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ABSTRACT

Objective: The study was conducted to investigate the effects of commercial bio-
fertilizers such as BM-Root-Pan, BM-Megaflu and BM-Coton-Plus on the yield,
quality and chlorophyll content of sugar beet.

Material and Methods: The experiment was carried out in Karapinar-Konya in the
2017 sugar beet growing season. The experimental design was a randomized
complete block design (RCBD) with three replications. Bio-fertilizers were applied to
soil twice at the stage of BBCH 16-19 and BBCH 35.

Results: The differences among control, BM-Root-Pan, BM-Megaflu and BM-
Coton-Plus for root weight, root length, root diameter, per plant sugar yield and root
yield were significant. The highest root weight, root length, root diameter and per
plant sugar yield recorded in BM-Megaflu with Bacillus megaterium, Pantoea
agglomerans and Pseudomonas fluorescens.

Conclusion: Bio-fertilizers containing plant growth-promoting rhizobacteria had
capable of increasing sugar beet yield.

0z
Amag: Bu galisma, BM-Root-Pan, BM-Megaflu ve BM-Coton-Plus gibi baz ticari

biyogubrelerin, seker pancarinin verim, kalite ve klorofil icerigine etkisini arastirmak
amaciyla yapilmistir.

Materyal ve Yontem: Deneme 2017 yili seker pancari yetistirme sezonunda Konya
ili Karapinar ilgesinde yiriitilmiistir. Deneme tesadiif bloklari deneme desenine
gore 3 tekerrurll olarak duzenlenmistir. Biyogubreler, seker pancarinin BBCH 16-19
ve BBCH 35 blyume donemlerinde iki kez olmak lizere topraktan uygulanmistir.

Arastirma Bulgularr: Yumru agirligi, yumru uzunlugu, yumru g¢api, bitki basina
seker verimi ve kdk yumru verimi yonunden kontrol ile birlikte BM-Root-Pan, BM-
Megaflu ve BM-Coton-Plus uygulamalari arasinda 6nemli farkhliklar saptanmistir.
En ylksek yumru agirligi, yumru uzunlugu, yumru ¢api ve bitki basina seker verimi
Bacillus megaterium, Pantoea agglomerans ve Pseudomonas fluorescens
bakterilerini iceren BM-Megaflu uygulamasindan elde edilmistir.

Sonug: Bitki buylime tesvik edici bakteriler iceren biyogubrelerin seker pancari
verimini artirabileceg@i kanisina variimistir.
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Cinar & Unay

INTRODUCTION

Sugar beet (Beta vulgaris var. saccharifera L., 2n=18) is one of the most important sugar crops
worldwide and accounts for approximately 25% of global sugar production. Root yield and sugar content
are two major economic traits of the sugar beet (Wang et al., 2019).

In the world, sugar beet planting area, root yield and production during 2018/19 were 4.82 million
hectares, 57 tonnes ha™ and 275.5 million tonnes, respectively (FAO, 2020). The sugar beet planting area
was 310 thousand hectares and produced root was 18.1 million tonnes and the mean root yield per area
was 58 tonnes ha™ in Turkey (TUIK, 2020). Also, granulated sugar was produced from the sugar beet
about 2.7 million tonnes in the 2016/17 growing season. According to the granulated sugar data,
digestion rate (sugar content) has been estimated as 14% countrywide (Anonymous, 2017).

Fertilizer management is one of the most factor affecting sugar beet productivity because of the
very nutrient responsibility of high yielding cultivars (Zengin et al., 2009; Hergert, 2010). In recent years,
the application of bio-fertilizers gained importance to alleviate for reducing natural deterioration as
fertilizer used in crop production are mostly chemicals that cause environmental problems (Dobereiner,
1997; Parlakova and Dursun, 2019). The bio-fertilizers has identified as products based on beneficial
microorganisms of proven efficacy that live in association or symbiosis with plants and naturally help their
nutrition and growth. These preparations contained living cells of efficient nitrogen-fixing, P-solubilizing
microorganisms (Chesti et al., 2013). The bio-fertilizers containing bacteria used for these purposes are
species mainly belonging to genera Rhizobium, Azospirillum, Bacillus, Pseudomonas, Azotobacter,
Burkholderia, Herbaspirillum. (Rosenblueth and Martinez, 2006).

The bio-fertilizer such as BM-Coton-Plus, BM-Root-Pan and BM-Megaflu are mixed microbial
fertilizer containing Bacillus megaterium, Paenibacillus polymyxa, Pantoea agglomerans, Bacillus subtilis,
Pseudomonas fluorescens, Paenibacillus azotofixans with functions such as nitrogen fixation,
phytohormones production, solubilization of phosphorus, and increase in micronutrient uptake (Abdulla,
2018). Moreover, many researchers revealed their roles both directly and indirectly on plant growth
promotion (Kloepper, 1992; Héflich et al., 1994; Lazarovits and Nowak, 1997; Glick, 2012).

Bacillus spp. inoculants positively affected root and shoot growth, biomass and vyield in wheat
(Rana et al. 2012), cluster bean (Yadav and Tarafdar, 2012), dry beans (Tozlu et al., 2012), rice
(Beneduzia et al, 2008). Also, it was addressed that Pseudomanas had P-solubilization and IAA
production roles in pearl millet (Misra et al., 2012) and wheat (Hussain and Hasnain, 2011).
Bioformulations with different bacteria ingredients achieved promising results such as root and sugar yield
in field condition of sugar beet (Cakmakci et al., 2001; Jorjani et al., 2011).

Our research aimed to study the effects of commercial products which include different bacteria on
yield, chlorophyll and sugar content of sugar beet in field conditions.

MATERIAL and METHODS

The experiment was carried out under the condition of a farmer in Karapinar-Konya (37°44'20.4"N
longitude and 33°25'32.1"E latitude) in 2017. Central Anatolia type of continental climate with semi-arid
summer is dominant in the region. The mean temperatures of the growing season exhibited that July,
August and September exceeds the long term mean temperatures while precipitations of the month viz.,
April, May, June, September and October were higher than that of the long term mean precipitations.
There were no precipitations in July and September (Figure 1).

The soil characteristics of the experiment were loamy sand having pH 8.0 (slightly alkali), organic
matter 2.06% (medium), available P,05 95.4 kg ha™ (high) and available K,O 1441 kg ha™ (very high).
Also, the experiment area has lime content 48.5 (very high), medium Fe (4.21 ppm) and high Zn (1.93 ppm).

The sugar beet hybrid cultivar, Aranka (from KWS Company), was used in the study. The general
characteristics of a cultivar are genetic monogerm, tolerant to Cercospora beticola, high yielding, ample
sugar content and NZ type. Bio-fertilizers used in the study were commercial products such as BM-Coton
Plus, BM-Root-Pan and BM-Megaflu (from BIOMARKET Company of Turkey). The list of bacteria
contents belong to products is given in Table 1.
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Precipitation (mm)

Temperature (°C)

April May June July Aug. Sept. Oct.
]

Figure 1. Precipitation (mm) and temperature (°C) values in Karapinar in 2017 and the long-term.
Sekil 1. Karapinar’a ait 2017 yili ve uzun dénem sicaklik ortalamalari ve yagis miktari.

Table 1. The list of bacteria content of bio-fertilizers
Cizelge 1. Biyogubrelerin bakteri icerikleri

Number of Live
Commercial Name Live Organisms Name Organisms (number
of organisms/ml)

Paenibacillus

) ) Bacillus megaterium olvmyxa Pantoea Bacillus subtilis 7

BM-Root-Pan RCK-869 polymy agglomerans RK-120 RCK-561 1,7x10
RCK-540

. . Pantoea 8

BM-Megaflu Bacillus megaterium agglomerans Pseudomonas fluorescens 2,1x10

BM-Coton-Plus Bacillus subtilis PA1 Paenibacillus azotofixans PA2 2,2x10"

The experiment was arranged in a “Randomized Complete Blocks Design” with 3 replications.
Seeds were sown on April 17, 2017. Plots were 12 rows of 6.0 m x 5.4 m (32.4 m?). The distance
between rows and within rows were 0.45 m and 0.20 m, respectively. Plant density was approximately
110 thousand plants per hectare.

Two hundred kg of N, one hundred kg of P and 80 kg of K were applied per hectare before planting
time. An additional 50 kg ha™ of N was given with the first irrigation. Two hoeing and two herbicide
(Betanal maxxPro from BAYER; 47 g/L Desmedipham+75 g/L Ethofumesate+27 g/L Lenacil+60 g/L
Phenmedipham) were applied for weed control. The recommended application dose of biofertilizers was
100 ml da™. They were sprayed twice with the tractor pulverization at the BBCH 16-19 (6-8 leaves
unfolded) and BBCH 35 (leaves cover 50% of the ground). Experimental plots were irrigated 7 times by
sprinkler irrigation system.

After technologically maturity, sugar beet plants were harvested by hand on 16th October 2017.
Root weight (kg), root length (cm), root diameter (cm), number of forking (number plant'l), dry matter (%)
and sugar rate (%), were determined from randomly ten plants of each parcel. Also, the whole of parcels
which leaving the outside rows as borders were harvested for yield calculate. The dry matter and sugar
rate was determined using HANNA HI 96801 Refractometer. The chlorophyll content index (CCI) was
determined by using APOGEE CCM-200 plus. CCI data were collected weekly from June and October in
10 randomly selected plants of each parcel.

All data were analyzed using TARIST statistical Package Program (Acikgoz et al., 1994). The
differences between the means were compared by the least significant difference (LSD) at the 5% level
(Steel and Torrie, 1980). The curve fitting for chlorophyll content was computed by the Microsoft Office
Excel program and the most meaningful regression equation was obtained by the highest R?.
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RESULT and DISCUSSION

The variance analysis revealed the significant differences among the biofertilizers for all observed
characteristics except the number of forking features (Table 2). Root weight, one of the most important
characteristics in sugar beet, was between 0.81 and 1.08 kg while the highest values were recorded in
BM-Megaflu (1.08 kg) and Control (0.95 kg). The root weight of BM-Coton-Plus (0.89 kg) and BM-Root-
Pan (0.81 kg) had the lowest value in the same statistical group. Unlike other biofertilizers, BM-Megaflu
contains Pseudomanas. In parallel with our findings, some researchers reported that Bacillus
megaterium, Pantoea agglomerans and Pseudomonas fluorescens of within BM-Megaflu have increased
the root weight (Jorjani et al., 2011; Kumar et al., 2014).

Root length ranged from 20.8 cm (Control) to 25.8 cm (BM-Megaflu). As for that other fertilizers,
BM-Root-Pan 21.1 cm and BM-Coton-Plus 22.8 cm had root length. It can be seen clearly that all
biofertilizers applications positively affected root length compared with control. Loper and Schroth (1986)
stated that root length was shortened by species of Pseudomonas. But, Dal Cortivo et al (2017) reported
that PGPR which applying as spraying to the leaf were increased the root length.

Table 2. Mean values regarding root and sugar yield with yield components.
Cizelge 2. Verim bilesenleri ile kbk ve seker verimine ait ortalama degerler.

Root Weight Root Length Root Diameter  No. of Forking Sugar Yield Per Root Yield

Bio-fertilizers (ko) (cm) (cm) (No. of plant)  Plant (g) (t ha)
BM-Root-Pan 0.81b 211c 10.97 b 150 0.126 b 7511 b
BM-Megaflu 1.08a 253 a 12.35a 153 0.182a 89.14 a
BM-Coton-Plus ~ 0.89b 228b 11.43 ab 1.97 0.153 ab 86.48 a
Control 0.95 ab 20.8 ¢ 12.35a 1.50 0.158 a 83.56 a
LSD (0.05) 0.16 1.45 1.02 0.031 713

The same letters in a column are not significantly different at the 0.05 probability levels.
Ayni harfle gésterilen ortalamalar arasinda énemli fark (P < 0,05) yoktur.

In terms of root diameter, BM-Megaflu (12.35 cm) and Control (12.35 cm) treatment had the
highest values while BM-Coton-Plus (11.43 cm) and BM-Root-Pan (10.97 cm) treatment had the lowest in
the root diameter. Under the conditions of Bursa, Canigenis (2012) was recorded root diameter 13.2 —
19.2 cm; Arslan (1994) found the root diameter 6.3 — 7.1 cm under Van conditions. The results in our
study were different determined to be those found by the researchers. Unlike, it is similar to by Akcin et al
(1992). According to these different results, it is thought that root length and root diameter may show high
variation depending on the material and climatic conditions. The effect of bio-fertilizers on the number of
forking per m* was non-significant. The higher values were recorded in BM-Coton-Plus (1.97) and BM-
Megaflu (1.53). BM-Root-Pan (1.50 no. of fork) and Control (1.50 no. of fork) were the lowest treatments.

The root yield in our study was ranged between 75.11 t ha™ (BM-Root-Pan) and 89.14 t ha™ (BM-
Megaflu). Root yield of BM-Megaflu (89.14 t ha'l), BM-Coton-Plus (86.48 t ha'l) and control (83.56 t ha'l)
were statistically higher than that of BM-Root-Pan (75.11 t ha'l) (Fig. 2). Sahin et al (2004) and Karagoz
et al (2018) reported the increasing the root yield by plant growth-promoting bacteria as similar to our
study results. Also, Cakmakci et al (2011) stated that PGPR has increased the yield approximately at a
rate 18%. As for our study, PGPR was increased the sugar beet yield in rate 7% as maximum (BM-
Megaflu). According to these results, it is concluded that the positive effects of PGPR were changed
depending on ecological conditions, soil characteristics and bacteria species.

The highest dry matter content in our study was obtained as 21.42% from BM-Coton-Plus
application while the lowest dry matter content was determined from 20.52% BM-Root-Pan, 20.49% BM-
Megaflu and 19.52% control applications, respectively (Figure 2). The dry matter mentioned are in parallel
with Celikel (1989) and Kurtcebe (1999) but higher than 16.4 — 17.6% found by Turgut (2012). Also,
Mrkovacki et al (1997) reported that N,-fixing bacteria were increased the dry matter and these bacteria
efficacy changed depending on different factors.
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Yield and Technological Features
140 [ O i 22
10 f O O O 1 20
120 E 15 &
o 110 F JAN ] =
© E E [T}
c 100 A bA A 1 16 £
2 9 f a a {1 ©
> s @ 112 9
< F ] n
s OF 110 2
9 60 E ] 8
o 3 E =
& 50 3 3 8 %
g 40 16 =
30 3 1 4 o
20 ]
F i1 2
10 e ]
0 E 1 1 1 / . 0
Control BM-Root-Pan  BM-Mega-Flu  BM-Coton-Plus
dRoot Yield = Sugar Yield oDry Matter A Sugar Content

Figure 2. Yield and technological features.
Sekil 2. Verim ve teknolojik 6zellikler.

No significant differences among biofertilizers were determined for sugar content. The highest
value was found in BM-Coton-Plus (17.14%). This result was followed by BM-Root-Pan (16.39%), BM-
Megaflu (16.39%) and Control (15.62%) (Figure 2). The sugar contents determined in our study were
similar to those found by Johari et al (2008) and Rahimi et al (2016). On the contrary of our results,
Canigenis (2012) and Erciyes et al (2016), recorded the sugar content as an average of 18%. But, the
sugar content determined in our study higher than found from 14.21 — 15.63% values reported by Kulan
et al (2016). These different results showed that the effect of the cultivar and soil characteristics, climatic
differences and harvest time is important in determining sugar content.

Sugar yield per plant was between 0.13 and 0.18 g. The highest sugar yield per plant was recorded
from BM-Megaflu (0.18 g) and Control (0.16 g). The sugar yield per plant was increased at the rate of
13% compared to the control. These results were followed by BM-Coton-Plus (0.15 g) and BM-Root-Pan
(0.13 g) in the same statistical group (Table 2). Some researcher declared that Bacillus subtilis, Bacillus
megaterium, Paenibacillus polymyxa, Pantoea agglomerans and Pseudomonas fluorescens of within BM-
Megaflu were increased the root weight (Sahin et al 2004; Cakmakci et al 2005). The sugar yield per
plant mentioned is in parallel with these researchers but lower than 18.7 — 22.8% found by Cakmakci et al
(2011). 'Carter et al (1985) and Saglam et al (1996) emphasized that it is the crucial importance of the
cultivar and soil characteristics, sowing time, use of nitrogen, precipitation amount and harvest stage for
sugar yield per plant. Sugar yield ranged from 10.75 tonness ha™ (BM-Megaflu) to 12.44 tonnes ha™ (BM-
Coton-Plus). These values were followed by BM-Root-Pan (12.34 tonnes ha™) and Control (12.31 tonnes
ha™). The sugar vield referred are in parallel with Johari et al (2008) and Canigenis (2012) but lower than
12.63 — 15.50 tonnes ha™ found by Kulan et al (2016).

As can be seen in Figure 3, chlorophyll content index (CCI) increased from day 60 to day 113,
whereas it decreased as the sugar beet aged (technological maturity). Although the effects of bio-
fertilizers on CCI were not remarkable, the quadratic response was observed in CCl across the growing
stages. These results were parallel to Yang and Lee (2001) and Liu et al. (2019). This change meant that
assimilates produced in leaves more allocation to root. Also, Soler Rovira et al (2009) reported that not
meant the excessive more increasing chlorophyll content the more vyield.
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Sekil 3. Klorofil igerik indeksi.

CONCLUSION

The plants in BM-Megaflu applied parcels can be defined as taller and larger root, lower forking
rate, high root and sugar vyielding. The difference of BM-Megaflu from others is that it contains
Pseudomonas fluorescens with a high number of live organisms. It can be speculated that the high
performance of BM-Megaflu can come from these characteristics.
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ABSTRACT

Objective: In this study, a reference energy system was developed, and biomass-
based biofuel production was modeled for the agricultural sector in Turkey. This
was aimed at supplying the entire energy requirement of the agricultural sector
using agricultural biomass.

Material and Methods: In the generated model, domestically produced sugar beet,
and canola plants were selected as the energy-producing resources. A market
allocation model was generated by interfacing the ANSWER software with all of the
relevant import and export components.

Results: The reference energy system was developed in six columns, including
energy resources and demands. As a result of the use of domestic resources, the
dependence on energy to foreign countries will be reduced and a new source of
employment will be generated in this sector. Furthermore, the production and
consumption of biofuels are more appropriate both in terms of cost and in terms of
greenhouse gas emissions than fossil fuels.

Conclusion: The energy demand for the entire agricultural sector is met by the
energy supplied from domestic bio-sources produced using part of the agricultural
land.

o0z
Amag: Bu calismada Turkiye'nin tarim sektori igin biyokUtle bazli biyoyakit tretimi

modellenmis ve referans enerji sistemi gelistiriimistir. Boylece, tarimsal biyokutle
kullanilarak tarim sektéranin tim enerji gereksiniminin karsilanmasi1 amaclanmistir.

Material ve Yontem: Gelistirilen modelde, yurt iginde uretilen seker pancari ve
kanola bitkileri enerji temin edilecek biyokaynaklar olarak belirlenmistir. Pazar
tahsisi modeli ise, ANSWER yazilimi araciligiyla tim girdi ve ¢iktilarin
birlestiriimesiyle olusturulmustur.

Arastirma Bulgulari: Referans enerji sistemi, enerji kaynaklari ve talepler de dahil
olmak Uzere alti situn halinde gelistirildi. Yerli kaynaklarin kullanimi sonucu enerjide
disa bagimlilik azaltilacak ve bu sektorde yeni bir istihdam kaynagi olusturulacaktir.
Ayrica, biyoyakitlarin Uretimi ve tiketimi, fosil yakitlara kiyasla hem maliyet
acisindan hem de sera gazi salinimi agisindan daha uygundur.

Sonug: Tarim arazisinin bir kismi kullanilarak Uretilen yerli biyo-kaynaklardan
saglanan enerji ile tim tarim sektoru igin gerekli enerji talepleri karsilanmaktadir.
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INTRODUCTION

The search for alternative energy sources and the efficient utilization of energy is gaining
importance with the gradual depletion of fossil fuel reserves. When the environmental impacts are also
considered, renewable energy sources are preferred among other alternatives. Apart from solar and wind
energy, biofuel production from biomass is seen as an important work area in terms of the relatively low
costs and low greenhouse gas emissions. Biofuel production from domestic biomass also reduces
Turkey’s foreign energy dependency while contributing to agricultural development (Turkekul, 2007).
Biofuel usage instead of fossil fuels brings a partial solution to global warming and the depletion of energy
sources as the two most essential priorities in international environmental policy. A full replacement of
fossil fuels is not currently possible, as the availability of arable land limits production. However, using
biofuels at a certain percentage as an additive to fossil fuels should allow reductions in the consumption
of fossil fuels and the emission of greenhouse gases (Halleux et al., 2008). Since 2013, a directive
published by the Turkish government imposes a minimum of 2% addition of biofuel to the fuels used for
road transport consumption. Following this, the percentage was extended to 3% in 2014. Despite the
advantages mentioned above of biofuel, its production from biomass can cause various problems in
supplying essential agricultural products to the domestic market. For example, based on the legal
obligation for a 2% addition of biofuel to fuels, 52000 m® of bioethanol is required. To produce this
quantity of biofuel, 612000 tons of sugar beets must be processed, while the production of 1 kg of
biodiesel, 2.2 kilograms of canola is consumed in the conversion process. Under these circumstances,
the detection of raw material and the quantity of produced biofuel and obtained energy stand out as being
significant issues in this sector. Developing a reference energy system (RES) and modeling the
production of biofuel from biomass is seen as a very useful method for the agricultural sector to visualize
agriculture-based energy subsectors and to identify the major components and relevant dynamics from
an “energy system analysis” point of view (Karatas et al., 2018; Sulukan et al., 2017a, 2017b).

From this perspective, an enhanced RES was developed specifically for the agricultural sector;
domestic sugar beets and canola were specified as the main inputs to biofuel production, considering the
total energy needed for agricultural demands. Then, a market allocation (MARKAL) energy—economy-—
ecology integrated model was generated, which included agricultural irrigation and all the country’s
agricultural demand for biofuels: biodiesel production from canola and bioethanol from sugar beets.

The MARKAL model generator is currently being developed by the Energy Technology System
Analysis Programme (ETSAP), which is already an ongoing multinational program under the International
Energy Agency (IEA) (Remme, 2021). The model is also used for scenario analyses in World Energy
Outlook reports, which are annually published by the IEA. The MARKAL model of energy balance has
been generated for entire countries and specific regions of a country. Tsai and Chang used MARKAL
modeling for the reduction of greenhouse gas emissions in Taiwan through nine long-term pathways to
the year 2050 (Tsai & Chang, 2015). Spearrin and Triolo generated a MARKAL model for natural gas-
based transportation in the United States (Spearrin & Triolo, 2014). It was aimed at the utilization of
natural gas as fuel in light- and heavy-duty vehicles instead of oil; an economic evaluation and policy
implications of the topic were scripted over a 40-year time horizon based on MARKAL. Ma et al.
developed a MARKAL model to show the impacts of coal use as an energy supplier on Shanghai’s
energy and environment (Ma et al., 2015). Hou et al. modeled the urban energy system of China using
MARKAL to decrease domestic energy consumption (Hou et al., 2010).

In this study, the model consisted of six columns in which domestic canola and sugar beets were
used as resources, and biomass-based power plants and biofuel production processes were specified in
the system as the main conversion and process technologies. Electricity, biodiesel, bioethanol, bio-
hydrogen, biogas, and glycerin were also specified in the model as final energy carriers. Meanwhile,
electricity and biodiesel-consuming irrigation pumps, tractors, and agricultural transporters were identified
as demand technologies. The generated energy met the main demands of agricultural irrigation, whereas
land preparation, agricultural transportation, agricultural fertilizers, agricultural chemicals, and liquid
carbon dioxide represented other products of the system and other demands in this area.
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From the modeled energy balance system, it was intended that all agricultural energy requirements
would be supplied from biomass-based agrarian products. Most of the energy consumption in agriculture
can be categorized as agrarian irrigation, land preparation, transportation, fertilizers, or pesticides. The
total energy requirement for these categories was produced from sugar beets and canola using energy
conversion and other process technologies. Finally, a comparison was made between fossil fuels and
biofuel utilization to meet agricultural energy demands in terms of their emissions and energy-saving
levels (Cosar & Engindeniz, 2011).

MATERIAL and METHODS

Many kinds of plants are available to produce biofuel and sugar-based plants are used in the
production of bioethanol, whereas oil-based plants are used in the production of biodiesel. The most
preferred plant types for bioethanol production are sugar cane, sugar beets, potatoes, cassava, maize,
rice, barley, wheat, sweet sorghum, and bagasse (Balat & Oz, 2008). In biodiesel production (Ozgelik,
2017), the generally preferred plants are rapeseed (canola), soybean, oil palm, sunflower, peanut,
safflower, cotton, and avocado. Among these raw materials, sugar beets and canola are widely grown in
different regions of Turkey and are used in biofuel production (Eryilmaz et al., 2016). Therefore, these two
plants were identified as significant energy resources in the agricultural sector from which to obtain
electricity and biodiesel/bioethanol-based fuel. In this way, an autonomous RES was designed. This state
was desired for the agriculture sector to supply its total energy demand from domestic production, using
both of these plants as resources. In order to make the model more realistic, it was deemed appropriate
to supply all energy sources from raw materials rather than bio-waste. Bioethanol production from beet
waste or biodiesel production from canola waste or waste oil was not included in the model. Because the
efficiency of the energy obtained from waste materials will vary according to the region where the product
is grown. Together with this, the raw materials sugar beet and canola are referred to below as agricultural
waste (AGRW) in the RES model and analysis.

To oversee the general situation of the agricultural sectoral activities, a detailed energy network
scheme, namely the reference energy system, has been developed. RES contains the current and the
future perspectives of the agricultural sector in terms of energy carriers and related technologies. An
energy—economy-ecology balance system was modeled using the MARKAL-ANSWER software, which
has various applications in the literature.

ANSWER is a user-friendly Windows interface, specially developed for working with the MARKAL
energy system model. The MARKAL model generators were developed by the Energy Technology
Systems Analysis Program (ETSAP) of the IEA.

The ANSWER interface allows the energy modeler to enter, edit, and browse the data to execute a
model run and obtain the relevant results within the optimized energy system architecture. The phases of
ANSWER operation can be summarized as follows:

Initially, a database is constructed.
Then the data is entered into this database through the ANSWER interface.

A reference energy system is obtained by identifying the interrelations in the focused energy
system, and an energy network flow chart is handled.

The technology sets utilized in energy production and consumption are entered into this energy
system model, including the user-defined constraints.

In this energy modeling study, the general energy balance data for the year 2010 were used as
reference values of the Turkish National Committee. First, the RES was developed based on six main
columns: resources, primary energy carriers, conversion and process technologies, final energy carriers,
end-use technologies, and demand. The sub-headings of these columns were determined by the modeler
and added under the six major column headings of the RES. Then, the relevant connections were made
between sub-headings using links, and the main framework of the RES was generated.
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As a second step, the generated RES scheme was regenerated in the ANSWER software
(as shown in Figure 1), and the required data was entered into a model obtained from official statistics
(Figure 2).

Energy Carrier

SUPPLY BETA : Bioethanol SE

AGRW—  BIDFUELP :!?;Dcfiltiﬁl Production :ggfz A4 Agricultural Transporter —0-3

GU— CHEM : Chemical Corversion Facility 04

Figure 1. The bioethanol-centered part of the RES generated by the ANSWER software.
Sekil 1. ANSWER yazilimi ile lretilen RES'in biyoetanol merkezi pargasi.

As an example, the process of bioethanol production from agricultural waste (AGRW) in a biofuel
production facility and the produced bioethanol were linked to agrarian transportation and the chemical
conversion facility as end-use technologies.

File Edit View Run Tools Functions Help

M El @ ﬁ ¥| e Y IEdil Data v| Regions... Hltems: All L'gcenarios: All Ll

Glohall Enelgyl Material I Demandl Emission Technology I Cunshaint] TaxlSubsidyl Stuchasticl Palametell Trade ]

Subset Items:

*A11 Technologies (TCH+SRCENCP)

Name ] Region ] Description

A-1 REGION1 Agricultural Elect. Pump
A-2 REGION1 Agrimotor [Tractor]

B A-3 REGION1 Agricultural Diesel Pump
A-4 REGION1 Agricultural Transporter
BIOFUELP REGION1 Biofuel Production Facility
B PP REGION1 Biomass Power Plant
CHEM REGION1 Chemical Conversion Facility
EST REGION1 E sterification

Subset Parameters: |«c  Technology, Specific

Scenario Parameter Region Technology |Commodity |Bound 2010 2015

BASE CF ? |REGIONT |A-1 - - 0,3000 0.4000
BASE EFF ? |REGIONT |A-1 - - 0.7000 0.6000
BASE ENY_CAP ? |REGIONT |A-1 co2 - 1.0000 0,0100
BASE FIXOM ? |REGIONT |A-1 - - 100,0000| 100.0000
BASE INVCOST ? |REGIONT |A-1 - - 5.000,0000| 5.000,0000
BASE MA(ENT) ? |REGIONT |A-1 ELC - 1.,0000 1,0000
BASE OUT(DM] ? |REGIONT |A-1 D-1 - 1,0000 1,0000
BASE YAROM 7 |REGIONT |A-1 - - 1.0000 1.0000

Figure 2. ANSWER software interface showing all technologies and data of the model.

Sekil 2. ANSWER yaziliminin ara ytizii modelin tiim teknolojilerini ve verilerini gbsteriyor.
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This case gave the required final energy related to the demands (D3-D5). As shown above, in
Figure 1, part of the RES was explicitly focused on the bioethanol production-consumption phases and
illustrated the bioethanol-related path in the energy system. Figure 2 shows the technologies screen with
the data entered into the software.

Reference energy system

Figure 3 schematically shows the energy generation from resources, energy carriers and
technologies, and agricultural energy demands supplied in this model. This main body is known as the
RES (described previously).

Resources Prlmary.Enmgy Conversion Prucess e ey (s End User (Dm.nand) Demands
Carriers Technologies Technologies
. . Electricity Agricultural Agricultural
- Onversion Elect. Pump Irrigation
Domestic: Technologies: s
Sugar Beet .
: q Biogas
Canola Biomass P.P. Auri
(,%,:::;_';r ——— Farm Preparing
Bio-hydrogen
Imports Transportation
Process Biodiesel Agricultural
Agricultural Technologies: fodiese Biodiesel Pump
Waste . -
Biofuel Fertilizer
Production X
Exports Bio-ctanol Agricultural
io-etanol
T Agricultural
Chemicals
Hexane Chemical Liquid
(CoH14 - Esterification Glycerine Conversion Carbur?dioxide
Catalyst) Facility

Figure 3. Reference energy system for biomass-based biofuel production.

Sekil 3. Biyokiitle bazli biyoyakit (retimi igin referans enerji sistemi.

Resources

Generally, the RES contained three types of resources, which are domestic, imports, and exports;
stocks can also be grouped under this classification. The RES of the Turkish agricultural sector included
only domestic resources as sugar beets, canola, and hexane. This structure could be altered depending
on variations in fuels or technologies. The specified resources are described below.

Sugar beets: A sugar beet is a plant that consists of a root and long, green leaves. High
concentrations of sucrose, formed by photosynthesis in the leaves, are stored in the root. A sugar
beetroot has almost 1 kg of mass, which is composed of 20% sugar, 75% water, and 5% pulp. Sugar
beets are generally grown for sugar production, although in recent years they have also been used in
bioethanol production.

Canola: Canola, also known as rapeseed, is used to in the production of canola oil from its seed. It
is also used as a biomass source in biodiesel production (Dupont et al., 1989).

Hexane (CgH14) catalyst: Hexane is a straight-chain alkane and is the most important component of
gasoline. It is odorless, colorless and has a liquid form at room temperature. It is widely used in
laboratories as an oil solvent and the industry as an organic solvent.

Imports: No imports were identified in this reference energy system because agricultural product
importation is still not more cost-effective than fossil fuel importation.
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Exports: Currently, there is no exportation from Turkey of biofuel or any other type of agricultural
raw material for biofuel production. However, biofuel or the related raw materials could be exported in the
future based on the country’s high potential for agricultural production.

Primary energy carriers

Agricultural waste: The primary energy carriers were classified under one title as ‘agricultural
waste’ to simplify the modeling process. These included sugar beet and canola wastes, which are used in
biofuel and electricity production. These products can be produced alternatively from various raw
materials.

Conversion process technologies

Conversion technologies (Biomass power plant): Biomass power plants are used to generate
electricity from biomass; agricultural wastes were used as biomass in electricity generation in our RES. In
this model, the electricity generated from biomass-based power plants was used mostly in electrical
pumps for agricultural irrigation purposes.

Process technologies (Biofuel production): Biofuel production is process technology, and after
some processing biodiesel, bioethanol, biogas, and bio-hydrogen are produced as end products.
Biodiesel is generally produced from the plants' oils of canola, corn, and cotton. Also, bioethanol is
produced, mostly from the syrup of sugar beets and sugar cane by following some processes, as seen in
Figure 4 (Hansdah & Murugan, 2016). The hexane catalyst is added as a solvent to the raw material
when producing biodiesel in the biofuel production process.

) 4 1
Biomass > Enzyme Ethanol
Handling Production
v \. v y
4 y
By a B a - -
Bi = Cellulose il Glucose & Ethanol
Pretreatment Hydrolysis “| Fermentation = Recovery
\ \
A 4
& r N
~ Pentose | Lignin
“| Fermentation Utilization
. . 7

Figure 4. Bioethanol production process.

Sekil 4. Biyoetanol iiretim slireci.

Esterification: Glycerin can be obtained through an esterification process by adding hexane catalyst
to biofuel raw material. Many types of fertilizers and chemicals can be produced from glycerin or the
esterification process.

Final energy carriers

In the generated reference system, six types of final energy carriers are used. Electricity, biodiesel,
and bioethanol are used for demands, and others can be used in energy production. The energy carriers
are listed as electricity, biogas, bio-hydrogen, biodiesel, bioethanol, and glycerin.

Electricity is used directly to run electrical pumps for agricultural irrigation. Biodiesel is also used for
agricultural irrigation by diesel pumps and tractors. It is also used in tractors for various phases of land
preparation. Bioethanol is used for vehicles to carry agricultural materials and products. Glycerin is used
to produce fertilizer and agricultural chemicals, such as pesticides used in agricultural spraying.
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End-use (demand) technologies

All kinds of fuels produced by conversion and process technologies are utilized in end-user
(demand) technologies. These technologies provide energy and materials to satisfy various demands in
agricultural activities. The identified end-use technologies in the RES were listed as agricultural electrical
pumps, agrimotors (tractors), agricultural biodiesel pumps, agricultural transporters, and chemical
conversion facilities.

Demands

From the demand side point of view, the primary objective of this study was to construct a supply-
demand equilibrium to supply the energy required for agricultural irrigation from agricultural waste.
Therefore, the first demand of this RES was determined as agricultural irrigation. Apart from this, the
remainder of the produced energy was identified to be utilized in land preparation and transportation. In
the RES, the number of by-products was specified to meet other agricultural demands, such as fertilizing,
agricultural spraying, and liquid carbon dioxide. The main demands of the RES were agricultural
irrigation, land preparation, transportation, fertilizers, agricultural chemicals, and liquid carbon dioxide.

Agricultural irrigation: The surface area of Turkey is 78 million hectares, and its agricultural area is
28 million hectares, which is nearly one-third of the total area of the country. The irrigated area is almost
five million hectares (Sayin et al., 2005).

The agricultural sector consumes 3.5% of the total energy, which was 113.9 PJ in 2010. In the
same year, the total energy consumption in Turkey was 3255.1 PJ. Agricultural irrigation consumes 1.5%
of this total (49.64 PJ). In summary, 19.8 PJ of energy is consumed as electricity, whereas 29.84 PJ of
energy is consumed as oil fuel products (“IEA-ETSAP,” 2019).

Fertilizer and agricultural chemicals: Some agricultural chemicals and fertilizers can be obtained as
by-products of biofuel production, which can be summarized as follows:

- Glycerin and its derivatives
- Vegetable-sourced liquid organic fertilizers containing amino acids

- Liquid organic fertilizers containing zinc (Zn), boron (B), iron (Fe), sulphur trioxide (SO3) and
manganese (Mn)

- Spreaders and binders to increase the efficiency of fertilizers

Liquid carbon dioxide: Liquid carbon dioxide, a waste product of bioethanol production, can be
used as a raw material in sugar mills at a very low cost owing to its high productivity and quality in ultra-
climate greenhouses.

The liquid carbon dioxide can also be exported and is used in the fizzy beverage industry; grain, fig
and pulse storehouses; the freezing of meat, meat products, fish and sea products; the freezing of fruits
and vegetables; cooling biscuit dough; dry ice production; plastic industry; sponge and Styrofoam
production; iron and steel production; fire extinguishers; and as a cushion in the transfer of hazardous
liquids (Yuksel & Ozturk, 2017).

RESULTS

The RES determines the energy flows, respective components, interactions, and reflects the current
structure of the agricultural sector in Turkey. Additionally, RES and its database may be enriched by the
additional energy carrier and technology options for future analysis requirements. The agricultural sector in
Turkey supplies energy mainly by using sugar beets and canola. The primary outcome of this study was the
construction of an agricultural sector-focused RES using the MARKAL modeling platform. This analysis has
been a breakthrough for the country as the first energy modeling application in the agricultural sector, while
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no energy system analyses had been conducted so far in this sector. The respective calculations and the
developed RES showed that the generated energy is sufficient for the significant aims of agricultural
irrigation, and additional energy and materials were also appraised in the same sector.

Energy Production from Bioethanol

One hectare of land produces nearly 50 tons of sugar beets, and 11 tons of sugar beets can
produce one ton of bioethanol. In other words, 4.6 tons of bioethanol is produced from a one-hectare
field. By using one-tenth of the agricultural area (0.45 million hectares), 2.07 million tons (2836 million
liters) of bioethanol can be produced, which would address an energy production requirement of 60.35
PJ/year (Balat et al., 2008; Bayrakci Ozdingis & Kocar, 2018). The specific energy and energy densities
of the fuels are given with the chemical formula in Table 1 (“Green Econometrics Analysis,” 2008) to
make a comparison between them.

Table 1. Specific energy, energy density and CO,

Cizelge 1. Ozgiil enerji, enerji yogunlugu ve CO,

Specific Energy Energy Density

Fuel kJ Ig kWhigal Chemical Formula
Propane 50.4 28.8 CsHs
Ethanol 29.7 24.7 C,HsOH
Gasoline 46.5 36.6 C7Hie
Diesel 45.8 40.6 Ci2Hzs
Biodiesel 39.6 35.0 C15H320;
Methane 55.8 27.0 CH,

Qil 47.9 40.5 C14H3o
Wood 14.9 11.3 approx. weight
Coal 30.2 22.9 approx. weight
Hydrogen 141.9 10.1 H,

Energy Production from Biodiesel

Canola is harvested at a rate of 2.5 tons from a one-hectare field, and 0.33 tons of canola oil is
produced from one ton of canola. Furthermore, one ton of biodiesel is produced from one ton of canola oil
(0.83 tons of biodiesel). As a result, 830000 tons of biodiesel can be produced by using one-fifth of the
irrigated area of Turkey, which is one million hectares. Finally, 830000 tons of biodiesel equals one million
liters biodiesel, which addresses the requirement of 33.21 PJ/year (Eryilmaz et al., 2016). In order to
present and to compare the emission of the fuels, Table 2 (Halleux et al., 2008) is given below.
Therefore, biofuels are can be accepted as more environmentally friendly than their fossil-derived
counterparts.

Table 2. Energy consumption and exhaust emissions of vehicles

Cizelge2. Araclarin Eneriji tikketimi ve egzoz emisyonlari

Petrol Diesel Bioethanol Biodiesel (RME)

Consumption (MJ/100 km) 223.5 183.1 2235 183.1
CO; (fossil) (kg/100 km) 16.6 13.4 0 0.74
CH, (mg/100 km) 2.4 7.6 2.4 7.6
N2O (mg/100 km) 0.129 0.0645 0.129 0.0645
NOx (mg/100 km) 10.2 25.6 6.35 28.2
Particulates (mg/100 km) 0.5 3.56 0.5 1.89
NMVOC (mg/100 km) 2.53 9.59 6.36 3.17
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CONCLUSION

Firstly, the development of a comprehensive energy-technology database, namely the RES is the
main output of this analysis. The RES may be altered to contain future energy carriers (i.e.: hydrogen) or
respective technologies to be utilized in the Turkish agricultural sector. In addition to these issues, it is
seen that most of the energy demand in the agricultural sector is for irrigation. By this study, a total of
required energy (93.56 PJ) can be generated by harvesting sugar beets and canola from an area of 1.45
million hectares. Also, the other demands such as land preparation, agricultural transportation, fertilizing
and agricultural spraying can be supplied entirely from this energy through biofuel utilization.

1. This production capacity also creates employment in the agricultural sector and gives higher
importance to excess production and plant wastes.

2. Also, biofuel-based fuels result in lower greenhouse gas emissions than fossil fuels: one liter of
bioethanol prevents the release of 2.9 kg of carbon dioxide from the time a sugar beet is planted
to its use as energy.

3. Sugar beets produce three times more oxygen than other plants in the same area, and when
E10 fuel is used in vehicles instead of gasoline, the greenhouse gas emissions are decreased
by nearly 3—4%, whereas using E85 (85% bioethanol + 15% gasoline) instead of 100% gasoline
decreases emissions by up to 75% (Bayrakci Ozdingis & Kocar, 2018).

ACKNOWLEDGMENTS

The authors sincerely thank the Editor for considering the paper for publication in this reputed
journal. The authors also sincerely thank the reviewers for their valuable suggestions for improving the
manuscript.

REFERENCES

Balat, M., H. Balat, & C. Oz, 2008. Progress in bioethanol processing. Progress in Energy and Combustion Science,
34(5): 551-573. https://doi.org/10.1016/j.pecs.2007.11.001

Bayrakci Ozdingis, A. G., & G. Kocar, 2018. Current and future aspects of bioethanol production and utilization in
Turkey. Renewable and Sustainable Energy Reviews, 81: 2196-2203.
https://doi.org/10.1016/j.rser.2017.06.031

Cosar, G. 0., & S. Engindeniz, 2011. Tarim Arazilerinin De@erlemesinde Cografi Bilgi Sisteminden Yararlanma
Olanaklari. Ege Universitesi Ziraat Fakiltesi Dergisi, 48(3): 283—290. https://doi.org/10.20289/elizfd.37475

Dupont, J., P. J. White, K. M. Johnston, D. H. Alexander Heggtveit, B. E. McDonald, S. M. Grundy, & A. Bonanome,
1989. Food Safety and Health Effects of Canola Oil. Journal of the American College of Nutrition, 8(5): 360—
375. https://doi.org/10.1080/07315724.1989.10720311

Eryilmaz, T., M. K. Yesilyurt, C. Cesur, & O. Gokdogan, 2016. Biodiesel production potential from oil seeds in Turkey.
Renewable and Sustainable Energy Reviews, 58: 842-851. https://doi.org/10.1016/j.rser.2015.12.172

Green Econometrics Analysis. 2008. Economic analysis and analytics for sustainability and process improvement.
(Web page; http://greenecon.net/page/3) (Data accessed: June 2021)

Halleux, H., S. Lassaux, R. Renzoni, & A. Germain, 2008. Comparative life cycle assessment of two biofuels: Ethanol
from sugar beet and rapeseed methyl ester. International Journal of Life Cycle Assessment, 13(3): 184—-190.
https://doi.org/10.1065/Ica2008.03.382

Hansdah, D. & S. Murugan, 2016. Comparative studies of a bioethanol fuelled DI diesel engine with a cetane
improver. International Journal of Oil, Gas and Coal Technology, 11(4): 429-450.
https://doi.org/10.1504/1J0GCT.2016.075088

Hou, W., J. Sun, L. Fu, & L. Liu, 2010. “Urban energy system analysis by markal model in China, 211-217". ASME
International Mechanical Engineering Congress and Exposition (IMECE), Book of Proceedings, British
Columbia, Canada, Vol: 5, 211 pp. https://doi.org/10.1115/IMECE2010-37417

179



Sahbaz &Sulukan

IEA-ETSAP, 2021. The Energy Technology Systems Analysis Program, International Energy Agency, (Web page;
https://iea-etsap.org/) (Data accessed: June 2021)

Karatas, M., E. Sulukan, & |. Karacan, 2018. Assessment of Turkey’s energy management performance via a hybrid
multi-criteria decision-making methodology. Energy, 153(15): 890-912.
https://doi.org/10.1016/j.energy.2018.04.051

Ma, X., M. Chai, L. Luo, Y. Luo, W. He, & G. Li, 2015. An assessment on Shanghai’'s energy and environment
impacts of using MARKAL model. Journal of Renewable and Sustainable Energy, 7(1):1-14
https://doi.org/10.1063/1.4905468

Ozcelik, A. E. 2017. Common-Rail Dizel Motorda Aspir Biyodizeli ile Eurodizel Karigimlarinin Motor Performansi ve
Emisyonlarina  Etkisinin Incelenmesi. Ege Universitesi Ziraat Fakiltesi Dergisi, 54(1): 9-16.
https://doi.org/10.20289/zfdergi.297905

Remme, U. 2012. “Capacity Building through Energy Modelling and Systems Analysis”, Developments in Energy
Education: Reducing Boundaries, Workshop (9-12 May 2012), Copenhagen, Denmark

Sayin, C., M. Nisa Mencet & B. Ozkan, 2005. Assessing of energy policies based on Turkish agriculture: Current
status and some implications. Energy Policy, 33(18): 2361-2373. https://doi.org/10.1016/j.enpol.2004.05.005

Spearrin, R. M. & R. Triolo, 2014. Natural gas-based transportation in the USA: Economic evaluation and policy
implications based on MARKAL modeling. International Journal of Energy Research, 38(14): 1879-1888.
https://doi.org/10.1002/er.3199

Sulukan, E., M. Saglam & T. S. Uyar, 2017a. “Energy—Economy—Ecology—Engineering (4E) Integrated Approach for
GHG Inventories”. In: Carbon Management, Technologies, and Trends in Mediterranean Ecosystems. (Eds.
S. Ergahin, S. Kapur, E. Akg¢a, A. Naml & H. Erdogan) Vol: 15, Springer, Cham. 88 pp.
https://doi.org/10.1007/978-3-319-45035-3_7

Sulukan, E., M. Saglam & T. S. Uyar, 2017b. “Technical Efficiency Improvement Scenario Analysis for Conversion
Technologies in Turkey”. In: Towards 100% Renewable Energy. Springer Proceedings in Energy, (Eds. Uyar
T), Springer, Cham. 129 pp, https://doi.org/10.1007/978-3-319-45659-1_12

Tsai, M. S. & S. L. Chang, 2015. Taiwan’s 2050 low carbon development roadmap: An evaluation with the MARKAL
model. Renewable and Sustainable Energy Reviews, 49: 178-191. https://doi.org/10.1016/j.rser.2015.04.153

Tiirkekul, B. 2007. Tirkiye'de Enflasyon-Bilylime Iligkisi: Tarim Sektérii itibariyle Ekonometrik Bir Analiz. Ege
Universitesi Ziraat Fakiiltesi Dergisi, 44(1): 163-175.

Yuksel, Y. E. & M. Ozturk, 2017. Energy and exergy analysis of renewable energy sources-based integrated system
for multi-generation application. International Journal of Exergy, 22(3): 250-278.
https://doi.org/10.1504/IJEX.2017.083170

180



How to cite: G. Erzurumlu, 2021. Evaluation of the sufficiency of urban green spaces: Nigde city example, Ege Univ. Ziraat Fak.
Derg., 58 (2):181-191, https://doi.org/10.20289/zfdergi.740080

Research Article
(Arastirma Makalesi)

Giilden SANDAL ERZURUMLU*

* ®mer Halisdemir University, Architecture
Faculty, Landscape Architecture

Department, Nigde/Turkey

* Corresponding author:
gpeyzaj@gmail.com

Keywords: Children Playground, City,

Green Area, Nigde, Urbanization.

Anahtar sézcukler: Yesil Alan, Nigde,
Kentlesme, Kent, Cocuk Oyun Alani

Ege Univ. Ziraat Fak. Derg., 2021, 58 (2):181-191
https://doi.org/10.20289/zfdergi. 740080

Evaluation of the sufficiency of urban green
spaces: Nigde city example

Kentsel yesil alanlarin yeterliliklerinin degerlendirilmesi :
Nigde kenti 6rnegi

Received (Ahnig): 20.05.2020 Accepted (Kabul Tarihi): 03.07.2020

ABSTRACT

Objective: In this study, the numerical values that will guide the planner and the
manager depending on the accessibility, adequacy and effective service areas of
the Nigde urban green areas (GA) have been obtained.

Material and Methods: The usage of GA of Nigde City is examined as children's
playground, park and sports areas. The data was obtained from ASTER, Landsat 7-
ETM and SPOT satellite images, the Nigde Development Plan (2017) with a scale
of 1/1000 and ArcGIS software was used in spatial competence and accessibility
analyzes of green spaces.

Results: Active GA of Nigde city center is distance between neighborhood centers
and percentages are calculated for each neighborhood. There are sport areas only
in 4 parks in 61 neighborhood. 91% of the neighborhood and district parks are
below 1 ha, while 9% are between 0.001-0.004 ha. Sports areas, 6% is between 4-6
ha, while 1% is 0.1 ha.

Conclusion: Nigde urban green space assets quite low when compared with cities
of the European Union, within the framework of the Reconstruction Act in Turkey
have also been found to be inadequate.

0z
Amagc: Calismada, Nigde kentsel yesil alanlarinin ulagilabilirligi, yeterliligi, etkili

hizmet alanlarina bagl olarak planci ve yoneticiye yol gosterecek sayisal veriler
elde edilmistir.

Materyal ve Yontem: Nigde Kenti YA kullanimlari, gocuk oyun alani, park ve spor
alanlarn olarak irdelenmigtir. Verilerin elde edilmesinde, ASTER, Landsat 7-ETM
ve SPOT uydu gériintilleri ve 1/1000 &lgekli Nigde Imar Planindan (2017), yesil
alanlarin mekansal yeterlilik ve erigilebilirlik analizlerinde ise ArcGIS yazilimindan
yararlaniimigtir.

Arastirma Bulgulari: Nigde kent merkezinde, her mahalle igin aktif yesil alanlarin,
mahalle merkezleri arasindaki uzakliklar ve ylzde oranlari hesaplanmistir. 61
mahalleden sadece 4 park igerisinde spor alani bulunmaktadir. Mahalle ve semt
parklarinin % 91'i 1 ha’in altinda iken % 9'u ise 0.001-0.004 ha arasindadir. Spor
alanlarina bakildiginda ise, % 6 si 4-6 ha arasinda iken % 1'i 0.1 ha dir.

Sonug: Nigde kenti yesil alan varligi Avrupa Birligi kentleri ile karsilastirildiginda
oldukga diisiikdiir, Tiirkiye’de Imar Kanunu cergevesinde de yetersiz oldugu tespit
edilmigtir.
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INTRODUCTION

Migration from rural to urban areas is continuing due to various problems in health, employment,
education in areas all over the world. Urbanization in the world is increasing rapidly.

Urban improving the quality of life of people living in areas different recreational activities for city
residents is important (Gulgin et al.2018).

As Onder et al. (2011) mentioned, 65% of the world population is expected to live in the urban
environment until 2025. In this direction, as a result of urbanization and population growth, the amount of
green space per capita is gradually decreasing. For this reason, the sustainability of green spaces is very
important in urban life. This causes the green areas needed by people to be destroyed and transformed
into residential areas. As a consequence of urbanization, the natural ecosystem has left its place to
buildings, which is why the need for people to green space has increased day by day. The amount of
green space in the large cities are less than the developing cities. In order to create and protect the
green space systems in urban residential areas; it is required to identify, monitor, plan and sustain the
existing green areas in the urban area. But nowadays, the development of the construction sector and the
pressures on the green areas are increasing, and due to that, the expected benefits from green areas are
inadequate in terms of quantity, quality and accessibility. In addition to the green areas, children's
playgrounds are also inadequate in this context. In our country, many regulations and studies have been
made about the accessibility of residential areas, playgrounds for children, schools and green areas.

Cetiner (1991) points out that for the access of the users, a kindergarten should be 400 m and a
children's playground should be 400-800 meters away. Another physical parameter is the size of the
children's playground area. This criterion also varies according to the age group and the size of the
housing unit it serves (Friedberg, 1982; Yilmaz ve Bulut, 2002; Demiriz et al., 2003; Aydemir, 2004).
According to Friedberg (1982), a child should be able to leave the house and go to the playground in the
residential unit alone in 2-3 minutes, and to the neighborhood park in 10 minutes. According to the report
prepared by the European Commission, the walking distance to the neighborhood parks in the urban
environment is considered to be 15 minutes (Yenice, 2015). Altunkasa (2004) emphasizes that access to
children's playgrounds in the city environment should be 400 m in walking distance and 10 min in
distance, and 20 min in walking time and 800 m in distance for the neighborhood parks. Cetiner (1991)
and Wiedemann (2003) stated that their views are the same as Altunkasa. They stated that the children
playground and recreation areas areas should be 400m and 800m in the neighborhood. In addition,
Onder et al. (2011) reported that the distance to sports activities is 20 minutes walking distance and 800
meters distance, distance to the city park is 30 minutes with walking distance of 1200 m. Yenice (2015)
indicates that accessibility distance to children's playgrounds may be up to 400 m and 800 m for
neighborhood park and sports activity. According to Oztan (2004), the area size for pre-school
playgrounds should be 250 m? for the smallest area, 500-1000 m? for the necessary areas, and the
average area for each child should not be less than 6.5 m*

As you can see in the studies done, different views are presented as distances to green areas, time
and distance. In general, it is reported that it should be 400m to children playgrounds, 800m to sports
fields, 1200m to city park, and walking distance of 10, 20 and 30 minutes respectively.

The aim of this study, which has been studying urban green spaces at the neighborhood and
district levels that is located in the city center of Nigde, assessment of Nigde neighborhood parks, sports
facilities and children's playgrounds in terms of area size and access distance. As a result of the study,
recommendations have been made to make appropriate selection decisions for the establishment of new
green areas, taking into account the possibility of effectively utilizing the identified green areas. In this
context, it is aimed to determine the effectiveness of active green areas on the quality of urban life in
Nigde and to contribute to the elimination of the deficiencies.

MATERIALS and METHODS

According to the data of the Turkey Statistical Institute in 2015, Nigde is a province with 351,468
population. Due to migration from villages and different places, the city develops very rapidly in terms of
spatial development. The research area is about 5,700 hectares (TUIK, 2015). (Figure 1).
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Figure 1. Nigde city and research area boundaries.

Sekil 1. Nigde kenti ve arastirma alani sinirlari.

According to the geographical coordinates system, the mathematical position of Nigde province is
between, 37° 25’ - 38° 58’ northern latitudes and 33° 10'- 35° 25’ east longitudes. A part of the provincial
land located in the Central Kiziirmak section of the Central Anatolia Region is located in the Adana
Section of the Mediterranean Region. Altunhisar and Ciftlik districts are all located in the Central Anatolia
Region while the Central District and the Bor district have the lands in both regions. Camardi and Ulukisla
districts are all located in the Mediterranean Region. The surface area of the province is 7 400 km2 (7 365
km?2), covers 4.87% of the Central Anatolia (151 176 km?2) and 0.90% of the whole country (814 578 km?)
(Anonymous, 2018)

According to the environmental situation report, which was prepared by the Provincial Directorate
of Environment and Urbanism in Nigde, the amount of green space per capita in Nigde city center is
stated as approximately 6 m2 (Anonymous 2012).
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In this context, the usage of green areas of Nigde City is examined as children's playground, park and
sports areas where population is concentrated and activities are carried out. The data was obtained from
ASTER, Landsat 7-ETM and SPOT satellite images, the Nigde Development Plan (2017) with a scale of
1/1000 and ArcGIS software was used in spatial competence and accessibility analyzes of green spaces.

Method

In the study, ASTER, Landsat 7-ETM and SPOT satellite images of Nigde city (2016), a method for
evaluating the numerical data obtained from field survey works in the framework of urban green area
were followed. Firstly, the location, size, accessibility and amount of green space per capita of the parks,
sport facilities and children's playgrounds in the center of Nigde city center which comprises the green
areas are examined in detail. In the second stage, European Union cities and Development Plan Law in
Turkey (Regulation on the Construction of Spatial Plans, 2014) comparison of the indicated green field
sizes has been made. At the latest stage, the sizes of children's playgrounds, parks and sports areas in
Nigde city center are compared with the standards specified by the World Health Organization (WHO).

In the method phase of the study, the produced data based on urban greenfield presence, spatial
adequacy and accessibility indicators were processed on satellite images. According to the results
obtained, green area planning and design proposal was presented to contribute to the existence of Nigde
city green area.

RESULTS and DISCUSSION

As the research area, the sections that have increasing and dense housing in Nigde city center are
selected. The neighborhoods and neighborhood populations that have been selected as research areas
are given in Figure 2 and Table 1. The amount of the area of the playgrounds and sports areas in Nigde
city and the amount of the green area per person has been given. (Table 1).

MTFWE  MTSSUE MSIWE MSUE ST -auu- -au s z X 2 SAIWT  MASUT AT MMUT STMWTE SMRUE

UITWE MIEO'E MTIEE MUWOE MUIIE 34W00E 3UZOE MUZWE MIO0E

Nigde ili Merkez Mahalle Parklar A
W | Park | Mahalle Siniri ——— i B A

Figure 2. Nigde city central neighborhood parks.
Sekil 2. Nigde lli merkez mahalle parklari.
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Children playgrounds are located in green spaces of various sizes in Nigde city. There are
playgrounds in 43 parks in 61 neighborhoods in the research area. The number of playgrounds per child
in these parks in Nigde is about 1 hectar (Table 1).

Table 1. Amounts of green area, playgrounds, sports fields and the green area per person, in Nigde city

Cizelge 1. Nigde Kenti'nde mevcutta bulunan yesil alan, gocuk oyun alani ve spor alanlari ve kisi basina diisen yesil alan miktarlar

Neighborhood

_ 2 Playground Sports field Green area
Name Population Park No  Total Area (m°) (m?) (m? (m?/person)
(person)
1 33144.93 371.65 1682.61
2 1461.61 ; ;
3 5985.56 ; ;
Asagi Kayabas! 4 4160.27 422.41 -
26.745 5 2081.74 83.36
: : - 54060.81/26745
6 578.79 116.02 ; =2.02
7 1512.08 164.02 -
8 1056.70 656.72 ;
9 2399.66 292.53 ;
10 779.47 ; ;
Yukari Kayabasi  5.340 11 785.00 268.41 ; 785.00 / 5340
=0.14
12 3045.87 180,33 ;
13 3531.72 320.76 ;
14 7516.67 ; ;
o 15 1086.56 424.40 ;
InGna 6.513 16 7111,17 124.48 ;
' 17 640.07 ] . 42406.08 / 6513
=6,51
18 2259.65 248.15 -
19 1910.32 - -
20 3093.61 302.02 ;
21 10735.13 662.04 ;
22 1475.31 125.65 410,12
Dere 6.511 23 1619.05 190.75 ; 908,76 | 6511
24 5589.71 ; =1.10
Sehitler 3.174 25 524.95 222.34 - 524.95 | 3174
=0,16
26 610.35 ; ;
. 8282.63 / 5887
Yenice 5.887 27 7672.28 534.85 ; =1.40
28 40639.65 820.55 -
. 29 4155.29 303.24 609.92
Efendibey 14.833 0 361.97 36197 . 52087.33/14833
=3.51
31 3009.59 160.96 -
32 3920.83 441.92 ;
33 2262.94 537.38 ;
ahinali 7.831
s 34 3074.48 - - 8527.4 / 7831
35 719.98 296.46 ; =1.08
36 2470.00 513.33 -
Kale 463 37 17630.74 403.30 17630.74 1 463
=38.07
o 38 690.67 - - 2132.26 / 2019
Burhan 2.019 39 1441.59 223.93 ; =1.05
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Table 1. Continued
Cizelge 2.. Devami

Neighborhood

Name Z)Oe?:cl)ﬁt)ion Park No  Total Area (m%) Play(grgrz%und Spor(trﬁ%leld ?mrglir;re;roere]l)
40 690.67 - -
Esenbey 1.250 a1 429.57 - - i32§924 /1250
42 2290.39 529.49 -
43 1289.68 324.35 -
Selcuk 19.773 44 1559.98 320.36 - §3143é82/ 19773
45 2772.11 750.80 -
46 601.66 297.35 -
a7 5694.74 - -
48 319.21 - -
49 2125.59 489.88 -
_ 50 3493.18 373.78 -
llhanh 16,786 51 16560.75 - -
52 2517.09 193.85 - 60671.99/16786
53 3441.81 638.03 - ~36l
54 6227.04 271.84 -
55 1939.20 266.12 -
56 4981.12 137.10 -
57 13372.26 612.76 -
58 2127.14 234.83 550.71 277733 | 2232
Nar 2.232 59 650.19 - - =1.24
60 1372.16 - - 4148.39 / 1167
Saruhan 1.167 61 2776.23 - - =3.55
Sirali 969 - - - - -
Songur 530 - - - - -
Ahipasa 256 - - - - -
Cayir 1.483 - - - B -
Sahslleyman 4.267 - - - - -
Total 128.029 61 270877.7 8598.13 3253.36 270877.71128029

=2.11

As seen in Table 1, only 3.15 m2 of the total green areas constitute the playground. Although the
area with the largest amount of green space per capita is Kale, the playground for children is calculated

as 43.72 m2.

The amount of green space in the city center covers approximately 271 hectar of area. In the Nigde

center, the amount of green space per capita is 2.11 m2.

The spatial adequancy of the green areas in Nigde city center are shown in Figure 3.

At the Nigde center, when the sizes of the green areas are compared with the population, the
amount of green area per person varies between 1.08-38.07 m2. One of the reasons why the amount of
green area around Kale is high; is due to preservation of the green area due to the fact that the historic
old buildings are under protection around Kale.

According to the standards in the studies carried out up to now, the distances of the park areas of
Nigde city center: It is classified as larger than 0-400, 401-800, 801-1200 (Table 2).
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Figure 3. Analysis of spatial adequancy of green areas at neighborhood level in Nigde city center.

Sekil 3. Nigde kent merkezinde mahalle diizeyinde yesil alanlarin mekansal yeterlilik analizi.

Table 2. Sizes and percentages of park areas in Nigde City Center

Cizelge 2. Nigde kent merkezinde bulunan park alanlarinin bliytiikliikleri ve % oranlari

Distance to Neighborhood Park Areas (m) Area (m?) Percentage (%)

0-400 129.031 22.73
401-800 97.199 17.12
801-1200 79.847 14.07
1201 or more 261.626 46.08
Total 567.703 100

Transportation to neighborhood parks in Nigde city center was evaluated in 4 groups. Parks with a
distance of 0-400 m were 22.73%, 17.12% at a distance of 401-800 m, Areas with 801-1200 m are
14.07%, The areas with more than 1201 m was calculated as 46.08%. Accessibility of park areas in
Nigde central district is given in Figure 4. In the works carried out, the numbers of children's playgrounds
and neighborhood parks vary between 400-800 m.

The legislation published in the Official Gazette dated 14.06.2014 numbered 29030 has been
announced by making some amendments in 2017. The walking distances on the list of Annex-2 of the
Official Gazette dated 17.05.2017 and numbered 30069 are expressed as “In the development plans; it
can be planned in the service area where pedestrian should be reached considering the distance
between children's playground, outdoor sports area, family health center, kindergarten, primary school
500 meters, secondary schools 1,000 meters and high schools 2,500 meters”. For the social open and
green areas, it is stated that the amount of green space per person should be 10 m? regardless of the
population (playground, park, botanical park, zoo, recreation area) (Anonymous, 2017).
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Figure 4. Accessibility analysis of park areas in Nigde central district.

Sekil 4. Nigde kent merkezinde mahalle park alanlari erisilebilirlik analizi.

The presence of active green space was obtained and indexed as per capita values and at the
neighborhood level. Active green areas, distance between neighborhood centers and percentages are
calculated for each neighborhood. Nigde city center is very poor in terms of sports area. There are sport
areas only in 4 parks in 61 neighborhood. 91% of the neighborhood and district parks are below 1 ha,
while 9% are between 0.001-0.004 ha. When looked at sports areas, 6% is between 4-6 ha, while 1% is
0.1 ha. This data shows that the sports areas in Nigde city are well below the desired criteria.

DISCUSSION and CONCLUSION

In the legislation regarding physical planning in Turkey, children's playground described as a part of
the city's active green space system. Regardless of the population, 10m2 active green area is allocated
per person, and children's playgrounds are included in these green spaces when a city is planned.
However, the amount of playground areas allocated per capita is not defined as standard. This standard
varies according to countries.. Aydemir (2004) states that 11 m2/person in Munich and 2.5 m2/person for
playgrounds are allocated in Amsterdam. For cities in Turkey, varying suggestions have been made
between 1 m2/person to 2.5 m2/person (Cetiner 1991; Aydemir 2004). On the other hand, it is determined
that the amount of children's playgrounds available in our cities is very inadequate. Sigman and Ozyavuz
(2010) found that the amount of playground per capita in Tekirdad is 0.55 m2/person, and Turkan and
Onder (2011) found that the amount of playerground per capita in Balikesir is 0.18 m2/person (Uysal,
2015). In our country, according to the Procurement Regulation No: 23804 issued in 1999, 10 m2 active
green area per capita is required for urban living quality. This value, which is about one fourth times that
of Western countries, determines the standard of living of our cities (Bagci, 2010).

In urban spaces, researchers recommend refreshing open spaces, such as urban parks, which
can be reached at a distance of about 400 m or 5 min walk in any part of everyday life (Bruch, 2006). This
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is why accessibility is a very important factor in the planning and design phase of green areas.
Accessibility must be at walking or bycicle distance. Some countries have made suggestions for
accessibility. For example, for accessibility to the green areas in the UK, the maximum distance from the
green area to the house is 300 m. Minimum 1 ha for a population with a population of 1000, at least 20 ha
for a house in 2 km, 100 ha for a village in 5 km and some suggestions have been made that 500 ha of
natural reserves should be constructed within 10 km.

Regulation on the Construction of Spatial Plans (2014) in Article 12 of the Fourth Division it has
been expressed as; "In the development plans; it can be planned in the service effect area where
pedestrian should be reached considering the distance between children's playground, outdoor sports
area, family health center, kindergarten, primary school 500 meters, secondary schools 1,000 meters and
high schools 2,500 meters”.

In Nigde Province, 226.230 m2 is at 0-800 m distance, the walking distances of others do not
match the regulation. This measure is an indication of the inadequacy of green space and its
inaccessibility.

In Turkey, the figures are quite low. For example, while the amount of green space per person in
Istanbul is 6 m2, Bursa is 10 m2, izmir 5 m2, Samsun 5.6 m2, Balikesir 3.1 m2. With the "Regulation on
the Amendment of the Municipalities and Type Development Regulations Outside the Law 3030"
published on 02.09.1999, the amount of active green area was determined as 10 mz2 in residential areas
outside the big city municipalities and 14 m2 outside this area. However, the current amount of green
space per capita in our country corresponds to an average of 1-2 m2 in residential areas. Again, when you
look at the public green areas of the cities (parks and gardens); while it is 1.5% in Istanbul, it is 14% in
New York a similar mega-city, 38.4% in London and 41% in Hong Kong. When we evaluate these figures,
it is obvious that the green areas that our cities have are not comparable to other cities of the world in
terms of "quantity".

According to the WHO, the green area per capita in the city should be at least 9 m2, 10-15 m2 is
ideal. The average green area per capita in developed countries is around 20 m2 and ranges between 1-
9 m2 in Turkey. The amount of green space per capita in some cities in Europe and America; Stockholm
87.5 m2, Newyork 23.1 m2, Roma 45.3 m2, Paris 14.5 m2, Londra 27 m2, Amsterdam 45.5 m2, Berlin
27.1 m2 (Anonymous, tarihsiz).

The social and environmental impact of urban green spaces in quality urban life is important.
Advantages of the area are related to accessibility and proximity. People’s wish for living in urban areas
closer to green areas are mentioned in previous studies. Burgess et al. (1988); Coles and Bussey (2000)
and Grahn and Stigsdotter (2003) report that the closer the green areas are to the settlement areas, the
more visits they get.

It is seen that the distribution of green areas existing in Nigde city center is unbalanced and
inadequate. It is very important to assess the functional nature of the green space and future plans to
understand the relationship between the urban population and the green space. To determine the amount
of green space, it is necessary to determine the ratio to the amount of green space per person, which is
commonly used. Determining the appropriate amount for the city, allocating space and adjusting the
distances from the settlement areas and creating a suitable green space, especially where it should be
applied, is a problem of planning which is not easy to realize.

The following conclusions can be drawn according to the results obtained from the accessibility and
spatial analysis study in the study:

It is observed that there is an insufficient and unbalanced distribution of green areas around
Nigde city.

Children playground areas, sports areas, neighborhood parks, which are considered as green
areas in Nigde city, have a very low area compared to the standards.
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Nigde urban green space assets and the amount of green space per capita, as well as being quite
low when compared with cities of the European Union, within the framework of the Reconstruction Act in
Turkey have also been found to be inadequate.

People who perceive that the green space surrounding the area is of better quality are reported to
perform more physical activity than the people who perceive the green space around them as less quality
(Annear et al. 2009, Stronegger et al. 2010, de Jong et al. 2012). Similarly similarly well-maintained green
spaces make people feel that the area is a safer place (La Grange ve ark. 1992, Brown and Bentley
1993). According to Akpinar et al. (2015), neglected green areas prevent people from using these areas
and reduce their desire to use them. It is emphasized that it is necessary to have easy access to green
areas in order to meet the social and psychological needs of people and that these areas should be in
sufficient number and in desired quality. Green areas should be proportionate to the population living in
that area, evenly distributed in the urban environment. In order for the green areas to be organized and
sufficient, they must be in contact with the competent authorities.

The amount of green area per person in Nigde province is 2.11 m2 which is quite low. For the
people of Nigde, who continue their lives in the widespread population and insufficient green areas, it is
very clear that the importance of green areas is understood today and there is not enough green area. It
is clear that the it is needed to speed up the study of green areas, whether in regional or national scale. In
recent years, efforts have been made to increase the amount of green space in Nigde, to speed up the
efforts to start greening in the central refugees. However, in current conditions, the accessibility level of
green areas is insufficient. For this reason, the recreational areas in the valleys around the city center can
be expanded. On the other hand, the use of financial resources to be provided by the institutions in the
implementation of field regulatory works and the ensuring of post-implementation continuity are related
issues. The creation of recreation areas can contribute to the green areas by determining the ratios
according to the numbers of the people living in the surrounding settlements and evaluating them as the
green area, instead of separating the areas that can not be used among the areas where the
reconstruction is done.
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ABSTRACT

Objective: Main purpose of this study is to determine whether the rates of frost
damages on pistils caused by the lower temperature varies between different
planting distances and the different training systems with the heights of the peach
trees.

Material and Methods: The flowers of Monroe/GF 677 peach trees grown in
different training systems and planting distances, in the pink bud period, on the 1nd
day after the frost that occurred in the period, morning of April 1, hours 5:00 AM-
7:00 AM, temperatures -0.33 to -1.23° C, 3 replicates with 100 flowers in each
replicate were collected from 4 sides of Slender Spindle, Y-Trellis, Central Leader
and Open Vase trees planted with different planting distances from both 1m and 2m
height.

Results: The frost damage rates have been obtained as 5.05% for Slender Spindle
training system and 2.05% for Y-Trellis training system in the support systems. In
unsupported systems, peach cultivation with the Central Leader training system
caused less frost damage.

Conclusion: Y-Trellis cultivation system in supported systems and Central Leader
in unsupported systems for peach cultivation resulted less frost damage and
therefore it was suggested that they were a better systems in terms of productivity.

0oz

Amag: Calismanin baslica amaci, dusik sicaklik ile olusan disi organ zararlanma
oraninin farkli dikim mesafeleri, degisik terbiye sistemleri ile agaglarin yikseklikleri
arasinda degisip degismedigini tespit etmektir.

Materyal ve Yontem: Farkli terbiye sistemlerinde ve dikim mesafelerinde yetistirilen
Monroe/GF 677 seftali agaclarinin gicekleri, pembe tomurcuk doéneminde,
sicakliklar -0.33 ile -1.23 °C, saat 05:00-7:00 arasinda meydana gelen dondan
sonraki 1. giinde (1 Nisan sabahi), farkli dikim mesafeleriyle dikiimis, ince Ig, Y-
Trellis, Merkezi Lider ve Goble terbiye sistemlerindeki agaglarinin 4 tarafindan ve
hem 1m hem de 2m yuksekliklerinde 100’er adet toplanmistir.

Aragtirma Bulgulari: Disi organlarin zararlanma oranlar destekli sistemlerde
yetistirilen ince ig sisteminde % 5.05 Y-Trellis sisteminde ise % 2.05 olarak elde
edilmigtir. Desteksiz sistemlerde ise, Merkezi Lider sistemi ile yetistirilen agaclarda
Goble sistemine gore daha az don zarari gergeklesmistir.

Sonug: Seftali yetistiriciligi icin destekli sistemlerde Y-Trellis, desteksiz sistemlerde
ise Merkezi Lider terbiye sistemi, daha az don zarar ile sonuglanmistir ve bu
nedenle seftali yetistiriciliinde verimlilik agisindan daha iyi bir sistem olduklari
belirlenmisgtir.
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INTRODUCTION

In fruit growing, suitability of climatic conditions according to species is one of the most important
factors that direct effects the economic and sustainable production. Choosing the right species or
varieties of these species and rootstocks are more important in fruit trees due to their perennial structure.
Rootstock-scion combination has a direct impact on the yield and quality characteristics of the orchards in
the following years. Although the trunks, roots and branches of fruit trees can withstand very low
temperatures in dormant period, some parts of plants such as leaf, flower and little fruits are damaged
from late spring frosts at the beginning of the active growing season (Ertirk & Gulerytz, 2007).

In recent years, it has become important to select the appropriate species and varieties in order to
minimize the lower temperature damages by the increasing global climate change, to clarify the
physiological facts which occur at the plants, to know the mechanisms of resistance to lower
temperatures and to develop different cultivation systems and different cultural practices.

Through the climate warming in recent decades (Hansen et al., 2006), extreme cold ambient
conditions are expected in less frequency (IPCC, 2012) and the expected time of the last spring frost
(LSF) has advanced to further (Schwartz et al., 2006). Therefore, decreasing frequency of the extreme
cold ambient conditions and severity of frost damage to the plants are expected. Under the enormous
impact by climate change, plant species have been facing a trade-off between early growth to maximize
the period of the growing season (carbon gain) and late growing to avoid frost damage (Augspurger 2013;
Bennie et al., 2010; Ma et al., 2019).

Hence, many studies have been conducted to determine the resistance to both dormant period
and spring lower temperatures for many species and varieties (Szabo et al., 1995; Ozkaratas & Giilcan,
2000; Oztiirk et al., 2001; Ozkaratas, 2002; Gunes, 2006; Beyhan et al., 2007; Imani et al., 2012; Kése
et al., 2014; Szalay et al., 2018; Ma et al., 2019; Mertoglu et al., 2019; Pfleiderer et al., 2019; Liu &
Sheirf, 2019).

Peach is a fruit which is rich in organic and mineral substances with its unique color, flavor and
excellent taste. And it is very valuable in terms of fruit quality among all fruit types. In addition, the
ripening time of peach varieties spreads over a long period of 5-6 months during the year which makes
this fruit more valuable. Main peach producer of the world is China with 24,665,205 tons (FAO,
2019).According to TUIK (2019); Turkey ranks 6" position in the world with 789,457 tons of peach
production. Peach is grown in many parts of the world and it is important to analyse the climatic
conditions of the region in order to be able to grow economically.

The Peach is a species, which has early flowering so that, is affected negatively and quickly by
late spring frosts. Therefore, one of the most important factors in the restriction of peach cultivation is
the risk of frost in late spring. Particularly, late spring frosts cause significant yield losses. Although the
peach flower buds are very resistant to cold temperatures in cold seasons, the sensitivity to frost
increases with during development of the buds, the blooming of flowers and the formation of small
fruits. It is reported to be petal tip for closed buds appearing (first pink) -9.44° to -3.89°C, for first
flowers open (first bloom) -6.11° to -3.33°C, full flowering -4.44° and -2.78°C and for end of flowering
(all petals fallen) -3.89° with -2.22°C.

These losses occasionally occur in Egirdir (Isparta, Turkey) where orcharding is executed
intensively. In this study, the frost damage rates have been determined on pistils which were exposed to
lower temperatures between -0.33 °C and -1.23 °C at early morning hours between 05:00-07:00 on 01st
of April 2019 for ‘Monroe’ peach orchard at Egirdir (Isparta, Turkey) ecology as in period of flower petals
perceptible (first bloom) [according to the BBCH scale (Biologische Bundesantalt, Bundessortenamt and
Chemische Industrie), code 57]. Main purpose of this study is to determine whether the rates of frost
damages on pistils caused by the lower temperature varies between different training systems (Slender
Spindle, Y-Trellis, Open vase, Central leader), different planting distances (for Slender Spindle and Y-
Trellis 0.5, 1, 1.5, 2m - for Open vase and Central leader 1, 2, 3, 4, 5m) and the with the heights of the
trees (1 and 2m).
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MATERIAL and METHODS

The study was performed in 2019 at the location on the northern side of Egirdir Fruit Research
Institute (Isparta, Turkey) on Bodazova Valley where has peach tree yards and is extended between
Egirdir Lake and Kovada Lake (coordinates: 37° 4930' North, 30° 5238' East, Altitude: 926 m). The
experiment area has interior and passage zone ecology. The study performed on the flowers of
Monroe/GF 677 peach orchard which was established in 2012 with different training systems and planting
distances. The experimented rootstock, GF 677, is a peach x almond hybrid clone rootstock. It is
convenient for strong and calcareous soils. Fruits of the Monroe a late season peach variety is weighing an
average of 250-300 g, the fruit shape is flattened round. It has a good aroma and is a high-quality variety.

Experimental design

The experimented peach yard was established with 4 different training systems and different
planting intervals. Open vase, Central Leader, Y-Trellis and Slender Spindle systems were used. Planting
distances are 5x5m, 5x4m, 5x3m, 5x2m, 5x1m, for Open Vase and Central Leader systems and 5x2m,
5x1.5m, 5x1m, 5x0.5m for Y-Trellis and Slender Spindle systems. Therefore, in the experiments, Open
Vase and Central Leader systems were compared between as per their planting distances and Y-Trellis
and Slender Spindle systems were compared between as per their planting distances. So that, the study
was established as two separate trials.

Open Vase (Goble) Training System: Standard Goble training system was applied to the trees.
Plants were grown in a form with 4-5 side branches without a leading scaffold and enabled to form of bowl.

Central Leader Training System: Central Leader system (a single leader scaffold and 3 side
branches on the leading scaffold) was applied to the trees.

Y-Trellis Training System: During the vegetation period of planting year, a healthy and properly
grown minor branch was chosen per each. These side branches which were standing symmetrically to
each other have been tied to Y-shaped bamboos. These bamboos are fixed on 3 rows wire system. By
having that method, spreading of branch was applied at an angle of 70 degrees for growing. The side
branches were pruned in fish bone form in the direction of the row above to enable their growing on each
main supportive branch with an interval of 10-15 cm. In this way, the trees have a Y-shaped appearance
as 3 meters length.

Slender Spindle Training System: The trees were supported by connecting 3-row wire system and
vertical bamboos fixed on a 3 m length support system. The main trunk has reduced the growth of leader
scaffold as rotated exactly one turn spirally and was kept it at 2.5-3.5 m. The trees have a narrow and
conical form.

The flowers of Monroe/GF 677 peach trees grown in different training systems and planting
distances, according to the BBCH scale (Biologische Bundesantalt, Bundessortenamt and Chemische
Industrie-code 57) in the pink bud period. On the 1% day after the frost that occurred in the period,
morning of April 1, hours 5: 00 AM-7: 00 AM, temperatures -0.33 to -1.23° C, 3 replicates with 100
flowers in each replicate were collected from 4 sides of Slender Spindle, Y-Trellis, Central Leader and
Open Vase trees planted with different planting distances from both 1m and 2m height. The collected
flowers were brought directly to the laboratory and pistils damaged by low temperature were counted and
the number of pistils damaged in 100 flowers was determined (Figure 1). In addition, the flowering
phenology of Monroe peach cultivar and some climatic data at this time were examined.

Statistical analyses

The study was conducted according to randomized block design with 3 replications and 5
replicates per tree. Statistical analysis was carried out between the averages of the damage rates on all
flowers of the trees in determining the differences between the training systems and planting distances.
The differences between tree heights (1 and 2 m.) were also evaluated separately. Resultant data were
subjected to variance analysis with SAS-JUMP statistical software. Effects of the training systems,
planting distances and tree lengths were assessed and significant differences were tested with the aid of
LSD multiple comparison test at P<0.05 level.
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Figure 1. 57 BBCH scale coded in balloon stage and pistils affected by low temperature.

Sekil 1. BBCH skalasina gére 57 numara ile kodlanmis gicekledeki balon dénemi ve diisiik sicakliktan etkilenmis disi organlar.

RESULTS

Phenology

The flower phenology dates of ‘Monroe’ was shown in Figure 2, and no differences were found
between the training systems and planting distances.

Month March April May
Week 2 3 4 1 2 3 4 1
Bud swelling q

Bud burst

First bloom

Full bloom

Petal fall

Figure 2. Dates of flower phenology of Monroe peach trees.
Sekil 2. Monroe seftali agaglarinin giceklenme dénemi fenoloji tarihleri.

Climate data in flowering

Some climatic data of the Egirdir (Isparta, Turkey) region between March 25 and April 9 as the
most critical flowering period for late spring frosts was examined in trial orchard (Figure 3). The minimum
temperature was -1.23 °C, the average temperature was 7.07 °C and the maximum temperature was
14.78 °C. On April 1, the average Dew point was 1.74 °C, the average solar radiation was 253.58 W.m-2
and the average relative humidity was 73.09%.

Low temperature damages in pistils

Damage rates on pistils caused by lower temperature were evaluated separately for training
systems with supported wire (Slender Spindle and Y-Trellis) and systems with unsupported trees.

Slender Spindle and Y-Trellis training systems and planting distances compared with each other;
the difference in damage rates between the systems was statistically significant (p <0.05) (Table 1).
There was no statistical difference in the interaction between systems and densities. Similarly, there was
no statistical difference between the densities. The slender spindle (5.05%) showed more pistil damage
than Y-Trellis (2.50%) due to low temperatures (Figure 4) between 6:00 and 8:00 in April 1 (Table 1).
Although it is seen that the frost damage is not statistically significant in the tree heights of these two
systems, the damage of the flowers at 1m was higher in both systems (Figure 5).
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Figure 3. Climate data of peach orchard from 25 March to 9 April.
Sekil 3. Seftali bahgesinde 25 Mart-9 Nisan arasinda gerceklesen iklim verileri.
Table 1. Flower frost damage ratios in slender spindle and Y-trellis (%)
Cizelge 1. ince i§ ve Y-trellis sistemlerindeki gigekte olugan don zarari orani (%)
Training System Tree distance (m) Frost damage (%)
0.5 4.35
. 1 6.92
Slender spindle
1.5 3.66
2 5.30
0.5 2.73
. 1 2.28
Y-Trellis
1.5 2.32
2 2.67
Training System Mean
Slender spindle 5.05a*
Y-Trellis 2.50b
Tree distance mean
0.5 3.54
1 4.60
15 2.99
2 3.98
P value
Training System 0.048
Tree distance 0.826
Training System x Tree distance 0.785

a-d*: It is important difference between the averages shown in different letters (p<0.05).
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Figure 4. Hourly minimum, maximum and average air temperatures in 1 April 2019.

Sekil 4. 1 Nisan 2019 saatlik minimum, maksimum ve ortalama hava sicakliklari.

7 6.21
6
© o 3.9
g 4 3.12
g3 1.87
3 2
£ =

0

Im 2m Im 2m
Slender spindle Y-Trellis
Tree height (m)

Figure 5. Damage rates of flowers in Y-Trellis and Slender Spindle systems in different tree heights (1 m and 2 m) (%).

Sekil 5. Y-Trellis ve ince i sistemlerindeki farkli agag yiiksekliklerinde (1 m ve 2 m) giceklerin zararlanma oranlari (%).

According to the results of the analysis of variance on frost damage between free standing systems
(Open Vase, Central Leader) and densities; the interaction between both systems and densities was
found to be statistically significant (P <0.05) (Table 2).

The highest frost damage was determined in the Open Vase X 2 m trees with 6.73%, while the
least damage was detected in trees grown with a planting distance of 4 m in the Open Vase system with
0.43%. When we look at the planting distances; it was found that both dense planting (1 and 2 m) and
wide spaced planting (5 m) showed more damage in both systems (Table 2).

It was determined that frost damage in different tree heights changed by systems. In the Open
Vase, the damage of the flowers in 2 m was higher than 1 m. In the central leader system, the flowers in 1
m were more damaged (Figure 6).
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Table 2. Flower frost damage ratios in Goble and Central leader (%)

Cizelge 2. Goble ve Merkezi lider sistemlerindeki gigekte olugsan don zarari orani (%)

Training System Tree distance (m) Frost damage (%)
1 6.07a*
2 6.73a
Goble 3 4.25a-c
4 0.43d
5 5.95a
1 4.93ab
Central leader 2 2.23b-d
3 0.85cd
4 3.59a-d
5 3.52a-d
Training System Mean
Goble 4.69a*
Central leader 3.02b
Tree distance mean
1 5.50a*
2 4.48a-c
3 2.55bc
4 2.01c
5 4.73ab
P value
Training System 0.047
Tree distance 0.041
Training System x Tree distance 0.044

a-d*: It is important difference between the averages shown in different letters (p<0.05).

5.19
4.18 3.67
I I =
Im 2m Im 2m

Goble

Frost damage (%)
OFRPNWPMOIOITO®

Central leader

Tree height (m)

Figure 6. Damage rates of flowers in Goble and Central leader systems in different tree heights (1 m and 2 m) (%).

Sekil 6. Goble ve Merkezi lider sistemlerindeki farkli agag yliksekliklerinde (1 m ve 2 m) gigceklerin zararlanma oranlari (%)

DISCUSSION

There was no difference in the phenology of Monroe/GF 677 which was grown under the different
systems and densities in the trial area which has interior and passage zone ecology. There was a 50-day
period between bud swelling and petal fall. It was seen that the damaged pistils at low temperatures (0.33 / -
1.23 °C) between 5:00 AM and 7:00 AM in the morning of April 1, 2019. Murray (2011) reported that it could
be seen damaged flowers rated 90% at -9.44 °C and rated 10% at -3.89 °C in the petal tip of the closed
buds appearing (first pink) period. In our study, although the temperature drop was not so much, the
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duration of the lower temperature, dew point of the air, solar radiation, humidity etc. were thought to
increase the effect of this low temperature. On April 1, 2019, at duration of lower temperatures, the average
solar radiation was 253.58 W/m?. This value shows that the weather was quite clear on that day and this
situation was thought to increase the effect of lower temperature and thus damage to peach blossom.
Indeed, Childers (1973) states that if the weather is clear and calm, strong radiation and even severe frost
may occur and stated that these frosts are the main damaging frost in the nursery and fruit growing.

It is important to investigate how the different growing techniques, which constitute the purpose of
our study, are affected by frost in this time when the temperature fluctuations become more common with
the effect of global climate change. In our study, the effects of systems and densities were different not
only supported but also free standing trees. It was found that the flowers in Slender Spindle were affected
by the low temperature 2 times more than Y-Trellis. The Y-Trellis was considered to have better air
circulation, since the two arms were open at the 70-75° angle on both sides and the tree centre was
open. Frost damages in these two systems were higher at 1 m tree height. It was thought that this was
due to the fact that the fruit branches with a height of 1 m were denser. In free standing trees systems,
planting density of 2 m in the Open Vase with 6.73%, which suffered the most frost damage, was followed
by Open Vase x 1 m (6.07%). Although the Open Vase suffered more frost damage than the Central
Leader system, it is since the cold air was concentrated in the lower parts of the trees. The Open Vase
was more affected by frost damage as it had shorter trees than the central leader. Decrease in scaffold
height indirectly contributed to increased frost damage. In planting distances; increasing the planting
density and decreasing too much caused indirect positive effect in frost damage. It can be said that the air
trapped due to frequent planting cannot be distributed quickly. The damage of frost was higher in Open
Vase x 2 m and in Central leader x 1 m. This was thought to be due to the fact that the fruit branches of 2
m in Open Vase and of 1 m in the Central Leader were more intense.

In general, supported systems (Slender Spindle and Y-Trellis) were found to undergo less low
temperature damages than free standing tree systems. It was concluded that the trees in the supported
systems were higher scaffold than the unsupported trees. Blanke et al. (1963), reported that garden
management could reduce the damage of low temperature, trees (more than 30 cm) had high scaffold
and tall trees the temperature rise of 1-2 °C would cause.

CONCLUSION

As a resistance to lower temperatures, training systems and planting intervals have been
determined as effective in peach cultivation. As a matter of fact, the uniformity in flower bud and flower
bud density vary with training systems and planting intervals. In this study, Y-Trellis cultivation system in
supported systems and Central Leader in unsupported systems for peach cultivation resulted less frost
damage and therefore it was suggested that they were a better systems in terms of productivity.
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ABSTRACT

Objective: The aim of this study is to determine antimicrobial properties of oak
honey on biofilm microorganisms and its potential usage.

Material and Methods: The oak honey was collected in 2 years from the same
region (OHPH/OHSH). Susceptibility patterns of clinical strains of three bacteria
(Escherichia coli-ATCC 35218), (Staphyllococcus aureus-ATCC 29213) ,
(Pseudomonas aeruginosa -ATCC 27853) and one yeast (Candida albicans -ATCC
10231) strains that can form biofilm communities to oak honey were assessed by
the disc diffusion method.

Results: The results revealed that oak honey has high level of antimicrobial activity
to the pathogens. The antifungal activity against C. albicans was not measured
clearly though, bacteriostatic effect showed itself as a secondary zone.

Conclusion: Oak honey might have a big potential for its antimicrobial properties in
near future.

0z
Amag: Calismanin temel amaci mese balinin patojenler lzerinde antimikrobiyal

etkisinin arastinimasi ve bu alanda olabilecek potansiyel kullanimina agiklik
getirmektir.

Materyal ve Yodntem: Mese bali 2 yil sure ile ayni bodlgeden toplanmistir
(OHPH/OHSH). Biyofilm olusturma 6zelligi olan 3 klinik bakteri susu (Escherichia
coli-ATCC 35218), (Staphyllococcus aureus-ATCC 29213) , (Pseudomonas
aeruginosa -ATCC 27853) ve 1 klinik maya susunun (Candida albicans -ATCC
10231) mese balina karsi duyarlilik testleri disk difizyon yontemiyle analiz
edilmigtir.

Arastirma Bulgulari: Mese balinin patojenlere karsi yliksek oranda antimikrobiyal
etkisinin oldugu ortaya ¢ikmistir. C. albicans’a kargi antifungal etki tam olarak
olcilememis fakat bakterisidal etki sekonder zon ile ortaya ¢ikmistir.

Sonug¢: Mese balinin yakin gelecekte antimikrobiyal 6zellikleri agisindan bulyuk bir
potansiyele sahip olabilecegi ortaya ¢ikariimistir.
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INTRODUCTION

Honey has been considered the main product of honey bees. Honey has been in humans diet and
also used as a medicine since its discovered. As a medicine, it has been used for treatment of skin
wounds, several infections (Ozkok and Sorkun, 2018; Rodriguez et al., 2015). The healing capacity of
honey directly depends on its physical and chemical properties (Ozkok and Sorkun, 2018). There has
been lots of studies antimicrobioal activity of honey among the all biological activities (Tenover, 1986;
Allen et al., 1991; Molan, 1999; Basualdo et al., 2007; Krushna et al., 2007; Malik and Sharma, 2010 ;
Irish et al., 2011; Kato et al., 2012). Since the main problem in beekeeping is the marketing of bee
products, the variety of products even in honey varieties should be increased (Onug et al., 2019). Almost
all of the studies have used blossom honey samples to determine antimicrobial activitiy of honey. There
are few studies about honeydew honeys of those reported physicochemical and antioxidant properties.

In general, honey is classified two types, blossom honey and honeydew honey (Can et al., 2015;
Sorkun, 2008). Difference between blossom honey and honeydew honey based on its production.
Blossom honey is produced from nectar. But honeydew honeys are produced in two different ways. One
way is from the sweat of leaves. The another way is secretions of insects. Cause of the difference of
production, honeys pysico-chemical and melissopalynological analysis have huge varieties. For these
reasons, honeys differ from one another in terms of chemical composition, physical properties and
melissopalynological analysis (Oses et al., 2015). Oak honey can be determined as honeydew honey and
produced in one or two ways. One involves the secretions of some oak aphids, such as Kernes guercus,
Lachnus iliciphilus and Thelaxes dryophila as reported by Simova et al., 2012. The stress factors, like
nocturnal and diurnal temperature changes, sudden tempterature changes and another different factors
causes oak leaves sweating. Thereby, another way to produce the oak honey is that sweating leaves
(OGzkok and Sorkun, 2018).

Oak honey would be the new source for antibacterial activity against pathogens. The inconvenient
antibiotic usage, induce the bacterial resistance. This problem has increased in recent years and for that
reason limited usage of these kinds of agents against the microorganisms (Lee et al., 2008; Brudzynski
and Sjaarda, 2015). Especially for the pathogen bacteria that can form biofilm communities, biofilm allows
for the cells inside to become more resistant to the body's natural antimicrobials as well as the antibiotics
administered in a standard fashion. In fact, depending on the organism and type of antimicrobial and
experimental system, biofilm bacteria can be up to a thousand times more resistant to antimicrobial stress
(Hall-Stoodley et al., 2004). Antibacterial products, like honey, have huge interest between the
researches because of he activity of pathogen microorganisims. Even though, little is known about oak
honey, it has great potential for it antimicrobial property since it is dark in color and has high antioxidant
capacity and the high apitherapy value (Ozkdk and Sorkun, 2018; Kolayli et al., 2018). The aim of this
study is to determine antimicrobial activity of oak honey on biofilm microorganisms.

MATERIAL and METHODS
Material
Oak honey production

Oak honey is produced in Thrace, northwest Anatolia, and the region of the Istiranca Mountains,
with their rich oak forests. The beekeeper (Emrah Akol) who lives in this region placed the empty frames
into the 8 hives at the beginning and end of the season. He reported that oak honey comes from only oak
forests at the end of season between 25th July and 25th August. Each frames of each period in 25th July
and 25th August 2016 (Oak Honey First Year Harvested-OHFH)- 25th July and 25th August 2017(Oak
Honey Second Year Harvested-OHSH) years were harvested. 8 honey samples were collected from the
Kirklareli province with the help of the General Directorate of Forestry and brought to the laboratory for
analysis of antimicrobial properties. The same honey samples were analysed for chemical constituents
and bioactive molecules by Ozkok and Sorkun in the same project as an other researcher group. They
reported that only 3 of 8 honey samples were identified as pure oak honey based on melissopalynologic
and chemical analysis (Ozkok and Sorkun, 2018). By using of this study as a reference, 3 honey
samples were used for antimicrobial analysis. The chemical constituents and melissopalynologic
properties of the all 8 honey samples are reported in this study (Ozkok and Sorkun, 2018).
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Bacterial strains

Susceptibility patterns of clinical strains of three bacteria (Escherichia coli -ATCC 35218),
(Staphyllococcus aureus -ATCC 29213) , (Pseudomonas aeruginosa -ATCC 27853) and one yeast
(Candida albicans -ATCC 10231) strain to oak honey were assessed by the disc diffusion method
following the general guidelines of National Committee for Clinical Laboratory Standards (CLSI, 2013).

Method
Antimicrobial susceptibility tests

All strains of bacteria were cultured in Nutrient Broth Medium (Sigma; 42g/l) and overnight bacterial
cultures (24 hours) (1x10° CFU/mI) were transferred to Nutrient Agar Medium (NA) (Sigma; 42g/l).
Sabroud Dextrose Agar (SDA) was used for the yeast and followed the same methodology. After
inoculation of 0.1 ml bacterial solution, the paper discs were placed the middle of the plates and 10 pl in
1:1 v/v concentration oak honey samples were inoculated to absorber paper discs in 5 mm diameter. All
plates were incubated at 37°C for 24 hours. The discs containing only sterillized distilled water (SDS)
were used as negative controls. The antibiotic oxytetracycline and nystatin (antifungal) known to be
effective against Gram positive and negative bacteria (wide-spectrum antibiotic) and fungi, was used as
positive control. All assays were carried out in triplicate.

Statistical analysis

One way ANOVA and Duncan tests (SPSS 22.0 version Software programme) were performed in
order to determine significant differences in the efficacy of oak honey harvested from different periods of
season against clinical strains of some pathogen microorganisms.

RESULTS

The antimicrobial susceptibility tests revealed that oak honey has significant antimicrobial activity on
pathogen microorganisms. There were two measured nested zones: the first circle was transparent and
clear, the second was blurred which shows bacterial growth, gradually less than optimum level (Figure I.).

Figure 1. The bactericidal(a) and bacteriostatic(b) inhibition zones of oak honey (M3) against S. aureus.

Sekil 1. Mese Balinin (M3) S. aureus’a karsi olusturdugu bakterisidal (a) ve bakterisitatik (b) inhibisyon zonlari.
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The mechanisms of these kinds of antibacterial activities were reported as bactericidal (clear zone)
and bacteriostatic (blurred zone) effects in the previous studies (Oses et al., 2015; Basualdo et al., 2007;
Fidaleo et al., 2011). So, both the two kinds of zones were occured in the plates and the level of
antibacterial activity of oak honey was evaluated according to inhibition zone diameters.

All results were summarized in Table 1. With regard to susceptibility of bacteria to oak honey, S.
aureus strain was the most susceptible, then P. aeruginosa and E. coli strains have followed it
respectively (ANOVA F=44.956 df=11 Sig=.000 P<0.001).

Table 1. The diameter of inhibition zones (mm)+ standard deviation of oak honey samples with negative and positive controls

Cizelge 1. Negatif ve pozitif kontrol deney gruplarinda mege bali 6rneklerinin inhibisyon zon gaplarinin (mm)+ standart sapmasi

Test Discs / OHFH/  OHFH/I  OHSH/  OHSHI  OHSH ¢/ Nystatin Sbs
Mi . OHFH/H1 Positi trol (Negative
icroorganisms H2 H3 H1 H2 H3 (Positive control)
control)
Escherichia coli nz 6+0.16 5.5+0.1 6+0.26 6+0.17 6+0.19 16 nz
ATCC 35218 9*x
nz 5.5+0.1 6+0.19 6+0.17 6+0.19 7+0.16 15 nz
ll**
nz 6+0.13 5.5+0.1 6+0.19 6+0.21 6+0.15 17 nz
14**
Staphyllococcus nz nz nz 9+0.21 10+0.26 9+0.11 20 nz
aureus
10** 9** 11** 19** 19** 20**
ATCC 29213
nz nz nz 10£0.15 7.5+0.16 9+0.14 18 nz
13** 11** 9** 18** 14** 20**
nz nz nz 10+£0.19 5.5+0.09 8+0.12 19 nz
11** 11** 15** 20** lo** 20**
Pseudomonas 7+0.19 3+0.07 3+0.06 8+0.24 6+0.16 10£0.17 8 nz
aeruginosa ATCC
27853 15** 17** 15** 16** 17**
8+0.13 3+0.04 nz 12+0.22 7+0.14 7+0.12 11 nz
13** 13** 16**
7+£0.15 5.5+0.1 nz 9+0.19 7+0.22 7+0.16 10 nz
10** 16** 16** 19** 15**
Candida albicans nz nz nz nz nz Nz Nz nz
ATCC 10231 7** 9xx 7** 6%* 10**
nz nz nz nz nz Nz Nz nz
5** 8** 7** 8**
nz nz nz nz nz Nz Nz nz
7** 5** 10** 9** 9**

*The measurements includes the disc diameter (5 mm). All assays were carried out in triplicate)

**hz: Bacteriostatic zone diameter, ***nz: no zone,

*x*OHFH/H1-2-3: Oak Honey First Year Harvested /Hive 1-2-3,

*rrxkQHSH/H1-2-3-: Oak Honey Second Year Harvested/ Hive 1-2-3
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All strains were classified according to their susceptibilities and the groups which have different
inhibition zone values (mm) were created by means of Duncan test (Table 2.).

Table 2. The comparative data of the antimicrobial activities of OHFH and OHSH samples by Duncan test. Microorganisms are
listed from the highest to the lowest antimicrobial activities of oak honey samples

Cizelge 2. OHFH ve OHSH &rneklerinin antimikrobiyal aktivitelerinin Duncan testi ile karsilagtirmall verileri. Mikroorganizmalar mese
balinin gésterdigi en yliksek aktiviteden en dlisiik aktiviteye gére siralanmigtir

Inhibition zone diameters (mm) of OHFH and
OHSH samples

Subgroups OHFH/OHSH Subset for alpha= .05 ax b* c* d* e*
Microorganisms N

Staphyllococcus aureus- OHSH 9 10.001

ATCC 29213

Pseudomonas aeruginosa OHSH 9 7.783

-ATCC 27853

Escherichia coli-ATCC OHSH 9 6.003

35218

Escherichia coli-ATCC OHFH 9 5.500

35218

Pseudomonas aeruginosa OHFH 9 4.969

-ATCC 27853

Staphyllococcus aureus- OHFH 9 0.000
ATCC 29213

Candida albicans -ATCC OHSH 9 0.000
10231

Candida albicans -ATCC OHSH 9 0.000
10231

*The Duncan significance test groups are indicated in parenthesis. Means for groups in homogenous subsets are displayed.

DISCUSSION

The interesting result of classifying according to Duncan test was that while S. aureus is the most
susceptible group of OHSH, it is more resistant group to OHFH. This result might show the negative
effect of mixture of the nectar flow contribution to oak honey.

In general, the antibacterial effects of different honey varieties on S. aureus have been previously
demonstrated by several studies (Oses et al., 2015; Voidarou et al., 2011; Perez-Martin et al., 2008;
Sherlock et al., 2010). In other words, S. aureus is susceptible to honey's antibacterial effect, and the
result obtained in this study coincides with other studies conducted so far. E. coli and P. aeruginosa are
relatively more resistant to oak honey and can be interpreted as the clinical strains isolated from patients.
Even though these strains isolated from patients are defined as either resistant pathogens due to the
antibiotics used before or resistance to the immune system, the antibacterial effect of oak honey on these
strains was found to be statistically significant.

The anti-fungal effect on C. albicans was found to be negligible. Therefore, it would be true to say
that oak honey has an intense antifungal effect. On the other hand, the bacteriostatic activity on C.
albicans was measured in all assays. So, oak honey might be suitable for the long-term used against
Candida infections in order to observe anti-fungal effect.

Similar significant results have been obtained from the ANOVA (F=53712 df=14 Sig=.000 P<0.001)
analysis between OHFH samples and OHSH samples. The OHSH has higher antimicrobial activity than
OHFH significantly according to inhibition zones of each honey sample. This result confirmed the
beekeepers observation about the source of oak honey (mixed with nectar of other flowers) at the
beginning of season. So, it means that the pure oak honey comes from only oak forests at the end of
season (25th July and 25th August) has the higher antimicrobial activity statistically. By this study it could
be suggested to produce pure oak honey between the dates mentioned above to get more benefits from
antimicrobial properties.
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The antibacterial nature of honey is dependent on various factors. These factors working either
singularly or synergistically. The most prominent are; hydrogen peroxide (produced by the glucose
oxidase added to honey by bees), phenolic compounds, pH of honey; osmotic pressure exerted by the
honey etc. (Sherlock et al., 2010). Compared with pine and some of blossom honeys, oak honey contains
higher flavonoid content (Fidaleo et al., 2011; Can et al., 2015; Kolayl et al., 2018). And its antioxidant
activity and phenolic compounds has higher similarity (Ozkdk and Sorkun, 2018). The results of this study
revealed the “antimicrobial capacity of oak honey” as a parallel with its physcicochemical and antioxidant
properties reported in the studies listed above.

Low moisture content of oak honey may also be a cause of high antibacterial effect (Simova et al.,
2012; Mavric et al., 2008; Sherlock et al., 2010). In fact, studies conducted to date have shown that
honeydew honeys are compared with multifloral blossom honeys have more antibacterial effects and are
directly proportional to their moisture content (Ozkok and Sorkun, 2018; Simova et al., 2012). Since
microorganims need water to be alive and also growth, moisture level of honey is critical parameter to
inhibit microorganism growth. The moisture content of oak honey was measured as 15% which is enough
not to allow bacterial growth in honey (Molan, 1999).

Besides the physicochemical and antioxidant properties of oak honey which have been studied so
far, this study would be complementary literature by also determining the antimicrobial properties of oak
honey. Accordingly, oak honey has a high antimicrobial activity, with mostly bacteriostatic mechanisms so
it may be suitable for long-term use in daily human diet. In addition, the antimicrobial effect of oak honey
on clinical strains of human-pathogens showed that oak honey can also be used in apiteraphy.

CONCLUSION

In this study, the antimicrobial properties, as well as the physicochemical and antioxidant properties
of oak honey has been studied so far, have also been contributed to the literature. The identification of
antimicrobial activity, mechanism (bactericidal / bacteriostatic) and duration of activity will be the
reference source for the determination of the usage areas of oak honey. Accordingly, oak honey has a
high antimicrobial activity, with mostly bacteriostatic mechanisms so it may be suitable for long-term use
in daily human diet. In addition, the antimicrobial effect of oak honey on clinical strains of human-
pathogens showed that oak honey can also be used in apiteraphy.
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ABSTRACT

Objective: This study was conducted to define the tolerance of various hazelnut
cultivars against Xanthomonas arboricola pv. corylina causing agent of bacterial blight.

Material and Methods: The Turkish hazelnut cultivars (Aci, Cakildak, Fosa, incekara,
Kalinkara, Kan, Kargalak, Kus, Mincane, Palaz, Sivri, Tombul, Uzunmusa, Yassi
Badem and Yuvarlak Badem) were used as plant material. AT8/Z strain of
Xanthomonas arboricola pv. corylina isolated from the field was tested. Parameters
measured to detect bacterial blight tolerance were infected leaf percentage and leaf
lesion rate.

Results: Incekara showed the minimum percentage of infected leaves (%17.57) and
Yassi Badem reflected the highest (%77.51). Yassi Badem had the highest leaf lesion
degree (3.00) and Incekara the lowest (1.34). The results suggested that Yassi
Badem cultivar was the most susceptible and incekara the most resistant to the
pathogen. The highest antimicrobial activity was represented by Mincane with leaf
diameter of 20 mm.

Conclusion: In this study, resistance to Xanthomonas arboricola pv. corylina
pathogen tolerance of Turkish hezelnut cultivars grown in our country was
determined. It is thought that the results obtained from the study will shed light on the
breeding studies of resistant varieties against this pathogen in the future.

0z
Amag: Turk findik gesitlerinin bakteriyel yanikliga sebep olan Xanthomonas arboricola
pv. corylina patojenine karsi toleranslarinin saptanmasi amaglanmistir.

Materyal ve Metot: Materyal olarak Aci, Cakildak, Fosa, incekara, Kalinkara, Kan,
Kargalak, Kus, Mincane, Palaz, Sivri, Tombul, Uzunmusa, Yassi Badem ve Yuvarlak
Badem Turk findik cesitleri kullanilmigtir. Xanthomonas arboricola pv. corylina
bakterisinin araziden izole edilen AT8/Z ki test edilmistir. Bakteriyel yaniklik
toleransini tespit etmek igin enefekte olmus yaprak ylzdesi ve yaprak lezyon derecesi
parametreleri dlgliimustar.

Arastirma Bulgulan: Bu dogrultuda toplam lezyonlu yaprak orani esas alindiginda
%17.57 ile Incekara gesidi en az lezyonlu yaprak oranina, %77.51 ile Yassi Badem
cesidi ise en fazla lezyonlu yaprak oranina sahip olmustur. Yaprak lezyon derecesi
incelendiginde Yassi Badem en yiiksek (3.00), incekara is en disiik (1.34) puani
almigtir. Bu sonuglar dogrultusunda, Yassi Badem bakteriyel yaniklida en duyarl,
incekara ise en toleransli findik cesidi olarak tespit edilmistir. Findik yaprak
ekstraktlarinin patojene karsi géstermis oldugu antimikrobiyal etki bakimindan 20 mm
¢ap ile en yuksek Mincane cesidinde belirlenmistir.

Sonug: Bu calisma ile Ulkemizde yetistiriciligi yapilan Turk findik gesitlerinin
Xanthomonas arboricola pv. corylina patojenine karsi toleranslar saptanmistir.
Calismadan elde edilen sonuglar, bu patojen karsi dayanikli gesit islahi galismalarina
1sik tutacagdi dugtnilmektedir.
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INTRODUCTION

Turkey, together with many other fruit species, is also homeland of hazelnut (Corylus avellana L.).
Hazelnut belongs to genus Corylus, sub-family Coryleae, family Betulacea, order Fagales. Especially C.
avellana specie, including domesticated hazelnut, is native to the Black Sea Region of Turkey and is
known to be cultivated in this area for 2500 years (Ayfer et al., 1986; Koksal, 2002). Turkey is World
leader in hazelnut production and cultivation with 500.000-700.000 tons production per year
(Anonymous, 2019a). Thus, hazelnut is of great economic importance to Turkey. Together with high
production amounts, there are some problems regarding hazelnut cultivation, viz: many hazelnut
orchards especially in the Black Sea Region are very old and spring frost damages are seen, along with
rainfalls in the harvest period causing aflatoxin formation in the nuts. Nut weevil, gall mite, green shield
bug, European shot hole borer and hazel aphid, as well as European canker and armillaria are among
the most important pests and diseases of hazelnut (Kdksal, 2002; Anonymous, 2019b). Xanthomonas
arboricola pv. corylina, agent of bacterial blight, causes severe yield loses in hazelnut. X. arboricola pv.
corylina, which is a gram-negative aerobic bacterium with a single polar flagellum, mainly attacks C.
avellana (Anonymous, 2019c). The pathogen was reported in the USA, lItaly, France, Spain, Turkey,
Serbia, United Kingdom, Southern Russia, Switzerland, Chile, Canada, Australia, New Zealand, Iran,
and Poland (Anonymous, 2019d; Pisetta et al., 2016). X. arboricola pv. corylina was found to prevail in
hazelnut orchards of Samsun, Ordu, Giresun, Trabzon, Rize and Artvin provinces of Turkey, and all of
the investigated hazelnut cultivars in these regions were susceptible to the disease (Alay et al., 1973).
However, the distribution rate of the pathogen in Dizce, Sakarya and Zonguldak provinces of Turkey
was %7.3, %10.4 and %10, respectively (Karahan et al., 2011). Bacterial blight tolerance of Allahverdi,
Cakildak, Fosa, Mincane, Palaz, Sivri and Tombul, important hazelnut cultivars grown in Black Sea
Region, was investigated during 1994-1995 years. Allahverdi was found to be the most susceptible
cultivar with regard to leaf lesions occurring after infection with X. arboricola pv. corylina. The infection
rate in this cultivar was %37.57 and %21.43 in 1994 and 1995 years, respectively. The highest tolerance
level was shown by Mincane cultivar (Ecevit et al., 1996).

Ecological conditions, applied cultural methods, plant age and plant variety are among the factors
affecting the spread of X. arboricola pv. corylina. The pathogen mainly enter to the plant through stomata
and 1-4 year old orchards are most susceptible (Anonymous, 2019e). When the mother plant is infected
the vegetatively propagated plants from the suckers are also contaminated. Due to the lack of certified
hazelnut saplings in Turkey, suckers taken from the existing orchards are used in creation and
regeneration of orchards. For this reason, the spreading level of X. arboricola pv. corylina is relatively
high. The susceptibility of hazelnut cultivars to bacterial blight differs and the tolerance level of the
cultivars grown in Turkey is unknown. Therefore, the current study was conducted to determine the
tolerance level of various cultivated Turkish hazelnut cultivars to X. arboricola pv. corylina, causal agent
of bacterial blight.

MATERIAL and METHODS
Materials

Rooted hazelnut suckers of Aci, Cakildak, Fosa, incekara, Kalinkara, Kan, Kargalak, Kus,
Mincane, Palaz, Sivri, Tombul, Uzunmusa, Yassi Badem and Yuvarlak Badem hazelnut cultivars were
provided from the ‘Hazelnut Research Center’ in Giresun, Turkey during October, 2011. The suckers
were placed in plastic tubes (25x30 cm) containing 3:1:1 proportion of forest soil, peat and manure,
respectively. Cultural practices were applied until inoculation with the bacteria. The condition of saplings
before infection is presented in Figure 1. AT8/Z strain of Xanthomonas arboricola pv. corylina isolated
from the field was tested on the hazelnut cultivars.
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Figure 1. Appearance of hazelnut saplings before bacterial infection.
Sekil 1. Bakteriyel enfeksiyondan énce findik fidanlarinin gérinimdi.

Methods
Inoculum production

The bacteria were inoculated on 21 g/l Mueller-Hinton Broth (Oxoid CMO405) medium using cotton
swaps, followed by incubation for 24 hours at 25 °C under dark conditions. 1 ml of these bacterial culture
medium was added to each falcon tube containing 35 ml of 21 g/l Mueller-Hinton Broth medium, after
which left to incubate at 30 °C, 30 rpm water bath for 24 hours. Following this, the falcon tubes were
centrifuged at 4000 rpm for 10 minutes. After discarding the supernatant from the falcon tubes, 25 ml
sterile distilled water was added over the bacteria within the falcons and vortexed to homogeneity. The
cultures were diluted with sterile distilled water to an optical density of 10° bacteria/ml, and the dilutions
were used to inoculate the hazelnut saplings.

Disease reaction tests

Pressure sprayer (Gardener) filled with 10° bacteria/ml optical density solution of X. arboricola pv.
corylina was used to completely spray the hazelnut sapling leaves in the morning, when stomatal opening
was maximum (26 May 2012). Bacterial blight symptom observations were recorded after 20 days
following inoculation. Total number of leaves per sapling were counted including recording of unaffected
and lesion formed leaves. Thus, the percent (%) of affected leaves per plant was determined. The degree
of lesion formation per leaf was also measured. Leaf lesion degree was measured using 1-4 scale (with 1
least affected leaf area, 2 half of the leaf area was affected, 3 about 0.75 of the leaf area was affected,
and 4 completely affected leaf area).

Antimicrobial activity assay

Antimicrobial activity was assessed through disc diffusion and agar dilution methods using Muller
Hinton Agar (Oxoid) medium. Bacteria were propagated on Muller Hinton Broth (Oxoid) medium, and %
Tris Buffer (Amresco) was used as minimum inhibition concentration. The leaf extracts were prepared
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according to the method of Holopainen et al. (1988). The collected leaves were dried and smashed. 10 gr
leaf samples of each hazelnut cultivar were blended with 50 ml ethanol in a separate sterile tube and kept
for two days at 4 °C, following extraction with membrane filter and vacuumed. The leaf solutions were
kept at -20 °C until used. The antimicrobial activity was detected according to the method of Ronald
(1990). The agar medium was autoclaved prior to use and 20 ml medium was poured homogenously into
each sterile petri dish (10 cm in diameter) and left to cool, following inoculation with bacteria through
streaking with sterile cotton swaps onto the solidified agar surface. After this, discs were placed on each
petri dish and 15 pl of the aforementioned leaf solution was dripped on each disc surface, following
keeping at 37 °C overnight. Measurements were recorded as mm on the formed inhibition zones.

Statistical analysis

The data were subjected to Analysis of Variance (ANOVA) followed by Duncan test using
significance level at P<0.05. Significant differences were donated with different letters (Table 1). The
analyses were performed with Minitab statistical Software (MINITAB Inc.814-238-3280 WS 112102553).

Table 1. Infected leaves percentage and leaf infection degree of various hazelnut cultivars inoculated with X. arboricola pv. corylina

Cizelge 1. Xanthomonas arboricola pv corylina ile enfekte edilmis cesitli findik bitkilerinin enfeksiyona ugramis yaprak ylizdesi ve
yaprak lezyon orani

Cultivar Infected leaves percentage (%) Leaf infection degree
Aci 35.40 bc* 1.75 bcde*
Cakildak 42.24 be 1.80 bcde
Fosa 46.87 b 2.64 ab
incekara 17.57 ¢ 1.47 de
Kalinkara 50.55 b 2.33 abcd
Kan 51.28 b 2.40 abc
Kargalak 32.77 bc 1.66 cde
Kus 36.49 bc 1.92 bcde
Mincane 29.95 bc 1.97 bcde
Palaz 33.08 bc 1.77 bcde
Sivri 40.35b 1.85 bcde
Tombul 36.43 bc 1.68 cde
Uzunmusa 31.70 bc 134e
Yassi Badem 7751 a 3.00a
Yuvarlak Badem 48.83 b 2.21 abcde
LSD 23.44 0.7512

* Different letters indicate significant plant response differences between the cultivars (Duncan %5).

RESULTS and DISCUSSION

Yassi Badem showed the highest percentage of infected leaves (%77.51) followed by Kan
(%51.28), Kalinkara (%50.55), Yuvarlak Badem (%48.83) and Fosa (%46.87) cultivars (Table 1). The
remaining hazelnuts infected leaves range was between % 17.57-42.24 with incekara being the most
tolerant to X. arboricola pv. corylina (Table 1).

Allahverdi, Cakildak, Fosa, Mincane, Palaz, Sivri and Tombul hazelnut cultivars grown in the Black
Sea Region of Turkey were investigated against susceptibility to filbert blight. Allahverdi showed highest
leaf lesions after infection with Xanthomonas arboricola pv. corylina. The infection rate in this cultivar was
%37.57 and %21.43 in 1994 and 1995 year, respectively, and Mincane was the most tolerant (Ecevit et
al., 1996).

Leaf lesion degree which was scored between 1-4 (1 the least affected leaf area up to 4 completely
affected leaf area) was evaluated and Yassi Badem with a score of 3.00 was the most susceptible to the
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pathovar, followed by Fosa (2.64), Kan (2.40), Kalinkara (2.33), and Yuvarlak Badem (2.21). Leaf lesion
degree for the remaining hazelnut cultivars ranged between 1.34-1.97, with incekara being the most
tolerant to X. arboricola pv. corylina (Table 1).

The results from both of the evaluations (total infected leaf percentage and infected leaf area)
suggested that Yassi Badem cultivar was the most susceptible and Incekara the most resistant to the
pathogen. Figure 2 shows Yassi Badem sapling infected with the pathogen.

Figure 2. Appearance of Yassi Badem sapling infected with X. arboricola pv. corylina.

Sekil 2. X. arboricola pv. corylina ile enfekte olan Yassi Badem c¢esidinin gériiniim .

Various hazelnut cultivars from Italy including Tonda Gentile delle Langhe, Tonda Gentile Romana,
Tonda di Giffoni, Camponica, Mortarella and San Giovanni were found infected with X. arboricola pv.
corylina and this condition significantly affected overall plant growth (Pisetta et al., 2016).

Antimicrobial efficacy of the tested hazelnut cultivars was evaluated and Mincane with 20 mm
diameter showed the highest activity, followed by Kan (17 mm) and Fosa (15 mm). (Table 2). Aci,
Kargalak, Sivri and Uzunmusa cultivars didn’t show any antimicrobial activity. Antimicrobial efficacy of the
remaining hazelnut cultivars ranged between 1.5-14 mm (Table 2). The results suggest no linear
relationship between tolerance to the pathogen and antimicrobial activity (Table 1 and 2).

Antimicrobial activity of various walnut cultivars’ green husks was evaluated against Gram negative
and Gram-positive bacteria. All of the green husks extracts of the corresponding walnut cultivars inhibited
the growth of Gram positive bacteria (Oliveira et al., 2008).

Bacterial blight is a major disease of young hazelnut orchards and nurseries causing severe
mortality (Pisetta et al., 2016). Therefore, it is crucial to develop hazelnut genotypes with improved
tolerance to the pathogen. The current study is intended to be a baseline for the future breeding projects
to improving resistance in hazelnuts against the pathovar X. arboricola pv. corylina causing agent of
bacterial blight.
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Table 2. Antimicrobial efficacy area of various hazelnut cultivars
Cizelge 2. Findik gesitlerinin antimikrobiyal etkinlik alani

Cultivar Area of antimicrobial efficacy (mm)
Aci 0.0
Cakildak 10.0
Fosa 15.0
incekara 1.50
Kalinkara 11.0
Kan 17.0
Kargalak 0.0
Kus 10.0
Mincane 20.0
Palaz 14.0
Sivri 0.0
Tombul 17.0
Uzunmusa 0.0
Yassi Badem 12.0
Yuvarlak Badem 10.0
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ABSTRACT

Objective: This study has been conducted in order to determine the effect of cumin
essential oil on the fermentation quality, aerobic stability, in vitro metabolic energy
contents and relative feed value of vetch-oat silages.

Material and Methods: Vetch and oat were harvested in May and were wilted for
approximately 3 hours. Cumin essential oil was added to silages at CMN2:200
mg/kg, CMN3:300 mg/kg and CMN5:500 mg/kg levels, while no addition was made
to the control (CON) group. Vetch-oat mixture was placed in plastic bags, and these
bags were vacuumed and were stored at 8+2 °C, at laboratory conditions. In the
following 70 days after the ensilage, three packages from each group were opened,
and silages were analysed in terms of physical, chemical and microbiological
analysis. Aerobic stability test was conducted for five days to silages, which were
opened at the end of the ensilage period. Moreover, enzyme soluble organic matter
(ESOM) amount, metabolic energy (ME) contents, and relative feed value (RFV)
were determined.

Results: The addition of essential oil prevented crude protein (CP) degradation,
and found out to be higher in experimental groups in comparison to the control
group (CMN2: %10.04, CMN3: %10.25, CMN5: % 10.25) (P<0.05). The ammonia
nitrogen levels (NHs-N) have also decreased depending upon the increase in the
amount of the added essential oil (P<0.05). It was also found out that neutral
detergent fiber (NDF), acid detergent fiber (ADF) and cellulose contents were low in
CMN3 and CMNS5 groups (P<0.05). It was also determined that with the addition of
essential oil, the amount of lactic acid bacteria (LAB) increased (P<0.05), and the
amount of yeast and mould decreased both at anaerobic and aerobic periods.

Conclusion: Cumin essential oil increased the fermentation qualities of vetch-oat
silages. Moreover, it affected the relative feed value positively.

0z
Amag: Bu arastirma kimyon ugucu yagdinin, fig-yulaf silajlarinin fermantasyon

kalitesi, aerobik stabilitesi, in vitro metabolik enerji icerikleri ve nispi yem degeri
Uzerine etkilerini belirlemek amaci ile diizenlenmisgtir.

Materyal ve Yontem: Fig- yulaf, mayis ayinda cigceklenme baslangicinda hasad
edilmis ve yaklagik 3 saat sureyle soldurulmustur. Kimyon ugucu yag: silajlara
Km2:200 mg/kg, Km3:300 mg/kg ve Km5:500 mg/kg dizeyinde katilmigtir. Kontrol
(Kont) grubuna hicbir katki maddesi ilavesi yapilmamistir. Fig-yulaf, plastik
torbalarda  silolanmigtir.  Paketler laboratuvar kosullarinda 8+2 °C'de
depolanmiglardir. Silolamadan sonraki 70. glinde her bir gruptan 3 paket acilarak
silajlarda fiziksel, kimyasal ve mikrobiyolojik analizler yapilmistir. Silolama
doneminin sonunda agilan silajlara 5 gun sire ile aerobik stabilite testi
uygulanmistir. Ayrica, enzimde ¢Ozlinen organik madde miktari, metabolik enerji
icerikleri ve nispi yem degeri belirlenmigtir.

Arastirma Bulgulari: Ugucu yag ilavesi ham proteinin (HP) parcalanmasini
onlemis, kontrole goére (Kont:% 9.73) muamele gruplarinda (Km2:%10.04,
Km3:%10.25, Km5: %10.25) yuksek oldugu bulunmustur (P<0.05). Amonyak azotu
dizeyleri de (NHs-N) ugucu yagin ilave edilen miktarindaki artisa bagh olarak
dismustir (P<0.05). Fig-yulaf silajlarinin notr deterjanda ¢6ziinmeyen lif (NDF), asit
deterjanda ¢6ziinmeyen lif (ADF) ve seliloz igeriklerinin, Km3 ve Km5 duzeylerinde
distk oldugu bulunmustur (P<0.05). Lactic acid bakterileri (LAB) sayilari ugucu
yag ilavesiyle artmis (P<0.05), maya ve kuf sayilari ise hem anaerobik hem de
aerobik dénemde dismustir.

Sonug: Kimyon ugucu yagi fig-yulaf silajlarinin fermantasyon 6zelliklerini artirmistir.
Ayrica nispi yem degerini olumlu yonde etkilemistir.
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INTRODUCTION

Vetch (Vicia sp.), which is an annual plant, is almost everywhere in our country planted both in
summer and winter, and is used in animal nutrition as grain, green or hay, and as silage and straw.
Especially in recent years, vetch is planted together with crops such as barley and oat, and is used for
grazing, as green plant or hay, or as silage (Ergul, 2002). Oat is an annual, cold climate plant, which is
used for both human and animal nutrition. More than 75% of the oat planted fields consist of Avena
sativa. Therefore, oat is usually known as Avena sativa (Butt et al., 2008).0at is therefore known to be
quite suitable for intercropping with forage legumes. The widest area of usage of oat is animal nutrition.
However, it is also used in human nutrition, pharmaceutical, and cosmetic industries. Oat grains are also
known to be a very good source of feed for all farm animals as well as for buffalo, sheep, and horses
(Schipper et al. 1991). Recently, research has also been conducted for the use of oat in poultry nutrition
(Macleod et al. 2008; Kheravii et al. 2018).Today the use and areas of usage of oat in human nutrition are
also increasing. The nutritional value of oat is dependent primarily on its oil content. While the oil content
of wheat, barley, and rye, is 1.5-2%, the oil content of oat is 4.58% (Schipper et al., 1991).

Oat straw and oat silage are the most common feeds in ruminant nutrition (Mahouachi et al. 2003).
It was reported that the active ingredient called scopoletin, which is found in oat straw has antibacterial,
antiseptic, bronchial relieving and cancer preventing effects (Saragoglu, 2003). The crude protein content
of oat silage is between 8% and 10%. This level is too low to provide optimal microbial growth in the
rumen and adequate digestible protein from the small intestine. In a study conducted by Mahouachi et al.
(2003), it was revealed that the yield performance usually decreased when oat and other silages were
used alone in ruminant nutrition. Therefore, it is preferred to use these through intercropping with
legumes such as vetch in animal nutrition.

In a study conducted, it was concluded that in order to have high yield and high quality in grass
production, the vetch-wheat intercropping should necessarily be done in autumn, and that the vetch-
wheat intercropping would be more appropriate for the leaf / stem ratio, which is the determinant of grass
quality, and that for a better grass production, the intercropped crops should be harvested during the milk
stage of wheat. In addition, it was also reported in another study that due to its high leaf / stem ratio and
crude protein yield, the vetch-wheat intercropping should be done at the rate of 70-30%, whereas it would
be more suitable to intercrop vetch-wheat at the rate of 80-20% for high crude cellulose and ash ratio
(Tas, 2010). Moreover, high quality silages can also be obtained through additives (Ergll, 2002).

Anatolian people have used plants for the treatment since paleolithic age. Today, it is used for
medical purposes at least 500 plants in Turkey (Sancaktaroglu and Bayram, 2011). Cuminum cyminum
L. (cumin), the homeland of which is Egypt, is grown in countries having a coast on the Mediterranean
Sea, and in the Middle Anatolian region of Turkey. Cumin being one of the most important exportation
goods, the production amount of cumin changes by years; while the recent amount of production in recent
years has been reported as 19,175 tons (TUIK, 2018). Cumin fruits include 2.5-6% essential oil, 10-23%
fixed oil, 15-25% protein, tannin, flavonoid, resin and glue (Ceylan et al. 2003).

In a study conducted by Turan and Soycan-Oneng (2018), the addition of 300 mg/kg of cumin
essential oil into alfalfa silage stimulated the enzyme activities which break the cell wall down, thus
causing the cell wall to break down. It also promoted LAB growing, and increased the number and
enhanced its efficiency. Correspondingly, it was also found out that the transformation of sugar into lactic
acid (LA) increased, the high level of LA in the environment inhibited the protein degrading enzymes by
decreasing the pH, and also decreased the degradation of proteins into ammonia. Moreover, it was also
determined that it increased the enzyme soluble organic matter, and concordantly provided the increase
of ME content. Similarly, the relative feed value, as well as the dry matter intake has also increased.

This study has been planned in order to determine the effect of cumin essential oil on the
fermentation quality, aerobic stability, in vitro metabolic energy contents, and relative feed value of vetch-
oat silage.
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MATERIAL and METHODS
Material

The study material consisted of vetch-oat, which was sown at 75-25% ratio, and cumin (Cuminum
cyminum L.) essential oil. The essential oil, which had been obtained through water steam distillation,
was provided from an export firm. The chemical analysis results of cumin essential oil (Tablel) are given
below.

Table 1. The chemical composition of cumin essential oil, %
Cizelge 1. Kimyon ugucu yaginin kimyasal bilesimi, %

Compouns Value
Cuminaldehyde 44.47
Carvacrol 12.12
Para Cymen 8.82
Safranal 6.57
Gamma Terpinen 5.64
Beta-pinen 4.93
(-) Alpha Cedren 4.48
Others 9.86
Unknown 3.11
Total 100

Method

Vetch and oat were cut in May at the beginning of the blooming period for vetch, and at the
beginning of milk stage for oat. Cumin essential oil was added after cutting the plants at 1.5-2.0 cm sized-
pieces at the silage machine. The study was conducted with 4 groups including one control group (CON)
without the addition of cumin essential oil, and with groups of 200 mg/kg (CMN2), 300 mg/kg (CMN3) and
500 mg/kg (CMN5) cumin essential oil addition. Approximately 2 kg of sample was put into plastic bags,
and were vacuumed. The plastic bags were then wrapped with stretch film for about 10-12 times, and
finally were strapped with packaging tape. For every group, 3 packages were prepared, which were in
total 12 packages, and were stored at a closed storage (1814 °C) for 70 days for fermentation. At the day
of opening the packages (70th day), silages were scored by three observers in terms of colour, smell, and
structure. Flieg score of the silages were calculated after the determination of their dry matter and pH
values (Kili¢, 1986). The pH values of silages were determined via a digital pH meter, and the Buffer
capacity (Bc) through the statements of Playne and McDonald (1966), LA was determined through
spectrophotometric method according to Barker and Summerson, (1941).

The NHs-N and water-soluble carbohydrate (WSC) contents were found out according to the
methods given by Anonymous (1986), and the aerobic stability test was carried out according to the
method developed by Ashbell et al. (1991). Microbiological (LAB, yeast, mould) analysis were carried out
according to the methods developed by Seale et al. (1990), whereas total mesophilic aerobic bacteria
(TMAB) count was done according to the method given in Anonymous (2014). The TMAB, LAB,
enterobacter, yeast and mould counts were transformed into logarithm coliform unit (cfu/g).

The contents of crude nutrients, some of which are CP, ether extract (EE), crude ash (CA), and
crude fiber (CF) were determined through Weende analysis method (Bulgurlu and Ergul, 1978).
Nitrogene-free extract (NFE) was determined through differential method. The cell wall components of
feeds, NDF, ADF, and acid detergent insoluble lignin (ADL) contents were determined according to the
method of Van Soest et al. (1991). In addition, hemicellulose and cellulose were found out through
calculating method (Close and Menke 1986).
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The solubility levels of organic matters (OM) in silages were determined through cellulose method
(De Boever et al. 1986, Naumann and Bassler 1993). The enzyme soluble organic matter (ESOM)
amounts were calculated according to the equation given below:

ESOM, % =DM - CA - G.

Chemical components of the essential oils were detected via gas chromatography-mass
spectrophotometer (GC / MS, HP 6890 GC / 5973 MSD) at the Ege University Center R&D and
Pharmacokinetic Applications-Environmental & Food Analysis Laboratories-Food Control Laboratory
(Bornova, Izmir, Turkey) according to the United State Pharmacopeia National Formularty.

Metabolizable energy and relative forage value estimating

The in vitro metabolic energies (ME) of silages were calculated according to the below given
equations by using the crude nutrients and cell walls, which were obtained through chemical analysis
(Anonymous, 1991).

MEcnc kecallkg OM= 3260 + (0.455 x CP* + 3.517 x EE*) — 4.037 x CF* (Anonymous, 1991), (*in
OM g/kg).

MEnpe, kcallkg DM= 3381.9-19.98 x NDF* (Kirchgessner et al. 1977).
MEapr, MJ/kg DM= 14.70-0.150 x ADF* (Kirchgessner and Kellner, 1981).
MEap., kcallkg DM= 2764.4-102.73 x ADL* (Kirchgessner et al. 1977).
* NDF, ADF and ADL in %, ME contents were translated into kilocalories.

MEgsom, MJ/kg DM=0.54+0.001987 CP*+0.01537 ESOM*+0.000706 EE* x EE*-0.00001262
ESOM* x CA*-0.00003517 ESOM* x CP* (Jeroch et al. 1999).

*(CP, EE, CA g/kg; ESOM in g/kg DM).

The equations developed by Van Dyke and Anderson (2000), which are given below, were used for
the determination of relative feed value. In the first phase, digestible dry matter (%DDM) was calculated
by the use of ADF content of the feed.

DDM, % of DM = 88.9 — (0.779 x % ADF), DMI (as a % body weight) = 120 / % NDF

RFV = %, DDM x % DMI x 0.775.

The data, which were obtained at the end of the research, were evaluated through variance
analysis at SPSS v.18 (SPSS, 2009) packaged software. Duncan test was used in the comparison of
group average (Efe, 2000).

RESULTS

It was determined that the colour of the vetch-oat silages at the day of unwrapping them was light
yellow-green. It was also observed that the there was a strong sour smell at the CON group, while the
other three groups had a nice and mild acidic smell; and it was also determined that the structure of the
stems and leaves were not deteriorated (Table 2), and that the quality category was satisfactory. It was
also found out that the best result according to Flieg score evaluations was at CMN3 group (CON: 82.77,
CMN2: 84.05, CMN3: 88.48, CMN5: 86.87).
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Table 2. The effects of cumin essential oil on silage qualities

Cizelge 2. Kimyon ugucu yaginin silaj kalitesine etkisi

Treatments Smell Structure Colours DLG point Quality Flieg Point Quality

CON 8.0 4.0 1.0 13 Moderate 82.77 Excellent
CMN2 12.0 4.0 2.0 18 Excellent 84.05 Excellent
CMN3 12.0 4.0 2.0 18 Excellent 88.48 Excellent
CMN5 12.0 4.0 2.0 18 Excellent 86.87 Excellent

The crude nutrient contents of vetch-oat silages are given in Table 3. The OM amount in all groups
was found out to be close to the control group. CA amount was determined to be slightly lower in CMN2
and CMN3 than in the CON group. This difference, in terms of OM, results from the ash content being
high. When crude protein content was compared to the CON group, it was found out that it increased, and
that this increase was statistically significant (P<0.05) (CON: % 9.73, CMN 2: % 10.04, CMN 3: % 10.25,
CMN: % 10.25).

Ether extract values of vetch-oat silages of CON, CMN2, CMN3 and CMN5 were found out to be
1.94, 2.23, 2.45 ve 2.68 respectively (P<0.05). Crude cellulose amount in the CON group, CMN2, CMN3
and CMN5 groups was found out to be 41.51%, 38.93%, 37.65%, and 39.89% respectively, and it was
determined that the difference among the groups was significant (P<0.05). The NFE contents in CMNS3,
in comparison to the CON group and the other two experimental groups was found out to increase
significantly (P<0.05). It was also determined CA content in CON: 13.42, CMN2: 13.20%, CMNS3:
13.32%, CMN5: 13.52%. The CA value of CMN5 being high may be caused by the contamination of the
sample with stone or soil. The NDF contents of vetch-oat silages were determined to be 64.25%,
64.88%, 63.39 % and 63.72% for the CON group, CMN2, CMN3 and CMN5 respectively. The cumin
essential oil decreased the NDF, ADF, and cellulose contents of vetch-oat silage compared to CON at
CMN3 and CMNS5 levels (P<0.05). For the ADL level; however, the level of use of cumin had no effect
(P>0.05).

The chemical analysis results of vetch-oat silages are given in Table 4. While the DM content of
silages was determined as the highest in CMN3 with 30.41%, the lowest was found out to be in CMN2
group (P<0.05). The addition of cumin essential oil did not affect pH level (P>0.05), yet decreased the
WSC level (P<0.05). This effect became more evident with the increase of the essential oil (pH: CON:
4.46, CMN2: 4.43, CMN3: 4.43, CMN5: 4.43, WSC: CON: 14.08 g/kg CMN2: 9.09, CMN3: 11.85 g/kg
KM, CMN5: 11.20 g/kg KM).

The NH3-N concentration of silages were affected by the use of cumin essential oil CMN2 (54.24
g/kg TN), CMN3 (48.58 g/kg TN) and CMN5 (48.46 g/kg TN), and decreased significantly (P<0.05) in
comparison to the CON group (56.54 g/kg TN).

In the study conducted, the WL of CON, CMN2, CMN3 and CMN5 groups were found out to be
1.14%, 1.09%, 0.94% and 1.08% respectively (P>0.05).

On the day of opening the silages (Table 5), enterobacteria count was determined as 0.85 log10
cfu/g, while it was found out to be 0.06 log10 cfu/g in CMN2, CMN3 and CMN5 (P<0.05). LAB count
revealed a significant increase in comparison to the CON group. This increase was determined as the
highest in CMN2 group with 6.30 log10 cfu/g (P<0.05). When compared to the CON group, yeast and
mould counts decreased in CMN2, CMN3 and CMN5 (P<0.05). The results of aerobic stability test
applied to the silages for 5 days are given in Table 6.
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Table 3. Chemical composition of fresh vetch-oat and silages ensiled for 70" days (DM %)

Cizelge 3. Fig-yulaf ve 70. gln silajlarin kimyasal bilesimi, % KM’de

Treatments oM cP EE CF NFE CA NDF ADF ADL  Hemicellulose _ Cellulose
FM 87.97 9.61 2.12 42.21 34.03 12.03 60.76 40.45 6.02 2031 34.43

CON 86.58+0.00" 9.73+0.01° 1.94+0.06° 415140.06* 33.40+0.10° 13.42+0.09® 64.25:0.09" 43.16+0.18" 6.66£0.20 21.09+0.26° 36.50+0.13"
CMN2 86.80£0.07° 10.04£0.10° 2.23:0.09° 38.93:0.07° 35.50:0.15° 13.20:0.07° 64.88£0.05° 40.73:0.19° 6.69:0.02 24.15:0.21°  34.05+0.20°
CMN3 86.68+0.11° 10.25:0.08° 2.45:0.11%° 37,65:0.07" 36.33x0.10° 13.32+0.11® 63.30:0.02° 40.99:0.09° 6.610.05 22.40£0.11°  34.39:0.14°
CMN5 86.48£0.02° 10.25:0.11° 2.68+0.03° 39.89+0.20° 33.65:0.19° 13.52+0.02° 63.72+0.03° 41.65:0.19° 6.64+0.17 22.07:0.21°  35.010.23"
P 0.088 0.007 0.001 0.001 0.001 0.088 0.001 0.001 0.978 0.001 0.001

FM: Fresh material, CON: Control, CMN2: Cumin essential oil 200 mg/kg,CMN3: Cumin essential oil 300 mg/kg. CMN5: Cumin essential oil 500 mg/kg. OM: Organic matter, CP:
Crude protein, EE: Ether extract, CF: Crude fiber, NFE: Nitrogen-free extract, CA: Crude ash, NDF: Neutral detergent fiber, ADF:Acid detergent fiber, ADL:Acid detergent lignin.

¢ Means with different letters in the same column are statistically significant (P<0.05).

Table 4. Fermentation quality of vetch-oat silage ensiled for 70" days

Cizelge 4. Fig-Yulaf ve 70.glin silajlarinin fermantasyon kalitesi

Grup DM (%) pH WSC (g/kg DM) LA (g/kg DM) NHs-N (g/kg TN) WL (%)
FM 31.24 6.2 40.73 -

CON 28.22+0.08° 4.46x0.07 14.08+0.34° 33.58+0.13° 56.54+0.08° 1.14+0.17
CMN2 28.19+0.08° 4.43+0.03 9.09+0.44° 40.39+0.21% 54.24+0.03" 1.09+0.13
CMN3 30.41+0.12° 4.43+0.03 11.85+0.19° 38.75+0.02° 48.58+0.08° 0.94+0.01
CMN5 29.60+0.09° 4.43+0.03 11.20+0.23" 34.43+0.32° 48.46+0.03° 1.08+0.02
P 0.001 0.931 0.001 0.001 0.001 0.624

FM: Fresh material, CON: Control, CMN2: Cumin essential oil 200 mg/kg, CMN3: Cumin essential oil 300 mg/kg. CMN5:

N:Ammonia nitrogen, WL: Weight loss, DM: Dry matter, WSC: Water-soluble carbohydrates.

abc:

Means with different letters in the same column are statistically significant (P<0.05).

Cumin essential oil 500 mg/kg, LA: Lactic acid, NHs-
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Table 5. Effects of cumin essential oil on microbiology of vetch-oat silages, log;o cfu/g

Cizelge 5. Kimyon ugucu yaginin fig-yulaf silajlarinin mikrobiyolojisine etkisi, logio cfu/g

Treatments TMAB Lactobacilli Enterobacter Yeast Mould

FM 6.35 211 0.89 2.26 1.80

CON 5.35+0.01° 3.46+0.03" 0.85+0.05° 1.87+0.05 1.87+0.05
CMN2 6.97+0.06° 6.30+0.01° 0.06+0.01" 0.51+0.11° 0.35+0.15"
CMN3 6.14+0.02" 5.30+0.01" 0.06+0.01" 0.30+0.01° 0.120.01°
CMN5 6.11+0.01" 5.15+0.03° 0.06+0.01" 0.30+0.01° 0.120.01°
P <0.001 <0.001 <0.001 <0.001 <0.001

FM: Fresh material, CON: Control, CMN2: Cumin essential oil 200 mg/kg, CMN3: Cumin essential oil 300 mg/kg. CMN5: Cumin

essential oil 500 mg/kg: TMAB: Total mesophilic aerobic bacteria, LAB: Lactic acid bacteria. + SEM, standart error of means,

Means with different letters in the same column are statistically significant (P<0.05).

Table 6. Effects of cumin essential oil on aerobic exposure of vetch-oat silages

Cizelge 6. Kimyon ugucu yaginin fig-yulaf silajlarinin aerobik stabilite test sonuglari

abc:

Treatments DM, % pH TMAB logso cfu/g Yeast, log;o cfu/g Mould, logs cfu/g
CON 27.24+0.09° 8.07+0.07° 7.97+0.06° 4.76+0.02° 4.28+0.02*
CMN2 29.02+0.07° 7.5+0.06° 6.35+0.03° 3.30+0.03° 3.60+0.10°
CMN3 28.49+0.31% 7.5+0.06° 6.81+0.17° 3.9440.02° 3.24+0.06°
CMN5 28.21+0.27° 7.87+0.03" 7.11+0.01° 4.21%0.2° 3.3440.05°

P 0.002 0.001 0.001 0.001 0.001

CON: Control, CMN2: Cumin essential oil 200 mg/kg, CMN3: Cumin essential oil 300 mg/kg. CMN5: Cumin essential oil 500 mg/kg:

TMAB: Total mesophilic aerobic bacteriat SEM, standart error of means,

abc:

Means with different letters in the same column are

statistically significant (P<0.05).

The addition of cumin essential oil to vetch-oat silages decreased the yeast and mould formation
significantly on the 5 day in comparison to the CON group (P<0.05). While the lowest yeast count was
determined as 3.30 log;o cfu/g in CMN2, the lowest mould count was determined as 3.24 log,, cfu/g in
CMNS3. In this period, it was found out that there was no change in the dry matter, and that pH values
increased between 3.07 and 3.67 in all groups. The yeast and mould counts at the aerobic period were
suppressed with the addition of cumin essential oil in comparison to the CON group (P<0.05).

While the addition of cumin essential oil at low levels did not affect ESOM (Table 7), it had a
decreasing effect when added at high levels (P<0.05). When ME contents of silages were analysed, it
was found out that CMN3 level, which was calculated via different regression equations, revealed an
increasing effect on ME contents (P<0.05).

Table 7. ESOM (% DM) and ME contents of vetch-oat silages, kcal’kg DM
Cizelge 7. Fig-yulaf silajlarinin ECOM ve ME igerikleri, kcallkg KM

Treatments ESOM MEcgesom MEcnc MEnpr MEape MEapL
CONT 37.27+0.43 1152+8.96" 1259+6.45" 2098+1.70° 1966+6.47° 2080+20.17
CMN2 37.68+0.13 117749.54% 1382+3.83" 2085+1.00" 2053+6.72* 2078+1.64
CMN3 37.88+0.01° 1193+7.76° 1439+8.55 2115+0.38% 2043+3.30% 2086+5.53
CMN5 36.04+0.10° 1166+3.20° 1350+9.54° 2108+0.66" 2020+6.85" 2082+17.30
P 0.002 0.032 0.001 0.001 0.001 0.978

CON: Control, CMN2: Cumin essential oil 200 mg/kg, CMN3: Cumin essential oil 300 mg/kg. CMN5: Cumin essential oil 500 mg/kg.
ESOM: Enzyme soluble organic matter, + SEM, standart error of means, ¢ Means with different letters in the same column are
statistically significant (P<0.05). * ME contents were translated into kilocalories.
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The beginning material of vetch-oat and the DDM, DMC and RFV of the vetch-oat silages are given in
Table 8. It was found out that the addition of cumin essential oil improved the DDM and RFV of the silages.

Table 8. Dry matter digestibility, dry matter intake and relative feed value of vetch-oat silages.

Cizelge 8. Fig-yulaf silajlarinin sindirilebilir kuru madde, kuru madde tiiketimi ve nispi yem degerleri

Treatments DDM,% DMI,% RFV

FM 57.05 1.97 86.89
CON 55.28+0.14° 1.87+0.002° 80.02+0.12°
CMN2 57.17+0.15° 1.85+0.001° 81.94+0.19"
CMN3 56.97+0.07° 1.89+0.001% 83.58+0.08°
CMN5 56.46+0.15" 1.88+0.001" 82.40+0.20°
P <0.001 <0.001 <0.001

FM: Fresh material, CON: Control, CMN2: Cumin essential oil 200 mg/kg, CMN3: Cumin essential oil 300 mg/kg. CMN5: Cumin
essential oil 500 mg/kg.DDM: Digestible dry matter, DMI: Dry matter intake, RFV: Relative feed value, + SEM, standart error of
means, **“ Means with different letters in the same column are statistically significant (P<0.05).

DISCUSSION

The cumin essential oil addition into vetch-oat silages enabled the quality to be at very high level.
Konca et al. (2005) stated in their study that the flieg score of corn silages varied between 29 and 97;
whereas it was 57 in vetch-oat silages. In the study conducted by Turan and Soycan-Oneng (2018), it
was revealed that the addition of cumin essential oil at 300 mg/kg and 500 mg/kg levels to alfalfa
increased the flieg score. In this study it was found out that the flieg score was higher than the ones in
the results of Konca et al. (2005), and similar to the results of the study of Turan and Soycan-Oneng
(2018) on alfalfa silages. The addition of cumin essential oil to the vetch-oat silages affected positively
the flieg score.

In a study, carried out by Chaves et al. (2012), it was stated that the addition of cinnamon leaf
extract to barley silage led to an increase in CP amount. In this study, it was found out that the addition of
cumin essential oil prevented the degradation of protein, and that CP level was determined to be high
similar to the studies conducted by Chaves et al. (2012) and Turan and Soycan-Oneng¢ (2018). The
decrease in the ammonia nitrogen level through the addition of cumin essential oil also supports the
results of CP.

The ADF and ADL, which are components of the cell walls of the feeds are expected to be as little
as possible in the ration due to their digestion level being very slow as well as low (Van Soest 1994).
Kung et al. (1991) stated that the antibiotic addition into alfalfa silages led to a slight decrease in the ADF
amount. Soycan-Onenc et al. (2015, 2017) stated in their studies that oregano, cinnamon, and
oregano+cinnamon essential oil addition to field peas, which were silage for 60 and 120 days, had an
increasing effect on NDF and ADF contents. Chaves et al. (2012); however, stated that the use of ethanol
extract of cinnamon leaves at low levels decreased the NDF and ADF levels, yet had an increasing effect
when used at high levels. It was found out in this study that the addition of cumin essential oil to vetch-oat
silages decreased the CF, cellulose and ADF, while it did not affect ADL, and that the increasing effect on
hemicellulose at CMN2 level was compatible with the results of Soycan-Oneng et al. (2015, 2017) and
Chaves et al. (2012).

The DM amount in CMN3 group was determined to be higher than the amounts in the CON group
and the other two experimental groups, this difference was also reflected in the loss of dry matter, and the
DM in CMNS3 group decreased compared to CON. However, the addition of cumin essential oil was not
effective on the decrease in WL (P>0.05). Konca et al. (2005) stated that the DM amount in vetch-oat
silages from Bayindir-izmir region was 23.89%. In this study it was found out that the DM amount of
vetch-oat silages was higher that the results found by Konca et al. (2005). Since the silage materials are
protected by LA, it is essential that there is sufficient LAB in the silaging environment and also WSC in
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order to enable the production of LA to prevent the decay of the silage. If there is sufficient WSC in the
LAB environment, the necessary lactic acid for the fermentation can be produced (Filya, 2000).

In this study, it was determined that the LAB counts of vetch-oat silages depending of the addition
of cumin essential oil increased significantly (P<0.05) in comparison to the CON group. Concordantly,
there was a decrease in WSC, and an increase in LA amount. The LAB count being low in the control
group limited the transformation of WSC into LA. On the other hand, the high level of LAB in CMN2 group
increased the transformation of WSC into LA. Therefore, the highest LA was found in CMN2 group. In this
research it was concluded that the addition of 200 mg/kg of cumin essential oil into vetch-oat silage
revealed a promoting effect on LAB progress, and that it improved the silage fermentation.

The cumin essential oil used in this study decreased the NH3-N concentration of the vetch-oat
silages at the end of the ensilaging period similar to the results of the studies conducted by Soycan-
Oneng et al. (2015) and Turan and Soycan-Onen¢ (2018). Cumin essential oil includes 44.47%
cinnamaldehyde, and is one of phenylpropanoids, which have an antimicrobial effect. Therefore, cumin
essential oil decreased the NHs;-N concentration in silages, and was effective in the prevention of
proteolysis.

The progress of Enterobacteria, Clostridia, Listeria, and mould in bunkers, and their metabolic
activities create a great danger for the hygienic structure of the silages (Filya, 2000). It was found out that,
on the day of the silages being unwrapped, the Enterobacteria, yeast, and mould counts in the CON
group was close to the counts at the beginning material, whereas with the addition of cumin essential oil
into the experimental groups, there was a decrease in the growing of these microorganisms. When TMAB
counts were analysed, it was found out that LAB count was low in the beginning material, and the
undesired microorganism count was high, whereas in ensilage the TMAB count was similar, yet in cumin
groups the majority of TMAB consisted of LAB.

In this study, the increase of LAB counts, and the decrease in Enterobacteria, yeast, and mould,
which are considered to be detrimental for silages, in groups with cumin essential oil addition, could be
explained by the selective antimicrobial activity of essential oils. The addition of cumin essential oil into
vetch-oat silages decreased the yeast counts; however, did not have any preventive effect on their
growing. Since it was impossible to have any exposure to air during fermentation, it was believed that the
yeast count of the silage may be the ones in the fresh material (FM: 2.26 log,o cfu/g). Turan and Soycan-
Oneng (2018) stated that the cumin essential oil addition led to an increase in the LAB counts, and a
decrease in Enterobacteria, yeast, and mould counts similarly to the results in this study.

Antibiotic addition into silages is not able to prevent the aerobic degradation completely in silages.
It was stated that the most effective antibiotics against silage microorganisms at pH4 and pH5 was
primaricin. In the treatment with antibiotics, it was found out that the total microorganism, LAB, and yeast
counts were affected significantly, while mould was affected quite slightly (Kurtoglu 2011). Essential oil
treatment, which was shown as an alternative to antibiotics, revealed a similar effect (Soycan-Oneng et
al. 2015, 2017; Turan and Soycan-Oneng 2018; Soycan-Oneng and Korkmaz-Turgud 2019). The addition
of 200 and 300 mg/kg of cumin essential oil into vetch-oat silages improved the aerobic stability.
However, the WSC in the environment formed a source for the growing of yeast and mould.

Therefore, cumin essential oil could not suppress the development of yeast and mould sufficiently,
yet the yeast counts were found out to be below the hygienic value. The count of yeasts exceeding 5 log
cfu / g (naturally) in silage is considered as an indicator that the silage is disrupted (Wilkinson and Davies,
2013). The yeast count in experimental groups being below the critical level (5 log cfu/g) on the 5 day of
both the aerobic and anaerobic period can be explained in that cumin prevents the disrupted of the
hygienic structure of the silage; yet is not able to prevent the increase in pH level. Moreover, it was also
stated in a study that bacteria such as yeast and mould lead to aerobic degradation, and that the bacteria
contribute the aerobic degradation through the use of lactic and acetic acid (Woolford and Cook, 1978).
The pH increase and the TMAB count in the anaerobic period being high in the CON group as well as in
CMNS5; can be explained with the fact that bacteria used the LA to increase the pH level.
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In a study carried out by Soycan-Onceng et al. (2015), it was stated that origanum and cinnamon
essential oils did not affect ESOM contents of the field peas in a 60-day-storage, yet, increased them
numerically in 120 days (Soycan-Oneng et al. 2017). In this study it was determined that cumin essential
oil at high level (500 mg/kg) decreased the ESOM amount, and that 300 mg/kg addition of the essential
oil affected the energy content (MEgsom) Of the silage positively.

In the study conducted, RFV was found out to be below 100 in all groups, and increased as a
little with the use of the additive. This increase resulted from the decrease of cell wall components
(NDF and ADF). In studies conducted by Van Soest (1994) and Yavuz (2005), it was stated that the
increase in NDF and ADF levels in feeds decelerated digestion, led to the animals feeling full, and that
this resulted in the limitation of feed consumption. In this study, the addition of 300 and 500 mg of
cumin essential oil into vetch-oat silages decreased NDF and ADF. Therfore, the DMI and RFV in
CMN3 and CMN5 groups have improved.

CONCLUSION

In this study, it was concluded that the addition of cumin essential oil had a positive effect on the
chemical and microbiological qualities of the vetch-oat silages. Particularly the addition of 200 mg/kg of
cumin essential oil provided the cell wall to break down through the stimulation of the enzyme activities.
Concordantly, the increase in the water soluble carbohydrate amount and LAB counts inhibited the
enzymes, which degrade proteins, by decreasing the pH level, thus decreased the degradation of
proteins to ammonia. It also improved the aerobic stability.
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Amagc: Bu calismanin amaci, gelecekte sosyal, politik, ekonomik ve akademik
sektorlerin dinamiklerini karar verici ya da uygulayici pozisyonunda olusturacak olan
Akdeniz Universitesi 6grencileri ve onlarin gelismesi ve yetismesinde dolayli ve/veya
dogrudan rol oynayan calisanlarin gevre sorunlarina karsi duyarliigini saptamak ve
bu duyarliigin arttinlabilmesi igin cesitli 6neriler gelistirmektir.

Materyal ve Yontem: Arastirma alani, Akdeniz Universitesi Yerleskesi olarak
belirenmistir. Bireylerin cevre duyarliiinin saptanmasinda kullanilan gérisme
kilavuzlari galismanin ana materyalini olugturmaktadir. Arastirma alani igerisinde yluz
yuze goérugsme yontemi ile lisans duzeyinde 6grenim goéren 400 6grenci ile 400
calisan (akademik ve idari) olmak lzere 800 kisi ile anket uygulamasi yapiimistir.
Elde edilen veriler SPSS20 programi aracihgiyla  degerlendirilmistir.
Degerlendirmede degiskenlerin karsilastirimasini saglayan ve ikili degiskenin
karsilikli alt segeneklerini birlikte gdsteren gapraz gizelgeler kullaniimistir.

Aragtirma Bulgulari: Akdeniz Universitesi galisanlari ve égrencilerinin ortalama
cevresel duyarlilik dizeyleri 66,8 olarak saptanmistir. Bu puan “orta dlzey’in Ust
kisminda bir gevresel duyarliiga esittir. Arastirmaya katilan bireylerin ortalama
cevresel biling diizeyi 77,9 puan, ortalama gevresel tutum diizeyi ise 55,7 puandir.
Sonug: Universite 6grencileri ve galisanlari ile yapilan bu arastirmada bireylerin
gevresel biling, tutum ve duyarlliklarinin beklenen dlzeyin altinda oldugu
saptanmistir. Katilimcilarin  gevresel tutum dulzeyinin dusik olmasi, cevre
konularindaki egitimin yetersizligine, ¢evre sorunlarinin doguracad: sonuglar
konusundaki bilgi ve tecriibe eksikligine ve toplumsal tepki gdstermedeki yetersizlige
bagli oldugu disinilmektedir.

ABSTRACT

Objective: The aim of this study is to determine the awareness level of Akdeniz
University students, who will form the dynamics as a decision-maker and/or the
practitioner of the social, political, economic and academic sectors, and the staff
who play an indirect and/or direct role in their development and develop various
suggestions to increase the sensitivity.

Material and Method: The research area has been determined as Akdeniz
University Campus. Interview guides used in determining the environmental
sensitivity of individuals are the main material of the study. In the research area, a
questionnaire was applied to 800 people (half of them academic and administrative
staff, half is undergraduate) through face-to-face interview method. The data
obtained were evaluated through the SPSS20 program. In the evaluation, cross
charts were used to compare the variables and show the mutual sub-options of the
binary variable together.

Results: The average environmental sensitivity levels of Akdeniz University
personnel and students were determined to be 66,8. This score equals an
environmental sensitivity at the top of the “mid level”. The average environmental
awareness level of the individuals participating in the research is 77,9 points and
the average environmental attitude level is 55,7 points.

Conclusion: In this study conducted with university students and staff,
environmental awareness, attitude and sensitivity of individuals are below the
expected level. It is thought that the low level of environmental attitude of the
participants depends on the insufficiency of education on environmental issues, the
lack of knowledge and experience on the consequences of environmental problems
and the insufficiency in social reaction.
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20. yUzyilin sonlarinda glindeme gelen ve 21. yuzyiln en énemli konularindan birini olusturan
cevre sorunlarinin, yerel Olgeklerde belirlenmesi, kiresel anlamda degerlendiriimesi ve o6nlemlerin
gelistiriimesi ydnundeki calismalar uluslararasi gindemde yerini almigtir. Cevre sorunlarinin dogal
yasami ve insanh§l tehdit edici noktaya gelmesi, sorunun yasamsal énemini ortaya koymustur. insan
yasamini dogrudan etkileyen cevresel sorunlarin ¢déziminde halkin katiiminin saglanmasi, cevre
sorunlarinin ¢éziiminde her sey olmamakla birlikte dnemli ve ciddi bir baslangi¢ noktasidir (Mansuroglu
ve ark., 2006).

Cevre sorunlarinin engellenmesi, zaman icinde bireysel ve siyasal boyutlarda cevreye zarar
verilmemesi ve onun surduarulebilir bir dizeyde kullaniminin dnemini kavrama olarak tanimlayabilecegimiz,
cevresel bilincin gelistiriimesine baglidir. Bireylerin ¢cevresel bilinci dogrultusunda gevre sorunlarini énleme
veya azaltma konusunda gosterdikleri tepkiler yani cevresel tutumlar da sirekli olarak giindemde
tutulmalidir. Olusan bilin¢g ve tutumlar zaman iginde ¢evre ve doga Uzerinde olusan etkileri kanitlanmis
veya kanitlanmamis sorunlarin halk tarafindan nasil algilandigini, halkin duydugu rahatsizliklari, gésterdigi

tepkileri ise “gevre duyarlihi” olarak tanimlamak mimkindir (Yicel ve ark., 2006).

Hizli nifus artisi ve kentlesme, sanayilesme ve teknolojik degisim, tarim ilaglarinin kullanimi, refah
dizeyinin artmasi ile beklentilerin ylkselmesi ve gercek tiketim modelleri arasindaki bosluklar gibi
nedenlerle g¢evrenin bozulmasi ve kaynaklarin hizla tiketiimesi sonucu insan egoizminin baskin hale
gelmesi ile yeterli kamu bilincinin eksikligi ¢cevrenin korunmasini giglestirmektedir (Erdal ve ark. 2013;
Keles, 2012; ECLAC, 2000). Cevre bilincinin eksikligi ¢cevre sorunlarina, kentlesmeye, sanayilesmeye,
ormansizlagsmaya, biyogesitlilik kaybina ve politika yapicilarin ¢gevresel streslerle karsilagsma c¢abalarinin
basarisizliga ugramasina yol agabilmektedir (Keles, 2012).

Cevre sorunlarinin uluslararasi bir nitelik tasimasindan dolayi ¢evre, icinde bulundugumuz yiizyilda
bircok bilim dali ve politika yapicilar ile hikimetlerin kaygr duydugu bir konu haline gelmistir. Sorunun
¢6zimine yonelik yapilan girisim ve ¢abalar ile uluslararasi ¢evre hukukunun olusturulmasi hedeflenmis,
1972'de Stockholm’de ve 1992'de Rio de Janeiro’da diizenlenen ¢evre konferanslari konunun uluslararasi
boyutlara tagsinmasini saglamistir. Stockholm’de alinan kararlardan biri de ¢evre sorunlari egitimi ile ilgili
olup, geng kusaklarin ve yetiskinlerin ¢gevrenin korunmasi ve iyilestiriimesine iligkin sorumluluk bilincinin
olusturulmasi gevresel egitimin temel hedefi olarak belirlenmistir (Yiicel ve ark., 2006).

Cevre sorunlarinin ¢6zimuinde teknoloji ya da kanunlar tek basina yeterli olmayip, halkin davranis
ve tepkileri de onemlidir. Bu durumun pozitif etki yaratmasi ise gevre konusunda yapilacak egitim
¢alismalarina baglidir.

Cevre egitimi programlarinin odak noktasi genellikle gevreye iligkin bilginin, paylagimlarin ve
etkinliklerin artirlimasi yoluyla, ¢evreye karsi tutumlarin olumlu yénde degistirimesine dayanmaktadir
(Pooley ve O’connor, 2000; Shobeiri ve ark., 2007; Kalayci Onag ve ark., 2018; Farrukh ve Shakoor,
2018). Ancak cevre egitimi yalnizca bilgiye dayanmamakta, ayni zamanda degerler, tutumlar, etk ve
eylemlerle de iligkilidir (Davis, 1998). Cevrenin korunmasi ve ¢evrenin yararina olacak sekilde dogal
dengeyi bozan davraniglardan kaginilmasi da son derece dnemlidir. Bu durum, bireylerin ¢evre bilincini
saglayan, gelecek nesiller igin gevresel sorunlarin ¢éziimiine yénelik bilgi, beceri, deger ve deneyim
kazandiran strekli 6grenme sirecine sahip gevre egitimi ile gergeklesmektedir (Vaughan ve ark., 2003).
Cevre egitimi, insanin, kultirel ve fiziki ¢cevresi arasindaki karsilikli iliskiyi anlamak, gerekli beceri ve
tutumlar gelistirmek amaciyla degerlerin taninmasi ve kavramlarin agikliga kavusturulmasi sirecini igerir
(UNEP, 2012). Shobeiri ve ark. (2007), mevcut ¢evre sorunlarinin en aza indirgenmesi ve ¢dzime
kavusmasi igin, ¢evre egitiminin her seviyesinde c¢evresel farkindahdin olusturulmasi gerektigini
belirtmistir. CUnki farkindalik, bireyi gevre konularinda daha bilgili hale getirecek, bdylece onlarin tutum
ve davraniglarini sekillendirebilme olanadi saglayacaktir (Yurttas ve Silin, 2010). Bu baglamda,
Ogrencilerin gesitli gevre kavramlari ve sorunlari hakkindaki farkindalik ve tutum dizeyinin gelistiriimesi
o6nem tasimaktadir.

Yilmaz ve Yilmaz (2017) Kirklareli, Ankaya ve ark. (2017) izmir, Yicel ve ark. (2006) Adana,
Mansuroglu ve ark. (2006) Antalya kent halkinin gevresel duyarlilik diizeylerini belirlemiglerdir. Konu ile
ilgili ayrica fakilte/bolim diizeyinde Universite 6grencilerinin (Oduz ve ark., 2011; Erdal ve ark., 2013;
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Cabuk ve Karacaoglu, 2003) gevresel duyarliliklarinin belirlenmesine yonelik ¢alismalar bulunmaktadir.
Bu ¢alisma ile dogrudan iligkili olan bir arastirma Yiicel ve ark. (2003) tarafindan Cukurova Universitesi
Orneginde, Universite personel ve 6grencilerinin gevre duyarliliklarinin belirlenmesine yénelik yapilmistir.
Yapilan literatlr taramasi sonucunda yiksek ogretim kurumlari galisanlari ve o6grencilerinin cevresel
duyarhliklarini 6lgen ve karsilastiran g¢alisma sayisinin yetersiz oldugu tespit edilmistir. Bu nedenle
galismanin topluma yoén verebilecek bireylerin ¢evresel duyarliliklarini ortaya koymasi agisindan 6zgin
oldugu dusinilmektedir.

Bu calismanin amaci, gelecekte karar vericiler ve sosyal, politik, ekonomik ve akademik sektdrlerin
dinamiklerini olusturacak olan Akdeniz Universitesi égrencileri ve onlarin gelismesi ve yetismesinde
dolayli ve/veya dogrudan rol oynayan caliganlarin ¢evre sorunlarina karsi duyarliliklarini saptamak ve bu
duyarhligin arttinlabilmesi icin ¢esitli dneriler gelistirmektir.

MATERYAL ve YONTEM
Materyal

Arastirma alani, Akdeniz Universitesi dgrencilerinin egitim ve dégrenim faaliyetlerini siirdiirdiikleri ve
caligsanlarin mesai saatlerini gegirdikleri Akdeniz Universitesi Yerleskesi olarak belirlenmigtir. Arastirmanin
ana materyalleri asadida sunulmustur.

e Arastirma alani igerisinde egitim 6grenim faaliyetlerini strdiren 6rgin 6grenim goren lisans
ogrencileri,

¢ Arastirma alani igerisinde akademik ve idari gérevlerini yerine getiren ¢alisanlar,

e Bireylerin ¢gevre duyarhliginin saptanmasinda kullanilan gérisme kilavuzlari,

e Konuyla ilgili calismalar.

Arastirmada, anketlerin (gérisme kilavuzu) degerlendirmesinde, bilgisayar ortaminda SPSS20 ve
Microsoft Excel programlarindan yararlaniimistir.

Yontem

Arastirmanin yontemi ilk olarak Yucel ve ark. (2003) tarafindan kullanilan, Mansuroglu ve ark.
(2006)’nin da kullandigi yontemden vyararlanilarak olusturulmustur. Yéntemin asamalari asagida
aciklanmistir.

- Ornekleme Biiylikliigiiniin Saptanmasi

Anket calismasi 6rneklem buydklugu ilgili evren buyUkligu dikkate alinarak Bas (2003) tarafindan
onerilen agagida formiile edilen esitlik kullanilarak hesaplanmis ve Cizelge (1)'de gosterilmistir. Orneklem
¢alismanin amacina uygun olarak % 95 glven araliginda ve % 5 hata payina gére belirlenmistir. Buna
gbre Universite ¢alisanlari icin 363 Kisi, Universite 6grencileri igin 381 Kisi ile anket yapilmasi ilgili evreni
temsil etmektedir. Ancak eksik, hatali ve gecersiz anketlerin olabilme ihtimaline ve anketin gtvenirligini
arttirmak amaciyla her érneklem icin 400’er olmak tzere toplam 800 adet anket uygulanmistir.

N.2.p.q N= Evren biyuklugi o 3 d= (_)Iayln gorilus sikhgina gé_ire yap|lnjak_
n= p= Incelenen olayin gorilis sikhigi istenen  sapma olarak simgelenmistir.
d’.(N-1) + 2.p.q  g= incelenen olayin gériilmeme sikligi (q=1-p) n=Ornekleme alinacak birey sayisi

t= Belirli serbestlik derecesinde ve saptanan yaniima
diizeyinde t tablosunda bulunan teorik deger (% 95
glven araligi icin

t=1,96; % 99 gliven aralidi igin ise 2,59'dur)

Cizelge 1. Orneklem biiyiikliginiin hesaplanmasi
Table 1. Number of sample size

Caliganlar Ogrenciler
Evren BiyGklagi (N) 3.500 kisi  26.456 Kisi
Hata Payi % 5 % 5
Glven Araligi (%95) 363 381
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- Sorgulama Yodnteminin Secimi

Gorisme yoluyla sorgulamanin daha guvenli ve hizli olmasi nedeniyle; bireylerin cevre
duyarhliklarinin belirlenmesinde standart formlarla yerinde anket yéntemi kullaniimistir.

- Anketin Hazirlanmasi

Akdeniz Universitesi 6grenci ve caligsanlarinin gevre duyarhliklarinin saptanmasi amaciyla gevre
konusundaki biling ve tutumlar ve sosyo-ekonomik yapi olmak Uzere iki bélimden olusan bir anket formu
kullanilmigtir. Yicel ve ark. (2003) tarafindan hazirlanan bu anket formu Ulkemizde gesitli arastirmacilar
tarafindan farkli kentlerde yapilan galismalarda da kullaniimistir. Bireylerin ¢evre sorunlari konusunda
biling ve tutumlarinin belirlenmesi amaciyla 19 adet soru kullaniimis, bunlardan 10'u ¢evresel bilincin
saptanmasina, 9'u ise gevresel tutumun saptanmasina yoneliktir. Bireylerin cinsiyet, yas, medeni durum,
is, egitim ve gelir gibi sosyo-ekonomik faktérlerin belirlenmesine yonelik 6 adet soru da bulunmaktadir.
Ayrica gevre ve doga koruma konusunda ders alma durumlari da sorgulanmistir.

- Anketin On Testten Gegirilmesi ve Hatalarin Diizeltiimesi

Kullanilan anket formu 6ncelikle anket ve ¢evre koruma konusunda deneyimli uzmanlarin goérisleri
dogrultusunda gelistirimis ve gesitli galismalarda uygulanmistir. Akdeniz Universitesi Yerleskesindeki
ogrenci (20 kisi) ve calisana (20 kisi) karsilikh gérisme yontemi ile 6n anket uygulanmis, elde edilen
sonuglara gore anket uygulanmasina baslanmistir.

- Anketin Uygulanmasi

Akdeniz Universitesi Yerleskesinde bulunan fakiiltelerde érgiin 6grenim géren égrenci ve fakiilte ve
diger idari birimlerde faaliyet gosteren idari ve akademik ¢alisanlarin oranlari dikkate alinarak, belirlenen
sayidaki bireylere rastlantisal olarak karsilikli gérisme yontemi ile anket uygulanmigtir.

- Anket Sonuglarinin Degerlendiriimesi

Anket, tek secenekli, cok secenekli, 3 segenekli/dnem siralamasi, acik uglu ve katihm dizeyi
olmak Uzere 5 soru tipinden olusmaktadir. Anket formlarindan elde edilen veriler kodlanarak bilgisayar
ortamina aktariimis, SPSS20 ve Microsoft Excel programlari kullanilarak degerlendiriimistir. Veri
analizlerinde degiskenlerin karsilastiriimasini saglayan ve iki degiskenin karsilikli alt segeneklerini birlikte
gOsteren capraz gizelgeler kullaniimigtir.

- Cevresel Biling, Tutum ve Duyarlilik Degerleri ile Diizeylerinin Saptanmasi

Cevre duyarlihginin saptanmasi amaciyla, anketin I. béliminde yer alan ¢cevre konusunda biling ve
tutumlarin incelendigi 16 soruya verilen cevaplar igin puanlama sistemi kullaniimistir. Puanlama
sisteminde soru tipleri belirleyici olup, soru tipleri tek, cok ve 3 segenekli, acik uglu, Gnem siralamasi ve
katilim diizeyi seklinde gruplandiriimigtir.

I- Puanlama Sistemi; Cevre duyarliliginin saptanmasi amaciyla, anketin I. boliminde yer alan
gevre konusunda biling ve tutumlarin incelendidi sorulara verilen cevaplar igin puanlama sistemi
kullaniimigtir. Puanlama sisteminde soru tipleri belirleyicidir.

II- Puanlarda Esit Agirhklandiriima: Sorularin degerlendirme puanlarinin farkli olmasi nedeniyle,
elde edilen puanlarin esit agirliklandiriimasi yapilmistir. Bunun igin, her sorudan elde edilen puanin, bu
sorudan elde edilebilecek en yliksek puana goére ylizde degeri hesaplanmistir. Hesaplanan yiizde deger o
sorudan elde edilmis esit agirlikli puan olarak kabul edilmistir. Ornegin, toplam puani 80 olan bir sorudan
bireyin aldigi 56 puanin agirlikh puani (56/80) x 100 = 70 seklinde hesaplanmistir.

lll- Cevresel Biling, Tutum ve Duyarliik Degerlerinin Dizeylendiriimesi: Arastirmada c¢evre
konusundaki biling ve tutum sorulari ayri ayri degerlendirilmigtir. Biling ve tutum sorularindan ayri ayri
elde edilen esit agirlikh puanlarinin aritmetik ortalamalari hesaplanarak her birey icin “Cevresel Biling” ve
“Cevresel Tutum” degerleri saptanmistir. Iki degerin aritmetik ortalamasi alinarak bir birey icin “Cevresel
Duyarlilik” degerine ulasiimistir. Bu dederlerin asagidaki gibi dlceklendiriimesi ile bireylerin biling, tutum
ve duyarlilik dizeyleri belirlenmistir.
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Cok Fazla: Sz konusu diizey turine (biling, tutum ve duyarllik) gére ¢evre ve doga koruma
konusunda en iyi bilince, en uygulamaci tutuma veya en yiiksek duyarliliga sahip birey veya topluluklar
Fazla: Duzey tirtne gore gevre ve doga koruma konusunda iyi bilince, uygulamaci tutuma veya yuksek
duyarliida sahip birey veya topluluklar

Orta: Duzey turiine gore ¢evre ve doga koruma konusunda kismen iyi bilgiye, kismen uygulamaci
tutuma ve kismen duyarliliga sahip birey veya topluluklar

Az: Dizey tirline gore gevre ve doga koruma konusunda az bilince, ¢ok az uygulamaci bir tutuma ve
disuk bir duyarliiga sahip birey veya topluluklar

Cok Az: Duzey turtine gore gevre ve doga koruma konusunda en dustk bilince, uygulamaci olmayan
tutuma ve gok disiik duyarliliga sahip birey veya topluluklar

85- 100 — Cok Fazla

70 — 84 — Fazla

50 - 69 — Orta

30-49 — Az

0-29 — Gok Az

Bireylerin bilin¢, tutum ve duyarlilik dizeyleri cinsiyet, yas ve g¢evre konusunda ders alip-almama
gibi sosyal 6zellikleri ile birlikte degerlendirilerek, ddrenci ve galisanin gevre konusuna yaklasimlarina bu
faktorlerin etkileri arastiriimistir.

ARASTIRMA BULGULARI

Anket sonuglarinin degerlendirilmesi

Anket calismasi Akdeniz Universitesi Yerleskesinde érgiin 6grenim goren lisans oégrencileri ile
Universite idari ve akademik galisanlarina standart formlar aracihidiyla rastlantisal olarak uygulanmigtir.
Anket sonugclari asagidaki basliklar altinda degerlendirilmistir.

- Sosyo-ekonomik Yapi

Ankete katilan 6grencilerin % 55,5'i erkek, % 44,5'i kadin, ¢alisanlarin ise % 52,8'i erkek, % 47,2'si
kadindir. Ogrencilerin tamami bekar, ¢alisanlarin % 61,5'i evli, % 35'i bekar ve % 3,5'i ise bosanmig, %
60’1 akademik, % 40'1 ise idari calisandir. Arastirmaya katilanlarin yas ve gelir durumlarina iligkin bilgiler
Cizelge 2’de sunulmustur.

Cizelge 2. Ankete katilanlarin sosyo-ekonomik 6zellikleri
Table 2. Demographic characteristics of respondents

Ogrenci Calisan
Yas gruplar Oran (%) Gelir (TL) Oran (%) Yas gruplar Oran (%) Gelir (TL) Oran (%)
18-21 yas 45,5 500 TL'den az 78,8 20-30 yas 32,5 3000 TL'den az 315
22-25 yas 51,5 501-1000 19,5 31-40 yas 41,8 3001-4000 33,3
26 yas ve Uzeri 3,0 1001-2000 15 41 yas ve uzeri 25,8 4001-5000 23,3
2001-3000 0,3 5001> 12,0

Anket calismasinda bireylerin herhangi bir egitim déneminde ¢evre ve doga koruma ile ilgili ders
alma durumlari sorgulanmigtir. Buna goére 6grencilerin % 89,7'si, ¢alisanlarin ise % 51,2’si egitim
dénemlerinden birinde konu ile ilgili ders aldigini ifade etmislerdir. Ogrencilerin blyik bolimi lise (%
29,3) ve universitede (% 27,8), ¢calisanlar ise Universitede (% 33,8) ders aldiklarini belirtmislerdir (Sekil 1).

uCalisan
Ortackul _ u Ogrenci
Lise | —
Universite _——'
Lisansiistii
Ders almanms -

0 5 10 15 20 25 30 35 40 45 50

Sekil 1. Cevre ve Doda koruma konusunda alinan derslerin egitim donemlerine gore oransal dagilim (%).
Figure 1. Taking courses about environmental and nature conservation according to education periods (%).
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- Biling ve Tutumlar

Arastirmaya katilanlarin Antalya kentindeki en énemli 3 ¢evre sorununu dnem derecesine gore
siralamalari istendiginde, 6grenciler 1. derecede (% 27,5) ve 3. derecede (% 16,3) carpik kentlesmeyi, 2.
derecede su kirliligini (% 17,0); calisanlar 1. derecede atiklar (% 40,8), 2. derecede toprak kirliligini (%
19,3) ve 3. derecede (% 17,3) carpik kentlesmeyi en 6nemli sorun olarak gormektedir. Esit agirlikh
degerlendirmede ise Ogrenciler ¢arpik kentlesmenin (%19,6), calisanlar ise su kirliliginin (% 24,3) en
yuksek oranda Antalya’nin sorunu oldugunu belirtmektedir (Cizelge 3).

Cizelge 3. Arastirmaya katilanlara gore Antalya Kentinin 6ncelikli gevre sorunlari (%)
Table 3. According to the participants, priority environmental problems in Antalya (%)

1. Derece 2. Derece 3. Derece Esit Agirhikh
Cevre Sorunu Ogrenci  Calisan  Ogrenci  Calisan  Ogrenci  Calisan  Ogrenci  Calisan
Hava 23,0 13,3 15,5 11,3 14,5 11,3 17,7 12,0
Su 14,3 8,5 17,0 11,3 13,8 13,5 15,0 24,3
Toprak 7,8 10,3 13,8 19,3 12,0 15,5 11,2 15,0
Guraltt 2,8 6,3 1,3 16,0 0,5 13,3 1,5 11,9
Radyoaktif/Atiklar 11,5 40,8 14,5 17,5 11,5 10,8 12,5 23,0
Carpik Kentlesme 27,5 7,0 15,0 12,3 16,3 17,3 19,6 12,2
Erozyon 0,8 6,8 2,3 1,0 6,5 1,5 3,2 3,1
?g'r‘l;‘;;igay;’;;am 6,5 5,0 13,3 93 138 14,3 11,2 95
Diger 6,0 2,3 7,6 2,3 15,8 2,8 8,3 2,5
Toplam 100 100 100 100 100 100 100 100

Calismada bireylerin ¢gevre ve doga korumanin gerekliligine yonelik, dogal kaynaklarin kirletiimesi,
kaynaklarin mulkiyeti, dogaya insan etkisi, dogal kaynaklar ile ekonomi arasindaki iligki, sosyo-ekonomik
sorunlar ile gevre sorunlari arasindaki dncelik ve surdurulebilir bir gevrenin gelecek kusaklara aktariimasi
seklinde belirtilen 6 farkh gorise katiim dlzeyleri arastiriimistir. Ogrenci (% 87,5) ve galisanlar (% 81,5)
surdurdlebilir bir gevrenin gelecek kusaklara aktariimasi gerektigi gorisiine “kesinlikle katiliyorum”; dogal
kaynaklardan ekonomik yararin elde edilmesi amaciyla kullaniimasi gerektigi goriisiine de 6grenci (% 70,3)
ve calisanlar (% 70,5) “kesinlikle katilmiyorum” ifadelerini en ylksek oranlarda kullanmiglardir (Cizelge 4).

Cizelge 4. Cevre ve doga korumanin gerekliligi konusundaki gorusler (%)
Table 4. Opinions on the necessity of environmental and nature protection (%)

Kesinlikle Belki Kesinlikle
Katiliyorum Katilmiyorum
Goriisler Ogr. cahs. Ogr. cahs. Ogr. Cals.

Dogal kaynaklar tim insanligin ortak maldir. Bu nedenle kaynaklari
kullanan ve kirleten isletmeler “kirleten 6der distincesiyle, zarar karsilamak 37,5 32,5 22,5 25,8 40,0 41,8
kosuluyla kullanabilir.

Dogal kaynaklar tim insanhigin ortak malidir. Bu nedenle kullanimi da ortak
olmalidir. Bireylere satilamaz ve kiralanamaz.

insan karismadi§i siirece gevre ve doda kendi isleyisine bozulmadan devam
edenilir.

Dogal kaynaklardan ekonomik bir yararin elde edilmesi s6z konusu ise,
oncellikle kullaniimasi 6n planda olup, korunmasi ikinci planda olmaldir.
Ulkelerin gevre sorunlarindan daha énemli sosyo-ekonomik sorunlari
olabilir. Bu nedenle sosyo-ekonomik sorunlarin ¢ézimine ©6ncelik 22,8 19,5 47,0 41,8 30,3 38,8
verilmelidir.

Surdurilebilir kalkinma hedefleri dogrultusunda kusaklar arasi esitlik
olmalidir. Gelecek kusaklara bozulmamis bir cevre birakilmalidir.

68,8 64,0 25,0 26,5 6,3 9,5

52,8 51,8 38,8 34,8 8,3 13,3

10,3 15,5 19,5 14,0 70,3 70,5

87,5 81,5 7,0 9,0 5,8 8,8

Cevrenin bozulmasi sonucunda ortaya ¢ikabilecek sorunlar icerisinde kaynaklar ve su rezervleri
icin savas boyutunda anlasmazliklar ¢gikacak goérisu 6grenciler (% 46); collesmenin hizlanacagdi goérusu
calisanlar (% 47,8) tarafindan “kesinlikle katilyorum” seklinde yanitlanmistir (Cizelge 5).
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Cizelge 5. Cevrenin bozulmasi sonucunda ortaya gikabilecek cesitli senaryolara katihm duzeyleri (%)
Table 5. Agreement levels of participants to scenarios that may occur as a result of degradation of environment (%)

- Kesinlikle Katilmiyorum  Kararsizim Katiliyorum Kesinlikle
Goriigler Katilmiyorum Katiliyorum
Ogr. Calis. Ogr. Calis. Ogr. Calis. Ogr. Calis. Ogr. Cals.
iklim degisikligi ve kiiresel iIsinma artacak. 1,3 2,5 3,3 38 143 178 40,0 350 413 410
Yoksulluk ve aglik artacak. 2,0 0,5 55 50 178 16,3 43,0 445 31,8 33,8

Petrol urinleri azalacak ve araglar igin baska yakit
thrleri kullanilacak

Kaliteli igcme suyu azalacak ve ¢ok pahali olacak 1,5 1,0 2,5 1,8 13,0 130 343 338 488 505
Kaynaklar ve su rezervleri igin savas boyutunda

0,3 1,0 53 53 240 195 343 338 36,3 405

2,8 0,5 4,8 45 13,8 20,0 328 30,0 46,0 450
anlagsmazliklar gikacak
Nukleer enerjiden vazgegilecek 250 168 298 285 31,0 323 83 125 6,0 10,0
Ekolojik tarim énem kazanacak 1,8 4,5 8,0 556 285 258 370 363 248 28,0

Buzullarin erimesi sonucu kiyi yerlesimleri su
altinda kalacak.

Collesme hizlanacak. 1,3 1,3 55 43 190 16,3 335 305 408 478

1,3 1,8 6,3 73 245 215 330 350 350 345

Ogrenciler ve galiganlar gevre sorunlarinin énlenmesinde egitimle insan duyarliliginin arttiriimasini
birinci; yasal duzenlemelerin gelistirilmesini ikinci; ekonomik dnlemleri (ceza, vergi, tegvik, kredi) tGglincu
ve besinci; gelismig teknolojiyi dérdiinct derecede etken bulmuslardir (Cizelge 6).

Cizelge 6. Cevre sorunlarinin dnlenmesinde etkili olabilecek énlemler (%)
Table 6. The precautions to be able to taken against environmental problems (%)

1. Derece 2. Derece 3. Derece 4. Derece 5. Derece
Ogr. Cahs. Ogr. Cahs. Ogr. Calis. Ogr. Calis. Ogr. Calis.

Gelismis teknoloji 6,8 11,0 10,3 90 228 21,0 31,0 31,8 295 255
Egitimle insan duyarlihginin arttirnimasi 61,5 50,3 17,8 23,0 10,0 14,0 7,8 9,3 4,5 3,3
Yasalar 138 195 315 278 223 203 21,8 198 10,0 125
Sanayide donisimli hammadde kullaniminin tegviki 10,3 12,0 295 263 215 195 168 22,3 22,0 198
Ekonomik 6nlemler (Ceza, vergi, tesvik, kredi) 7,8 70 110 135 235 245 235 168 343 37,0
Diger 0 0,3 0 0,5 0 0,8 0 0,3 0 2,0

- Cevresel Biling, Tutum ve Duyarliliklarin Belirlenmesi

Aragtirmanin ydntem kisminda belirtilen puanlama sistemine gére yapilan degerlendirme ile bireylerin
cevresel biling, tutum ve duyarlilik dizeyleri saptanmistir. Puanlama sonrasi yapilan siniflandirmaya gére
cevresel biling, tutum ve duyarliliklari 6grencilerde ¢ok fazla ve fazla diizeylerde, ¢alisanlarda ise az ve ¢ok
az duzeylerde en yiksek oranlarda; orta diizeyde ise gevresel biling 6drencilerde, ¢evresel tutum ve
duyarhlik ¢calisanlarda en yiksek oranda saptanmistir (Cizelge 7).

Cizelge 7. Cevresel biling, tutum ve duyarlilik diizeylerinin oransal dagihm (%).
Table 7. Degree of environmental awareness, attitude and sensitivity (%).

Cevresel Kriterler ..COk Fazia = Fazia = Orta = Az pm Gok Az Toplam
Ogr. Calis. Ogr. Calis. Ogr. Cals. Ogr. Calis. Ogr. Cals.

Biling 6,0 0,3 85,0 0,0 9,0 6,8 0,0 73,0 0,0 20,0 100,0

Tutum 6,5 25 285 248 455 515 170 178 25 3,5 100,0

Duyarlihk 7,0 0,0 68,0 45 245 69,0 05 263 00 0,3 100,0

Bireysel cevresel biling ¢alisanlarda 78,9, 6drencilerde 76,9; bireysel ¢gevresel tutum c¢alisanlarda
50,5, dgrencilerde 60,9; bireysel ¢evresel tutum calisanlarda 98,9, 6grencilerde 64,6 en ylksek puan
olarak saptanmigtir (Cizelge 8). Bireylerin ¢evresel biling, tutum ve duyarlilik degerlerinin cinsiyet, yas ve
¢evre konusunda ders alma-almama durumlarina bagli ortalama, en yiksek ve en dusuk puanlari Cizelge
8'de verilmigtir. Buna gore dgrencilerde arastirmaya katilan kadinlarin ortalama ¢evresel biling (0,9 puan),
tutum (8,4 puan) ve duyarlilik (4,6 puan) puanlari erkeklerden daha yuksektir. Bu durum ¢alisanlarda da
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benzer sekilde olup, ¢evresel biling (1,7 puan), tutum (1,3 puan) ve duyarllik (1 puan) puanlari kadinlarda
daha ylksek saptanmistir. Cinsiyete gore en yiksek puanlar dederlendirildiginde erkek égrenciler cevre
bilincinde (90,1 puan), kadinlara oranla (89,9 puan) daha yiksek iken, gevresel tutum (100 puan) ve
duyarhlikta (91,3 puan) kadin 6grencilerin puani daha yulksektir. Calisanlarda ise tim dizeylerde en
yuksek puanlar kadinlarda erkeklere gore daha yuksektir.

Yas grubuna goére 18-21 yas araligindaki 6grencilerin ortalama cevresel biling (2,8 puan) puanlari
26 yas ve Uzeri gruba gore daha ylksek, tutum (2,2 puan) ve duyarlilik (11,6 puan) puani daha dusuktir.
Calisanlarda ise 20-30 yas grubunun ortalama ¢evresel biling (1,4 puan) ve duyarhlik (0,4 puan) puanlari
41 yas ve Uzeri gruba oranla daha yiksek, tutum (0,5 puan) puani ise daha disuktir (Cizelge 8).

Cevre ve doga konusunda ders alma durumuna gore ders alan 6grencilerde ortalama cevresel
biling (0,7 puan), tutum (6,8 puan) ve duyarlilik (3,1 puan) puanlari daha yiksektir. Bu durum ¢alisanlarda
da benzer sekilde olup, gevresel biling (1,3 puan), tutum (0,5 puan) ve duyarllik (1,1 puan) puanlari ders
alan bireylerde daha yiksek saptanmistir. Ders alan 6grencilerin en yiiksek g¢evresel biling (90,1 puan),
tutum (100,0 puan) ve duyarlilik (91,3 puan) puanlari ile ders alan galisanlarin en yiksek cevresel biling
(100,0 puan), tutum (85,5 puan) ve duyarllik (85,2 puan) puanlari ders almayanlara gére daha yiksektir

(Cizelge 8).

Cizelge 8. Cevresel biling, tutum ve duyarlilik diizeylerinin istatistiksel degerlendirmesi
Table 8. Cross-tab of environmental awareness, attitude and sensitivity

s e s puan Bllinol Dogori | Tutum Dofiri | Duyariik begen
Ogrenci | Calisan Ogrenci Calisan Ogrenci Calisan
Erkek Ortalama 76,8 78,3 57,9 49,9 67,4 64,1
Cinsiyet 2;222121 En DE]§Uk 61,7 25,4 6,0 10,9 36,0 35,9
n;=400 En Yiiksek 90,1 95,1 96,7 83,6 88,9 83,2
n,=400 Kadin Ortalama 77,7 80,0 66,3 51,2 72,0 65,1
n=178 En Diisilk 58,8 58,3 30,0 1,8 46,9 38,0
nz= 189 En Yiksek 89,8 100,0 100,0 88,5 91,3 85,2
18-21/20-30 Ortalama 77,2 79,5 61,6 51,1 69,4 65,3
n:=130 En Diisilk 60,1 58,4 12,5 1,8 42,0 38,0
n.=182 En Yiksek 89,2 100,0 99,5 88,5 90,7 85,2
vas 25__30/31_40 Ortalém"a 78,4 79,5 63,7 49,4 71,2 64,4
n,=400 21;%82 En D.Ll1§uk 77,0 53,8 45,0 10,9 58,8 42,6
n,=400 2 En Yiiksek 90,1 90,0 87,0 83,5 83,5 82,5
<26/<41 Ortalama 74,4 78,1 58,4 51,6 66,4 64,9
n:=103 En Diisilk 63,8 25,4 30,0 10,9 46,9 35,9
nz= 12 En Yiksek 81,0 89,9 79,0 80,0 80,0 83,2
Ders almamis Ortalama 76,6 78,1 55,6 50,1 66,1 63,9
Cevre ve Doga Eijgg En D.Ll1§uk 63,8 25,4 17,0 1,8 44,6 35,9
Koruma En Yiiksek 86,2 87,9 87,7 79,1 83,3 83,2
/'iﬁ;‘;sunda Ders | pers Almis Ortalama 77,3 79,4 62,4 50,6 69,8 65,0
n:=400 n=41 En Disik 58,8 53,7 6,0 10,9 36,0 39,4
n,=400 nz=205 En Yiksek 90,1 100,0 100,0 88,5 91,3 85,2
Toplam Ortalama 76,9 78,9 60,9 50,5 68,9 64,6
TARTISMA ve SONUG

Akdeniz Universitesi galisanlari ve 6grencilerinin ortalama cevresel biling diizeyi 77,9 puan,
ortalama cgevresel tutum diizeyi 55,7 puandir. Mansuroglu ve ark. (2006) Antalya halkinin ortalama
cevresel biling diizeyini 74,3 puan, cevresel tutum diizeyini 61,4 puan olarak saptamistir. Egitim dizeyi
daha yuksek olan Gniversite calisanlari ve 6grencilerinin gevresel bilinci Antalya halkindan 3,6 puan,
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cevresel tutumu ise 5,7 puan yiksektir. Bu fark topluma bircok konuda 6ncilik etmesi beklenen
Universite calisanlari ve 6grencileri agisindan yeterli degildir. Cukurova Universitesi personel ve
ogrencilerinin ortalama gevresel biling dizeyi 71,1 puan, ortalama gevresel tutum dizeyi 49,8 puan olarak
saptanmistir (Yiicel ve ark., 2003). Calismada Akdeniz Universitesi galisanlari ve dégrencilerinin ortalama
cevresel duyarlilik puani 66,8 olarak saptanmistir. Bu puan “orta diizey’in Ust kisminda bir ¢evresel
duyarhliga esittir. Mansuroglu ve ark. (2006) Antalya halkinin ¢evresel duyarlilik puaninin ortalama 67,8
oldugunu, cevresel duyarhlik dizeylerinin agirlikh olarak fazla (% 42,6) ve orta (%55,1) dizeylerine
dagildigini ortaya koymuslardir. Yiicel ve ark. (2003) Cukurova Universitesi personel ve égrencilerinin
toplam ortalama cevresel duyarlilik puanini 60,5, cevresel duyarlilik dizeylerinin orta (%55,1) ve fazla
(%25,9) dizey agirlikh oldugunu saptamiglardir. Akdeniz Universitesi galisanlari ve 6grencilerinin
cevresel biling, tutum ve duyarhliklari Antalya halkindan daha diisiik, Cukurova Universitesine gore daha
iyi olup, bunda Antalya’nin &zellikleri ve son yillarda gevre sorunlari konusunda yasanan kulresel
sorunlarin etkisinin oldugu disunilmektedir.

Akdeniz Universitesi'nde ve llkemizde yapilan diger calismalarda da gorildiigl Gzere bireylerin
cevresel biling duzeyleri fazla iken, cevresel tutum diizeyleri orta ve az diizeydedir. Ulkemizde gesitli
Universitelerin farkli bélimlerinde okuyan &grencilerin gevre sorunlarina yaklasimlarina yonelik yapilan
caligmalarda Namik Kemal Universitesi (Tekirdag) égrencilerinin gevresel duyarliliklarinin fakilte bazinda
degiskenlik gésterdigi (Kiper ve ark., 2017), Gaziosmanpasa Universitesi (Tokat) dégrencilerinin gevre ile
ilgili konularda biling oraninin % 63, duyarliik oraninin % 83 (Erdal ve ark., 2013) oldugu, Ankara
Universitesi 6grencilerinin lisans programlarinda gevre ile ilgili aldigi derslerin tutum ve davraniglari
yonlendirmede etkili olabilecegi (Oduz ve ark., 2011), Ankara Universitesi Egitim Bilimleri Fakdltesi
dgrencilerinin ¢evre duyarlihginin sinif dizeyinde farklilik gosterdigi, 4. sinif 6grencilerinin alt siniflardan
daha duyarli (Cabuk ve Karacaoglu, 2003) oldugu saptanmislardir.

Bireyler c¢evre sorunlari konusunda bilgi sahibi olup, bu sorunlarla micadele igin bir tutum
gelistirmekte yetersiz kalmaktadir. Bunun nedeninin toplum bilimciler tarafindan irdelenmesi ve egitim
¢alismalarinin bu yénde gelistiriimesi 6nem tasimaktadir. Ginimuzde toplumun her kesiminin ¢evre ve
doga koruma konularinda biling, tutum ve duyarlliklarinin arttirilmasina gereksinim duyulmaktadir. iginde
yasadigimiz ylzyilda kiresel iklim degisikligi ve beraberinde yasanan dogal felaketler etkisini
arttirmaktadir. Bu ve benzeri olaylarin etkisinin azaltilmasi igin ulusal ve uluslararasi diizeyde alinmasi
gereken 6nlemlerle birlikte bilingli bir toplumunda énemli rol alacagi distiniimektedir. Bu nedenle 6zellikle
egitim-6grenimin en temel asamasindan Universitelere kadar égrencilerin ¢evre, ekoloji ve doga koruma
temelli dersler almasinin biling, tutum ve duyarhliklarinin arttinimasina katki saglayacaktir. Ayrica yerel ve
ulusal Olgekte cevre, ekoloji ve doga temali festivaller, etkinlikler ve organizasyonlar dizenlenerek
toplumun tim bireylerinin gevresel biling dizeylerinin arttiriimasi ve c¢evresel tutum gelistirmeleri
saglanabilir.

Cevre sorunlarina yoénelik davranislarin anket araciligi ile arastiriimasi ve bu g¢aligmalarin
birbirleriyle karsilastirimasinin en dnemli nedeni bireylerin davraniglarinin gdézlenmeyip, sadece kendi
ifadelerine bagli kalinmasidir. Ancak anket calismalarinin dizenli araliklarla yapilmasi ve bunun
g6zlemlerle desteklenerek irdelenmesi, cevre sorunlari ile mucadelede gelistirilecek 6nlemlerin
belirlenmesi agisindan 6nemlidir. Yicel ve ark. (2003) Cukurova Universitesi personel ve égrencilerinin
cevre duyarhliklarini arastirdiklar galismada, hem llkedeki gelismeler, hem de g¢evre konusunda verilen
egitim dikkate alinarak, ayni 6zelliklere sahip topluluga 5 yil aradan sonra tekrarlanmasi ve bu iki farkh
zamandaki sonuglarin birbiri ile kiyaslanmasinin geregi Gzerinde durmuslardir.

Ulkelerin geleceklerini belirleyen kisiler olmaya aday universite ogrencileri ile onlari hayata
hazirlayan c¢alisanlarin, bulundugu kentlerde yerel yonetimlerin de destedi ile toplumda bireysel ¢evresel
biling, tutum ve davranislarin artmasina katki saglayacak sosyal sorumluluk projelerinin baslatiimasi
Onem tasimaktadir. Bu durum Universite-yerel yonetim-toplum iligkisi agisindan da énemli gérilmektedir.

Sonug olarak, Universite 6grencileri ve calisanlari ile yapilan bu calismada c¢evresel duyarlihdin
beklenen dizeyin altinda oldugu gértlmektedir. Bireylerin gevresel tutum duzeyinin dusudk olmasinin,
cevre konularindaki egitimin yetersizligine, ¢evre sorunlarinin doguracagi sonuglar konusundaki bilgi ve
tecriibe eksikligine ve toplumsal tepki gostermedeki yetersizlige bagh oldugu distniimektedir.
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0z
Amag: Glney Marmara Bolgesi (GMB) kabakgil uretim alanlarinda cucumber

mosaic virus (CMV) enfeksiyonunun tespiti ve elde edilen CMV izolatlarinin
molekuler karakterizasyonu amaci ile bu ¢alisma yurutiimustur.

Materyal ve Ydontem: GMB'yi olusturan Canakkale, Balikesir ve Bursa illerinde
arazi calismalari gercgeklestirilerek viriis ve viris-benzeri simptom g0Osteren
bitkilerden 6rnekler alinmis ve DAS-ELISA yontemi ile CMV enfeksiyonu agisindan
testlenmistir. ileri analizler icin toplanan drnekler icerisinden 3 tanesi elde edildikleri
cografik orijine gore segilerek, RT-PCR ile kilif protein genlerinin tamami
cogaltilarak klonlanmis ve sekanslanmistir.

Arastirma Bulgulari: Arazi galismalari sonucunda 72 bitkiden 6rnek alinmigtir.
Virlis tanilama c¢alismalari sonucunda ise 10 bitkide CMV enfeksiyonu tespit
edilmistir. Gergeklestirilen sekans analizleri sonucunda GMB CMV izolatlari birbirleri
ile nukleotit duzeyinde %93.15-99.70 oraninda, amino asit dizeyinde ise bu
izolatlarin %97.71-100 oraninda benzerlik gosterdigi belirlenmistir. Dinya izolatlari
ile gerceklestirilen karsilastirmalar sonucunda ise GMB izolatlarinin niikleotit ve
aminoasit duzeyinde %76-100 benzerlikler gosterdigi tespit edilmistir.
Gergeklestirilen filogenetik analizler sonucunda ise GMB CMV izolatlarinin ikisinin
altgrup IA, birinin ise altgrup 1B’de oldugu belirlenmisgtir.

Sonug: Gergeklestirilen bu galisma ile GMB kabakgil Uretim alanlarinda CMV
enfeksiyonu tespit edilerek llkemizden ilk kabakgil CMV izolatlarinin kilif protein
gen dizilimlerinin genbankasinda yer almasi saglanmistir.

ABSTRACT

Objective: This study was carried out for the detection and molecular
characterization of cucumber mosaic virus (CMV) infecting cucurbit plants in the
Southern Marmara Region (SMR) of Turkey.

Material and Methods: Surveys were performed in the SMR (Canakkale, Balikesir
and Bursa provinces) and, samples showing virus and virus-like symptoms were
collected. The samples were tested by DAS-ELISA to detect CMV infection. For
further analysis, three isolates were selected according to the geographic origin
which they were obtained from. Their complete coat protein genes were amplified
by RT-PCR, cloned and sequenced.

Results: While seventy-two samples were collected, CMV infection was found in 10
plants. As a result of sequence analysis, SMR CMV isolates were 93.15-99.70%
and 97.71-100% similar to each other at nucleotide (nt) and amino acid (aa) levels,
respectively. And, it was determined that 76-100% similarities with world isolates at
nt and aa levels. Moreover, based on the phylogenetic analysis, it was determined
that two of the GMB CMV isolates were in subgroup IA and remaining was in
subgroup IB.

Conclusion: CMV infections were detected in cucurbit plant production areas of
SMR. And, for the first time, complete coat protein gene sequences of Turkish
cucurbit CMV isolates were deposited in Genbank.
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GiRiS

Hiyar mozaik virlisti (cucumber mosaic virus; CMV), diinyada ilk kez 1934 yilinda Amerika'da Price
tarafindan hiyar (Cucumis sativus L.) bitkisi tzerinde bildirilmistir. CMV, Bromoviridae familyasindan
Cucumovirus cinsine ait bir virlis hastaligidir. Etmenin konukgu genisligi muhtemelen bitki virlsleri iginde
en fazla olandir. CMV, 100 familyadan 500 cinse ait olan 1200’ln Uzerinde bitkide enfeksiyon meydana
getirebilmektedir (Zitter and Murphy, 2009; Jacquemond, 2012). Etmen, bitki 6zsuyu ile mekanik, yaprak
bitleri ile non-persistent olarak ve tohum ile tasinabilmektedir (Palukaitis et al.,1992; Palukaitis and
Garcia-Arenal, 2003).

CMV, pozitif duyarlilikta tek sarmal ve U¢ segmentli bir RNA genomuna sahiptir. Bu RNA
segmentlerinden RNAL ve RNA2 replikaz ve hareket ile ilgili kompleks genleri icerirken, RNA3 ise hareket
(MP) ve kilif (CP) protein genlerini kodlamaktadir (Palukaitis and Garcia-Arenal, 2003; Zitter and Murphy,
2009). Etmenin tasinmasinin ise 75’den fazla aphid tlri ile oldugu da bildirilmistir (Palukaitis et al., 1992).

Kabakgillerin en énemli viris hastaliklarindan bir tanesi olan CMV’nin; sahip olduklari serolojik
iliskiler ve genetik gesitlilik oranlari temel alinarak 2 gruba ayrildigi bildirilmistir. Ayrica bu iki grup | ve Il
olarak sembolize edilmektedir (Palukaitis et al., 1992). Dinyada son vyillarda gergeklestirilen ¢alismalar
sonucunda etmenin CP geni ve 5’ ucunda protein kodlayamayan bolgelerinin analizi ile alt grup I'in 1A ve
IB olarak 2’ye ayrildidi belirtilmistir (Roossinck et al., 1999).

Ulkemiz'de daha 6nceden farkli konukgularda CMV enfeksiyonlarinin tespit edildigi bildirilmigtir
(Gumdus ve ark., 2004; Beler ve Acikgdz, 2005; Koklu ve Yilmaz, 2006; Buzkan ve ark., 2013; Ergin ve
ark., 2013; Erkan ve ark., 2013). Gerceklegtirilen sinirli sayidaki galismada ise CMV’'nin altgrup IA
izolatlarinin yaygin olarak goruldugu belirtiimigtir (Caglar, 2006; Ergin ve ark., 2013). Son yillarda
gerceklestirilen caligmalar ile de grup Il ve alt grup IB'nin varligi tlkemizde bildiriimistir (Sari, 2015;
Karanfil ve Korkmaz; 2017). Ancak Ulkemiz kabakgil Uretim alanlarinda CMV enfeksiyonunun varligi
siklikla bildiriimesine ragmen bu izolatlarin genetik gesitlilikleri hakkinda bir bilgi bulunmamaktadir.

Bu baglamda ilkemizin Gluney Marmara Bolgesi (GMB)'ni olusturan Canakkale, Balikesir ve Bursa
illeri kabakgil Uretim alanlarinda simdiye kadar CMV'nin tanisi ve genetik cesitliligi Gzerine bir arastirma
yapiimamistir. Bu amagla belirtilen alanlardan virlis ve viriis-benzeri simptom goésteren bitkilerden érnekler
alinarak CMV'nin varlidi ve kilif protein (CP) gen diziliminin filogenetik iligkileri belirlenmeye calisiimistir.

MATERYAL ve YONTEM
Arazi ve viris tanilama ¢alismalari

Arazi calismalari Canakkale, Balikesir ve Bursa illeri ve ilgeleri kabakgil Uretim alanlarinda
yuritilmastir. Uretim sezonu boyunca kabakgil Uretim alanlarina arazi ¢ikislari yapilarak bitkiler gérsel
olarak incelenmis, viral hastalik benzeri belirti gdsteren bitkilerden drnekler alinmistir. Uretim alanlarinin
secimi tesadifi olarak yapilmistir. Toplanan ornekler silika jeller icerisinde soduk zincirde laboratuara
getirilmis ve ileri analizlerin yapilmasi igin 4°C'de saklanmistir.

Toplanan 6rneklerdeki CMV varligi DAS-ELISA testi ile belirlenmistir. Bu amagla Clark ve Adams
(1977)1n belirtigi yontem temel alinarak, ELISA kitlerinin alindidi firmanin 6nerileri dogrultusunda testler
gerceklestiriimistir (Bioreba, isvicre).

Molekiiler karakterizasyon caligmalari

DAS-ELISA testleri sonucunda CMV ile enfekteli olarak bulunan izolatlar arasindan elde edildikleri
cografik orijinler géz 6niinde bulundurularak her bir il icin birer izolat olmak (zere toplamda 3 izolat
secilmis ve molekller karakterizasyon galismalari kapsaminda kullaniimigtir. Secilen érnekler Canakkale
ili icin CAN54, Balikesir ili icin BAL136 ve Bursa ili icin BUR152 olarak adlandiriimistir.

RNA izolasyonu, cDNA sentezi ve PCR calismalari

CMV ile enfekteli olarak bulunan 6rneklerden ilk olarak CTAB metodu ile total RNA izolasyonu
gerceklestiriimistir (Li et al., 2008). Elde edilen total RNA'lar ilk olarak RevertAid First Strand cDNA

240



Guiney Marmara Bolgesi kabakgil tretim alanlarinda cucumber mosaic virus enfeksiyonunun tespiti ve kilif protein gen diziliminin filogenetik analizi

Synthesis Kit (Thermo Scientific, USA) kullanilarak PCR calismalari i¢cin complimentary DNA (cDNA)'lar
sentezlenmistir. Elde edilen cDNA'lar calisma kapsaminda tasarlanan CMV CP geninin tamamini
¢ogaltabilen primer ¢ifti (CMV_CP_F 5 AGG TTC AAT TCC TCT TRC TCC_3've CMV_CP_R_5' AAC
GGG TTG TCC ATC CAG_3") kullanilarak 2X Emerald Master Mix (Takara, Japonya) ile 915 bg
uzunlugunda gen bélgesi amplifiye edilmistir.

Klonlama ve Sekanslama Galigmalari

Amplifiye edilen CP genleri T-A klonlama yéntemi ile Promega (ABD) firmasindan saglanan kitler
ile klonlanmigtir. Klonlanan hedef gen bélgesi Bio Basic plazmid purifikasyon kit (Kanada) kullanilarak
saflastiriimistir. Elde edilen plazmidler sekanslarak segilen CMV izolatlarinin CP genlerinin niikleotit (nt)
dizilimleri belirlenmis ve gen bankasina kaydi CAN54, BAL136 ve BUR 152 izolatlar icin sirasiyla
MN985117, MN985118 ve MN985119 erisim numaralari ile gergeklestiriimistir. Gen bankasina diinyanin
farkli bolgelerinden elde edilerek yiklenen CMV izolatlarinin ilgili gen boélgesine karsilik gelen sekans
verileri de kullanilarak (Cizelge 1), GMB CMV izolatlarinin kendi iginde ve diinya izolatlari ile géstermis
oldugu filogenetik iliskileri CLC Main Workbench V. 20 ve Sequence Demarcation Tool V 1.2 programi ile
belirlenmistir (Muhire et al., 2014).

Cizelge 1. Molekdler karakterizasyon ¢alismalarinda kullanilan cucumber mosaic virus izolatlarina ait bilgiler

Table 1. Information for cucumber mosaic virus isolates used in molecular characterization studies

Erigim Numarasi Izolate Kodu Orijin
KC407999 Hnt Cin
AJ304397 LBO Hollanda
AB189917 MT Japonya
AF268598 Xb Cin
HES583224 Palampur Hindistan
AJ511990 NS Macaristan

D10538 Fny ABD
KP455737 Kal6 iran
AJ276479 Mf Guney Kore
AB004781 D8 Japonya
AF103991 pepo Japonya
AJ810259 KS44 Tayland
KJ746022 YB6 Cin

u20219 Ixora ABD

ARASTIRMA BULGULARI ve TARTISMA

Gergeklestirilen arazi calismalari sonucunda GMB kabakgil Uretim alanlarindan viriis ve virls-
benzeri belirti gbsteren Canakkale’den 25, Bursa'dan 21 ve Balikesir'den 26 érnek olmak tzere toplam 72
ornek toplanmistir (Sekil 1).

Toplanan 6rneklerin kabakgil tirt diizeyinde dagilimi incelendiginde ise en fazla toplanan kabakgil
turd 29 dérnekle kavun olmustur. En az toplanan tir ise 3 bitki ile acur olmustur. Toplanan diger turler ve
sayilari ise kabak (20), karpuz (14) ve hiyar (6) olmustur (Cizelge 2).

Toplanan 72 6rnedin DAS-ELISA testi ile analizi sonucunda 10 érnegdin CMV ile enfekteli oldugu
tespit edilmigtir. Canakkale ilinden toplanan 25 6rnegin 7'si, Balikesir ilinden toplanan 21 érnegin 1'i ve
Bursa'dan toplanan 26 Ornegin 2'si CMV ile enfekteli olarak belirlenmistir. Toplanan 6rneklerdeki
enfeksiyon orani %13.8 olarak gerceklesmistir. En fazla CMV enfeksiyon sayisi 4 bitki ile kavunda tespit
edilirken en az enfeksiyon birer érnek ile karpuz ve hiyar bitkilerinden elde edilmistir. Oransal olarak ise
en yiksek enfeksiyon orani acur érneklerinden elde edilmistir. Toplanan 3 acur bitkisinin 2'sinde (%66.6)
CMV enfeksiyonu tespit edilmistir (Cizelge 2).
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Tekirdag

Ganakkale

(21)
Balikesir

Sekil 1. Calisma kapsaminda arazi galismalarinin gergeklestirildigi Gliney Marmara Bolgesi'ni olusturan iller (Parantez icindeki
sayllar o ilden toplanan érnek sayilarini ifade etmektedir).

Figure 1. The provinces that constitute the South Marmara region where the field studies are carried out (the numbers in
parentheses represent the number of samples collected from that province).

Cizelge 2. Guney Marmara Bolgesi kabakgil Uretim alanlarindan toplanan ve cucumber mosaic virus ile enfekteli drnek sayilari

Table 2. Numbers of samples collected from cucurbit production areas in South Marmara region and infected with cucumber mosaic

virus
iller
) ) - Toplam
Kabakgil Turleri Canakkale Balikesir Bursa
Enf/Top* Enf/Top  Enf/Top  Enf/Top
Kavun 3/8 0/6 1/15 4/29
Karpuz 0/5 0/5 1/4 1/14
Kabak 1/7 1/7 0/6 2/20
Hiyar 1/2 0/3 0/1 1/6
Acur 2/3 -/- -/- 2/3
Toplam 7125 1/21 2/26 10/72

*Top: Toplanan; Enf: Enfekteli

Tekirdag ilinde kabakgil virUsleri ile ilgili yapilan bir ¢calismada toplanan 300 bitkinin %4.6'sinda
CMV enfeksiyonu bulundugu bildirilmistir (Altinay, 2017). Kizmaz ve ark. (2016), Diyarbakir ve Mardin
illeri kabakgil Uretim alanlarinda gercgeklestirdigi ¢galismalar sonucunda CMV enfeksiyon oranini % 43.13
olarak bulmustur. Gumuls ve ark. (2004)nin bazi kabakgil tohumlarindaki virls enfeksiyonlarini
arastirdiklari ¢alismanin sonucunda ise kabakgil tohumlarinin % 36.8'inde CMV enfeksiyonu bulduklarini
belirtmiglerdir. Yukarida verilen ve Ulkemizde kabakgil Uretim alanlarinda gercgeklestirilen daha birgok
calismada da CMV enfeksiyon oranlarinin birbirine paralel olmadigi gérulmektedir (Kaya ve Erkan, 2011;
Korkmaz ve ark., 2018). Bu sonugclar kabakgil Gretim alanlarinda CMV enfeksiyon oraninin yildan yila
ve/veya bdlgelere gére degiskenlik gésterdigini ortaya koymaktadir.
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Gergeklestirilien bu galisma kapsaminda toplanan tim o6rneklerin, oldukca tipik virlis ve virls
benzeri simptom gdstermesine ragmen % 86.7'sinde CMV enfeksiyonunun bulunmasi, CMV agisindan
saglikli oldugu tespit edilen ancak tipik virls belirtisi gosteren diger érneklerin farkli bir veya birden ¢ok
virts ile enfekteli olma ihtimalini de gliclendirmektedir.

Nitekim Ulkemiz kabakgil Uretim alanlarinda son vyillarda yapilan galismalar neticesinde 6zellikle
Potyvirus cinsine ait virlis hastaliklarinin enfeksiyonlarinin én planda oldugu rapor edilmistir. Ornegin
Topkaya et al. (2019), Ankara ve Antalya illeri kabakgil Uretim alanlarinda yogun olarak zucchini yellow
mosaic virus (ZYMV) ve watermelon mosaic virus (WMV) enfeksiyonlarini bildirmiglerdir. Tokat ili kabakgil
Uretim alanlarinda gercgeklestirilen bir baska ¢alismada ise arastirmacilar araziden aldiklari érneklerde en
fazla enfeksiyon oranina sahip viral etmeni WMV olarak rapor etmislerdir (Korkmaz ve ark., 2018). Dogu
Akdeniz Bolgesi kabakgil Gretim alanlarinda gergeklestirilen bir calismada ise bélgede WMV enfeksiyon
orani %46.7 olarak bildiriimistir (Kege ve Kamberoglu, 2016). Ulkemizin farkl bélgelerinde gerceklestirilen
ve bu galismadan elde edilen enfeksiyon oranlari dikkate alindiginda tlkemiz kabakgil Uretim alanlarinda
CMV’nin kabakgillerin major viral hastaliklari igerisinde bulunmadigi sonucuna ulasiimaktadir. Bu
baglamda Ulkemiz kabakgil Uretim alanlarindaki viral etmenlerin genis alanlarda gergeklestirilecek arazi
calismalari sonucunda mimkin oldugunca fazla viris hastali§i dikkate alinarak belilenmesinin faydali
sonuglar verecegdi diusunlUlmektedir.

CMV’nin kilif proteini (CP) gen bélgesine ile gergeklestirilien molekiler karakterizasyon calismalari
sonucu GMB CMV izolatlarinin  bir birleri ile nikleotit diizeyinde %93,15-99,70 oraninda, amino asit
dizeyinde ise bu izolatlarin %97,71-100 oraninda benzerlik gosterdigi belirlenmistir. Secilen diinya
izolatlari ile gerceklestirilen karsilastirmalar sonucunda ise GMB izolatlarinin nikleotit ve amino asit
diizeyinde %76-100 benzerlikler gdsterdigi tespit edilmistir (Sekil 2). Ulkemizde daha énceden CMV
izolatlarinin molekiler karakterizasyonu ile ilgili olarak gergeklestirilen ¢alismalar sonucunda da Ulkemiz
CMV izolatlarinin diinya izolatlari ile ylksek oranda sekans homolojisine sahip oldugu bildirilmistir
(Karanfil ve Korkmaz, 2017; Gines and Gumius; 2019). Genel olarak nikleotit diizeyindeki benzerlik
matrikslerinde 3 rengin, amino asit temelli benzerlik matrikslerinde ise 2 rengin baskin oldugu
gorulmektedir. Nikleotit temelli benzerlik matriksinde CMV altgruplari olan IA, IB ve II'nin belirgin olarak
ayrildigi gérilirken, amino asit temelli benzerlik matriksinde 1A ve IB'nin birbirleri ile artan benzerlik
oranlar1 sebebiyle sekans benzerligi yoninden birbirine yaklastigi ve matriksin | ve Il olarak ayrildigi
gorilmektedir.
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Sekil 2. Guney Marmara Bolgesi cucumber mosaic virus izolatlarinin birbirleri ve diinya izolatlari ile nikleotit (a) ve amino asit (b)
dlzeyinde gostermis olduklari benzerlik oranlari.

Figure 2. Similarity rates of South Marmara region and world cucumber mosaic virus isolates at nucleotide (a) and amino
acid (b) levels.
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Gergeklestirilen filogenetik analizler sonucunda ise GMB izolatlarinin altgrup | iginde oldugu
bulunmustur. BUR169 ve BAL136 CMV izolatlari altgrup 1A'da bulunurken, CAN54 izolatinin ise altgrup
IB'de oldugu bulunmustur (Sekil 3). Ulkemizde daha énceden CMV ile gerceklestirilen calismalar
sonucunda da altgrup IA izolatlarinin yaygin olarak bulundugu rapor edilmistir (Caglar, 2006; Ohshima et
al., 2016). Bununla birlikte Canakkale ili borilce Uretim alanlarinda CMV enfeksiyonu ile ilgili olarak
gerceklestirilen baska bir galisma da altgrup IB varhigi saptanmistir (Karanfil ve Korkmaz, 2017). Bu
baglamda CMV izolatlarinin cografik orijinlerinin filogenetik gruplar etkileyebilecedi dusintlmektedir
(Ohshima et al., 2016). Bununla birlikte Dogu Akdeniz Bolgesi'nde gergeklestirilen bir calismada kavun
CMV izalatinin 1A altgrubunda oldugunun bulunmasi da genel olarak llkemiz kabakgil Gretim alanlarinda
altgrup IA'nin daha yaygin oldugu sonucunu ortaya ¢ikarmaktadir (Caglar, 2006).
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Sekil 3. Glney Marmara Bdolgesi cucumber mosaic virus izolatlarinin filogenetik iligkileri (Filogenetik aga¢ neighbor-joining metodu
ile kiamura 80 parametresi uygulanarak 1000 tekrarli bootstrap analizi ile olusturulmustur. Ayrica filogenetik agacta %50
bootstrap esigi uygulanmistir. Peanut stunt virus; PSV dis grup olarak kullaniimigtir).

Figure 3. Phylogenetic relationships of cucumber mosaic virus isolates of South Marmara region (The phylogenetic tree was
created by the neighbor-joining method by applying kimura 80 parameters with 1000 repetitive bootstrap analysis. Also,
50% bootstrap threshold was applied in the phylogenetic tree. Peanut stunt virus; PSV was used as an outgroup group).

SONUC

Gergeklestiriien bu calisma ile Ulkemizde ilk kez GMB kabakgil Uretim alanlarinda CMV
enfeksiyonu tespit edilerek kilif proteini (CP) gen bdlgesinin molekiler karakterizasyonu
gerceklestirilmigtir. Ayrica GMB CMV izolatlarinin CP genlerine ait sekanslarin gen bankasina kaydi
yapilarak NCBl'da lGlkemiz orijinli kabakgil CMV izolatlarinin olmasi saglanmistir. Genel olarak galisma
bdlgesi kabakgil Uretim alanlarinda CMV enfeksiyon oraninin disik bulunmasina ragmen daha genis
kabakgil alanlarinda gerceklestirilecek CMV sorveyleri ile elde edilecek izolatlarin tim genom bilgileri
kullanilarak genetik gesitliliginin belirlenmesi gerektigi disuntlmektedir. Boylelikle tlkemiz kabakgil tretim
alanlarinda CMV izolatlarinin molekiler olarak populasyon yapilari ve cografi dinamikleri tam anlamiyla
ortaya c¢ikarilabilecektir.
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Bu calisma Canakkale Onsekiz Mart Universitesi Bilimsel Arastirma Projeleri Koordinasyon
Birimince Desteklenmistir. Proje Numarasi: FBA-2019-2873.
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0z
Amag: Bu calismada izmir kenti Bornova ilgesinde bulunan Agagli Yol olarak bilinen

2.5 km uzunlugundaki Universite Caddesinde yer alan yol agaclarinin hava
kalitesini iyilestirmesine yonelik ekosistem servisinin hesaplanmasi amaglanmistir.

Materyal ve Yéntem: Arastirma materyalini Universite Caddesinde bulunan yol
agaclan olusturmaktadir. Arastirmada yolun her iki kiyisinda bulunan yetiskin demir
agaclarinin (Casuarina equisetifolia) cografi konumlari ile boy, tag genisligi, tac
yuksekligi, gévde kahnlidi gibi fiziksel 6zellikleri yapilan élgimlerle belirlenmis ve
agac envanteri hazirlanmistir. Bu agdaglarin yil iginde hava kalitesini iyilestirme
ekosistem servisi kuru ¢okintt yéntemi kullanilarak hesaplanmistir.

Arastirma Bulgulari: Calismada, 483 adet demir agacinin bir yilda atmosferden
161 kg kirletici (O;, NO,, SO,, PM10) toplama potansiyeline sahip oldugu
belirlenmigtir.

Sonug: Izmir kentinin en eski agach yollarindan biri olan ve bu yesil koridor ekolojik
Ozellikleriyle kentin hava kalitesinin iyilestiriimesine ve kent halkinin yasam
kalitesinin yukselmesine olumlu katkida bulunmaktadir. Agaclarin hava kalitesini
iyilestirme fonksiyonlarinin kirletici kaynaklarina yakin oldugu durumlarda yuksek
olmasi nedeniyle koridorun yol kiyisinda bulunmasi sagladigi etkiyi arttirmaktadir.
Sonug¢ olarak kent igindeki yesil koridorlarin sagladigi ekosistem servislerinin
niceliksel olarak ortaya konulmasi, ekolojik kalitesi ylksek yesil alanlara sahip,
dayanikli kentlerin olusmasina katki saglayacaktir.

ABSTRACT

Purpose: The aim of this research is to estimate the air purification ecosystem
services of street trees of University Street.

Materials and Methods: Australian pine trees (Casuarina equisetifolia) located on
the both side of the University Street were the reseach materials. Geographic
locations, and physical characteristics such as tree height, crown width/height, and
diameters of breast height of the trees were measured in the field. In this research,
the air purification regulating ecosystem services provided by the trees in the green
corridor was calculated by using dry deposition.

Results: In this research, the air pollutant removal capacity of the 453 trees was
estimated 161 kg year (O3, NO,, SO,, PM10).

Conclusion: As one of the oldest green corridors in Izmir, the University Street
helped to improve the health and well-being of residents by reducing air pollutants.
Trees can improve air quality by intercepting pollutants through their leaves
depending on their ecological characteristics, climate and environmental conditions.
The air pollutant removal capacity of trees is high when they close to the source of
the pollutant. As a roadside green corridor, the benefits of the University Street is
high. Therefore, calculating their ecosystem services of urban green corridors will
help to create resilient cities with high ecological value.
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GiRIiS

Kentsel acik-yesil alan sisteminin temel bilesenlerinden olan agacgh yollar ve caddeler koridor
islevine sahip olmalarinin yani sira i1si1 adasi etkisini azaltma, yagis suyunun hizini distrme ve topraga
sizmasini saglama, hava kalitesini iyilestirme, besin ve barinma ortami saglayarak biyolojik gesitliligi

destekleme gibi gok sayida ekosistem servisleri saglayarak kent ekolojisinin iyilesmesine ve kent halkinin
yasam kalitesinin yikselmesine olumlu katkida bulunur (MEA, 2005; Forman 2014).

Hava kirliligi ginimizde kentlerin basta gelen problemlerinden biridir (Fenn et al. 2002; Coskun
Hepcan ve Hepcan, 2017). Hava kirliligine neden olan kirleticiler atmosferde partikiil madde (PM2.5 -
boyutlari 2.5 mikrondan kigik ve PM10 - boyutlari 2.5-10 mikron arasinda) ve gaz (ozon O3,
nitrojendioksit-NO2, silfurdioksit-SO2) formlarinda bulunur (Forman 2014).

Fosil yakit tiketimi hava kirliligini arttirir ancak kirlilik sadece kis aylarinda ortaya ¢ikan bir sorun
degildir. Sicak ve kuru hava kosullari atmosferdeki kirletici konsantrasyonunun yiikselmesine neden olur
(Berberoglu et al., 2019). Kirleticiler canlilarda solunum ve kalp damar sistemlerini etkileyerek cesitli
saglik sorununun ortaya ¢cikmasina neden olur (Schlesinger, 2007). Yaslh ve ¢ocuklar bu durumdan daha
fazla etkilenir.

Bitki ortisUyle kaplh yesil alanlar bitkilerin ekolojik 6zelikleri, iklim ve ¢evre kosullarina bagh olarak
atmosferde bulunan kirleticileri filtre ederek hava kalitesini iyilestirir. Agaclar havadaki kirleticileri solunum
sirasinda yapraklarindaki stomalardan absorbe ederek ya da yapraklariyla atmosferdeki kirleticileri
tutarak bulunduklari ortamin hava kalitesini iyilestirir. Yaprak ylzeyinde tutulan bu kirleticiler aga¢ yaprak
dokene ya da yapraklar yagisla yikanana kadar bitki tGzerinde kalir (Nowak et al. 2006). Adaclarin hava
kalitesini iyilestirme fonksiyonlari kirletici kaynaklarina yakin oldugu durumlarda yiksektir (Freer-Smith et
al. 2005).

Bu nedenle birgcok kentte iklim degisikligine adaptasyon uyum calismalarinin odaginda atmosfere
verilen Kirletici miktarinin disurtlmesi, kirlilik kaynagi olan yollarin yesil koridorlar olusturacak sekilde
agaclandiriimasi ve bu koridorlarin sagladigi ekosistem servislerinin hesaplanmasina ydénelik ¢alismalar
yuritilmektedir (Shan et al. 2007; Yong et al.2010; Tallis et al. 2011; Baro et al. 2014).

Bu calismada Universite Caddesinde (Bornova Agacgh Yol) bulunan agaclarin sagladigi hava
kalitesini iyilestirme ekosistem servisinin hesaplanmasi amaglanmistir.

MATERYAL ve YONTEM
Materyal

Arastirma materyalini Bornova ilgesinde Kuzeydogu-Gilineybati yoninde 2.5 km uzunlugundaki
Universite Caddesi bulunan yol adaclari olusturmaktadir (Sekil 1). Bornova agaglh yol olarak bilinen 6 m
genisligindeki cift seritli bu cadde, Evka 3 - Konak metro hattina paralel dogrusal bir aksta yer almaktadir.
Universite ve kamu kurumlarina ait yerleskeler arasinda baglanti olusturan bu yolun her iki kenarinda yer
alan 3 m genigligindeki kaldirrmlarda 1955 yilinda dikildikleri tahmin edilen yetigkin demir agaclari
(Casuarina equisetifolia) bulunmaktadir.

Yobntem

Arastirmada Universite Caddesinde bulunan yol agagclarinin atmosferdeki kirleticileri tutarak hava
kalitesinin iyilestiriimesine yonelik sagladigi ekosistem servisleri hesaplanmistir. 2017 yili Eylul-Aralik
aylari arasindaki arazi ¢calismalarinda cadde Uzerinde bulunan agaclarin cografi konumlari ile boy, tag
genisligi, tac ylksekligi, gévde kalinhdi gibi fiziksel ozellikleri yapilan olglimlerle belirlenmis ve agacg
envanteri hazirlanmistir.

Gaz ve partikil madde formundaki kirleticiler atmosferden yagish doénemlerde islak ¢okelme,
yagissiz dénemlerde kuru ¢cokelme seklinde uzaklasir. Kirleticilerin yakinindan gectigi bir ylzey tarafindan
tutulmasi kuru ¢okelme olarak tanimlanir (McPherson et al., 1998). Kuru ¢okelme atmosferdeki kirletici
madde orani, kirleticinin niteligi, iklim kosullari ve ¢okelme ylzeyi 6zellikleri gibi ¢cok sayida faktdre bagl
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olarak degisir. Yaprak yilzeyinde meydana gelen kuru ¢cokelme, stomalar tarafindan kontrol edilir. Bu
nedenle stomalarin agik oldugu gelisme donemlerinde ¢okelme hizi daha yuksektir (Fowler, 2002; Wang
and Zhou, 2000).

Universite Caddesinde bulunan adaclarin tag ortisiiyle atmosferden uzaklastirdigi kirletici miktar
kuru ¢okinti yontemi kullanilarak tahmin edilmistir (McPherson et al., 1998; Baldocchi et al., 1987). SO2,
NO2 ve PM10 igin kuru c¢okilme hiz degeri ilgili literatirden 0.55, 0.37, 0.64 cm sn1 olarak kabul
edilmistir (Lowett, 1994; Nowak et. al., 1994):

Fi =Vd(cm/sn)xC(g/m3)

Fit=FixAXT

F= %Fit3i=1

F: kuru ¢okelme akisi (mg m’ giin), VD: cokelme hiz degeri, T: zaman araligi, A: alan, C:
atmosferde bulunan kirletici konsantrasyonunu (mg m3) tanimlar.

Calismada agag tird, tag ortist yogunlugu, yaprak ylzey alani; arazi gézlemleri ile agag tiriine
0zgl gecgmis calismalar dikkate alinarak belirlenmistir. Kuru ¢okinti yonteminin hesaplanmasinda Cevre
Sehircilik Bakanligi Ulusal Hava Kalite izleme A Bornova istasyonu 2017 yilina ait hava kirliligi
verilerinden yararlanilmistir (CSB, 2017). Iklim verileri Meteoroloji Genel Midiirligi'nden temin edilmistir
(MGM, 2017).

izmir

Bornova ! Kentsel geligme alami

Sekil 1. Arastirma alaninin cografi konumu.

Figure 1. The location of the study aera.

ARASTIRMA BULGULARI

Arastirma alaninda yolun iki kiyisinda 216 ve 267 adet olmak uzere toplam 483 adet yetigkin demir
agdaci bulundugu belirlenmigtir. Kaldirimlarin arac yoluna yakin kenarlarinda 5 m araliklarla dikilmis olan
bu agaglar yaklasik 1 metrekarelik bitki dikim ¢ukurlarinda yer almaktadir. Boylari 8-23 m, tac genislikleri
2-8 m arasinda degisen agaclarin blyik bélimi 16-20 m boy ve 3.5-5 m ta¢ genisligi ve 1.50 — 3 m
gbvde kalinhgina sahiptir.

Zaman icinde cesitli nedenlerle sagligini kaybeden yetiskin agaglarin bir kisminin yerine daha genc
fidanlar dikilmistir. Bu nedenle Universite Caddesindeki agaglarin tamami ayni yas ve gelisme formu
Ozellikleri gostermemektedir. Ayrica 30 adet agacin kesilmis ve yenilenmemis oldugu belirlenmistir. Bakim
calismalari kapsaminda tepe sirgunleri ve yan dallarinin kesilmis olmasi nedeniyle adaglarin buyuk
bolimu dogal gelisme formuna sahip degildir (Sekil 2).
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Sekil 2. Universite caddesi.
Figure 1. University Street.

Bu calismada Universite Caddesindeki yol agaglarinin tag értiisiinun 1.88 ha genisliginde oldugu
belirlenmistir. Agaclarin yaprak ytzey alani ise 10.92 ha olarak hesaplanmistir. Agaclarin yapraklariyla bir
yilda atmosferden 141.9 kg O3, 1.29 kg NO,, 15.61 kg SO, , 2.41 kg PM10 olmak tzere toplam 161.61 kg
(8.5¢r m2) kirletici uzaklastirma potansiyeline sahip oldugu belirlenmigtir (Cizelge 1).

Cizelge 1. Agaclar tarafindan atmosferden uzaklastirilan kirletici miktari
Table 1. Air pollutant removed form atmosphere

Kirleticiler Kirletici Uzaklastirma Potansiyeli (kg)

O3 141.9
NO, 1.29

SO, 15.61
PM10 241
Toplam 161.21 kg
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TARTISMA ve SONUC

Bitkilendirilmis yollar yapi yogunlugunun ylksek oldugu kentsel peyzajlarda koridor islevi
olusturmaktadir. Universite Caddesi izmir'in en eski ve az sayidaki agach yollarindan biridir. Sahip oldugu
agaclar ile bitiinlesen bu yol Bornova'daki genis yesil alanlar arasinda sayilan yerleskeler arasinda
baglanti olusturmasi agisindan ekolojik Gneme sahiptir.

Bitkilerin hava temizleme fonksiyonu yaprak blyUklugu, sekli, yaprak yizey alani gibi bitkilerin
fiziksel 6zelliklerine, ve iklim &zellikleri ve hava kosullarina ve atmosferdeki kirletici miktarina bagli olarak
degisir (Nowak et al. 2006). Bu nedenle farkh ¢alismalardan elde edilen degerlerin karsilastiriimasi birim
alandaki kirletici tutma miktari dikkate alinarak yapiimaktadir.

Universite Caddesindeki agagclar tarafindan tutulabilecek kirletici miktari 8.5 gr m? belirlenmistir. Bu
deger izmir'in Balgova ilgesindeki (1.30 gr m?) (Berberoglu et al. 2019) ve Londra'daki yol agaglari (3.97
or m2) icin yapilan tahminlerin Uzerindedir. Bu durum agag turlerinin, dikim araliklarinin ve agaclarin
fiziksel 6zelliklerinin farkli olmasiyla agiklanabilir.

Agaclarin atmosferdeki kirleticileri filtreleme islevlerinin kirletici kaynaklarina yakin olduklarinda
daha yiksek (Freer-Smith et al. 2005) olmasi nedeniyle kent icindeki yollarin uygun sekilde
adaglandiriimasi kentin hava kalitesinin ve kent ekolojisinin iyilestiriimesine olumlu katkida bulunur.
Bornova ilgesindeki kirlilik dlgimleri atmosferdeki kirletici gazlarin kis aylarinda Ekim, Kasim ve Aralik’ta,
yaz aylarinda ise Temmuz ve Agustos aylarinda yilksek oranlara ulagtigini géstermektedir. Universite
Caddesinde yer alan demir agaclari herdem yesil olmasi nedeniyle atmosferden kirleticileri uzaklastirma
islevlerini yil boyunca surdurur.

Adaclarin sagladigi ekosistem servisleri tag yapisiyla dogru orantilidir. Bu nedenle dogal gelisme
formunu koruyan agaclarin sagladigi ekosistem servisleri yiksektir (Nowak et al. 2006). Arastirma
alanindaki bircok agag¢ sert bir sekilde budanmistir. Gévdenin Ust kisminin belirli bir ylkseklikten
tamamen kesilmesi seklinde yapilan sert budamalar agaglarin sagligini olumsuz etkilemekte ve yasam
sirelerini kisalmasina neden olmaktadir. Aga¢ gdvdelerinde olusan bu genis ylzeyli yaralarin agag
tarafindan kapatiimasi mimkin degildir. Agaclari mantar ve boceklere karsi dayaniksiz hale getiren bu
budamalar ayrica agaclarin dizensiz bir sekilde dal gelistirmesine yol agmakta ve agaclarin dogal
blyime formlarini kaybetmesine yol agmaktadir. Tag ortisinin kigultildiga durumlarda bu yararlar
azalmaktadir. Ne yazik ki Universite caddesindeki agaclarin tac ortusu yan dallarinin ve tepe surgunlerinin
kesilmesine bagli olarak kucultulmektedir.

Bunun yani sira yasli ve yetiskin agaclarin bulundugu yesil alanlarin ekolojik degeri yuksektir
(Forman 2014). Bu nedenle kent icinde Universite Caddesi gibi yetiskin agaclar igeren bulvarlarin
korunmasi ve yonetiimesi kent ekolojisi agisindan énemlidir.

Acik-yesil alanlardaki mevcut bitki varliginin fiziksel 6zelliklerinin bilinmesi ve bu verilerin diizenli
olarak glncellenmesi kentsel agik-yesil alan yonetimi g¢alismalarina buylk kolaylik saglamaktadir. Bu
veriler kentteki mevcut koridorlarin sagladigi ekosistem servislerinin niceliksel olarak ortaya konulmasi
agisindan énemlidir.

Bornova ilgesi ve izmir kentindeki benzer karaktere sahip agacli yollarin sagladi§i ekosistem
servislerinin hesaplanmasi bu alanlarin korunmasi ve iyilestiriimesine yodnelik dnlemlerin alinmasini
saglayacaktir.

Sonug olarak kent icinde yesil koridorlar olusturulurken secilecek bitki tlrlerinin bu alanlardan
beklenen ekosistem servisleri dikkate alinarak belirlenmesi ekolojik kalitesi ylksek yesil alanlara sahip
dayanikli kentlerin olusmasina katki saglayacaktir.
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oz
Amagc: Bu galismanin amaci, tuketicilerin gida israfinin énlenmesine yonelik tutum
ve davraniglarini belirlemek ve gida israfinin azaltilmasi igin 6neriler gelistirmektir.

Materyal ve Yéntem: Aragtirmanin verileri, izmir'de niifusun en yogun oldugu bes
ilcede toplam 150 tlketici ile yuz yuze yapilan anketlerden elde edilmigtir.
Kavramsal cergeve, literatirde gida israfina yonelik davraniglar Uzerinde etkili
oldugu belirlenmis faktorler bir araya getirilerek gelistirilmistir. Bu faktorleri
degerlendirmek ve degiskenleri, gida israfi davraniginin ayri ve bagimsiz alt
boyutlarini temsil eden yapilara ayirmak igin faktor analizinden yararlaniimistir.

Arastirma Bulgulan: Arastirmanin bulgularina gore, “kisisel”, “ekonomik”, “fayda”,
“planlama” ve endise” isimlendirilen faktor gruplaridir. En fazla taze meyve ve sebze
israf edilirken, kirmizi et ve et Grlinleri israf edilmemektedir.

Sonug: Tulketiciler gida israf ettiklerinin farkinda ve kisisel olarak bunu azaltmanin
yollarini denemeye istekli bulunmustur. Elde edilen sonuglar, tiketicilerin gida israf
etmeme davranigini gelistirebilmesi icin bazi dnerilerin olusturuimasina rehberlik
etmis ve bu Onerilere makalede yer verilmistir.

ABSTRACT

Objective: The aim of this study is to determine the attitudes and behaviors of
consumers towards preventing food waste and to develop suggestions for reducing
food waste.

Material and Methods: The data of the research were obtained from face-to-face
surveys with 150 consumers in five districts with the highest population in izmir. The
conceptual framework has been developed in the literature by combining the factors
that are stated to be effective on behaviors related to food waste. Factor analysis
was used to evaluate these factors and to separate the variables into structures that
represent separate and independent sub-dimensions of food waste behavior.

Results: According to the results of the research, factor groups were named as
‘personal’, ‘economic’, ‘utility’, ‘planning’ and ‘concern’. Most products that are
wasted while fresh fruits and vegetables, meat and meat products are not wasted.

Conclusion: Consumers were aware that they were wasting food and were willing
to try ways to reduce waste. Some suggestions are also included in the article so
that consumers can improve their non-food waste behavior.

253


https://doi.org/10.20289/zfdergi.717528
mailto:nevin.demirbas@ege.edu.tr
https://doi.org/10.20289/zfdergi.717528
https://orcid.org/orcid-search/search?searchQuery=0000-0003-4740-7011
https://orcid.org/orcid-search/search?searchQuery=0000-0002-0541-1437

Daysal & Demirbas

GiRiS

Artan dinya nifusu ile birlikte beslenme gereksinimi ve gida glivencesizligi de artmaktadir. Gida
israfl ciddi cevresel ve sosyo-ekonomik sorunlar dogurmakta (Stefan et al., 2013), dolayisiyla gida
israfinin onlenmesi, kaynaklarin daha etkin kullaniimasi ve gelecek nesiller igin yasanabilir bir diinya
birakmak adina son derece 6nemlidir. Bu agidan, gida kayip ve israfinin azaltiimasi, tim Ulkelerin gida
glivencesi acisindan birinci 6nceligidir (Demirbas, 2019). Gida israfi insan tliketimi icin uygun ancak
tlketici seviyesinde farkli nedenlerle degerlendiriimeden atilan gidalardir (Oral, 2015).

Dinyada gida israfi giderek tartisilan bir konu olmakla birlikte, israf miktarlari ve kompozisyonu
Uzerine ¢ok az guvenilir veri bulunmaktadir (Lebersorger & Schneider, 2011). Bununla birlikte, son
yillarda gida israfina yonelik farkindalik dinya ¢capinda artmaktadir (Evans et al., 2012; Kummu et al.,
2012; Beretta et al., 2013; Quested et al., 2013; Jorissen et al., 2015) ve israfin her yil yenebilir gidalarin
Ucte biri kadar oldugu tahmin edilmektedir (FAO, 2006; Gustavsson et al., 2011). Gida israfi, gelismekte
olan ve gelismis Ulkelerde, az gelismis Ulkelere gbére daha fazla ortaya ¢ikmaktadir (Dorward, 2012).
Kalite standartlari, gidanin yanlis islemlerden gegirilmesi, zayif saklama kosullari, planlama eksikleri, gida
drininde tavsiye edilen tiketim tarihlerine dikkat edilmemesi, pismis gidanin serviste tamamen
tuketiimemesi ve cevresel faktorler gida kaybinin bagslica sebepleridir (Gustavsson et al., 2011).

Arastirma konusu hem ekonomik hem de sosyo kiltirel anlamda farkindalik olusturulmasi suretiyle
israfin azaltiimasi ve dnlenmesi ile ilgili stratejilerin geligtiriimesi agisindan dnemlidir. Bu ¢alismanin ana
amacl, izmir ilinde yasayan tiketicilerin gida israfina iligkin farkindaliklari ile gida israfinin énlenmesine
yonelik tutum ve davraniglarinin belirlenmesidir.

MATERYAL ve YONTEM
Verilerin toplanmasinda kullanilan yéntem

Arastirmanin ana Kkitlesini izmir ilinin toplam niifusu olusturmaktadir. izmir ili toplam nifusu
4.279.677dir (TUIK, 2018). Arastirmada goérlsilen tlketici sayisi oransal 6rnek hacmi formiiliyle
hesaplanmistir (Newbold, 1995).

o Np(-p)
(N -Do?p + p(1- p)

Formulde;

n = Ornek hacmi

N = izmir ili nGfusu

p = Gida israf eden tiketicilerin orani (0.50)
02px = Oranin varyansidir.

Arastirmada maksimum &rnek hacmine ulasabilmek icin p:0.50 ve (1-p):0.50 kabul edilmigtir.
Ornek hacmi, %95 giiven araliyi ve %8 hata payi ile 150 olarak belirlenmistir. Ornek hacmi ilgeler
itibariyle, izmir ilinin en yogun niifuslu ilgelerinin il niifusuna oranina gére dagitilmistir (Cizelge 1). Segilen
bes ilgenin (Buca, Karabaglar, Bornova, Konak, Karsiyaka) niifusunun toplami, izmir ili toplam niifusunun
%50’sini olugturmaktadir (TUIK, 2018).

Sorular satin alma, pisirme, muhafaza ve planlama tutum ve davranislariyla ilgili oldugu igin anket
yapilan kisiler gayeli olarak secilmistir (Mallinson et al., 2016; Stancu et al., 2016; Diaz-Ruiz et al., 2018).
Bu amagcla, anket sorulari gida aligverigini gerceklestiren ve mutfakta aktif rol oynayan tiketicilere
yoneltilmistir. TUketicilerle anketler ilgelerde bulunan market, siper market, semt pazari, bakkal, kasap,
pastane, firin gibi aligveris noktalarinda 2018 yilinin Mayis-Kasim aylari arasinda yapilmistir.
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Cizelge 1. Anketlerin ilgeler itibariyle dagilimi
Table 1. Distribution of Surveys by Districts

ilceler Toplam Nufus Gorusulen Tuketici Sayisi
Buca 492.252 35
Karabaglar 480.790 34
Bornova 442.839 31
Konak 363.181 26
Karsiyaka 342.062 24
Toplam 2.121.124 150

Kaynak: TUIK, 2018.

Verilerin analizinde kullanilan yéntemler

Arastirmada kapsama alinan gida Urunleri ; taze meyve ve sebze, kirmizi et ve et urlnleri, st ve
sut drtnleri, yumurta, kanatli et ve Urinleri, balik ve Urlnleri, pismis yemek, paketlenmis gida, ekmek ve
unlu mamuller, bakliyat, yaglar (tereyagi, aygicek ve zeytinyagi vb) ve diger gida Urtnleri olmak tzere 12
gruptan olusmaktadir. Toplanan verilerin analizinde, tlketici davraniglarini etkileyen cesitli demografik
Ozellikleri (Bektas Kenanoglu ve ark., 2010; Stefan et al., 2013; Babaogul ve ark., 2016; Stancu et al.,
2016; Undevli ve ark., 2019) dikkate alinarak karsilastirma gruplari olusturulmustur. Grup 6zellikleri
olarak; cinsiyet, yas, medeni durum, egitim, aktif olarak ¢alisma durumu, meslek, gelir dizeyi, hanedeki
birey sayisi, hanedeki cocuk sayisi, hane aylik geliri ve hane aylik mutfak harcamasi alinmistir.
Tuiketicilerle yapilan anketlerde demografik sorular kapali uglu olarak, diger sorular ise 7’li Likert dlgegi
kullanilarak coklu ifadelerden olusturulmustur. Bir toplamali siralama teknigi olan Likert Olgegi, tutum
Olgekleri icinde en yaygin olarak kullanilanidir. Bunun nedeni, Likert tipi dlgeklerin gelistiriimesinin diger
Olceklere gore daha kolay ve kullanighhginin da yiksek olmasidir (Tavsancil, 2014; Bora ve Altunisik,
2016; Savran & Demirbas, 2017). Tulketicilerin gida israfi konusundaki bir ¢ok calismada tutum ve
davraniglari 6lgmek amaciyla Likert tipi dlgceklerden yararlaniimistir (Mallinson et al., 2016; Mondejar-
Jimenez et al., 2016; Gaiani et al., 2018).

Bu calismanin kavramsal modeli, literatlirde gida israfina yénelik davraniglar tzerinde etkili oldugu
disunulen faktorler bir araya getirilerek gelistiriimis ve bu faktdrler arasindaki iligkiler, Sekil 1'de
gosterilmistir.

Giada Israfn Gida
N ometimi H=2 1 | w2 Tercihleri
Ha H1 Grda
Harcamalar:
//- H‘\-.\M Hﬁh—"—“——-—____ .

Sekil 1. Gida israfina yonelik davraniglar Uzerinde etkili olan faktorler.
Figure 1. Factors affecting food waste behavior.

Kaynaklar: Abdelradi, 2018; Diaz-Ruiz et al., 2018.
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Calismanin amaci dogrultusunda, s6zi edilen faktorleri degerlendirmek igin bazi degiskenler
ankete dahil edilmistir. Bu degiskenleri, gida israfi davranisinin ayri ve bagdimsiz alt boyutlarini temsil
eden yapllara veya faktorlere ayirmak igin faktor analizi uygulanmistir.

Faktor Analizi, birbirleri ile iligkili veri yapilarini birbirinden bagimsiz ve daha az sayida yeni veri
yapilarina donustirmek, bir olusumu ya da olayi agikladiklari varsayilan dediskenleri gruplayarak ortak
faktorleri ortaya koymak, bir olusumu etkileyen degiskenleri gruplamak amaciyla basvurulan yontemdir
(Ozdamar, 2002; Ozdamar, 2004; Tavsancil, 2014; Pallant, 2017). Faktér analizi gézlenen ve aralarinda
korelasyon bulunan x veri matrisindeki p degiskenden gdzlenemeyen fakat degiskenlerin bir araya
gelmesi ile ortaya ¢ikan, siniflamayl yansitan rasgele faktorleri ortaya cikarmayr amaglamaktadir.
Turetilen bu yeni degiskenlere “faktdr” adi verilmektedir. Kullanim amaci daha ¢ok, fazla sayidaki veriler
setinin azaltilmasi ve basitlestiriimesidir. Boylece ¢ok sayidaki veri setinde, degiskenler arasindaki
bagintilar ve dnemli hususlar agiga kavusturulmaktadir (Ozdamar, 2002; Ozdamar 2004). Genel olarak
iyi bir faktorlestirmede; degisken azaltma olmasi, Uretilen yeni degiskenin ya da faktérler arasinda
iliskisizlik saglanmasi ve yeni elde edilen faktdrlerin anlamli olmasi gerekmektedir (Tatlidil, 1992).

Faktor analizi belirli asamalardan olusmaktadir: Bunlar sirasiyla,

1-Faktor analizine uygun degiskenlerin kurgulanmasi ve faktor analizine konu olacak degiskenlerin
aralikh veya oran 0Olgeklerine uygun sekilde hazirlanmasi,

2-Verilerin analize uygunlugunun belirlenmesi i¢in givenirlik analizi (Cronbach Alpha (a) degerinin
bulunmasi) sonrasinda KMO ve Bartlett Test istatistiklerinin hesaplanmasi, (KMO degeri 0,5'in altindaki
dusuk olan veri setleri icin faktor analizi yapilmasi uygun degildir) ve

3- Bartlett Test istatistiginin secilen given araligi sinirlarina gére anlamli olmasi gerekmektedir.

Daha sonraki asamalarda faktdrlerin elde edilmesine gecilmektedir. Son asama ise, faktdrlerin
isimlendirilmesi ve yorumlanmasidir. Bunun igin, degisken ile ortak faktor arasindaki iliskiyi gésteren bir
korelasyon katsayisi olan faktér yiukl degerlerinden yararlaniimaktadir. Faktér analizinde yer alan
degiskenler, asagidaki gibi ifade edilebilir,

Xi= AirFy + Ak + + AimFm + Ui
Xi = Standartlastiriimis i'inci degisken

Aij= Ortak j faktoriinde standartlastiriimis goklu regresyon katsayisi (i degiskeninin j ortak faktoru
Uzerindeki etkisine iliskin standartlastiriimis ¢coklu regresyon katsayisi)

F= Ortak faktor
Ui= i’inci degigken igin essiz faktdr (Ortak faktdrlerce agiklanamayan kismi gdsterir)

m= Ortak faktor sayisi

Faktor analizi neticesinde elde edilen ortak faktorleri degiskenlerin lineer bir kombinasyonu olarak
su sekilde ifade edilebilir.

F=Wi Xy + WipXo +. ... + Wi Xy

F;= i'inci faktoriin tahmini

W,;= Faktor skoru (katsayisi); agirhk

k= Degigken sayisi

Analiz sonucu kacg faktor elde edilirse, o kadar denklem var demektir. Ancak, her zaman birinci
faktérun agirhdi (katsayisi) en ylksek olanidir. Diger bir deyisle, birinci faktdr toplam varyans icinde en
blyUk paya sahip olandir.
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ARASTIRMA BULGULARI ve TARTISMA
Tuketicilerin demografik ve sosyo-ekonomik 6zellikleri

Tuketicilerin %70’i kadin, %30’u erkeklerden olusmaktadir. Yas dagihmi 20 ila 73 arasinda
degismekte ve yas ortalamalari ise 36.46 yildir. Tlketicilerin %64.7’si yiksekdgretim mezunu, %26’si lise
ve %9.3'U ilkokul mezunudur. Katihmcilarin %67.2'si evli bireylerden olugsmakta, %69.3'U fiili is yasami
icinde ve %30.7’si (issiz, emekli, 6grenci) calismamaktadir. Tiketicilerin %38'inin ayhk geliri 1601-2499
TL arasindadir. Hane toplam geliri hanelerin %38inde 3500-5499 TL, %23.7’sinde ise 1601-3499 TL
arasinda degismektedir. Ailelerin %37.3'Unde mutfak harcamasi 500 TL ve altinda, %40.7'sinde 501-900
TL arasinda ve %22’sinde 901TL ve Uzerindedir. Ailelerin aylik ortalama mutfak harcamalari 908.33 TL,
mutfak harcamalarinda maksimum tutar 2500 TL, minimum tutar ise 200 TL’ dir. Hanede yasayan birey
sayisi hanelerin %66.7’si i¢in (¢ ve daha fazla bireyden olusmakta ve hanelerin %93.3’Unde 0-6 yas arasi
gocuk bulunmamaktadir.

Gida uriinlerinde israf diizeyi

Tulketicilerin %68’i gida israf ettiklerini ve sadece %32'si ise israf etmediklerini belirtmiglerdir.
Tuketicilerin en ¢ok taze meyve ve sebze (2.4) israf ettigi belirlenmistir. Bunu sirasiyla pismis yemek
(2.09) ile ekmek ve unlu mamuller israfi izlemektedir (1.99). Taze sebze ve meyve satin alan tlketicilerin
%51.3’Un0n satin aldiklari Grtnlerin %10’undan daha azini israf ettikleri belirlenmistir. Pismis yemek satin
alanlarin %59.3’'0 de satin aldiklari gidanin %10’'undan azini israf etmektedir. Buna karsin, kirmizi et ve
et Urlnleri satin alan tuketicilerin ¢cok buyUk bir kisminin (%87.3) hi¢ kirmizi et ve et Grind israf
etmedikleri belirlenmistir. Yine, yumurta, kanatl eti ve Urlnleri ile balik ve Urlnleri alanlarin sirasiyla
%86.7, %74.7 ve %82.7’si satin aldiklari Grlnleri israf etmediklerini belirtmislerdir. Yad satin alan
tuketicilerin %83.3'U ve bakliyat satin alan tiketicilerin %72.7’si hi¢ gida israf etmemektedir. Sit ve st
Urtinlerinde hig israf yapmayanlarin orani daha azdir (%58) ve ancak %35.3’'0 %10’dan daha az israf
etmektedir. Paketlenmis gida satin alanlarin %44.7’sinin hi¢ gida israf etmedikleri belirlenmistir. Bu
Urtnlerin %10 ve daha azini israf edenlerin orani ise %42'dir. Ekmek ve unlu mamuller satin alan
tuketicilerin %50’si satin aldiklari ekmek ve unlu mamullerin %10’'undan azini israf etmektedir.

Goruldigu gibi secilen gida gruplarinda israf dizeyleri genellikle %10 ve altindaki oranlardadir.
Ekmek ve unlu mamuller, pismis yemek, taze meyve ve sebze ile siit ve sit Urlnlerinde ise israf orani
(%11-25) daha yuksektir. Satin alinan gidalarin %50 ve fazlasinin israf edildigi Griinler sadece ekmek ve
unlu mamuller ile pismis yemek olmakla birlikte, gcok az sayida tlketici bu diizeyde gida israf etmektedir

(Cizelge 2).

Cizelge 2 . Cesitli gidalarin israf diizeyleri

Table 2 .Waste levels of various foods

Hic < %10 %11-25 %26-50 %50 < ort.

Uriinler @ 2 3) 4) O]
n % n % n % n % n %

Taze Sebze ve Meyve 42 280 77 513 26 173 5 33 - - 24
Kirmizi Et ve Et Uriinleri 131 87.3 16 10.7 3 2.0 - - - - 1.10
Siit ve Siit Urainleri 87 58.0 53 35.3 6 4.0 4 2.7 - - 1.43
Yumurta 130 86.7 16 107 4 2.7 - - - - 1.16
Kanath Eti ve Uriinleri 112 747 33 220 3 2.0 2 13 - - 1.30
Balik ve Uriinleri 124 82.7 19 12.7 6 4.0 1 0.7 - - 1.20
Pismis yemek 23 15.3 89 59.3 28 18.7 9 6.0 1 0.7 2.09
Paketlenmis Gida 67 447 63 420 18 120 2 13 - - 1.72
Ekmek ve Unlu Mamuller 36 240 75 500 30 200 7 20 2 13  1.99
Yaglar 125 83.3 20 13.3 4 2.7 1 0.7 - - 1.23
Bakliyat 109 72.7 35 23.3 5 3.3 1 0.7 - - 1.26
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Faktér analizi sonuclari

Calisma kapsaminda tiiketicilerin gida israfini 6nleme ile ilgili tutum ve davraniglari Likert Olgegi ile
hazirlanan ifadelerle belirlenmistir. Olgegdin glivenilirligini belirlemek igin yapilan Guvenilirlik Analizi
sonucunda, 6lgegin Cronbach’s Alpha degeri 0.801 bulunmustur. Bu deger calismada kullanilan dlgegin
guvenilir oldugunu gostermektedir.

Faktér Analizi yapabilmek icin Kaiser Meyer-Olkin (KMO) degerinin 0.5'in (izerinde olmasi
beklenmektedir. Bu calismada, ilgili KMO degeri 0.707 olarak hesaplanmis (Cizelge 3) ve Faktor
Analizine uygun oldugu belirlenmistir. Ek olarak, Bartlett'in Kiiresellik Testi’'nde p degerinin 0.05'ten kiiglk
(p=0.000) belirlenmis olmasi, 6gelerin uygulanabilirliginin bir diger gostergesidir.

Cizelge 3. KMO ve Bartlett's Test Sonuglari
Table 3. The results of KMO and Bartlett’'s Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.707
Bartlett's Test of Sphericity Approx. Chi-Square 444.041
df 91
p .000

Aciklanan toplam varyansin 6zdegerleri faktdér sayisinin belilenmesinde dikkate alinmistir.
Ozdegerleri birden biiyiik olan degiskenlerin sayisi faktérlerin sayisini belirlemistir. Faktér adlandirmada,
degisken puanlari ile ortak faktorler arasindaki iliskiyi gosteren korelasyon katsayisi faktor puanlarindan
faydalaniimigtir (Field, 2006). Sosyal bilimlerde faktdr puanlarinin degismesine ragmen, en kiglk faktor
puaninin 0.30 oldugu kabul edilmektedir (DiStefano et al., 2009). Faktér adlandirmada, en biylk faktor
puani veya birkag faktoriin ortak 6zellikleri goéz 6nliinde bulundurulmaktadir. Bu ¢alisma igin 6zdegerlerin
1'den blylk oldugu faktorlerin sayisi bes olarak belirlenmistir. Bes faktoriin  tanimlanma orani
%62.407'dir. Model faktdr sayisinin belirlenmesinden sonra, her bir faktérdeki degisken sayisi ve
degiskenlerin faktére gore dagilimi belirlenmistir. Boylece her bir faktoriin faktér puanlari hesaplanmistir.
Faktor puanlari degigkenlerin her faktordeki 6nemini gdstermektedir. Buna gore, tlketicilerin gida israfini
onleme ile ilgili tutum ve davranislarina iliskin maddeler ve bu maddelerin faktér puanlari gizelgede
gOsterilmistir (Cizelge 4).

Cizelge 4. Degiskenlerin Faktorlere Gore Dagilimi

Table 4. Distribution of Variables by Factors

Ailemi israf konusunda uyaracagim. .764

Diinyada bu kadar aglik varken yiyecekleri atmak ahlaksizlktir. 700

Gidalarin muhafaza kosullarini 6grenir ve uygulamaya caligirim. 576

Gida israf ettigimde kendimi kétu hissediyorum. .518

Sofradan kalan yiyecekleri tekrar kullanmayi diisiintyorum. 722

Gida israf etmeyerek aile butgesine katkida bulundugumu diisiiniyorum. 681

Her zaman satin aldigim tum yiyecekleri tiketmeye ¢aligirm. 573

Yiyeceklerin israf edilmemesi gerektigine inanarak yetistirildim ve hala buna gore yagiyorum. 542

Tuketilen gidalarin vitamin ve protein agisindan zengin olmasi énemlidir. 839
Uriinler arasinda fiyat karsilagtirmas| yaparim. .743

Bir aligveris listesi yaptigimda ona her zaman siki sikiya bagli kalirm. 880
Birkag glin 6ncesinden ne pisirecegime karar veririm. .700
Son tuketim tarihi yaklasan gida urunlerini atarim. .749

Hazirladigim yemeklerin yetmemesinden endise duydugumdan hep daha fazlasini pisiririm, 747
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Faktor analizinin son asamasi degiskenlerden elde edilen faktérleri isimlendirmektir. isimlendirme
sirasinda en yiksek faktdér puani esas alinmakta ve bir grubu temsil etmek igin ortak bir isim
olusturulmaktadir. Tulketicilerin gida israfini dnlemeye ydnelik tutum ve davraniglari ile ilgili faktor
isimlendirmeleri, Cizelge 5’de gdsterilmigtir.

Cizelge 5. Faktérlerin isimlendirilmesi

Table 5. Naming of the Factors

Ailemi israf konusunda uyaracagim.
1-Kisisel
Dunyada bu kadar aglik varken yiyecekleri atmak ahlaksizliktir.

Gidalarin muhafaza kosullarini 6grenir ve uygulamaya ¢ahlsirim.

Gida israf ettigimde kendimi k6t hissediyorum.

Sofradan kalan yiyecekleri tekrar kullanmayi dusunidyorum.
Gida israf etmeyerek aile bltgesine katkida bulundugumu dugtndyorum.

2-Ekonomik
Her zaman satin aldigim tum yiyecekleri tiketmeye galigirm.

Yiyeceklerin israf edilmemesi gerektigine inanarak yetistirildim ve hala buna gére yasiyorum.

Tuketilen gidalarin vitamin ve protein agisindan zengin olmasi énemlidir. 3Favd
. -Fayda
Urinler arasinda fiyat karsilastirmasi yaparim.

Bir aligverig listesi yaptigimda ona her zaman siki sikiya bagh kalirim.
) o ) . ) N 4-Planlama
Birka¢ glin 6ncesinden ne pisirecedime karar veririm.

Son tiketim tarihi yaklasan gida triinlerini atarim. & End
-Endise
Hazirladigim yemeklerin yetmemesinden endise duydugumdan hep daha fazlasini pisiririm.

SONUC

Bu arastirmada, tiketicilerin yaklasik %70’inin gida israf ettidi belirlenmistir. Farkl Grtn gruplarinda
degismekle birlikte, genel olarak israf diizeyi %10 civarinda yogunlasmaktadir. Ozellikle kolay bozulabilen
taze ve meyve grubu ile ¢cok sik satin alinan ekmek ve unlu mamuller israfta 6ne ¢ikmaktadir. Kirmizi et
israfin olmadidi gidalardan biridir. Baska bir ilde yapilan bir galismada da benzer sonuglara ulagiimistir
(Undevli ve ark., 2019).

Faktor analizi sonuglarina goére, tuketicinin gida israfinin dnlenmesine yonelik tutum ve davraniglari
“kisisel”, “ekonomik”, “fayda”, “planlama” ve endise” faktdr gruplarinda toplanmistir. Birinci siradaki
“kigisel” faktdr grubu icinde yer alan ifadelere gore, tiketicilerin gida israfini azaltmada istekli olduklari
anlasiimaktadir. Ancak faktor oncelik sirasina goére, mutfak pisirme plani ve aligveris plani yapma konusu
geride kalmaktadir. Yine elde edilen sonuglar, gida glvenligi endisesinin israf nedenleri arasinda yer
aldigini géstermektedir. Mutfakta gida muhafazasi, etkin buzdolabi kullanimi ve aligveris 6ncesi etkin bir
ihtiyac listesi ve pisirme planina sadik kalinmasi yine gida israfini azaltabilmek agisindan degerli
onlemlerdir. Nitekim, COVID-19 doéneminde sokak kisitlamalarinin ve ticari g¢alisma saatlerindeki
kisittamalarin, tuketicilerin israf davraniglarini olumlu ydnde etkiledigine iliskin calismalar da
yayinlanmaya baslamistir (Jribi et al., 2020). Sosyo-ekonomik agidan (gida mevcudiyeti (yoksunluk-kisa
surede gidaya ulasamama kaygisi), kisith hareketler, gelir kaybi gibi) ortaya c¢ikan faktorlerin gida
davranisini israf agisindan olumlu etkiledigi belirtiimektedir. Bu ¢alismalarin sonuglari hanehalki gida
israfini 6nleme davranisini daha da gelistirmek icin bir temel olusturabilir. Pandemi gibi olagan disi
kosullar haricinde tiketicilerin satin alma ve israfi 6nleme davraniglarinin gelistiriimesi i¢in, kamu spotlari
hazirlanmasi ve alternatif israf azaltma yollari i¢in farkindalik kazandirilabilir (Stefan, 2013; Bravi et al.,
2019; Karakas, 2019). Toplumun gelecegi i¢in egitim sisteminde anaokullari ve ilkdgretim planlarina
saglikli beslenme temasi igine gida israf etmeme bilincini olusturacak konular eklenebilir.
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Dogal olarak, israfi onleme cgalismalari sadece tiiketim asamasinda alinacak onlemlerle ilgili
cabalari degil, Uretimden tlketime kadar olan gida arz zinciri boyunca ortaya c¢ikan kayiplari 6nleme
ve/veya azaltma gabalarini da kapsamaktadir. Bu ¢abalar ¢esitli ulusal ve uluslararasi organizasyonlar
cercevesinde gercgeklestiriimektedir. Bu organizasyonlara Tirkiye’de de Gida Bankaciligi alaninda faaliyet
gOsteren dernek ve sosyal teknoloji girisimleri 6rnek olarak gosterilebilir (Demirbas et al.,, 2017;
Demirbas, 2018).
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0z
Amagc: Bu arastirmada; toz, granil ve pelet formdaki sut sigin karma yemlerinin

ham besin madde igerikleri kimyasal ve yakin kizilétesi yansima spektroskopi
(NIRS) metodlariyla analizleri yapiimis ve sonuglari degerlendirilmistir.

Materyal ve Yontem: Farkli zamanlarda her bir formdan alinmis 50 karma yem
orneginin ham besin madde analizleri her iki metotla yapilmistir.

Arastirma Bulgulari: Kuru madde degerleri hari¢ diger besin madde degerleri
bakimindan, yem formlarinin kimyasal analizi sonucundaki fark istatiksel olarak
6nemli cikmamistir. Ham protein (HP) ve ham yag (HY) bakimindan yem formlari
arasindaki farklar, NIRS metoduna goére analizde ise; ham protein (HP) ve ham yag
(HY) bakimindan, yem formlari arasindaki farklar istatistiksel olarak 6nemli olmadigi
bulunmustur. Oysan NIRS’a gore; KM, ham kil (HK), organik madde (OM) ve ham
seliiloz (HS) bakimindan yem formlari arasindaki farkin énemli oldugu gorilmustir
(P<0.05). Kimyasal ve NIRS analizlerinin KM, OM ve HP degerleri arasinda
istatistiksel fark gézlenmezken, iki analiz metodunun HK, HY ve HS degerlerinde ise
istatistiksel farklar goriilmistur (P<0.05).

Sonu¢: Yemlerin iki farkli enerji formdline goére kimyasal ve NIRS analiz
sonuglarina goére hesaplanmis metabolik enerji icerikleri karsilastiriimig, sadece
esitlik 1’e gore istatiksel fark bulunmustur (P<0.05).

ABSTRACT

Objective: In this study, Crude nutrients contents of dairy cattle mixed feeds in
powder, crumble, and pellet form were analyzed by chemical and near-infrared
reflectance spectroscopy (NIRS) methods, and the results of analyzes were
evaluated.

Material and Methods: Crude nutrient analysis of 50 mixed feed samples taken
from each form at different times, was done by both methods.

Results: As a result of the chemical analysis of the feed forms, the difference
among the samples in terms of other nutrient values except for dry matter (DM)
values was statistically insignificant. According to the analysis of feed forms on the
NIRS method, it was found that the difference among the feed forms in terms of
crude protein (CP) and ether extract (EE) values was not statistically significant. On
the other hand, it was found that the differences among the feed forms in terms of
the DM, crude ash (ash),organic matter (OM) and crude fiber (CF) in NIRS method
were statistically significant (P<0.05). While no statistical difference was observed
between DM, OM and CP values of chemical and NIRS analyzes, it was seen that
the differences between two methods at ash, EE and CF values were statistically
significant (P<0.05).

Conclusion: The metabolisable energy values of feeds calculated according to two
different energy formulas between the chemical and NIRS methods were compared,
only the value of equality 1 was found statistical difference (P<0.05).
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GiRiS

Dinya yem Uretimi %3 artarak 1. 103 milyar tona yukselmistir. Her yil dizenli olarak yapilan bir
aragtirmaya gore, 144 ulkenin yaklasik 30000 yem fabrikasinin bilgilerini igermektedir. Bu arastirmaya
gore son 5 yili agkin surede, yem endustrisi, her yil esit seviyelerde ortalama %2.76 oraniyla %14.6
biyudigu gorilmistir. Cin, ABD, Brezilya, Rusya, Hindistan, Meksika, ispanya ve Tirkiye, Diinya yem
Uretimindeki ilk 8 siradaki Ulkelerdir. Bu llkeler dinya yeminin %55'ni Uretmektedirler: Bu ulkeler,
Dinya’daki yem fabrikalarinin  %59'nu bulundurmaktadirlar. Karma yem sektoriinin gelisimi,
hayvanciliktaki gelismelerin ve yeniliklerin géstergesi olarak dusunulebilir. Yumurta tavugu, etlik pilic ve
sut sigircihdi, yem uretiminde agirlikli olan sektdrlerdir (Anonymous, 2019a). FAO (The United Nations
Food and Agriculture Organization)’ya gére 2050 yilina kadar gida talebi %60 artacag bildirilmigtir. Ayni
zamanda; 2010-2050 yillari arasinda et Uretimi yaklasik %70’e, su Urinleri %90'a ve sit sigirciigi da
%55 artis planlariyla, hayvansal protein Uretimi her yil %1.7 bayimesi tahmin edilmektedir (Anonymous,
2019b). Dolayisiyla yem ve hayvan Besleme calismalari, bir yandan hedef odakh yem ve rasyon
uygulamalari Uzerinde arastirmalar yaparken, 6te yandan da hizh ve etkili teknolojik uygulamalari
gelistirmeye odaklanmistir (Unlii ve ark., 2015). Mikro besin madde igeriklerinin tespiti yani sira, yeni yem
hammaddelerin besin madde igeriklerinin tahminine ydnelik, NIRS ¢alismalari yogunlagmistir.

Kaba ve yodun yem yani sira, diger ciftlik veya evcil hayvanlarin karma yemlerinin besin madde
kalitesinin tespitinde NIRS teknolojisi Gzerinde durulmaktadir (Goldman ve ark., 1987; Osborne ve Feam,
1988; Fontanieve ark., 2001; Pérez-Marinve ark., 2004; Cabezuelo ve ark., 2011; Decruyenaere ve ark.,
2012; Pehlevan ve Ozdogan, 2015; Karaman ve Erdemir, 2018). Diger taraftan, veri seti olusturulan her
tarld yemin sindirilebilir organik madde, ADF ve NDF degerlerinin NIRS teknolojisiyle, tek bir analitik
islemde belirlenebilmesine kolaylik sagladigi bildirmektedir (Stuthve ark., 2003). Onceki bir galigmada;
yaygin kullanilan proteince zengin yemlerin nem, ham protein ve bazi 6nemli amino asitlerin hizli ve
dogru belirlenmesine olanak saglayan NIRS ayarlar (kalibrasyonu) gelistiriimistir. Bu calismada
orneklerin aminoasit degerlerinin dogrulugu %85-98 araliginda gézlemlenmistir. Karma yem igeriginin
dogrulugu icin NIRS tekniginin, daha yararli hale getirilebilecegi ve bdylece karma yemlerin Uretim
maliyetleri ve kalitesinin iyilestirilecegi bildirilmistir (Fontaineve ark.,2001). Benzer bir baska calismada
ise; bazi bugdaygil yemlerin nem, ham protein ve bazi énemli aminoasitlerin hizli ve dogru tahmini icin
NIRS ayarlari (kalibrasyon) gelistirilerek, yemlerin aminoasit degerlerinin %70-98 arasinda dogrulugu
tahmin edilmigtir (Fontaineve ark., 2002 ). Nitekim Yeni Zelanda da misir Gzerinde daha evvel yapilan bir
arastirma sonuglari da bu yonde oldugu bildirilmistir (Corson ve ark., 1999). Cabezuelo ve ark., (2011) da
NIRS metodolojisini kullanarak ham maddelerde hayvansal yemlerin tespiti igin ¢alisma yuritmuglerdir.
Peletlenmis domuz ve hindi karma yemlerinde, pelet kalitesi ve ufalanma orani yani sira besin madde
iceriklerinin ortaya koyuldugu bir ¢alismada da;NIRS ve kimyasal analizlerinin sonucuna goére ufalanma
degeri, sellilozlu ve yaglh karma yemlerde daha yiksek oldugu bildiriimistir (De Jongve ark., 2014).

Onceki ¢alismalar 1s1ginda mevcut bu galismada ise; siit inegi karma yem formlarinin besin madde
iceriklerinin belirlenmesinde NIRS ve kimyasal yontemlerin karsilastiriimasi, karma yem formunun NIRS
sonugclarina gore farkli metotlarla hesaplanmis enerji degerleri ortaya konmustur.

MATERYAL ve YONTEM

Arastirmada; ticari bir yem fabrikasindan alinan toz, granil ve pelet formdaki karma yemler
kullaniimigtir. Bu amacla farkli zamanlarda alinan 50 tane karma yem &érneginin, her birinin toz, grandl ve
pelet formu olmak tzere toplam 150 érnek degerlendirilmistir. Arastirmada ticari tretilmis karma yemlerin
iceriginin, % 70’lik kismi ayni hammaddelerden, geri kalan kisminin ise,ham madde cegsidi ve maliyeti
sebebiyle farkli yem hammaddeleri ve katki maddelerinden meydana gelmistir. Fabrikada yem Uretim
asamasinda; her yemin toz, granil ve pelet formundan ornekler alinmistir. Her yem &rneginin kimyasal ve
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NIRS analizi 3 tekrarli yurutdimuUstar. Laboratuvara getirilen ornekler; kimyasal analizi icin 1 mm’lik
elekten gececek sekilde 6gutilirken, NIRS analizinde ise dogal haliyle (6gutme yapilmadan) analiz
edilmigtir. Karma yemlerin kuru madde (KM), ham kil (HK), ham protein (HP), ham yag(HY) ve ham
seliloz (HS) kimyasal analizleri, sirasiyla, metot 934.01,metot 942.05, metot 990.03,metot 920.39
vemetot 962.09'e gore yapiimistir (AOAC, 1997).

Spektrofotometrik analiz icin, Bruker MPA (multi-purposeanalyzer; BrukerOptics, Germany) yakin
kizildtesi yansima spektrometre cihazi kullaniimistir. Kimyasal analizi yapilmis her érnek ilk 6nce NIRS
cihazina tanitiimis, daha sonra kimyasal analiz degerleri kalibrasyon verileri olusturmak igin,
cihazin“Opus yazilim programi”na girilmigtir. Boylece NIRS cihazindadlgulmus spektral veriyle, kimyasal
analizlerden elde edilen veriler (referans data olarak kabul edilecek) arasinda matematiksel iliski
kurulmasi hedeflenmistir. NIRS cihazinda siit inegi karma yemleri adi altinda pelet, grandl, toz formunda
olan 3 farkh Urin alt grubu olusturulmustur. Ayni érnekler tekrar NIRS’'da okutularak NIRS veri degerleri
elde edilmistir.

Kimyasal ve spektrofotometrik analiz sonuglarindan elde edilen besin madde degerlerine gore,
organik madde ve metabolik enerji degerleri hesaplama yoluyla bulunmustur. Organik madde (%), kuru
maddeden (%) ham kdlin (%) cikariimasiyla elde edilmistir. Gorguli (2014)'de, metabolik enerji degeri
(kcal/kg),Esitlik 1’de Alderman (1985) ve Esitlik 2’de Sauvant (1978) ve TSE (1991) tarafindan bildirilen
asagidaki iki farkl formille hesaplandigi beyan edilmigtir.

Esitlik 1:

Metabolik Enerji : (Kcal/Kg KM)= 2816+15.63*%HP +15.89*%HY? — 9.89*%HY*%HS-28.2*%HK
Esitlikte kullanilan besin madde degerleri kuru madde esasina gore verilmistir.

Esitlik 2:

MetabolikEnerjil, kcallkg OM=3260+(0.455 x HP* +3.517 x HY*)—4.037 x HS*

*Degerler g/lkg OM'dir.

L Organik madde de hesaplanmis metabolik enerji degerleri, cizelgelerde ve bulgularda kuru
maddedeki enerji degerlerine gevrilerek verilmistir.

istatistik analiz

Verilerin normal dagilisa uygunlugu SAS (1999) paket programinda test edilmistir. Normal dagilisa
uygun oldugu belirlenen 6zellikler, varyans analizine tabi tutulmus ve en kuguk kareler ortalamalari elde
edilmigtir. Ortalamalar arasindaki farklar Tukey’scoklu karsilastirma testiyle analiz edilmistir.

ARASTIRMA BULGULARI

Yem fabrikasinin degigik Uretim zamanlarindan alinmig, sut sigin karma yemlerinin farkli yem
formlarinin besin madde igerikleri ve metabolik enerji degerleri tespit edilmistir. Karma yemlerin kimyasal
analiz ve NIRS teknigine gdre elde edilen sonuglari bu ¢alismada ortaya konmustur.

Calismada farkli formdaki sigir siit karma yemlerinin kimyasal analiz degerlerinin sonuglari Cizelge
1’de sunulmustur. Karma yemlerin toz, granul ve pelet formlari arasinda KM, HK, OM, HP, HY, HS ve
metabolik enerji degerleri karsilastiriimistir. Karma yem formlarinin KM degerleri arasindaki fark harig,
diger besin madde degerleri arasindaki fark énemli bulunmamigtir (P>0.05). Granll yemin KM’si, diger
formlardan daha ylksek tespit edilmistir (P<0.05).
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Cizelge 1. Farkl formlardaki sigir siit karma yemlerin kimyasal analiz sonuglari (X+SH)

Table 1. The Chemical analysis results of dairy cattle mixed feeds at different forms (X+SE)

Besin Maddesi Toz Granl Pelet P Degeri
KM, % 89.07+0.07° 89.31+0.07° 89.03+0.07" 0.024
HK, % 7.88+0.11 8.09+0.11 7.79+0.11 0.153
oM, % 81.19+0.14 81.22+0.14 81.24+0.14 0.972
HP, % 19.66+0.20 19.64+0.20 19.70+0.20 0.973
HY, % 4.00+0.09 3.97+0.09 3.97+0.09 0.958
HS, % 9.56+0.11 9.59+0.11 9.76+0.11 0.447
ME (Esitlik 1), kcal/kg 2479.8+9.98 2479.4+10.21 2473.6+10.02 0.765
ME (Esitlik 2), kcal/kg 2812.6+8.08 2817.1+7.91 2803.6+7.91 0.800

abe: Ayni satirdaki farkli harfler istatistiksel olarak onemlidir (P<0.05)

Esitlik 1 ve Esitlik 2’ye gore hesaplanmig yem formlarinin metabolik enerji degerleri arasindaki farkin 6nemli olmadig:
hesaplanmistir (P>0.05).

Calismada st sigiri karma yemlerinin farkli formlarinin NIRS teknigine gére besin madde analiz
degerleri ise Cizelge 2'de verilmistir.

Cizelge 2. Farkl formlardaki sigir siit karma yemlerin NIRS analizi sonuglari (X+SH)

Table2. The NIRS analysis results of dairy cattle mixed feeds at different forms (X+SE)

Besin Maddeleri Toz Granul Pelet P Degeri
KM, % 89.28+0.06" 89.35+0.06° 88.80+0.06" 0.000
HK, % 7.58+0.09° 8.04+0.09° 7.54+0.09° 0.001
OM, % 81.7+0.11° 81.31+0.11° 81.26+0.11° 0.011
HP, % 19.47+0.18 19.67+0.18 19.25+0.18 0.267
HY, % 3.82+0.06 3.85+0.06 3.78+0.06 0.763
HS, % 9.76+0.07° 9.69+0.07° 9.97+0.07° 0.019
ME (Esitlik 1), kcal/kg 2475.0+4.87 2471.5+4.87 2454.8+4.87 0.450
ME (Esitlik 2), kcal/kg 2808.1+4.38% 2810.7+4.38" 2780.4+4.38" 0.001

abe: Ayni satirdaki farkli harfler istatistiksel olarak 6nemlidir (P<0.05)

NIRS teknigine goére yem formlarinin; KM, HK, OM ve HS degerleri arasindaki farkistatistiksel
olarak dnemli bulunmustur. Yapilmig analizlerde, granil yemin KM ve HK degerleri, toz ve pelet yemden
daha yiiksek bulunmustur (P<0.01). Ote yandan toz yemin OM'siise, graniil ve pelet yemin OM'sinden
daha yiiksek oldugu (P<0.05) gérilirken, pelet yemin ham selilozu toz ve granil yem HS'dan daha
ylksek oldudu gorulmustir (P<0.05). Karma yemin farkliformlarinin HP ve HY degerleri arasindaki fark,
istatistiksel olarak énemli olmadigi ortaya konmustur.

Karma yemlerin enerji degerlerinin NIRS teknidi verileriylehesaplanmis sonuglarinda, Esitlik 1’e
gore farkh yem formlarinin metabolik enerji de@erleri arasindaki fark istatistiksel olarak ©6nemli
bulunmazken, Esitlik 2’ye gore ortalamalar arasindaki farkin énemli oldugu bulunmustur (P<0.01).

Sit sigin karma yemlerinin kimyasal ve NIRS analiz sonuglarini, farkh yem formlari dikkate
alinmadananaliz edildiginde, iki farkli analiz tekniginin KM, HK, OM, HP, HY ve HS degerleri Cizelge 3'de
sunulmustur.

Karma yemlerin kimyasal ve NIRS metotlarinin KM, OM ve HP degerleri arasinda farkin istatistiksel
olarak 6nemli olmadidi, bundan dolay! her iki teknidin sonuglarinin birbiriyle 6rtistigi goérilmektedir.
Bununla birlikte, ayni yemlerin farkli metotlara ait HK, HY ve HS degerleri arasindaki farkin 6nemli oldugu
bulunmustur (P<0.05).Kimyasal yontemle elde edilmis HK ve HY degerleri, NIRS metoduyla elde edilmis
degerlerden yiksek iken, kimyasal analizle edilmis HS degeri NIRS ile elde edilmis HS degerinden daha
disUk bulunmustur.
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Kimyasal ve NIRS analiz sonuglari dikkate alinarak esitlik 1 ve esitlik 2‘ye gore sut sigir karma
yemlerinin hesaplanmis metabolik enerji degerleri Cizelge 4’ de verilmigtir.

Cizelge 3. Sigir siit karma yemlerinin kimyasal ve NIRS metoduna gére besin madde analizleri sonuglari (X+SH)

Table 3. The nutrient analysis results according to the chemical and NIRS methods of dairy cattle mixed feeds (XxSE)

Besin Maddeleri Kimyasal NIRS P Degeri
KM, % 89.14+0.04 89.14+0.04 0.962
HK, % 7.92+0.06 7.72+0.06 0.025*
oM, % 81.22+0.07 81.42+0.07 0.058
HP, % 19.66+0.11 19.46+0.11 0.202
HY, % 3.98+0.04 3.82+0.04 0.013*
HS, % 9.64+0.05 9.81+0.05 0.038*

* Ayni satirdaki degerler arasindaki fark 6nemlidir (P<0.05)

Cizelge 4. Sigir siit karma yemlerin Kimyasal ve NIRS metotlarina gére hesaplanmis metabolik enerji degerleri (X+SH)

Table 4. The calculated metabolisable energy values according to chemical and NIRS methods of dairy cattle mixed feeds (X+SE)

Hesaplama Yoéntem Kimyasal NIRS P Degeri
ME (Esitlik 1) , kcallkg 2477.7+4.11  2467.0+4.11 0.035
ME (Esitlik 2) , kcallkg 2811.2+3.22  2799.6+3.22 0.226

":Ayni satirdaki degerler arasindaki fark 6nemlidir (P<0.05)

Kimyasal analiz sonuclarina gore Esitlik 1’dekihesaplanmig metabolik enerji degeri ile NIRS
metodu sonuglarina goére Esitlik 1’dekihesaplanmis metabolik enerji degerleri arasindaki fark 6nemli
oldugu gorilmustir (P<0.05). Esitlik 2'de ise her iki metoda gére hesaplanmis metabolik enerji degerleri
arasindaki fark istatistiksel olarak 6nemli bulunmamistir. Esitlik 1’e gore, en yiksek enerji degerini
kimyasal analiz metodunun sonuglarigosterirken, Esitlik 2’ye gore metotlar arasinda enerji farkhhidinin
istatistiksel olarak énemli olmadigi gorulmuastir. Bu agidan, kimyasal NIRS metotlarinin besin madde
sonuglari Esitlik 2'ye gére metabolik enerji degerleri birbirini dogruladigr disinilmutstir.

TARTISMA

Karma yem fabrikalarinda ve bilimsel kriterlere uygun Uretim hayvancilik isletmelerinde, satin
alinan hammaddelerin ve Uretilen yemlerin besin madde igeriginin hizli bir sekilde analizi énemlidir.
Karma yemlerin besin madde analizinin hem hizli hem de dogru sonuglar verecek cihazlar ve metotlar
Uzerinde yogun calismalar ylarutlldugu gorilmektedir. Besin madde analizleri, klasik anlamda ve yaygin
olarak kimyasal yontemlerle yapiimaktadir. Kimyasal yontemler hem zahmetli ve zaman alici, hem de
kullanilan kimyasallar nedeniyle insan ve gevre saghgi igin riskli ve masrafli olmakla birlikte, glvenilir
sonuglar verdigi bilinmektedir. Ancak son yillarda, hizli ve dogruya yakin sonuglarin alinabilmesi igin,
hammadde analizlerinde NIRS teknolojisine yonelik ¢calismalar oldukga yogunlagmistir.

Mevcutbu ¢alismada siitsigin karma yemlerin toz, granul ve pelet formlarinin; kuru madde, ham
kdl, organik madde, ham protein, ham yag, ham seliloz icerikleri, kimyasal ve NIRS metotlariyla ortaya
konmustur. Elde edilen sonuglara goére; her iki analiz metodunun birbirine benzerlikleri veya farkhliklari
tespit edilmistir. Ayni zamanda, s6z konusu yemlerin metabolik enerji icerikleri de iki farkh esitlik formalleri
kullanilarak hesaplanmistir. Elde edilen analiz sonuglarinin tartisiimasi ve degerlendiriimesiyle,
onimizdeki doénemlerde yem hammaddelerinin kalite degerlendirmesine katki saglayacagi
distniImustar.

Mevcut bu galismadaki kimyasal analiz sonuglarina gére yem formlari arasinda, kuru madde
degerleri hari¢ diger besin madde degerleri arasinda fark gikmamistir. NIRS teknolojisiyle yapilmis
analiz sonuglarina goére ise; yem formlarinin KM, HK, OM,HSve esitlik 2'ye gbére hesaplanmis ME
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degerleri arasinda istatistiksel fark bulunurken, HP,HYve esitlik 1’e gére hesaplanmis ME degerlerinde
istatistiksel farklihk goérilmemistir. Kimyasal metoda gore toz, granul ve pelet yemlerin KM degerleri
arasinda fark gorulmis, fakat kuru madde degerleri arasindaki farkin, %0.28 ¢ikmasi nedeniyle bu
sonuglarinda kabul edilebilir bulunmustur. Ayrica bu farkhligin, yem formuna uygulanan iglemlerden
kaynaklanabilecegi diistiniimustir. Kimyasal analiz sonuglarina gore sit sigiri karma yemlerinde, Esitlik
1 ve Esitlik 2'ye gore hesaplanmis metabolik enerji iceriklerinde farkhlik gézlenmemistir. Bu
degerlendirmelerin 1si1ginda, Uretilen karma yemin homojen karistirildigi ve sonrasinda, toz, granul ve
pelet yem formlari arasinda besin madde degerlerinde farkliigin olmamasi, karma yeme uygulanan isil
islem ve sonrasinda sogutma islemi yemin besin madde kompozisyonunu degistirmedigi sonucuna
ulasiimistir. Ayni zamanda, kimyasal analiz sonuglarinin givenilirligini de ortaya ¢ikarmistir. Ayni yem
formlarinin NIRS sonuglari degerlendirildiginde ise; kuru madde, ham kiil, organik madde, ham seliiloz
ve Esitlik 2'ye gore hesaplanmis degerleri arasinda istatistiksel fark ¢iktigi goértlmustir. Yem formlari
arasinda kuru madde de %0.55, ham kil de %0.50, organik madde de %0.44 ve ham sellloz
degerlerinde ise %0.28'lik, Esitlik 2'ye gore hesaplanmis metabolik enerji degerlerinde de 30.3kcal/kg
KM’de farklar oldugu goériimustir. Kuru madde ve ham kil harig, digerleri arasindaki farklar, yemlerin
kalite degerlendirmesinde cok 6nemli farklar yaratmayaca@i disindlmuastir. Ancak analiz sonuglari
arasindaki farklarin istatistiksel olarak 6nemli gikmasinin degerlendirmesinde; NIRS analizlerinin daha
glvenilir ve tekrarlanabilir sonuglara ulasilabilmesinde 6rnek sayisinin mimkiin olabildigince ¢ok olmasi
gerektigi aciklamalariyla 6rtismektedir (Conzen, 2006). Dolayisiyla, ¢alismamizdaki numunelerin kuru
madde, ham kul, organik madde ve ham sellloz degerlerinin gtvenilirligini arttirmak igin érnek sayisinin
artmasi gerektigi tavsiye edilmistir. Konuya iligkin literatirler incelendiginde, NIRS yonteminin etkinligi ve
daha disuk aralikta hata sinirlari igerisinde galismasinin temelinde, 6rnek sayisi, birdrneklik ve drnek
miktari oldugu goérilmektedir (Shenk ve Westerhaus, 1991; Park ve ark., 1998; Quampah ve ark., 2012;
Girblz ve Yilmaz, 2019; Atalay ve ark. 2020). Diger yandan bitkisel Urlnlerle yapilan calismalar
incelendiginde misir, bugday ve soya fasulyesi kiispesi gibi tek tip yemlerde besin madde analizlerinde
daha glvenilir sonuglar alindigi bildiriimektedir (Coleman ve ark., 1990; Williams ve Sobering,
1993).0Onceki bir bagka ¢alismada; 163 adet yem 6rnegi analizi Gizerinde iki yil siireyle calisan De Boever
ve ark.(1995) tarafindan, NIRS ile hem daha kolay ve c¢abuk, hem de insan saghg: igin risksiz,
kalibrasyon hatasinin ise dikkate alinmayacak dizeyde oldugu bildiriimektedir. De Boever ve ark.(1995)
kimyasal analizlerin daha az kullaniimasi gerektigi bunun yerine NIRS tekniginin kullanilmasinin daha
verimli olacadl sonucuna varmislardir. Mevcut bu galismada; yem formunun enerji igerigine etkisinin
olmadigi, daha c¢ok o6rnek sayisi ve numunenin homojenligi ve seliloz miktarina bagl oldugu
disunidlmektedir. NIRS teknolojisiyle tahmin edilmis besin madde degerlerine goére hesaplanmis
metabolik eneriji iceriklerini degerlendirmis ¢alismalarda; KM, HP, HY, HS gibi besin madde sonuglarinin
glvenilirliginin yuksek oldugunu, bunlara gére hesaplanmis metabolik analiz sonuglarinin gavenilir
oldugu vurgulanmaktadir (Atalay ve ark., 2020). Yine Pehlevan (2014) alternatif yem hammaddelerinde
enerji degerlerini tahminde kullandidi esitliklere gére c¢ikan sonuglar, simdiki calismalarla 6rtustaga,
NIRS teknidi sonuglarinin Kimyasal analiz sonuglariyla benzesmesinde 6rnek sayisi, homojenlik ve
yemin sellloz igeriginin belirleyici oldugunu vurgulamigtir.

Mevcut bu ¢calismadaki bagka degerlendirmede ise; kimyasal ve NIRS metoduna goére elde edilmis
besin madde analiz sonuglari karsilastinimistir. Bu galismada; bu iki metoda gére KM, OM, HP degerleri
arasindaki fark istatistiksel olarak ©6nemli bulunmazken, HK, HY ve HS degerleri arasindaki fark
istatistiksel olarak é6nemli bulunmustur. Yine ayni galismada; her iki metoda gdre besin madde dederleri
Uzerinden Esitlik 1’e gére hesaplanmis metabolik enerji iceriklerinde istatistiksel fark gordlirken, Esgitlik
2’ye gore hesaplanmis metabolik enerji degerleri arasinda istatistiksel fark gértilmemistir. Esitlik 1’e gore;
metabolik enerji degerleri arasindaki fark 10.7 kcal’lkg KM’de oldugu, kabul edilebilir hata sinirlar
icerisinde oldugu sonucuna variimistir. Mevcut bu ¢alismada, 6zellikle ham kil, ham yag ve ham sellloz
gibi besin madde analizlerinde, numuneye gdnderilen isinlarin geri yansimasinda farkliliklarin olmasindan
dolayi 6rnek sayisinin arttinimasi durumunda varyasyonun azalacag dusunulmustir. Ayni alanda
yapilmis ¢alismalarda da, karma yemler gibi farkli numune karisimlari igeren 6rneklerin homojenitesinin
ve Ornek sayisinin daha fazla olmasi gerektigi Uzerinde durulmustur (Fontaine ve ark., 2001, 2002;
Conzen, 2006; Gurbuz ve Yiimaz, 2019; Atalay ve ark., 2020). Kanatli karma yemlerle ilgili yartutilmus
Karaman ve Erdemir, (2018)'deki galismasinda ise; NIRS metoduyla elde edilen sonuglarin, kimyasal
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metotla elde edilen sonuglara yakin oldugu gézlenmis ve daha kesin sonuglarin alinabilmesi igin, bundan
sonraki galismalarda 6rnek sayisinin fazla tutulmasi tavsiye edilmistir. Ayni ¢alismada NIRS cihazinin
denge ayarlarinin yapiimasinda daha hassas olunmasi gerektigi vurgulanmstir. De Boeverve ark. (1995)
ise; karma yemlerin in vivo ve in vitro sonuglarini degerlendirmis, kimyasal yéntemle elde ettikleri yem
analiz sonuglarinin, NIRS teknolojisiyle elde ettikleri sonuclarla kiyaslandiginda, nem, ham protein ve
ham yag sonugclariyla yiksek bir uyum gosterirken, ham seliiloz ve enerji degerlerindeki benzerlik daha
disik uyum igerisinde oldugunu bildirmiglerdir. Ayni sekilde Fontiane ve ark. (2002)’'de; ham Kil (HK)
hari¢ tim parametreler igin sonuglarin korale oldugunu kaydetmiglerdir. Tavsan yemleri icin yapilmis
NIRS analizlerinde de HP, HS gibi kimyasal bilesenlerin ve enerji dederi tahmininde glvenilir sonuglar
alinmistir (Xiccatove ark. 2003).

Yemlerin metabolik enerjilerinin  NIRS metodu verileriyle hesaplanmasina iliskin ¢alismalar
irdelendiginde; Atalay ve Tanay (2020)deki c¢alismasinda NIRS sonuglarina goére metabolik enerji
degerlerinin giivenilebilir oldugu bildirilmigtir. Ote yandan Pehlevan (2014)deki aragtirmasinda ise,
kimyasal analiz ve NIRS teknigi sonucuna gdre hesaplanmis alternatif yemlerin metabolik enerji
iceriklerindeki istatistiksel farkhlidin olusmasinda, 6rnek sayisinin azhdi, numunenin sellloz igeriginin
zenginligi ve buna bagdli homojenligin azalmasindan kaynaklandigi lGzerinde durmuslardir. Ancak De
Boever ve ark. (1995)'nin yaptiklari bir aragtirmada ise, 163 drnekten sadece ikisinde hatali ME sonucu
alindigini digerlerinde ise dogru sonuglar alindigini kaydetmiglerdir. Ayni sekilde Corson ve ark. (1999)
da; NIRS metoduyla yemlerdeki metabolik enerjinin saptanabilecegini ortaya koymuslardir.

SONUC

Arastirmada sut sigir karma yemlerin kimyasal analizi sonucuna gore; kuru madde degerleri haric
diger besin madde degerleri bakimindan 6&rnekler arasindaki fark istatistiksel olarak 6nemli
bulunmamistir. Yemlerin NIRS tahminlerine gore ise; HP, HY, esitlik 1°e gbre hesaplanmis metabolik
enerji degerleri bakimindan yem formlari arasindaki farkin énemli olmadigi, KM, HK, OM ve esitlik 2’ye
gore hesaplanmis ME degerleri arasinda istatistiksel fark oldugu goérilmuastir.

Karma yemlerin kimyasal analiz ve NIRS tahmin sonugclari karsilastirildiginda ise; KM, OM, HP ve
Esitlik 2'ye gore ME degerleri bakimindan istatistiksel fark bulunmadigi, HK, HY, HS ve Esitlik 1°e goére
ME degerlerinde ise istatistiksel olarak fark bulundugu ancak ortalamalar arasindaki farkin sayisal agidan
¢ok yuksek olmadigi gorulmustar.

NIRS cihazi ile yapilan yem analizlerinde, 6rnek sayisinin daha fazla tutulmasi ve kontrol
ayarlarinda daha hassas davraniimasiyla sonuglarin daha tahmini yiksek olarak dederlendirilebilecegi
sonucuna variimistir.
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Amag: Gobzlemlere dayali olarak Suriyeli Gég¢menler agik ve vyesil alan
kullanimlarinda kendi geleneksel kulturlerini Ulkemizde de yansitmaktadirlar.
Kultirel bir karmasa yaratmamak nedeniyle Suriyeli Gdgmenlerin kultirlerini
anlamak ve acik-yesil alan tasarimlarina kendi kiltirimuzle birlikte entegre etmek
bu galismanin temel hedefi olmustur.

Materyal ve Yéntem: Hatay ili Antakya ilgesinde 15 Temmuz Milli irade Parkr'nda
yerinde/yliz ylize anket galismasi yapilmistir. Anket calismasi gonullilik esasina
dayal olarak 100 Suriyeli Gégmene uygulanmistir. Gégmenlerin sosyo-demografik
durumlarinin parki kullanim degerlendirmeleri Uzerindeki etkisi istatistiksel olarak
hesaplanmistir. Ayrica etkili olan faktorler belirlenerek anket sorular tGzerindeki iligki
saptanmistir.

Arastirma Bulgulari: Parki kullanim degerlendirmesi sorularina verilen yanitlarin
Uzerinde en fazla, eg@itim durumu, mesleki unvan, gocuk sayisi ve parkin kimlerle
kullanildigi degiskenleri etkili olmustur. Bu degiskenlerin ise parkin kullanim
degerlendirmesi sorularindan gogunlukla 1, 2 ve 5 sorulari arasinda bir iligki tespit
edilmigtir. Ayrica sozli goérismelerle elde edilen sonuglara dayanarak, Suriye
parklari ile Turkiye parklari arasinda kullanim yoninden c¢ok farkliliklar oldugu
saptanmistir.

Anahtar sozclkler:  Agik-yesil alanlar,  Sonug: Ortak paydada bulusmak adina Suriyeli Gégmenler ézelinde tilkemizde
Gog, Korelasyon analizi, Peyzaj planlama  Yasayan tum gd¢menlerin geleneksel kdltirlerini yansitirken, kendi kiltirimiza
asimile ettirmeden planlama ve tasarim yaklasimlarina yonelik bulgular

ve tasarim, Suriyeli gé¢menler, olusturuimustur.

ABSTRACT

Objective: Understanding the cultures of Syrian Immigrants and integrating them
into our open-green space designs together with our own culture has been the main
goal of this study since it does not create a cultural confusion.

) e Material and Method: In the field study, an on-site / face-to-face survey was
analysis, Syrian immigrants, conducted. The survey was applied to 100 Syrian Immigrants on a voluntary basis.
The effect of socio-demographic status of immigrants on park use assessments was
statistically calculated. In addition, the factors affecting the questionnaire were
determined by determining the effective factors.

Results: The most important variables were the educational status, professional
title, number of children and who used the park with the answers given to the park
usage assessment questions. As for these variables, a relation was found between
questions 1, 2 and 5 of the park's usage evaluation questions. Also Syria's terms of
use between Turkey parking and parking are found to be very different.

Conclusion: In order to meet on the common ground, while reflecting the traditional
cultures of all immigrants living in our country, especially for Syrian Immigrants,
findings regarding planning and design approaches were created without
assimilating our own culture.

Keywords: Open-green areas, Landscape
planning and design, Migration, Correlation
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Yigit & Atmaca

GiRIiS

GunUimuiz kosullarinda yodun kentlesme ve betonlasma nedeniyle; kent ortaminda yasayan
insanlar, kentin onlara sagladigi imkanlar dogrultusunda yasamlarini devam ettirmektedir (Yorik ve ark.,
2005; Yazici ve Gulgun Aslan, 2017). Gunimuz 21. ylzyillinda da yasanabilir gevre olusturmak adina

kentsel yasam alanlari yeniden dizenlenmektedir. Bu nedenle acgik ve yesil alanlar kentsel yasamin
onemli bir pargasi olmustur.

“Acik alanlar; sadece orada yasayanlarin degil, tim kentlilerin ortak kullanim alani olup, Uzerinde
yap! bulunmayan, sokak, cadde ve meydan vasitasiyla kent icinde yer alan c¢esitli bolim ve yapilari
birbirine baglayan kamusal mekéanlari icermektedir” (Budak, 2010).

“Acik alan kavrami, kent dokusunun énemli temel elemanlarindan birisi olup, mimari yapi ve ulasim
alanlar diginda kalan agiklklar veya bos alanlar olarak tanimlanmaktadir. Diger bir deyisle, dis mekan
Uzerinde herhangi bir amaca goére yapilasmanin olmadigi ve herhangi bir rekreasyonel kullanimi igin
uygun potansiyel imkani bulunan alanlar olarak algilanmaktadir. Ornegin su yizeyleri, (izerinde bitkisel
eleman bulunmayan veya c¢ok sinirli sayida bulunan meydanlar ve ulasim alanlari agik alan olarak
tanimlanmaktadir” (Gil ve Kugik, 2001).

“Yesil alan ise; kent ve kasabalarda, insanlarin dinlenmesine, gezmesine, ¢ocuklarin oynamasina
ayrilan ve bu vyerlerin yogun yapilanmis bir goérinim kazanmasina engel olmak amaciyla kent
yonetimlerince dizenlenen gezmelik, agaglik yol gibi ortak kullanim alani olarak adlandirilir. Bagka bir
deyigle yesil alan kavrami mevcut agik alanlarin bitkisel elemanlar (odunsu ve otsu bitkiler) ile kapl veya
kombine edilmis ylzey alanlari olarak tanimlanmaktadir. Bu tanima gére her yesil alan bir agik alandir
ancak, her agik alan bir yesil alan olarak adlandirilamaz” (Tepe, 2018).

“23804 sayili imar Yénetmeliginde, yesil alan kavrami “Toplumun yararlanmasi igin ayrilan oyun
bahgesi, cocuk bahgeleri, dinlenme, gezinti, piknik, eglence ve kiyi alanlari toplamidir. interpol élgekteki
fuar, botanik ve hayvanat bahgeleri ve bolgesel parklar da yesil alan kapsamindadir’ denilmektedir. Aktif
yesil alan kavramini ise kent ve mahalle parki, gocuk bahgesi ve oyun alanlarinin toplamidir seklinde
tanimlamaktadir” (Anonim, 2000).

Acik ve yesil alanlar, bulundugu bolge Uzerinde fonksiyonel-islevsel, estetik, saglik, sosyal,
ekonomik ve kiltiirel birgok 6neme sahiptir. “Ozellikle, agik ve yesil alanlar bélgeye ekonomik, ekolojik ve
sosyal agidan kimlik yaratmaktadir” (Cetinkale Demirkan, 2020). Agik ve yesil alanlar, bulundugu bdlgenin
ekolojisini yansitirken, Gzerinde birgok canliya yasam alani sunar ve dolayisiyla flora ve fauna yasamini
korur. Toplumun ve/veya kiginin rekreasyonel ihtiyaclarini kargilar. Bireylerin dodayla i¢ ice olmalarini
saglayarak, ruh ve beden saghgi agisindan bireyi olumlu yonde etkiler. Ayrica bireylere huzur ve ferahlik
duygusu yaratir. Gri 6rtinin yaninda bireye agik alanlar olusturur. Bolgenin sirkiilasyonunu olusturur.
Bolgede toplanma ve odak noktasi yaratir. Olasi afet durumunda toplanma ve barinma gibi olanaklari
saglamaktadir. Sel, erozyon gibi dogal afet sonucunda olusabilecek etkileri azaltir. Bélgeye mikroklima
etkisi yaratir ve iklim dengesini korur. Hava kalitesini iyilestirir ve sert rizgarlarin kesilmesini saglar.
Topragin ust katmani yesil 6rti ile kapatildigi takdirde topragi ve suyu besler, verimli olmasini saglar.
islevsel ve estetik ydénden yapilan tasarimlarda bélgenin kalkinmasini saglar. Cazibe merkezi yaratir.
Bdlgede rant saglar. Beslenme, rekreasyon alanlari, dinlenme gibi aktivitelerden ekonomik kazancg elde
edilir ve boylelikle istihdam yaratir.

“Yesil alanlardan optimum yararlanma 6ncelikle onlarin konum, blyuklik, ulasilabilirlik, yesil alanin
niteligi ve sunu gesitliligi gibi konularda yeterliligi ve kent halkina uygun kullanim kosullari olusturmasiyla
saglanacaktir. Bunun i¢in kentsel alanlarda yesil alanlarin planlamasi, tasarimi, uygulamasi ve
bakiminin yeterince yapilmasi gereklidir. Oncelikle bu asamalarin hepsinde uzman ve yetkili kisilerin
olmasi, Ozellikle peyzaj mimarlarinin yesil alan olusturma c¢alismalarinin her asamasinda gorev almasi
gereklidir’ (Onder ve Polat, 2012).

“15 Mart 2011 tarihinde Suriye’de baslayan sokak gosterileri ve i¢ savastan sonra Turkiye ve birkag
ulke “acik kapi” politikasi uygulayacaklarini belirtmis ve bunun sonucu olarak Suriyeli Milteciler Turkiye,
Lubnan, Urdiin ve Irak gibi komsu (lkelere siginmaya baglamiglardir” (Ulger, 2020).
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2011 yihndan gunimize kadar llkemize gé¢ eden miiltecilerin istihdam ettikleri sehirler Sekil 1 de
gOsterilmistir. Bu haritadan yola ¢ikarak lkemizde Suriyeli go¢cmenlerin ikamet ettikleri sehirlerden ilk 10
ilimiz arasinda 3. Sirada Hatay ili bulunmaktadir.

“Sonug olarak Turkiye'ye yonelen go¢ hareketlerinde yabanci uyruklularin orani nispeten ¢ogalmis
ve Tirkiye uluslararasi gé¢ bakimindan cogunlukla transit alan haline gelmis bulunmaktadir’ (igduygu,
Sert, Karacay, 2009; Ulger, 2020).

Suriye Savasi nedeniyle Ulkemizin yogun go¢ almasi agik ve yesil alanlarin degisimini de
beraberinde getirmistir. Suriye ile sinir komsularindan biri olan Hatay ili ise bu duruma en fazla maruz
kalan iller arasindadir (Sekil 1). Merkez ilgesi olan Antakya'da ise go¢ nedeniyle kiltirel degisimler
g6zlenmistir. Suriyeli gdgmenlerin en fazla kullanim alanlarindan biri olarak gézlenen acgik ve yesil alanlar
ise degisime maruz kalan alanlardir.

ISTANBUL
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ﬁ E o~
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Sekil 1. Gegici koruma kapsaminda bulunan Suriyelilerin ilk 10 ilimizdeki dagihmi ve Hatay il haritasi (G idaresi Genel MudirlGgu).

Figure 1. Distribution of Syrians under temporary protection in our top 10 cities and Hatay province map (General Directorate of
Migration Management).

Bu makalede, Suriyeli gdgmenler ile bolge halki arasindaki kultirel aynilik veya farkhliklarin ortaya
cikariimasi, gégmen halkin agik ve yesil alanlardan talep ve egilimlerinin belirlenmesi, agik ve yesil alan
planlama, tasarim ve onarim asamalarinda gé¢menlerin taleplerinin de surecglere entegre edilmesi ve
bdylelikle kiltirel farklilasmanin 6nline gegilerek ortak kullanimlarin belirlenmesi amacglanmaktadir.
Calisma alaninda gé¢ nedeniyle ortaya ¢ikan gorsel, ekolojik, mekénsal ve/veya ekonomik yapilarinda
meydana gelen degisimlerin analiz edilmesi hedeflenmektedir. Ayrica anket verilerinden elde edilen
sonuglara goére, Sosyo-demografik durum ve parkin kullanim durumlari ile parkin Suriyeli Gé¢menler
Ozelinde kullanim degerlendirmeleri arasinda bir iligki olup olmadidinin istatistiksel olarak yorumlanmasi
hedeflenmistir.
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MATERYAL ve YONTEM
Materyal

Calisma alani Ulkemizin en glineyinde bulunan Hatay ilinin merkez ilgesi Antakya'da (Sekil 1)
bulunan 15 Temmuz Milli irade Parkr'dir. “Antakya Belediye Parki (Eski DSI Parki)” olarak bilinen bu kent
parkinin 2016 yilinda belediye meclis karariyla ismi degistirilmistir. 16.712 m? alan tizerine kurulu olan
park da (Sekil 2) yapilan revize c¢alismalari 2017 vyilinda tamamlanmistir. Kentin merkezinde
konumlandigindan, gerek gecis noktasi gerekse diger rekreasyonel faaliyetlerin gerceklestiriimesinden
dolayi bu park bilhassa Suriyeli gé¢gmenlerin toplanma mekani olmustur. Ayrica Antakya ilgesi Akdeniz
iklimine sahip olmasi nedeniyle yazlari sicak, kurak ve riizgarl, kislari ise ihman ve yagish gegmektedir.
Bu nedenle rekreatif faaliyetlere yihin hemen hemen her doneminde olanak tanimaktadir.
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Sekil 2. 15 Temmuz Milli irade Parki konum haritasi.

Figure 2. 15 Temmuz Milli Irade Park location map.

2019 yili TUIK verilerine Antakya ilgesi 383.354 niifusa sahiptir. Hatay il nifusunun %23,53 oranina
sahip olan bu ilgede yasayan Suriyeli gdgmen sayisinin ise yaklasik olarak 140.000 oldugu bilinmektedir.
Farkh meslek gruplarina sahip bu gé¢cmenlerin rekreatif faaliyetlerini gergeklestirdigi yerler, gdzlemlere
dayanan incelemeler sonucunda kent ve mahalle parklari olarak belirlenmistir. Halk arasinda Suriyeli
parki olarak da bilinen 15 Temmuz Milli irade Parki, merkezi konumu, civar semtlerden yirime
mesafesinde olmasi, alisveris merkezi, ¢arsi, kamu kurumlari, restoran ve is merkezlerine yakinligi
nedeniyle Antakya halki tarafindan aktif olarak kullaniimaktadir. Antakya merkezinde sayili blylk
parklardan olan bu park, gé¢gmenler tarafindan yogun olarak kullanildigindan bu ¢alismanin ana materyali
olarak segilmistir.

Yontem

Calisma alaninda, gonullilik esasina dayanan yerinde/yiz ylze anket galismasi uygulanmistir.
Anket yapilacak denek sayisi, Antakya ilgesinde yasayan Suriyeli gd¢cmen nifusu dikkate alinarak %95
glven araliginda 73 olarak belirlenmistir. Denek sayisinin belirlenmesinde ise asagidaki formll esas
alinmistir (Kalipsiz, 1981; Akten, 2003).
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_ Z2NPQ
"= NDZ+22PQ

1.962x140000x0.95x0.05 _
n= =73
140000x0.052+1.962x0.95x0.05

n= Ornek blyukIGgu

Z= Glven katsayisi

P= Olgmek istedigimiz 6zelligin kitlede bulunma ihtimali (calismada %95 olarak alinmistir)
Q=1-P

N= Ana kitle blytklagi (140000)

Sadece Antakya'da yasayan Suriyeli gégmenlerden olusan bu anket ¢alismasinin givenilirliginin
saglanabilmesi icin anket uygulanan denek sayisi 100 olarak hedeflenmisti. Denek se¢iminde basit
tesadifi yontem uygulanmistir. Gégmenlere, Sosyo-demografik durum(1), Park kullanimi(2), Park
kullanim degerlendirmesi(3) ve beklentilerden(4) olusan 4 ana baslkli 30 soru yonlendirilmistir. Anket
calismasi esit kullanim sartlari ve kullanim yogunlugu gozetilerek uygulanmistir. Bu nedenle 2 hafta igi/ 2
hafta sonu, 6gle ve aksam saatlerinde 4 farkli giin ve zaman dilimlerinde arazi uygulamasi
gerceklestiriimistir.

Ankette kimlik g6z ardi edilerek sorulan sorular 5’li likert dlgcek esas alinarak yapilmistir.
Katilimcilara beklentiler sorusunda ise agik u¢lu yorum yapmalari istenmistir.

istatistiksel Degerlendirme

Arazi ¢calismalarinda uygulanan anketlerin sayisal ortama iglenmesi saglanmistir. Bu asamada IBM
SPSS Statistics yaziliminda verilerin islenmesi ve sayisallastirimasi gergeklestiriimistir. Yazilim
araciligiyla Independent Sample T Test, One-Way Anova ve Korelasyon analizleri yapiimistir.

Elde edilen sayisal veriler ise yorumlanmis, tablo ve grafik olusturma islemleri Microsoft Office
Excel yaziliminda gerceklestirilmigtir.

ARASTIRMA BULGULARI

15 Temmuz Milli irade Parki’'nda yerinde/yiiz yiize anket galismasi 100 Suriyeli gé¢mene
uygulanmigtir. Anket sonucunda IBM SPSS Statistics yazilimina aktarilan veriler nicel verilerdir ve bu
nedenle parametrik testler uygulanmigtir. Parametrik testin uygulanabilirligi icin verilerin (1) normal
dagilimi ve (2) varyanslarin homojen olmasi gerektiginden “Test of Normality” ve “Test of Homogeneity of
Variances” testleri yapilmistir. Sonug olarak verilerin normal dagilim gdsterdigi ve varyanslarin homojen
dagildigi tespit edilmistir.

Anket calismasinin birinci kisminda, elde edilen Sosyo-demografik durum verileri Cizelge 1 de
belirtildigi gibidir. Veriler i1s1§inda; cinsiyet faktérinde kadinlarin, yas faktériinde 18-28 yas arasinin,
medeni durum faktoriinde evli olan/arin, egitim dur umu faktérinde ortaokul-lise mezunlarinin, aylik
ortalama gelir faktdrinde asgari Ucretle geginenlerin ve ¢ocuk sayisi faktérinde c¢ocugu olmayanlarin
¢ogunlukta oldugu belirlenmistir.

Ankete katillan gé¢cmenlerin meslek dagilimlari ise degiskenlik gdstermektedir. Analiz sonucunda
ankete katilanlarin gogunlugunu (%37) ev hanimlari olustururken, azinhdr (%2) asg¢ilarin olusturdugu
saptanmistir. Ayrica katiimcilarin %12’sini 6grenciler, %9’unu esnaf, %7’sini isci, %6’in1 6gretmen,
%4’UnU terciman, %3’Unl doktor ve %20’sini de diger meslek gruplari olusturmaktadir.

Suriyeli gdé¢gmenlerin bu parki kullanabilmek igin yakin veya uzak fark etmeden cesitli semtlerden
geldigi veriler sonucunda elde edilmistir. Ayrica ankete katilan tim gé¢menlerin 2011 yili ve sonrasinda
Tlrkiye'ye gog ettigi ve goc¢ sebebi olarak ¢odunlukla savas nedeniyle, daha azinlikta ise is ve egitim
sebebiyle geldikleri belirlenmisgtir.
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Cizelge 1. Sosyo-demografik durum ozellikleri
Table 1. Socio-demographic status features

Sosyo — Demografik Durum

Faktor Alt Faktorler Kisi Sayisi Toplam
o Kadin 61
Cinsiyet 100
Erkek 39
18-28 43
29-39 36
Yas 40-50 12 100
51-60
61 ve lzeri 6
Medeni durum EV'{ 0 100
Bekar 30
Okur-yazar yok 4
llkokul mezunu 18
Egitim durumu Ortaokul-lise mezunu 38 100
Universite mezunu 35
Lisansusti 5
Gelir olmayan 26
Asgari Ucret 57
Aylik ortalama gelir 2500-3000 4 100
3001-4000
4001 ve Uzeri 9
Cocuk yok 35
1 13
Cocuk sayisi 2 9 100
3 13
4 ve lUzeri 30

Analiz calismasinin ikinci kismini

ise park kullanimi olusturmaktadir.

Elde edilen veriler

sonucunda katilimcilarin %571’ Antakya icin parklari yeterli bulurken, %49'u yeterli bulmamaktadir. Parka
ulasimi %70 oraninda yiiriiyerek saglayan katihmcilar ayrica %43 oraninda hafta sonu parkta vakit
gecirdiklerini belirtmislerdir. Parki kullanim saatleri ise cogunlukla (%45) égle vakitleri olup, %69 oranla

park da ortalama 1-3 saat arasi vakit gecirmektedirler.

Analiz galismasinin lglincii kisminda ise sosyo-demografik durum ve park kullanimlarinin,
kullanim degerlendirmesi lGizerinde bir etkisinin olup olmadigi arastiriimistir. 5’li likert élgek diizenine goére
hazirlanan park kullanim degerlendirmesi sorulari 13 adet olarak belirlenmis ve sorular asagida

siralanmigtir.

Soru 1: Bu park tasarim yoniinden basarilidir.

Soru 2: Bu parka ulasim kolaydir.

Soru 3: Bu park temiz ve bakimlidir.

Soru 4: Bu park da yeteri kadar tuvalet bulunmaktadir.

Soru 5: Bu park can velveya mal givenligi yoninden
yeterlidir.

Soru 6: Bu park da otopark sikintisi yagsanmamaktadir.
Soru 7: Bu park sakin ve huzurludur.

Soru 8: Bu park ile Suriye'deki park tasarimlari aynidir.

Soru 9: Bu park da bulunan c¢ocuk oyun alanlari
yeterlidir.

Soru 10: Bu parktaki su yuzeyleri (havuz vb.) yeterlidir.

Soru 11: Bu park da oturma birimleri (bank, pergola vb.)
yeterlidir.

Soru 12: Bu park da donati elemanlari (aydinlatma,
cesme, ¢Op kutulari vb.) yeterlidir.

Soru 13: Bu park da gegirdigim vakit Suriye'deki
parklardan daha fazladir.
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Cizelge 2. Turkiye ve Suriye parklari kiyaslamasi

Table 2. Turkey and Syria parks comparison

Tasarim Elemanlan Turkiye Parklar Suriye Parklari

Yuruyus yollari Var Yok
Bisiklet yollari Var (Kismen) Yok
Cocuk oyun alanlar Var Yok
Oturma birimleri Var Var
Satis birimleri Var Yok
Donati elemanlari Var Var (Kismen)
Su yuzeyleri Var Var (Kismen)
Sergi elemanlari Var (Kismen) Var

Anket verilerinin degerlendiriimesine goére, go¢cmen katilimcilarin %80'i Tirkiye ve Suriye'de
bulunan parklar arasinda farkhliklar oldugunu belirtmiglerdir. Park da bulunan tasarim elemanlari
Uzerindeki farkliliklar (Var-Yok) Cizelge 2 de belirtildigi gibidir.

Veriler IBM SPSS Statistics 20 yaziliminda gergeklestiriimistir. Sosyo-demografik durumun ve park
kullanimlarina verilen yanitlarin kullanim degerlendirmesi yanitlari Gzerinde bir etkisi olup olmadiginin
belirlenmesi icin, “Independent Sample T Test” ve “One-Way Anova” testleri uygulanmistir. Anlamh fark
oldugu go6zlenen maddeler igin ise hangileri arasinda fark oldugunu saptamak amaciyla “Post Hoc —
Tukey” testi yapilmistir.

TUm bu analizler sonucunda, Sosyo-demografik durum o6zelliklerinin kullanim degerlendirmesi
yanitlarindan en ¢ok Soru 5 e, Park kullanimlarinin kullanim degerlendirmesi yanitlarinda ise Soru 2 ye
verilen yanitlarda farkliliklar oldugu saptanmistir. Ayrica kullanim degerlendirmesi sorularinda en fazla
anlamlilik gbsterenler ise, Egitim durumu, Meslek, Cocuk sayisi ve Parkin kimlerle kullanildi§i tGzerinedir

(Cizelge 3).

Cizelge 3. Sosyo-demografik durum ve park kullanimlarinin, kullanim degerlendirmesi Gzerine etkileri

Table 3. Socio-demographic situation and effects of park usage on utilization assessment

Sosyo-Demografik Durum Sorul ([ Soru2 |[[Soru3 |[Soru4 [Soru5 |Soru6 |[[Soru7 fSoru8 |Soru9 |fSorul0 Soru 11 Soru 12 Soru 13
Cinsiyet (a) =

Yas (b) 3 3 3 3 X

Medeni Durum (c) X - =

Egitim Durumu (d) z = = = =

Meslek (e) = - % - N - i - - %

Aylik Ort. Gelir (f) N

Cocuk Sayisi (g) X X X X

Park Kullanimlar: Sorul |[Soru2 [ Soru3 (Soru4 |[Soru5 |Soru6 [Soru7 |fSoru8 |[Soru9 | Sorul0 Soru 11 Soru 12 Soru 13
Antakya icin parklar: yeterli bulma X
Parka ulasim durumu =

Giin bazh kullanim durumu

Saat bazh kullamm durumu

Ortalama gegirilen zaman durumu

Kimlerle kullanildigi = A i

* x: p < 0.05 Anlamli fark vardir. Etkisi var ve 6nemlidir.

-1 p > 0.05 Anlamh fark yoktur. Etkisi yok ve 6nemsizdir.
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Elde edilen veriler isiginda ise gergeklestirilen hipotez; Egitim durumu, mesleki unvan, gocuk sayisi
ve parkin kimlerle kullanildigi degiskenlerinin parkin kullanim degerlendirmesi ile bir iligskisi oldugu
distnllmektedir. Bu nedenle IBM SPSS Statistics yaziliminda korelasyon analizi uygulanmistir.

Cizelge 4. Korelasyon analizi

Table 4. Correlation analysis

Faktor Kullanim Degerlendirmesi

Egitim Durumu Sorul** (+) ve Soru5* (+)

Meslek Unvani Sorul** (+), Soru2**(+), Soru5** (+) ve Sorull** (-)
Cocuk Sayisi Sorul** (-), Soru2* (-) ve Soru5** (-)

Parkin Kimlerle Kullanildigi Soru2* (-), Soru3* (-) ve Soru6* (-)

** dnem dizeyi p <0.01 *p <0.05
(+) pozitif ydnde, (-) negatif yonde iliski bulunmaktadir.

IBM SPSS Statistics yaziliminda gerceklestirilen korelasyon analizinde veriler normal dagildidi ve
varyanslar homojen oldugundan dolayl Pearson Correlation analizi yapilmistir. Analiz sonucunda 13
soruya verilen yanitlar 1s1ginda faktorlerle iligkisi olan sorular tespit edilmistir.

Kullanim degerlendirmesi sorulari Uzerine yapilan korelasyon analizi sonucunda Cizelge 4 de
belirtildigi gibi egitim durumunun anlamlilik dizeyi 0.01 dizeyinde Soru1 iken 0.05 diizeyinde Soru5 dir.
Mesleki unvan durumunun ise Soru1, 2, 5, ve 11 sorulari arasinda 0.01 duzeyinde bir iligkisi oldugu
saptanmistir. Cocuk sayisinin kullanim degerlendirmesi sorulari Gzerindeki iliskisinde ise Soru1 ve 5
sorularinda 0.01 dlGzeyinde bir anlamhhk saptanirken, Soru 2 de ise 0.05 duzeyinde bir anlamlilik orani
belirlenmistir. Fakat ¢ocuk sayisi faktérunin kullanim degerlendirmesi Uzerinde negatif yonde iligki
saptanmigtir. Parkin kimlerle kullanildi§i (tek basima, ailemle, cocugumla, arkadaslarimla) faktérindn
kullanim degerlendirmesi sorulari tzerinde ise 0.05 dizeyinde anlamlilik rastlanmigtir. Fakat negatif
yonde iliski saptanmistir.

TARTISMA

Park alanlar yalnizca yesil alan varligi olarak gérilmemelidir. Ayrica bu alanlarin sosyal agidan
islevleri oldukca fazladir. “Sureclerin, kentlinin sosyo-kultirel seviyesine uygun sonuclar tretmesine
yonelik olarak: a. Parkin Fonksiyonel Yapisi (fiziksel, kiltirel aktivite gesitliligi, mevsimsel kullanim,
gece-gunduz kullanimi, gtvenlik), b. Parkin Dogal/Yesil Yapisi (ger¢cek doga, betimlenmis doda, sembolik
yapaylastiriimis doga, islevsel yesil kullanim), c. Parkin Fiziksel/Mekénsal Yapisi (konumlanma-yer
secim, erigilebilirlik, tasarim elemanlari kalitesi) ve d. Parkin Sosyo-Kiltirel Yapisi (kullanici profili,
kullanici tercihleri, grup katilimi) kapsami gergevesinde parklarin islevsellendiriimesi ve degerlendirilmesi,
bu alanlarin planlanmasi ve tasarimi agisindan géz 6ndnde bulundurulmasi gerekli temel olcutlerdir”
(Onsekiz ve Emur, 2008; Ersoy, 2016).

Suriyeli gégmenlerin 15 Temmuz Milli irade Parkr’ndaki kullanimlar dikkate alinarak yapilan anket
¢alismasinda istatistiksel dederlendirmeler yapilmistir. Elde edilen veriler isidinda egitim durumu, meslek
unvani, ¢ocuk sayisi ve parkin kimlerle kullanildigi degiskenleri kullanim degerlendirmesi sorulari
Uzerinde en etkili olanlar seklinde belirlenmistir. Varsayilan hipotez ise bu degiskenlerin hangi kullanim
degerlendirmesi sorulariyla bir iligkisinin bulundugu yénindedir. Yapilan analiz sonuglarinda bireyin
egitim seviyesinin yikselmesi tasarim anlayisini ve kendini guvenli hissetme icgudusunin yeterliligini
arttirdig1 saptanmistir. Dolayisiyla pozitif yéndeki bu iligki igin egitim seviyesindeki artisin parkin tasarim
yoninden basarili ve parkin can ve/veya mal glvenligi ydénunden vyeterli oldugunun kabullni
saglamaktadir. Bireyin aylik ortalama geliriyle baglantili olan mesleki unvaninin yiksek olusu ise tasarim,
ulasim, guvenlik ve oturma birimi yeterlilik anlayisini da pozitif yonde etkilemektedir. Bireyin gocuk
sayisindaki artis tasarim anlayigi, ulagim kolayligi ve guvenlik vyeterliligine bagl olarak negatif
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korelasyonu olusturmaktadir. Bireylerin ¢ocuk sayisi arttikga bu sorulara verdikleri yeterlilik oranlari
dusmektedir. Bireyin parki kullanimindaki cevresinin degiskenligi ve artisi, ulasim kolayligi, tuvalet
gereksinimi ve otopark yeterliligi sorularina verdikleri memnuniyet durumunu negatif yonde etkilemektedir.

Genel itibariyle Antakya nifusunun yaklasik olarak %36,5'unu olusturan Suriyeli gdgmenler bu tir
acik ve yesil alanlar aktif olarak kullanmaktadirlar. Kultirel agidan yore halkiyla benzer yonleri bulunsa
da farklilklar da g6z ardi edilmemektedir. ClnklU go¢ eden insanlar kendi geleneksel davranislarini da
beraberinde getirmektedirler.

“Heterojen ve c¢ok yonli kentlerde yasayanlar farkli bolgelerin 6rf ve adetlerini, gelenek ve
goéreneklerini asimile olmadan surdirmektedirler. Bu durum kisa sureli olmasa da uzun vade de uyum
saglanmis olacaktir” (Es ve Ates, 2004).

Anket verileri sonucunda ise Egitim durumu, Meslek unvani, Cocuk sayisi ve Parkin kimlerle
kullanildigi sorularinin kullanim degerlendirmesi sorulari ile iliskisi kendi kdltirimizle bagdasmaktadir.
Anket calismalarinda edinilen bilgiler 1siginda ise parki aktif olarak kullanmalarindaki amaci, Suriyeli
gbgmenler olarak bir araya gelerek sosyallestiklerini belirtmislerdir. Park da hem c¢ocuklarinin
aktivitelerine olanak saglarken hem de kendi klltUrlerindeki insanlarla bir araya gelip savasin etkilerini bir
nebze de olsa unutmak istediklerini belirtmislerdir.

Suriyeli gégmenler Olgeginde yapilan bu ¢alisma farkh bolgelerde ve farkh istatistiksel yontemlerle
de yapilmasina imkan tanimaktadir. Bu ¢alisma Suriyeli gégmenlerin kiltirleriyle kendi kiltirimizin
benzerliklerini saptamak ve taleplerini belirtmelerine olanak tanimakti. Bdylelikle acik ve yesil alan
planlama ve tasarim slirecglerine farkl kiltirlerin taleplerinin eklenmesine olanak taniyabilmekte ve iligkisi
bulunan kullanim sorulari tizerinde farkli calismalar yapilabilmektedir.

SONUC

Tirkiye Cumbhuriyeti kurulusundan bu yana farkli dénemlerde dil, din, irk, mezhep ve Kkiiltirel
yonden gesitlilige sahip gogmenlere ev sahipligi yapmaktadir. 2011 yilinda Suriye i¢ savasi nedeniyle ise
Ulkemiz en ¢ok go¢ alan Ulke konumundadir. Sinir komsusu oldugundan dolayl Hatay vatandaslari gerek
dil ve din gerekse kiiltlrel olarak Suriyeli gégmenlerle benzer yanlari bulunmaktadir. Antakya genelinde
calismayi dzellestirdigimizde ise gézlemlere dayali olarak en gok 15 Temmuz Milli irade Parki’'nda bir
araya geldikleri sonucuna varilimistir.

Suriyeli gé¢menlerin kendi Ulkelerindeki park tasarimlari ve anlayislariyla Turkiye'deki park tasarim
ve anlayiglarinin ¢ok farkl oldugu sonucuna ulasiimigtir. Suriye’deki mahalle parklarinda genel itibariyle
yurlyus ve bisiklet yollari, gocuk oyun alanlari, pergola, satis birimleri bulunmamaktadir. Her parkta birer
heykelin oldugu belirtiimistir. Parklarda genel olarak mevsimsel cigeklerin sergilendigi ve banklarin
bulundudu acik alanlar olarak tasarlandi§i da saptanmistir. Su yuzeylerinin ve pergolalarin yalnizca kent
parklarinda oldugu belirtilmistir. Tlrkiye'deki mahalle ve kent parklarinda ise ¢ok sayida rekreasyonel
aktivitelerin yapildigi kullanimlarin oldugunu sdylemislerdir. Bu nedenle bireysel veya aile, arkadas olarak
her turld kullanimdan yararlandiklari bu parklari tercih ettikleri belirlenmistir.

Calisma sonucunda egitim seviyesi yiiksek olanlarin parki daha farkh elestirdikleri ve taleplerinin
daha fazla oldugu goézlenmistir. Egdlence ihtiyaglarinin karsilanmasi, parkin Ucretsiz internet aginin
bulunmasli, su ylzeylerinin artirimasi ve su ylzeylerindeki guvenligin saglanmasi, park alaninda
hayvanlarin yer almasi, minimalist dlgekte mize olmasi, lunapark bulunmasi gibidir. Ayrica parkin daha
temiz olmasi gibi talepler vardir. Egitim seviyesi ve aylik ortalama gelirleri disuk olan bireylerde ise
taleplerin azaldidi ve belli bagli noktalara dikkat gektikleri belirlenmistir. Cocuk oyun alanlarinin fazla ve
cesitli olmasi, aileler igin pergola bulunmasi, daha fazla sayida oturma birimleri bulunmasidir. Ayrica
tuvaletlerin Ucretsiz olmasi ve yeme-igme faaliyetleri icin satis birimlerinin bulunup, uygun fiyatli olmasi
beklenmektedir. Ayrica birden fazla ¢ocuda sahip bireylerin ¢ocuk oyun alanlarinin artirilmasi ve
glvenliginin saglanmasi yoninde beklentileri vardir. Yas ortalamasi dustliikge parkin glvenilir bulmama
orani da artmigtir.
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15 Temmuz Milli irade Parkr'nda yapilan uzun siireli ve degisken giin-saat kullanim analizlerinde,
parkin gorsel, ekolojik, mekansal ve ekonomik yapilarinda da farkliliklar oldugu sonucuna variimistir.
Antakya ilge genelinde diger parklara oranla Suriyeli gd¢gmenlerin ve Tirk halkinin bu parki aktif olarak
kullandigi bilinmektedir. Bu nedenle halk arasinda “Suriyeli Parki” olarak bilinen 15 Temmuz Milli irade
Parki gorsel acidan bunu dogrular niteliktedir. Parkin kapasitesi, kullanici yogunlugunun altindadir. Anket
calismasinda elde edilen sonuglara gére parkin ekolojik yeterlilige sahip oldugu belirlenmigtir. Fakat
mekéansal anlamdaki yetersizlik talebin ylksek oldugunu gostermektedir. Antakya ilge merkezinde
bulunan ve konum itibariyle ulagimin rahatlikla saglandigi bu park da halkin ihtiyaglarini karsilayacak
yeterlilikte oturma mekanlari, bife ve yiyecek-icecek stantlari bulunmaktadir. Fakat kullanim talebinin
artmasi ve park alanindaki oturma birimlerinin yetersizligi, kullanicilarin park icerisindeki 6zel mekanlara
yonelmesini beraberinde getirmektedir. Bu nedenle parkin alan kapasitesinin artiriimasi, kullanici ve
mekan igletmecileri baglaminda olumlu sonuglanabilir. Bu durum parkin gorsel, isitsel duyular ve
psikolojik anlamda daha 6zgtr ve giivende hissetmesine neden olabilecektir.

Ulkemizde sadece Suriyeli gégmenler bulunmamaktadir. Cok fazla gesitlilik gésteren bu cografyada
acik ve yesil alan tasarimlarini yaparken kendi kiltirimizden 6din vermeden fakat diger kulttrlerinde
barindigini distnerek akilci yaklagimlar yapilmaldir. Boylelikle kiltirimzi asimile ettirmeden uyumu,
planlama ve tasarim slreclerine entegre ettirebiliriz. “Kaliteli park gevreleri olusturmak igin parkin ve
¢evresinin bir butln olarak ele alinmasi, parkin muhtemel kullanicilarinin ihtiyag ve taleplerinin 6nceden
bilinmesi, aktivite ve kullanimlar, ulasilabilirlik, konfor ve imaj, sosyallik gibi her bir kalite bilesenin ayri ayri
ele alinip, park planlamasi ve tasarimi sirecinde géz 6ninde tutulmasi énemlidir. Ancak, dogru yer
sec¢imi, dogru planlama, dogru tasarim, dogru uygulama ve dogru bakim standartlarinin yakalanmasi ile
kent insanlarina kullanabilecekleri kalite kent parki gevreleri olusturulabilecektir” (Ytcel, 2007).

Bu c¢alisma istatistiksel verilere dayali olarak Suriyeli go¢gmenler 6zelinde acgik ve yesil alan
planlama ve tasarimlarinin degderlendiriimesi izerinedir. Ulkemiz dinamik yapidadir ve kiiltirel gesitliligi
surekli degismektedir. Bu nedenle kiltirel farkhliklari esas alan planlama ve tasarim yaklasimlarina
yonelik calismalar artirimalidir. Bu galisma birlikteligi saglama ve hosgériye dayalidir. Aktif olarak
kullanilan agik ve yesil alanlarda Turk kilttrini asimile ettirmeden farkli kdltlrlerin taleplerini entegre
edebiliriz. Bu nedenlerden dolayl ¢alisma, peyzaj planlama ve tasarim gergevesinde literatlire katkida
bulunacaktir.
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0z
Amagc: Van Golu Havzasi kapali bir havza konumunda olup, igerisinde birgok tuzlu

su kaynagi bulunmaktadir. Bu galismada Van Gélu Havzasi igerisinde yer alan Van
GOlu digindaki diger tuzlu su kaynaklarinin 6zellikleri arastiriimistir.

Materyal ve Yontem: Calismada 7 noktada 2019 yilinda Temmuz ayi igerisinde
multimetre ile dlgiimler yapilmis, su 6rneklerinde agir metal kirlilik indeks degerleri
hesaplanmistir. Ayrica titrimetrik analizler ile nitrit, nitrat, amonyum azotu, fosfat,
fosfor, sulfat, florlr, siyanur, bulaniklik, askida kati madde ve silisyum analizleri de
gerceklestiriimistir. Elde edilen sonuglar ilgili su kalite yonetmeliklerine gore
degerlendirilmistir.

Arastirma Bulgulari: Calismada sicaklik, ¢éziinmis oksijen, tuzluluk, elektriksel
iletkenlik ve pH ortalama degerleri sirasiyla 23.5+1.8 (13.8-27.4)°C, 11.36+1.56
(6.91-17.70) mg/L, %03.67+1.47 (0.71-12.16), 6452.4+2350.0 (1087.0-19730.0)
puS/cm ve 9.02+0.50 (6.21-10.13) olarak o&lgllmustir. Agir metallerden bakir,
kadmiyum, kursun ve selenyum belirlenmezken, diger agir metal ortalama seviyeleri
Mo> Mn > Al > Zn > Fe > Cr > Co > Ni > As seklinde olmustur. Agir metal kirlilik
indeks ortalama degeri ise 147.4+25.2 hesaplanmistir.

Sonug¢: Su ornekleri agir metal indeksi (HPI) kalite sinifina gére genel olarak
“kullanilamaz su” sinifinda yer almistir. Sonuglara gére “mikemmel” sinifta drnek
noktasi yer almazken, N1 “iyi” sinifta yer alan tek nokta olmustur. N2, N3, N4, N5,
N6 ve N7 noktalar “kullanilamaz su” sinifinda yer almistir.

ABSTRACT

Objective: Van Lake Basin is in a closed basin, and there are many saline water
sources. In this study, the characteristics of other saline water sources were
investigated outside Van Lake.

Material and Methods: In the study, measurements were made with multimeter at
7 points in July 2019, and heavy metal pollution index values were calculated. In
addition, nitrite, nitrate, phosphate, phosphorus, sulfate, fluoride, cyanide, turbidity,
total suspended solids and silicon analysis were also performed with titrimetric
analyses. The results obtained were evaluated according to the relevant water
quality regulations.

Results: The average temperature as 23.5+1.8 (13.8-27.4) °C, dissolved oxygen
(DO) 11.36+1.56 (6.91-17.70) mg L™, salinity 3.67+1.47%. (0.71-12.16), electrical
conductivity (EC) 6452.4+2350.0 (1087.0-19730.0) uS cm™and pH 9.02+0.50 (6.21-
10.13) were measured. The concentration of copper, cadmium, lead and selenium
from heavy metals were not determined. The heavy metals from the highest value
to the lowest one were Mo> Mn> Al> Zn> Fe> Cr> Co> Ni> As. The average value
of heavy metal pollution index (HPI) determined by heavy metal results was
calculated as 147.4+25.2,

Conclusion: Saline water samples are generally classified as “unsuitable water”
according to HPI quality class. N1 was the only station in the “good” class. The
sample points of N2, N3, N4, N5, N6 and N7 are included in the “unsuitable water"
class.
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Atici ve ark.

GiRIiS

Dunya c¢apinda, yakin gelecekte kaliteli tatli suyun kitlasmaya baglamasi endisesi nedeniyle birgok
Ulke son on yilda ekonomilerini su kalitesi izleme programlarina ayirmaya baslamiglardir (Debels et al.,
2005). Bununla birlikte Ulkemizdeki su kaynaklarinin esit dagilmamasi, mevcut kuraklklar ve bazi

havzalarda suyun etkin kullanimi konusunda tarimsal faaliyetler Gizerindeki baskiyi oldukc¢a arttirmistir
(Akkuzu & Pamuk Meng, 2012).

Deniz ve okyanuslar, akarsular, géller ve buzullar yerytziundeki en blytk su kaynaklari olup, buyutk
bir bolimU tuzlu su veya buzul halindedir. Kullanilabilir tatli su miktari oldukga az ve sinirli olup, sahip
oldugu su kalitesi suyun butliin kullanim amaglarini etkilemektedir. Yerylzinde kullanilacak suyun sinirli
olmasi ve teknolojinin ilerlemesiyle insanlarin su ihtiyaglarinin artmasi temiz ve kullanilabilir su
kaynaklarina olan baskiyi arttirmaktadir (Heathcote, 1998). Bu nedenle su kalitesiyle ilgili 6lgitlerin temel
amacl icme suyunda halk sagligini tehlikeye dusurebilecek bazi olumsuzluklarin arindiriimasinin yaninda,
su drdnleri dretimi, tarimsal Uretim ve sanayi faaliyetlerinde kullanilan suyun kalitesini belirlemeye
yoneliktir. Sagliga zararli bazi maddelerden suyun arindiriimasi, halk saglhigini tehlikeye duslrebilecek
sonugclarin engellenebilmesi agisindan 6zellikle 6nem tagimaktadir (WHO, 2011; Najah et al., 2009).

Bir Ulkede kullanilan toplam su miktari, geleneksel olarak, igcme-kullanma, endistri ve tarim
sektorlerinde tiketilen suyun toplami olarak karisimiza ¢ikmaktadir. Bu nedenle Ulkelerin su talebi ve
hedefleri farkl sektérlerdeki Gretim sireglerinde kullanilan su miktarlarindan hesaplanmaktadir.

Van Goélu Havzasi, Dogu Anadolu’da Van ve Ercek Goélu yagdis alanlarindan olusan kapali bir havza
olmasina ragmen, su kaynaklari bakimindan olduk¢a zengindir. Havzada basta Van, Ergek, Nazik,
Nemrut, Aygir ve Arin dogal gélleri, Sarimehmet, Kockdpru, Zernek ve Morgedik baraj gdlleri, cok sayida
golet ile Bendimabhi, Delicay, Zilan, Karasu, Engil, Glzeldere, Karmug, Sapur, Akkoprl, Kurubas ve
Memedik dereleri bulunmaktadir. Havzadaki bu su kaynaklarindan balik¢ilik, enerji Uretimi, sulama,
tasima, icme ve kullanma suyu ve turizm amagli yararlaniimaktadir (Cetinkaya, 1993).

Bu ¢alismada Van Go4lu Havzasi icerisinde yer alan Van Goli digindaki diger tuzlu su kaynaklarinin
Ozellikleri arastinimigtir. Calisma kapsaminda alinan su drneklerinde agir metal ve diger kimyasal
parametreler incelenmistir. Agir metal sonuglari Gzerinden agir metal kirlilik indeksi (HPI) hesaplanmig ve
HPI kalite sinifina gore degerlendirilmigtir. Ayrica su drneklerinde dider su kalitesi parametreleri de
incelenmis, sonuclar su kalitesi ile ilgili yénetmeliklerde yer alan de@erlere gore yorumlanmistir.

MATERYAL ve YONTEM

Su ornekleri 2019 yiinda Temmuz ayinda Van Golu Havzasi igerisindeki elektriksel iletkenlik
degerleri 1000 uS/cm ve Uzeri olan 7 farkli noktadan tek ornekleme yapilarak alinmistir (Sekil 1).
Ornekleme noktalarinda sicaklik, ¢éziinmiis oksijen (CO), tuzluluk, elektriksel iletkenlik (Ei) ve pH
degerleri HACH HQ 40d marka multimetre cihazi ile bulanikhk ise HACH 2100Q marka turbidimetre
cihazi ile élglimustur.

Kimyasal parametrelerden kalsiyum, magnezyum, toplam sertlik, toplam alkalinite, karbonat,
bikarbonat miktari titrimetrik ydontemlerle belirlenirken (APHA, 1995), nitrit, nitrat, amonyak, fosfor, stilfat,
siyanur, flortr, silisyum ve askida kati madde (AKM) analizleri HACH LANGE DR 5000 spektrofotometre
cihazinda HACH Standart metotlariyla ve hazir su analiz kitleri kullanilarak yapilmistir. Agir metaller
analizleri Thermo marka X SERIES 2 model ICP-OES cihazinda analiz edilmistir.

Agir metal kirlilik indeksi (HPI), agir metal degerleri Gzerinden su kalitesinin degerlendiriimesini
saglamaktadir. Esitlik 1°de Mohan et al. (1996) tarafindan énerilen formilden HPI degeri hesaplanmistir;

?:1 WiQi

HPI = 2=
i=1 Wi

1
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burada Wi degeri Si Gizerinden hesaplanan birim agirlik degerini, Si ise ydnetmeliklerde izin verilen en
yuksek degeri ifade etmektedir. Esitlik 2'de ise Qi alt indeks degeri hesaplanmaktadir;

on IMi-Ii|
Qi =YL, 5= X 100 2

burada Mi degeri analiz edilen agir metal degerini, Si yonetmeliklerde izin verilen en yiksek degeri
ve li ise yonetmeliklerde belirtilen ideal agir metal degerini ifade etmektedir.

Elde edilen veriler; Su Kirliligi Kontroli Yonetmelidi (SKKY) ve Yuzeysel Su Kalitesi Yonetimi
Yonetmeligi (YSKYY)'nde yer alan Kitaigi Yizeysel Su Kaynaklarinin Siniflarina Gore Kalite Kriterleri,
Tirkiye igme Suyu Standardi (TS 266), Avrupa Birligi Direktifi (AB), ingiltere icme Suyu Kalite Kriterleri
(UK), Diinya Saglik Orgiitii (WHO) ve HPI'ya gére degerlendirilmistir.
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Sekil 1. Olciimlerin yapildigi ve su érneklerinin alindigi érnekleme noktalari; 1.Tatvan-Kiyidiizii, 2.Arin Géli, 3.Heybeli (Norsin)
Golu, 4.Ayanis-l.sazlik, 5.Ayanis-ll.sazlik, 6.Amik sazligi, 7.Ercek Golu.

Figure 1. Map of the Van Lake Basin with sampling stations; 1.Tatvan-Kiyidiizii, 2.Arin Lake, 3.Heybeli (Norsin) Lake, 4.Ayanis-1st
reeds, 5.Ayanis-2nd reeds, 6.Amik reeds, 7.Ercek Lake.

ARASTIRMA BULGULARI ve TARTISMA
Ornekleme noktalarindaki dlgiim degerleri

Su oOrneklerine ait yerinde Olgimlerde elde edilen degerler Cizelge 1'de, ICP-OES ve
spektrofotometre cihazinda yapilan analizler ile titrimetrik olarak yapilan kimyasal analizlerin sonuglari ise
Cizelge 2, Cizelge 3 ve Cizelge 4’te verilmigtir. Ayrica butin parametrelerin minimum, maksimum,
ortalama degerleri ve standart hatalar1 Cizelge 5'te yer almaktadir. Bakir, kadmiyum, kursun ve selenyum
degerleri sifir ¢iktigi icin sonuclar gizelgede verilmemistir.

287



Atici ve ark.

Sicaklik ortalama degeri 23.5£1.8 °C olurken, en disuk sicaklik N1'de 13.8 °C, en yiksek ise
N2'de 27.4 °C olgulmustur. Sicaklik bakimindan sular SKKY (2004) ve YSKYY(2012)'ye gore I. sinif ve
TS 266'ya gbre misaade edilebilecek maksimum degerler iginde yer almistir. Ayrica ortalama sicaklik
bakimindan AB ve UK igme suyu kalitesi standartlarina uygun degerlerde oldugu belirlenmistir (Tebbutt,
1998; TSE, 2005). C6ziinmus oksijenin 6érnekleme noktalarina gore ortalama degeri 11.36£1.56 mg/L, en
disik ve en yiksek ¢oziinmis oksijen degerleri ise sirasiyla N1'nde 6.91 mg/L ve N3'de 17.70 mg/L
olarak olgiimustir (Cizelge 1). N3 noktasinda, yilizey alanin sirekli rizgar almasi ¢ézliinmis oksijen
degderinin yiksek gikmasinda etkili olmustur. Su drnekleri havzada genel olarak SKKY (2004) ve YSKYY
(2012)’'ye gore I. sinif degerler icinde yer almistir.

Cizelge 1. Ornekleme noktalarinda yapilan élgiimler

Table 1. The saline water sample results obtained based on in situ measurements

istasyon Sicaklik co El Tuzluluk Bulaniklik AKM

Numaralari (°C) (mglL) (uSfcm) (%) pH (NTU) (mglL)
N1. 13.8 6.91 1087.0 0.71 6.21 0.76 0.0
N2. 27.4 14.50 4880.0 2.49 9.44 17.9 10.0
N3. 25.7 17.70 7730.0 4.18 9.07 14.4 2.0
N4. 22.1 7.33 2430.0 1.32 10.13 1.73 0.0
N5. 245 13.91 4900.0 2.61 9.86 1.74 6.0
N6. 27.2 10.84 4410.0 2.24 8.80 8.25 1.0
N7. 23.6 8.32 19730.0 12.16 9.60 29.10 0.0

*Ornekleme noktalari: 1. Tatvan-Kiyidiizii, 2.Arin Gélii, 3.Heybeli (Norsin) Gélii, 4.Ayanis-1.Sazlik, 5.Ayanis-2.Sazlik, 6.Amik sazligi,
7.Ercek Golu.

Havza genelinde tuzluluk ortalama degerleri %03.67+1.47, en dusuk ve en yuksek tuzluluk degeri
ise siraslyla N1'de %00.71 ve N7'de %012.16 olarak dlgtiimuistir. Ei, suda ¢dziinmiis bitiin anyon ve
katyonlarin toplam miktarina bagh olup, suyun iyon zenginligi hakkinda bir fikir verir (Giler, 1997). Ei
ortalama degeri 6452.4+2350.0 uyS/cm olurken, en disik N1'de 1087.0 uS/cm ve en yiksek N7'de
19730.0 uS/cm olarak dlgulmustir. Su érnekleri TS 266'da sinir degerlerin ¢ok Ustliinde ¢ikmistir (TSE,
2005).

pH ortalama degeri 9.02+0.50 iken, en dislk pH N1'de 6.21 ve en yilksek pH ise N4'te 10.13
olarak dlgulmustir (Cizelge 1). Havza tuzlu sularinda pH degerleri genel olarak SKKY (2004) ve YSKYY
(2012)'ye gore IV. sinifta, TS 266'ya gore ise misaade edilebilecek maksimum deg@erler icinde ¢ikmigtir
(Tebbutt, 1998; TSE, 2005).

Bulaniklik en ylksek N7'de 29.10 NTU olarak belirlenmistir. Bulaniklik ortalama degeri 15.54+3.78
NTU, AKM ortalama degeri ise 10.55+3.99 mg/L olurken, en yiksek AKM N2'de 10.0 mg/L ¢ikmistir
(Cizelge 1). Bulaniklik ortalama degeri UK'ye gore yuksek ¢ikarken, ortalama AKM degeri ise TS 266'ya
gore yuksek ¢ikmistir. (Tebbutt, 1998; TSE, 2005).

Titrimetrik analiz degerleri

CI, ca®, Mg+2 ve toplam sertlik ortalama degerler sirasiyla 415.4+133.3, 214.5+£82.9, 123.5+43.8
ve 1043.8+347.1 mg/L olarak belirlenmistir. Sularin tuzluluk miktarini artiran etmenlerin basinda
buharlasma, daha tuzlu sularla olan dikey karisimlar ve sularin donmasi; azaltan etmenlerin basinda ise
yagislar, daha az tuzlu sularla olan dikey karisimlar ve denizlere dokilen buylUk nehirler ve buzlarin
¢ozulmesi gelmektedir (Goksu, 2003). En yiksek CI, N7'de 1153.8 mg/L, en yiksek ca' ve Mg+2 ise
N3’te sirasiyla 640.0 mg/L ve 316.2 mg/L olarak belirlenmistir. CI" ortalama degerleri TS 266 ve UK'ye
gore yiiksek gikarken, Ca** ve Mg*® ortalama degerleri de TS 266 ve UK'de istenilen degerlerin (istiinde
cikmig, sertlik bakimindan sular ¢ok sert su sinifinda yer almistir (Tebbut, 1998; TSE, 2005). Sularda
HCO5, pH degeri 7-9 iken, CO;™ ise pH degeri 9 ve iizeri oldugunda kendini géstermektedir. HCO5
sadece N1 noktasinda 630.3 mg/L ile belirlenmistir. Bu érnekleme noktasinda HCOj' ile iligkili olan pH
degeri de diger noktalara gore dusuk ¢ikmistir. CO; ™ ve toplam alkalinite ortalama degerleri ise sirasiyla
609.7+£191.6 ve 1697.6+579.3 mg/L olarak belirlenmigtir (Cizelge 2).

288



Van Golu havzasi tuzlu sularinin su kalitesi 6zellikleri ve agir metal kirlilik indeksinin belirlenmesi

Cizelge 2. Ornek sularina ait titrimetrik analiz sonuglari (mg/L).

Table 2. Titrimetric analysis results of saline water samples (mg L™)

Numaralan  C &% wg®  HEY  cot  Weor o
NL. 947 427 827 4467 00 6303 516.7
N2. 3846 3227 616 10600 8947 00 1466.7
N3. 5266 6400 3162 29000 7930 00 1300.0
Nd. 2278 267 859 4200 3400 00 11333
N5. 2840 507 373 2800 4100 00 1366.7
NG. 236.7 2560 211 7267 3000 00 1000.0
N7. 11538 1627 2594 14733 15300 0.0 5100.0

Diger kimyasal analiz degerleri

Sulardaki azotlu bilesik degerleri N7 ve N1°de ylksek ¢ikarken, ortalama NO3-N, NO,-N ve NH;-N
degerleri sirasiyla 2.5£0.5 mg/L, 0.009+0.004 mg/L ve 0.42+0.17 mg/L olarak belirlenmistir (Cizelge 3).
SKKY (2004) ve YSKYY (2012)’ye gore NOs-N ve NO,-N I. sinifta, NH,;-N ise Il. sinifta yer almistir. Nitrat
ve nitrit ise AB, UK, WHQ’ya gore uygun sinirlar igerisinde yer almistir (Tebbutt, 1998). Sulardaki en
yilksek PO,? ve P degerleri sirasiyla 1.35 ve 0.86 mg/L ile N1'de belirlenirken, ortalama PO, ve P
degerleri sirasiyla 0.34+0.10 ve 0.11£0.03 mg/L olarak bulunmustur. Sulardaki ortalama fosfor degeri
SKKY (2004) ve YSKYY (2012)'ye gore Il. sinifta yer almig, TS 266°da tavsiye edilen deger ve UK'de ise
sinir de@er iginde kalmistir (Tebbutt, 1998).

Sulardaki en duslik silfat degeri 1.0 mg/L ile N2 ve N3'te ¢ikarken, en yiiksek silfat degerleri 98.5
mg/L ile N5'te cikmistir (Cizelge 3). Ortalama silfat degeri 60.4+15.6 mg/L olarak bulunmustur. TS
266'da bu deger 25-250 mg/L, AB ve EPA’da 250 mg/L ve WHO 500 mg/L olarak verilmistir (EPA, 2009;
Tebbutt, 1998; TSE, 2005). Volkanik boélge olan Van Goli Havzasi’'nda N2 ve N3 érnekleme noktalarinda
sulfat degerlerinin diisiik gikmasinda su ylzeyinin sirekli esen riizgar ile havalanmasi etkili olabilir. Ayni
bdlgelerde yapilan dlgiimlerde ¢o6ziinmus oksijen deg@erleri de yiksek bulunmustur. Bulum (2015), havza
icerisinde yer alan Bendimahi Cayr'nda yapti§i ¢alismada ise ortalama silfat degerini 8.6 mg/L olarak
bildirmistir.

Dogal sularda 2-20 mg/L arasinda bulunan silisyum, kikirdak olusumu icin temel elementtir (Aksoy,

2006). Silisyum 24.0 mg/L ile en yiiksek N1'de gikarken (Cizelge 3), ortalama silisyum degeri 6.8+£3.3
mg/L olmustur.

Florlr ortalama degeri 1.02+0.13 mg/L olurken, en yiksek N5te 1.42 mg/L olarak belirlenmistir
(Cizelge 3). Florir ortalama degeri SKKY (2004) ve YSKYY (2012)'de II. sinif su kalite 6zelligi
gosterirken, TS 266 bakimindan da tavsiye edilen degerlerin altinda olmustur. AB, UK ve WHO’ya gore
de uygunluk gostermistir (Tebbutt, 1998). Ortalama florir, Ercis icme sularinda 0.58+0.07 mg/L, Van icme
sularinda ise 161.1£0.021.47 mg/L olarak bildirilmistir (Atici ve ark., 2016; Cavus ve ark., 2017). Seyhan
(2016), Delicay’'da yaptigi calismada ise ortalama flortir degerini 0.19 mg/L olarak belirlemistir.

Cizelge 3. Ornek sularina ait kimyasal 8lgiim sonuglari (mg/L)
Table 3. Chemical analysis results of saline water samples (mg L™

No. NOsN NOs NOrN NO; NHeN PO,® P SO, Si F CN
N1. 2.9 12.7 0.000 0.000 0.07 069 022 770 240 125 0.010
N2. 1.9 8.6 0.015 0.044 0.36 0.16 0.05 1.0 20 0.43 0.004
N3. 15 6.6 0.004 0.009 0.95 0.14 005 1.0 29 0.64 0.005
N4. 2.2 9.7 0.001 0.003 0.24 0.14 004 865 29 115 0.005
N5. 1.8 8.0 0.002 0.004 0.09 0.12 0.04 985 27 142 0.002
NG6. 1.9 8.4 0.015 0.048 1.19 050 016 775 13.1 1.13 0.013
N7. 5.3 242 0029 0.092 0.07 066 021 810 05 115 0.001
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Siyaniir en yiiksek 0.013 mg/L ile N6'da belirlenirken (Cizelge 3), havzada ortalama siyanur degeri
0.005+0.002 mg/L cikmistir (Cizelge 5). Siyandr bakimindan su ornekleri SKKY (2004) ve YSKYY
(2012)de I. sinif su kalite 6zelligi gosterirken, TS 266’da tavsiye edilen degerlerin altinda olmustur. AB
(50.0 pg/L), UK (50.0 pg/L) ve WHO (70.0 ug/L)'ya gore de sinir dederlerin altinda ¢ikmistir (Tebbutt,
1998).

Agir metal analiz degerleri

Sularda agir metallerden Se, Cd, Pb ve Cu degerleri sifirin altinda ¢ikarken, Al, Ar, Cr, Co, Fe, Mn,
Mo, Ni ve Zn en dusuk ve en ylksek degerleri Cizelge 4’'te verilmistir.

Cizelge 4. Ornek sularina ait agir metal élgiim sonuglari (ug/L)
Table 4. Heavy metal concentrations at different locations (ug L™)

No Al As Co Cr'" Fe? Mn" Mo Ni Zn

N1. 16.2 0.0 0.0 120 0.0 250.0 650.0 0.0 0.0

N2. 245 3.2 1065 105 5.0 750.0 450.0 18.0 80.0
N3. 238 527 250 105 5.0 500.0 500.0 7.5 55.0
N4. 119.1 30.2 200 250 0.0 550.0 400.0 8.0 105.0
N5. 374 50.8 4.0 7.0 0.0 500.0 500.0 0.0 65.0
NG6. 1.3 188 570 225 5.0 650.0 450.0 13.5 65.0
N7. 99.4 87.6 7.0 12.0 35.0 1550.0 400.0 4.0 35.0

Cizelge 5. Van Golu Havzasi su kaynaklarina ait ortalama, standart hata (SH), min. ve mak. degerler (n=7)

Table 5. Descriptive statistics of saline water samples (n=7, means, standard error (SE), min. and max. values)

Parametre Min Mak Ort. SH Parametre Min Mak Ort. SH

Sicaklik (°C) 13.8 274 235 1.8 NH4-N (mg/L) 0.07 1.19 0.42 0.17
CO (mg/L) 6.91 17.70 11.36 1.56 NH; (mg/L) 0.08 1.44 0.51 0.21
Ei (uS/cm) 1087.0 19730.0 6452.4 2350.0 NH4 (mg/L) 0.09 1.53 0.54 0.22
Tuzluluk (%o) 0.71 12.16 3.67 1.47 PO42 (mg/L) 0.12 0.69 0.34 0.10
pH 6.21 10.13 9.02 0.50 P (mg/L) 0.04 0.22 0.11 0.03
AKM (mg/L) 0.0 10.0 2.7 15 SO, (mg/L) 1.0 98.5 60.4 15.6
Bulaniklik (NTU) 0.76 29.10 10.55 3.99 Si (mg/L) 0.5 24.0 6.8 3.3

CI' (mg/L) 94.7 1153.8 415.4 133.3 F (mg/L) 0.43 1.42 1.02 0.13
Ca*?(mg/L) 26.7 640.0 2145 82.9 CN’" (mg/L) 0.001 0.013 0.005 0.002
Mg*? (mg/L) 21.1 316.2 123.5 43.8 Al (ug/L) 1.3 119.1 46.0 17.0
T. sertlik (mg/L) 280.0 2900.0 1043.8 347.1 As (ug/L) 0.0 87.6 34.8 11.8
CO;? (mglL) 0.0 1530.0 609.7 191.6 Co (ug/L) 0.0 106.5 314 14.5
HCO3; (mg/L) 0.0 630.3 630.3 0.0 Cr*® (ug/L) 7.0 25.0 14.2 2.6

T. alkalinite (mg/L) 516.7 5100.0 1697.6 579.3 Fe*? (ug/L) 0.0 35.0 7.1 4.7

NOs-N (mg/L) 15 5.3 25 0.5 Mn*2 (ug/L) 250.0 1550.0 678.6 156.5
NOs- (mg/L) 6.6 24.2 11.1 2.3 Mo (ug/L) 400.0 650.0 478.6 325
NO,-N (mg/L) 0.000 0.029 0.009 0.004 Ni (pg/L) 0.0 18.0 7.3 25

NO; (mg/L) 0.000 0.092 0.028 0.013 Zn (ug/L) 0.0 105.0 57.9 12.6

Aliminyum ortalama degeri 46.0£17.0 pg/L olurken, en yuksek aliminyum degeri N4'te 119.1 pg/L
olarak belirlenmigtir. Ortalama deger SKKY (2004) ve YSKYY (2012)'de I. sinif su kalite &zelligi
gOsterirken, TS 266'da tavsiye edilen degerlerin altinda olmustur. UK (200.0 ug/L)ya goére ise sinir
degerin altinda ¢ikmistir (Tebbutt, 1998; TSE, 2005). Arsenik en yiksek 87.6 pg/L ile N7'de c¢ikarken,
ortalama As degeri 34.8+11.8 ug/L olmustur. Ortalama arsenik degeri SKKY (2004) ve YSKYY (2012)'de
II. sinif su kalitesinde, WHO (10 pg/L)'da limit de@erlerin Ustiinde ¢ikmigtir. TS 266 ve UK (50.0 pg/L)'da
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ise limit degerin altinda yer almistir (TSE, 1997; Tebbutt, 1998). Krom en yiksek 25.0 ug/L ile N4'te
belirlenirken, krom ortalama degeri 14.2+2.6 ug/L olmustur. Havzada krom ortalama degeri SKKY (2004)
ve YSKYY (2012)'de I. sinif su kalite 6zelligi gosterirken, AB, UK ve WHO (50.0 pg/L)’da da sinir degerin
altinda ¢ikmistir (Tebbutt, 1998).

Demir ortalama degeri 7.1+4.7 pg/L olurken, en yiiksek 35.0 pg/L ile N7'de belirlenmistir. Mangan
ise en yiiksek 1550.0 ug/L ile N7'de gikarken, Mn*? ortalama degeri 678.6+156.5 pg/L gikmistir. Havzada
ortalama demir de@eri genel olarak yonetmeliklere uygun ¢ikmistir. Mangan ise SKKY (2004) ve YSKYY
(2012)de llIl. sinif su kalite 6zelligi gosterirken, TS 266, AB, UK ve WHOQO’da tavsiye edilen degerlerin
Ustiinde cikmistir (Tebbutt, 1998; TSE, 2005). icme sularinda yiiksek miktardaki demir sebebiyle sebeke
borularinda demir birikmeleri olmakta ve mikroorganizma sayisinda artis olusmaktadir (AWWA, 1999).
Molibden ortalama degeri 478.6£32.5 pg/L olurken, en yiksek 650.0 pg/L ile N1'de belirlenmistir.
Molibden ortalama degeri WHO (70 pg/L)'da belirtilen degerin ustiinde ¢gikmistir (Tebbutt, 1998).

Kobalt en yiksek 106.5 pg/L ile N2'de belirlenirken, ortalama kobalt degeri 31.4+14.5 ug/L
olmustur. Ortalama kobalt dederi SKKY (2004) ve YSKYY (2012)'de Ill. sinif su kalite 6zelligi gostermistir.
Atici vd. (2018) Karasu’da yaptiklari ¢alismada ortalama kobalt degerini 27.8 pg/L olarak bildirmislerdir.
Nikel ortalama de@eri 7.3+2.5 pg/L olurken, en yiksek nikel 18.0 pg/L ile N2'de c¢ikmistir. Havzada
ortalama nikel degeri SKKY (2004) ve YSKYY (2012)'de I. sinif su kalite 6zelligi gosterirken, UK (50 ug/L)
ve WHO (20.0 pg/L)'da sinir degerin altinda, tatlisu baliklan yetistiriciligine (direktif no 78/659/EEC) goére
ise uygun degerde (50-200 ug/L) gikmistir (Tebbutt, 1998).

Cinko en ylksek 105.0 ug/L ile N4’te belirlenirken, ortalama ¢inko degeri 57.9+12.6 ug/L olmustur.
Cinko ortalama degeri SKKY (2004) ve YSKYY (2012)'de I. sinif su kalite 6zelligi gdsterirken, TS 266, AB
ve UK'de tavsiye edilen degerlerde olmustur (Tebbutt, 1998, TSE, 2005). Bayram (2016), Guzelkonak
Deresi’'nde yaptigi ¢galismada ortalama ¢inko degerini 36.5 pg/L olarak bildirmistir.

Agir metal kirlilik indeks degerleri

HPI degerlerinin belirlenmesi igin on ¢ agir metalin (Al, As, Cd, Co, Cr, Cu, Fe, Mn, Mo, Ni, Pb, Se
ve Zn) ortalama konsantrasyonlari kullaniimistir. HPI deg@erlerinin hesaplanmasina iliskin ayrintilar
Cizelge 6'da verilmistir.

Cizelge 6. Van Golu Havzasi tuzlu sulari igin agir metale dayali HPI hesaplamalari

Table 6. HPI calculations for saline water sample based on mean heavy metals concentration

i . Tavsiye L .
Agri metaller (ug/L) Ortalama E('\c/iir;satrasyon y[]:(zslre]lzl ?jggenr?gi)* edlle?”()ieger I?E{;\'/Tzaf/'gi')k Alt (lg(ij)eks Wi x Qi
Al 46.0 200 - 0.005 23.0 0.115
As 34.8 10 - 0.1 348.0 34.8
Cd 0.0 5 - 0.2 0.0 0
Co 31.4 10? - 0.1 314.0 31.4
Cr 14.2 50 - 0.02 28.4 0.568
Cu 0.0 2000 - 0.0005 0.0 0
Fe 7.1 200 - 0.005 3.6 0.01775
Mn 678.6 50 - 0.02 1357.2 27.144
Mo 478.6 70° - 0.01429 683.7 9.76735
Ni 7.3 20 - 0.05 36.5 1.825
Pb 0.0 10 - 0.1 0.0 0
Se 0.0 10 - 0.1 0.0 0
zZn 57.9 5002 - 0.002 11.6 0.02316

>Wi=0.71679, > QiWi = 105.7, ortalama HPI = 147 .4,

*Molibden ve cinko haric biitiin sinir degerler TS 266’dan alinmistir (ISESY 2012, "WHO 2011).
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Ortalama HPI degeri disinda agir metal kirlilik ylkini karsilastirmak ve su kalitesini
degerlendirmek icin tiim istasyonlarda HPI degeri ayri ayri hesaplanmistir (Cizelge 7).

Elumalai et al. (2017) tarafindan belirtlen HPI kalite siniflarina gére Van Goli Havzasi tuzlu
sularindan “mikemmel” sinifta érnekleme noktasi yer almazken, N1 “iyi” sinifta yer alan tek nokta
olmustur. N2, N3, N4, N5, N6 ve N7 noktalar “kullanilamaz su” sinifinda yer almistir (Cizelge 8). Benzer
agir metal Kkirlilik indeksi galismalarinda Milivojevi¢ et al. (2016) tarafindan ise UgljeSnica Nehri'nde
ortalama HPI yaz mevsimi i¢cin 67.5 ve sonbahar mevsimi iginse 80.7 olarak hesaplanmistir. En yiksek
HPI degeri ise limit deger olan 100 Uzerinde 112.7 olarak belirlenmigtir. Dede (2016), Camlidere
Baraj’nda HPI degerlerinin orta sinifa karsilik geldigini ve ylzey sularinin eser elementlerle tamamen
kirlenmedigini bildirmistir. Diger bir calismada Pal et al. (2017) tarafindan Yamuna Suyu i¢in ortalama HPI
degeri yaz mevsiminde 261, yagisli ddnem sonunda ise 92.5 olarak hesaplanmistir. Leventeli et al.
(2019) tarafindan Diden ve Goksu nehirleri igin ortalama HPI degerleri ise sirasiyla 80.4 ve 60.2 olarak
belirlenmistir.

Cizelge 7. Ornekleme noktalarinin HPI degerleri

Table 7. HPI calculations for saline water sample at each sampling sites

Ornekleme Noktalari HPI
N1. 33.2
N2. 214.7
N3. 153.9
N4. 116.8
N5. 119.1
NG6. 160.9
N7. 232.4

Ortalama HPI + SH 147.4+25.2

Cizelge 8. HPI kirlilik siniflari

Table 8. The classification based on HPI values

Kalite siniflari

HPI (Elumalai et al., 2017) Ornekleme Noktalari
0-25 Mikemmel -

26-50 lyi N1

51-75 Fakir -

76-100 Cok fakir -

100< Kullanilamaz N2, N3, N4, N5, N6, N7

SONUC

Calisma sonucunda havzada su 6rnegi alinan noktalarin oksijen ve sicaklik ortalama degerleri
SKKY ve YSKYY'ye gore I. sinif, TS 266, AB, UK ve WHO standartlarina ve tatlisu baliklar yetistiriciligine
(direktif no 78/659/EEC) goére ise uygun degerlerde ¢ikmistir. pH degerleri genel olarak SKKY ve
YSKYY’ye IV. sinifta olmustur. Ei degerleri ise TS 266’da sinir dederlerin gok Ustiinde gikmistir. Ca*?ve
Mg+2 ortalama degerleri TS 266 ve UK'de istenilen degerlerin Ustiinde ¢ikmis, sertlik bakimindan sular
¢ok sert su sinifinda yer almistir. Amonyak azotu, fosfor ve florir SKKY ve YSKYY’'ye gore Il. sinifta yer
alirken, agir metallerden arsenik, kobalt, mangan ve molibden limit dederlerin Ustinde ¢ikmistir. HPI
kalite siniflarina gére Van Goli Havzasi tuzlu sulari arasinda “mikemmel” sinifta érnekleme noktasi yer
almazken, sadece bir érnekleme noktasinin “iyi” sinifta oldugu belirlenmistir. Diger érnekleme noktalari
‘kullanilamaz  su” sinifinda yer almigtir. Elde edilen bulgular su kalitesi ydnetmelikleri ile
degerlendirildiginde tarim ve hayvancilik amaciyla bu kaynaklardan su kullaniimasi uygun dedgildir.
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0oz

Baskalasimda gorevli olan iki metamorfoz hormonu (juvenil hormon (JH) ve 20
hidroksiekdizon (20E)'dur. Bu iki hormon disinda kriippel homologl (Kr-h1), broad
compleks (Br-c), E93 genleri ile methoprene tolerant (Met) juvenil hormon reseptori
olarak baskalasimda rol almaktadir. Ekdizon diger adiyla metamorfoz hormonu,
protorasik bezden salgilandiktan sonra epidermis, orta barsak, Malpigi tlpleri gibi
periferal dokularda oksitlenerek 20E hormonuna dontstirilir. 20 hidroksiekdizon,
yumurtadan ergine kadar tim biyolojik dénem geciglerini tetiklerken, corpora allata
(ca)’dan salgilanan juvenil hormon baskalagimi yavaslatmaktadir. Juvenil hormonun
baskalasimi  Onleyen etkisi Kr-hl geninin araciliiyla gergeklesmektedir.
Hemimetabol boceklerde sondan bir 6nceki nimf déneminde Kr-h1l miktarinin
azalmasi prematire ergin gelisimine neden olurken, holometabol bdceklerde ise
prematiire pupa olusumuna neden olmaktadir. Blattella germanica L. (Dictyoptera:
Blattellidae) ve Rhadnius prolixus Stal. (Hemiptera: Reduviidae) turlerinin son
doénem nimflerinde Kr-hl miktarinin azalip, E93 miktarinin artmasiyla nimf
doéneminden ergine gegisin gerceklestigi kaydedilmistir. E93, etkisi Kr-h1 tarafindan
engellenen hipostatik bir gendir. Ayrica E93 geninin Drosophila melanogaster Meig.
(Diptera: Drosophilidae)’de otofaji ve programli hicre o6limuinde etkili oldugu
saptanmistir. Metamorfoz etkili bir gen olan Br-c, hemimetabol tirlerde imaginal
disklerin olusumu, holometabol tiirlerde ise pupa gelisimi icin gereklidir.

ABSTRACT

Two basic methamorphic hormones (juvenile hormone (JH) and 20
hydroxyecdyzone (20E) are involved in metamorphosis. Apart from these two
hormones, krippel homologl (Kr-hl), broad compleks (Br-c), E93 genes, and
methoprene tolerant (Met) play key roles as juvenile hormone receptor in
metamorphosis. Ecdysone, also known as metamorphosis hormone, is being
converted into 20E hormone by oxidizing in peripheral tissues such as epidermis,
midgut and Malpighian tubules after it is secreted from the prothoracic gland. While
20 hidroksiekdizon triggers all biological stage transitions from egg to adult, juvenile
hormone secreted from corpora allata (ca) slows down the metamorphosis. The
anti-metamorphic effect of juvenile hormone is mediated by Kr-hl gene. While the
decrease in the amount of Kr-h1 in the penultimate nymph period in hemimetabol
insects causes premature adult development, it induces premature pupa formation
in the holometabolous insects. In the last nymphal stage of Blattella germanica L.
(Dictyoptera: Blattellidae) and Rhodnius prolixus Stal. (Hemiptera: Reduviidae), it
was reported that the transition from the nymph period to the adult was realized in
the result of decreasing the amount of Kr-h1 and increasing the amount of E93. E93
effect is the hypostatic gene blocked by Kr-hl. In addition, E93 was found to be
effective in autophagy and apoptosis in Drosophila melanogaster Meig. (Diptera:
Drosophilidae). Br-c gene with metamorphosis, is require
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GiRIiS

Bdcekler, diinya lzerinde tanimlanmis 2 milyondan fazla tirl bulunan ve hayvanlar alemi iginde
sayilari en fazla olan canli grubudur. Bocekler atalarindan bu yana, yaklasik 479 milyon yil 6ncesinden
ginimize kadar, farkli postembriyonik gelisme donemleri yasayarak metamorfoz tiplerini
olusturmuslardir (Urena et al., 2016). Béceklerde zaman iginde gorilen kanat olusumu, metamorfoz tipleri

ve Ozellikle tam baskalasim, bocek evrimindeki gesitliligi agiklayan faktorlerden birkagidir (Nicholson et
al., 2014; Rainford et al., 2014).

Genel olarak, boceklerde 3 tip baskalasim goérilmektedir. Ametabol (baskalasimsiz) baskalasimda
kanatsiz ve eseysel olgunluga erismemis nimfler, ergin bécedin minyatiri halindedir. Hemimetabol (yari
baskalasim) baskalasimda nimf ve ergin gorinisi birbirine benzemekle birlikte son donem nimflerde
gorilen baskalasim ile kanat ve eseysel olusum tamamlanarak boécek ergin hale gec¢mektedir.
Holometabol (tam baskalasim) bdceklerde ise yumurtadan gikan larva tamamen farkh morfolojik ve
fizyolojik degisimler gegirir. Diger bagkalasim tiplerine gére tam bagkalasim geciren bocek takimlarinda
olaganustu farkliliklar goriilmektedir. Bu durum karasal canlilar igcinde holometabol bdcek tiirlerinin baskin
grup olmasina sebep olmaktadir (Hammer & Moran, 2019). Kanat olusumu bdceklere avcilarindan
kagma, hizlica yayilabilme ve yeni besin kaynaklari bulma gibi birgok avantaj saglamaktadir. Holometabol
turler boceklerin %85'ini olusturmaktadir (Engel, 2015). Holometabol bdceklerde larva ve ergin dénemleri
farkli habitatlarda gelisebilir ve farkli besin maddeleri tliketebilirler. Bu nedenle larva ve ergin arasinda
herhangi bir rekabet olmamasi tirlerin gesitliligini arttirmaktadir. Holometabol baskalasim, bdcegin
biyolojisini gegici olarak dénemlere ayirmasina ve farkli yasam ortamlarindan yararlanmasina izin
vermektedir (McMahon & Haywardt 2016). Prometabol ve neometabol olarak adlandirilan diger
baskalasim tipleri bazi bodcek takimlarinda gorilebilmektedir. Prometabol baskalasimda bdceklerin
kanatlara sahip oldugu ancak tremenin gerceklesmedigi 2 nimf dénemi yasanmaktadir. Neometabol
baskalasimda ise larva ergin olmadan énce tam ya da kismi olarak uyusuk ara donemler gegirmektedir.
Bu tip baskalasim Thysanoptera takimi, Sternorrhyncha takimina bagli Aleyrodomorpha ve Coccomorpha
alttakimindaki erkek bireylerde gorllebilmektedir. Prometabol ve neometabol bagskalasim bazi
kaynaklarda hemimetabol baskalasimin alt gruplari olarak da yer alabilmektedir (Lozano & Belles, 2011).
Hipermetabol ya da polimetabol olarak adlandirilan boceklerde ise larva morfolojik olarak farkhliklar
gosterebilmektedir. Ayrica ergin ve larvanin farkli habitatlarda gelismesi bu tip baskalasimin holometabol
baskalasimin alt tipi olarak nitelendiriimesine neden olmaktadir. Bir veya daha fazla sayida aktif olmayan
larva doéneminin (yalanci pupa olarak da bilinir) bulundugu hipermetabol baskalasim Meloidae
(Coleoptera), Mantispidae (Neuroptera) familyalari ile Strepsiptera ve Hymenoptera takimina bagl
turlerde gorulebilmektedir (Mitra, 2013).

Boceklerde vicut koordinasyonu ve yasamsal olaylarin diizenlenmesi sinir sistemi ve endokrin
sistemin kontroliinde gergeklesmektedir: Bu iki temel sistem birbirini etkilemekle birlikte tamamlayici
etkileri sayesinde birgok yasamsal faaliyetin diizenlenmesinde goérevlidir. Sinir sistemi, uyarilarini néronlar
yoluyla ilettigi icin organizmada hizli meydana gelen olaylari yénetir. Endokrin sistem ise etkilerini kanla
tasinan kimyasal maddeler olan hormonlar vasitasiyla gergeklestirmektedir. Bu nedenle etkisi uzun
surede ortaya c¢ikmaktadir. Butin canli organizmalarda oldudu gibi béceklerde de hormonlar gelisme
surecinde koordinasyona katki vermektedir. Juvenil hormon (JH) ve ekdizon (20 hidroksiekdizon- 20E)
olmak Uzere iki temel metamorfoz hormonu deri degistirmede goérevlidir (Jindra et al., 2013; Truman &
Riddiford, 2019). Bu iki metamorfoz hormonun hemolimfdeki miktarlari boceklerde nimf-nimf, larva-pupa,
nimf/larva-ergin baskalasiminin olusmasinda kilit rol oynamaktadir. Eski kitikulanin atilip yeni ve daha
blylk dis iskeletin meydana geldigi deri degistirme sireci ¢ok karmasik bir durumdur. Bu asamada bazi
hormon, gen, protein yapilarinda ve miktarlarinda degisiklikler gergeklesmektedir.

Boceklerde Endokrin Sistemi

Boceklerde bagskalasimin temelini olusturan endokrin sistemi; nérosekresyon htcreleri, nérohemal
organlar ve endokrin bezlerden olugsmaktadir. Nérosekresyon hicreleri salgl yapan hicreler olup, en
onemli salgisi aktivasyon hormonu olarak da adlandirilan ve bagkalagim sirecini uyaran protorasikotrofik
hormon (PTTH) (eskiden beyin hormonu olarak biliniyordu)'dur. Nérohemal organlar salgi depo eden
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organlardir. Corpora cardiaca (cc) bezi ndérohemal organlar arasinda olup, PTTH'yi depolamakia
gorevlidir. Dis iskeletin buylmesine bagli olarak kana salinan PTTH, juvenil hormon ve ekdizon salgisini
etkileyerek baskalasimi tetiklemektedir. Endokrin bezler ise juvenil hormonun salgilandigi corpora allata
ve ekdizon hormonunun (deri degistirme hormonu, metamorfoz hormonu) salgilandi§i protorasik
bezlerden olugsmaktadir.

Deri degistirmede gorevli hormon, gen ve proteinler
Juvenil hormon (JH)

Corpora allata’dan salgilanan juvenil hormon (JH) ilk olarak Rhodnius prolixus Stal. (Hemiptera:
Reduviidae)da metamorfozu engelleyen viicut sivisi olarak kesfedilmistir (Wigglesworth, 1934). JH
temelde JH 0, JH I, JH 1l ve JH lll olmak Uzere 4 farkh tipte olabilmektedir. JH 0, JH I, JH Il tipleri
genellikle Lepidoptera takimina ait bireylerde gorilirken, diger bocek takimlarinda JH Il tipi
bulunmaktadir (Schooley et al., 1984). JH III'iin tirevi olan JH Il bisepokside Diptera takimina bagh bazi
bireylerde tanimlanmistir (Richard et al., 1989). Helicoverpa armigera (Hubn.) (Lepidoptera:
Noctuidae)'da JH II'nin baskin olarak bulunan JH tipi oldugu bildiriimistir (Zhang et al., 2017). JH'nin
baslangici olarak bilinen metil farnesoat (MF) (Teal and Proveaux, 2006) hamam bdceklerinin yumurta ve
nimflerinde bulunmustur (Bruning et al.,1985). Drosophila melanogaster Meig. (Diptera: Drosophilidae)
larvalarinda da bulunan MF, pupa déneminde disaridan uygulandiginda, metamorfozu engellemede JH lli
salgisina gore oldukga yetersiz kalmigtir (Jones et al.,2010).

Temel gorevi metamorfoz ve Uremeyi dizenlemek olan JH, birgok yasamsal faaliyette 6nemli
etkilere sahiptir. Ergin disi bdceklerde ovaryum gelisimi, erkek boceklerde Ureme olgunlasmasi,
holometabol boceklerde promordialarin morfogenesisinde ve sonrasinda imaginal disklerin olusumunda
ve lipid metabolizmasinda etkilidir (Engel and Moran, 2013; Shukla et al., 2016; Santos et al., 2019;
Toprak et al., 2020). Polifenizm (polimorfizm) veya sosyal béceklerde sinif olusumunda (Libbrecht et al.,
2013), larva gelisiminin kontroll, erginlerde tGreme, diyapozun kontroll, gé¢ hareketleri, afitlerde olusan
farkli formlar ve daha birgok yasamsal faaliyette olayda énemli role sahiptir.

Deri degisiminin baslamasi kandaki JH miktari ile iligkilidir. Ergin dncesi dénemler arasinda deri
degisimi icin ylksek miktarda JH salgisi gerekirken, ergin doneme gegiste baskalasim igin JH miktarinin
son donemde azalmasi gerekmektedir (Konopova et al., 2011). JH salgisinin yapildi§i corpora allatanin
cikarildigi boceklerin ise erken donemde (prematiire) baskalasim gecirdi§i gozlenmistir. Corpora
allatadan salgilanan JH son doénem larva/nimflerde oldukga azalmakta ve ergin doneme gecis
saglanmaktadir. Azalan JH miktari ve buna bagdli olarak artan ekdizon (20E) metamorfoza izin
vermektedir.

Ekdizon hormonu (Deri degistirme, Metamorfoz hormonu)

Ekdizon boceklerde deri degisimini koordine eden steroid hormondur. Protorasik bezden
salgilanarak kana verilen hormon, periferal dokularda biyolojik olarak aktif formu olan 20E hormonuna
dondstirdldr (Hiruma & Kaneko, 2013). 20E reseptori olan ultraspiracle (USP) ve ekdizon reseptor (ECR)
proteinlerine baglanarak metamorfoz sirecinin ilerlemesini saglamaktadir (Hiruma & Kaneko, 2013).
20E’nin reseptorlerine baglanarak yapisal degisiminin gergeklesmesinin ardindan E74, E75, E93 ve
broad compleks (Br-c) genleri gibi deri degisimi ve metamorfoz igin gerekli transkripsiyon faktorlerinin
sentezi gerceklesmektedir (Belles, 2019, 2020; Vea et al., 2019 Belles, 2020)

Juvenil hormon reseptorid olarak methoprene-tolerant (Met)

JH katabolik enzimlerden, tasiyici proteinlere ve hatta ekdizon (20E) reseptori USP’ye kadar ¢ok
farkli proteinlere baglanabilmektedir (Vea et al., 2016). Ancak temel JH reseptori olarak methoprene-
tolerant (Met) proteini kabul edilmektedir. ilk olarak D. melonagaster’de bulunan Met proteini, JH
sinyallerinin alinmasinda Kkilit rol oynamaktadir. D. melonagaster’de Met proteini ve paralogu olarak
bilinen germ-cell expressed (gce) birlikte bulunurken (Godlewski et al., 2006) diger bocek tirlerinde
sadece met proteini JH reseptdrl olarak bulunmaktadir (Charles et al., 2011; Kayukawa et al., 2012;
Kyade & Gaikawad 2016). Tribolium castaneum (Herb.) (Coleoptera: Tenebrionidae)'da yapilan
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calismada larva déneminde Met proteininin inhibe edilmesi durumunda bdécegin erken metamorfoz
gecirdigi gozlenmistir (Chafino et al., 2019). D. melonagaster’de Met proteinin inhibe edilmesi sonucu
uremenin geciktigi ve azaldigi gézlenmistir. Ayni bécek tlrlinde corpora allatanin g¢ikariimasi sonucu
daha kiiglk pupa olusumu goézlendigi bildiriimistir (Riddiford et al,. 2010).

Krippel homologl (Kr-h1) geni

Kruppel homologl (Kr-hl), JHu uyararak metamorfozun baskilanmasini saglayan gendir. Yani,
JH'un metamorfozu dnleyen etkisi Kr-h1 geni araciligiyla gerceklesmektedir (Jindra et al., 2013; Li et al.,
2018). Boceklerde Kr-hl geni ekspresyonunun miktari JH miktari ile yakin iligkilidir. Son larva/nimf
doneminde ya da pupa doneminde azalan JH miktarina bagh olarak hemolimfdeki Kr-hl geni
ekspresyonunun miktari da azalmakta ve bodylelikle metamorfozun gergeklesmesine izin vermektedir
(Jindra et al.,2013; Belles & Santos, 2014; Belles, 2019). Ektopik JH varliginda Kr-hl sentezinin
artmasina bagl olarak boéceklerin tekrar larva donemi gegirdigi gézlenmistir (Lozano & Belles, 2011;
Konopova et al.,2011).

Bombyx mori L. (Lepidoptera: Bombycidae) larvalarinda Kr-hl ekspresyonunun disaridan
uygulanmasi ile larvanin pupa ddnemine gegemedidi fakat ekstra larva dénemi de gecirmedigi
gézlenmistir (Kayukawa et al., 2014; Daimon et al., 2012). Blattella germanica L. (Dictyoptera:
Blattellidae) tzerine yapilan bir calisma, JH'un son dénem nimflerde bulunmadigi durumda, Kr-h1l gen
ekspresyonunun asiri artigi, bécegin tekrar nimf dénemi gecgirmesi igin yeterli olmadigini goéstermistir
(Urena et al., 2014). Pyrrhocoris apterus L. (Hemiptera: Pyrrhocoridae) ile yapilan ¢alismada Kr-hl
geninin ve Met proteinlerinin inhibe edilmesi sonucu turiin erken metamorfoz gecirdidi ve buna bagl
olarak premature ergin olusumu yasadigi gdzlenmistir (Konopova et al., 2011). Hemimetabol béceklerde
son dénem nimflerde ergin metamorfozunun gergeklesmesi igin; JH miktarinin azalmasi, anti metamorfoz
etkili Kr-hl geni ekspresyonunun miktarinin azalmasi ve E93 gen ekspresyonu miktarinin artmasi
gerekmektedir (Sekil 1). Ayni sekilde holometabol tir olan T. castaneum’da da son dénem larvanin
basinda benzer reaksiyonlar gerceklesmektedir (Lozano & Belles, 2011; Konopova et al., 2011; Urena et
al., 2014; Santos et al., 2016; Belles, 2020). Ancak T. castaneum’da son larva doneminin sonuna dogru
Kr-hl geni ekspresyonunun miktarinin aniden kisa sureligine artmasi ve E93 genini baskilamasi
holometabol bdcek bagkalasiminda pupa olusumunda anahtar rol oynamaktadir. Kr-hl geni
ekspresyonunun miktarinin kisa sureligine artmasinin pupa olusumu ile ilgili oldugu varsayllmaktadir
(Sekil 2). Boylece bécegin larva déneminden direkt ergin déneme gegisi ve buna bagli olarak prematire
ergin olusumu engellenmektedir.

P S |

5. donem nimf 6. donem nimf ergin

,W
,\ e
A ™ Kr-h1

Sekil 1. Hemimetabol tirlerde Kruppel homologl (Kr-hl), Broad complex (Br-c) ve E93 gen ekspresyonlarinin zamana bagl
degisimi (Urena et al., 2016)

Figure 1. Time dependent changes of Kriuppel homologl (Kr-h1), Broad complex (Br-c) and E93 gen expressions in hemimetabol
species (Urena et al., 2016)
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Sekil 2. Holometabol turlerde, Kriippel homologl (Kr-h1), Broad complex (Br-c) ve E93 ekspresyonlarinin zamana bagh degisimi
(Urena et al., 2016)

Figure 2. Time dependent change of synthesis of Kriippel homologl (Kr-hl), Broad complex (Br-c) and E93 expressions in
holometabol species (Urena et al., 2016)

Broad-compleks geni (Br-c)

Metamorfozu diizenleyen genlerden biri olan Broad-compleks (Br-c), holometabol ve hemimetabol
bdceklerde farkli islevlere sahiptir. Br-c geni holometabol tirlerde son dénem larvada 20E hormonu
tarafindan uyarilarak pupa olusumunu saglamaktadir (Charles 2010; Amat et al., 2018). Bu gen
hemimetabol bdceklerde ve bazi holometabol bdceklerde ise embriyo gelisiminin, kanat gelisiminin
diizenlenmesi, kanat damarlarinin olusumu, vicut blyukligi ve sekli, instlin sinyalini dolayisiyla lipid
metabolizmasini da etkiledigi icin gereklidir (Di Cara & King Jones 2013; Ishamiru et al., 2016; Fernandez
Nicolas & Belles, 2017; Toprak et al., 2020) (Sekil 3). Br-c gen ekspresyonu, T. castaneum ve Chrysopa
perla L. (Neuroptera:Chrysopidae) tirlerinde larva gelisimi sirasinda ve pupa 6ncesi donemde yiksek
miktarda salgilanarak prematire ergin olusumuna engel olmaktadir (Parthasarathy et al.,, 2008).
Oncopeltus fasciatus (Dall.) (Hemiptera: Lygaeidae) ile yapilan galismada Br-c geninin kanat taslaklarinin
olusmasinda etkili oldugu ve genin baskilanmasi ile prematire ergin olusumu goézlendigi bildirilmistir
(Huang et al., 2013). D. melanogaster ile yapilan ¢alismada Br-c geninin zarar gérmesi durumunda larva
gelisiminin normal oldugu ancak béceg@in pupa doneminden 6nce 6ldigua bildirilmistir (Kiss et al., 1988).
Lepidoptera takimina bagh tlrlerde son dénem larvada JHun ¢ok azaldigi durumda 20E hormonu
tarafindan uyarilan Br-c geni pupa olusumunu tesvik ederek prematire ergin olusumuna engel olmaktadir
(Kyade & Gaikawad, 2016).

Blattela germaiica

Manduica séata
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Sekil 3. Holometabol ve hemimetabol boceklerde Broad complex (Br-c) ekspresyonunun zamana bagli degisimi a. Manduca sexta
b. Blattella germenica (Belles and Santos, 2014)

Figure 3. Time dependent change of Broad complex (Br-c) expression in holometabol and hemimetabol insects, a. Manduca sexta
b. Blattella germenica (Belles and Santos, 2014)
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E93 geni

E93 geninin aktivitesinin B. germanica, T. castaneum ve D. melanogaster’de ergin metamofozunu
tetikledigi bildiriimistir (Urena et al., 2014). E93 geni son dénem larva/nimflerde Kr-h1 ve Br-c genlerini
baski altinda tutarak ergin olusumunu saglamaktadir (Urena et al., 2014). E93 gen ekspresyonu, erken
doénem nimflerde de g6z ardi edilebilecek miktarlarda bulunurken son dénem nimf, pupa 6ncesi ve pupa
doneminde miktari artmaya baglamaktadir (Urena et al., 2014).

Drosophila melanogaster ile yapilan bir calismada E93 geninin otofaji ve programli hiicre 6limiinde
etkili oldugu bulunmustur (Tracy & Baehrecke, 2013). T. castaneum’un pupa déneminde E93 geninin
baskilanmasi sonucu tekrar pupa dénemi gecirdigi kaydedilmistir. B. germanica ve R. prolixus ile yapilan
calismada son dénem nimflerde Kr-hl gen aktivitesinin azalip, E93 aktivitesinin artarak nimf-ergin
metamorfozunun gergeklestigi kaydedilmistir (Lozana & Belles, 2011; Konopova et al., 2011). Bu durum
Kr-hl ve E93 genlerinin ters etkili oldugunun gostergesi olarak kabul edilmektedir. Etkisi Kr-h1l geni
tarafindan engellenen E93 geni hipostatik, Kr-h1 geni ise epistatik gendir.

Boceklerde bagkalasim siireci

Ametabol tir olan Thermobia domestica (Pack.) (Zygentoma: Lepismatidae) yapilan g¢alismada
bdcegin JH Il salgisinin bulundugu ve ekdizon salgisinin da kanatli béceklerdeki gibi oldugu bulunmustur
(Rojo de la Paz et al., 1983). JH miktarinin 1. ve 2. dénem geadlarinda en fazla oldugu ve 3. dénem
geadlarda ise azaldigi gorilmustir. 3. donemde azalan JH miktari dis iskeletin blylimesine olanak
saglamaktadir. Hemolimfde artan ekdizon miktarina bagl olarak apolisis ve yeni kutikulanin depo
edilmesi de T. domestica tirinde goérilmuistir (Rojo de la Paz et al.,, 1983). Bu durum ametabol
bdceklerde de hemimetabol ve holometabol béceklere benzer déngulerin oldugunu gostermektedir.

Hemimetabol boceklerde ise sondan dnceki nimf déneminde JH sinyalleri Met proteini araciligiyla
Kr-h1’ geninin ekspresyonunu tesvik etmektedir. Boylece bécek nimf déneminde kalmaya devam eder.
Son nimf déneminin basinda JH salgisi kesilir (Kayukawa et al., 2012). Kr-h1l gen ekspresyonu orani
azalmaya baslar (Lozano & Belles, 2011). Boylelikle Kr-h1 geninin baski altinda tuttugu E93 geninin
ekspresyon miktari énemli derecede artmaya baslar (Belles and Santos, 2014; Urena et al., 2014).
Boylece hemimetabol béceklerde metamorfoz tamamlanmis olur (Sekil 4a).

sondan dnceki son donem nimf ergin sondan dnceki son dénem lana

:ﬁm nirnf M . danem lana

Sekil 4. Holometabol ve hemimetabol boceklerde Juvenil hormon (JH), 20E hormonu, Kriippel homologl (Kr-h1), Broad complex
(Br-c) ekspresyonlarinin biyolojik dénemlere bagli degisimi a. hemimetabol tirlerde b. holometabol turlerde (Konopova et
al., 2011)

Figure 4. Change of Juvenile hormone (JH), 20E hormone, Krippel homologl (Kr-hl), Broad complex (Br-c) expressions in
holometabol and hemimetabol insects depending on biological stages a. in hemimetabol species b. in holometabol species
(Konopova et al., 2011)

Metamorfoz tim bdceklerde anti metamorfoz etkili Kr-h1l geninin ekspresyonunun miktar olarak
azalmasini ve E93 geninin aktivitesinin artmasini gerektirmektedir (Konopova et al., 2011; Lozano &
Belles, 2011; Urena et al.,, 2014; Kayukawa et al., 2016). Ancak holometabol bdceklerde son dénem
larvanin sonuna dogru Kr-hl geninin ekspresyonunun kisa sireli olarak miktarinin artisi hemimetabol
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turlerde gorilmemektedir (Sekil 4a). Holometabol béceklerde son dénem larvalarda gorilen Kr-h1 geninin
ekspresyonun pik yapmasinin pupa olusumuyla ilgili oldugu varsayilimaktadir (Sekil 4b). Kr-hl gen
ekspresyonu son donem larvada artarak E93 gen ekspresyonunu baski altinda tutar. Boylece larvadan
direkt olarak ergin déneme gecis engellenir ve pupa olusumunda etkin rol oynayan Br-c gen ekspresyonu
gerceklesir ve bu sekilde larva-pupa olusumu gergeklesmis olur (Konopova et al., 2011; Belles and
Santos, 2014; Duneau &Lazzaro, 2018) (Sekil 4b). Pupa 6ncesi dénemde, JH'nun tekrar ortaya ¢ikmasi
ile g6z, optik lob ve ventral diyafram gibi dokularda zamanindan énce olusacak metamorfoz engellenmis
olur (Lozana at al., 2014). Pupadan c¢ikis zamaninda JH tekrar kaybolur, ekdizon hormonunun miktari
artar ve ergin olusumu baslar. Bu dénemde disaridan JH uygulamasi yapilan Hyalophora cecropia L.
(Lepidoptera: Saturniidae)’nin tekrar pupa donemi gegirdigi belirlenmistir (Wills, 2018; Riddiford, 2020).

Larva déneminden pupa dénemine gegmeden Once, larvanin agsmak zorunda oldugu iki dnemli esik
deger vardir. “The Minimal Weight” metamorfozun basarili bir sekilde gerceklesmesi igin gerekli minimum
agirhiktir. Gerekli minimum agirliga ulasildiginda JH miktari azalir ve buna bagl olarak ekdizonun artmasi
ile metamorfoz gercgeklesir (Ohhara et al., 2017). “The Critical Weight” ise agligin metamorfozu daha fazla
geciktiremedigi minimum agirhktir (Ohhara et al., 2017). Drosophila melonagaster'de metamorfoz icin
kritik bu iki noktanin ayni anda olustugu bildirilmistir (Ohhara et. al., 2017)

JH aktivitesinin ve metamorfozun temelini olusturan Met-Kr-h1-E93 (MEKRE93) olarak adlandirilan
fizyolojik olay hamam bdceklerinden sineklere kadar tim béceklerde morfogenesisin olusum safhalarini
acgiklamaktadir.

SONUC

Gelisen toplum bilincinin sonucu olarak temiz gidaya ulasma istegi, tarimsal zararlilarla micadele
yontemlerinin de gbézden gegiriimesine neden olmustur. Son yillarda ¢evre ve insan saghdina olumsuz
etkileri olan kimyasallardan uzaklagilmaya ve alternatifler lzerinde daha fazla durulmaya baglanmistir.
Daha az zehirli kimyasallar veya insana olumsuz etkisi olmayan kimyasallari, tarimin hizmetine sunarken
hastalik ve zararlilarla micadelede de sorun yaganmasi istenmemektedir.

Bu baglamda temel bilimlerin ve uygulamali bilimlerin birlikte oldugu multidisipliner c¢alismalar
sonucunda ortaya ¢ikan veriler gin gectikce daha da énem kazanmaktadir. Bécek hormonlarinin
zararhlarla micadelede 6nemli ve ¢ok cesitli firsatlar sundugu bu derleme ile bir kez daha ortaya
konulmustur. Sonug olarak, zararli béceklerle micadelede metamorfoz (baskalasim) gibi konularin detayli
sekilde ele alindi§i entomoloji ve diger temel bilimlerin bir arada oldugu hedefe yonelik galismalarin gln
gectikce daha da gok 6nemi artmaktadir.
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