢ikmasindan ya da yeteri
kadar 6nemsenmemesinden dolayi, aslinda zararl oldugu herkes tarafindan bilindigi halde tiketiimeye
devam edilmektedir. Bu durumun olumlu ydnde degismesi icin bir dizi 6nlemler alinmalidir. Bu
Onlemlerden en Onemlisi, genclerin saglikli beslenmeye yonlendiriimesi i¢in ¢alismalar yapilmasidir.
Ozellikle okul kantinlerinde fast food Uriinleri yerine ev yemeklerinin yapilmasi ve ev yemeklerinin, daha
cok 6n planda tutulmasi ya da 6zendirilmesi konusunda calismalar yapilmaldir. Universitelerin
yakinlarina fast food restoranlari yerine ev yemekleri yapan restoranlar agiimali ve saglik beslenme bilinci
konusunda gengleri tesvik edecek ¢alismalar yapiimalidir.

Tiketim aliskanliklarinda g¢evrenin, dzellikle ailenin ve arkadaslarin etkisinin énemli dl¢tide oldugu
unutulmamalidir. O nedenle ailelerin bilinglendiriimesi ydninde calismalarin yapilmasi saglanmali, saglkli
beslenme yasam tarzi haline getirilmelidir. Aileler, ¢ocuklari ile birlikte mumkin oldugunca saglikli
beslenmelidir. Cocuklarda “fast food drtnleri buyikler tarafindan yenebilir’ algisi yaratiimamalidir. Fast
food Urtnlerinin neden ve ne sekilde herkes igin zararl oldugu anlatiimalidir. Ayrica fast food Urtnleri,
¢ocuklari édullendirme amach kullaniimamalidir.

Fast food tiketiminin kaginilmaz oldugu giniumuz kosullarinda, fast food tiketimi Gzerine yapilan
calismalar tuketicilerin tiketim aliskanhklari konusunda farkindalik yaratarak daha saglikli fast food
uriinlerine yénlendirilmesi saglanabilir. Ornegin, fast food hazirlanirken kullanilan malzemelerin (ev
koéftesi, mayonez, ketcap, ekmek vb.) ev yapimi ve dogal Urlnlerden yapilmis olmasina 06zen
gosterilmelidir. Fast food urlnleri ile birlikte gazli icecekler tiketmek yerine ayran tiketilebilir ya da
O0gunlerde icecek ve patates kizartmasi igeren mentler yerine Urin tek basina tercih edilebilir. Diger bir
taraftan, fast food tliketiimek istendiginde fast food Urlinleri, zaman yaratilarak disaridan almak yerine
evde hazirlanabilir.

Daha saglikli fast food urlnleri sunan yerel restoranlar, global dlgekteki fast food markalari ile
rekabet edebilmesi igin devlet tarafindan desteklenmelidir. Ayrica bu restoranlar, markalasma konusuna
onem vermelidir. Yerel restoranlarin isletme amblemleri olmali, Grlnlerini daha ¢arpici sekilde sunmali ve
tiiketicilere eve servis, internet (izerinden servis gibi imkanlar saglanmalidir. Ozellikle geng tiiketicilere
ulasabilmek adina sosyal medya sitelerinde reklam yapilarak Urinler tanitilmalidir. Tlketicilerin géziinde
prestij ve marka algisi yaratiimahdir. Ozellikle genglerin reklamlardan etkilendigi gérilmektedir. Bu
nedenle fast food markalarinin reklamlarina denetim getirilebilir ve bu reklamlarin okul gevrelerinden
uzaklastiriimasi saglanabilir. Daha saglikli Grtnlerin reklamlarina ya da saglikli yasami 6zendirmeye
yonelik reklamlara yer verilmelidir. Fast food restoranlarinin denetimleri sikilastirimaldir. Uriinlerin
uretiminde belli standartlarin saglandigindan emin olumaldir. Davranis degisikligi hedefleyen
midahalelerde alternatif olarak sunulacak yeni Urlnler tiketicilerin istekleri ve ihtiyaglari gbéz 6niine
alinarak gelistirilmelidir. T.C. Saghk Bakanhidi, T.C. Milli Egitim Bakanhgi, Universiteler ile ortak projeler
hazirlanarak saglikli beslenme konusunda d&grenciler, aileler, &gdretmenlerin bilinglendirilmesi
saglanmalidir. Bu konuda farkindalik yaratacak toplantilar yapilmasi gerekmektedir. Yapilan bu
calismalar dogrultusunda, saglkli gelecek nesiller yetistirebilmek adina bu konuda farkindalik yaratilarak,
basta gencler olmak Uzere herkesin daha saglikli Uriinlere yonlendiriimesinin saglanabilecegdi egitim
programlari ile tiketicilere i1sik tutulacaktir.
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0z
Amag: Calismada, Van Yiiziinci Yil Universitesi-Ferit Melen Havalimani
karayolu boyunca farkli peyzajlari temsil eden goruntilerin gorsel peyzaj

kalitesinin belirlenmesi, karayolu peyzaj planlamasina altlik olusturulmasi
amaglanmistir.

Materyal ve yontem: Calismada literatir taramasi, yol glizergah analizi, veri
temini, guzergah fotograf¢iligi, gorsel peyzaj kalite degerlendirme
parametrelerinin belirlenmesi, foto-anket hazirlanmasi ve anket sonuglarinin
analizi yapilmistir. Anket sonuglarinin belilenmesinde SPSS 20.0 istatistik
programi kullanilmistir. Likert dlgeginde 1 ile 5 arasinda bir deger vermek tzere
sorulan sorularla begeni diizeyini belirlemek icin aritmetik ortalama degerleri
verilmistir.

Aragtirma Bulgulan: Akademisyen ve 0Ogrenci gruplarina uygulanan anket
degerlendirmelerinden elde edilen sonuclar her iki grup agisindan yer yer
degisse de gorsel peyzaj tercihlerinde genel olarak benzer bir yonelim oldugu
ortaya ¢ikmigtir.

Sonug: Galismada, bir karayolunun gorsel peyzaj yapisinin giizel, gesitli, tatmin
edici, diizenli, agik ve glivenilir olmasi durumunda, bir otoyolun peyzaj degerinin
esit derecede kaliteli oldugu ortaya konmustur.

ABSTRACT

Objevtive: In the study, it was aimed to determine the visual landscape quality
of the images representing different landscapes along the Van Yuzincu Yil
University-Ferit Melen Airport highway and to form a base for the highway
landscape planning.

Material and method: The study conducted literature screening, road route
analysis, data supply, route photograply, visual landscape quality evaluation
parameters, photo-survey preparation and analysis of survey results. The SPSS
20.0 statical program was used to determine the results of the survey. The
Likert scale provides aritmetic averages to determine the likes level with
questions asked to give a value 1 and 5.

Results: Although the results from the survey assessments applied to
academician and student groups vary from both groups, visual landscape
preferences have generaly shown a similar orientation.

Conclusion: In the study, it was found that the landscape value of a highway is
equally good in the event that the visual landscape structure of a highway is
beatiful, diverse, satisfying, tidy, open and reliable.
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GiRIiS

Karayollari, yagam alanlarini birbirlerine baglantisini saglamak igin insan uriind yapilar oldugu igin
ekosistemde dogal olmayan bir varlik sayilmaktadir (Ergen, 1981). Kentlerin konumu, nifusu ve yonetimsel
ihtiyaclar ve aralarindaki mesafeler kara yollarinin yonini, genisligini ve kullanan araglarin sayisini
belirlemektedir. Karayolu glizergahi belirlendikten sonra, yol imari igin yapilan kazi ve dolgu ¢alismalari,
dogal peyzajda olumsuz etkilere yol acarak, flora ve fauna Uzerine baskilar yapmaktadir. Bu nedenle
karayolu yapim islemlerinde dikkat edilmesi gerekenler trafik akisi yaninda estetik degerlendirmenin ve
surekliik arz eden bir peyzajin planlamasidir. Yol yapim calismasindan 6nce uygulanacak peyzaj
planlamasiyla, dogay! korumakla birlikte seyahat eden kisilere glizel bakis agisi icerisinden gegis imkani
saglanmaktadir (Késeoglu, 1980; Altunkasa, 1998).

Karayolu, icinden gegtigi peyzaji etkileyerek c¢evreyi olusturan tim dogal varliklarla devamli bir
etkilesimde bulunan bir yapidir. Karayolunun dogal cevre (izerinde yarattigi olumsuz etkiler Unal (1993),
Yardim ve Peker (1993)'e gére genel olarak: (1) trafik guraltisa kirliligi, (2) gorsel cirkinlik olusturma, (3)
hava kirliligi olusturma, (4) tarimsal alanlar tzerine etkiler, (5) koruma alanlar Gzerindeki etkiler, (6) ekolojik
etkiler, (7) yapim asamasinda olusan bozulma ve yaralanmalar ve (8) yaya ve bisikletlilerin olugturdugu
etkiler seklinde siralanmaktadir (Karahan, 2003).

Ulagim aginda gerceklesen uygulamalarin mevcut durumu, karayolu peyzaji ve geligtiriimesi ile ilgili
yapilan bircok arastirma mevcuttur. Kdseoglu (1980), Spellerberg ve Morrison (1998) ‘e gore
karayollarinda bulunan koépri, menfez, tinel, alt ve Ust gecitler gibi yapilar bir yandan dogal yapiyi
bozarak flora ve faunayi etkilerken diger yandan da gorsel agidan olumsuzluklara yol agmaktadir. Diger
taraftan arastirmalar sadece yon ve trafik isaret levhalarindan olusan bir karayolunda seyahat eden
sirlculerin hata yaptiklarini ortaya ¢ikarmistir. Amerika’da yapilan bir galismada ise sirtcilerin %60’ 1
isaret levhalarini yetersiz ve kafa karistirici bulmuslardir (Alexander & King, 1967). Bu gercek, aslinda
otoyolda gorsel peyzaj kaynaklarin hem estetik amacgli hem guvenlik nedeniyle 6nem tasidigini
kanitlamaktadir. Caf (2014), calismasinda Bingdl-Erzurum D950 karayolu glizergahindaki koridorlari
tespit etmis ve bu koridorlarin peyzaj karakterlerini belirleyerek glizergdhin gérsel peyzaj kalitesini ortaya
koymustur. Sezen vd. (2019) kent i¢i yol agaclarinin sonbahar renk etkilerinin gorsel kalite analizini tespit
etmek amaci ile Erzurum’'da ana cadde niteliginde 15 farkli kent i¢i yolu arastirma materyali olarak
secgmiglerdir. Sonucgta Kent ici yol agaglari agik-yesil alanlar icerisinde cadde, bulvar ve refijlerde kent
ortamina estetik ve iglevsel katkilar sagladigini ortaya koymuslar. Karahan (2003)’e gore Ulasimin dnemli
bir oranini saglayan karayollari ve buginkl degisen profili ile otoyollar, giinden gune ilerleyen bilim ve
teknigin dnculiginde islevsel ve estetik anlamda gelismektedirler.

Arazi yapisinin degisken olmasindan dolayi, llkemizdeki karayollarin dogal ve kdltiirel peyzajinda
onemli gorsel ve ekolojik degisimler ortaya c¢ikmaktadir. Yol yapim calismalar basladigi zaman,
guzergahin belirlenme asamasinda dogal verilerle ele alinirsa olumsuz etkilerin seviyesi dusurilerek, en
yuksek gorsel kalite elde edilir. Bunlar yapiimadigi taktirde yolun gectigi bélgede mevcut olan gorsel
kaynaklarin ve bozulan ekolojik yapinin tekrardan yerine getiriimesi imkansiz veya ¢ok glc¢ olacaktir.
Ulagim peyzajlarindan konforlu olmasi, emniyetli bir glizergah olugturulmasi, monoton olmayan kaliteli
gorsel peyzajlarin sunmasi ve karayolunu tesvik edici nitelikte olmasi beklenen 6zelliklerdir.

Gorsel peyzaj degerlendirmelerinde uzman temelli galismalarda alaninin fiziksel 6zelliklerini
saptamak icin genellikle puanlama ydntemi kullaniimaktadir. Bu ama¢ dogrultusunda hazirlanan gorsel
peyzaj sorveyinden belirli kriterlere gbre gorsel peyzaj kalitesi, belirlenen alanlarin fiziksel 6zellikleri,
tasarim elemanlari ve ilkeleri kapsaminda degerlendirilir (Aksakal, 2019). Bu calismada Van YYU-Ferit
Melen havaalani arasindaki karayolu ve yakin ¢evresinin gorsel peyzaji, yolu kullananlarda yarattigi etkileri
puanlandirma yontemi ile arastiriimistir. Calismanin bu karayolunda gergeklestirimesinin nedeni, kentin
yerlesimi, cografi konumu ve Universitenin konumu nedeniyle kampis diginda yasayan 6grencilerin ve
akademik personel ile idari personelin Universiteye ulasmak i¢in yaklasik her gun 15-18 km'lik uzunlugu
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olan bu karayolunu kullanmalaridir. Yapilan analizler sonuglarina gére karayolu tzerindeki gorsel peyzaj
kalitesinin bu yolu sik kullananlarin algilarinda yarattigi olumlu ve olumsuz etkilerin ¢cevresel yonetiminde
oynayacag roller belirlenecektir. Bu baglamda peyzajin gorsel kalite yapisi ve ol¢utler karayolu peyzajlari
ile ilgili kararlar alinirken planlamaya dahil edilmesinin gerekliligi de ortaya ¢gikmigtir.

MATERYAL ve YONTEM

Bu arastirma, T.C. Van Yizinci Yil Universitesi Fen ve Miihendislik Bilimleri Yayin Etik Kurulu
tarafindandan 15/12/2020 tarihli, 86196 sayili belge numarasiyla onay almistir

Calismanin temel ve yardimci materyalleri; Van Yiizinc Yil Universitesi (Van YYU)-Ferit Melen
Havaalani arasindaki 18 km’lik karayolu, konuya ve alana iliskin literatir, hazirlanan foto-anket formu,
alandan gekilen fotograflar, Van Yizinci Yil Universitesi, mimarlik ve Tasarim Fakiltesinden anket
galismasina katilmayi kabul eden kigiler (akademisyen ve 6grenciler), SPSS 20.0 (Statistical Package for
the Social Sciences) istatistik programindan olusmaktadir. Van Yuzinci Yil Universitesi (Van YYU)-Ferit
Melen Havaalani arasindaki karayolunu daha ¢ok akademisyenler ile 6grencilerin kullanmasindan dolayi
anket 6rneklemimiz bu gruplara uygulanmistir.

Van ili Anadolu'nun en bilyiik kapali havzasi olan Van Goéli havzasinda yer bulunmaktadir. il
merkezi olan Van Diinya'nin hala yasanilan en eski kentlerindendir. iklimi karasal iklim olup bitki drtisi
bozkirdir. Yillik sicaklk ortalamasi 9°C'dir. Yilin en soguk ayi sicaklik ortalamasi -3.5°C, en sicak ayi
sicaklik ortalamasi 22°C'dir. Yilin yaklagik 90 ginu kar ortiist yerde kalabilmektedir. Ulkenin en ok
glines goren vyerlerinden biridir (Yilmaz vd., 2019). Van Yuziuncu yil Universitesi toplam nifusu
1.136.757'i asarak Turkiye'nin en kalabalik on dokuzuncu sehrinde yer almaktadir. Yaklasik 30.000
ogrencisi bulunan Universite Van Goli'nin kuzey kiyisinda ve Ercis yolu 15. km'de yerlesmistir (Sekil 1).
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Sekil 1. Calisma alani cografi konumu.

Figure 1. Geographical location of working area.

Calisma alanina ve konusuna yonelik literatlrr incelemesinde goérsel peyzaj kalite degerlendirmesi
ve karayollari peyzajina iligkin literatir incelenmistir. Foto- anket yontemi kullaniminda karayolu peyzajina
dair gorsel peyzaj kalite degerlendirmesinde parametrelerin belirlenmesinde yararlanilan g¢alismalar
Cizelge 1'de yer almaktadir.
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Cizelge 1. Parametrelerin belirlenmesinde yararlanilan galismalar

Table 1. Studies used for determining parameters

Parametreler Yazarlar Anket Grubu

Diizenli- karmasik, agik- kapali, bakimli- bakimsiz, basit- gesitli, dogal elemanlar Cakci (2007) Uzman

baskin- yapisal elemanlar baskin Kullanici

Bitkisel gesitlilik, dogal manzara etkisi, orman ve gayir-mera varlid, etkili su 6gesi, Irmak ve Yilmaz (2010) Kullanici

dag manzarasi, tarihi ve arkeolojik degerler, kirsal yerlesim dgelerine sahip olma,

etkili jeomorfolojik 6gelerin varlidi, renk etkisi/canlilik, orijinallik/6zgiinlik, heyecan ve

glven vericilik.

Dogallik, cesitlilik, uyum, agiklik, gizem, perspektif, giiven, diizen, rekreasyon degeri Ozhanci ve Yilmaz Kullanici

(2011)

Ritim, tekrar, denge, oran, vurgu, armoni, begeni Dinger (2011) Uzman
Kullanici

Manzara, uyum, dogallik, bakim, aciklik, diizen, hareket, heyecan verici, given Eling (2011) Kullanici

Dogallik, cesitlilik, A¢ikhk, Karmasiklik, Gizem, Guven, Diizen, manzara guzelligi Celik (2013) Uzman
Kullanici

Dogal-yapay eleman, uyumlu- uyumsuz, bakiml -bakimsiz, acik- kapali, dizenli- Gultirk (2013) Uzman

duzensiz, guvenli -guvensiz, manzara guizelligi Kullanici

Dogallik, cesitlilik, gizem, manzara glizelligi, uyum, ilginglik, giiven, canlilik, heyecan Caf (2014) Kullanici

verme ve dzgunlik

Dogallik, karmasiklik, tutarlihk, gorintd, rahatsizlik, mevsimsellik, dl¢l, yonetilebilirlik, Aytas ve Uzun (2015) Uzman

tarihselik Kullanici

Dogallik, cesitlilik, uyum, agiklik, gizem, perspektif, arazi sekli, manzara ve Benliay vd. (2015) Uzman

rekreasyon degeri Kullanici

Canlilik, peyzaj gesitliligi, dogallik, uyum/harmoni, etkileyicilik ve gizemlilik Duzgiines ve Demirel Uzman

(2015)

Uyum, okunabilirlik, etkili su 6gesi varligi, agikhk, duzen, guvenilirlik, orijinallik, Kiper ve Cengiz (2016) Kullanici

manzara guzelligi ve tarihi doku

Dogallik, uyum, okunabilirlik, arazi sekli, rekreasyonel deger, manzara guzelligi, Kiper vd. (2017). Uzman

mekansal karakteristikler Gozlemci

Calisma kapsaminda hazirlanan anket formunun ilk boélimid ulasilabilir 6rneklem baydklaga
yéntemiyle belirlenen akademisyen grubunda 26 kisi ve 6grenci grubunda 51 kisinin demografik 6zelliklerini
(yas, cinsiyet, egitim, meslek ve gelir durumu) belirlemeye yoéneliktir. Akademisyen grubunu; Van Yizincu
Yil Universitesi Peyzaj Mimarh@ Bolimi, Sehir ve Bolge Planlama Boélimii, Mimarlik Bolimi 6gretim
uyeleri ve Peyzaj Mimarhgi Bolumi arastirma gorevlileri, Doktora égrencilerinden olugmustur. Ogrenci
grubu ise Van Yuzincu Yil Universitesi Tasarim ve Mimarlik Fakltesi Peyzaj Mimarligi Bolumu 6grencileri
ile Sehir ve Bolge Planlama dgrencileri olusturmustur. Akademisyen grubu 19 kisi 6gretim Uyeleri, 7 Kisi
arastirma gorevlileri ve Doktora 6grencilerinden olusurken, égrenci grubu 19 kisi Yuksek Lisans ve 32 kisi
Lisans 6grencilerinden olugmustur. ikinci bolimi ise bu kigilerin Van YYU-Havaalani arasi karayolu
peyzajinin gorsel kalitesine yoénelik yargilarini saptamak tizere likert élgeginde 1 ile 5 arasinda (5 en yiksek,
4 yiksek, 3 orta, 2 dusik ve 1 en dusik) deger vermeleri istenen sorular yer almaktadir. Ankete
katilanlardan giizergahin gorsel peyzaj kalitesini 9 gorsel kavram olan; bakimhlik, butunsellik, agikhk, dizen,
canllik, cesitlilik, guvenirlik, memnuniyet, manzara guzelligine goére degerlendirmeleri istenmistir (Clay &
Smidt, 2004; Tveit vd., 2006; Sevenant & Antrop, 2009; Bulut vd., 2010; Zhang & Lin, 2011; Asur, 2019).
Anketler dijital ortamda hazirlanarak akademisyen ve 6grencilere internet lzerinden génderilerek gorsel
peyzaj tercihlerinin belirlemeleri istenmistir. Calismada goérsel peyzaj degerlendirmesinde gecerli bir yéntem
(Clay & Smidt, 2004; Cakci, 2007; Sezen vd., 2019; Asur, 2019) olarak fotograf kullaniimistir. Anket
formunda kullanmak tizere Van YYU-Havaalani arasi karayolu sinirlari icerisinde cekilen (938 fotograftan)
uzman kisiler tarafindan 34 adet fotograf segilmistir (Sekil 2). Fotograflar 26 Ekim 2019 12.00-15.00 arasi ve
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27 Ekim 2019 11.00-17.00 tarihleri arasinda 24.2 Megapixel digital fotograf makinesi ile g¢ekilmistir.
Goruntiler farkli peyzajlari temsil eden; ana hat, Ust gecit, yaya yolu, giizergah c¢evresi, refijler, tabela ve
billboardlar olarak 6 grubu igermektedir. Anket verilerinin tutarhhgini analiz etmek igin Cronbach Alfa
Katsayisi ile guvenirlik testi yapilmig ve verilerin kendi igcinde tutarli oldugu gérilmustir (Cronbach
alfa=0,991). Demografik 0Ozelliklerin degerlendiriimesinde siklik (Frequency) analizi yapilarak, 6grenci
ozelliklerinin yiizde dagilimlari belirlenmistir. Ogrenci ve akademisyen gruplarinin begeni derecelerinin
belirlenmesinde aritmetik ortalama degerlerine bakilmigtir. Aritmetik ortalamalar her bir fotograf igin
hesaplanarak, begeni yiizdeleri ortaya konmustur.

Sekil 2. Van YYU-Ferit Melen Havaalani arasindaki karayolu boyuna ait fotograflar (Orijinal, 2019.
Figure 2.Photos of the highway between Van YYU and Ferit Melen Airport (Original, 2019).
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ARASTIRMA SONUCLARI ve TARTISMA

Yapilan foto-anket ¢alinmasi bu karayolunu kullanan akademisyenler ve dgrencilerden olugan iki
gruba uygulanmistir. Calismada ankete katilanlarin % 40.3'0 erkek. %59.7 'i kadindir ve %79.2’si 19-29.
%16.9'u 30-49. %3.9'u 50-65 yaslari arasindadir. Katilimcilarin %23.4’G doktora. %31.2’si yuksek lisans
ve %45.5'i ise lisans okumaktadir. Ankete katilanlarin %24.7'si akademisyenlerden %75.3'U
ogrencilerden olusmaktadir. Akademisyen grubun fotograflari degerlendirmeleri sonucunda elde edilen
verilerin aritmetik ortalama degerleri Cizelge 2'de verilmistir. Cizelgeye gore 9 dederlendirme faktoriinin
aritmetik ortalama puanlarinin aldig1 degerlerinin birbirine yakin oldugu ve bu degerlerin ortalamanin biraz
altinda seyrettigi (2.28 - 2.86) gorulmektedir. Akademisyenlerce en yiuksek degerden en dusik degere
dogru faktorlerin siralamasi; aciklik (2.86), guvenirlik (2.84), dizen (2.79). canllik(2.72), bakimlilik (2.68),
butunsellik (2.58), memnuniyet (2.55), gesitlilik (2.49) ve manzara guzelligi (2.28) seklindedir.

Cizelge 2. Akademisyen grubu anketi aritmetik ortalama degerleri

Table 2.The arithmetic mean values of the academic group survey

Fotograf No  Bakimlilik  Bitinselik ~ Aciklik Duzen  Canliik Cesitliik Guvenirlk Memnuniyet gﬁ;‘éﬁg’}
1 1.3462 1.7692 29231 20769 1.6923 1.6154  2.2308 15769  1.2692
2 1.0769 1.3462 1.8462  1.4615 15000 1.5385  1.1154 1.2000  1.2000
3 2.8846 2.6154 2.8462 27692 2.8462  2.5000  3.2308 24231  1.8462
4 2.6538 2.6538 31923 31154 27308 24615  2.7308 2.1538  2.6923
5 1.4615 1.5769 25000 19231 1.7308 1.5769  2.0000 1.4615  1.5000
6 1.0000 1.0000 1.2692  1.0385 1.0385 1.2692  1.0769 1.0385  1.0000
7 1.9615 1.8846 1.8077 21923 1.6154  1.6538  2.2692 1.8077  1.0769
8 1.0385 1.0769 1.2308 11154 1.0769  1.1923  1.1538 1.0385  1.0000
9 1.4615 1.5385 21538 18462 1.6538 15769  1.7308 13077  1.1154
10 1.1154 1.2308 1.3077 11538 15769  1.5385  1.3077 1.0769  1.0000
11 2.6923 2.4231 25769 26538 3.0385 2.8462  3.0000 2.6538  2.3077
12 1.3077 1.5769 1.9615  1.7308 1.8462 1.7308  1.7692 1.6538  1.4615
13 3.9615 3.5385 37692  3.8462 37308 3.1538  3.8846 3.4615  3.0000
14 2.9231 2.8077 3.0385  3.0000 3.0769 2.8462  2.9615 2.0385  1.7308
15 2.3077 2.1154 24231 23462 2.3846  2.2692  2.5769 1.9615  1.3846
16 2.8077 2.3462 21923 23462 2.8077  2.4231  2.8846 2.0769  1.5000
17 2.8846 2.7308 29231 28846 29231 26154  2.8077 2.3846  1.6538
18 2.2308 2.0769 22692 22692 2.6154  2.5000  2.6538 1.8462  1.4615
19 1.8462 1.8077 17692  1.8846 29231 23077 19615 1.6538  1.2692
20 2.1923 2.1538 1.8846  2.0000 2.1154 2.1154  2.6923 21923 1.3462
21 2.8462 2.5769 29231 29231 3.1538 2.5385  2.9231 2.0000  1.8077
22 1.3846 1.3846 1.8462 15769  1.8077  1.5000  1.4231 1.2692  1.2308
23 3.4615 3.6154 3.7692  3.6538  3.6923  3.2308  3.6538 3.6154  3.3077
24 2.0385 2.1154 23846 21923 2.6154 2.5385  2.3846 25000  2.4231
25 3.9615 3.6538 3.9231  4.0385 2.8846  2.5000  3.8846 3.9615  3.8077
26 3.7692 3.6923 4.0385  3.8846 3.6154 29231  4.0000 3.6923  3.3846
27 4.4800 4.2692 43846  4.6923 4.4231 3.8462  4.5769 4.6538  4.5600
28 4.0769 3.6154 41923 40800 3.6154  3.4615  4.0000 4.4000  4.2692
29 4.4231 4.1923 41538 42692 4.1538 42692  4.3462 43077  3.9615
30 4.5385 4.3077 45769 46154 4.3846 41154  4.5000 4.6538  4.2308
31 3.6923 3.5769 3.8846  3.7308 3.0769  2.7308  3.6538 31923  3.1154
32 3.8462 3.4231 3.9231 39231 3.6538 3.2692  3.8077 3.7308  3.6923
33 3.5385 3.2692 34231 35385 2.8077 2.6923  3.6154 3.8846  3.2800
34 4.1538 4.0385 42308 43077 3.8846  3.7692  4.1154 4.2692  3.8846

Genel 2.68 2.58 2.86 2.79 2.72 2.49 2.84 2.55 2.28

Ortalama
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Ogrenci grubun fotograflar degerlendirmeleri sonucunda elde edilen verilerin aritmetik ortalama
degerleri Cizelge 3'de verilmistir. Cizelgeye gore 9 degerlendirme faktériniin aritmetik ortalama
puanlarinin aldi§i1 degerlerinin birbirine yakin oldugu ve bu degerlerin ortalamanin biraz altinda seyrettigi
(2.34 - 2.76) gorilmektedir. Ogrenciler tarafindan en yilksek degerden en disiik degere dogru faktorlerin
siralamasi; Aciklik (2.76), canlilik (2.68), dizen (2.64), guvenirlilik (2.63), memnuniyet (2.62), blttinsellik
(2.56), cesitlilik (2.56), bakimlilik (2.52), manzara guzelligi (2.34) seklindedir.

Cizelge 3. Ogrenci grubu anketi aritmetik ortalama degerleri

Table 3.Student group questionnaire arithmetic mean values

Fotograf No  Bakimlilik  Bitinselik ~ Agikllk Duzen  Canliik  Cesitllik  Guvenirik  Memnuniyet gﬁ;‘;‘;‘fgﬁ
1 1.9020 1.8235 2,607 21961  1.9020  2.0000  2.1373 1.8431 1.4902
2 1.3922 1.3529 16667 1.2941 14118 16275  1.3725 1.3725 1.3333
3 2.9608 2.6863 2.9608 29804 26471  2.8039  3.0980 2.6863 2.0392
4 2.7647 2.8235 3.1765 29020  2.8039  2.6667  2.8039 2.6471 2.0392
5 1.8627 1.8627 2.1569 19804 19804  1.8039  2.0588 1.6275 1.4902
6 1.1961 1.2549 1.6667 1.1765  1.2549 13333  1.2745 1.0600 1.1961
7 1.9020 1.9020 1.8627 19412 17451 17059  1.9412 1.7647 1.4510
8 1.3529 1.4902 17451 1.4902 14706 14510  1.3137 1.3725 1.1373
9 1.5686 1.5882 1.0608 1.6667  1.7451  1.6078  1.7059 1.3725 1.2745

10 1.4902 1.3725 17647 14510 14902 13725  1.7647 1.4510 1.4902
11 2.7451 2.5294 2.8235 27647  2.8235 27843  2.9608 2.6863 2.3922
12 1.6275 1.6275 20196 16863 19020  1.8627  2.1961 1.6863 1.4510
13 3.3529 3.3529 34510 3.3137 35294  3.0784  3.3922 3.2549 3.0000
14 2.6863 2.6471 2.6471 27059 27059  2.6863  2.6667 2.2941 1.6078
15 2.2157 2.0980 22549 21765  2.3333  2.0784  2.2157 2.0196 1.6275
16 2.5098 2.1765 21373 20784 27059  2.3725  2.5490 2.1569 1.7451
17 2.5490 2.2745 2.6275 25490  2.8431 25294  2.6275 2.4706 2.0196
18 2.25491. 2.1373 22745 22941 24706  2.3529  2.2549 2.3333 1.7451
19 1.8039 1.7647 2.1961 18431 26471  2.0000  2.0000 1.7843 1.7200
20 2.3137 2.0196 22745 22157 24510 22353  2.5686 2.0784 1.7451
21 2.2549 2.0196 2.6667 22157 27451 25098  2.4902 2.1569 1.9608
22 1.3725 1.4314 16667 1.3922 15882 17647  1.3725 1.3725 1.3333
23 3.3725 3.4510 3.5294 32549 35098  3.2745  3.1765 3.5294 3.1569
24 2.2941 2.1765 24314 23137 24510 25294  2.4314 2.6863 2.4902
25 3.5294 3.3922 35490 35686  3.4314  3.1765  3.5882 3.8039 3.5294
26 3.4314 3.4314 3.5686 3.5098  3.4510  3.2745  3.5882 3.6863 3.3922
27 4.2941 4.1961 42745 43725 41961  4.0980  4.1765 4.5686 4.4118
28 4.0392 3.9412 40784 4.0196  3.9608  3.7451  4.0196 4.2941 4.1569
29 4.0392 3.9020 3.8431 3.8431 39216  3.6863  3.8627 4.1569 3.8039
30 4.2353 4.0392 41373 42745 41765  3.9216  4.1961 4.4118 4.0980
31 3.1176 3.2157 34902 32157 31961  3.2353  3.1765 3.1176 2.9216
32 3.8431 3.7647 3.7843 3.8039 37255  3.4706  3.8824 3.9412 3.7059
33 3.6863 3.6667 3.5686 3.8431  3.3333  3.1765  3.8039 3.9608 3.3529
34 3.8039 3.7059 3.8431 3.7843  3.8235  3.5294  3.6863 3.9804 3.7255
Genel 2.52 2.56 276 264 2.68 2.56 2.63 2.62 2.34
Ortalama

Akademisyen grubuna vyapilan anket sonucunda fotograflar bedeni dereceleri agisindan
incelendiginde; en yiksek begdeniye sahip fotograflarin aritmetik ortalamasi sirasiyla 13, 25, 26, 27, 28,
29, 30, 31, 32, 33, 34 ; en dusUk begeniye sahip fotograflarin aritmetik ortalamasi sirasiyla 1, 2, 5, 6, 8, 9,
10, 12, 15, 19, 22 no.lu fotograflar oldugu belirlenmistir (Cizelge 4).
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Ogrenci grubuna yapilan anket sonucunda fotograflar begeni dereceleri agisindan incelendiginde; en
yuksek begeniye sahip fotograflarin aritmetik ortalamasi sirasiyla 13, 23, 25, 26, 27, 28, 29, 30, 32, 33, 34;
en dusuk begeniye sahip fotograflarin aritmetik ortalamasi sirasiyla 1, 2, 5, 6, 7,8, 9, 10,12, 19, 22 no.lu
fotograflar oldugu belirlenmistir (Cizelge 4). Buna gore ortalama en yiiksek puani, akademisyenlerden 27 ve
30 no'lu fotograf ve en dislik ortalama puani 6 no.lu fotograf, 6grenci grubundan ortalama en yiksek puani
27 no.lu fotograf ve en dislk ortalama puani 6 no.lu fotograf almistir.

Cizelge 4. Parametrelere gore en yiksek ve en duguk puanl goruntiler ve aritmetik ortalama degerleri

Table 4. Images with the highest and lowest scores according to parameters and their arithmetic mean values

Akademisyen Ogrenci
Fotograf | Ortalama Fotograf | Ortalama Fotograf | Ortalama Fotograf | Ortalama
No En Yiiksek No En Diisiik No En Yiiksek No En Diisiik
13 3.59 1 1.70 13 3.30 1 1.98
25 3.62 2 1.36 23 3.36 2 1.42
26 3.66 5 1.74 25 3.50 5 1.86
27 4.43 6 1.08 26 3.48 6 1.26
28 3.96 8 1.10 27 4.28 7 1.80
29 4.23 9 1.59 28 4.02 8 1.42
30 4.43 10 1.25 29 3.89 9 1.61
31 3.40 12 1.67 30 4.16 10 1.48
32 3.69 15 2.19 32 3.76 12 1.78
33 3.33 19 1.93 33 3.59 19 1.97
34 4.07 22 1.49 34 3.76 22 1.47

Akademisyen ve dgrenci grubunun fotograflara iliskin degerlendirme sonuclari Cizelge 5'de
verilmistir. Her iki gruba da uygulanan anket degerlendirmeleri cercevesinde elde edilen sonuclar,
akademisyen ve dgrenci durumuna gore kismen degigse de parametrelere gore en yuksek ve en disuk
alan fotograflarda benzer bir egilim oldugu soylenebilmektedir. Sonuclara gére her iki grup tarafindan;
bakimlilik, butunsellik, duzen, canlilik, givenirlilik, memnuniyet parametreleri giizergah Uzerinde yol
kenarinda kalan moloz yiginlarinin bulundugu 6 numaral fotografin en disik puan almigtir. Agiklik
parametresi her iki grubun tercihinde farkli deder almigtir. Aciklik parametresi akademisyen grubundan
Sanayi Boélgesi cevresinde bulunan moloz yiginlarinin bulundugu 8 numarah fotografi en disik puani
alirken, 6grenci gurubundan ise Universite gikisi- Organize Sanayi bélgesinin oldugu 1 numarali fotograf
en disuk puani almaktadir. Manzara guzelligi icin akademisyen ve 6grenci grubu tarafindan en az tercih
edilen goruntiler; Guzergah Uzerinde yol kenarinda kalan moloz yidinlarinin bulundugu 6 numarali
fotograf, Sanayi Bolgesi ¢evresinde bulunan moloz yiginlarinin bulundugu 8 numarali fotograflar iken,
akademisyen grubu buna ek olarak Karayolu tzerindeki Mermer Sanayi Bdlgesinin oldugu 10 numarali
fotografi da manzara guzelli§i bakimindan en disik puani vererek de@erlendirmistir. Her iki grup
tarafindan diizen, canlilik, memnuniyet ve manzara guzelligi parametreleri en yiiksek puani; Havalimani
yolu tzerindeki reflj dizenlemesinin oldugu 27 numarali fotograf almistir. Akademisyen grubuna goére
Havalimani kavsagi orta reflj dizenlemesinin oldugu 30 numarali fotograf bakimlilik, bultinsellik ve
aciklik bakimindan; Havalimani kavsagi cevre refiij diizenlemesinin oldugu 29 numarali fotograf gesitlilik
bakimindan ve Havalimani yolu tzerindeki reflj dizenlemesinin oldugu 27 numarali fotograf givenirlik
bakimindan en yiksek puani almistir. Ogrenci grubu akademisyen gurubundan farkh disinerek;
Havalimani yolu uzerindeki reftj dizenlemesinin oldugu 27 numarali fotograf bakimhlik, butunsellik,
cesitlilik, agiklik parametreleri Havalimani kavsagi orta refiij diizenlemesinin oldugu 30 numaral fotograf
da giivenirlik bakimindan en yilksek puani almistir. iki gruba da uygulanan anket degerlendirmeleri
sonucunda elde edilen sonuclar akademisyen ve 6grenci grubuna gore yer yer degisse de gorsel peyzaj
tercihlerde genel olarak benzer bir yonelim oldudu ortay ¢ikmistir.
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Cizelge 5. Parametrelere gore akademisyen ve 6grenci gruplarindan en yuksek ve en diistk puanli géruntuler

Table 5. Images with the highest and the lowest scores from academician and student groups according to parameters

Akademisyen Ogrenci
Parametreler Parametreler
Deger Fotograf No Deger Fotograf No
En Yuksek 30 En Yiksek 27
Bakimlilik = Bakimlilik —
En Dusuk 6 En Dusuk 6
En Yuksek 30 En Yiksek 27
Butlinsel = Butinsel —
En Dusuk 6 En Dusuk 6
En Yuksek 30 En Yiksek 27
Aciklik = Agiklik —
En Dusuk 8 En Dusuk 6.1
En Yiksek 27 En Yiksek 27
Duzenli Duzenli
En Dusik 6 En Duslk 6
En Yiksek 27 En Yiksek 27
Canlilik Canlilk
En Dusik 6 En Duslk 6
o En Yiksek 29 o En Yiksek 27
Cesitlilik =— Cesitlilik =
En Dusuk 8 En Dusuk 6
o En Yiksek 27 o En Yiksek 30
Guvenirlilik =— Givenirlilik —
En Dusuk 6 En Dusuk 6
) En Yuksek 27.30 . En Yiksek 27
Memnuniyet — Memnuniyet —
En Dusuk 6.8 En Dusuk 6
En Yuksek 27 En Yiksek 27
b A — Manzara Giizelligi —
Guzelligi En Dustik 6.8.10 En Disiik 8

Calismada Van Yuzinci Yil Universitesi ile Ferit Melen Havalimani arasindaki karayolunun peyzaji
bu yolu sik kullananlardan YYU Mimarlik ve Tasarim Fakiiltesi 6grencileri ile akademisyenleri tarafindan
nasil algilandigi arastinlmistir. Yapilan bu calisma ile karayolunun gorsel peyzaj kalitesini ortaya koyarak,
iyilestiriimesi yapilacak olan bu karayolunun planlama ve tasarimlarina altlik olugturmasi hedeflenmigtir.
Akademisyen grubunda en yiksek aritmetik ortalamaya sahip 3 faktér; acgikhk dizen ve glvenirlik
olmaktayken manzara gizelligi, gesitlilik ve memnuniyet en disik aritmetik ortalamaya sahiptir. Ogrenci
grubunda en yuksek aritmetik ortalamaya sahip 3 faktor; acgiklik, diizen ve canlilik olmaktayken manzara
guzelligi, cesitlilik ve bakimlilik en dusuk aritmetik ortalamaya sahiptir. Cikan sonuclara gore 9
degerlendirme faktori ile ilgili ayni meslek disiplinine ait iki grubun ¢ok farkli disiinmedikleri ortaya ¢ikmigtir.
Bu beklenen bir sonu¢ olabilir, ancak Kami€aityté-Virbadiené ve JanuSaitis (2004) calismasinda kirsal,
kentsel, endistriyel ve dogal alanlarindaki gorsel kalitesini belirlemek amaciyla uzmanlar, meslek disi kisiler
ve her ikisinin de bulundugu karisik gruplarla gérsel peyzaj kalite dederlendirmesi yapmisglardir. Sonucun
meslek disi kisilerin ve uzmanlarin tercihlerinin tim gorsel kalite faktorleri bazinda birbirine yakin degerler
aldigi ortaya konulmasi dikkat cekmektedir. Calismada Van YYU-Ferit Melen Havalimani arasindaki
karayolunun gorsel peyzaj tercihlerinde her iki grubun en yiksek aritmetik ortalamaya sahip
parametrelerden diizen ve agiklik parametresinin olmasi, Cakci (2007), Tepe (2010), Aytas ve Uzun
(2015)'in calismasinda duzenlilik, agikhk, glven ve canlilik seviyelerinin mekan tercihleri izerine dogrudan
etkili oldugu sonucuyla paralellik géstermektedir. Her iki grup bakimh olan alanlari daha ¢ok tercih ettikleri,
bakimsiz alanlari tercih etmedikleri Cakci (2007), Cakgl ve Celem (2009), Tepe (2010) calismalariyla
ortismektedir. Calismada cinsiyet, yas ve gelir duzeyi faktorlerine gore begenilen ve begenilmeyen
fotograflarda bir farklihk olup olmadigina bakilmistir. Analiz sonucunda 9 parametreye gore fotograflar ayni
derecede begenilmis olup bir farklilik tespit edilememistir. Yol boyunca peyzajlarin tercih sebepleri ile
parametreler arasinda iliski kurularak degerlendirmeler yapilmistir. Calismada bu karayolu lizerinde peyzaj
tercihlerinin Uzerinde dogrudan etkili olan duzenlilik, agiklik, gliven ve canlilik parametreleri mekanin yiksek
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peyzaj dedere sahip olmasini sagladi§i ortaya c¢ikistir. Bu glizergah boyunca manzara guzelligi, cesitlilik,
bakimlilik ve memnuniyet agisindan ¢ok az begenildigi tespit edilmistir. incelemesinde her iki grubun en cok
begendikleri (birebirlerine en yakin puan aldiklari) 27 ve 30 numaral gériintilerdir. Bu iki peyzajda dizen,
acikhk, bakimlilik kriterlerinin Ust seviyede olmasiyla birlikte refijdeki kivriml hatlar ve bitkilendirme olumiu
etkisi gbze carpmaktadir. Bununla birlikte galismanin sonuglarina gore en az begeni alan peyzaj
(birebirlerine en yakin puan aldiklari) 6 ve 8 numarali gorintuler bitki 6rtisiinden yoksun, moloz yigintilariyla
kirli gorsel etkisiyle bakimsiz olarak dikkat cekmektedir (Sekil 3).

En ¢cok bedenilen karayolu peyzaiji

Sekil 3. En ¢ok ve en az begenilen karayolu peyzajlari.

Figure 3. The most and the least admired road landscapes.
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0z
Amagc: Bu galismada iki farkli ddnme dairesi ¢apina sahip tavan tipi vantilatérin

hava hareketlerinin Hesaplamali Akigkanlar Dinamigi (HAD) yontemiyle ortaya
konulmasi ve en uygun turbilans modelinin belirlenmesi amaglanmigtir.

Materyal ve Ydntem: ilk asamada, tavan tipi vantilatérlerin fan merkezinden
belirli uzakliklardaki eksenel yéndeki hava hizi degisimleri Olglimustur. Bu
amagla zeminden iki farkli yikseklik (1.0 ve 1.5 m) dikkate alinmistir. ikinci
asamada farkh tirbulans modelleri ile hesaplamal akiskanlar dinamigi analiz
yoéntemiyle hesaplanan degerler, dlcim degerleri ile kargilastiriimigtir.

Aragtirma Bulgulari: Sonuglar istatistiksel olarak degerlendirildiginde, en
distik MAE ve NRMSD degerleri 4 m dénme dairesi ¢api igin Spalart Allmaras
ve SST k-o modellerinde, 5 m dénme dairesi gapi icin SST k-0 modelinde
bulunmustur. Grafik kargilagtirmalar incelendiginde SST k-o modelinin diger
modellere gbre az da olsa daha iyi tahminlemeyi gergeklestirdigi gérilmektedir.

Sonug: HAD similasyon modellerinin ¢ézim yaklasimlari birbirine oldukca
yakin bulunmustur. Turbilans modelinin uygun segimi ve iyi yapilandiriimis ag
yapisi ile zeminden belirli yukseklikteki noktalarda HAD similasyonu ile
deneysel verilere ¢ok yakin tahminlerin elde edilebilecegdi ortaya konulmustur.

ABSTRACT

Objective: The objective of this study was to determine the air movements of
the ceiling fan with two different rotation circle diameter by using Computational
Fluid Dynamics (CFD) method and select the most suitable turbulence model.

Material and Methods: In the first stage, the air velocity changes in the axial
direction of ceiling fans at certain distances from the fan center were measured.
For this purpose, two different heights (1.0 and 1.5 m) from the ground were
taken into account. In the second step, the values calculated by the
computational fluid dynamics analysis method using different turbulence models
were compared with the measurements.

Results: The results were evaluated statistically. The lowest MAE and NRMSD
values were found by using the Spalart Allmaras and SST k- models for fan
with a 4 m rotation circle diameter, and the SST k-o model for fan with a 5 m
rotation circle diameter. Based on the graphical comparisons, it can be stated
that the SST k-0 model made slightly better estimations than the other models.

Conclusion: The solution approaches of the CFD simulation models were
found to be close to each other. The appropriate selection of the turbulence
model and considering the well-designed mesh structure, it has been shown
that estimates that are very close to experimental data can be obtained by CFD
simulation at certain heights above the ground.
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GiRIiS
Tarimsal isletmelerde Uretimin yapisina bagh olarak c¢evresel iklim faktérleri 6nemli rol

oynamaktadir. Iklim faktérlerinden havalandirma, ézellikle hayvansal iiretimde acik, yari agik veya kapali
hayvan barinaklarinda ve seralarda tretime 6nemli diizeyde etki etmektedir.

Ciftlik hayvanlarinda normal vucut sicakliklar, tlrlere ve yetistrmeye bagli olarak degisim
gostermekle birlikte blylkbas ciftlik hayvanlarinda yaklagik 38°C, kanatlilarda 41.7°C civarindadir. Diger
canlilarda oldugu gibi, ¢iftlik hayvanlarinda da vicudun tim tepkileri blaylk o6l¢iide ortamin sicakligina
bagli olup, etkide bulunan tum hucreler bu vicut sicakligini dengede tutacak sekilde kosullanmaktadir.
Vicut sicakligi, ortam havasi sicakligindan yiksek oldugunda vicuttan dis ortama surekli 1s1 kaybi, tersi
kosullarda ise dis ortamdan viicuda sirekli 1si iletimi olmaktadir. Bu durumda vicut sicakliklarinin s6z
konusu sinirlarda tutulmasi, vicuttan olan is1 Uretimi ve i1s1 yayiniminin dengelenmesi ile miumkin
olmakta ve hayvanlar bunu metabolik yolla gerceklestirmektedir. Hayvanlarin yiksek sicakliklarda uzun
sure kalmalari durumunda, yem tiketimleri ve tiroid etkinlikleri azalmakta, bunun sonucunda metabolik
hizda disuUsler olmaktadir. Yuksek sicakhgin olumsuz etkisinin, ortamdaki yiiksek oransal nem ile daha
da arttigi gorilmektedir. Bunun nedeni terleme ile vicuttan buharlasmanin ¢ok azalmasi sonucunda
buharlasmanin olusturacadi serinletme etkisinin ortadan kalkmasi ile agiklanabilir. Vicut sicakhginin
dengede tutulmasinda, sicaklik ve nem yaninda hava hizinin da etkisi 6énemli bir parametre olup, hava
hizindaki artig, tasinim ve buharlasma ile olan 1si yayinimlarini kolaylastirmaktadir (Mutaf, 2012).

Havalandirma, dogal ve zorlamali olmak Uzere iki ydntemle gerceklesmektedir. Zorlamali
havalandirmada yaygin olarak vantilatérler yatay veya disey konumda uygun araliklar ile yetistirme
bélgelerinin igine yerlestirilerek, uygun hava debileri ve hizlari saglanarak havalandirma isleminde
kullaniimaktadir. Havalandirma vantilatérleri, buylkbas ve kimes hayvanlar igin kapali hayvan
barindirma tesislerindeki mekanik havalandirma sistemlerinin temel bilesenleri icerisinde yer almaktadir.
Vantilatérler, hem hava akigi hem de hava degisimi olusturarak ortamin hem hava degdisimini hem de
serinlemesine katki saglayarak sicak ortamlarda termal konforu arttirmaktadir. Vantilatérlerin tasidigi
temiz hava, hayvanlara oksijen saglamakta ve tesisten fazla isiyi, nemi ve havadaki Kkirleticileri
uzaklastirmaktadir. Gerekli hava degisim miktari hayvan boyutuna, stok yodunluguna, tiriine ve gelen
hava sicakligina bagl degisim gostermektedir (Casey et al., 2008). Tavan vantilatorleri, kapali bir
ortamda termal konfor saglamanin en dusuk maliyetli yollarindan biridir (Babich et al., 2017; Casseer &
Ranasinghe, 2019).

Zorlamali havalandirmada kullanilan vantilatérlerden birisi de tavan tipi vantilatérler olup yapinin
tavanina dusey olarak baglanarak aksiyal akisli hava hareketini saglamaktadir. Tavan vantilatorlerini
modellemek igin hesaplamali akigkanlar dinamigi (HAD) similasyon yontemiyle ilgili az sayida arastirma
mevcut olup, bu ¢alismalar yogunlukla evsel kullanimda olan kig¢uk boyutlu vantilatorler ile ilgilidir.

Momoi et al. (2004), 1.3 m ¢apinda 3 kanatl tavan tipi vantilator kullanarak 3x3x3 m boyutlarindaki
bir hacim icinde élcim ve HAD simulasyonuna dayall karsilastirmalar yapmistir. Standart k-¢ turbulans
modeli ile HAD analizlerini gerceklestirerek fan ekseninden itibaren 1.2 m lik bélimdeki asag! ve yukari
yonlu hava dagilimlarini incelemis, sonuglarin uyumlu oldugunu vurgulamistir. A§ yapisi ve diger akis
modellerinin de ileriki calismalarda arastiriimasi gerektigini vurgulamistir. Momoi et al. (2007), bir dnceki
¢alismalarina ilave olarak Reynolds Stress Model (RSM) tirblilans modelini de dikkate alarak
calismalarini gelistirmistir. Babich et al. (2017), 3 kanath 1.2 m siplrme uzunlugu olan bir tavan
vantilatoriini kontrollii ortamda olcllen verilerle, ¢ boyutlu HAD modelini farkli tirbilans modelleri
kullanilarak elde ettikleri simllasyon sonuglari ile karsilastirmistir. Bu tavan vantilator( icin Standart k-g,
Standart k-0, RNG k-¢ ve SST k-o turbulans modelleri igcinden SST k-o tirbllans modeli kullanildiginda
en iyi sonuglarin elde edildigini agiklamigtir. Bassiouny & Korah (2011), vantilatér ile yapilan similasyon
c¢alismalarinda akis modelini tahmin etmek icin analitik ve HAD igin sadece Standart k-¢ tUrbulans
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modelini kullanmistir. Farkh devir sayilarinda c¢alistirdiklari vantilatér icin sayisal ve matematiksel
sonuglari, deneysel verilerle karsilastirmistir. Akis dizeninin fani terk edip yere dogru ilerledikge farkli
Ozelliklere sahip oldugunu ve c¢ok farkli bir sapma agisinda ve hatta geri dénuslerin oldugunu ifade
etmislerdir. Zhu et al. (2014), tavan vantilatorlerinin hava karistirma durumunun yaninda dezenfeksiyon
etkinligini belirlemek Uzere yaptiklari ¢alismada, vantilatoriin kapali bir oda igerisinde farkl giris hizlari ve
devir sayllarinda calismasi durumunda similasyonlar gergeklestirmistir. Arastiricilar, Standart k-¢
modeline gdre dénls akislarinin modellenmesinde daha iyi sonuclar géstermesi nedeniyle Reliazable k-¢
turbdlans modelini similasyonlarda kullanmistir. Adeeb et al. (2015), farkli sayida fan kanatlarin etkisi
Uzerinde calismalar gergeklestirmislerdir. Chen et al. (2018), 3 kanath 1.5 m ¢apindaki tavan vantilatoru
ile iligkili ic mekan hava dagilimini ortaya koymak icin farkh fan donus hizi, kanat geometrisi, fan-tavan
arasi mesafe icin dlcimler ve Standart k-¢ tirbllans modeli kullanarak HAD ile similasyon
gerceklestirmistir. Genel olarak, incelenen farkl vantilatér kanat tipleri icin her yikseklikte silindirik bdlge
icindeki ortalama hizlarin ¢ok benzer oldugunu belirtmistir. Casseer & Ranasinghe (2019), Standart k-e,
Standart k-0, RNG k-¢ ve Spalart Allmaras turbllans modelleri kullanarak 3 kanatli 1.4 m ¢apindaki bir
tavan vantilatérinin hava hizi dagihmini farkli fan doénls hizlarinda incelemistir. Spalart Allmaras
modelinin deneysel verilere en yakin sonuglari veren turbulans modeli oldugunu belirtmistir. Raftery et al.
(2019), tavan vantilatorlerinin oda boyutu, fan g¢api, tird, hizi, yukari veya asagi yon, kanat yuksekligi ve
fan-tavan arasi mesafe gibi gesitli faktorleri dikkate alarak ic mekanda hava hizlarini deneysel olarak
belirlemistir. Bu etkenlerden en énemlilerinin hiz, cap ve yo6n oldugunu belirtmis ve boyutsuz dogrusal
modeller ortaya koymustur.

Tarimsal isletmeler basta olmak Uzere blyuk hacimlerde kullanilabilecek, dénme ¢api blyuk tavan
vantilatorlerinin hava hareketlerini tahmin ederek, bu konuda calisan imalatcilara temel parametreleri
saglayacak dogru similasyon modellerine ihtiya¢ bulunmaktadir. Bu ¢alismada tarimsal igletmelerde
kullanilan iki farkli dénme dairesi ¢apina sahip tavan tipi vantilatériin hava hareketlerinin deneysel ve
hesaplamali akiskanlar dinamigi ydntemiyle ortaya konmasi1 amagclanmistir.

MATERYAL ve YONTEM
Deneysel caligmalar

Calismada ele alinan tavan tipi vantilatériin fan kanatlari 5 adetten olusmaktadir (Sekil 1 ve Sekil 2).
Kanatlar 2.5 mm kalinliginda aliminyum profil malzemeden ekstruderde 6zel form verilerek imal edilmigtir.
Dénme dairesi gapl 4 m olan vantilatdrde kullanilan elektrik motorunun galisma voltaji 3 faz 400 V, verimliligi
%83.7, ¢ektigi akim 1.79 A, devir sayisi 1415 min™, coso degeri 0.72 ve gucu 0.75 kW olup motora akuple
edilmis bir rediktor ile vantilatér 109 min™ devirde dénmektedir. Dénme dairesi ¢apl 5 m olan vantilatérde
kullanilan elektrik motorunun ¢alisma voltaji 3 faz 400 V, verimliligi %85.3, ¢ektigi akim 2.38 A, devir sayisi
1430 min™, cosoe dederi 0.78 ve gucl 1.1 kW olup motora akuple edilmis bir reduktor ile vantilatér 98 min™
devirde donmektedir.

Vantilatorler, cevresel etkilerden arindinimis, yan duvarlardan olusabilecek geri dénus hava
akimlarindan etkilenmeyecek uzunluk, genisglik ve yiikseklikte (50x30x7.5 m) tamamen kapali alanda test
edilmistir. Vantilatdrler yapinin tavanina, kanatlar zemine paralel olacak sekilde asiimistir. Donme dairesi
¢apl 4 m olan vantilatérde fan ile tavan arasi mesafe 3.1 m ve fanin zemin ile olan mesafesi 4.4 m
Olgllmugtir. D6nme dairesi ¢gapi 5 m olan vantilatérde ise fan ile tavan arasi mesafe 2.9 m ve fanin zemin
ile olan mesafesi 4.6 m dlgulmustar.

Denemeler dncesinde ve denemeler esnasinda ortam havasi sicakhdi 33.5°C ve nemi %31 olarak
dijital sicaklik ve nem Olger (Testo 410-2, Germany) ile lgllmistir. Denemeler, ASAE Standard (2016)
ASAE EP566.2 JUN2012 (R2016) standardi dikkate alinarak gergeklestiriimistir. Vantilatérin hava hizi
dagiliminin belirlenmesi amaciyla dijital (Testo 410-2, Germany) ve analog (Wilh Lambrecht vane
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anemometer, Germany) iki adet pervane tipi rizgar hizi élger kullaniimistir. Vantilatdr merkezinin digey
izdisimunden baglayarak, her iki dogrultuda yatay bir hat boyunca 1 m araliklar ile 6lgim noktalari
belirlenmistir. Vantilatér calismaya baslayip stabil ¢alisma kosullar olustuktan sonra, her bir dlgim
noktasinda vantilatér disey ekseni ydnindeki hava hizi degerleri belli bir siire boyunca odlgllerek
ortalama deg@erler kaydedilmistir. Calisma kapsaminda &zellikle biylkbas hayvan vyetistiriciligi
gerceklestirilen yapilarda hayvan refahini artirmak amaciyla bu tip vantilatorlerin kullanildigi dikkate
alinarak, hayvan vicut bélgesi civari (Geng, 2018; Ko¢ & Akman, 2007; Yaylak ve ark., 2015) olan
zeminden (h) 1.0 ve 1.5 m yuksekliklerde élcimler gergeklestiriimistir.

HAD analiz galigmalari
Hava hizi akis analizleri, ticari HAD yazilimi ANSYS Fluent 17.2 kullanilarak yapilmistir (ANSYS, 2016).
Geometrik model ve ag yapisi

Dénme dairesi ¢gapi 4 m ve 5 m olan tavan tipi vantilatoériin fan kanadina ait genel 6zellikler ve
teknik olcller sirasiyla Sekil 1 ve Sekil 2°de verilmigtir.

Sekil 1. D6nme dairesi gap! 4 m olan tavan tipi vantilatériin kanadi.

Figure 1. Blade of ceiling type fan with a 4 m rotation circle diameter.
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Sekil 2. Donme dairesi ¢ap! 5 m olan tavan tipi vantilatoriin kanadi.

Figure 2. Blade of ceiling type fan with a 5 m rotation circle diameter.

Sekil 3. HAD similasyonlarinda kullanilan deneme odasi hava hacminin geometrisi ve hava akis bolgesinin ag yapisi.

Figure 3. Geometry of air volume in test chamber and mesh structure of air flow zone used in CFD simulations.

HAD yéntemi

Vantilatér fan kanatlarinin hareketlerinin simtlasyonu igin énceki bir cok ¢alismada da dikkate alinan
Hareketli Referans Cergeve (Moving Reference Frame) yontemi kullanilmistir (Chen et al., 2018; Casseer &
Ranasinghe, 2019). Bu yontemde, eylemsiz referans cercevede hareket eden bir cisim, hareketli bir referans
gergcevesine gore durgun hale getiriimektedir. Donen gergeve durgun gergeveye gore hareket halinde
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oldugundan, vektor miktarlari iki bélge arasindaki ara ylzlerde islenerek hesaplamalar gerceklestiriimektedir.
HAD icin hesaplama alani, hareketli referans gergevesine gore tanimlanmaktadir. Hizlar, asagidaki iligki
kullanilarak sabit ¢cerceveden hareketli cerceveye donustirilebilmektedir (ANSYS, 2016);

V, =V — U, @
Esitlikte;
U, =Vi +@xr (2

Esitliklerde; v, , bagil hiz (hareketli gergeveden gorintilenen hiz); v, mutlak hiz (sabit gergeveden
gorintilenen hiz); G, , hareketli gergevenin eylemsiz referans gergevesine gore hizi; v, , 6teleme cerceve
hizi; @, agisal hiz ve 1, hareketli cercevenin merkezinde olan konum vektéridir. Calismada ANSYS
Fluent'te momentum denklemlerinde mutlak hiz formilasyonu kullanilarak ¢oéziimler gergeklestirimigtir.
Calismada HAD analizleri igin gesitli arastiricilar tarafindan da 6nerilen Spalart Allmaras (SA), Reliazable k-
epsilon (Reliz k-g), Renormalization Group k-epsilon (RNG k-¢), SST k-omega (SST k-) tirbiilans modelleri

dikkate alinmigtir (Zhu et al., 2014; Babich et. al., 2017; Casseer & Ranasinghe, 2019).

ANSYS akis analizlerinde; akigkan olarak hava secilmis, kararli ve viskoz akis kabul edilmistir.
Similasyonlarda giris ve ¢ikis sinirt kosullari ortam atmosfer basinci olacak sekilde kabul edilmigtir. Tim
¢6zimlerde basit algoritmalar ve ikinci dereceden ayriklastirma semalari kullaniimistir. C6ziim yakinsama
dogrulugu 1x10™ olarak kabul edilmigtir.

istatistik analiz

Deneysel hiz verileri ile HAD akis modelleri kullanilarak tahmin edilen veriler arasindaki farklari
karsilastirmak icin ortalama mutlak hata (MAE) ve normalize edilmis ortalama karekdk hata sapmasi
(NRMSD) kullaniimigtir (Ding et al., 2017; Casseer & Ranasinghe, 2019). Asagida verilen bu
karsilastirma kriterlerinin en dusuk degerleri en yiksek model tahminini temsil etmektedir.

1
MAE = ; inzllvi,Deneme _Vi,HAD| 3)

12

1 2
[n Zinzl(Vi,HAD _Vi,Deneme) }
NRMSD = 4)

(Vi,HAD max —Vi,HAD min)

Esitliklerde; Vi peneme deneme ile dlgilen hiz degerleri, V; pap HAD simulasyon ile hesaplanan hiz
degerleri, n ise veri sayisidir.

ARASTIRMA SONUCLARI ve TARTISMA

Calismada ele alinan dénme dairesi ¢capi 4 m ve 5 m olan tavan tipi vantilatériin zeminden farkl
yuksekliklerde eksenel yonde fan merkezinden belirli uzakliklarda élglilen ve hesaplamali akiskanlar
dinamigi yontemiyle hesaplanan ortalama hava hizi degisimi de@erlerinin karsilastiriimasina iligkin
sonuglar sirasiyla Sekil 4 ve Sekil 5°de verilmisgtir.
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Sekil 4. Donme dairesi ¢capl 4 m olan tavan tipi vantilatorin zeminden farkli yiksekliklerde (h) dlgtlen ve farkli HAD modelleriyle

hesaplanan ortalama hava hizlari.

Figure 4. Average air velocities measured and calculated by the different CFD models at different heights (h) above the ground for

ceiling fan with a 4 m rotation circle diameter.

153



Demir vd.

5
h=1.0m
< =
of =l
= =
E E
o o
-10-9 -8 -7 6543210123 4356780910 -10-9 -8 -7 6-5-4-3-2-1012 34356 78910
Fan merkezinden olan uzaklik (m) Fan merkezinden olan uzaklik (m)
—+—Olcitlen —&-SA ——Olgiilen —-—SA
s 5
f=10m I=15m
4+
X <
2 F
E E
g g
-10-9-3-7-6-5-4-3-2-1"0123456789!0 -0-9 -8 -7 -6 -5 -4-3-2-1012 3 4 56 78 910
Fan merkezinden olan uzaklik (m) Fan merkezinden olan uzaklik (m)
—o—0Olcitlen —e—Reliz ke =a—Olgitlen —a—Reliz k¢
h=10m =15m
4 + 4 4
g E
£ £
2y 3+ =
¥ 8
= =1
i i
H =]
1
o Py
-10-9 -8 -7 6-5-4-3-2-1012 3452678910 -0-9 -8 .7 6-5-4.3-2-10123 45678 910
Fan merkezinden olan uzaklik (m) Fan merkezinden olan uzakhk (m)
——Olgiilen —4—RNG k-¢ —a—Olctilen —#4—=RNG k-
5
h=1.0m h=1.5m
4 -
) z
E z
N 3t I~
o =
= =
= =
o
109 8-76-5-4-32-1012234546789I10 <109 -8-76-5-4-3-2-101223425¢678289%10
Fan merkezinden olan uzaklk (m) Fan merkezinden olan uzakhk (m)
—+—Qlcillen ——88T k-w —a—Olglilen ——SSTk-w
=10 m f=15m

Sekil 5. Dénme dairesi capt 5 m olan tavan tipi vantilatorin zeminden farkli yiksekliklerde (h) dlgtlen ve farklh HAD modelleriyle

hesaplanan ortalama hava hizlari.

Figure 5. Average air velocities measured and calculated by the different CFD models at different heights (h) above the ground for

ceiling fan with a 5 m rotation circle diameter.
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Sekil 4 ve Sekil 5 incelendiginde, olgillen ve tim tirbilans modelleri ile hesaplanan hava hizi
degerleri egilimlerinin birbirlerine oldukga yakin bulundugu goérilmektedir. Vantilatér donme dairesi altinda
yer alan boélgede hava hareketleri incelendiginde, vantilatér merkezine yakin bdlgede hava hizinin gok
dusuk oldugu, kanat uglarina dogru ise hava hizinin en yiksek degere ulastigi agiklikla gértlmektedir.
Dénme dairesi diginda hava hizlarinin élgim yapilan 1.0 m ve 1.5 m yiksekliklerde oldukga dusik
degerlerde dénme dairesi ¢ap! 4 m olan vantilatérlerde ortalama 0.25-0.5 m/s hizlari civarinda, ddnme
dairesi ¢apl 5 m olan vantilatorde ise 0.5-1.0 m/s civarinda Ol¢ilmis ve hesaplanmistir. TUim tirbilans
modellerine iligkin sonuglar birlikte karsilastinldiginda da birbirlerine oldukga benzer sonuglarin ¢iktigi
gorilmektedir (Sekil 6). isletmede istenen hava debisi inek basina 23-28 m®/dakika ve hava hizi ineklerin
Uzerinde 3.5-7.5 km/h (1-2 m/s) dizeyindedir (Kaya & Kaya, 2018). Bu kapsamda vantilatorler
degerlendirildiginde isletmede biyik bir alanda 6zellikle 5 m ¢aph vantilatérler kullanildiginda hayvan
vucut bolgesinde istenilen hava hizlarinin elde edildigi gérulmektedir. Bu da hayvan refahinin saglanmasi
yoéniyle dnemlidir.
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Sekil 6. Olgiilen ve dikkate alinan HAD tiirbiilans modelleri ile hesaplanan hava hizi degerlerinin kargilagtiriimasi.

Figure 6. Comparison of the measured and calculated air velocities for considered CFD models.

Calismada ele alinan dénme dairesi ¢capt 4 m ve 5 m olan tavan tipi vantilatorlerin farkli HAD
turbldlans modelleri ile elde edilen degerlerinin 6lgim degerlerine ne 6élglide yaklastiginin istatistiksel
degerlendirilmesi Cizelge 1'de verilmistir.
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Cizelge 1. Olgiilen ve farkli HAD tiirbiillans modelleri ile hesaplanan MAE ve NRMSD degerlerinin karsilastiriimasi

Table 1. Comparison of MAE and NRMSD values between the measured and calculated with CFD turbulence models

Donme dairesi gapi

Olgtim yiiksekligi HAD modelleri 4m 5m
MAE’ NRMSD” MAE NRMSD
SA 0.430 0.223 0.459 0.191
Reliz k-¢ 0.533 0.228 0.433 0.176
h=1.0m
RNG k-¢ 0.506 0.237 0.449 0.202
SST k-0 0.451 0.226 0.363 0.173
SA 0.279 0.190 0.463 0.146
Reliz k-¢ 0.283 0.187 0.481 0.156
h=1.5m
RNG k-¢ 0.337 0.208 0.467 0.158
SST k-0 0.279 0.194 0.417 0.129

*QOrtalama Mutlak Hata

**Normalize Edilmis Ortalama Karekdk Hata Sapmasi

Cizelge 1'de goruldiga gibi vantilatorlerin olusturdugu hava hizina iligskin sonuglar istatistiksel
agidan degerlendirildiginde, hem dénme dairesi ¢apl hem de dlgim yikseklikleri i¢in 6lgim ve HAD
simllasyon modelleri arasinda en disik MAE ve NRMSD degerleri 4 m dénme dairesi ¢api i¢in Spalart
Allmaras ve SST k-o modellerinde, 5 m dénme dairesi ¢api igin ise SST k-o modelinde bulunmustur.
Grafik karsilastirmalar incelendiginde SST k- modelinin dikkate alinan diger modellere gére az da olsa
daha iyi tahminlemeyi gergeklestirdigi gorilmektedir. Her iki ddnme dairesi dikkate alindigindan SST k-w
tirbllans modelinin tercih edilmesinin uygun olacagdi gorilmektedir. Bu kapsamda SST k-o tUrbulans
modeli ile elde edilen hava akimi dagilimlarina iligkin gorseller 4 m ve 5 m ¢apli vantilatorler icin sirasiyla
Sekil 7 ve Sekil 8'de verilmisgtir.
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Sekil 7. Dénme dairesi ¢api 4 m olan tavan tipi vantilatérde hava hizi dagiliminin SST k- trbilans modeli ile bulunan sonuglari.

Figure 7. Air velocity distribution results for SST k- turbulence model for a 4 m rotation circle diameter.
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Sekil 8. Dénme dairesi cap! 5 m olan tavan tipi vantilatérde hava hizi dagihminin SST k- turbllans modeli ile bulunan sonuglari.

Figure 8. Air velocity distribution results for SST k- turbulence model for a 5 m rotation circle diameter.

Sekil 7 ve Sekil 8 incelendiginde hava akisinin vantilatér dénme dairesi altinda etkin oldugu ve
zemine ulastik¢a akisin eksenel akistan yatay akisa dogru gectigi gérilmektedir. Vantilatér dénme dairesi
altinda yer alan bdlge detayl incelendidinde, kanat uc¢larinda hava hizinin yiksek, merkezde ise ¢ok
disik oldugu agiklikla izlenebilmektedir.

Zemine yakin bdlgede hava hareketleri incelendiginde ise dénme dairesinin altindaki bdlgede
zemine c¢arpan havanin tirbilans hareketinin arttigi, donme dairesinin disina dogru yonlenen hava
hareketinin zemine yakin bdlgeden yatay hareketle akisa devam ettidi izlenebilmektedir. Bu bdlgede hava
hizinin olduk¢a dusuk oldugu, hem dlgim hem de HAD tlrbllans modelleri ile elde edilen sonuglardan
aciklikla gorilmektedir (Sekil 6, Sekil 7 ve 8).
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Deneme sonuglari ile hesaplanan tlurbulans modellerinin dlgim ylUksekligine baglh degisimleri
incelendiginde, 6zellikle 1.5 m yukseklikte HAD ile bulunan sonuglarin élgim sonuglarina daha yakin
oldugu ve 1.0 m yukseklige gére daha iyi tahmin yapabildigi gorilmektedir. Chen et al. (2018) 1.1 m ve
1.7 m yukseklikler i¢cin 6lcim ve simllasyon sonuglari karsilastirdiklarinda c¢alismalarinda, 1.7 m
yukseklikteki karsilastirma degerlerinde uyumun daha yiksek oldugunu gdéstermistir. Calismada elde
edilen sonuglarin benzer ¢alismalar ile uyumlu oldugu aciklikla gérilmektedir. Bu durum 6zellikle zemine
yakin bolgede diger bir ifade ile daha diistk ylksekliklerdeki 6lgiim ve similasyon sonuglarinin tiirbilans
hareketlerinden etkilenmesinden kaynaklanmasi ile agiklanabilir.

Farkl donme dairesi ¢apinin etkisi agisindan sonuglar degerlendirildiginde, 4 m gaph vantilatérde
HAD sonuglarinin 6lgim sonuglarina daha yakin oldugu goérilmektedir. Kigik dénme ¢apli vantilatorin
olusturdugu hava hareketinin zemin seviyesindeki yatay akisi, 5 m ¢apli vantilatériin olusturdugu akima
gbre daha dar yatay bdlgede olustugu anlasiimaktadir. Bu da vantilatér dénme dairesi blylUmesi
nedeniyle yatay hava akiginin daha ylksek bolgede hareket edebildigi hava hareketleri dagilimina iliskin
simllasyon sonuglarindan da gorilebilmektedir (Sekil 7 ve 8). Olgiim yiiksekligi arttikga, simiilasyon ile
dlciim sonuglarinin ¢gok daha yiksek benzesim gdstermektedir (Sekil 6).

SONUC

Bu calisma tarimsal isletmelerde kullanilabilecek buyik dénme dairesine sahip tavan tipi
vantilatérlerde yaygin kullanilan farkli HAD turbulans modellerinin degerlendirilerek uygun modelin ortaya
konmasi amaciyla gerceklestiriimistir. Calismada deneysel dlgim sonugclarinin degerlendiriimesi amaciyla
farkli Spalart Allmaras, Reliazable k-¢, RNG k-¢, SST k- tirbllans modelleri dikkate alinmistir. Calismada
elde edilen sonuglardan; blyidk donme dairesi ¢apina sahip vantilatorlerin hava hareketlerinin analizinde
Ozellikle zeminden 1.0 ve 1.5 m yuksekliklerdeki degerlendirmelerinde SST k- tlrbllans modelinin
Hareketli Referans Cerceve yontemiyle kombinasyonunun kullanimi énerilebilir.
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oz
Amag: Organik gida driin reklamindan 1gdir ilindeki tiketicilerin etkilenme
faktorlerini belirlemektir.

Materyal ve Yontem: Calismada Veri Madenciligi Karar Agaci yonteminden
Ki-kare otomatik etkilesim detektdori (CHAID) algoritmasi kullaniimigtir.
Calismanin 6rneklemini Igdir ilinde bulunan bireylerden érnekleme metoduyla
secilen 165 tiketici olusturmaktadir. Calismanin verileri anket yontemi ile
toplanmisgtir.

Arastirma Bulgulari: Calismanin sonucunda organik gida urtin reklamindan
etkilenme faktorleri; Medeni durum, aylik hane halki geliri, egitim durumu, is
durumu ve yas oldugu gorilmustur.

Sonug: Tuketicilerin farkli demografik 6zellikleri Griin reklamindan etkilenme
faktorlerini farklilastirdigr gérdlmustar.

ABSTRACT

Objective: To determine the level of influence of consumers in Igdir province
from organic food product advertisement.

Material and Methods: In the study, Chi-square automatic interaction
detector (CHAID) algorithm from Data Mining Decision Tree method was
used. The study included 165 consumers selected by the sampling method
from individuals in the province of Igdir. The data of the study were collected
by questionnaire method.

Results: As a result of the study, the factors that affect individuals from
organic food product advertisement was determined to be the marital status,
monthly household income, educational status, job status and age

Conclusion: It has been observed that different demographic characteristics of
consumers differentiate their levels of influence from product advertisements.
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GiRIiS

Son yillarda Turkiye’de organik tarima olan ilgi giderek artmakta ve organik tarimla alakali bircok
sey soylenmektedir. Fakat organik tarim kavraminin mahiyeti tam olarak doldurulamamakta bu nedenle
de kavram kargasas! yaganmaktadir (Demiryirek, 2011). Oncelikle Organik tarim; topraklarin verimliligini
surdurdlebilir kilan, ekolojik dengeyi gozeten, bitki hastaliklarini ve zararlilarini kontrol altina alarak
dogadaki organizmalarin hayatlarini sirdirmelerine destek olan, enerjinin ve dogal kaynaklarin en iyi
sekilde kullanimi ile en uygun verim alinan dretim seklidir. Organik tarim; insan basta olmak tzere bitiin
canlilari ve cevresini gozeten, ekonomik olarak surdirilebilir tarimsal Gretimi bir bitin halinde ele alan
sistem seklinde dislndlebilir (Ak, 2004; Kaplan, 2019).

Son yillarda yasanan ekonomik gelismelerle beraber tiketicilerin organik gidaya olan ragbetlerinde
artis oldugu gorulmektedir. Meydana gelen bu artista yasam siresinin uzamasi ile beraber yasam
kalitesinin yikseltiimek istenmesinin de etkisi oldukca 6nemlidir. Tketicilerin konvansiyonel tarim ile elde
edilen gidalarin insan saghdina ve cevreye verdidi zararlar sebebiyle organik gidaya yoneldigi ortaya
cikmigtir (Ustaahmetoglu & Toklu, 2015).

Genetigi degistiriimis organizma (GDO)'lu Urlnlerin olumsuz etkilerinin gindeme gelmesi ve kimi
tarimsal drtnlerin Uretim sirecinde kimyasal kullanimi organik Urtinlere olan istedi cogaltmistir. Cok fazla
tuketilen “Fastfood” kultiriine karsilik beslenme degeri bakimindan daha iyi olan ve insan sagligina daha
duyarli olan beslenme aliskanliklari hizla yayllmaya baslamistir. Bunun neticesinde de organik Urtnler
gelisim gostermistir. insanlarin organik driinleri tiketime yonelmesinin bir bagka sebebi de diger tarimsal
dranlerin Uretiminde kullanilan sentetik gubrelerin ve kimyasallarin, Uretilen tarim drinlerinde olumsuz
etkiler meydana getirmelerinin yaninda bununla beraber, su ve toprak kaynaklarinda kirlilik gibi ekolojide
de olumsuz etkiler olusturmasidir (Bulut, 2018).

Organik gidalar yirmi ya da otuz sene oOncesine kadar pahali ve liks besin 6zelliginde
gorilmekteydi fakat simdi ginimiz beslenme aliskanliklarinda poplilaritesini giderek arttirmaktadir.
insanlarda saglik bilincinin artmasiyla, dogayi ve dogayi koruma davraniglarindaki degisimlerle beraber
bu tur gidalara olan ilgi artmistir (Gungor, 2019). Organik tarim ve gida UriinU satin alma sureci, bu
Urtnlerle ilgili bilgi sahibi olma gayreti, bu Urlnlerin baska Uriinlere gore farkliliklarinin algilanmasi ve
bilinclenmeyle baglamaktadir (Eryllmaz vd., 2015). Reklam sektdri; son zamanlarda etkisini oldukc¢a
hissettigimiz kuresel, ekonomik, kultirel ve siyasal faktor deg@isimleri dogrultusunda, tim toplumun
dikkatini ¢ceken bir olgu haline gelmis ve tiketicilerin bilgilendiriimesi agisindan en fazla tercih edilen
iletisim yontemi olarak da degerlendiriimektedir. Reklam uygulamalari, genis kesimlere hizmetlerin ve
mallarin tanitilarak benimsetilmesi maksadiyla yapiimaktadir (Aktuglu, 2006). Reklam ile bir Grintn
kullanimina ait bilgiler ayrintih bir sekilde sunulabilir, mal ve hizmetin temini ile alakali aktarimda
bulunabilir, fiyat ve performans konusunda karsilastirma olanagi elde edilebilir (Gulsoy, 1999).

Yayim cgalismalari ile Ureticilerin bilgilendirilmesi ve 6rgitlenmesi saglanarak ekonomik etkinlik
artirilabilir (Canan vd., 2018)

Organik gidalara iligkin yagsanan gelismeler akademik pencereden de takip edilmekte, tretiminin
teknik ve ekonomik boyutu yaninda tiiketici tercih ve tutumlarina yonelik olduk¢a fazla arastirma da
yapilmaktadir (Gingér, 2019). Bu noktadan hareketle bu ¢alismada organik gida tuketiminde
reklamciligin etkisi incelenmistir.

MATERYAL ve YONTEM
Arastirmanin materyali

Bu calismanin materyalini, Sekil 1'de haritada gosterilen 1gdir merkez ilcede yasayan ve organik
Urtin reklamindan etkilenerek organik Uriin tiketimindeki degisimi belirlemek icin érnekleme yontemiyle
secilen bireylere yuz yiize gériisme yapilarak elde edilen anket verileri olusmustur.
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Sivas

Sekil 1. Igdir il haritasi (Anonim, 2021a).
Figure 1. Igdir province map (Anonymous, 2021).

Verilerin toplanmasi agamasinda kullanilan metot

Igdir ili merkez niifusu 140267 olup (Anonim, 2021b) bu ana kitleyi en iyi temsil etmesi i¢in asagida
(1) formdili verilen “Basit Tesadiifi Ornekleme Yigin Oran Tahmini” metodu (Yamane, 2010) kullanilarak
elde edilen anket verileri dederlendiriimeye tabii tutulmustur.

N.2.p.g
(N—l).D2+t.p.q) (1)

n= (
n= Ornege alinacak birey sayisi, N= Kiime blyUkligi (140267)
D= Kabul edilen veya arzu edilen érnekleme hatasi (0.1), t= Standart normal dagilim degeri (2.576)

g= 1-p (0.5), p= Hesaplanmasi istenen oran (0.5)

140267x2.5762x0.5%0.5
(140267-1)x0.1%+2.5762x0.5x0.5

n=( )=165

Igdir ili kentsel alaninda tiketicilerin organik gida reklamiyla ilgili yeterince veri bulunmadigindan p
ve g degerleri 0.5 olarak alinmig, p=organik gida reklamindan etkilenenler, g= organik gida reklamindan
etkilenmeyenler olarak kabul edilmigtir. Segilen 6rneklem buyUkligundn yeterli oldugu belirlenmis ve
anket 165 kisiye uygulanmistir.

Verilerin analizi agamasinda kullanilan metot

Bu calismada veri madenciligi siireci yontem olarak izlenmis ve modelleme asamasinda karar
agaci algoritmasi kolay yorumlanmasi ve anlasilabilir olmasindan dolay: tercih edilmigtir.

Kolay yorumlanmasi ve anlagilabilir olmasindan dolayi karar agaglari, karar vericiler igin avantaj
saglayan algoritma olup siniflandirma ve tahmin igin ¢oklukla kullanilan bir veri madenciligi yaklagimidir
(Kadirhanogullari vd., 2021; Calis vd., 2014; Karadas & Kadirhanogullari, 2017; Karakaya vd.,2018).
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Karar agaci analizinden sonra elde edilen siniflandirma sonuglarindan test gecerliligi, duyarlik ve
6zgunlik degerleri hesaplamasinda Cizelge 1'de gosterilen 6lcitlerden yararlaniimistir (Sackett, 1973;
Gamlica & Disci, 2008)

Cizelge 1. Testlerinin degerlendiriimesinde genellikle kullanilan élgutler

Table 1. Usually used criteria in the evaluation of tests

Test Sonucu (+) “) Toplam
Test (+) a(GP) b(YP) a+b
Test (-) c(YN) d(GN) c+d
Toplam atc b+d atb+c+d

GP: Gergek pozitif; YP: Yalanci pozitif; YN: Yalanci negatif;, GN: Gercek negatif.

Duyarlilk (Sensitivite) : Gergekte organik gida urin reklamindan etkilenmeyen bireyler iginde
tarama testinin organik gida urin reklamindan etkilenmeyen bireyleri bulabilme &zelligi olarak
tanimlanmaktadir.

Duyarlilik (Sensitivite) = (GP / (GP+YN)) * 100 = % olarak ifade edilir.

Duyarlilik bir tarama testinin organik gida riin reklamindan etkilenmeyen bireyleri bulma yetenegi
olarak da tanimlanabilir.

Ozgulliik (Spesifite) : Gercekte organik gida riin reklamindan etkilenen bireyler iginde testin
organik gida trlin reklamindan etkilenen bireyleri bulabilme 6zelligi olarak tanimlanmaktadir.

Ozgiillik (Spesifite) = (DN / (YP+DN)) * 100 = % olarak ifade edilir.

Ozgiillik bir testin gida Urin reklamindan etkilenen bireyleri bulma yetenegi olarak da
tanimlanabilir.

Testin Genel Glcu (Test Gegerliligi) : Testin dogru teshis koyabilme yetenegi olarak
tanimlanmaktadir.

Test Gegerliligi = (DP+DN) / (DP+DN+YP+YN)) * 100 = % olarak ifade edilir.

Testin gucil veya gecerliligi testin dogru olarak teshis koydugu gida driin reklamindan etkilenen ve
etkilenmeyen kisilerin sayisinin tim sonuglar i¢indeki yizdesi olarak tanimlanmaktadir.

Veri Madenciligi Karar Agaci yonteminden Ki-kare otomatik etkilesim detektérii (CHAID)
algoritmasi kullaniimig ve sonuclar yorumlanmistir.

ARASTIRMA SONUCLARI ve TARTISMA

Organik gida uriin reklamindan etkilenme duizeyi degerlendirilirken dncelikle demografik veriler ele
alinmigtir. Cizelge 2'de goéruldagu uzere Igdir ilinde organik gida Urun reklamindan etkilenme dizeyi
anketine katilan 165 bireyin ¢ogunlugunu erkekler olusturmaktadir (n=100, % 60.6). Medeni durum
sinifinda bekar ve evli olanlarin frekanslarinin birbirine yaklasik olarak yakin oldugu gérilmektedir (Evli
n=84, %50.9; Bekéar n=81, %49.1).
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Cizelge 2. Organik gida uriin reklamindan etkilenme diizeyi demografik 6zellikler

Table 2. Demographic characteristics of the influence level of organic food product advertising

Organik gida reklamindan etkilenir misiniz?

Evet % Hayir % Fikrim Yok %
Cinsiyet Erkek 40 40,00 39 39,00 21 21,00
Kadin 38 58,46 14 21,54 13 20,00
Medeni Durum Evli 50 59,52 18 21,43 16 19,05
Bekar 28 34,57 35 43,21 18 22,22
Okuryazar Degil 3 75,00 0 0,00 1 25,00
ilkokul 5 62,50 0 0,00 3 37,50
Ortaokul 6 66,67 1 11,11 2 22,22
Egitim Durumu Lise 6 31,58 7 36,84 6 31,58
On Lisans 15 46,88 13 40,63 4 12,50
Lisans 39 45,35 29 33,72 18 20,93
Lisansustu 4 57,14 3 42,86 0 0,00
Calismiyor 9 75,00 2 16,67 1 8,33
Ogrenci 19 41,30 18 39,13 9 19,57
Memur 27 44,26 20 32,79 14 22,95
is Durumu Ozel sektor 5 55,56 4 44,44 0 0,00
Ev hanimi 14 56,00 6 24,00 5 20,00
Serbest meslek 0 0,00 1 50,00 1 50,00
isci 4 40,00 2 20,00 4 40,00
1,00 Kisi 4 30,77 5 38,46 4 30,77
2,00 Kisi 11 57,89 5 26,32 3 15,79
3,00 Kisi 23 62,16 11 29,73 3 8,11
4,00 Kisi 11 37,93 9 31,03 9 31,03
5,00 Kisi 11 47,83 8 34,78 4 17,39
Hanedeki Birey Sayisi 6,00 Kisi 7 33,33 5 23,81 9 42,86
7,00 Kisi 4 57,14 2 28,57 1 14,29
8,00 Kisi 5 50,00 4 40,00 1 10,00
9,00 Kisi 1 33,33 2 66,67 0 0,00
10,00 Kisi 0 0,00 1 100,00 0 0,00
11,00 Kisi 1 50,00 1 50,00 0 0,00
1000% ve Alti 9 40,91 6 27,27 7 31,82
1001%-2000% 12 50,00 8 33,33 4 16,67
2001%-3000% 17 39,53 14 32,56 12 27,91
Aylik Hane Halki Gelir 3001%-4000% 11 37,93 15 51,72 3 10,34
4001%-5000% 13 68,42 3 15,79 3 15,79
5001%-6000% 6 66,67 2 22,22 1 11,11
6001%-7000% 5 71,43 2 28,57 0 0,00
7001% ve Uzeri 5 41,67 3 25,00 4 33,33

Egitim duzeyini en ¢ok lisans mezunu (n=86, %52.1) ile 6n lisans (n=32, %19.4) mezunlari
olusturmaktadir. Meslek gruplarina bakildiginda memur olan (n=61 kisi %3.0), 6grenci olan (n=46,
%27.49), ev hanimi olan (n=25 %15.2) kisiden olustugu ve ¢ogunlugun memur oldugu gorulmektedir.
Hanedeki birey sayisi U¢ kisiden olusan tiketicilerin orani (n=37, %22.4) dort kisiden olusan tiketicilerin
orani (n=29, %17.6) bes kisiden olusan tuketicilerin orani (n=23, %13.9) alti kisiden olusan tiketicilerin
orani (n=21, %12.7) iki kisiden olusan tlketicilerin orani (n=19, %11.5) ve digerlerinin toplami (n=36,
%22.0) olarak bulunmustur. Aylik hane halki gelirinde ¢ogunlugu 2001-3000% grubunda yer alan (n=43,
%26.1) ile 3001-4000% olan (n=29,%17.6) olusturmaktadir.
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Cizelge 3. Reklamindan etkilenilen organik Grlnler

Table 3. Organic products affected by advertising

N %
Sebze ve Meyve 121 73,3
Et ve Et Uruinleri 105 63,3
Siit ve Siit Uriinleri 103 62,6
Kuru Bakliyat 97 58,8
Unlu Mamuller 90 54,8
Sicak ve Soguk igecekler 80 48,3
Kuru Meyveler ve Cerezler 84 50,7

Cizelge 3'te gorlildigu Uzere en ¢ok hangi organik gida Uriin reklamindan etkilenirsiniz sorusuna
cevap veren tiketicilerden 121 kisi (%73.3) organik sebze ve meyve, 105 kisi (%63.3) organik et ve et
Urtnleri ve 103 kisi (%62.6) ise organik siit ve sit drtinlerinin reklamindan etkilendigini belirtmigtir.

Cizelge 4. Karar agaci analizi siniflandirma sonugclari

Table 4. Decision tree analysis classification results

Siniflandirma

Tahmin edilen

Gozlemlenen

Evet Hayir  Fikrim Yok
Evet 51 26 1
Hayir 10 40 3
Fikrim Yok 10 11 13

Gizelge 4'deki sonuclara goére sekil 2'deki karar agacinin; Duyarlilik % 71.8, Ozgullik % 71.2 ve
Test gecerliligi % 71.51 olarak tespit edilmistir.

Sekil 2’de CHAID algoritmasi ile olusan karar adaci U¢ adac derinliginden olusmaktadir. Kok
digim (DiGgim 0), bu arastirmaya konu olan organik gida triin reklamindan etkilenme seviyesini igerdigi
heterojen gruptur. Anketi cevaplayan 165 kisiden 78 kisi (%47.3) organik gida drtn reklamindan
etkilendigi, 53 kisinin (%32.1) etkilenmedigi ve 34 kisinin (%20.6) fikir beyan etmedigi gortlmektedir.

Bu bulgu reklam uygulamalarinin organik gidalara olan talebe katki sagladiginin bir gdstergesi
olarak dugundlebilir. Bu bulgu alan yazinda reklamin etkisine yodnelik bazi c¢alismalarin bulgulariyla
paralellik gostermektedir. Ornegin Cevik (2011), bir Griiniin reklaminin var olmug olmasi, o driine olan
ilgimizi, talebimizi daha cok artirdigini belirtmistir. Yine benzer bir ¢alismada da Yilmaz vd. (2007),
Tekirdag'da yaptiklar calismada tiketici grubunun biyik ¢odunlugu (% 57), reklamdan etkilenerek gida
maddeleri aldiklarini bildirmislerdir.

Kok digum medeni duruma gore iki digum olarak dallanmaktadir. Digum bir (81 kisinin bulundugu
alt grup) bekar olan bireylerin organik gida triin reklamindan etkilenme orani 28 kisi (%34.6), reklamdan
etkilenmeyen ve fikir beyan etmeyenlerin orani ise toplamda 53 kisi (%65.4) oldugu gorilmektedir.
Digum iki (84 kisinin bulundugu alt grup) evli olan bireylerin organik gida urlin reklamindan etkilenme
orani 50 kisi (%59.5), reklamdan etkilenmeyen ve fikir beyan etmeyenlerin orani ise toplamda 36 kisi
(%40.4) oldugu gorulmektedir.

Arastirma kapsamina alinan organik gida tiketicilerinin medeni durumlarinin birbirine yakin dagilim
gosterdigi gorilmektedir. inci vd. (2017)'nin yaptiklari aragtirmada evli olan tiketicilerin bekarlara nazaran
daha fazla organik gidalari tercih ederken; icli vd. (2016) tiiketicilerin medeni durumlarinin organik gida
satin alma tercihlerinde etkili bir faktér olmadigini belirtmislerdir.
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Sekil 2. Organik gida Urtin reklamindan etkilenme karar agaci.
Figure 2. Organic food product advertising influenced decision tree.

Dugim iki ikinci agag derinliginde olan t¢ alt gruba bolinmustir. DGgum iki, yas degiskenine gore
digim bes terminal digim olup (42 kisinin bulundugu alt grup) < 34 yasindakilerin organik gida uriin
reklamindan etkilenme orani 25 kisi (%59.5), reklamdan etkilenmeyen ve fikir beyan etmeyenlerin orani
ise toplamda 17 kisi (%40.4) oldugu gorilmektedir. Dugim altida (13 kiginin bulundugu alt grup) 35 ve 36
yasinda olan bireylerin organik gida Urun reklamindan etkilenme orani 5 kigi (%38.5), reklamdan
etkilenmeyenlerin orani ise 8 kisi (%61.5) oldugu gorilmektedir. Digim yedide (29 kisinin bulundugu alt
grup) >36 yasinda olan bireylerin organik gida drin reklamindan etkilenme orani 20 kisi (%69),
reklamdan etkilenmeyen ve fikir beyan etmeyenlerin orani ise toplamda 9 kisi (%31) oldugu
gorulmektedir.
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Bu bulgu gen¢ yastaki bireylerin zamana ayak uydurmasi sosyal medyayl daha c¢ok ve etkin
kullanmasi olabilir. Nitekim Yiimaz vd. (2007), Tekirdag’'da yaptiklari arastirmada reklamlardan en ¢cok
etkilenen tuketici grubunun genc¢ grup oldugunu (% 41) belirtmislerdir. Cevik (2011) reklamin en ¢ok yas
aralig1 17-24 olan tuketicilerde etkili oldugu gérildiguni ifade etmigstir. Dilber & Dilber (2013), medyada
yer alan reklamlardan daha ¢ok etkilenen ve Urin satin alanlarin 27 yas ve Uzeri genglerin oldugunu
bildirmislerdir.

Digim alti Ucunclti adag derinliginde olan iki alt terminal gruba bélinmistir. is durumu
degiskenine gbére DUgim 10 (6 kisinin bulundugu alt grup) memur ve ¢alismayan bireylerin organik gida
arin reklamindan etkilenme orani 5 kisi (%83.3), reklamdan etkilenmeyenlerin orani ise 1 kisi (%16.7)
oldugu gorilmektedir. DGgim 11 (7 kisinin bulundugu alt grup) 6zel sektér ve ev hanimi olan bireylerin
tamami 7 kisi (%100) organik gida trin reklamindan etkilenmedigi gorilmektedir.

Bu bulguda is durumuna bakildiginda memur ve c¢alismayanlarin organik gida driin reklamindan
etkilenme sebebi olarak, memurlarin organik gidaya daha fazla ragbet etmeleri ve ¢alismayan kisilerin ise
genis zamanlari olmasi sebebiyle bu konulara ilgili olabilme ihtimalleri gbésterilebilir ayni zamanda 6zel
sektorde galisan kigilerin ve ev hanimlarinin etkilienmeme sebebi olarak yine c¢ok yodun calismalari
sebebiyle bu tir konulara vakitlerinin az olmasi dusunullebilir. Benzer c¢alismalarda da bu bulgu
desteklenmistir. Ornegin; Tasdemir & Tan (2020), reklam, haber ve kampanya calismalarindan etkilenme
dizeyleri meslek gruplarina gore farkhlik gosterdigini ve bu farkhliklar memur-diger, isci-diger, ev hanimi-
emekli, ev hanimi-6grenci, ev hanimi-igsiz ve ev hanimi-serbest meslek gruplari arasinda goéraldiguna
belirtmiglerdir.

Digum yedi Gglncu adac¢ derinliginde olan ¢ alt terminal gruba bdélinmustir. Aylik hane geliri
degiskenine gére Dugim 12 (5 kisinin bulundugu alt grup) <1001%-2000% olan bireylerin organik gida
Urtin reklamindan etkilenme orani 1 kisi (%20) ve fikir beyan etmeyenlerin orani ise 4 kisi (%80) oldugu
gorulmektedir. Dagum 13 (21 kisinin bulundugu alt grup) 2001$-6000% arasinda olan bireylerin organik
gida drdn reklamindan etkilenme orani 19 kisi (%90.4), reklamdan etkilenmeyen ve fikir beyan
etmeyenlerin orani ise toplamda 2 kisi (%9.6) oldugu gorulmektedir. DGgim 14 (3 kisinin bulundugu alt
grup) <6001%-7000% olan bireylerin organik gida drin reklamindan etkilenmeyen ve fikir beyan
etmeyenlerin orani ise toplamda 3 kisi (%100) oldugu gorulmektedir.

Bu bulguda aylik hane gelirine bakildiginda organik gida Uriin reklamindan etkilenme diizeyinde orta
gelirli olanlarin etkilenme oraninin daha fazla oldugu gorilmektedir. Organik Urlnlerin fiyatlan
muahedelerine oranla yiiksek fiyath oldugundan belli gelire sahip bireylerin dikkatini cekmesi diistnulebilir.

Benzer galismalarla da bu bulgu desteklenmistir. Ornegin Canarslan vd. (2019), ¢alismalarinda
tuketicilerin cogu (%85) diger Urlinlerin fiyatlarina gére organik druin fiyatlarinin daha pahali buldugunu
belirtmistir. Secer (2010), tiketicilerin (%43,1) organik Urtin tiketmelerini engelleyen en dnemli faktérin
fiyat oldugunu saptamistir.

Diger taraftan karar agacina bakildiginda bekéar olan bireylerin egitim ve yas durumundan
dallandigi gériilmektedir. Yas durumu terminal digim olup egitim durumu <lise olan bireyler (11 kiginin
bulundugu alt grup) organik gida drin reklamindan etkilenme orani 2 kisi (%18.2), reklamdan
etkilenmeyen ve fikir beyan etmeyenlerin orani ise toplamda 9 kisi (%81.8) oldugu gortlmektedir. Egitim
durumu <lise olan bireyler (70 kisinin bulundugu alt grup) organik gida uriin reklamindan etkilenme orani
26 kisi (%37.1), reklamdan etkilenmeyen ve fikir beyan etmeyenlerin orani ise toplamda 44 kisi (%62.9)
oldugu gorulmektedir.

Bu bulgu egitim dizeyine gére organik gida urin reklamindan etkilenmede farkhlik oldugunu
gostermistir. Benzer calismalarda da bu bulgu desteklenmistir. Ornegin; Firat vd. (2014), icecek trinleri
satin alma davraniglarinda lise mezunlari dider tum egitim dizeyine sahip tiketicilere nazaran
reklamlardan daha ¢ok etkilenmekte oldugunu belirtmiglerdir.
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SONUC

Uretimin belli kurallar ve denetim altinda yapilmasi sebebiyle organik tarim, giivenli olan ve
geleneksel tarimin aksine saglija ve cevreye olumsuz etkisi olmayan, kimyasal ilag ve gubrelerin
kullanilmadigi bir tretim seklidir. Tuketiciler ve Ureticiler icin ¢ok fazla avantajlari ve dezavantajlari
bulunan organik gidalar organik tarim faaliyetleri sonucu ortaya ¢ikmaktadir. Bu nedenden dolay tercih
edilebilirlikte tlketiciler tarafindan farkhliklar olusmaktadir (Sancaktar Meral, 2019).

Yayim faaliyetleri yoluyla bilgi duzeylerinin artiriimasi ve orgutlenmesi 6énem tasimaktadir
(Karaturhan vd., 2018). Bazi endustriyel gida maddelerinin reklamlari hem basinda hem radyo ve
televizyonda 6nemli bir yer tutmaktadir. Tlketici veya Urindn kullanicilarina bilgi tasimak ve tiketici
Uzerinde algilama etkisi olusturmak ya da onun algilanmasini degistirmek reklamin faktorlerindedir. Belli
Urn ozelliklerinin algilanmasindaki degisim tiiketicinin davraniglarini ve tercihlerini degistirir. Bdylelikle
tiketici davranisindaki degisim, toplumun gida tiketiminde artisa ya da tuketicinin tiketim sepetinde
degisime yol acabilir (Foker & Ward, 1993; Yilmaz vd., 2007).

Bu arastirmada organik gida drin reklamindan etkilenme dizeyi incelenmistir. Sonu¢ olarak
arastirmadan elde edilen bulgular genel olarak degerlendirildiginde organik gida 0riin reklamindan
etkilenme dizeyi Uzerinde cesitli demografik 6Ozelliklerin, farkh etkilere sahip oldugu goéraimustur.
Calismadan elde edilen bulgulara gore organik gida Urtin reklamindan etkilenme duizeyini; Medeni durum,
aylik hane halki geliri, egitim durumu, is durumu ve yas faktorinin belirlemistir. Yapilan yorumlar ve
degerlendirmeler ile sosyal medya daha etkin kullanilarak tiketicilerin organik drtnler hakkinda bilgi
sahibi olabilmeleri, kolaylikla ulasabilmeleri saglanabilir ve tuketici tercihleri Uzerinde etkili olabilir.
Boylelikle bilgi diuzeylerinin artmasi tuketicilerin organik Urtinlere olan taleplerini artirabilir. Organik Griin
uUreticilerine maddi destek verilerek organik trlin Uretiminin arttirilmasi, fiyatlarinda indirim saglanmasi ile
daha cok tlketiciye ulasilabilmeyi saglayacaktir. Sonraki c¢alismalarda organik gida tiketicilerinin
demografik 6zellikleri ile satin alma tercihleri kiyaslanabilir ve organik gida Ureticileri ile bir ¢alisma
yapmak (Uretim sorunlari, destekler vb.) da 6nerilmektedir.
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0z
Amag: Bu calismada Belediye park ve bahge budama atiklarindan farkl piroliz
sicakliklarinda 300, 500 ve 700 °C de biyokdmdr elde edilmistir. Farkli dozlarda

uygulanarak, misirin toprak Usti aksaminin (govdet+yaprak) bitki besin
elementleri ile yas ve kuru agirliklari incelenmisgtir.

Materyal ve Yontem: Saksi denemesi seklinde yapilan calismada, tesadif
parselleri deneme desenine gore 3 tekrarl, 3 farkli piroliz sicakligindaki T1
(300°C), T2 (500°C) ve T3 (700°C) 5 biyokoémir dozu bunlar; kontrol, 1 t/da, 2
t/da, 3 t/da ve 6 t/da olarak uygulanmis ve toplamda (3x5x3) 45 saksi ile
yurutilen denemede test bitkisi olarak Hido silajlik misir (Zea mays L.) gesidi
yetistiriimistir.

Arastirma Bulgularn: En yiksek N ve B elementleri 300°C’de elde edilen
biyokdmir uygulamasinda en disik ise 700°C’de elde edilen biyokomir
uygulamasinda elde edilmistir. Fosfor, potasyum, kalsiyum, magnezyum, demir,
¢inko, bakir ve mangan elementleri en yiiksek 700°C de elde edilen biyokdmur
uygulamasinda, en dislk ise 300°C’de elde edilen biyokdmir uygulamasinda
belirlenmistir. En yliksek yas ve kuru agdirhk degerleri sirasiyla 700°C ve
300°C’deki uygulamalarinda saptanmistir.

Sonug: Biyokdmiir uygulamalarinin tarla ¢alismalarinda uzun dénemlere gore
planlanmasi ve toprak analiz sonuglarina gére biyokdmur uygulamalarinin
yapilmasi daha ¢ok fayda saglayabilir. Genel olarak piroliz sicakligi 700°C’de ve
6 t/da biyokdmir uygulamasi 6nerilebilir.

ABSTRACT

Objective: In this study, biochar was obtained from municipal park and garden
pruning wastes at different pyrolysis temperatures at 300, 500 and 700° C.
Contents of plant nutrients, fresh and dry weights above-ground parts
(stem+leaf) of maize were investigated.

Material and Methods: In pot experiment study, 5 biochar doses were obtained
at 3 different pyrolysis temperatures T1 (300° C), T2 (500° C) and T3 (700° C),
3 replicates according to the randomized plot trial design control, 1 t/da, 2 t/da,
3t/da and 6 t/da. Experiment conducted with 45 pots (3x5x3), Hido silage maize
(Zea mays L.) variety was grown as a test plant.

Results: The highest N and B elements were obtained biochar application at
300°C while the lowest ones at 700°C. Phosphorus, potassium, calcium,
magnesium, iron, zinc, copper and manganese elements were also determined
and the highest values were obtained at 700°C and the lowest ones at 300°C in
biochar application. The highest fresh and dry weight were obtained at 700°C
and 300°C, respectively.

Conclusion: Biochar applications for long periods in field studies and according
to the results of soil analysis can provide more benefits. Generally, the pyrolysis
temperature of 700°C and 6 t/da biochar application can be recommended.
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GiRiS

Biyokémiur, organik maddelerin oksijensiz ortamda pirolizi ya da ¢ok az oksijen ile gazlastirma
islemiyle elde edilen yiksek karbon ve mineral madde iceren Uriin olarak tanimlanmaktadir (Lehmann,
2007). Bitki ve hayvan kokenli biyokutlelerin oksijensiz veya az oksijenli bir ortamda piroliz edilmesi
sonucu elde edilen biyokédmur, karbonca zengin olan organik bir madde olarak da belirtimektedir (Ahmad
et al., 2014). Son yillarda diinyada organik atiklarin geri kazanimina verilen énem hizla artmis ve
biyokutlenin dénidsimine yoénelik ¢ok sayida teknik gelistirilmistir. Piroliz, kabul géren ve kullanim alani
bulan 6nemli biyokutle termokimyasal dénisim tekniklerinden birisi olarak, ¢esitli yonleriyle farkli amaglar
icin kullaniimaktadir (Kambo & Dutta, 2015). Tarimsal atiklar, ormancilik atiklari ve aritma ¢amuru gibi
pek ¢ok materyal biyokiitle ve biyogar Uretiminde kullanilabilmektedir (Namli vd., 2017; Banik et al., 2018;
Xu et al., 2019), bu konuda bitkiler Gizerine biyokdmir uygulamalarinin etkileri incelenmistir (Erdem et al.,
2017; Demirbas et al., 2017; Acir & Erdem, 2020). Biyokdmurin en yaygin kullanim sekli topraga
uygulamaktir (Dias et al., 2010). Biyokdmur, toprak iyilestiricisi, organik glbre, hayvan yemlerinde katki
maddesi, kimi zehirli gazlarin absorblayicisi, enerji depolama ortami, bazi reaksiyonlarda katalizor,
binalarin yapiminda yapi malzemesi ve sulardaki adir metaller ile organik kirleticilerin giderilmesinde
adsorbent olarak birgok alanda kullaniimaktadir. Ulkemiz biyokémiir tretiminde kullanilabilecek tarimsal
(bag, bahge, tarla tarimi) ve hayvansal Uretim (blylkbas, kuglkbas, kanatli) atiklarinin biyokémire
donustirilebilecek bluylk bir potansiyele sahiptir (Akgul, 2017). Toplam biyokdmur potansiyelinin
%77’sini hayvansal atiklar, %22.5’ini bah¢e ve bad budama atiklari, %0.6’sini ise tarla tarimi atiklari
olusturdugu belirtiimektedir (Simer vd., 2016).

Bu calismada Belediye park ve bahge budama atiklari elde edilmistir. Elde edilen bu atiklardan farkli
sicakliklarda 300, 500 ve 700°C de biyokdmir elde edilerek misir bitkisine farkli dozlarda uygulanarak,
misirin bitki besin elementleri ve bitkinin yas ve kuru agirliklari degisimleri belirlemek icin yapilmigtir.

MATERYAL ve YONTEM

Belediye rekreasyon alanlarindan elde edilen budama atiklarindan 300, 500 ve 700°C’lik
sicakliklarda, 10-50°C/dak arasinda degdisen isi artislari uygulanarak biyokoémr elde edilmistir (Kambo &
Dutta, 2015). Ham materyal ve farkli piroliz sicakliklarinda elde edilen biyokémiurlerin analiz sonuglari
Cizelge 1'de sunulmustur. Denemede kullanilan toprak, hava kurusu hale geldikten sonra 2 mm’‘lik
elekten elenerek saksi denemesi 7 Mayis 2020 tarihinde kurulmustur. Deneme topraginin analiz
sonuglari Cizelge 2’de izlenmektedir.

10 kg toprak igeren saksilarda gergeklestirilen uygulama dozlar farkh sicakliklardaki T1 (300°C),
T2 (500°C) ve T3 (700°C) piroliz islemiyle elde edilmis biyokdmiurler kontrol (0), 1 ton/da, 2 ton/da, 3
ton/da ve 6 ton/da seklinde uygulanmistir. Sabit dozda tim saksilara 1 t/da vermikompost ve kimyasal
glbre uygulamalar yapiimistir. Tesaduf parselleri deneme desenine goére 3 tekrarl, 3 farkli sicaklikta
elde edilmis olan 5 farkli biyokbmur dozu uygulanmis ve toplamda (3x5x3) 45 saksi ile yurGtilen
denemede test bitkisi olarak Hido silajlik misir (Zea mays L.) kullaniimigtir. Denemedeki tim saksilara
tohum ekimi ile birlikte 300 ppm azotun (N) yarisi 150 ppm (1/2) amonyum sulfat (NH,),SO,) %21 N
glibresinden uygulanmistir. Fosfor (P) 80 ppm ve 100 ppm potasyumun (K) tamami ise mono potasyum
fosfat (KH,PO,) glibresi (0:52:34) ile ekimle birlikte uygulanmistir. Denemede biydkéomir dozlari, kimyasal
glbreler ve vermikompost plastik bir kap icerisinde homojen olarak karistirildiktan sonra saksilara
doldurulmustur. Saksilara uygulamalar yapildiktan sonra her saksiya 6 adet misir tohum ekimi yapilarak
cesme suyu ile sulanmis ve saksilarin altina saksi althdi konularak sulama esnasinda sizan su tekrar
saksilara ilave edilmistir. Tohum c¢ikislart 13 Mayis’ta baslamis, ¢cimlenme gerceklestikten sonra her
saksida iki adet misir bitkisi kalacak sekilde seyreltiime islemi yapilmis ve N’lu glbrenin kalan yarisi ise
150 ppm olarak Ust gibre seklinde tre (%46 N) gubresi ile 16.06.2020 tarihinde uygulanmistir. Sulama
faaliyeti topragin tarla kapasitesinden eksilen su miktarinin gravimetrik olarak gesme suyu ile yapilmistir.
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Misir bitkisinde tepe puskulinidn olugsmasiyla 21 Temmuz'da hasat yapilmistir. Toprak Usti aksaminin
(gbvde+yaprak) biyokltle agirhdi belirlendikten sonra, bitkiler cesme ve saf su ile yikanarak etiivde 65-
70°C de kurutulduktan sonra, degirmenden 6gutilerek analizlere hazir hale getirilmistir. Deneme sonunda
her bir saksidaki bitki 6rneklerinde toprak Ustl aksaminda (gévde+yaprak) bitki besin elementleri
belirlenmistir. Element konsantrasyonlari kuru madde tzerinden hesaplanmistir.

Cizelge 1. Ham materyal ve biyokémdurlerin analiz sonuglari

Table 1. Analysis results of raw materials and biochar

Parametreler Ham materyal T1 T2 T3

pH 6.04+0.01 7.72+0.02 9.25+0.02 9.72+0.02

E.C (1:10) (dS/m) 1.54+0.09 1.04+0.02 2.25+0.02 2.74+0.02

Organik madde (%) 93.40+0.16 92.40+0.16 83.86+0.24 85.80+0.16
Nem 105 C'de (%) 7.79+4.70 10.02+0.43 9.73+0.37 8.95+0.50

CIN 63.74+0.50 45.55+0.56 48.17+0.92 50.61+0.16
Organik C (%) 54.17+0.09 53.59+0.09 48.64+0.14 49.77+0.09
Toplam N (%) 0.85+0.01 1.18+0.01 1.01+0.02 0.98+0.005
Toplam fosfor (%) 0.09+0.003 0.19+0.005 0.20+0.01 0.24+0.005
Toplam potasyum (%) 0.47+0.01 1.09+0.01 1.32+0.04 1.71+0.01

Toplam kalsiyum (%) 1.07+0.03 1.53+0.07 3.4240.04 3.5240.21

Toplam magnezyum (%) 0.13+0.005 0.23+0.01 0.46+0.02 0.52+0.03

Toplam sodyum (mg/kg) 454.56+12.60 477.6017.74 1268.90+14.90 1931+19.3

Toplam demir (mg/kg) 203.42+5.60 163.05+2.65 1331.49+14.2 3323.89+9.9
Toplam bakir (mg/kg) 38.3410.78 43.05+0.47 49.38+0.93 48.89+0.65
Toplam ginko (mg/kg) 61.83+0.37 71.91+2.23 143.82+2.11 170.41+1.73
Toplam mangan (mg/kg) 19.52+1.44 37.6414.04 93.95+1.56 154.62+2.90
Toplam bor (mg/kg) 75.22+4.24 69.50+0.93 48.68+0.94 42.13+0.77

Cizelge 2. Saksi denemesi toprak analiz sonuglari
Table 2. Pot experiment soil analysis results

pH 6.77 Alinabilir P 111.76
EC (dS/m) 151 Alinabilir K 127.50
Kireg 4.06 Alinabilir Ca 2748
Kum 63.28 S Alinabilir Mg 830
Mil 28.00 S Alinabilir Na 123.20
3 Kil 8.72 = Alinabilir Fe 14.19
~  Blnye Kumlu tin Alinabilir Zn 6.45
O.Madde 1.73 Alinabilir Mn 17.70
Toplam N 0.101 Alinabilir Cu 1.47
Alinabilir B 0.97

Bitki ornekleri analiz yontemleri

Biyokdtle; hasat sirasinda bitki 6rneklerin uygulamalara gore 6nce yas agirliklar belirlenmis.
Temizlik islemlerinden sonra ¢esme ve saf su ile yikanarak etliivde 65-70°C de kurutulduktan sonra
tartilarak kuru agirhk degerleri belirlenmistir. Kuru madde; bitki 6rneklerinin  105°C’de etlivde
kurutulmasina dayali gravimetrik yéntemle belirlenmistir (Kacar & inal, 2008). Bitki besin elementi
analizleri Toplam N, Bremner (1965) tarafindan bildirildigi sekilde Kjeldahl ydntemine gdre saptanmigtir.
Diger besin elementleri 6rneklerde yas yakma (HNO3:HCIO,; 4:1) sonrasi P, vanadomolibdo fosforik sari
renk yontemi ile spektrofotometrik olarak (Lott et al., 1956), K, Ca ve Na flame (alev) fotometre ile Mg, Fe,
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Zn, Mn ve Cu ise Atomik Absorbsiyon Spektrofotometrede élgiilerek belirlenmistir (Kacar & inal, 2008).
Orneklerde B analizi kuru yakma sonrasi azomethin H ydntemi ile spektrofotometrik olarak belirlenmistir
(Wolf, 1971).

Verilerin istatistik analizinde SPSS 22.0 programi kullaniimistir. Uygulamalar arasindaki farkliliklar
LSD testi ile belirlenmisgtir.

ARASTIRMA SONUCLARI ve TARTISMA

Bitki besin elementleri

Azot (N)

Biyokdmdir uygulamalarinin ve sicaklk farklarinin misirin toprak usti aksaminin N igerigine etkisi
istatistiki olarak 6nemli bulunmustur. T1'de elde edilen biyokémur uygulamalarinda toplam N icerigi
%2.24-2.87 araliginda saptanmistir. T2'de elde edilen biyokdmur uygulamalarinda toplam N degisimi
%2.19-2.60 olarak belirlenmis. T3’de elde edilen biyokdmur uygulamalarinda en disuik toplam N degeri
kontrol saksilarinda %2.17 ve 6 ton/da biyokdmir uygulamasinda %2.56 ile en yiksek degeri aldigi
saptanmistir. En yiksek toplam N degerleri T1 sicakliginda elde edilen biyokémur uygulamasinda bunu
sirasiyla T2 ve T3 sicakhdinda elde edilen biyokbmur uygulamalari izlemistir (Cizelge 3). Cakir & Cimrin
(2018) musir bitkisinin kok Gstu aksami igin toplam N %1.82-3.96 olarak belirtilen degerlere benzerlik
gOstermistir. Biyokdmir uygulamalari misir bitkisinin toprak tstl aksaminin toplam N degerini arttirdigi
Demirbas & Coskan (2019) tarafindan da belirtilmistir.

Cizelge 3. Biyokdmur uygulamalarinin toplam N (%) tzerine etkisi

Table 3. The effect of biochar applications on total N content (%)

Uygulamalar T1 T2 T3

Kontrol 2.24 d A 2.19 d AB 2.17 c B *

1 t/da 2.32 d A 2.25 d AB 2.21 c B ke

2 t/da 2.45 c A 2.37 c B 2.34 b B ke

3t/da 2.58 b A 2.49 b B 2.41 b B ki

6 t/da 2.87 a A 2.60 a B 2.56 a B ke
ok ok ok

LSDg,01:0.088 LSDg05:0.065; *= %5 dlizeyinde 6nemli, **= %1 diizeyinde 6nemli

Disey kiicik harfler uygulamalar, yatay biyik harfler farkli sicakliklardaki biyokémurler
arasindaki farki gosterir.

Fosfor (P)

Farkli piroliz sicakliklarda biyokédmudrlerin bitkinin toprak Ustl aksaminin P igerigi Uzerine etkisi
istatistiki olarak 6nemli bulunmus ve farkli grupta yer almistir (Cizelge 4). Fosfor degerleri T1’deki
biyokdmir uygulamasinda %0.19-0.45, T2'deki biyokdmur uygulamasinda %0.20-0.47 ve T3'deki
biyokdmir uygulamasinda %0.18-0.49 araliginda saptanmistir. Her Ug piroliz sicaklik degisiminde elde
edilen biyokédmur uygulamalarinda en distk degerler kontrol uygulamalarinda ve en yiksek degerler ise
6 ton/da biyokbmir uygulamalarinda elde edilmigtir. En ylksek P degderi T3’deki biyokémur
uygulamasinda elde dilmistir. Inal et al. (2015)'in yaptigi calismalarda belirtildigi gibi bu ¢alismada da
biyokdmur uygulamalariyla bitki P icerigi artis gostermistir. Demirbas & Coskan (2019) misirin toprak Usti
aksami P igeridi %0.27-0.39 degerlerine benzerlik gostermistir. Jones et al. (1991) tarafindan misir bitkisi
icin belirtilen %0.20 P degerine gdre kontrol uygulamasi haricindeki misir bitkisinin P agisindan yeterli
grupta yer aldigi géralmugtar.
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Cizelge 4. Biyokémuriin uygulamalarinin fosfor (%) tzerine etkisi

Table 4. The effect of biochar applications on phosphorus content (%)

Uygulamalar  T1 T2 T3
Kontrol 0.19 d A 0.20 c A 0.18 c A
1t/da 024 cd A 024 bc A 0.26 A
2 t/da 0.31 bc A 030 b A 0.35 A
3t/da 0.34 B 039 a AB 0.41 ab A
6 t/da 0.45 a A 047 a A 0.49 a A

- - -

LSDg,01:0.088 LSDg05:0.065; *= %5 dlizeyinde 6nemli, **= %1 diizeyinde 6nemli

Disey kii¢ik harfler uygulamalar, yatay buyuk harfler farkli sicakliklardaki biyokémurler
arasindaki farki gosterir.

Potasyum (K)

Uygulama dozlarinin misirin K icerigi Uzerine etkisi istatistiki olarak ©énemli, fakat piroliz
sicakliklarinin etkisi 6nemsiz olmustur. Potasyum degerleri T1'deki biyokémir uygulamasinda %2.11-
3.77, T2'deki biyokdmir uygulamasinda %2.03-3.69 ve T3'deki biyokdmuir uygulamasinda %2.08-3.88
olarak hesaplanmistir. En ylksek K degeri T3 uygulamasinda elde edilirken bunu T1 ve T2'deki
uygulamalari izlemistir (Cizelge 5). Elde edilen sonuglar Gling6r (2018) tarafindan belirtilen K %1.01-1.93
ve %0.75-1.88 degerlere gore farklihk Yagmur & Okur (2018) tarafindan rapor edilen K %2.79-3.25
degerlere gore benzerlik gosterdigi izlenmektedir. Demirbas & Coskan (2019) misirin toprak Ustl
aksaminin K degerinin %2 biyokdmir uygulamasiyla en yiksek K %2.54 degeri ile uygulama dozlariyla
birlikte toprak Usti aksaminin K igerigi artis gostermistir. Misir bitkisinin gelisme doéneminde besin
maddesi alinim seyri ve hizi azot ve fosfor aliniminin ¢ikistan yaklasik iki hafta sonra hizli, potasyumun
ise gelismenin 3-6.’nci haftalarinda ¢ok yiiksek diizeyde oldugu belirtilmistir (irget vd., 2010).

Cizelge 5. Biyokdmur uygulamalarinin potasyum (%) Gizerine etkisi

Table 5.The effect of biochar applications on potassium content (%)

Uygulamalar T1 T2 T3

Kontrol 2.11 c A 2.03 d A 2.08 c A

1 t/da 2.56 bc A 2.38 cd A 2.45 bc A

2 t/da 2.77 bc A 2.85 bc A 2.98 A

3t/da 3.28 ab A 3.40 ab A 3.77 A

6 t/da 3.77 a A 3.69 a A 3.88 A
ok ok ok

LSDg,01:0.779 LSDg05:0.579 ; *= %5 diizeyinde 6nemli, **= %1 diizeyinde énemli

Disey kiicik harfler uygulamalar, yatay biyiik harfler farkli sicakliklardaki
biyokémirler arasindaki farki gosterir.

Kalsiyum (Ca)

Uygulamalari misirin Ca igerigi Uzerine etkisi uygulama dozlarina ve piroliz sicakliklarina gére
istatistiki farklilik go6stermistir. T1’deki biyokdmur uygulamasinda %0.15-0.41, T2'deki biyokémur
uygulamalarinda %0.19-0.43 ve T3’ de elde edilen biyokdmir uygulamalarinda Ca igerigi %0.17-0.48
olarak elde edilmistir. En ylUksek Ca degeri T3’deki biyokdmur uygulamasinda elde edilirken bunu T2'de
elde edilen biyokdmir ve son olarak da T1'de elde biyokdmur uygulamalari izlemistir (Cizelge 6). Bu
yonde yapilan galismalara gére Demirbas & Coskan (2019) misirin toprak Ustli aksami i¢in Ca %0.97-
1.33; Glngor (2018)’e gbre Ca %0.69-0.84 ve %0.82-1.08 ve Yagmur & Okur (2018) tarafindan énerilen
Ca %0.52-0.71 degerlere gore farklilik gostermis ve daha dislk seviyede belirlenmistir. Misir bitkisinin
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besin elementi igerigi dane ve silajlik amagh yetistirilisine ve toprak 6zelliklerine gére (Oberle & Keeney,
1990b), bitki tir ve cesitlerin (Noulas et al., 2004) bu farkliliklara neden oldugu belirtiimistir. Bu
farklihklarin Gzerine toprak 6zellikleri, yapilan uygulamalar ve gesit 6zelliklerinin etkili oldugu sdylenebilir.

Cizelge 6. Biyokémur uygulamalarinin kalsiyum (%) tzerine etkisi

Table 6.The effect of biochar applications on calcium content (%)

Uygulamalar T1 T2 T3

Kontrol 0.15 d B 0.19 d A 0.17 c AB *

1t/da 0.19 d A 022 d A 0.22 c A

2 t/da 0.27 c B 0.31 c AB 0.33 b A *

3t/da 0.34 b B 0.38 b B 0.45 a A o

6 t/da 0.41 a B 0.43 a B 0.48 a A **
ok ok ok

LSDg01:0.050 LSDg5:0.037 ; *= %5 diizeyinde 6nemli, **= %1 diizeyinde énemli

Dusey kiguk harfler uygulamalar, yatay blyuk harfler farkli sicakliklardaki biyokémurler
arasindaki farki gosterir.

Magnezyum (Mg)

Biyokdmir uygulama dozlarina ve farkh piroliz sicakligina gére énemli diizeyde etkili olmustur. T1
deki biyokémir uygulamalarinda Mg 90.24-0.48, T2 deki biyokdmir uygulamalarinda magnezyum
degisimi %0.25-0.49 ve T3 de elde edilen biyokdmur uygulamalarinda Mg icerigi %0.26-0.52 olarak
saptanmistir (Cizelge 7). Demirbas & Coskan (2019) misirin toprak Ustli aksami igin Mg %0.60-0.78 ve
Gungdr (2018) tarafindan cegitlere gére Mg %0.59-0.64 ve %0.49-0.57 olarak belirtilen degerlerden farkli
seviyede belirlenmigtir. Yagmur & Okur (2018) tarafindan belirtlen Mg %0.26-0.30 degerlere goére
benzerlik gdsterdigi sdylenebilir.

Cizelge 7. Biyokdmur uygulamalarinin magnezyum (%) Uzerine etkisi

Table 7.The effect of biochar applications on magnesium content (%)

Uygulamalar T1 T2 T3
Kontrol 0.24 d A 025 d A 0.26 d A
1t/da 0.29 cd B 0.33 c AB 0.36 A *
2 t/da 0.36 bc B 0.41 b AB 0.44 A ¥
3t/da 0.40 B 0.44 ab AB 0.46 ab A *
6 t/da 0.48 a A 049 a A 0.52 a A

* - -

LSDg01:0.073 LSDg5:0.065 ; *= %5 diizeyinde énemli, **= %1 diizeyinde énemli

Dusey kiguk harfler uygulamalar, yatay blyik harfler farkli sicakliklardaki biyokémurler
arasindaki farki gosterir.

Demir (Fe)

Biyokdmur uygulamalarinin misirin Fe icerigi Uzerine etkisi uygulama dozlarina ve piroliz
sicakligina gore istatistiki olarak 6nemli bulunmustur. Demir degerleri T1 de elde edilen biyokémur
uygulamasinda 68.92-110.15 mg/kg, T2 de elde edilen biyokdmir uygulamasinda Fe 66.20-112.07 mg/kg
arasinda ve T3 de elde edilen biyokdmur uygulamasinda 57.49-121.11 mg/kg olarak belirlenmistir
(Cizelge 8). Her Ug¢ farkh sicaklik degerlerinde elde edilerek uygulanan biyokdmirlerin Fe miktari en
dusuk kontrol ve en ylksek ise 6 ton/da uygulamalarinda elde edilmistir. Cakir & Cimrin (2018) kdk Usti
aksam Fe kapsamini 36.10-58.38 mg/kg olarak belirtti§i dederlerden yiksek Fe degerleri saptanmigtir.
Gungdr (2018) tarafindan cesitlere gére Fe elementi miktari 159-373 ve 207-384 mg/kg olarak belirtilen
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degerlerden daha distk seviyede Fe degerleri belirlenmistir. Yagmur & Okur (2018) Fe miktari 104.53-
117.59 mg/kg ve Demirbas & Coskan (2019) misirin toprak Ustli aksaminin Fe kapsamini 49.8-99.9
mg/kg olarak belirttikleri degerlere genel olarak benzerlik gésterdigi séylenebilir.

Cizelge 8. Biyokdmur uygulamalarinin demir (mg/kg) tUzerine etkisi

Table 8.The effect of biochar applications on iron (mg/kg)

Uygulamalar T1 T2 T3

Kontrol 68.92 c A 66.20 b AB 57.49 d B *

1t/da 75.06 c A 73.81 b A 73.57 c A

2 t/da 93.20 b A 98.13 a A 98.83 b A

3t/da 102.15 ab B 106.17 a AB 113.16 a A =

6 t/da 110.15 a B 112.07 a AB 121.11 a B *
ok *k ok

LSDg01:14.320 LSDg05:10.642 ; *= %5 dlzeyinde 6nemli, **= %1 dlzeyinde énemli

Duisey kuiguk harfler uygulamalar, yatay blyuk harfler farkh sicakliklardaki biyokémarler
arasindaki farki gosterir.

Cinko (Zn)

Farkh piroliz sicakliklarinin ve uygulamalarin Zn Uzerine etkisi istatistiki olarak dnemli bulunmustur.
T1 de elde edilen biyokdmur uygulamalarinda ginko igerigi 21.88-44.27 mg/kg, T2 de elde edilen
biyokédmur uygulamalarinda Zn degeri 28.46-48.28 mg/kg olarak ve T3 de elde edilen biyokémir
uygulamalarinda Zn 26.02-51.12 mg/kg arasinda degisim gOstermistir (Cizelge 9). Genel olarak en
yuksek Zn degeri T3 de elde edilen biyokémir uygulamasinda elde edilirken bunu sirasiyla T2 de elde
edilen biyokbmur ve T1 de elde edilen biyokdmuUr uygulamalari izlemistir. Elde edilen sonuglar, Yagmur
ve Okur (2018) tarafindan belirtilen 11.15-14.70 mg/kg Zn degerlerine ve Demirbas & Coskan (2019) Zn
kapsamini 8.1-20.7 mg/kg olarak belirttigi degerlerden ylksek olarak belirlenmigtir. Cakir & Cimrin (2018)
kok Ustl aksam Zn kapsamini 22.94-80.30 mg/kg ve Guingor (2018) tarafindan gesitlere gore Zn elementi
miktari 29.4-59.9 mg/kg ve 10.1-32.0 mg/kg olarak belirttigi degerler ile benzerlik gstermistir.

Cizelge 9. Biyokdmdr uygulamalarinin ginko (mg/kg) lizerine etkisi

Table 9. The effect of biochar applications on zinc (mg/kg)

Uygulamalar T1 T2 T3

Kontrol 21.88 d B 28.46 c A 26.02 b AB *

1 t/da 28.84 cd A 33.57 bc A 34.23 b A

2 t/da 33.58 bc B 35.50 bc AB 43.54 a A ki

3t/da 39.46 ab B 39.38 b B 46.30 a A *

6 t/da 44.27 a B 48.28 a AB 51.12 a A *
ok ok ok

LSD0.01:8.796 LSDg,05:6.537 ; *= %5 diizeyinde énemli, **= %1 diizeyinde 6nemli

Disey kiigik harfler uygulamalar, yatay buyuk harfler farkli sicakliklardaki biyokémurler
arasindaki farki gosterir.

Bakir (Cu)

Bakir icerigi uygulama dozlarina ve piroliz sicakligina gére farklilik géstermis ve istatistiki dizeyde
6nemli bulunmustur. Bakir T1 de elde edilen biyokémur uygulamasinda 6.11-9.72 mg/kg, T2 de elde
edilen biyokdomir uygulamasinda 8.14-9.56 mg/kg araliginda belirlenmis ve T3 de elde edilen biyokdmur
uygulamasinda 7.91-9.97 mg/kg olarak belirlenmistir (Cizelge 10). Yagmur & Okur (2018) tarafindan
bildirilen Cu degerlerine gore 11.26-17.34 mg/kg ve Cakir & Cimrin (2018)'nin kok Ustii aksam Cu
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kapsamini 14.62-24.31 mg/kg degerlerinden farklilik géstermistir. Glingor (2018) tarafindan gesitlere goére
Cu elementi miktar1 7.53-12.26 mg/kg ve 8.60-17.33 mg/kg ve Demirbas & Coskan (2019) misirin toprak
Ustl aksamini Cu kapsamini 5.2-9.3 mg/kg olarak bildirilen degerler ile benzerlik géstermistir.

Cizelge 10. Biyokdmir uygulamalarinin bakir (mg/kg) tizerine etkisi

Table 10. The effect of biochar applications on copper (mg/kg)

Uygulamalar T1 T2 T3
Kontrol 6.11 d B 8.14 b A 7.91 b A ¥
1t/da 6.86 cd B 8.22 b AB 8.80 ab A
2 t/da 7.78 bc B 8.87 ab AB 9.48 B *
3t/da 8.46 ab B 9.11 ab AB 9.73 A
6 t/da 9.72 a A 9.56 a A 9.97 A

ok * ok

LSDg01:1.439 LSDg5:1.069 ;*= %5 diizeyinde 6nemli, **= %1 diizeyinde dnemli

Dusey kuiguk harfler uygulamalar, yatay blyuk harfler farkh sicakliklardaki biyokémarler
arasindaki farki gosterir.

Mangan (Mn)

Mangan igerigi piroliz sicakliyina ve uygulama dozlarina gore istatistiki olarak énemli dizeyde
degisim goéstermistir. Mangan T1 de elde edilen biyokdmir uygulamasinda 30.44-40.83 mg/kg, T2 de
elde edilen biyokdmir uygulamasinda 29.83-48.21 mg/kg araliginda ve T3 de elde edilen biyokémur
uygulamasinda 29.37-53.36 mg/kg aralijinda degisim gostermistir. En yiksek Mn degeri 700°C de elde
edilen biyokdmur uygulamasinda belirlenmigstir (Cizelge 11). Elde edilen sonuglar Yagmur ve Okur (2018)
tarafindan belirtilen 27.19-28.78 mg/kg Mn degerlerinden yuksek bulunmustur. Cakir & GCimrin (2018) kdk
Ustl aksam Mn kapsamini 82.54-175.18 mg/kg, Glingér (2018) tarafindan gesitlere gére Mn elementi
miktari 66.1-78.7 mg/kg ve 63.0-75.1 mg/kg ve Demirbas & Coskan (2019) misinin toprak Ustiu aksamini
Mn kapsamini 41.6-64.1 mg/kg olarak belirtilen degerlere goére farkhlik gdstermistir. Bu farkhliklarin
toprak, uygulama ve cesit 6zelliklerinden ileri gelebilir.

Cizelge 11. Biyokdmir uygulamalarinin mangan (mg/kg) tizerine etkisi

Table 11. The effect of biochar applications on manganese (mg/kg)

Uygulamalar  T1 T2 T3

Kontrol 30.44 c A 29.83 c A 29.37 c A
1t/da 3152 ¢ A 3198 ¢ A 3184 ¢ A

2 t/da 35.10 bc B 3759 b AB 4090 b A ®
3t/da 37.28 ab B 4358 a B 4541 b A *
6 t/da 40.83 a B 48.21 a 53.36 a A *x

LSDo,01:5.494 LSDy 05:4.003 ; **= %1 dlizeyinde 6nemli

Disey kiigik harfler uygulamalar, yatay buyuk harfler farkli sicakliklardaki biyokémurler
arasindaki farki gosterir.

Bor (B)

Biyokdmiuir dozlarinin bor Gzerine etkisi istatistiki olarak 6nemli diizeyde etki yapmistir. T1 de elde
edilen biyokdmur uygulamalarinda B 22.90-48.80 mg/kg olarak, T2 de elde edilen biyokémur
uygulamalarinda B 23.67-45.11 mg/kg ve T3 de elde edilen biyokdmir uygulamalarinda 25.05-47.05 mg/kg
belirlenmigtir (Cizelge 12). Farkli sicakliklarda elde edilen biyokdmr uygulamalarinda genel olarak en yiksek
B dederi T1 de elde edilen biyokdmir uygulamasinda elde edilirken bunu sirasiyla T3 de elde edilen
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biyokdmiir ve T2 de elde edilen biyokdmir uygulamalari izlemistir. Reuters & Robinson (1997)’'e gbre yaprak
toplam B yeterlilik sinir degerlerine 30-50 mg/kg goére kontrol uygulamalari digindaki diger uygulamalarin B
besin elementi yoninden yeterli oldugu gortimektedir. Korkmaz vd. (2005) tarafindan misir bitkisinde kogan
yapraginin optimum B kapsaminin 20.56 mg/kg olarak belirtilen B degerine gore ylksek bulunmustur.

Cizelge 12. Biyokdmur uygulamalarinin bor (mg/kg) Uzerine etkisi

Table 12. The effect of biochar applications on boron (mg/kg)

Uygulamalar T1 T2 T3

Kontrol 22.90 c A 23.67 c A 25.05 c A

1t/da 33.88 b A 31.52 b A 30.38 c A

2 t/da 36.21 b A 34.71 b A 32.76 bc A

3t/da 40.81 b A 42.72 a A 38.52 A

6 t/da 48.80 a A 45.11 a A 47.05 A
ok *k *k

LSDy01:7.765 LSDg05:5.771 ; **= %1 dlzeyinde énemli

Dusey kiguk harfler uygulamalar, yatay blyuk harfler farkli sicakliklardaki
biyokémurler arasindaki farki gosterir.

Biomas agirhigi

Misirin biomas yas agirhgi uygulamalara ve piroliz sicakligina goére farklilik gostermis ve istatistiki
olarak énemli bulunmustur. T1 de ele edilmis olan biyokdmur uygulamasinda yas agirlik degisimi 146.67-
250.43 gr, T2 de ele edilmis olan biyokdmur uygulamasinda yas agirlik 163.74-274.22 gr ve T3 de ele
edilmesiyle uygulamasinda yas agirlik 173.08-283.52 gr aralijinda saptanmistir (Cizelge 13).

Cizelge 13. Biyokdmir uygulamasinin bitkisinin yas agirligina etkisi (gr)

Table 13. The effect of biochar application on the fresh weight of the plant (gr)

Uygulamalar T1 T2 T3

Kontrol 146.67 d B 163.74 e AB 173.08 d A **
1 t/da 182.06 ¢ A 18636 d A 19485 d A

2 t/da 21695 b AB  209.13 ¢ B 23244 ¢ A
3t/da 246.54 a A 240.67 b A 255.69 b A

6 t/da 25043 a B 27422 a A 28352 a A

LSD001:22.317 LSDg5:16.586  ; **= %1 diizeyinde 6nemli. Disey kiglk harfler
uygulamalar, yatay buylk harfler farkli sicakliklardaki biyokémdrler arasindaki farki
gOsterir.

Ayni sekilde kuru agirlik degisimi uygulamalara goére farklilik gdstermis T1 de elde edilmis olan
biyokdmir uygulamasinda 15.82-32.78 gr olarak belirlenmistir. T2'de ele edilmis olan biyokdmur
uygulamasinda 17.49-35.38 gr ve T3 de ele edilmis olan biyokébmur uygulamasinda 18.45-36.32 gr
saptanmis olup (Cizelge 14). En yilksek yas ve kuru agirliklar sirasiyla T3 de elde edilmis biyokdmr ve
bunu T2 ve T1 de elde edilmis olan biyokémur uygulamalari izlemistir. Glingor (2018) tarafindan 2 farkli
misir ¢esidi icin bitki toprak Usti aksaminin yas agirhiginin Hazar g¢esidinde 288-312 gr arasinda, Helen
cesidinde 261-269 gr kuru agirhdinin ise 32.0-38.7 ve 26.7-30.7 gr olarak belirttigi degerlere benzerlik
gbsterdigi sdylenebilir. Cakir & Cimrin (2018) bitki yas agihdini 26.53-56.36 g/bitki ve kuru agirligi ise 3.76-
5.96 g/bitki, Alak & Muftioglu (2017) tarafindan belirtilen yas agirhgi degerleri 57.6-87.8 gr ve kuru agirlik
8.0-13.3 gr degerlerinden yiksek degerler aldigi izlienmektedir. Sevilir (2019) bitki kuru agiriginin 12.8-21.1
gr, Demirbas & Coskan (2019) tarafindan 12.80-27.52 g/saksi ve Kaya vd (2019) kuru agirhk degeri 18.8-
44.3 gr/saksi olarak rapor ettigi sonuglara benzerlik géstermistir. Farkli sicakliklarda elde edilen biyokémar
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uygulamalarinda genel olarak en yuksek kuru agirlik degeri T3’de elde edilen uygulamada, bunu sirasiyla
T2 ve T1 de elde edilen biyokdmir uygulamalan izlemistir. Yiksek sicaklikta (700°C) (Uretilen
biyokdémdrlerin gogunlukla daha yiiksek makro element (P, K, Ca ve Mg) ve mikro element (Cu, Fe, Zn ve
Mn) konsantrasyonlarina (Akkurt vd., 2020) sahip olmasi bitkinin biomas agirligini arttirmistir.

Cizelge 14. Biyokdmur uygulamasinin bitkisinin kuru agirligina etkisi (gr)

Table 14. The effect of biochar application on dry weight of plant (gr)

Uygulamalar T1 T2 T3

Kontrol 15.82 d A 17.49 d A 18.45 c A

1t/da 19.94 cd A 2205 cd A 20.98 c A

2 t/da 25.17 bc A 2691 bc A 28.60 b A

3t/da 29.95 ab A 31.06 ab A 32.17 ab A

6 t/da 32.78 a A 3538 a A 36.32 a A
ok ok *k

LSDg01:5.467 LSDg05:4.063 ; **= %71 diizeyinde 6nemli

Dusey kiguk harfler uygulamalar, yatay blyuk harfler farkl sicakliklardaki
biyokémurler arasindaki farki gosterir.

SONUG

Biyokdmrin yiksek C icerigine sahip olmasi, dolayisiyla da C/N oraninin yiksek olmasi nedeniyle
topraktaki ayrisma hizi yavastir ve etkisini uzun sirede gdsterebilmektedir. Biyokdmurin ozellikleri elde
edilen sicaklik derecelerine gore farklilik gostermistir. Biyokdmurin 6zelliklerinin piroliz sicakligina bagh
olarak énemli oranda degistigini gostermistir. Genel olarak piroliz sicakligi 700°C’de ve 6 t/da biyokdmur
uygulamasi onerilebilir. Yapilacak uygulamalarin tarla galismalarinda uzun dénemlere goére planlanmasi ve
farkh bitkiler ve farkli dozlarin toprak analiz sonuglarina gére biyokdmur uygulamalarinin yapilmasi énerilir.
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0oz

Amagc: Bu calismada, alti farkli degerlendirme &lgitiine (yol, egim, baki, kis ve
yaz riizgari yonleri ve bolge) goére bir sit sigircihgr isletmesi avlusunda yer
alacak yapilarin (konut, barinak, sit sagim tesisi, yem deposu, hangar ve giibre
deposu) hijyen kosullari, yangin riski ve is verimliligi yoninden en uygun
bicimde konumlandiriimasini saglayacak MS Office Excel tabanli bir bilgisayar
uygulamasi gelistiriimistir.

Materyal ve Yoéntem: Ik olarak, Kigilk Menderes Havzasrnda faaliyet
gosteren 1000 bas kapasiteli 6rnek sit sigirciigi isletmesinin degerlendirme
Olgitlerine iliskin arazi verileri ve mevcut avlu plani belirlenmistir. Daha sonra
gelistirilen bilgisayar uygulamasinin Ornek igletme igin Urettidi avlu plani ile
mevcut avlu plani karsilastinlmis ve sonuclar temel teknik esaslara gore
degerlendirilmigtir.

Arastirma Bulgular: Gelistirilen bilgisayar uygulamasi tarafindan 6rnek
isletme igin Uretilmis olan en uygun avlu planinin mevcut avlu plani ile genel
olarak uyusmadigi, bu uyusmazligin hijyen, yangin riski, tasit trafigi giivenligi, is
gucu kullanim etkinligi ydninden sorunlara yol agabilecegdi belirlenmistir.

Sonug¢: Gelistirilen bilgisayar uygulamasi, yeni kurulacak sit sigirciligi
isletmelerinin avlusunda yer alacak uretim yapilarinin en uygun bicimde
konumlandiriimasina ve cevreye verilecek zararin kontrol altina alinip, daha
ekonomik bir isletmeciligin yapilabilecegi surdirilebilir bir hayvancilik igin
gerekli altyapinin diizenlemesine énemli katkilar saglayacaktir.

ABSTRACT

Objective: In this study, according to six different evaluation criterias (road, slope,
exposure, winter and summer wind directions and region) an MS Office Excel
based computer application was developed that will enable the structures to be
located in the site of a dairy farm ( house, shelter, milking facility, feed store,
hangar and manure store) to be layout in the most appropriate way in terms of
hygiene conditions, fire risk and work efficiency.

Material and Methods: Firstly, regarding to the six evaluation criterias mentioned
in the objective section, the current site plan and the land data of the 1000 head
capacity sample dairy farm operating in the Kuigiuk Menderes Basin were
determined. Then, the site plan produced by the developed computer application
for the sample dairy farm and the existing site plan were compared and the results
were evaluated according to basic technical principles.

Results: It was determined that the most appropriate site plan produced by the
developed program for the sample dairy farm does not generally match the
existing site plan, and this conflict may cause problems in terms of hygiene, fire
risk, vehicle traffic safety and workforce utilization efficiency.

Conclusion: The developed computer application will make significant
contributions to the optimal layout of the production structures to be located in the
site of to be established dairy farms and the arrangement of the necessary
infrastructure for a sustainable livestock where the damage of the environment
can be controlled and a more economical management can be achieved.
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GiRIiS

Sat ve Urunlerine olan talebi karsilamada olduk¢a énemli bir fonksiyona sahip olan sigir, diinyanin
hemen her yerinde yetistiriciligi yapiimakta olan bir tardir (Ugur, 2014). FAO (2017) verilerine gore; dinya
sut Gretiminin yaklasik %90'1 sigirlardan elde edilmekte olup ABD 97,73 milyon t'luk sigir sttt tretimi ile ilk
sirada yer almaktadir. Turkiye ise 18,76 milyon tluk Uretimi ile en 6nemli Uretici Ulkeler arasindadir.
Ulkemizde iller bazinda sigir yetistiriciliginden elde edilen siit miktarlar dikkate alindiginda; Konya ili
1.200.141 t'luk, izmir ili 1.085.302 t'luk ve Erzurum ili 860.020 tluk st tretimleri ile en énemli Uretici iller
arasinda yer almaktadir (TUIK, 2017). izmir ilindeki dagihm dikkate alindiginda ise bu igletmelerin %90’
Kiglk Menderes Havzasi’'nda faaliyet gdstermektedir (Boyaci vd., 2020).

Hayvansal Uretim yapilan tarim isletmelerinde dretimin gergeklestirilmesi icin ihtiyag duyulan yapi ve
tesisler isletme arazisi icerisinde belli bir alanda yer alir. isletme merkezi ya da isletme avlusu olarak
adlandirilan bu alan, tim Uretim faaliyetlerinin yGrGtildGgi yerdir (Taskin & Unal, 2013). Sit sigircig:
isletmelerinde Uretim faaliyetlerinin gergeklesebilmesi igin barinaklarin yani sira; yem deposu, gubre
deposu, sut sagim tesisi, hangar ve konut gibi yapi ve tesislere ihtiya¢ duyulmaktadir. Bu yapi ve tesislerin,
Uretim faaliyetlerinin bir butin olarak sirdirulebilmesi ve kontrol edilebilmesi adina isletme avlusunda bir
arada yer almasi gerekmektedir (Unal vd., 2013).

Sat sigircihdr isletme avlusunda yer alan lretim yapilarinin tip ve miktar isletmenin sekline ve
blylkligine gére degismektedir. Uretim yapilarina yapilacak yatirmin igletme aktif sermayesinin %20-
25’i kadar olmasi Onerilmektedir (Yuksel & Sisman, 2015). Bu tip isletmelerin avlusu icerisinde uUretim
yapilarinin dizenlenmesinde yapilabilecek hatalarin proje Uzerinden dizeltiimesi oldukc¢a kolay olmasina
karsin, kurulumu tamamlanmig bir isletme merkezinde bu hatalarin giderilmesi olduk¢a zor ve yuksek
maliyet gerektiren bir istir. Bu nedenle ihtiya¢ duyulan yapi ve tesislerin, sut sigirciligi isletme merkezinde
uretim esnasinda fonksiyonelligi saglayacak ve cevresel etkileri gz 6ninde bulundurulacak sekilde
konumlandiriimasi gerekmektedir (Unal vd., 2013).

Sat sigircilgi isletmelerinin basarisi her seyden dnce, dizenli bir sekilde planlanmis isletme avlusuna
baghdir. igletme aviusu olarak belirlenen alanin yiritilecek faaliyetlere uygun bigimde dizenlenmesi
gerekmektedir. Avluda yer alacak yapilar dizenlenirken birbirleri ile olan uyumuna énem verilmelidir. Ahir,
yem depolari (silo, kuru ot deposu vb.), glibre deposu, sut sagim tesisi, hangar ve konut gibi yapilar aviu
icerisinde birbirinden ayrilamayan bir bltiini olustururlar. Bu yapilarin avlu igerisinde uygun bir bigimde
dizenlenmesi; en az duzeyde is glcu kullanimina olanak tanimasinin yani sira, etkili rizgar yonu dikkate
alinarak dogal havalandirmanin saglanmasina katki saglar (Arici vd., 2005). isletme avlusunun yeri
belirlendigi zaman, genis olgekli bir harita gizilmeli ve es yukselti egrileri, kuzey yonu, hakim riizgarlarin
yonu, genel egim, mevcut yollar, dogal rizgar siperleri ve su yollari gibi tim 6nemli detaylar belirtimelidir.
Bu bilgiler dogrultusunda yapilarin diizenlenmesi gergeklestirilebilir (Alchalabi, 2015).

Avluda yer alan yapi ve tesislerin uygun bir sekilde dizenlenmesi ile iklim faktdrlerinin olumsuz
etkilerini en aza indirmek mimkindir. Soguk havalarda ginesten gelen isi yapilarin isinmasina yardimci
olur (Protz & Moen, 1979). Yapilar, dogal kosullardan en iyi faydalanacak sekilde yerlestiriimeli (Alchalabi,
2015), yonleri yihin bitin mevsimlerinde glines i1sinlarindan en iyi yararlanabilecekleri sekilde segilmelidir
(Okuroglu & Yaganoglu, 2013). Hakim rizgarlarin yonu belirlendikten sonra, avludaki yapilan kis
rizgarlarindan korumak igin rlzgar siperleri yerlestiriimelidir. RlUzgar siperlerinin, yaz rizgarlarinin
serinletici etkisini engellemeyecek sekilde konumlandiriimasi istenir (Protz & Moen, 1979; Quam et al.,
1993; Alchalabi, 2015). Konutun, barinak ve giibre deposu gibi koku Ureten tesislerden etkilenmemesi igin
hakim rizgarlarin yoni dikkate alinarak yerlestiriimesi gerekir. Bu dogrultuda barinak ve gibre depolari,
konuttan esen riizgarin yoninde yer almalidir (Mijinyawa & Awogbuyi, 2011). Ayrica, yapilar arasindaki
yurime ve yangin emniyet mesafesi arasinda bir denge kurulmasi gerekmektedir (Alchalabi, 2015;
Yiksel & Sisman, 2015).
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isletme avlusunda yer alacak yapi ve tesislerin avliudaki konumlarinin belirlenmesinde is ekonomisi,
yangindan korunma, hijyen kosullari, gelecekteki genisleme durumu ve gorsel etki gibi faktorler birlikte
disundldigunde, avlunun s6z konusu yapi ve tesislerin tiplerine gére 10-30 m araliklarla es merkezli
halkalardan olusan dort alt bdlgeye ayrilmasi onerilir. 1. bdlge; toz, koku ve sinek gibi istenmeyen
durumlardan korunur bir konumda olup, konutun yer aldigi alandir (Protz & Moen, 1979; Olgun, 2011). Bu
bdlgenin en az 0,28 ha blyukliginde olmasi istenir. Il. bdlge, diger alanlara kiyasla sessiz ve kokusuz olup;
atdlye, hangar, yakit ve kimyasal depolari gibi yerlerin ve elektrik direklerinin bulundugu alandir. Bu bdlgede
olasi bir yanginin yayilmasini dnlemek igin yapilar arasinda 30 m mesafe birakilmalidir. Yakit ve kimyasal
deposu ikinci bolgenin en dig kisminda yer almalidir ve yangin riskine karsi konuttan 60 m uzaklikta
olmalidir (Protz & Moen, 1979). lll. bdlge; yem ve hububat depolarinin oldudu alandir. IV. bdlge ise; igletme
avlusunun en disindaki alan olup, bliylik kapasiteli hayvan barinaklarinin yer aldigi alandir (Olgun, 2011).

Endistride oldugu gibi tarimda da tesislerin yerlesim diizenlemesinde (tesis diizenlemesinde) temel
amag; daha iyi isletmecilik ve tasarruf icin fonksiyonel olabilecek bir yerlesim dizeni saglamaktir. Tesis
dizenlemesi birimler arasi iletisimi kolaylastiracak, malzeme akisini en aza indirgeyecek, galisan personelin
guvenligini ve galisma kosullarini en iyi hale getirecek sekilde olmalidir. Bu baglamda tesis dizenlemesi,
herhangi bir isletmede tesislerin en verimli yerlesimini saglayan stratejik ve temel bir konu olup mevcut
alanin en etkili sekilde kullanimina olanak tanir (Singh & Sharma, 2006; Sahin & Turkbey, 2010; Prasad et
al., 2014).

Endustriyel isletmelerin yani sira hayvancilik isletmelerinde de tesis dlizenlenmesine iligkin bilimsel
galismalarda, gerek isletme avlusu icerisindeki Uretim yapi ve tesislerinin ve gerekse hayvan barinaklarinin
icerisindeki boélimlerin dizenlenmesine iligskin gesitli matematiksel modeller gelistiriimistir. Hatem et al.
(2013), sut sigirciigi isletmelerindeki siit sagim yerlerinin planlanmasinda ve tasariminda kullaniimak tzere
matematiksel bir model ve bu modelin entegre edildigi bir bilgisayar uygulamasi gelistirmislerdir. Samer et
al. (2008) ise, sicak iklimlerde yer alan st sigiri isletmelerinde isletme avlusunun diizenlenmesine yonelik
bir matematiksel model gelistirmisler ve bu modeli MS Office Excel ortaminda, elektronik bir karar verme
uygulamasina dahil etmislerdir.

Fernandez et al. (2006), sit sigirt barinaklarinin tasariminda cificilere ve diger karar vericilere
yardimci olmak amaci ile barinak iginde duraklarin dizenlenmesine iliskin dort farkli algoritma
gelistirmiglerdir. Serbes vd. (2014), kiugikbas hayvan barinaklarinda yer alan geng ve yetigkin hayvanlar igin
dinlenme ve gezinme yerleri, st sagim ve sut depolama yerleri ve yem depolama yerleri gibi barinak igi
birimlerin optimum yerlesim dizeninin tasarlanmasinda kullanilabilecek bir y6ntem sunduklar
calismalarinda farkh kapasiteye sahip iki ayri barinak icin 6bek agaci siniflandirma analizi ve genetik
algoritma teknigi kullanmislardir.

Bu calismada, st sigircihdi isletmelerinin avlularinda yer alacak dretim yapilarinin, esas alinan
degerlendirme Odlgitlerine gére en uygun sekilde konumlandiriimasina yonelik MS Office Excel tabanl bir
bilgisayar uygulamasi gelistirilmistir. Gelistirilen bu uygulama ile Kiglik Menderes Havzasi'nda faaliyet
gosteren bir sit sigircilidi isletmesi igin arazi kosullarina gére en uygun avlu plani ortaya konmustur. Ayrica,
gelistirilen bilgisayar uygulamasi tarafindan Uretilen avlu plani ile mevcut avliu plani karsilastirilarak temel
teknik esaslara gore degerlendirilmistir.

MATERYAL ve YONTEM
Materyal

Calismada, Microsoft Office Excel Professional Plus 2016 paket programi ve Microsoft Visual Basic for
Application 7.1 eklentisi kullaniimistir. Gelistirilen bilgisayar uygulamasi Kiguk Menderes Havzasr’nda hélen
faaliyet gosteren bir sit sigirciligi isletmesinin arazi kosullarina gére en uygun avlu planinin ortaya konmasi
amaciyla kullanilimigtir. Ornek alinan igletmenin yer aldigi Kigilk Menderes Havzasi, Tirkiye’nin batisinda
38°41'05" ve 37°24'08" kuzey enlemleri ile 28°24'36" ve 26°11'48" dodu boylamlari arasindadir ve genisligi
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702,9 ha olup, izmir ili havzanin 668,9 ha'llik alanini kapsamaktadir. Havza'da, Akdeniz ikliminin tipik
Ozellikleri hakim olup; yillik yagislarin alansal ortalamasi 613,9 mm’dir. Havza genelinde kuzey yontindeki
ruzgérlar hakim olup, bu riizgéarlar yazin havanin sicakhigini ve nemini diizenlemektedir. Glney rizgéarlari ise
Ozellikle kis mevsiminde yagmur ihtiyacini kargilamaktadir (Kayhan & Alan, 2012; Anonymous, 2013).

Arastirmanin ana materyali, Havza sinirlari igerisindeki izmir iline bagl Torbali ilgesindeki mevcut
isletmeler arasindan dérnek olarak secilen ve 2008 yilindan bu yana faaliyet gosteren 1000 bas sagmal
hayvan kapasitesine sahip bir sut sigircihdi isletmesidir. Bu drnek isletme, alani yaklasik 89 da olan bir
isletme avlusuna (isletme merkezi) sahiptir. Avlu igerisinde; 1 adet konut, 8 adet sagmal ve genc¢ hayvan
barinagi, 1 adet buzagi barinagi, 1 adet sit sagim tesisi ve yaninda sagim éncesi hayvanlarin bekletildigi
bir sundurma yapi, 2 adet sivi glibre deposu ve 1 adet atélye/hangar bulunmaktadir. Ayrica, 2 adet kuru
ot deposu, 2 adet silaj cukuru ve bu gukurlarin yaninda vakumlu paket silajlarin (silindir silaj balyalari)
acikta istiflendigi iki ayri depolama alani yer almaktadir.

Ydntem
Bilgisayar uygulamasinin gelistirilmesi

Bir sut sigirciligi isletme avlusundaki yapilarin (konut, barinak, siit sagim tesisi, yem deposu,
hangar ve glibre deposu) avlunun bulundugu arazi kosullarina iliskin bes 6l¢ut (i-yol, ii-egim, iii-baki, iv-kis
ruzgari ve v-yaz ruzgari yonleri) ile birlikte avlu icinde yerlegtirilecek bina turl igcin uygun “bdlge kosulu”
Olgutl olmak Uzere toplam alti dlgute gbre en uygun bicimde konumlandiriimasi amaciyla Visual Basic
programlama dilinde yazilmis bir MS Office Excel eklentisi gelistirilmistir. isletmede yolla bitisik olan
avlunun (tarla ya da parselin) giris cephe yénu sabit ve 1 no ile gbsterilmistir. Bu cephe ydnune gore
isletme avlusunun arazi kosullarindaki egim, baki, kis riizgari ve yaz riizgar yonleri igin dort ana yon (1-2-
3-4 no.lu) ve dort ara yon (5-6-7-8 no.lu) esas alinmis ve oklarla gosterilmistir.

Ayrica bilgisayar uygulamasinda, yola bakan cepheye gore isletme avlusu esit mesafelerde dort
bolgeye (sirasiyla I, IlI, Il ve IV no.lu bdlge) ayrilarak, bdlge kosulu da (yol ile birlikte) degerlendirimeye
alinmistir. Bilgisayar uygulamasinda altlik olarak 4 x 4 adet hicrelerle isletme avlusu plani olusturulmustur.
Bu plan Uzerinde esas alinan cografi yonler (ok ile) ve bdlgeler (yay ile) Sekil 1°de sematik olarak
gosterilmistir. Ayrica avlu planinda barinak ve diger servis yapilarinin konumlandirilabilecedi hucreler
(yerler), sari zemin Uzerine kesik gizgiyle gizilmis yapi sekliyle; ara¢ ve yaya trafigi icin bos birakilacak avlu
merkezi ise renksiz zemin Uzerine gizilmig traktor sekliyle gosterilmistir.

........................
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Sekil 1. Gelistirilen bilgisayar uygulamasinda altlik olarak kullanilan avlu plani.

Figure 1. Site plan used as a base by the developed computer application.
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Excel calisma sayfalarinda, bu hicrelere yerlestirilecek her bir servis yapisinin uygunluk durumu;
isletme avlusunun mevcut yol, egim, baki, kis ve yaz rizgar verilerine (bilgisayar uygulamasi girdileri)
gore degerlendirilmistir. Bu degerlendirme i¢in s6z konusu bu yapilarin isletme avlusunun farkli yerlerinde
konumlandiriimasinin, bilimsel ve teknik esaslara uygunluk durumuna goére bir puanlama (uygun degil=0,
uygun=1, ¢ok uygun=2) Ongorilmuistir. Bu puanlamaya goére her bir yapinin yerlestirilecedi hiicrenin
toplam puani elde edilmistir. Avlu igerisinde dikkate alinan alti degerlendirme dlgutiine gére en uygun
konumda yerlestirilecek bir yapinin alabilecedi en yiksek toplam puan 12 iken, tim yapilarin alabilecegi
en ylksek toplam puan ise 72 olmaktadir. Puanlamada, bilimsel ¢alismalarda belirtilen teknik esaslar
dikkate alinmis olup Cizelge 1’de verilmistir.

Gelistirilen bilgisayar uygulamasina arazi kosullari girildiginde; altlik olarak kullanilan avlu plani
Uzerinde alternatif yerlesim dizenlemeleri icin esas alinan uygunluk durumuna gére her bir yapinin
alacagi hicre puanlari ile avludaki tium vyapilarin alacagr toplam puan hesaplanmaktadir. Avluya
yerlestirilecek yapilar icin uretilen alternatif konumlarin g¢akismasini dnlemek ve bu yapilarin en iyi
konumlarini belirlemek icin ise bilgisayar uygulamasinda yer tayini dénglisu olusturulmustur. Ayrica,
uygulamada alternatifler iginden toplam puani maksimum olana gore, yapilarin avlu igerisinde belirlenen
konumu ve puanlarinin (bilgisayar uygulamasi c¢iktisi) Excel ortaminda bir sonu¢ sayfasi olarak
gOsterilmesi saglanmistir. Gelistirilen bilgisayar uygulamasinin akis semasi Sekil 2°de verilmigtir.

Cizelge 1. Gelistirilen bilgisayar uygulamasinda puanlama i¢in esas alinan teknik esaslar

Table 1. Technical principles based on for scoring in the developed computer application

Degerlendirme

Olgiitleri Agiklama

-Konutun yol ile olan iligkisinde, ¢iftlige giren ve ¢ikan araglarin konuttan gérulebilmesine imkan taniyacak
sekilde bir yerlesim g6z 6ntinde bulundurulmalidir (Alchalabi, 2015).

Yol -Konut, ana yoldan 10-30 m igeride olmalidir (Okuroglu & Yaganoglu, 2013).
-Hangarlarin yeri belirlenirken yol ile olan iligkisi g6z éniinde bulundurulmalidir (Girgin, 2008).
-Barinaklar avlunun en dis kisminda yer almahdir (Olgun, 2011).

-Konutun vyerlestirilecegi alanda drenajin saglanmasi igin konut disina dogru bir e§im olmasina dikkat

Egim - L
edilmelidir (Protz & Moen, 1979).

- Hakim rizgéarlarin hayvan barinaklarinda olusacak kokulari, konut ve diger yapilara tasimamasina 6zen
gosterilmelidir (Oztiirk, 2003).

Hakim Ruzgarlar - Barinak ve giibre depolari, konuttan esen riizgarin yéniinde yer almalidir (Mijinyawa & Awogbuyi, 2011).

-Kis ruzgéarlarindan korunma ve yaz rtizgarlarinin serinletici etkisinden yararlanma saglanmalidir (Cevik &
Tekinel, 1998)

-Siddetli kis ruzgarlarindan korunmak igin avlunun yéni gliney ya da doguya bakmalidir (Okuroglu &
Yaganoglu, 2013).

Baki - Hava akimindan ve giines i1sigindan maksimum bir sekilde faydalaniimasi igin avluda giiney ydniinde
hafif bir egimin olmasi istenir (Alchalabi, 2015).

-Avludaki egim yonu binalarin yilin blitin mevsimlerinde gines 1sigindan en iyi yararlanacak sekilde
olmalidir (Olgun, 2011).

-Isletme avlusunda vyapi cinslerine gére tahsis edilecek alanin, faaliyetlerin islevsel olarak
gerceklestiriimesine imkan verecek, cevreyi toz, koku ve gurultiden koruyacak sekilde dort alt bolgeye
ayrilmasi istenir.

-1. Bélge; konutun yer aldidi alandir.
-11. Bélge; atdlye, hangar, yakit ve kimyasal depolari gibi yapilarin bulundugu alandir.
-Ill. Bdlge; yem ve hububat depolarinin oldugu alandir.

-IV. Bolge; isletme avlusunun en disindaki alan olup, blyik kapasiteli hayvan barinaklarinin yer aldigi
alandir (Protz & Moen, 1979; Girgin, 2008; Olgun, 2011).

Bolge
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Sekil 2. Gelistirilen bilgisayar uygulamasinin akis semasi.

Figure 2. Flowchart of the developed computer application.

Gelistirilen bilgisayar uygulamasinin girdilerinin belirlenmesi ve ¢iktisinin degerlendirilmesi

Gelistirilen bilgisayar uygulamasi, ¢alisma alanindan segilen érnek st sigirciligi isletmesi igin
uygulanmigtir. Bu kapsamda ilk olarak; drnek isletme avlusuna iliskin arazi verileri (avlunun cografik
konumu ve sinirlari, Uretim yapilarinin tird ve sayilari) isletme yerinde yapilan dlgim ve gozlemlerle
belirlenmis, hakim riizgar yonleri ise Torbali Tarim ve Orman ilge Miidirliigi'nden temin edilmistir. Daha
sonra, ornek isletme bilgileri bilgisayarda Google Earth ortamindan saglanan ve isletmeyi kapsayan uydu
gorintisune aktarilarak, isletmenin avlu plani althgi olusturulmustur. Son olarak, gelistirilen uygulama
yardimiyla 6rnek isletme igin Uretilen en uygun avlu yerlesim dizeni ile mevcut avlu yerlesim dizeni
planlari karsilastiriimis ve Cizelge 2’deki teknik esaslara gore degerlendirilmigstir.

ARASTIRMA BULGULARI ve TARTISMA
Ornek igletmenin mevcut avlu yerlesim diizeni

Calismada ilk olarak, 6érnek isletmenin yerinde belirlenen avlu yerlesim diizeni ve yapilar arasindaki
mesafeler uydu gorintlisi Uzerine islenmistir. Avlu igerisinde konutun bulundugu yer baslangi¢ noktasi
olarak kabul edilmis ve baslangi¢ noktasi ile avlunun en uzak kdse noktasi arasindaki mesafe 301 m olarak
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Olgtlmustir (Sekil 3). Daha sonra, bu uydu gorintlisi althk olarak esas alinmis ve belirlenen en uzak
mesafenin 1/4’Gne karsilik gelecek sekilde yarigapi 75,25 m ve katlari olan yaylar gizilmistir. Cizilen yaylarla
avlu dort esit bolgeye ayriimis ve bdylece her bir bolge igerisinde kalan yapilar belirlenmistir. Ayrica, isletme
avlusunun sahip oldugu egim yoénl kosulu 8, kis ve yaz rizgar yonu kosulu 1 ve baki yonl kosulu 3 olarak
tespit edilmistir. isletmenin girisinde yer alan ve yem depolarinin oldugu alana dogru uzanan servis yolu, yol
kosulu sabit kabul edildidi i¢in 1 olarak degerlendirmeye alinmistir (Sekil 4).

a. Konut

b. Sagmal ve geng hayvan
barinaklari

c. Sit sagim tesisi

d. Buzagi barinagdi

e. Kuru ot deposu

f. Silaj yem deposu / depolama
alani

g. Sivi giibre deposu (lagin)

h. Hangar

Sekil 3. Ornek isletme avlusunu ve binalarin yerlesim diizenini gdsteren uydu gériintiisii (Google Earth, 2020).
Figure 3. Satellite image showing the sample farm site and the layout of the buildings.
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Sekil 4. Ornek isletmedeki arazi kosullari ve olugturulan bolgelere gére yapilarin konumunu gésteren uydu goriintiisii ve aviu plani.
Figure 4. Satellite image and site plan showing the location of the buildings according to the regions created by the land conditions in the
sample farm.
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Ornek igsletme avlusu igerisinde; konutun |. bdlgede, barinaklarin II, 1ll ve IV. bdlgelerde, siit sagim
tesisinin Ill. bolgede, kaba-kesif yem depolarinin Il, lll ve 1V. bdlgelerde, silaj depolarinin 1ll. ve IV. bdlgelerde,
hangar-atolyenin lll. bolgede ve sivi glibre depolarinin IV. bdlgede yer aldigi anlasiimistir (Sekil 4).

Avluda yer alan yapilarin bulunduklari yerler degerlendirildiginde konutun yer almasi gereken I.
bdlgede oldugu gérilmektedir. |. bolge isletme konutunun yer aldigi alan olup bu alanin, barinaklardan
gelecek koku, toz vb. istenmeyen durumlara karsi korunur ézellikte bir alan olmasi gerekmektedir. Diger
yandan, konutun ana yola yakin, avlu ve ¢evresine hakim yuksekge bir yerde bulunmasi arzu edilir (Cevik &
Tekinel, 1998; Okuroglu &Yaganoglu, 2013). Hakim egdim yonu ve yola olan uzaklik dikkate alindiginda da
konutun uygun bir konumda yer aldidi tespit edilmistir.

isletme avlusunda hakim riizgar kosullari (kis ve yaz riizgan yonleri) degerlendirildiginde ise riizgar
esme yonlerinin konuttan barinaklar ve gibre depolarina dogru oldugu gérilmektedir (Sekil 4). Bu durum
barinak ve gubre depolarinda olusacak istenmeyen kokularin, sz konusu rizgarlar ile konuta ulasmasina
engel olacaktir. Nitekim, hakim rlzgarlarin konuttan diger yapilara esecek sekilde olmasi igin barinak ile
glbre depolarinin konuttan esen riizgarin yoéninde yer almasi istenmektedir (Oztirk, 2003; Mijinyawa &
Awogbuyi, 2011).

Konut ile barinaklar arasindaki mesafeler ise 71 m ve 73 m olarak bulunmustur. Bu mesafeler
belirlenirken konuta en yakin konumda olan 2 barinak degerlendirmeye alinmistir. Konut ve barinak arasinda
olmasi gereken mesafenin uygunlugu ile is gticti verimi arasinda yakin bir iliski bulunmaktadir. Daha fazla is
glcl kullanimina gereksinim duyulan binalarin, mimkun oldugu kadar konuta yakin olmasi istenir (Yuksel &
Sisman, 2015). Diger yandan, yangin riskine karsi konut ve barinaklar arasinda en az 30 m olmasi
gerekmektedir (Mijinyawa & Awogbuyi, 2011). Barinaklardan ve gibre depolarindan gelebilecek istenmeyen
koéth kokulara karsi ise konutun bu yapilarla arasindaki mesafelerin en az 60 m olmasi istenir (Alchalabi,
2015). Konut ve gubre depolar arasindaki mesafeler incelendiginde ise konutun, bu yapilara 240 m
mesafede oldugu bulunmustur. Ornek isletmede konutun giibre depolari ve barinaklara uygun bir mesafede
oldugu tespit edilmigtir.

Konut ve yem depolari arasindaki mesafeler dlglldiginde konuta en yakin yem deposunun 56 m
mesafede oldugu tespit edilmistir. Koku, girilti ve sineklerin konuta ulasmamasi igin konut ile yem depolari
arasinda 10-50 m arasinda bir mesafe birakiimasi onerilir (Yiksel & Sisman, 2015). Konut ve hangar
arasindaki mesafe ise 135 m olarak bulunmustur. Avludaki bu mesafenin, konuttan hangara ulasimin kolay
bir sekilde saglanabilmesi icin 30 m kadar olmasi istenir (Alchalabi, 2015).

Barinaklarin avlu igerisinde yer aldigi alanlar degerlendirildiginde ise bu yapilarin aviuda I, lll ve IV.
bolgelerde yer aldiklari tespit edilmistir. Oysa, Il. bdlge; avludaki temiz, kuru ve sessiz faaliyetlerin gectigi yer
olup bu bélgede hangar ve kiiclk depolarin yer almasi gerekmektedir. Sagmal hayvan barinaklarinin ise 1V.
bdlgede yer almasi gerekmektedir (Girgin, 2008). Diger yandan, barinaklarin yem depolarina olan mesafeleri
degerlendirildiginde, avlunun en dis kisminda kalan barinaklarin bu yapilara olan uzakliklari 173 m ila 225 m
arasinda bulunmustur. Bu mesafeler avludaki yemleme islerinin daha uzun siirmesine neden olacaktir.

Barinaklarla sut sagim tesisi arasindaki mesafelere bakildiginda ise Il. bélgede konumlandirilan
sagmal barinaklarinin sit sagim tesisine 50 m ila 90 m mesafede olduklari tespit edilmistir. Buradaki
barinaklar avlu icerisinde yer almamasi gereken bdlgelerde konumlandirildiklari i¢in bu barinaklardaki
hayvanlarin sit sagim tesisine getirilip, barinaklara geri goétiriimesi bu islemler igin harcanacak surenin
artmasina neden olacaktir. Barinaklarin, yem deposu ve sut sagim tesisi gibi isletmede gin icerisinde
gerceklestirilen hayvancilik faaliyetleri agisindan en iligkili oldugu bu yapilar arasindaki mesafeler
yemleme ve sagim iglerinin en az is glicu ve zaman harcanarak gerceklestiriimesine imkan verecek
sekilde olmalidir (Olgun, 2011). Yem depolarinin barinaklara yakin olmasi gerekmekle birlikte, yangindan
korunma igin 7 m’den daha az olmamalidir (Yiiksel & Sisman, 2015). isletme avlusunda yer alan kaba-
kesif yem ve silaj depolarinin ise Il, Il ve IV. bdlgelere dagildigi goérilmektedir. S6z konusu yapilarin
avluda lll. bélgede yer almasi gerekmektedir (Olgun, 2011). Bu nedenle, yem depolarinin uygun olmayan
boélgelerde konumlandirilmasi yemlemede is guicu kullanim verimliliginin azalmasina neden olacaktir.
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Barinaklar ile giibre depolari arasindaki mesafeler, giibre deposuna en yakin konumdaki barinaklar
icin 20 m ila 40 m arasinda bulunmustur. S6z konusu bu barinaklar avluda Ill. ve V. bdlgede yer almakta
olup avlu icinde uygun bir yerde konumlandiriimigtir. Diger yandan Il. bdlgede yer alan ve glbre
depolarina en uzak konumdaki barinaklar ise yanlis bir yerde konumlandirilmis olup gtibre depolarina
olan uzakliklari 130 m ila 170 m arasinda bulunmustur. Bu uzakliklar, barinaklardaki gibrenin gtbre
depolarina tagsinmasinda is gicl kullanimi artiracagindan uygun gérilmemektedir.

Avluda yer alan gibre depolarinin bulunduklari yerler degerlendirildiginde ise bu yapilarin
isletmenin girisine gbére en uzak bdlgede (V. bdlge) yer aldigi ve buna gore isletme avlusunda 6nerilen
bolgede konumlandirildigi anlasiimaktadir. Avluda yer alan servis yollarinin genisligi ise 5 m ila 10 m
arasinda bulunmustur. Avlu icerisindeki araclarin glvenli bir sekilde ilerlemeleri icin servis yolu
genisgliginin en az 5 m olmasi 6nerilmekte (Alchalabi, 2015), ancak binalar arasinda doénls yapabilmeyi
saglayacak en kiglk dis dénls capinin tek rémorklu traktdr icin 13 m, iki aksli kamyon igin ise 23,5 m
oldugu bildiriimektedir (Mrema et al., 2011). Bu durumda, avludaki servis yollari genisliginin; traktor ve
kamyon gibi aracglarin tek yénde guvenli bir sekilde ilerlemeleri i¢in uygun oldugu, ancak bu araglarin
manevra yapmalari igin yeterli olmadidi anlagiimaktadir.

Ornek isletmenin gelistirilen bilgisayar uygulamasina goére en uygun avlu plani

Ornek isletmeye iliskin en uygun avlu plani igin isletmenin mevcut yol (1), egim (8), kig rizgari (1),
yaz ruzgari (1) ve baki (3) kosullari gelistirilen bilgisayar uygulamasina girilmistir. Bu kosullara goére
uygulama, her bir yapinin “Yéntem” bélimunde tanimlanan dlgutlere gére konumunun uygunluk durumliari
icin alabilece@i en yuksek puanlari hesaplayarak, bu puanlara gére en uygun avlu igi yerlesim dizeni
planini olusturmustur (Sekil 5). Gelistirilen uygulamanin urettigi ¢6zime gore, dikkate alinan alti ayri dlgut
icin uygun konuma getirilen konut (1 no.lu yapi) 9 puan, hangar (2 no.lu yapi) 11 puan, barinak (3 no.lu
yapi) 10 puan, sut sagim tesisi (4 no.lu yapi) 10 puan, glibre deposu (5 no.lu yapi) 9 puan ve yem deposu
(6 no.lu yapi) 9 puan alarak toplam 58 puan elde edilmistir.

Gelistirilen bilgisayar uygulamasi, avlunun yol ile baglantii olan cephesini ve egdim yoéniunu
(avludaki en ylUksek nokta) esas alarak konutu yola yakin bir yere, hangari konuta yakin olmasi gerekliligi
icin Il. bolgeye, siut sagim tesisi ve yem deposunu lll. bdlgeye, barinak ve glbre deposunu ise avlunun
yol ile olan girigini esas alarak en sondaki IV. bdlgeye yerlestirmistir. Barinak yapisinin, st sagim tesisi
ve yem deposuna yakin olmasi gerektigi igin bu iki yapinin arasinda oldugu goérilmektedir. Ayrica
gelistirilen uygulama isletme avlusunun hakim rizgéar yonlerinden dolayi, rizgéarlar konuttan barinak ve
gubre depolarina olacak sekilde bir konumlandirma yapmistir (Sekil 5).

Mevcut avlu plani ile geligtirilen bilgisayar uygulamasina gdre en uygun avlu planinin
kargilagtiriimasi

isletmenin mevcut avlu yerlesim diizeni (Sekil 4) ile gelistirilen bilgisayar uygulamasinin érnek
isletme igin Urettigi avlu yerlesim duzeni (Sekil 5) karsilastirildiginda; s6z konusu isletme avlusunda II.
bdlgede uygun olmayan sekilde konumlandirilan barinaklara karsin, gelistirilen uygulamanin barinaklar
icin 1V. bdélgede konumlandirma yaptigi gérilmektedir. Ayrica gelistirilen uygulama; isletme avlusunda II.,
lll. ve IV. bélgelere dagiimis olan yem ve silaj depolarini, olmasi gereken lll. bélgeye, Ill. bélgede bulunan
hangari ise yer almasi gereken Il. bolgeye yerlestirmistir. Bununla birlikte, gelistirilen uygulamanin
isletmenin hakim riizgar kosullarini (1) dikkate alarak riizgarlar konuttan barinaklara ve giibre depolarina
esecek sekilde bir yerlesim dizeni sundugu gortlmektedir (Sekil 4 & 5).

Yapilan bu kargilastirma; 6rnek isletmenin mevcut avlu yerlesim dizeninin gelistirilen uygulamanin
sundugu en uygun avlu plani ile drtiismedigini ortaya koymaktadir. isletme aviusu yaklasik 89,000 m?lik
bir alana sahiptir. Bu avlu alaninda; konut (170 mz)sUt sagim tesisi yapilari (2,560 mz) hangar (85 mz) ve
giibre depolarinin (750 m?) yani sira 9 adet hayvan barinadi (22.000 m?) ve 4 adet yem deposu ile paket
silaj depolama alaninin (8,450 mz) yaklasik 34.000 mZlik bir alani kapsadigi belirlenmistir (Sekil 4).
Yapilarin gesidi, sayisi ve boyutlari ile avludaki yerlesim dizeni igin éngorilen yapilar arasi mesafeler
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dikkate alinacak olursa, yapilarin bu isletme avlusuna programin sundugu aviu planina gére uygun
bicimde yerlestiriimesi mimkin gorilmemektedir. Bu durumun ise, isletmede Uretim esnasinda ortaya
¢clkacak toz ve kotu kokularin insan ve hayvan sagligini olumsuz ydnde etkilemesi, yangin riskini
artirmasi, is gtcu kullanim etkinligini ve tasit trafigi gtvenligini azaltmasi s6z konusudur.

Konut Hangar Barmak Siit Sagum Tesisi Giibre Deposu Yem Deposu
s o [ IH ) s [ o [ v H P ) 5 s o .
o [ o |a [ ] o |0 ] ] ] [ [ [ ] [ [ [ [ [
PUANLAR
[} [} [} [] [} [] [} [} [} [] [] ] [] [} [] [] ] ] o | o | o |
o o o ] ] [] [} [} [ ] ] ] ] ] ] ] | o |
= [0 [oJoe 0 ] 0 | o ] ] o | o | 0 [ 0 ] 0 0 [ f [ 0 HI|
VIKSEK L] o o o o o o o o o o 0 o o o o o o o o o o o
PUANLAR ] o | o [ [ [ ] ] ] [ [ ] [ ] [ [ ] ] ] [ ] [
o [oTo | [o M o [ o [0 [0l o [ o D o | [ o s o0 ([T
OLCUTLER.  YON GENEL PUAN: 58
Yol 1 YAPI VE TESIS NUMARALARI  ALMIS OLDUKLARI PUANLAR
YAPI VE TESISLER Egim 8
1 KONUT Kas Riizgin 1
1 HANGAR Yaz Riizgin 1
3 BARINAK Bala 3
4 SUT SAGIM TESISI N V4
S o
5 GUBRE DEPOSU
- e YAPI VE TESISLER
6 YEM DEPOSU d =
Konut Barinak | SST | YD Hangar | GD | Sonug ® 4

Sekil 5. Gelistirilen bilgisayar uygulamasinin 6rnek isletme igin Urettigi sonuc sayfasi (SST: Sit sagim tesisi, YD: Yem deposu, GD:
Gubre deposu).

Figure 5. The result page produced by the developed computer application for the sample farm (SST: Milking facility, YD: Feed
store, GD: Manure store).

Yapilan karsilastirmadan ortaya c¢ikan bir baska sonug¢ ise, gelistirilen uygulamanin yeni tesis
edilecek bir sat sigirciigr isletmesi icin isletme avlusu olarak tahsis edilecek alanin 6ngorilecek
yapilasma i¢in s6z konusu degerlendirme oélcitlerine gore yeterli olup olmayacagini da ortaya koymasidir.
Bu yonuyle geligtirilen bilgisayar uygulamasi, yeni tesis edilecek st sigircihidi isletmelerinde altyapinin
surdurdlebilir Gretime uygun bigimde diizenlenmesine yol gdsterici bir 6zellik tagimaktadir.

SONUGC VE ONERILER

Hayvansal Uretimin gergeklestirildigi isletmelerde Uretim verimliligi, uygulanan hayvansal Uretim
tekniklerinin uygunlugunun yani sira, bu tretimde kullanilacak fiziki olanaklarin (altyapinin) yeterliligi ile de
dogrudan ilintilidir. Hayvansal tretimde kullanilan hayvan barinaklari ve diger servis yapilarinin yer alacagi
isletme avlusu yerinin secimi ve bu avlu icerisinde s6z konusu yapi ve tesislerin uygun bigcimde
konumlandiriimasi, bu isletmelerin Uretim verimliligi Uzerinde 6nemli bir rol oynamaktadir. Hayvansal
Uretimde sit sigircihgi ile ugrasan bir isletmenin avlusunda yer alacak yapilarin yerlestirme dizeni,
genellikle ya bir uzman tarafindan planlanmakta ya da yatirm sahibi dreticinin dngérisiine goére
olusturulmaktadir. Ancak, birgok sit sigiri isletmesinde avlu icerisindeki yapilar, mevcut avlu kosullarinda
teknik ve bilimsel esaslara uygun bi¢cimde konumlandirilamamaktadir. Bdylesi bir avlu yerlesim diizeninde,
uretim surecinde ortaya gikacak kotu hijyen kosullarinin insan ve hayvan saghgini tehdit etmesi, yapilarin
uygun bélgelere uygun mesafelerde yerlestiriimemis olmasinin yangin riskini artirmasi, Uretimde etkin bir is
glcl kullaniminin saglanamamasi ve Uretim maliyetinin artmasi gibi sorunlar s6z konusudur. Bu bakimdan
avluda bulunan yapilarin en uygun sekilde yerlestiriimesi blylik 6nem arz etmektedir.
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Bu cgalismada, bir sit sigircihgi isletmesindeki Uretim yapilarinin avlu igerisinde, alti farkli
degerlendirme Ol¢Utine gbére en uygun bigimde yerlestiriimesini saglamak amaciyla bir bilgisayar
uygulamasi gelistirilmistir. Gelistirilen bu uygulama, o6ncelikle yeni kurulacak sit sigir igletmelerinin
avlusunda (isletme merkezinde) yer alacak uretim yapilarinin en uygun bicimde konumlandiriimasina
rehberlik edecektir. Bununla birlikte, cevreye verilecek zararin kontrol altina alinabilecedi ve daha
ekonomik bir isletmeciligin yapilabilecedi surdurulebilir bir hayvancihk igin gerekli altyapinin
dizenlemesine onemli katkilar saglayacaktir. Ayrica, gelistirilen uygulamanin mevcut isletmelerde arazi
verilerine uygun olarak uretecedi en uygun avlu yerlesim diizeni planlarinin mevcut avlu yerlesim planlari
ile karsilastinimasina ve bdylece s6z konusu igletmelerin verimliliginin sorgulanmasina ve belirlenecek
sorunlar i¢in ¢6zim &nerilerinin gelistiriimesine olanak saglayacaktir.

GunUmuizde her sektérde cevre duyarlihdi ve rekabet artmistir. Bu baglamda, st sigirciligr gibi
biylkbas hayvancihdin yani sira, kiglikbas ve kanatl tir yetistiricilikte sdrdirulebilir bir Gretim igin,
isletme merkezlerinin altyapilarinin dizenlenmesinde matematiksel ¢oézimlere gerek duyulmaktadir.
Calismada gelistirilen bilgisayar uygulamasinin daha kapsamli ¢6zim 6nerileri sunmasi igin esas alinan
degerlendirme olgutlerinin gesitlendiriimesi gerekir. Bu konuda ilgili kurum ve kuruluslar ile Gniversitelerin
birlikte yurutecegi calismalar 6nemli katkilar sadlayacaktir.
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