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ABSTRACT

Objective: The objective of this study was to investigate the physical and
chemical characteristics of 10 hybrid type table olives obtained as a result of a
national level hybridization program in the Olive Research Institute.

Material and Methods: The samples selected from Memecik x Gemlik and
Gemlik x Memecik combinations, which came to the pre-elimination stage in the
project, were evaluated in terms of table olives characteristics. These products
were obtained in four olive seasons. Olives were subjected to some physical
and chemical tests and analyzes. The main olive processing techniques (green
split olive, natural turning black olives and Spanish style green olives) were
applied to test the suitability of the cultivar candidates to processing techniques.

Results: The olive variety candidates, GM 41, GM 39, MG 11 and MG 5
attracted more attention than the main varieties of the cross breeding project,
“Memecik” and “Gemlik”, in terms of some table olive characteristics like high
flesh/pit ratio and the number of olive fruits per kilogram. Especially, The
variety, GM 41 was found to be significantly important candidate for the natural
black olive processing because of having high number of olives per kilogram.

Conclusion: As a result of this study, it was concluded thata the hybrid variety
candidates, MG5 and MG13 were found to be promising in terms of table olive
characteristics and registered as HAYAT and ARSEL, respectively.

0z
Amag: Bu galisma, Zeytincilik Aragtirma Enstitiisinde yeni zeytin cesitlerini elde
etmek amaciyla 1990 yilinda ulusal diizeyde gergeklesen bir melezleme programi

sonucunda elde edilen melez ¢esit adaylarindan 6ne ¢ikan 10 adayin sofralik
ozelliklerini tespit etmek amaciyla yapiimistir.

Materyal ve Yontem: Projede 6n eleme asamasina gelen Memecik x Gemlik ve
Gemlik x Memecik kombinasyonlarindan segilen bireyler, sofralik zeytin 6zellikleri
acisindan degerlendiriimistir. Dort zeytin sezonunda sezonunda urin elde
edilmistir. Zeytinlerde bazi fiziksel ve kimyasal analizlere yapilmigtir. Cesit
adaylarinin isleme tekniklerine uygunlugunu test etmek icin ana isleme
tekniklerinde (yesil gizik zeytin, dogal yuvarlama siyah zeytin ve Ispanyol tipi yesil
zeytin) uygulanmistir.

Aragtirma Bulgulan: GM 41, GM 39, MG 11 ve MG 5 zeytin cesidi adaylari,
"Memecik" ve "Gemlik" cesitlerine gore ylksek et / gekirdek orani ve kilogram
basina zeytin sayisinin yiksek olmasi ile sofralik zeytin 6zellikleri agisindan dikkat
cekmistir.

Ozellikle GM 41, dogal siyah zeytin lretiminde kilogram basina diisen zeytin
sayisinin yiksek olmasi nedeniyle gok énemli olacaktir.

Sonug¢: Calisma sonucunda MG5 ve MG11 melez cesit adaylan sirasiyla
“HAYAT” ve “ARSEL” isimleri ile adlandirilarak tescil edilmis ve zeytin sektoriine
sunulmustur.
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INTRODUCTION

Table olives are traditional fermented products of the Mediterranean countries, but nowadays
table olive production and consumption have spreaded all over the world. Approximately 97% of world
olive tree and olive production belongs to Mediterranean countries. The main olive producer countries
are Spain, Italy, Greece, Turkiye, Tunisia, Portugal and Morocco (Anonymous, 2020).

The olive fruit is a drupe which has a bitter component (oleuropein). It has a lower sugar content
(2.6-6%) as compared with other drupes (12% or more) and higher oil content (12-30%) depending on
the harvest time and variety.

There are a large number of olive varieties (93) grown in Tirkiye. Gemlik, one of the most
common Turkish olive cultivar, accounts for the majority of olive production in the Marmara Region
(Northwest of Turkiye), and suits best for processing natural black olives. This olive variety is private
with its thin skin, small pit and high oil content (25-30%). Average size of the fruit of the Gemlik variety
corresponds to 230-330 fruits per kg and its flesh/pit ratio is between 7/1 - 9/1.

Also, one of the other most common Turkish olive variety, Memecik, constitutes the major part of
the olive production in the South Aegean Region. Memecik cultivar is suitable for Spanish style or ripe
olive processing. Memecik variety, with an average size of 230-290 fruits/kg has high oil content (25-
27%). The synonyms of Memecik olive cultivar are Tas arasi, Asiyeli, Tekir, Gllimbe. The origin of
variety is Mugla province. It has an oval fruit structure and large fruit. Flesh / pit ratios vary between 6/1
and 8/1. It is most suitable for Spanish-style green and Californian-style black olive production methods
for export.

Olive fruits should have some properties to be consumed as table olive. The size of the fruit is
important for presentation and so for consumption. Olives weighting between 3 g and 5 g are
considered medium sized, while those over 5 g are considered to be the large ones. Fruits that are
more or less in spherical shape are usually best sold, and some elongated ones are also appreciated.
The pit should easily separated from the flesh. Flesh/pit ratio should be at least 5/1. The skin of the fruit
should be fine, additionally be elastic and resistant to blows and to the action of alkali and brine.

Table olives are one of the most popular fermented foods in Turkiye. This crossbreeding
programme which focused specifically on table olives was initiated in 2011. The new table olive
genotypes to be released should be adapted to modern growing systems, industrial processing
methods (appropriated fruit pitting, ideal fermentation control and low environmental pollution) and
should meet consumer demands (fruits with good size, proper shape, high flesh/pit ratio, good texture
and colour, and ease in releasing the pit) (Garrido et al., 1997; Lavee, 2008; Rallo et al., 2011).

Turkiye is a country that has 93 registered olive varieties. Making a standard production with
using appropriate processing techniques is possible with the use of raw materials with the above-
mentioned criteria.

A crosshreeding program at the national level was initiated in 1990 in Olive Research Institute to
obtain new varieties that could meet the standard raw material requirements. In the framework of the
crossbreeding program, 10 hybrid individuals with superior characteristics in terms of agronomic and
technological characteristics were selected by pre-selection.

In this study, the physical and chemical properties of 10 hybrid types, which had the potential for
registration according to agronomic characteristics were determined. Gemlik and Memecik olive
cultivars were used to compare hybrid characteristics.
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Determination of table olive characteristics of new olive varieties obtained by crossbreeding of Gemlik and Memecik variety

MATERIAL and METHODS

Gemlik and Memecik cultivar olives were used to compare hybrid characteristics. In this study, 10
olive genotypes were evaluated and these are tabulated in Table 1. They obtained from the crosses of
Memecik and Gemlik (Turkish cultivars). These trees were planted in 1,5m x 3m distance in olive
genotype observation orchard at Kemalpasa of Olive Research Institute in izmir- Tirkiye. These
genotypes were chosen on the basis of having high productivity, large size, high flesh/pit ratio, resistance
to diseases and low alternate bearing.

Table 1. Olive genotypes and their parents

Cizelge 1. Melez gesit adaylari ve ebeveynleri

Genotypes
Memecik & Gemlik MG5 MG11 MG13 MG22 MG23
Gemlik & Memecik GM9 GM19 GM32 GM39 GM41

Olives were harvested at the maturity index 1-2 for Spanish style green olives and split green
olives, and 5.3 for traditional Turkish style turning black olives suitable for the processing method.

Table olive processing methods
Natural green split olive

Olives were harvested in the period of green-yellow and sized. Then they were washed and taken
into the polyester tanks after they were split. They were stored in brine that consist of 2% NaCl and 0.2%
citric acid during 6 weeks and the brine was changed once per week. After bitter taste was removed,
olives were stored in brine consisting of 8% NaCl and 1% citric acid.

Spanish style green olive

After harvesting in the period of green-yellow and sizing, olives were treated with 1.8 g/100 mL
NaOH solution until the alkalinesolution reached 2/3 of the flesh. Then the fruits were washed with tap
water for 24 h, brined in 8 g/100 mL NacCl solution, and left to spontaneous fermentation. The acidity level
of the olives was balanced at 0.3% by addition of lactic acid. The acidity level of the olives was 0.9-1.2%
at the end of the fermentation (Garrido et al., 1997)

Traditional Turkish-style natural turning black olive

Olives were harvested (5.3 MI) and washed. The olives were transferred into the plastic vessels.
6% salt was added on the olives. The covers of the vessels were tightly closed. The olives were kept in
their own water until the end of fermentation. Olive vessels were turned every two days to provide
fermentation (Irmak et al., 2017).

Physical analysis

Number of olives per kilogram and flesh to pit ratio were determined according to official method
TS 774 (2003). Fruit weight was calculated by weighing 100 olive fruits. Flesh to pit ratio was calculated
by using the ratio of flesh and pit weight of 100 olive fruits. The fruit firmness values were measured with
the Mititoyo hardness device (ABD) as milinewton (mN).

Chemical analysis

pH and acidity analyzes in the fruit were carried out according to TS774 (Anonymous, 2003).
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Reducing sugar analysis

Olive paste in the amount of 5 g was mixed with 5 ml potassium ferrocyanide (15%) and 5 ml zinc
sulfate (30%). This mixture was diluted with 100 ml distilled water and left for a night. Then, it was filtered
through filter paper (40 ym pore diameter). A diluted sample of 25 ml and 25 ml of Luff’'s solution
(preparation was described below) was put in the flask and 10 ml of KI (IN) and 25 ml of sulfuric acid
(25%) were added. After adding 1 ml starch (1%), the sample was titrated with sodium thiosulphate (0.1
N) (Uylaser ve Basoglu, 2000).

To prepare the Luff’s solution, the following 3 solutions were prepared separately.
1) 50 g of citric acid was dissolved in 50 ml distilled water.

2) 143.7 g of anhydrous sodium carbonate Na,CO; (sodium carbonate) was dissolved in 350 ml
of pure water.

3) 25 g of CuSO, (copper sulfate) is dissolved in 100 ml of water. Then the first and second
solutions were mixed carefully. Finally, the third one was added to this mixture and completed to
1 L with distilled water. After a day, the solution was filtered through filter paper.

Total phenolic content

Total phenolic content (TPC) were determined colorimetrically using Folin-Ciocalteu reagents
according to the method of Catalano et al. (1999) using caffeic acid as standard, with slight modifications.
The olive pulp (1g) was mixed with 5 ml of methanol:water 80:20 (v/v). The mixture was centrifugated at
4000 g for 10 min and the methanol phase was decanted and filtered. methanol:water 80:20 (v/v) mixture
in the amount of 5 ml was added to the residue and centrifugated at 4000 g for 10 min again. The
methanol phase was added over the first solution. The combined filtrate was completed to 10 ml. This
filtrate was kept in the dark at ambient conditions. Then 0.1 ml from this filtrate was taken to a 50 ml
volumetric flask, 5 ml distilled water, 0.5 ml Folin-Ciocalteau reagent and 1 ml sodium carbonate solution
(35%) were added and was completed to 50 ml with distilled water. It was allowed to wait for 120 min in
the dark at room temperature. Absorbance was measured at 725 nm using a visible spectrophotometer
(Shimadzu 2450). The concentrations were expressed as g of caffeic acid and as g of CAE per 100 g of
fresh weight (fw) (Kiai and Hafidi, 2014).

Sensory analysis

Hybrid variety candidates were analyzed in terms of color, texture, easy separation of flesh from
the pit and total eating quality for the sensory evaluation of table olive characteristics. A 5 point scale was
used in the evaluation. The rating was such that 1 indicated the lowest while 5 was rated the highest.
Sensory evaluations were carried out by 8 trained panelists on table olives.

RESULTS and DISCUSSION

One of the most important parameters determining the commercial value of olives in the table olive
sector is the number of olives per kilogram, also called calibers. Olives with a low number of olives per
kilogram (large olive fruits) are more attractive to consumers. Hence, table olive sector generally prefers
medium and large caliber olives. The number of olives per kilogram of candidates is given in (Table 2).

All candidates, except GM19, had larger fruit than their parents. GM32 was found to be the largest
olive fruits in the group of Gemlik x Memecik. The others following this were GM41, GM39, GM9 and GM19,
respectively.

In the Memecik x Gemlik group olives, the MG22 and MG5 hybrid variety candidates were determined
to be larger than both their parents and the other candidates. MG11, MG13 and MG4 followed them.
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Table 2. The number of olives per kilogram values of new genotype olives and their parents (Number of fruit/Kg)

Cizelge 2. Melez gegit adaylari ve ebeveynlerinin kilogramdaki tane sayilari (Tane/Kg)

Hybrids 1.Year 2.Year 3.Year Hybrids 1l.Year 2.Year 3.Year
GM9Y 180 220 180 MG 4Y 260 260 260
GM9P ND 220 180 MG 4 P ND 260 260
GM9S ND 210 ND MG5Y 170 210 180
GM19Y 300 200 240 MG 5P ND 210 ND
GM 19 P 300 200 240 MG 11Y ND 220 210
GM32Y ND 160 190 MG 11P ND 220 210
GM 32 P ND 160 190 MG 11S 220 220 210
GM32S 190 150 ND MG 13Y 240 250 250
GM39Y 200 220 200 MG 13P ND 250 250
GM 39 P ND 220 ND MG 13S 240 250 250
GM 39S 200 210 200 MG22Y 170 220 170
GM41Y 180 180 180 MG 22P 170 220 170
GM 41 P 180 180 180 MG22S 170 220 170
GM 41 S 170 180 170

Parents Parents

Memecik Y 260 260 260 Gemlik Y 290 320 280
Memecik P 260 260 260 Gemlik P 290 320 280
Memecik S 260 260 260 Gemlk S 290 320 280

PS: Y-Green, P-Turning colour, S-Black, ND: Not detected

In other studies; Aktan and Kalkan (1999), Sahin et al. (2002), Tuna (2006), Seyran (2009) and
Kumral et al. (2009) determined the number of olive per kilogram for Gemlik variety as 286, 257, 265, 298
and 280-320, respectively. When compared to these previous studies, it was seen that the candidates of the
hybrid varieties had larger fruits than Gemlik variety.

Flesh / pit ratio

One of the most important criteria that determines the quality characteristics of table olives is flesh
/pit ratio. Olives with high flesh/pit ratio are more attractive to consumers. The data for the flesh/pit ratio
determined in the first, second and third years for the raw olive samples of the study are presented in
Table 3.

It was determined that the flesh/pit ratio of the olives belonging to the hybrid variety candidates varied
between 4.86 and 6.86 in Gemlik x Memecik hybrids and 3.98 and 7.29 in Memecik x Gemlik hybrids. The
highest flesh/pit ratio of raw olives were found in Gemlik x Memecik hybrid variety candidates. It was found
to be 6.9 in GM32. The highest flesh/pit ratio of Memecik x Gemlik variety candidates was determined in
MG4 to be 7.29. The lowest values were found in GM19 (Gemlik x Memecik hybrid variety candidate) and
MG13 (Memecik x Gemlik variety candidate) to be 4.86 and 3.98, respectively.

Gemlik x Memecik hybrid variety candidates GM32, GM39 and GM41 have the highest flesh/pit
ratio while Memecik x Gemlik hybrid variety candidates MG4, MG5 and MG22 are prominent candidates.

The flesh/pit ratio defines the edible ratio of the olive fruit, which is expected to be greater than 5
(Balatsouras, 1995). In table olive varieties, a high flesh-to-pit ratio is a desirable feature (Caballero and
Eguren, 1986).

GM32 was identified as a hybrid candidate with the highest flesh rate (6.86 / 1). GM39 and GM 41
followed it. In MG group, MG4 was identified as a hybrid candidate with the highest flesh rate (7.29 / 1).
MG5 showed high flesh/pit ratio for 3 years. The flesh/pit ratio of other MG group variety candidates were
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lower than that of the parents. In previous studies, it was stated that different flesh/pit ratios could be
observed at different harvesting times and as the harvesting time progresses, flesh/pit ratio increases
(Kutlu ve Sen, 2011). Dolgun et al. (2010) reported that the flesh/pit ratio for Memecik olive fruits was
4.38. The flesh/pit ratio of all the hybrid variety candidates were found higher than the other studies.

Table 3. Flesh / pit ratio values of new genotype olives and their parents

Cizelge 3. Melez gesit adaylari ve ebeveynlerinin et/cekirdek oranlari

Hybrids l.Year 2.Year 3.Year Hybrids l.Year 2.Year 3.Year
GM9oY 5.85 5.91 5.89 MG 4Y 7.29 7.29 7.12
GM9P ND 591 5.89 MG 4 P ND 7.29 7.12
GM9S ND 5.98 ND MG5Y 6.27 6.32 6.34
GM19Y 4.86 5.26 5.28 MG 5 P ND 6.32 ND
GM 19 P 5.18 5.26 5.37 MG11Y ND 5.89 5.88
GM32Y ND 6.83 6.86 MG11P ND 5.89 5.92
GM 32 P ND 6.83 6.86 MG 11S 585 5.89 5.98
GM32S 6.86 6.9 ND MG 13 Y 3.98 4.14 4.36
GM39Y 6.43 6.42 6.43 MG 13 P ND 4.15 4.36
GM 39 P ND 6.42 ND MG 13 S 3.98 4.19 4.45

GM 39S 6.51 6.51 6.51 MG22Y 7.07 6.16 6.07
GM41Y 6.12 6.08 6.12 MG22P 7.3 6.19 6.07

GM41P 6.3 6.08 6.14 MG 22 S 7.19 6.29 6.14
GM41S 6.38 6.19 6.32
Parents Parents

Memecik Y  6.02 5.99 6.11 GemlikY  6.18 6.32 6.23
Memecik P 6.08 5.99 6.11 Gemlik P 6.18 6.32 6.23
Memecik S 6.14 5.99 6.24 GemlksS  6.25 6.32 6.31

PS: Y-Green, P-Turning colour, S-Black, ND: Not detected

Physical and chemical characteristics of table olive candidates
Fruit firmness value (mN)

One of the most important criteria that determine the quality characteristics of table olives is the value
of the fruit firmness. It is important that the texture of the tissue should be strong and durable because it
protects the structure against the applied processing methods. The data on the fruit firmness values
determined in the first, second and third years for the raw olive samples are presented in Table 4 thru6.

It was determined that the fruit firmness values of the olives belonging to the hybrid candidates
were varied between 15.5 and 30.75 mN in Gemlik x Memecik hybrids and between 15.12 and 45.27 mN
in Memecik x Gemlik hybrids. The fruit firmness values of the raw olives were determined in GM 39 green
olives and in MG4 as 30.75 and 45.27 mN, respectively. The lowest values were found in GM32 black
olives and MG13 black olives as 15.5 and 15.12 mN, respectively. GM32, GM39 and GM41 had the
highest fruit firmness values while MG4, MG5 and MG22 were outstanding candidates. In general, an
increase in maturity index results in a decrease in fruit firmness. Another factor that affects fruit firmness
is the processing. As seen from Table 4 thru 6, the hardness of the fruit decreases with processing.

In order to determine the table olive characteristics of hybrid candidates, they were evaluated
according to the the results of processing techniques applied in our country; such as split (Table 4),
Spanish style (Table 5) and turning black olives (Table 6).
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Table 4. Fruit firmness values of new genotype olives and their parents processed as split olive (mN)

Cizelge 4. Melez gegit adaylari ve ebeveynlere ait cizme zeytinlerin sertlik degerleri (mN)

Raw Processed
Hybrids 1.Year 2.Year 3.Year
GM9Y 27.51 17.07 19.78 20.07
GM19Y 28.85 17.03 18.66 20.28
GM19P 25.71 16.22 18.36 19.14
GM39Y 29.78 17.64 19.44 20.75
GM41Y 23.32 18.25 18.19 19.55
GM41P 21.58 17.56 17.23 18.34
MG 4Y 44.95 24.22 26.86 25.82
MG5Y 36.17 26.63 24.54 24.22
MG 11Y 27.35 21.83 21.67 20.12
MG13Y 25.52 21.06 22.33 18.49
MG 22 Y 37.47 18.54 21.14 20.73
MG 22 P 28.11 17.73 19.05 ND
Parents
Gemlik Y 25.64 17.25 20.12 20.5
Memecik Y 30.18 25.92 25.61 23.28

PS: Y-Green, P-Turning colour, S-Black, ND: Not detected

Table 5. Fruit firmness values of hew genotype olives and their parents processed according to the Spanish style (mN)

Cizelge 5. Melez gesit adaylar ve ebeveynlere ait ispanyol tipi islenmig zeytinlerin sertlik degerleri (mN)

Raw Processed
Hybrids 1.Year 2.Year 3.Year
GM9Y 27.51 19.2 20.65 17.52
GM19Y 28.88 19.35 19.23 18.39
GM39Y 29.91 18.71 22.34 16.15
GM41Y 23.32 18.18 18.87 17.55
MG 4Y 44.49 25.92 26.17 23.1
MG5Y 33.97 26.42 26.94 24.17
MG11Y 27.35 24.12 21.34 19.23
MG 13 Y 25.52 24.52 20.49 17.48
MG 22 Y 37.47 24.64 20.52 18.85
Parents
Gemlik Y 25.64 17.19 20.27 18.37
Memecik Y 30.18 28.92 24.61 21.83

PS: Y-Green, P-Turning colour, S-Black, ND: Not detected

Table 6. Fruit firmness analyses of new genotype olives and their parents processed as turning black olive (mN)
Cizelge 6. Melez gesit adaylari ve ebeveynlere ait yuvarlama zeytinlere ait sertlik degerleri (mN)

Raw Processed
Hybrids 1.Year 2.Year 3.Year
GM32S 17.12 13.52 14.11 ND
GM 39 S 20.15 13.64 16.55 13.97
GM41 S 19.95 15.25 15.71 14.45
MG 11 S 18.83 13.18 16.48 13.58
MG 13 S 16.44 15.14 15.81 13.14
MG 22 S 17.28 13.41 15.62 13.25
Parent
Gemlik S 16.47 14.23 15.65 13.24

PS: Y-Green, P-Turning colour, S-Black, ND: Not detected
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Fruit hardness is an important organoleptic characteristic for table olives (IOC, 2014). In fact, a
nonappropriate fruit texture can be one of the main reasons for rejection by the consumer. In addition, a lack
of fruit hardness may cause high economic losses to the processing industry because of difficulties in fruit
pitting and stuffing after lactic fermentation (Fernandez et al., 1997). Among the green olives, especially the
MG group olives came forward in terms of fruit firmness. The measurements made indicated that the texture
of the raw olive was firm at the green stage however it weakened with maturation. It was seen that the
harvesting time should be different according to each processing method.

Lopez et al. (2009) reported that almost all olive varieties contain calcium (362-731 mg/kg) and this
leads to the tissue firmness. Also, the salt used during fermentation improves the rigidity of olives (Alvarez
etal., 2014).

However, according to the characteristics of the varieties, the decrease in firmness were found to be
differantiated. Fruit firmness seems to be an important parameter affecting the shelf-life during storage or
sale. The least decrease in firmeness was observed in GM41 (green and pink split olives). In the MG
group, even though there were more stringent cross-hybrid candidates, the fruit firmness values decreased
more. However, all of the variety candidates in the MG group had higher values than the GM group in terms
of fruit firmness.

When the Spanish type olives were examined in terms of fruit firmness, it was determined that the
MG group hybrid variety candidates had higher values than GM group candidates.

As for turning black olive processing method, the hybrid candidates had lower fruit firmness values
than the green and pink olives when examined in terms of fruit firmness. However, the decrease in fruit
firmness was less as compared to green olives.

Sanchez-Gomez et al. (2013) reported a loss in firmness between 35% and 52% during storage
period. The losses that occur as a result of the processing methods in the hybrid variety candidates were
seen to be compatible with this work.

Reducing sugar

Sugars in olive fruits are important because they are the raw material for fermentation during
processing. The changes in these compounds affect greatly the processing of olives because their
preservation is highly dependent on a strong lactic acid fermentation (Fernandez et al., 1997).

Reducing sugar values of hybrid raw olives are tabulated in Table 7 thru 9. The reducing sugar
content of the hybrid varieties were changed between 1.68% and 1.95% in Gemlik x Memecik hybrids and
between 1.64% and 2.29% in Memecik x Gemlik hybrids. Reducing sugar values of raw olives were highest
in GM41 green olives from Gemlik x Memecik hybrid varieties and 1.95% in green olives and 2.29% in
MG13 green olives of Memecik x Gemlik variety candidates. The lowest values were found in Gemlik x
Memecik hybrid variety candidates as 1.19% in GM19 pink olives and as 1.64% in MG11 black olives for
Memecik x Gemlik variety candidates.

It has been reported that the content of sugar decreased during the ripening stage of olives and the
sugar content of processed olives changed according to the type of olive and applied processing method
(Kailis and Harris, 2007).

Reducing sugar content in the raw fruit of the Gemlik variety was determined by Unal and Nergiz
(2003), Tuna (2006) and Ozdemir (2011) as 1.41% - 1.90%, 2.72% and 2.49% on average, respectively.
For Memecik variety, Unal and Nergiz (2003) found the amount of reducing sugar in raw olive as 1.41% and
Kaya et al. (2017) found between 2.20% and 2.75%. The results obtained from the candidates of hybrid
varieties were consistent with the previous studies. The reducing sugar content of the hybrid variety
candidates appeared to be sufficient to provide fermentation. During the processing of table olives, a drastic
decrease was observed in the amount of reducing sugar content and this was consistent with the literature.
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Table 7. Reducing sugar contents of new genotype olives and their parents processed as split olive (%)
Cizelge 7. Melez gesit adaylari ve ebeveynlere ait yesil cizme zeytinlerin indirgen seker igerikleri (%)

Raw Processed
Hybrids 1.Year 2.Year 3.Year
GM9Y 1.83 0.39 0.35 0.36
GM19Y 1.77 0.35 0.33 0.34
GM19 P 1.71 0.41 0.35 0.39
GM39Y 1.92 0.32 0.36 0.34
GM41Y 1.91 0.31 0.32 0.32
GM41P 1.85 0.34 0.32 0.33
MG 4Y 1.78 0.38 0.29 0.36
MG5Y 1.76 0.35 0.31 0.35
MG11Y 1.92 0.33 0.32 0.33
MG 13 Y 2.18 0.32 0.27 0.34
MG 22 Y 1.88 0.34 0.28 0.32
MG 22 P 1.84 0.35 0.25 ND
Parents
Gemlik Y 1.82 0.36 0.32 0.34
Memecik Y 1.9 0.41 0.33 0.32

PS: Y-Green, P-Turning colour, S-Black, ND: Not detected

Table 8. Reducing sugar contents of new genotype olives and their parents processed according to Spanish style green olive (%)
Cizelge 8. Melez gesit adaylari ve ebeveynlere ait Ispanyol tipi yesil zeytinlerin indirgen seker icerikleri (%)

Raw Processed

Hybrids 1.Year 2.Year 3.Year
GM9Y 1.83 0.27 0.31 0.35
GM19Y 1.78 0.24 0.3 0.33
GM39Y 1.92 0.29 0.35 0.32
GMA41Y 1.91 0.32 0.37 0.33
MG 4Y 1.77 0.33 0.32 0.32
MG5Y 1.76 0.38 0.3 0.34
MG11 1.92 0.35 0.32 0.35
MG 13 Y 2.17 0.29 0.28 0.32
MG 22 Y 1.89 0.25 0.26 0.34
Parents

Gemlik Y 1.82 0.27 0.32 0.35
Memecik Y 1.9 0.32 0.3 0.32

PS: Y-Green, P-Turning colour, S-Black, ND: Not detected

Table 9. Reducing sugar contentsof new genotype olives and their parents processed as turning black olive (%)
Cizelge 9. Melez gesit adaylari ve ebeveynlere ait yuvarlama zeytinlerin indirgen seker icerikleri (%)

Raw Processed

Hybrids 1.Year 2.Year 3.Year
GM 32 S 1.56 0.31 0.28 T.E.
GM 39S 1.83 0.22 0.31 0.32
GM41S 1.81 0.21 0.29 0.32
MG 11 S 1.65 0.25 0.38 0.35
MG 13 S 2.07 0.22 0.36 0.34
MG 22 S 1.77 0.24 0.33 0.31
Parent

Gemlik S 1.72 0.35 0.38 0.34

PS: Y-Green, P-Turning colour, S-Black, ND: Not detected
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Total phenolic content
Total phenol content values showed variation among the genotypes as shown in Table 10, 11, 12.

It was determined that the total phenolic compound values of the olives belonging to the hybrid
variety candidates were varied between 319 and 678 CAE mg / 100g in Gemlik x Memecik hybrids and
between 411 and 603 CAE mg / 100g in Memecik x Gemlik hybrids. These variations in the total phenolic
contents in raw olives could be due to variety or to their degree of maturation.

Table 10. Total phenolic compound content of new genotype olives and parents processed as green split olives (mgCAE/100g)

Cizelge 10. Melez gesit adaylari ve ebeveynlere ait yegil cizme zeytinlerin toplam fenolik madde miktarlari (mgCAE/100g)

Raw Processed

Hybrids 1.Year 2.Year 3.Year
GM9Y 640 395 405 343
GM19Y 484 286 291 282
GM 19 P 446 268 284 257
GM39Y 427 288 301 224
GMA41Y 448 287 312 221
GM 41 P 428 275 307 245
MG 4Y 592 376 355 321
MG5Y 553 342 348 294
MG11Y 445 305 296 284
MG 13Y 434 266 261 228
MG 22 Y 453 271 283 252
MG 22 P 437 263 272 ND
Parents

Gemlik Y 370 189 226 239
Memecik Y 387 196 245 277

PS: Y-Green, P-Turning colour, S-Black, ND: Not detected.

Table 11. Total phenolic compound content of new genotype olives and parents after processed according to Spanish style green
olive (mgCAE/100g)

Cizelge 11. Melez gesit adaylari ve ebeveynlere ait Ispanyol tipi yesil zeytinlerin toplam fenolik madde miktarlari (mgCAE/100g)

Raw Processed

Hybrids 1.Year 2.Year 3.Year
GM9Y 640 402 387 317
GM19Y 484 397 293 286
GM39Y 427 303 294 264
GM41Y 448 317 303 251
MG 4Y 592 369 351 322
MG5Y 553 376 346 287
MG11Y 445 293 301 289
MG 13 Y 434 291 279 277
MG 22 Y 453 296 285 238
Parents

Gemlik Y 370 175 277 254
Memecik Y 387 194 295 285

PS: Y-Green, P-Turning colour, S-Black, ND: Not detected
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Table 12. Total phenolic compound content of new genotype olives and parents processed as turning black olive (mgCAE/100g)
Cizelge 12. Melez gesit adaylari ve ebeveynlere ait zeytinlerin toplam fenolik madde miktarlar1 (mgCAE/100g)

Raw Processed

Hybrids 1.Year 2.Year 3.Year
GM32S 358 341 281 ND
GM 39S 407 376 361 354
GM41S 417 385 376 362
MG 11 S 446 417 345 385
MG 13 S 409 382 339 374
MG 22 S 413 412 335 391
Parent

Gemlik S 344 338 340 308

PS: Y-Green, P-Turning colour, S-Black, ND: Not detected

Visioli and Galli (1995) found that the phenolic content of olive was 50-800 mg / kg. Piga et al.
(2005) showed that the total phenolic content of the olive varieties of Semidana and Kalamata were
between 306 and 550 mg / kg. Aktas (2013) determined the total amount of phenolic compond as 103.2-
452.4 mg GAE / 100 g in Gemlik cv. Lanza et al. (2013) found that the total amount of phenolic compound
in olives of Itrana ranged from 110-239mg CAE/100 g.

The total amount of phenolic compound in all GM and MG group olives from hybrid variety
candidates was found to be higher than their parents (Table 10, 11, 12). This indicates that the hybrid
variety candidates are rich in phenolic compounds.

Irmak (2010) found that the total amount of phenolic compound in Gemlik, Ayvalik, Memecik and
Domat olives were 274.9, 250.8, 208.2 and 189.8 mg CAE / 100g, respectively.

According to the Irmak’s study (2010) it was seen that regarding the total phenolic compound, there
were more losses in lye-treated olives. The use of alkaline in Spanish-type process is also consistent with
the findings in the literature that lye accelerates the loss of phenolic compound.

It was also stated that the fermentation process influences the change of the concentration of
phenol in olives. As shown in the results, total phenols varied between the de-bittering methods of
fermentation. The compounds which are formed as a result of hydrolysis of oleuropein are considered as
a factor which act in decreasing the total amount of phenolic compound (Brenes et al., 1995).

Sensory evaluation

Hybrid variety candidates were analyzed in terms of color, texture structure, easy separation of
flesh from the stone and total eating quality for the sensory evaluation of table olive characteristics. A 5
point scale was used in the evaluation. The rating was such that 1 indicated the lowest while 5 was rated
the highest (ilk sayfalarda yazildigi sekilde yazalim (Tablel3, 14). Some hybrid variety candidates
softened. For some hybrid variety candidates, separating flesh from the stone were found to be difficult
and they received low scores. GM41, GM 39, MG5 and MG13 scored high in terms of overall eating
quality. When evaluated with their other characteristics, these were decided to be variety candidates. At
the end of the 12-months storage, the candidates were ranked according to their sensory scores and
evaluated together with the other characteristics of the prominent candidates and it was decided to
register these olive variety candidates to be presented to the table olive sector.
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Table 13. Sensory analysis values of MG hybride candidates
Cizelge 13. MG melez adaylara ait duyusal analiz degerleri

Hybrids Color Texture Flesh pit seperation Total eating quality
MG 4 S 4 3 2 softened
MG 4 Sp 4 3 2 4

MG 5 S 4 3 3 4

MG 5 Sp 4 3 3 4

MG 11S 4 4 3 4

MG 11 Sp 4 4 4 4

MG 11T 4 4 4 4

MG 13 S 4 4 2 4

MG 13 Sp 4 softened 3 softened
MG 13T 4 4 3 4

MG 22 S 4 4 4 4

MG 22 Sp 4 softened 4 softened
MG 22T 4 4 4 softened

S; Black olive  Sp; Split olive T; Turning black olive.

Table 14. Sensory analysis values of GM hybride candidates
Cizelge 14. GM melez adaylara ait duyusal analiz degerleri

Hybrids Color Texture Flesh pit seperation Total eating quality
GM9 S 4 3 2 4

GM9 Sp 4 Softened 2 Softened
GM19S 4 4 4 4

GM 19 Sp 4 Softened 4 Softened
GM19T 4 4 4 Softened
GM32S 4 4 4 4

GM 32 Sp 4 4 3 4
GM32T 4 4 3 Softened
GM 39 S. 4 4 4 5

GM 39 Sp 5 5 3 5
GM39T 4 4 3 3

GM41 S 4 4 4 5

GM 41 Sp 4 4 3 4
GM41 T 5 5 4 5

S; Black olive  Sp; Split olive T; Turning black olive.

CONCLUSION

In this study, raw and processed olives of 10 table olive variety candidates obtained from a cross-
breeding programme in Olive Research Institute evaluated for their suitability as table olive cultivar.
Suitable genotypes were selected according to the physical, chemical and sensory properties of olives
and their suitability for different processing methods. Fruit size and flesh/pit ratio, resistance to softening
and shelf-life were identified to be deterministic characteristics for the commercial value of table olives.

The overall evaulation of findings as a result of 4 year study, it was concluded that MG 5, MG 11,
GM 39 and GM 41 hybrids had more suitable characteristics as table olive varieties. GM 41, GM 39, MG
11 and MG 5 olive variety candidates attracted more attention than “Memecik” and “Gemlik”, which are
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main varieties of cross breeding project, in terms of table olive characteristics like high flesh/pit ratio and
number of olives per kilogram.

According to research findings, especially GM 41 stands out with its high flesh/pit ratio and caliber.
For this reason, this variety can be considered as an alternative for the table olive sector and can be used
especially in the production of black table olives.

The hybrid variety candidates MG5 and MG13 were found promising in terms of table olive
characteristics and registered as HAYAT and ARSEL, respectively.
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ABSTRACT

Objective: The objective of this study was to reveal the changes at Cumhuriyet
square that has occurred over the years. While determining the existing
gualities and characteristics of the work square, it was aimed to maintain its
continuity within a sustainable conservation approach.

Material and Methods: The formation of Cumhuriyet Square, the changes that
has occurred over the years, was examined through observations and analyzes
achieved on existing maps. The study, which also includes the final application
project, reveals the current state of the square after the implementation.

Results: At the end of the study, it has been determined that the arrangement
and material selections do not reflect the identity of the city and the existing
green space has decreased. Therefore, it is important to prevent from incorrect
applications.

Conclusion: In order to continue their contribution of the squares to the city,
preserving them and transferring to the future generations, qualified regulations
that meet the needs of the users should be developed.

0z

Amag: Kilis kentinde yer alan Cumhuriyet Meydani'nin gelisimini irdeleyen bu
calisma, vyillar icerisinde meydana gelen degisimi ortaya koymayi
amaglamaktadir. Calisma meydanin mevcut nitelik ve 6zelliklerini belirlerken,

surdirulebilir bir koruma anlayisi icerisinde devamhhgini surdirmeyi de
amaglamaktadir.

Materyal ve Yontem: Cumhuriyet Meydani'nin olusumu, yillar i¢cinde meydana
gelen degisim gozlem ve mevcut haritalar Uzerinden vyapilan analizler
araciliglyla incelenmektedir. Son uygulama projesini de iceren galisma,
uygulama sonrasinda meydanin mevcut durumunu ortaya koymaktadir.

Arastirma Bulgulan: Calima sonunda yapilan dizenleme ve malzeme
secimlerinin kent kimligini yansitmadigi ve mevcut yesil alan varliginin azaldigi
tespit edilmistir.Bu nedenle yanlis uygulamalarin 6nune gecilmesi agisindan
O6nemlidir.

Sonug: Meydanlarin kente olan katkisini devam ettirebilmesi ve gelecek
nesillere aktarilarak korunabilmesi i¢in kullanicilarin ihtiyaclarini kargilayan
nitelikli dizenlemelere yer vermelidir.
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INTRODUCTION

Squares play an important role in increasing the quality of urban life. The solid construction of the
squares and their central location often make them the center of events and social activities in the cities.
With the effect of various cultural and urban layers in different periods, a texture consisting of streets and
buildings are formed. For centuries, this texture formed the character of the city, and now express the
quality of urban culture (Cohen, 1999). The first example of squares is the Agora in ancient Greek cities.
These areas are in the form of a wide road and are expressed as areas where people gather (Oksiiz,
2004). It is also probably the most important way of design a good environment for public and commercial
buildings (Moughtin, 2003).

Marc Auge point out four characteristic features of squares and described them as being historical,
interactive with human identity, and symbolic meanings (Levy, 2012). Lynch (1960), expresses the square
as one of the elements of the image of the city, and defines it as nodes that allow people to gather and
disperse. Schulz (1971), on the other hand, stated that the square, which he defines as the most
prominent and striking element of the urban structure, is easy to visualize in the mind because of its
clearly defined boundaries and represents a target for movement (inceoglu & Aytug, 2009). describes the
square as probably the first way he explored using urban space. Krier (1979) also stated that the houses
are grouped around an open area, he explains the reason for this arrangement as keeping the control of
the interior space at the highest level.

The square is the most important heritage structure of the European city from the past to the
present (Levy, 2012). When the situation is examined in terms of our country, it is seen that large
mosques were in the center of settlements during the Ottoman Empire. The courtyard surrounding the
mosque has an important function as a gathering place for the people (Oztan 1998; Onder & Aklanoglu,
2002). This is the general characteristic of Islamic cities, and it provides the formation of cities by the
coming together of neighborhoods with functional and social integrity (Bayartan, 2012). When evaluated
in this sense, there is no square that will provide a functional distribution in the city center. The reason for
this situation can be explained as the fact that people often come together and communicate with each
other in mosques and economic centers (Tekin, 2000).

While urban areas occupy less area than rural areas, their population densities are high. For this
reason, it is very difficult to come across natural landscape features in urban space. Today's cities contain
various living needs together in a narrow area (Altunkasa, 1998).

In this study, spatial analysis of Kilis Cumhuriyet Square, which has an important place in the
formation of the city of Kilis, has been carried out and the changes that occurred over the years was
examined. While determining the existing qualities and characteristics of the work square, it was also
aimed to maintain its continuity within a sustainable conservation approach.

MATERIAL and METHOD
Material

Kilis is located in the southwestern part of the Gaziantep Plateau, which lies between the Hatay-
Maras trough and the Euphrates River, in the Southeastern Anatolia Region. Located on the Turkiye-
Syria border, the city has an area of 1,521 km® and an average elevation of 680 m. The city, which has
been used as a settlement by many civilizations since the times when human beings started to settle and
cultivate the land, also hosted various beliefs and religions. The city is located in the northwest of the
Fertile Crescent, which is the homeland of wheat, barley, olives and grapes, some of the oldest
agricultural products on earth. For this reason, it has been a rich settlement center with its vineyards,
olive groves and granary plains throughout history. B.C. In 1700, Kilis became one of the important cities
of the Hittite State (Anonymous, 2021a).
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Kilis Cumhuriyet Square is the main material of this study area and has a total area of 2304 m?. As
seen on the map, there is Cumhuriyet Street in the north of the square, Canpolat Pasa (Tekke) Mosque in
the south, Mevlevihane in the east, and the Governor's Office in the west (Figure 1). In the middle of the
area, there is the statue of Atatlirk. Besides being the center of commercial activities, the square hosts
festivities, concerts and festivals.

The fact that the city has been the center of urban settlement and construction since its foundation,
has an important role in shaping the urban identity and has many historical buildings around it has been
effective in the selection of the study area.

Figure 1. Location of the workspace.
Sekil 1. Calisma alaninin konumu.

Method

The study has been carried out in 2021 with the source researches, analysis of period maps and
observations of Kilis Cumhuriyet Square and its surroundings since its formation.In this respect, the
formation of the square, supported by the visuals of the historical texture, has been documented by
revealing its developmental stages.

Method of study:

1. Literature review and data collection related to the field; Plan, project, picture, satellite view,
Conservation Plan, maps and photographs showing the situation of certain periods, on-site examination and
analysis, foreign and domestic publications and scientific publications were examined with the study area.

2- In the second stage of the study, in order to determine the historical development of Cumhuriyet
Square, the city was divided into 3 periods and the maps showing the changes were generated. Since the
1600s, the relationship of the square with its surroundings was determined by creating a map of the whole
city based on the written data and photographs from the past. The phases that the square went through
from this period were examined with the information and visual documents. 1/1000 scaled zoning plan
and Square Project were obtained from Kilis Municipality and data were collected. The area was
transformed into maps in terms of landscape features such as reinforcement, green area presence,
flooring, before and after the application. A separate evaluation was made for the period before and after
2013 and the current situation after the implementation project was also examined. The study of Dodan et
al. (2018) was used at this stage.
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3- In the last stage, an evaluation was made regarding the current use of the square and the
landscape features with the studies carried out on the subject of the study and the observations made on
site. Tirnakg1,2020 is one of the examples with reviews.

RESULTS and DISCUSSION
Development of the city and cumhuriyet square

The first texture of the city was shaped as the Old Hamam-Pirlioglu Mosque-Clneyne Mosque-
Odun Market complex and the Meghetlik District was shaped as the core of the urban fabric. The Old
Hamam is a structure dating from the Mamluk State, and the old texture of the city was formed around
this Hamam (Figure 2). While the population is expressed as 1300 in the documents of the year 1519, the
name of the Old Hamam and its affiliated shops is mentioned. In this sense, the Mosque-Hamam-Bazaar
complex can be associated with the beginning of urbanization. Kilis, which entered the city process during
the Turkish-Kélemen period, developed rapidly after the Mercidabik War and officially became a city in
1590 (Colakogdlu, 1995).

Figure 2. Mamluk (Left) and Ottoman Period (Right) (Bebekoglu & Tektuna,2012).
Sekil 2.Memluk (Solda) ve Osmanli Dénemi (Sagda) (Bebekoglu & Tektuna,2012).

In the document dated 1590, “Kilis used to be a small place where Friday prayers were held
somewhere. For this reason, it was written as “kariye” (village-city) in the old notebook. While Canpolat
Bey was saving Kilis, he had a mosque (Canpolat or Tekye), Tekye, three Turkish Hamams, 2
Caravanserai and Grand Bazaar, and two Bazaars built here (Kilis Valiligi, 1998).

According to the yearbook dated 1770, there are 5439 residences in the city, of which 5,195 are
Muslims, 194 are Christians, and 50 are Jews. There are 32 Mosques, 2 Masjids, 11 Madrasahs, 5
Churches, 5 Turkish Hamams, 670 Shops, 1 Bedesten, 5 Inns (Konyali, 1968).

The most prominent center of the city is the Cumhuriyet Square today, and it is understood that it
was the square where the market was established during the Ottoman period. In the area surrounding the
square, there were eight inns, the old bey's palace (the place of the Government Mansion), the Tekke
mosque and madrasah, the Mevlevi lodge, and the pasha Hamam and bazaars to the east. The most
important entrance of the city was in the direction of Aleppo, the center to which it was connected, and
the caravans entering the city were proceeding to the square where the market would be established after
unloading their cargo at the inns on the road. From here, they extended to other inns and bazaars in the
city and were connected to the second largest center, the covered bazaar.

Kuban states that 1965 cities have two types of commercial action centers as fixed goods bazaar and
market place. The first group was defined as inns, covered and open bazaars where crafts products were
traded and stored, and the second group was expressed as market places where food items were sold. The
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location of the bazaar was determined depending on the historical development of the city, and food
markets were established around mosques, especially in small cities. He explained the reason for this
situation as the desire of those who come to the city to sell food to perform the noon prayer in a large
mosque and the thought that the crowd that will gather around the mosque will increase the shopping. Thus,
the Anatolian-Turkish city, which has eight hundred years of Muslim history, expresses that it is a good
example for the harmony that can be established between the natural environment and human structure.
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Figure 3. Bazaar Areas and Cumhuriyet Square.

Sekil 3. Pazar Noktalari ve Cumhuriyet Meydani.

The two squares used today were also the focal points of the city during the Ottoman period. The
square known as Cumhuriyet Square (2nd bazaar point) and today's morning market (1st bazaar point)
was located at the Bedesten, which was then a covered market (Figure 3). It is seen that the city center
and the density do not accumulate in a single point in the city, there are many centers of various sizes
and their areas of influence intersect. The city, dominated by traditional stone architecture, has an organic
texture and consists of narrow streets, stone walls, houses with inward courtyards and monumental
buildings. Squares and folds are formed at the intersections of the streets, and at the same time, the
bazaars are reached from the streets and met in the city square (Bebekoglu & Tektuna, 2012). The
market and bazaar, which is the heart of commercial life in Kilis, developed around a mosque
(Tekye/Canbolad Pasha Mosque), which is the central place. In addition to meeting their various needs in
these areas, people were also aware of events related to the society through local administrators (incili
&Akdemir, 2016). The east-west oriented Cumhuriyet Avenue connects with Gaziantep, and the Murtaza
Avenue, which joins this street from the northwest, connects Islahiye with the business and trade area.
For this reason, it can be said that places with high commercial activity develop under the control of
transportation links with the historical core and the environment (Kesici, 1994).
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The area around the Cumhuriyet Square is the most prominent part of the city as the administrative
function area. Administrative institutions such as the courthouse, municipality, military branch, public
education center, government building, workplaces related to official business, various professional
organizations and some of the banks all gathered around this square. The square, where official holidays
and celebrations were held for a long time, was a place where the administrative function was centralized
(Kesici, 1994) (Figures 4 and 5).

Figure 4. Cumhuriyet Square (Kilis Cultural Association Publications,2016).
Sekil 4. Cumhuriyet Meydani (Kilis Kiltur Dernegi Yayinlari,2016).

Figure 5. View of the Cumhuriyet Square from the north (Bebekoglu &Tektuna,2008).
Sekil 5. Cumhuriyet Meydani’'nin kuzeyden gorinisu (Bebekoglu &Tektuna,2008).

While Kilis was a town with 6 neighborhoods at the end of the 16th century, it became a city with 32
neighborhoods at the end of the 19th century. While the population of the city has increased more than 3
times since this date, the number of neighborhoods has increased by 6 to 34 (Savasgioglu, 2008).

At the beginning of the Republic, Kilis was an accident center of Gaziantep province. The borders
of Kilis city at that time were formed by Cumhuriyet street in the north, Mercidabik Boulevard in the south,
Sehitsakip street in the east and Nemika street in the west, and the city within these borders maintained
an elliptical shape close to a circle on the space (Figure 6). Its diameter is 1250 m. This circular city,
which was about 1.5 km long, covered an area of approximately 1.5 km?. In this historical texture, a rather
cramped structure and the abundance of narrow and dead-end streets draw attention (Tuncel, 2002). The
population of the city was 75, 195 while it was was 55,956 in 1927.
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Figure 6. Republican period city limits.

Sekil 6. Cumhuriyet dénemi kent sinirlari

From the 1940s to the 1960s, demolition continued in traditional buildings, and with the
development plans prepared at the end of the 1960s, some roads were expanded and reinforced
concrete structures were started to be built in adjacent order. Especially after the 1970s, major
disconnections started in the traditional texture and continued until today. The houses ranging from 3 to 5
floors and surrounded by concrete apartments on the outside have begun to be abandoned because their
courtyards have become observable (Bebekoglu & Tektuna, 2008). Especially in the 1960s, when the
Cumhuriyet Square was first organized, the population of the city was around 10-15 thousand
(Colakoglu,1998). The city started to develop in east-west and north directions with the increasing
population and settlement areas overflowing from the installation center. Cumhuriyet Square was also
exposed to different practices and changed in certain periods (Figure 7).

Figure 7. Cumhuriyet Square in 1959 and 1970 (Anonymous, 2021b and 2021c).
Sekil 7. 1959 ve 1970 yilinda Cumhuriyet Meydani (Anonymous, 2021b ve 2021c).

Declared as an urban site in 1999, the city was reorganized in 2004 with a conservation plan. In
2011, changes were made in the square (Figures 8 and 9).
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Figure 9. Cumhuriyet Square View of 2011 (Anonymous, 2021d, 2021e and 2021f).
Sekil 9. 2011 yili Cumhuriyet Meydani Goériinlsu. (Anonymous, 2021d, 2021e ve2021f).

Kilis cumhuriyet square project

Kilis Municipality decided to implement a project developed by lller Bank 10th Regional Directorate
in 2011 and it was completed in 2013 (Figure 10).

Figure 10. Cumhuriyet Square today's situation and project (2021 dated Google Earth map).
Sekil 10. Cumhuriyet Meydani giinimuzdeki durumu ve projesi (2021 dated Google Earth map).
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The plan, section, view and details of the area with 2304 m? floor can be seen in Figures 11-15.The
area with a parking area of 7058 m” in total, of which 3 floors are in the basement, has been arranged as
9.362 m? in total including the ground.
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Figure 11. Cumhuriyet Square Project ( Municipality of Kilis,2012).
Sekil 11. Cumhuriyet Meydani Projesi (Kilis Belediyesi,2012).
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Figure 12. Cumhuriyet Square Project views ( Municipality of Kilis,2012)
Sekil 12. Cumhuriyet Meydani Projesi gorinusleri (Kilis Belediyesi,2012).
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Figure 13. Cumhuriyet Square Project sections ( Municipality of Kilis,2012).
Sekil 13. Sekil 13. Cumhuriyet Meydani Projesi kesitleri.
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Figure 14. Condition of the square after the 2013 implementation.

Sekil 14. 2013 yili uygulama sonrasi meydanin durumu.

Figure 15. Current state.
Sekil 15. Mevcut durum.

Structural landscape features/Vegetation landscape/reinforcements

Use of reinforcement elements: In the southern part of the area, there are flag poles together with
the Atatlrk statue. There are also lighting and electricity poles in the area where official ceremonies are
held. Since there are no seating units in the area, it cannot meet the sitting and resting needs of the
users. Since the city was founded, it has been a center of commercial activity, causing heavy vehicle and
pedestrian traffic.

Use of the water element: The pool in the area is placed in the middle of the plant boxes. When
evaluated holistically with the area, it can be seen that the effect is not very big.

The use of the lighting element: The lightings used when the area was first arranged have been
changed over time. It can be thought that the square to the east of the Governor's Office was changed
with adequate lighting and security considerations.

Plant use: The plant species in the area appear as evergreen species. There are Thuja orientalis
"Pyramidalis" (Pyramid thuja), Cycas revoluta (Sago palm), Ligustrum vulgare (Apricot), Yucca
massengena (chandelier) Cupressus arizonica "Glauca" (Blue arizona cypress) species in the plant
boxes located in the south of the ceremony area. According to the project, a green area of 395.65 m2
was planned, but the application was changed.
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Flooring: By using different color tones of flooring, it is tried to provide a mobility on the floor. However,
the chosen material causes excessive reflection, especially in the city, which reaches high temperature
values in summer. In winter, the slippery ground due to rain or snow poses a risk. In this context, it is not
possible to say that the flooring material is very compatible with the usage area (Figure 16).

Figure 16. Reinforcements and details.

Sekil 16. Donati ve detaylar.

Throughout history, cities have been separated from each other by their geographical, economic,
social and cultural differences and have shown a unique development. The activity centers that allowed
people to gather and communicate with each other were mostly squares. For this reason, squares that
can be considered as the center of the city are very important in this sense.

When evaluated in terms of study results, it is compatible with similar studies. According to
Zakariya et al. (2014) revealed that the layout of the square has a great influence on the use of the
square. Giltekin (1996), on the other hand, examined Istanbul squares and found that the existing square
areas were insufficient. Massaro et al. (2021) conducted an analysis for a definition of urban square
liveability and social approaches in Milan. The study by Shrestha and Chitrakar (2020) discusses the
problems faced by Durbar Square, emphasizing the importance of preserving their form while developing
and managing historic town squares in old and cultural cities. Xiaochun et al. (2020) examined the current
use of Shanghai Wujiaochang Square in their study. determined that it lacked small business service
facilities.Durak (2018) identified the problems, deficiencies and planning errors of Sultanahmet Square.
Saglk et al. (2016) determined that Canakkale pier square is not in a position to reflect the natural,
cultural and historical characteristics of the city, both vegetatively and structurally. Giremen (2011)
emphasized that the integrity and size of the areas where the existing equipment elements are used in
Amasya, the use of furniture that will give a unique identity and personality in accordance with the human
scale, and the features that will remind the citizens of the city are emphasized. Tanribir & Akten (2020),
Bayazit & Kisakiirek (2020) evaluated urban reinforcement elements according to urban aesthetics.
Malkog¢ True & Sénmez Tirel (2017) examined izmir Bornova Square and its immediate surroundings
with the study and found that spatial success could not be achieved.

When the 3 periods were compared within the scope of the study, namely the 1600s, 2013 before
the implementation and after 2013, the changes in the field are tabulated in Table 1.
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Table 1. Change Chart of the Square
Tablo 1. Meydanin Degisim Cizelgesi

1600s \ Before 2013 After 2013

map

plan

view from the south

view from the north

CONCLUSION

When the findings trying to determine the change of Kilis Cumhuriyet Square over the years are
evaluated, it has been determined that it is in a central location and has reached the present day by
undergoing different arrangements over the years. When the current planning of the square is evaluated,
it has been determined that the square in the historical city center does not have the qualifications to
reflect the identity. In the area, which is used only as a transition space by the city residents, the presence
of green is very low and there is seating units. In addition, the flooring materials used in the area reflect a
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high amount of sun and cause the surface to become extremely slippery in winter. Squares are important
centers where people gather and host different events. Rather than just considering it as an open space,
it is an important part of the identity that has years of physical, social and cultural experience. It is an
important point in terms of perceiving the city for the visitors as well as the residents of the city. In this
context, it is very important to transfer the right interventions and practices to future generations at the
point of sustainability and protection of urban identity.

From history to the present, they have been multi-purpose spaces where the people of the city or
their visitors meet, find the opportunity to take a rest, share the events going on in the city. Today, as in
all the cities of the world, the squares, which are under heavy traffic pressure by vehicles, have somewhat
lost their meaning and purpose of use in the past (inceoglu & Aytug, 2009). In the historical process,
semantic and formal ruptures can be experienced in spaces shaped by physical and intellectual effects.
This is the situation that remains in memory, which is not noticed, invisible and undescribed at first
glance, but affects today's perception of the city (Erol,2019). Whereas the town square is part of the
public spaces and is usually located in the heart of the city. It's important role in the city is to improve the
sense of community by facilitating random encounters (Talen, 2000).

Memluk (2013) basic design principles for urban squares; Creating identity, a sense of place and
contributing to the overall city image Encouraging public use and participation Promoting social activities,
communication and social integration Developing the character of the environment, creating a legible,
pleasant and long-lasting public square Both physically and socially Creating accessible environments,
Providing environmentally friendly design strategies to ensure environmental sustainability and low-cost
maintenance, Promoting art, cultural events and entertainment. When such public places are designed
according to basic principles and filled with a sense of place, they acquire an additional symbolic meaning
(Moughtin, 2003).

The elements that form and describe the square are the ground on which it is built, the fixed
elements surrounding the space (structures, landscape elements, the landscape), the plastic elements it
contains, and the sky that covers them all. All these create a three-dimensional effect with their various
proportions, sizes, harmony or dissonance, and designs. In the formation of this effect, the size of the
ground area, level differences, material; masses and mass formations of surrounding structures, their
heights; Factors such as facade sections, occupancy and voids of these structures, positions and sizes of
plastic elements play a role (Taysi, 2006).

The size of the square should be proportional to the size of the city, and it should be planned in a
way that allows dense people and vehicles to gather and disperse (Glltekin, 1996). Pamay (1979), states
that it would be appropriate to use objects that will make the space small and narrow, and solitary plants
as much as possible, in the arrangement of city squares and monuments. Two trees or groups of trees
facing each other in the square, by emphasizing the direction of movement, can create the effect of a
gateway or a door, giving that space scale and function (Giritlioglu, 1991; Onder & Aklanoglu, 2002).
Considering the long-term relationship between trees and cities, plants make the most common
contribution to the urban landscape among all-natural contributions. However, having different forms and
features requires extensive research on the texture and growth habits of the trees to be used (Cullen,
1961). Sustainable cities are important for the protection, improvement and development of natural
resources and affect urban development. Urban squares are heavily used by urban people and are
located closest to their urban culture or city. Therefore, urban squares pass on history and culture to
future generations. should be able to convey our past experiences (Bayramoglu & Yurdakul, 2018).
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ABSTRACT

Objective: The objective of this study was to determine the effects of different
nitrogen doses and cultivars on some nutritive value of annual ryegrass (Lolium
multiflorum var. westerwoldicum) silage.

Material and Methods: The study was conducted as a field experiment at Ege
University, Department of Field Crops during the growing season of 2019-2020.
Four annual ryegrass cultivars (Elif, Big Boss, Baquend, and Medoacus) and
five nitrogen doses (0, 75, 150, 225, and 300 kg ha™) were investigated. Some
characteristics tested in the experiment were silage dry matter, crude ash,
crude protein contents, NDF and ADF contents and silage RFV.

Results: The characteristics studied were affected by the applications. While
the highest silage dry matter ratio was obtained with 225 kg N ha™, 300 kg N ha’
! application gave the highest crude protein rate and RFV. The lowest NDF and
ADF rates were obtained at a fertilizer rate of 300 kg N ha™ application.
Baquend cv. gave the highest silage dry matter ratio and crude ash ratio.The
highest crude protein ratio, lowest NDF and ADF ratios and highest silage RFV
were obtained from Elif cv.

Keywords: Cultivar, annual ryegrass, i B ) . )
. - . Conclusion: Elif cultivar had acceptable silage properties at a nitrogen dose of
nitrogen dose, nutritive value, silage 225 kg ha™.

0z
Amag: Bu calisma, farklh azot dozlari ve gesitlerinin tek yillik ¢im (Lolium

. . multiflorum var. westerwoldicum) silajinin bazi besin degerleri izerine etkilerini
Anahtar s6zcukler: Azot dozu, besin belirlemek amaciyla yapiimistrr.

degerleri, tek yillik ¢im, silaj Materyal ve Yontem: Deneme, 2019-2020 yetistrme sezonunda Ege
Universitesi Ziraat Fakiiltesi Tarla Bitkileri Bélumi'nde tarla denemesi olarak
yuratilmuastar. Dort tek yilhk ¢im gesidi (Elif, Big Boss, Baquend ve Medoacus)
ve bes azot dozu (0, 75, 150, 225 ve 300 kg ha’l) incelenmistir. Calismada  silaj
kuru maddesi, ham kul, ham protein icerigi, NDF ve ADF igeridi ve Nispi Yem
Degeri giibi bazi 6zellikler incelenmistir.

Aragtirma Bulgulan: Incelenen 6zellikler uygulamalardan etkilenmistir. En
yiiksek silaj kuru madde orani 225 kg N ha™ ile elde edilirken, en yiiksek ham
protein orani ve Nispi Yem Degerini 300 kg N ha™ uygulamasi vermistir. En
diistik NDF ve ADF oranlari 300 kg N ha™ uygulamasindan alinmistir. Baquend
cesidi en yuksek silaj kuru madde orani ve ham kil oranini vermistir. En yiksek
ham protein orani, en diusiik NDF ve ADF oranlari ve en ylksek silaj Nispi Yem
Degeri Elif cesidinden elde edilmigtir.

Sonug: Elif gesidi 225 kg ha™ azot dozunda kabul edilebilir silaj 6zelliklerine sahip
olmustur.
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INTRODUCTION

Climate change, which is much more pronounced than in the past, particularly in terms of
agricultural products, has a negative impact on not only human nutrition but also animal feed. As a result,
scientists have begun to explore a broader range of materials with high resistance to animate and
inanimate pressure components (Pimentel et al., 2008). Annual ryegrass is also known as annual
ryegrass because it was originally grown in Italy as an annual forage crop and recently attracted the
interest in Turkiye. Annual ryegrass (Lolium multiflorum Lam.) is one of the grasses with the greatest
potential for forage production and fertilizer use efficiency. Herbage yields of 15.000 to 25.000 kg ha™
and hay vyields of 5.000 to 8.000 kg ha™ can be obtained under natural conditions. It can be harvested 2-3
times in areas with plenty of water, yielding 40.000-60.000 kg ha™ fresh herbage and 7.500-15.000 kg
ha' hay (Baytekin et al., 2009). Annual ryegrass production in Tiirkiye has increased recently due to
government subsidies for forage crops. In 2014, although the cultivation area was 483.2 ha and
production was 17.023 tons of fresh herbage whereas in 2019, the cultivation area was 10.341 ha and
production was 448.086 tons of fresh herbage (TUIK, 2019).

Annual ryegrass should be fertilized with the necessary combination and rate in the required time
to achieve the desired yield and quality. Forage consistency, in addition to yield, is critical for animal
welfare. The most of dry matter is made up of nitrogen, which is the most essential nutrient for plants.
Plant proteins, chlorophyll, enzymes, and vitamins also include nitrogen. The most important fertilizer
consumed by grasses is nitrogen. Excessive nitrogen use in plants results in the buildup of nitrates and
alkaloids, while adequate nitrogen fertilization increases grass protein content. The use of nitrogen
fertilizers generated a strong positive response in annual ryegrass (Ozdemir et al., 2019).

In experiments on fertilizer use on annual ryegrass, different findings have been obtained. In an
analysis of fertilizer rate and application time in annual ryegrass in southern America, Linn and Martin
(1989) found that applying 55 kg ha™ in the autumn and 55 kg ha™ in the spring yielded the most cost-
effective results. The study provided 13500 kg ha™ of high-quality forage, with an average of 24% crude
protein and 22% ADF over two years. Pavinato et al. (2014) found the highest dry matter and crude
protein yield with a dosage of 120 kg ha™* of N in Brazil. Ozdemir et al. (2019) reported that 500 kg ha™ of
nitrogen was ideal for high yield and high quality annual forage yields. Demiroglu Topcu et al. (2021)
indicated that all characteristics were affected from cultivars and harvesting times and Rambo or
Vaspolini cultivars may be preferred. Researchers also found that harvesting at heading stage resulted in
higher quality feed.

In their studies of the nutritive value of annual ryegrass hay and silage, Ohshima et al (1988) found
no difference in nutrient content, but the dry matter digestibility of silage (77%) was higher than that of
hay (73%). Bernard (2003) who worked with corn silage and annual ryegrass silages and their mixture
found that herd fed annual ryegrass silage yielded more milk than the herd fed corn silage. When the
silages were combined, it was discovered that a high energy and protein silage was created. The
researchers did point out, however, that using too much silage in the ration decreased digestibility
significantly.

Aganga et al. (2004) found that increase the number of cutting increased crude protein decreased,
NDF, ADF and ADL increased and In Vitro True Digestibility (IVTD) decreased in annual ryegrass.

Besides studies on nitrogen rates, several other studies such as the use of additives, timing of
harvest, inoculation, wilting of the plant before silage have also been conducted on annual ryegrass.
However, there is no study on the combination of nitrogen application and silage in annual ryegrass.
Hence a study was conducted and the objective of this study was to determine how different nitrogen
doses affect the nutritive value of the silage of annual ryegrass cultivars.
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MATERIAL and METHODS

Location of experiment

The study was conducted during the 2019-2020 growing season in the experimental area of the
Department of Field Crops (38°27'05.93" N, 27°13'29.39" E) of the Agricultural Faculty of Ege University,
Izmir, Turkiye, at about 20 m elevation above sea level with typical Mediterranean climate characteristics.

The average monthly air temperature of the research site and the monthly values of total
precipitation are shown in Table 1, and the soil properties of the experiment area are tabulated in Table
2. In terms of the climatic and soil characteristics of the research site, there were no limiting factors for
growing annual ryegrass plants.

Table 1. Some meteorological data of the experimental area

Cizelge 1. Deneme alanina ait bazi meteorolojik veriler

Average Temperature (°C)

Total Precipitation (mm)

Months
2019 2020 LYA* 2019 2020 LYA
January 9.1 8.6 8.8 412.3 40.0 121.0
February 10.4 11.1 9.5 109.1 70.1 101.9
March 13.6 13.6 11.7 41.4 58.6 74.3
April 16.2 16.4 15.8 49.9 51.0 47.0
May 21.6 21.4 20.8 13.3 79.1 29.3
June 27.4 25.1 25.6 23.2 38.3 8.3
July 28.2 29.0 28.0 0.9 0.0 2.0
August 29.5 28.6 27.6 0.0 0.0 2.2
September 24.3 26.8 23.6 33.0 0.0 15.7
October 20.5 21.5 18.8 23.1 48.5 44.3
November 17.9 14.5 14.1 67.2 4.9 95.0
December 11.7 12.7 10.5 97.0 290.4 144.1
Average/Total 19.2 19.1 17.9 870.4 680.9 685.1
* Long Years Average.
Table 2. Some physical and chemical characteristics of the soil of the experimental area
Cizelge 2. Deneme alani topradinin bazi fiziksel ve kimyasal ézellikleri
Characteristics 0-30 cm Characteristics 0-30 cm
pH 7.880 Available phosphorus (ppm) 6.75
Total salt (%) 0.091 Available potassium (ppm) 505.70
Lime (%) 14.180 Available calcium (ppm) 5747.80
Sand (%) 42.400 Available magnesium (ppm) 367.10
Silt (%) 20.720 Available sodium (ppm) 72.80
Clay (%) 36.880 Available iron (ppm) 0.18
Structure Silty-clay  Available zinc (ppm) 1.95
Organic matter (%) 1.990 Available copper (ppm) 1.10
Total nitrogen (%) 0.050 Available manganese (ppm) 1.17

Field applications and experimental design

In the study, the effects of five different nitrogen rates (0, 75, 150, 225 and 300 kg ha™) on the
silage nutritive value of four annual ryegrass cultivars (Elif, Big Boss, Baguend and Medoacus) were
investigated. Elif cv. was obtained from Ege Agricultural Research Institute while the others were taken
from two commercial companies. The experiment was conducted as a randomized block split plot trial
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design with three replications. Nitrogen rates were placed in the main plots and annual ryegrass cultivars
in the subplots. Each experimental plot was 6 m? in size (2 m x 3 m = 6 m?) and consisted of 60 plots in
total. The total experimental area covered 360 m” (6 m® x 60 plots). There were 10 rows in each plot, 3
blocks of 20 plots each and 2 m space between blocks and 1 m space between main plots.

Once the soil was prepared, the seeds of annual ryegrass were sown on November 20, 2019. The
seeding rate was 30 kg ha™ (Soya et al. 1997). At the time of sowing, it was applied equally to each plot
by calculating 50 kg of pure Triple Super Phosphate (45% TSP) fertilizer per hectare. The nitrogen doses
studied were applied with fertilizers containing 20.5% ammonium sulfate and 33 % ammonium nitrate.
Half of each nitrogen dose investigated (20.5% ammonium sulfate) was applied to the soil with the seed
at sowing, and the other half (33% ammonium nitrate) was applied manually between rows when the
plants were 20-25 cm tall. Irrigation was undertaken immediately after sowing to help in the emergence of
the plants. Since there was enough rainfall during the study, no irrigation was applied. Hand and hoe
were used to control the emerging weeds. No diseases were observed on the annual ryegrass plants
during the vegetative growth.

Measurements, silage making and chemical analysis

In order to determine the nutritional value of the annual ryegrass cultivars used in the study, all
plots were harvested at different dates between the milky and doughy phase period. The plots were
harvested at ground level with a manual sickle. The harvested plants were transported to the laboratory
and chopped into 2-3 cm pieces using a silage cutter, 0.5% table salt (NaCl) was added to the prepared
feed. Feed samples were ensiled in special nylon bags using a vacuum machine (Johnson et al., 2005).
In order to complete the fermentation process, the vacuum silage samples were stored in a cool, dry,
light-free environment for 60 days.

Silage dry matter (DM) ratio was determined by drying silage samples in an oven at 105 °C for 24
hours (Bulgurlu and Ergil, 1978). The air-dried silage samples were ground (less than 1 mm) and the
silage crude protein (CP) content was determined by the Kheldahl method (Kacar, 1972). Ground silage
samples were burned for around 4 hours in a 550°C oven to determine the crude ash content (Bulgurlu
and Ergil, 1978). The NDF (Neutral Detergent Fiber) and ADF (Acid Detergent Fiber) ratios of the silage
cell wall were calculated using the analytical methods described by Goering and Van Soest (1970). The
formula (DDM x DMI)/1.29 was used to calculate the relative feed value (RFV) of silage, with Digestible
Dry Matter (DDM) = 88.9 - (0.779 x ADF) and Dry Matter Intake (DMI) = 120 / NDF (Ball et al., 1996).

Statistical analysis

Throughout the study, the data from the plots were statistically evaluated using analysis of
variance (ANOVA) in the statistical program "R" using the "Agricolae" kit created by De Mendiburu
(2020). Statistical significance was defined as a probability level of 0.05 or less. The mean values of each
parameter were compared according to LSD test described by Steel and Torrie (1980).

RESULTS and DISCUSSION
Silage dry matter

The results of the statistical analysis in terms of silage dry matter showed that there were
statistically significant differences in the effects of nitrogen doses and cultivars as well as in the N x C
interaction. In terms of average N rates, the highest silage dry matter was obtained as 47.60% with 225
kg N ha™ application. Nitrogen rates of 75 kg ha™ (47.29%) and 150 kg ha™ (46.68%) revealed similar
values and were included in the same statistically group. The lowest silage dry matter was obtained as
45.33% with a nitrogen dose of 300 kg ha™, followed by the control (45.91%) which was in the same
statistically group. In terms of cultivar means, the highest and lowest silage dry matter contents were
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found in Baquend and Elif as 57.52 and 40.89%, respectively. The statistically significant N x C
interaction indicated that the effect of nitrogen rates on silage dry matter ranged from 37.66% to 58.66%
among cultivars. In fact, the highest silage dry matter ratios were found in the Baquend cv. in control and
225 kg N ha™ applications, while the lowest silage dry matter ratios were obtained in the control and 300
kg N ha™ applications in the Medoacus cv. (Table 3).

Table 3. Effects of different nitrogen doses and cultivars on some nutritive value of annual ryegrass silage
Cizelge 3. Farkli azot dozlari ve gesitlerinin tek yillik ¢im silajinin bazi besin degerlerine etkileri

C Elif Big Boss Baquend Medoacus Mean Elif Big Boss Baquend Medoacus Mean
N Silage dry matter (%) Silage crude ash (%)
0 40.27h 47.07ef 58.65a 37.66i 45.91bc 8.32f 10.56de 13.18a 9.64ef 10.43
75 42.31g 48.66d 55.29c  42.88¢g 47.29a 9.72ef 11.00cde 12.84ab 10.30de 10.97
150 40.75h 45.66f 56.77bc  43.53¢g 46.68ab 10.89cde 10.93cde 12.36abc 11.42bcd 11.40
225 40.55h 43.58¢g 58.66a 47.62de 47.60a 10.80cde 11.40bcd 11.27bcde 10.54de 11.01
300 40.59h 43.779 58.24ab 38.74i 45.33c 11.63abcd 12.76ab 10.74cde 10.22de 11.34
Mean 40.89d 45.75b 57.52a 42.09c 46.56 10.27¢c 11.33b 12.08a 10.43c 11.03
N:* C:** NxC:** CV=2% N:ns C:* NxC:** CV=91%
Silage crude protein (%) Silage NDF (%)
0 4.60k 3.38m 3.53Im 3.991 3.87e 45.34m 65.41a 51.36hi  51.90h 53.50bc
75 6.05i 5.10j 5.90i 4.70jk 5.44d 49.79k 64.79a 56.15de 53.82g 56.14a
150 7.96f 7.78fg 7.09h 7.43gh 7.57c 48.76l 61.07b 55.26ef 52.01h 54.27b
225 8.50e 9.14c 7.46gh 7.66fg 8.19b 48.46l 58.26¢ 56.80d 50.20jk 53.43c
300 10.49a 9.76b 9.04cd 8.62de 9.48a 47.98I 54.34fg  54.86f 50.78ij 51.99d
Mean 7.52a 7.03b 6.60c 6.48c 6.91 48.07d 60.77a  54.89b 51.74c 53.87
N:* C:** NxC:** CV=4% N:** C:* NxC:** CV=1%
Silage ADF (%) Silage RFV
0 27.71i 42.47a 33.30fg 33.12fg 34.15c 138.2a 79.37m 114.0fg 113.1fg 111.2b
75 29.87h 40.81b 37.12cd 34.08ef 35.47a 122.7d 82.00m 99.40jk 107.8h 103.0d
150 30.10h 38.02c 37.73c 33.39fg 34.81b  124.9cd 90.301 100.2j 112.5¢ 107.0c
225 29.83h 36.31d 36.12d 33.15fg 33.85c  126.0bc 96.80k 99.53j 116.9e 109.8b
300 29.15h 32.61g 34.62e 33.12fg 32.38d 128.3b 108.7h  105.1i 115.6ef 114.4a
Mean  29.33d 38.05a 35.78b 33.37c 34.13 128.0a 91.43d 103.6c 113.2b 109.1
N:* C:* NxC:** CV=19% N:* C:* NxC:** CV=15%

According to LSD test (a = 0.05), there is a significant difference between means indicated with different letters in the same row or
column; (*): Significant at the 0.05 level; (**): Significant at the 0.01 level; ns: not significant; N: nitrogen rates (kg ha™); C: cultivars;
NxC: nitrogen rates x cultivars interactions; CV: coefficient of variation.

Once the amount of water is removed from the plant structure, the remaining part is dry matter.
Other nutrients (proteins, carbohydrates, minerals and vitamins) are included in this part of the plant.
Ruminant feeding is generally based on the dry matter of the feed. This calculation allows to determine
the amount of feed necessary to give to the animal. In this respect, the dry matter content of roughage is
of great importance. Acikgoz (1995) reported that the dry matter content of a quality silage should be
23.50% and above. When Table 3 was examined in terms of silage dry matter ratio, it was found that the
dry matter ratio was 46.56% on average. While Demirel et al. (2010) found 29.46 % silage dry matter
ratio in white clover+barley mixture whereas Aykan and Saruhan (2018) found 23.70 % silage dry matter
ratio in field pea + barley mixture. In another study (Bengisu, 2019) it was found that Hungarian vetch and
barley mixture gave silage dry matter ratios ranging from 27.40 to 33.48 %. It is clear that the findings
obtained in this study were superior as compared to the results obtained in the studies in the literature
(Table 3). This may be attributed to the plant material used in the study, to the maturity at harvest or the
ecological conditions.
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Silage crude ash

The results of the statistical analysis in terms of silage crude ash showed that in addition to the N x
C interaction, the effect of cultivars were also significant. Among nitrogen rates there were no significant
differences. As shown in Table 3, the average silage crude ash contents varied between 10.43 and
11.40% depending on the application of different nitrogen rates. In terms of cultivars, the highest average
silage crude ash content was obtained from Baquend cv. with 12.08%, while the lowest crude silage ash
contents were taken from Medoacus (10.43%) and Elif (10.27%) cultivars, which were in the same
statistical group. The statistically significant N x C interaction showed that the effect of nitrogen rates on
silage crude ash content varied between 8.32% and 13.18% depending on the cultivars. Indeed, the
highest silage crude ash rates were obtained from nitrogen applications of 300 kg ha™ in Elif and Big
Boss cv., control, 75 and 150 kg ha™ in Baquend cv., while the lowest silage crude ash rates were
obtained from control and nitrogen application of 75 kg ha™ in Elif cv. and control in Medoacus cv.

Bernard et al. (2002) found that the crude ash rate was 10.18% in Italian grass silage. Renlong et
al. (2017) obtained 7.19% crude ash in annual ryegrass silage when they applied 60 kg N ha™* and cut at
heading period. Also, annual ryegrass silage which was cut at same period and was given 120 kg N ha™
gave 10.10% crude ash. In this study, the crude ash contents of annual ryegrass silage were not
statistically significant among nitrogen doses. However, the fact that slightly higher silage crude ash
ratios were obtained at high nitrogen rates as compared to control and 75 kg N ha™* was compatible with
the results of these researchers.

Silage crude protein

The results of the statistical analysis showed that nitrogen rates, cultivars and N x C interaction
had significant effects on crude protein of annual ryegrass silage. Among nitrogen rates, the maximum
crude protein ratio of 9.48% was recorded in the 300 kg ha™ application rate and the minimum of 3.87%
in the control application. Among the cultivars, the maximum crude protein ratio was recorded in Elif cv.
with 7.52%. The minimum ratio of crude protein was determined in Medoacus cv. with 6.48%, followed by
Baquend cv. (6.60%) in the same group statistically. In terms of N x C interaction, increasing nitrogen
applications in all four cultivars increased the silage crude protein ratio. The highest crude silage protein
ratio was obtained in Elif cv. with 10.49% at a nitrogen application of 300 kg ha™. The lowest ratio was
determined in the control application with the Big Boss cv. (3.38%) and Baquend cv. (3.53%) in the same
statistical group (Table 3).

In this study, silage CP ratio improved with increasing N levels added to Italian rye. In many
studies, it has been stated that N fertilizers applied to plants at a certain stage improve the CP ratios of
plants (Bolat and Kara, 2017). According to Cinar et al. (2020) found, for example, that the higher the N
added to Italian rye, the higher the CP ratio. This argument is in agreement with the findings obtained in
this study. In addition, the results were consistent with the findings of many researchers who found
similar results (Bernard, 2003; Aganga et al., 2004 and Fonseca et al., 2005). On the other hand, lower
CP contents of about 10% have been reported for silage. For example, Bernard et al. (2002) reported CP
values of 5.8% to 9.9% for annual ryegrass silage.

Silage NDF

According to the results of statistical analysis, the independent effects of nitrogen rates and
cultivars on silage NDF ratio and the effect of N x C interaction were found to be significant. When the
results were examined in terms of nitrogen rates, numerically, the highest NDF ratio was determined to
be 56.14% at a nitrogen rate of 75 kg ha™, and the lowest NDF ratio was 51.99% at a nitrogen rate of 300
kg ha™ (Table 3). When the NFD rates are examined in terms of cultivars, it could be stated that the
lowest and highest NDF rates were recorded in Elif (48.07%) and Big Boss (60.77%). In terms of N x C
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interaction, the average silage NDF ratio ranged from 45.34% to 65.41%. In fact, the highest silage NDF
ratios were found in Big Boss cv. in control and 75 kg N ha™ applications, while the lowest were obtained
in control application in Elif cv.

This study revealed that as N levels applied to annual ryegrass increased, NDF contents in silage
feed generally decreased, excluding control application. NDF content in feeds varies largely with plant
age, or harvest time. The relative increase in the components that make up the cell wall (cellulose,
hemicellulose, and lignin) causes an increase in NDF content as the plant ages (Kavut et al., 2014).
However, increase in NDF ratio reduces the feed's digestion level. The composition of cell walls is related
to feed intake capability. Colak and Sancak (2017), for example, found that annual ryegrass cultivars had
a major impact on NDF rates in various nitrogen dose applications, ranging from 54.14 to 56.01%.
According to Van Soest (1985), the NDF composition should be 36% in order to ensure optimal milk yield
in dairy cattle. The results for silage NDF content obtained in this study were similar to those of Colak and
Sancak (2017) but lower than those of Fonseca et al. (2005), who found 63.8%.

Silage ADF

The results of the statistical analysis revealed that the N x C interaction, as well as the independent
effects of nitrogen rates and cultivars on silage ADF ratio were significant. Among nitrogen rates, the
highest ADF ratio of 35.47% was determined in 75 kg N ha™ application and the lowest ratio of 32.38% in
300 kg N ha™ application. Among the varieties, the highest and the lowest ADF ratios were found as
38.05% and 29.33% in Big Boss and Elif cultivars, respectively. In terms of N x C interaction, the average
silage ADF ratio ranged from 27.71 to 42.47%. In fact, the highest and lowest silage ADF ratios were
found in the control applications of the Big Boss and Elif cultivars, respectively (Table 3).

Analyzing the findings of this study on the ADF content of annual ryegrass silage in general, as
well as the NDF content, we found that, apart from the control, increased nitrogen levels decreased ADF
content. This decline is regarded as a good indication for feed consistency. Since ADF includes cellulose,
lignin, and silica, it reflects the cell wall portion left over from the feed's processing under acid detergent
conditions. This characteristic is also largely related to plant age, but it was positively affected by
increasing N levels in our research. The results for silage ADF content were smaller than those of
Fonseca et al. (2005) (39.3 %), but higher than those of Amrane and Michalet-Doreau (1993) (21.9% to
27.4%). According to several researchers (Ball et al., 1996), if NDF contents in forages are greater than
40% and ADF contents are greater than 30%, feed value starts to decrease. From this perspective, it was
seen that the ADF levels obtained in control applications in Elif cv. ensured a quality feed. Increasing N
levels enhanced these properties allowing annual ryegrass to be evaluated as silage.

Silage RFV

The results of the statistical analysis in terms of relative feed value of silage showed that in
addition to the N x C interaction, the effects of nitrogen rates and cultivars also showed statistically
significant differences. As shown in Table 3, the highest average silage RFV 114.4 was obtained with a
nitrogen rate of 300 kg ha™*, whereas the lowest value 103.0 was taken from nitrogen rate of 75 kg ha™.
In terms of cultivars, the highest average silage RFV was observed in Elif with 128, whereas the lowest
average silage RFV was obtained in Big Boss with 91.43. In terms of N x C interaction, the average
relative feed value of silage ranged from 79.37 to 138.2. In fact, the highest average silage RFV was
determined from control application in Elif cv., whereas the lowest values were obtained from control and
75 kg N ha™ applications in Big Boss cv. (Table 3).

The results, apart from the control, showed that as N levels applied to annual ryegrass increased,
RFV in silage feed generally increased. As it is known, the relative value of feed is a measure that is
calculated using the NDF and ADF values of feed and numerically shows the quality of feed and is taken
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into account not only by researchers but also by feed traders in the quality assessment. In addition, RFV
is negatively correlated with ADF and NDF ratios. Consequently, a high relative feed value is expected
for low ADF and NDF components. If the RFV of the feed is greater than 151 and it is graded as "high
quality," between 151 and 125 as "first class," 124-103 as "second class," 102-87 as "third class," 86-75
as "fourth class," and less than 75 as "fifth class" (Trotter and Johnson, 1992; Ball et al., 1996). RFVs
obtained in the present study ranged from 103-114.4 depending on nitrogen rates and 91.43-128
depending on cultivars. The evaluation of the RFV values obtained in the study according to the quality
class determined by Trotter and Johnson (1992), whatever the nitrogen rate applied, they were included
in the "second class". However, according to the cultivars, Elif cv. was in the "first class", Baquend and
Medoacus cultivars were in the "second class" and Big Boss cv. in the "third class".

Colak and Sancak (2017) found RFV of 111.2 in annual ryegrass at a nitrogen rate of 240 kg ha™
in a study conducted in Ankara. Kusvuran et al. (2014), on the other hand, stated RFV of 94.0 in annual
ryegrass. The RFV values obtained in this research were comparable to the values reported by Colak
and Sancak (2017) and higher than that of Kusvuran et al (2014).

Linn and Martin (1989) stated that the relative feed value of forage for high yielded dairy cows should
be at least 124. The RFV obtained in this study for the Elif cv. was agreed with the value stated above.

CONCLUSION

In this study, in which the effects of different nitrogen doses on some silage nutritional values of
annual ryegrass cultivars were investigated, it was found that the nitrogen doses and cultivars had
significant effects on silage dry matter and quality. While the increase in nitrogen doses caused increases
in the crude protein ratio of annual ryegrass silage, it also made improvements in the NDF and ADF
ratios, which have significant effects on feed intake and digestibility. In addition, the RFV value of the
feed increased with the increase in nitrogen doses. When the results are evaluated in general, it can be
stated that Elif cultivar has acceptable silage properties at a nitrogen rate of 225 kg N ha™.
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ABSTRACT

Objective: The objective of this paper was to identify the determinants of
patronage of agricultural insurance in Delta north agricultural zone, Delta State
Nigeria.

Material and Methods: A multistage sampling technique was used to select
120 respondents. Data were obtained through questionnaire administration.
Descriptive statistics, logit model, and t-test were employed in the study.

Results: The findings showed that the mean age was 48 years with 59.2% of
female farmers. About 60% of them had secondary education with a mean farm
size of 2.10 ha. The mean farming experience was 11 years with 75% of the
farmers not belonging to a cooperative society with a mean income of N80,
278.33. The major risks were pests, high temperature, variation in yield, flood
and the least were a fire outbreak. Only 39.2% of the farmers are aware of
agricultural insurance. The logit model showed that the age of farmers,
educational level, premium rate, farm size, accessibility to credit, gender,
awareness, and land tenure influenced farmers' decision to patronize
agricultural insurance.

Conclusion: This study examines insurance patronage by highlighting the
interaction between the socioeconomic factors of farmers and the decision to
patronize insurance. As far as this study is concerned, the identified factors will
significantly improve patronage and increase productivity.

0z

Amag: Bu makale, Delta Eyaleti Nijerya'daki Delta kuzey tarim bélgesinde tarim
sigortasinin himayesinin belirleyicilerini tanimlamayi amaglamaktadir.

Gereg ve Yontemler: Cok asamal 6rnekleme yontemi 120 katilimciy1 segmek
icin kullaniimigtir. Veriler anket yontemiyle toplanmistir. Bu arastirmada,
tanimlayici istatistikler, logit modeli ve t-testi kullanilimisgtir.

Arastirma Bulgulari: Bulgular, kadin giftgilerin %59,2'si ile ortalama yasin 48
oldugunu goésterdi. Bunlarin yaklasik %60'l, ortaokul diizeyinde egitime sahip ve
ortalama giftlik blyuklikleri 2.10 hektardi. Ortalama geliri N 80, 278.33 olan bir
kooperatif topluluguna %75'i Gye olmayan ciftgilerin, ortalama ciftcilik deneyimi
11 yildi. Baslica riskler hagere, yuksek sicaklik, verimde degisiklik, sel ve en azi
bir yangin gikmasiydi. Ureticilerin yasi, egitim dizeyi, prim orani, igletme
buyukligu, kredi kullanim durumu, cinsiyet, farkindalik ve arazi mulkiyet sekli
Ureticilerin tarim sigortasi yaptirma kararini  etkiledigi logit modelde
saptanmigtir.

Sonug: Bu galisma, Ureticilerin sosyoekonomik faktérleri ile sigortanin yaptirma
karari arasindaki etkilesimi vurgulayarak sigorta yaptirma kararini
incelemektedir. Bu galismada belirtildigi gibi, tanimlanan faktérler yaptirma
kararini 6nemli 6l¢lde iyilestirecek ve verimliligi artiracaktir.
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INTRODUCTION

Several studies have shown that Nigerian food production rate in the aggregate has been growing
at about 2.5% per annum in recent years whereas food demand has been growing at a rate of more than
3.5% per annum (Adeyonu et al., 2016). According to Adetunji et al. (2020) most food crops produced in
the country come from the small-scale resource-poor farmers who depend largely on traditional farming
systems for their agricultural inputs. These categories of farmers are bedeviled with natural hazards such
as theft, flood disasters, diseases, farm destruction by pests, fire disaster, death, accident, inadequate
credit; variation in price; marketing and distribution related risks, or any form of losses. This reduced the
agricultural productivity over the years (Asamoah, 2019, Dhakal, 2019). For this reason, there is a need
for a mechanism that can help reducing the risks and uncertainties by employing risk management tools
such as insurance (Kumari et al., 2017; Nnadi et al., 2013; Warner et al., 2013).

Insurance can be described as a financial mechanism that aims minimizing losses uncertainty by
pooling a large number of uncertainties to distribute the loss burden (Akintunde 2015; Masara et al.,
2017). Agricultural insurance has become important due to the industry's vulnerability to several risks and
uncertainties (Dercon et al., 2014; Hazell & Varangis, 2020). When a loss occurs, the insurer pays the
policyholder a certain amount of money known as a premium to secure his life and property. The only
shock absorber to guarantee food security is an effective agricultural insurance scheme (Cole & Xiong,
2017; Masara et al., 2017). In an attempt to support farmers in handling risks, various insurance policies,
programs and projects were implemented by the Nigerian government. This is based on the premise if
natural risks in agriculture like drought, flood, pests, and diseases occur and the losses of the farmer are
reduced to a certain level.

Moreover, agricultural insurance explores the efficient management of risks and uncertainty for the
benefit of farmers today and in the future. This will help stabilizing agriculture and the economy as a
whole. According to Idris (2018), agricultural insurance would cushion the shock of disastrous crop losses
in some years to ensure a considerable measure of security in farm income over the years. However,
according to Rola & Aragon (2013) farmers have less access to risk management options needed to cope
with natural disasters and unexpected events. An estimation of the willingness of crop farmers to take
insurance was put to the fore considering the prominence of crop production to the Nation's economy and
the inherent risks involved. Conversely, farmers are not willing to participate in insurance policies due to
the unsatisfactory image of the insurance industry regarding low compensations. This created a confusion
among the insurance users. Other factors hampering the willingness of crop farmers to have a insurance
coverage can be attributed to low income, small farm holdings, poverty and burden of payment of
premiums (Aidoo et al., 2014).

Similarly, Delavallade et al. (2015), stated that the principal purpose of insurance policy is to
function as a security for fatalities. But high premium payments created an obstacle for the farmers not to
have an insurance. On the other hand, in developed countries, governmental subsidize premiums makes
to have an insurance coverage more attractive (Nwosu et al., 2012). However, in some western countries,
such as the US and the UK, Insurance coverage can be found to be high, as indicated by Idris (2018).

Agricultural insurance policies and agricultural development discussed in several studies (Okwoche
et al.,, 2012; Nwosu et al., 2012; Nmadu et al., 2012; Sargazi et al., 2013; Lyu & Barre, 2017). Danso-
Abbeam et al. (2014) identified that the age, education, capital of the farmer, risk-taking and the previous
record for facing risk, land value, crop rotation and land diversity are the factors that influence insurance
patronage in Iran. Ellis (2016) also concluded that marital status, educational level, and awareness of
crop insurance affect patronage in the study conducted in Ghana. Jin et al. (2016) found that having
insurance was strongly correlated with farm size, education and income with patronage. The previous
studies on agricultural insurance were mostly carried out outside Delta State Nigeria. Hence, a study was
conducted in the Delta State and the objectives of this study were as follows.
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i. ldentify the socioeconomic attributes of the farmers

ii. ldentify major risks encountered by the respondents
iii. Ascertain the awareness level of insurance
iv. Determine the factors impelling agricultural insurance patronage
v. ldentify constraints militating against farmers insurance patronage
vi. Ascertain the foredeals of insurance patronage

Hypothesis

Hol: There is no difference between the income of farmers before and after patronizing agricultural
insurance.

MATERIALS and METHODS

This research was conducted with approval from the Ethical Committee of the Department of
Agricultural Economics and Extension, Delta State University Asaba Campus (number AEE/2020/008).

Delta North Agricultural zone has a population of 1,236,840 (NPC, 2006). The vegetation varies
from mangrove swamps to evergreen forests. The zone is richly endowed with fertile agricultural land
suitable for 'the growth of various tropical crops and good feeders for domestic animals. Major crops
grown by the inhabitants include oil palm, yam, pepper, maize, cassava, melon groundnut, and
vegetables.

A multistage random sampling procedure was used for this study. Firstly, three local government
areas were selected. The selected LGAs were Ndokwa East, Anoicha North and Oshimili South. In the
second stage, four communities were randomly selected from each of the LGAs giving a total of 12
communities. The list of farmers was collected from the State Ministry of agriculture to form the sample
frame. Then from the list, random numbers were assigned for each farmer thus 10 farmers were
randomly chosen from each community and this means that a total of 120 respondents participated in the
study. Primary data were used by a structured questionnaire. The constraints confronted by farmers in
patronizing insurance were ranked from most critical to the least for the farmers to express their opinion.
The risks faced and awareness level of the farmers on agricultural insurance were rated by frequency
count. The mean income of farmers realized before and after participating in the insurance scheme was
achieved with t-test. Logit regression model was utilized for the determinants of insurance patronage. For
this study, the outcome of the farming which is income was considered irrespective of mixed farms that
produce more than one crop. Differentiation of crop farms concerning insured and uninsured would be a
gap for further studies.

Data Specification
Logit regression model on contributing factors of insurance patronage

The binary logistic regression method was used to model the factors affecting insurance patronage.
This was because the decision to participate in insurance arrangement is a dichotomous outcome that
can be modelled by a logit model (Gbigbi, 2017). The dependent variable is the interest to patronize
insurance. Patronage of insurance was dichotomous taking the value of 1 if a farmer is interested in
patronizing insurance and 0, when a farmer is not interested in patronizing insurance.

In this study, the probability that a farmer patronize insurance is Prob (Y=1) and Prob (Y=0) when
there is no decision of insurance patronage. The choice of the farmers on insurance patronage was built
as a binary-choice model which supposed that farmers were confronted between two alternatives and the
choice was contingent upon a set of independent variables that were composed of categorical and ordinal
variables.
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The conceptual model for the linear function of (X) variables is as given below:
Z = Bo+2i BiXi + Ui (1)

EZ
1+e?
probability that the i™ farmer decides to patronize insurance, 1-P; is the probability that the farmer had no

interest in patronage insurance. The odds of the farmer's decision to patronize insurance (Y=1) and the
odds of no patronage (Y=0) are expressed as the ratio of the probability of the decision to patronize
insurance to no interest to patronize insurance.

Given that Pi = (Gbigbi 2017) where e is the base of the natural logarithm and P; is the

This is expressed as: odds = :—;i (Gbigbi 2017) (2)

The explicit form of the model is specified as:

Pi
1-Pi

L=(

) = Bo * B1Xy + BoXot BaXst BaXa+PsXs+PeXetBr X7 + BuXn + € (3)

Where:

Where, Li = logit model

P =the probability of the outcome

Zi=odds ratio of farmer's decision to patronize insurance

Yi = the dichotomous dependent variable expressed as follows: Yi = 1, when a farmer is interested in
patronizing insurance, and Yi = 0, when a farmer is not interested in patronizing insurance;

Bo = intercept

Bi= the regression coefficient that explains the probability of farmers’ interest in patronizing agricultural
insurance;

X1.X10= determinants of insurance patronage
e = stochastic error term.
X,= age of farmer (years)

X, = educational level (categorical: 1 if no formal education, 2 if primary education, 3 if secondary
education, 4 if tertiary)

X3 = premium rate (high= 1, 0 otherwise)

X4 =gender (male=1, 0 otherwise)

X5 = farm size (hectare)

Xe = farming experience (years)

X;=1income (N)

Xg = accessibility to credit (amount of loan farmer accessed N)

Xg= awareness of agricultural insurance (awareness =1, 0= otherwise)

X10= land tenure (dummy: 1 if owner; O = otherwise)
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RESULTS and DiSCUSSION

The results of socioeconomic features of respondents are tabulated in Table 1.

Table 1. Socioeconomic characteristics of respondents

Tablo 1. Katilimcilarin sosyoekonomik ézellikleri

Variables Frequency Percentage Mean
Age (years)

<40 14 11.7

40-49 58 48.3 48 years
50-59 38 31.7

>59 10 8.3

Gender

Male 39 325

Female 81 67.5

Education

No formal education 12 10.0

Primary education 28 23.3

Secondary education 72 60.0

Tertiary education 8 6.7

Farm size (ha)

<1 6 5.0

1-2 72 60.0 2.10

>2 42 35.0

Household size

1-4 persons 57 47.5

5-8 61 50.8 5 persons
9-12 2 1.7

Farming experience

1-5 years 7 5.8

6-10 35 29.2 11 years
>10 78 65.0

Member of cooperative

Member 30 25.0

Non-member 90 75.0

Marital status

Married 86 71.7

Single 27 22.5

Divorced 5 4.2

Widow/er 2 1.7

Income level (N)

<100,000 92 76.7

100,000-150,000 12 10.0 N 80,278.33
150,001-200,000 10 8.3

>200,000 6 5.0

Source: Field survey (2020)

Age: The result revealed that 58 respondents representing 48.3% were within 40-49 years age,
31.7% fell within 50-59 years age. It was also found that 11.7% were in the age bracket of fewer than 40
years while 8.3% of respondents were aged over 59 years who were the least. The average age was 48
years old. This indicated that the majority of the farmers were mature enough to appreciate the
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importance of insurance. The decision to adopt a novel policy such as an insurance policy can be
affected by age distribution (Muroiwa et al., 2018).

Gender: Table 1 indicates that 32.5% of the farmers were male and 67.5% were female. The
findings suggest gender imbalance in crop production which signifies that more women than men
participate in patronizing agricultural insurance for arable crop farming. Most of the previous studies
showed that females are more likely to become members of insurance schemes since in most cases they
are more exposed to the consequence of health shocks (Jehu-Appiah, 2011).

Education: The result infers that 60.0% of respondents graduated from secondary school while
23.3% had primary school education, 6.7% of them were holders of degrees or their equivalent while 10%
has no formal education. This shows that a high proportion of the farmers are reasonably educated and
they can be enlightened on insurance and risk management effectively. Education is a core factor that
influences agricultural insurance patronage decisions. This finding agrees with Balma Issaka et al. (2015)
that knowledge is a vital policy measure for stimulating insurance patronage in various development and
natural resource management initiatives.

Marital status: About 71.7% of the respondents were married, 22.5% were single, 4.2% divorced
and only 1.7% widow/widower. In other words, the majority of the farmers are married. This suggests that
crop farming is a means of catering to the family. This aligns with Gbigbi (2017) who reported that married
women easily get access to financial services such as credit, grants and insurance than unmarried ones
since they are considered to be more responsible.

Household size: Household size between 5 and 8 persons formed the majority (50.8%) of the
respondents. About 47.5% of the household has 1-4 persons. The average household size was 5 persons
signifying that the size was fairly large enough to influence the patronage of insurance for new technology
adoption. This is why most farmers depend on family labor as a cheap and reliable source of labor for
their farm activities. This would reduce the cost of labor to a large extent.

Income level: Quite a large percentage of the farmers (76.7%) earned less than N100,000 from
crop farming. A total of 10% of respondents earned between N100,001-N150,000 annually, 8.3% earned
N150,001-200,000 annually while 5.0% of respondents earned greater than N 200,000 annually. The
mean annual income was N80,278.33k that makes the monthly income to be N6,689.86. This monthly
income is much lower income than the official minimum wage in Nigeria which is N18,000. This suggests
that they were financially poorer than their counterparts in the Nigerian civil service.

The experience in Farming: The farmers' farming experience reveals that majority (65%) of
respondents have farming experience of greater than 10 years. This was followed by 29.2% with 6 and 10
years while the least 5.8% of farmers had 1-5 years’ experience. Furthermore, the mean experience was
11 years suggesting that the farmers are well experienced in crop production. This implies that crop
farming is an age-long venture. The more experienced the farmer is, the more efficient he/she would be in
the farm business since the acquired experience over the years would be brought to bear on their
activities. Similarly, the experience of the farmers would enable them to develop and acquire strategies
for efficient use of inputs and guard against risks and uncertainties.

Farm size: Table 1 indicates that 5% of the respondents hold less than 1.0 ha of land while 60%
have between 1.0 and 2.0 ha of land and 35.0% hold above 2 ha of land. This infers that the bulk of the
respondents are small scale farmers with an average of 2.10 hectares of land. The respondent farmers
who have larger lands are willing to patronize more than the small and poor farmers because they face
various risks. Furthermore, larger farms need larger investments to produce more and they tend to
discover methods to reduce the magnitudes of crop failure. For this reason, there is a likelihood of
patronage of agricultural insurance (Enjolras et al.,, 2012). Farm size plays an important role in the
success of farm production as it is a reflection of the availability of capital, access to credit and
managerial ability.
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Member of cooperative: The finding indicates that 75.0% of the farmers are not a member of a
cooperative while the rest were members of a cooperative society. This could hinder them from the
numerous benefits that accrue from insurance schemes being a member of a cooperative society. To get
financial and other assistance from the government in Tlrkiye to boost sheep and goat production the
farmers were advised to form breeders association (Kosum et al., 2019)

Major risks facing insurance patronage

The risks confronting the respondents are presented in Table 2. About 93.3% of the respondents
faced pest attacks, 82.4% faced with high temperature, 79.8% with variation in yield, 77.3% faced with
flood, 69.7% faced with excessive rainfall, 60.5% faced with disease risk, 52.1% faced with drought and
47.1% faced with access to modern inputs. Fire is the least of risks occurring to respondents which was
represented by 46.2 %. Thus, the major risks faced by the farmers are pest attacks, high temperature,
variation in yield, flood, excess rainfall, disease and drought. According to Ofuoku & Evwierhurhoma
(2018) that conflict decrease levels of crop production and food security in Delta State. These results also
show that access to modern inputs and fire outbreak are less encountered by the farmers. A high
proportion of the risks were production risks. This result supports the findings of Zhang et al. (2013) who
classified price fluctuation, drought, pest, and diseases attack and erratic rainfall as the most important
risks challenging the farmers. Field (2012) and Wang et al. (2012) also reported that in recent years,
there has been an increased frequency of global natural disasters caused by extreme weather events
such as droughts, floods, and frosts.

Table 2. Major risks faced by farmers

Tablo 2. Ciftcilerin karsilastigi baslica riskler

Risks Frequency Percentage
Pest 111 93.3
Disease 72 60.5
Drought 62 52.1
Flood 92 77.3
Variation in yield 95 79.8
High temperature 98 82.4
Fire outbreak 55 46.2
Excess rain 83 69.7
Access to inputs 56 47.1

Source: Field survey (2020) Multiple responses

Awareness of Insurance Policy

Respondents were asked whether they are aware of insurance (Table 3). The findings of the
survey showed that 39.2% of farmers reacted positively and reported that they had an idea about
insurance while the 60.8% of farmers responded that they knew nothing about insurance.

Table 3. Level of awareness of agricultural insurance

Tablo 3. Tarim sigortasi farkindalik diizeyi

Awareness Frequency Percentage
Yes 47 39.2
No 73 60.8

Source: Field survey (2020)
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Determinants of agricultural insurance patronage

The results of the binary logistic model were estimated using Stata statistical package (Version 14)
and the results are presented in Table 4. In this model, log likelihood ratio was obtained -47.621 and the
chi-square statistic for the goodness of fit of the model is 70.28, significant at 1% level. The pseudo R®
value of the model is 0.425. Thus, the overall model is a significant and good fit. The explanatory
variables used in the model are collectively explaining the decision of the respondents to patronize
insurance in the study area.

Table 4. Factors influencing insurance patronage
Tablo 4. Sigorta patronajini eEtkileyen faktérler

Variables Coeff. Std. Err 4 p>/z/ dy/dx
Age -.0597619 .0236814 -2.52 0.012 -.0139021
Education 1.474371 492218 3.00 0.003 .3429744
Premium rate -2.430482 .9644609 -2.52 0.012 -.5307827
Gender 1.225031 .568098 2.16 0.031 .2919788
Farm size 4287264 .1854696 231 0.021 .0997322
Farming experience .1326847 .0932501 1.42 0.155 .0308657
Income 4.30e-06 4.80e-06 0.90 0.370 1.00e-06
Access to credit 1.292881 .6486873 1.99 0.046 .2983153
Awareness 4.420282 1.052198 4.20 0.000 6749677
Land tenure 1.230345 .5755628 2.14 0.033 2741321
Constant -1.470456 1.78979 -0.82 0.411
Log likelihood -47.621476
LR Chi 2 (10) 70.28
Prob>Chi 2 0.0000
Pseudo R2 0.4246

Source: Field survey (2020)

Age: Age was significant at 5% probability level (Is this what you meant?) and negatively
influences the propensity of taking insurance by farmers. The negative coefficient suggests a negative
influence of age on the farmers' patronage decision. The finding implies that the probability of insurance
patronage decreases by a marginal effect of 1.39% for older farmers all other factors held constant. Older
farmers, perhaps because of investing several years in farming without any assistance, may not want to
jeopardize their activities by trying out insurance services that are not affordable. Hence, the patronage
for insurance is higher among young farmers as compared to the old ones. In other words, the likelihood
of patronage decreases with an increase in the age of the farmers. This underscores the fact that older
farmers are risk-averse and more conservative than the younger ones who are more innovative and
receptive to new ideas. In other words, the likelihood of farmers' willingness to patronage insurance
decreases as the farmers become elderly. This result aligns with similar studies by Aidoo et al. (2014).
These findings contradicted with the study conducted by Jehu-Appiah (2011). He found that that the
greater an individual's age, the more likely his/her insurance enrolment.

Education: The education of farmers was positively significant at 5% probability level. The farmers
with higher educational prefer an insurance coverage. Keeping the other variables constant, one-year
increase in the level of education of the would cause the probability of patronage in insurance by the
marginal effect of 34.3%. This finding is strongly agreed with the study by Arshad et al., 2015; Koloma,
2015; Lin et al., 2015. The reason could be that the more educated, farmers are likely to appreciate crop
insurance issues better than less-educated ones. Therefore, education may facilitate the diffusion of
modern technology and as such has a direct relationship with innovation adoption and the payment of
accompanying charges. According to Achoja & Ukwama (2020) education enhances the adoption of
technologies for goat production in Nigeria.
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Premium rate: The variable premium rate had inversely related with patronage about 5% and this
agreed with the a priori expectation that 1% increase in premium rate will trigger 53.1% decrease in
marginal effect of insurance patronage. The finding portrays a true farmers' situation giving that they
would have a high probability of insurance patronage if the cost of obtaining such is low and affordable.
The cost being within the reach of the farmer would stimulate interest for purchasing insurance policy;
and little would however be demanded if the rate is above the purchasing power of the farmer. That
means a higher premium rate paid, will decrease their interest for insurance patronage. Higher premium
rates result in substantially lower levels of participation in insurance programs (Smith & Watts, 2009).
Several authors such as Bieber & Eling (2012) reported that high premium is a major impediment to micro
insurance uptake.

Gender: The gender of respondents was positive and statistically significant at 5% probability level
with a marginal effect of 29.2%. The male had a higher probability of insurance patronage compared to
female farmers. This is probably because in a typical rural setting, male farmers are usually the decision-
makers among the family members in terms of access to resources and partaking in agricultural projects.
Female farmers often need the permission of their husbands to partake in insurance programs and this
situation constrainstheir patronage level. This supports Wan (2014) findings that there is a relationship
between gender and breeding sow insurance uptake in China.

Farm size: The variable farm size indicates a positive relationship with insurance patronage at a
probability level of 5%. Being positive is indicative of an influence in favour of the farmers' likelihood to
purchase an insurance policy in the study area. If the land size increase by one hectare, the probability to
participate in insurance increase by the factor of 9.97, when other variables kept constant. Thus, a unit
addition of hectares of land owned by farmers would prompt farmers to purchase an insurance policy to
enable easy adoption of production technologies. This suggests that an increase in farm size has a
positive likelihood that an arable crop farmer will purchase insurance policy coverage. In other words,
farmers that cultivate larger farm lands are most likely to use insurance. This result agrees with the study
by Fallah et al. (2012) and Gininda et al. (2014).

Access to credit: The variable access to credit was positively significant with patronage at a
probability level of 1%. This implies that farmers that had access to credit are more likely to patronize
insurance than those farmers who do not have credit accessibility. The marginal effect in favour of
patronizing insurance increased by 29.8% for farmers who had received credit. The result revealed that
the availability of credit is a necessary condition for increased patronage of insurance. The reason being
that credit is associated with the use of improved inputs. This was evident from the reaction of most of the
farmers that when insurance policies are in place, they facilitate access to banks' loans and so subscribe
to the scheme to enhance credit availability more freely. This concurs with the submission of Farrin &
Miranda (2015); Sagib et al. (2016). They all submitted that accessibility to loan and decision to patronize
insurance policy was positively correlated. Credit availability becomes vital to the result of Achoja &
Ukwama (2020) that goat mortality negatively affects productivity.

Awareness: The variable awareness had a direct relationship with the willingness to patronize
agricultural insurance at 1% probability level. The result reveals that the marginal effect on the probability
of farmers patronizing agricultural insurance was 67.5%, implying that for every unit increase in the
awareness among the farmers, the likelihood of taking agricultural insurance increases by 67.5% which is
supported by the findings of Ellis (2016) that, awareness level increases the chance of patronage. This is
not surprising because awareness implies having some knowledge about insurance and its benefits. The
finding also supports Danso-Abbeam et al. (2014) findings that awareness status and probability of a
decision to adopt new technology are positively related.
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Land Tenure: Land tenure was positively related to the likelihood of farmers being interested in
insurance at a probability level of 1%. This means that a unit increase in land tenure will lead to an
increase in insurance patronage. The marginal effect showed that the farmers who inherited or bought
land are 67.5% likely to patronize insurance policies. This implies that the more the land is inherited or
bought, the higher is the significant involvement. This may be because farmers who own lands do not
have to pay anything to anybody in times of crop failure but rather manage the little at their disposal.
Thus, farmers patronize insurance when they feel they have land tenure security. This outcome agrees
with Agidew & Singh (2019) findings that landowners are significantly more willing to patronize insurance
than those farmers without enough land in Nigeria. This result contradicts with the findings by Aidoo et al.
(2014). Aidoo et al. (2014) found that the farmers who own lands are not as willing to adopt crop
insurance compared to tenants and sharecroppers. Such farmers can diversify into other crops and
enterprises since they have easy access to land.

Constraints Encountered in Insurance Patronage

The constraints confronted by farmers in patronizing insurance are ranked from most critical to the
least as presented in Table 5. The finding indicates that inadequate knowledge of insurance took the lead
with a share of 89.9%. This was followed by high premium payment (84.9%), delay in the valuation of
losses (79.0%), administrative bottlenecks arising from unnecessary bureaucracy accounted (74.8%) and
delay in claim payment (74.8%). Due to the unnecessary bureaucratic practices involved, these
restrictions declined the interest of farmers to have an insurance. Most farmers found untimely and
insufficient compensation payment by insurance firms during casualties. This scenario affects their
orientation toward agricultural insurance because they appear to assume that insurance firms are only
involved in collecting premiums and inadequate compensation payment when due. The lack of
confidence in the institution accounted for 69.7% while rigorous procedure in claim reimbursement, fear of
the unknown and lack of accessibility to personnel accounted for 63.9%, 61.3% and 61.3% respectively.
The least constraint was the distance to the insurance office from the locality (47.1%). It is interesting to
note that if these constraints are looked into, other impediments may cease to exist or reduce to a
minimum.

Table 5. Constraints against farmers patronage of agricultural insurance

Tablo 5. Ciftcilerin tarim sigortasi patronajina karsi kisitlamalar

Constraints Frequency Percentage
Inadequate knowledge of agricultural insurance 107 89.9
Lack of confidence in the institution 83 69.7
High premium payment 101 84.9
Fear of the unknown 73 61.3
Logistics in the schemes 69 58.0
Bureaucratic processes 89 74.8
Delay in claim payment 89 74.8
Delay in valuation of losses 94 79.0
Difficult process in entitlement reimbursement 76 63.9
Inaccessibility to insurance personnel 73 61.3
Distance to insurance office from locality 56 47.1

Source: Field survey (2020) Multiple responses
Benefits of Insurance Patronage

The findings on benefits derived are presented in (Table 6. The majority (89.2%) of the crop
farmers established that insurance patronage enables them to secure their investment. This was followed
by the indemnity in case of an accident which was accounted for 85.8% of them, an increase in farm
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income (82.5%) and stress-free access to credit was agreed by 80.8%. Furthermore, only 45.0% of
respondents agreed to get farm inputs was not difficult and technical assistance by insurance extension
agents (34.1%) respectively.

Table 6. Benefits of agricultural insurance patronage

Tablo 6. Tarim sigortasi patronajinin faydalari

Benefits Frequency Percentage
Security of investment 107 89.2
Easy access to credit 97 80.8
Technical assistance by insurance extension agents 41 34.2
Indemnity in case of accident 103 85.8
Increase in farm income 99 82.5
Easy access to farm inputs 54 45.0

Source: Field survey (2020) Multiple responses
T-test of income before and after insurance patronage

Table 7 presents the finding of the null hypothesis that no difference exists between the income of
farmers before and after patronizing agricultural insurance. The outcome of the t-statistics indicates that
there is a significant difference (P<0.05) between the income of respondents before and after patronizing
insurance services. This was confirmed by a mean income of 857,644.17 and N72,264.92 before and
after patronage. This suggests that the mean income after patronizing agricultural insurance services is
greater than that of before patronage. The difference in income is indicative of the fact that there has
been an improvement in the farming operations of the arable crop farmers. Hence, ever since the farmers
got affiliated with insurance programs there had been an improvement in their entrepreneurial skills
including financial advisory services. Therefore, the null hypothesis was rejected and the alternate
hypothesis which states that there is a significant income differential between before and after insurance
patronage was accepted. This finding showed that their investment is secured.

Decision: The P-value of the test is 0.000 which is less than 0.05. There exists enough evidence
to reject the null hypothesis and conclude that farmers' income before and after patronizing agricultural
insurance services were different.

Table 7. Paired T for Before and After insurance patronage

Tablo 7. Sigorta patronaji Oncesi ve Sonrasi igin Eglestirilmis

N Mean Std Dev Std. Mean
Before Patronage 120 57644.17 18801.73 1716.36
After Patronage 120 72264.92 25505.65 2328.34
Difference 120 -14620.75 31978.51 2919.22

Source: Field survey (2020) 95% CI t-value = -5.008; p-value = 0.000

CONCLUSION

Agricultural insurance patronage and constraints among crop farmers were the main thrust of this
study. Information on agricultural insurance has not been popularly disseminated to encourage patronage
by the farmers. The findings reveal that majority (60.8%) of the farmers are not aware of insurance. By
implication, therefore, government policies aimed at enhancing and sustaining food production without
effective insurance policy awareness may not meet with enormous success. Therefore, farmers’ awareness
of agricultural insurance should be intensified by the government and other stakeholders to encourage
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patronage through enlightenment campaigns with information communication technologies. Farmers
realized better income after purchasing insurance policies. Agricultural insurance is known to be one of the
risk management options used by farmers to supplement any loss or damage incurred in their farming
business. Monthly premium charges by the insurance firms discourage patronage by the farmers. To create
a conducive platform premium rates paid by the farmers should be subsidized by the government for
effective productivity. The finding has shown that credit availability tends to enhance insurance patronage by
the farmers since its absence would be detrimental to agricultural productivity. Hence, credit should be
made easily accessible to the farmers by financial institutions. Insurance patronage interest by farmers is
dependent on many factors such as age, educational level, premium rate, farm size, access to credit,
gender, awareness and land tenure. The major constraints in patronizing agricultural insurance were
inadequate knowledge, high premium, delays in the assessment of losses, delay in claim payment,
administrative bureaucracy and lack of confidence in the institution. Policy to address the identified
problems would propel patronage of insurance by the farmers. It is suggested that Indemnity should be paid
to the farmers as soon as possible by the insurance firms to build a positive attitude on the farmers toward
patronage. The unnecessary processes in insurance enrolment were a key factor that discourages
participation. It is the expectation of this study that bureaucratic bottlenecks should be reduced to the barest
minimum to encourage farmers for patronage of insurance to achieve the goals of food sufficiency. Most
farmers are discouraged by the attitude of the insurer during assessment and settlement of losses because
the firms do not respond as fast as possible. Thus, the actual damage could not be estimated at the time of
damage on time. . To increase the willingness of the farmers delay in the valuation of losses by insurance
firms should be curtailed to encourage insurance patronage by the farmers.
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ABSTRACT

Objective: The objective of this study was to reveal the effect of pruning
intensity in terms of yield and quality in dried fig cultivation in winter pruning,
one of the important techniques in fruit production.

Material and Methods: Winter pruning (Bs=3 buds/shoot, Bs=5 buds/shoot,
B;=7 buds/shoots) and two separate control applications (Bx (no pruning) and
B, (no tip taking application)) were performed at five different bud intensities in
Sarilop fig varieties.

Results: When dried fig fruit was examined as scrap, cracked and normal fruit,
normal dried figs were found to be 74.49% for the B, application. Total dried fruit
yield was 11.34 kg/tree with highest B; application and lowest 6.91 kg/tree with
B; application. According to the quality classification of the normal fruit, B; has
an Extra Grade product of 60.95%, followed by Bs with 55.58%, and the lowest
was in By with 16.49%.

Conclusion: Pruning trees at 7 buds/shoot stage came into prominence in
terms of yield and quality. Likwise, all of the other pruning applications were
successful in terms of quality as compared to control applications.

0z
Amag: Temel meyvecilik yetistirme tekniklerinde énemli bir yere sahip olan kis

budamasinda, budama yogunlugunun kurutmalik incir yetistiriciliginde verim ve
kalite agisindan etkisini ortaya koymaktir.

Materyal ve Yontem: Sarilop incir gesidinde kis budama uygulamasi (Bs-3
goz/sirgin, Bs=5 goz/surgun, B;=7 goz/surgln) ug¢ farkli yogunlukta ve iki farkl
kontrol uygulamasi (B (hic budama yapilmayan) ile B, (ug alma yapilmayan
uygulama)) olmak uzere bes farkli budama yodunlugu gergeklestirilmistir.

Arastirma Bulgulari: Kuru incir meyvesi hurda catlak ve normal meyve olarak
incelendiginde arasi kuru normal(saglam) meyve orani en yiksek B;
uygulamasi i¢in% 74,49 bulunmustur. Toplam kuru meyve verimi 11,34 kg/agag
ile en yuksek B; uygulamasinda en dustk 6,91 kg/aga¢ ile B; uygulamasinda
gerceklesmistir. Normal meyvede kalite siniflandirmasina goére B;'de %60,95
Ekstra Sinif Urun elde edilmis, B7'yi %55,58 ile B5 takip etmis olup, en disik
%16,49 ile Bi'da gergeklesmistir.

Sonug: 7 gbz/surgun budamasi verim ve kalite agisindan 6n plana gikmigtir.
Ayni sekilde diger tum budama uygulamalari da kalite agisindan control
uygulamalarina gore daha basarili olmustur.
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INTRODUCTION

Fig is a species belonging to the Ficus genus of the Moraceae family of the Urticales order. There are
many wild and cultural subspecies of fig. Ficus carica L., known as “Anotolian fig” is the most important in
terms of fruit growing. Turkiye, one of the most important gene centers of figs, ranks first in The World
production of fresh and dried figs. The main five fresh fig production countries in the world are Tirkiye,
Egypt, Morocco, Algeria and Iran. According to 2019 data, World fresh fig production is 1.315.588 tons while
Turkiye produced, 310.000 tons (FAOSTAT, 2019).

Tirkiye is the World leader in dried fig production as well as in fresh fig production. Turkiye is the
leader in the sector with 84.923 tons of dried fig production, and the prominent countries in the World dried
fig production are Turkiye, Iran, USA, Greece, Spain and Italy, respectively (FAOSTAT, 2019).

Almost all of Tirkiye's dried fig production is concentrated in the Kiicik and Biyik Meander basins in
the Aegean Region. Marmara Region is at the forefront in terms of commercial fresh fig production. Althogh
fig trees are encountered in almost all of Turkiye, the reason why production with commercial value is intense
in these two regions is the sensitivity of fig fruit quality to ecological conditions. The most preferred among the
varieties produced is the Sarilop fig variety, which stands out with its many features and it is grown in the
other varieties such as Bursa Siyahi, Goklop, Yesilgiz, Morgtiz and Bardacik (Anonymous, 2018).

Smyrna-type cultivar do not produce breba (first crop). main crop (summer crop) form and ripen only
if pollinated (Zare, 2021).

In the production of fresh and dried figs, many applications are needed to increase yield and quality.
In the garden facilities created, pruning of young and old trees that have reached the age of yield carried out
with the methods from the old ancestors.

Pruning is such a technique that influence the shape, growth and even yield of tree by cutting its
branches. It can also be defined as a king of training process for fruit trees. The fig tree produces shoots
every year depending on the soil conditions with the continuation of the apical bud. The lateral buds on one
year old branches either do not last at all or very little. When left to grow naturally, the main branches grow
continuously lengthwise. This causes the lower parts of the trees to be bare. The main branches, which
grow continuously with out strong development, eventually cannot carry the pruduct load and leaf weight
and hang down (Ozen et al., 2007).

In fig production, open vase system (goble) pruning is generally done. In the open vase system, there
are usually four or five structural main branches in the tree (Flaisman et al., 2008). This system supports the
natural growth of the fig tree with a wide crown.

Cutting back or removing all annual shots promotes the main crop production in fig trees, because
the main crop (summer crop) consists of one year old shoots.

In general, winter pruning based studies were carried out for fresh fig varieties.

Although the researches of winter pruning and training systems on yield and quality in figs are
generally made on fresh fig varieties, there are also some studies on dried fig varieties (Gonzalez et al.,
2010; Dalastra et al., 2018; Micheloud et al., 2018; Galvan et al., 2021; Zare, 2021).

However, the winter pruning studies on the Sarilop, which is the leading variety in the production of
dried figs are limited. Hence, this study aimed to investigate severe pruning intensity on Sarilop dried fig
cultivar on quality and production.

MATERIAL and METHODS

This study was carried out in Aydin Fig Research Institute Central Enterprise and alaysis were
carried out in the institute laboratories. The trees of Sarilop fig variety, which were established in 6m x 4m
intervals in 2015, constitute the material of the research (Figure 1).
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P 1
4

Figure 1. Application site; winter pruning and full foliation.

Sekil 1. Uygulama sahasi; kig budamasi ve tam yapraklanma.
Method

According to the randomized blocks experimental design, each application was designed with 3
replications and 3 trees in each replication, and a total of 45 trees were used. Three different severity of
winter pruning and two control applications took place in the experiment A total of 5 different bud pruning
applications were carried out in annual shoots (no pruning was done) By shoot tip not removed By, B;= 3
buds/shoot, Bs= 5 buds/shoot, B;= 7 buds/shoot. In all applications, except for he By control application,
the shoots corresponding to 2/3 of the shoots formed a year ago were left and the shoot removal process
was carried out so that 25 healthy shoots/trees were left (Table 1). The remaining annual shoots were
completely cut off. Pruning was done on the annual shoots on the basis of different bud/shoot density on
January 23, and the necessary measurements and analyzes were carried out during the vegetation
period.

Table 1. Number of different bud density winter pruning by applications

Cizelge 1. Uygulamalara gére farkl géz yogunlugu kis budama uygulama sayisi

Aplication Annual Shoot Number Number of Buds After Pruning on Number of Buds After Pruning
(number/tree) Annual Shoot (buds/shoot) (budsltree)

Bk No pruning, tip removal or branch removal control application

Bo 25 Control application in which branches are removed but the shoot tip is not removed

Bs 25 3 75

Bs 25 5 125

B~ 25 7 175
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During the shoot thinning process, the branches damaged by diseases and pests, deformity and
intertwined branches that prevent aeration were cut and removed.

Values of the application field

m Precipitaion(mm)

m Temperature[°C]

Relative Humidity(%)

Figure 2. Climatic data of the trial site for the application year

Sekil 2. Uygulama yilina ait deneme sahasi iklim verileri

In the orchard where the experiments were conducted, irrigation was carried out in the summer
season with the help of the drip irrigation system for 3 years from its establishment, and no irrigation was
carried out in 2019 when the application took place.

Measurements

The effects of winter pruning applications on yield and quality were examined in three different groups
as morphological measurements, phenological observations and analyzes on yield and fruit quality.

Within the scope of the project, phenological observations were made according to the observation
principles on Eroglu (1982) and Aksoy (1981).

Analysis of yield and fruit quality; observation and analyzes were carried out on fruit quality in fruit
formed in July, August and September. Observation and analyzes were carried out on the fruit quality of
randomly harvested fig fruits, one each from eight branches determined from four different directions on
each tree. Flaisman et al. (2008) principles was taken into account.

Scrap, cracked, normal fruit ration in dried fruit; the semi-dry fig fruit, which fell to the bottom of the
trees in each application, were collected during the harvest period and dried on the boards under the sun
until they are reached a humidity of 22-24%. Scrap, cracked and normal (sound) fruit ratios were
determined in dried fruit. 1 kg samples were taken from the total dry normal fruit obtained during the
harvest period from each application in the replications, and they were subjected to quality classification
in three groups as Extra, 1* and 2" class in accordance with Anonymous (2007). Standards and the
percentages of the total dry normal fruit were determined on the basis of applications. 1 kg of normal
dried fig fruits with 22-24% humidity obtained from the trees in the replications were taken randomly and
ground in a meat grinder. The samples that weigh 25 g of the fruits were taken from the meat grinder and
100 g with pure water was completed. The samples, kept in pure water for 1 day (24 hours), were
mashed with the help of a mixer, and the juice was extracted by passing through a coarse filter. The data
obtained by placing the obtained pure watery fruit juice into the measurement chamber of the digital
refractometer was calculated and the TSS was obtained in% in dried fig fruit. The samples, were kept in
pure water for 1 day (24 hours), were mashed with the help of a mixer, homogenized 10 g pure water
juice was completed to 50 ml, titrated with 0.1 N NaOH until the pH was 8.2, and the total acidity(TA) of
citric acid type was%. was obtained (TAN et al., 2018).

Statistical analysis

For statistical analyzes and LSD test, JUMP package program was used.
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RESULTS
Phenological observations

As seen in Table 2, bud burst was observed on 10 March at the earliest in B control application.
This practice was followed by B, and occured no later than 22 March in Bs. Failure to perform crown bud
removal in By, and By control applications caused the control applications to wake up earlier than Bs, Bs
and B, with tip removal. This situation continued in the same way in all phenological observations.
Foliation was observed at the latest in B, and full foliation was achieved in 60 days on average in all
treatments. Full foliation was observed earliest on 19 May in By and By.

Breba crop (first crop) fruiting was observed only in B, and B, without top bud removal, but did not
ocur in Bz, Bs and B, applications with tip pruning.

Table 2. Phenological observations

Cizelge 2. Fenolojik gozlemler

Application  Bud Burst gzg?rt]fig Full Foliation Date of Fruit Birth  Fruit Ripening Date p};ﬂﬁﬁgﬁ)
Bs 22.Mar £1  27.Mar +2 28.May +1 28.May +1 29.Tem #1 56 2
Bs 21.Mar£1 25.Mar =1 24 May +2 24 May +1 29.Tem *2 55 #1
B 19.Mar +1  23.Mar *1 23.May +1 23.May +1 27.Tem x2 55 #1
Bo 11.Mar+1 17.Mar £1 19.May +1 19.May +1 24.Tem *2 50 2
By 10.Mar 3  17.Mar £3 19.May +1 19.May +1 23.Tem +2 48 £1

+ number of days
Fruit: Main crop (summer crop)

Figure 3. Main crop (summer crop) birthing process.

Sekil 3. lyilop meyvesi (ana (iriin, yaz meyvesi) dogus stireci.

The time when the birth of the main crop began to appear different between applications. It first
occured in B, on 19 May and was observed in B; on 28 May at the latest, 8 days after By. Fertilization
time is directly related to the birth of summer fruits. Summer fruits are the main pruduct of the Sarilop
dried fig variety. Fruits formed in other perionds are shed because the fertilization process dos not take
place. The date the fruits reach a diameter of about 10 mm is the time to be fertilized.

Although ripening in summer frutis varies between applications, it was determined on 23 July in B,
where bud swell was observed the earliest. Bk was followed by B, application, and the latest fruit maturation
was in Bz and Bs. The longest harvest period was in Bz with 56 days and the shortest in B, with 48 days.

Morphological measurements were carried out on two different dates, 60 days after bud burst and
before winter rest from the end of harvest, n order to reveal the developmental course of winter pruning
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with different bud density. In this context, the first measurement was carried out on 30 May and the
second on 15 October. Two branches from each direction were determined from the trees on which the
application was made, and morphological measurements were carried out on these branches.

As seen from Table 3, in the morphological measurments performed 60 days after the bud burst date
there were differences between the control aplications (B, Bo) and the pruning applications (Bs3,B; B7) in
general. In the measurements made on this date, while the highest number of shoots occured in B, with
3.81, it was determined in Bz with at least 2.04. When evaluated in terms of shoot length, the highest shoot
length was observed in B; with 62.97 cm, Bz was followed by B; with 61.33 cm and Bs with 59.17 cm. In
proportion to shoot length, the highest number of nodes occured in B; with 14.68, and at least 11.87 in By

Table 3. Morphological measurments (30 May)

Cizelge 3. Morfolojik 6zellikler (30 Mayis)

I Number of Shoots Shoot Lenght Shoot Diameter Peduncle Lenght Number of Number of
Application  \,mper/branch) (cm) (mm) (mm) Leaves (pcs)  Nodes (pcs)
B 2.04° 62.97° 11.71 69.34° 14.447 14.68°
Bs 2.42% 59.27° 11.36 63.85% 13.80° 13.89°
B, 2.56° 61.33° 12.56 60.89° 14.23° 14.38°
Bo 3.08" 38.93" 12.43 42.12° 12.46° 12.60°
By 3.81° 33.41° 12.37 36.65° 11.58° 11.87°
Std error 0.127 2.054 0.285 2.452 0.246 0.284
P <0.0001 <0.0001 0.0552 <0.0001 <0.0001 0.0001

(LSD < 0.05) The differences between the means with different letters in each row are%95 significant according to the LSD multiple
comparison test.

In fig, main crops are formed in leaf axils on the knuckle in annual shoots. Two weeks after the
pollinating, on July 1, fruit counting was carried out on two shoots determined from all directions. As can
be seen Table 7, the highest number of fruits was detected in B; with 14.63, the lowest number of fruits in
B, with 9.55 and By control application with 9.85.

According to Table 5, although the vegetative development increased in all applications from the first
measurement (Table 5) date to winter rest, it contained the most in Bz, Bs and B;. In the morphological
measurements obtained before winter rest, the maximum number of shoots was 3.65 in By, as in the
measurement dates 30 May. The least number of shoots occurred in B3 with 2.08 and Bs with 2.24. In the
measurements made on this date, the maximum shoot length was 86.09 cm in Bs, followed by Bs and B,
Between the two measurement periods, shoot length increased the most in Bs, followed by Bs application.
The least shoot length variation between both periods occured in control applications By and B,. Annual
shoot length is an important parameter that determines fruit number and yield (Kugaksiz, 1999).

Table 4. Morphological measurments (15 October)

Cizelge 4. Morfolojik 6zellikler (15 Ekim)

Appicaion N SESIOCS g Langh (m) SOOI DIameter Peduce Lenght - Nmberof
Bs 2.08" 86.04% 14.40 64.31° 20.62
Bs 2.24° 84.07% 13.89 63.82° 19.93
B, 2.78%® 83.46° 13.82 56.59" 20.37
Bo 2.99% 44.28" 13.13 43.04° 14.79
By 3.65% 46.61° 13.08 36.42° 15.50
Std error 0.312 5.350 0.376 2.245 1.072
P 0.0327 0.0002 0.1446 <0.0001 0.0057

(LSD < 0.05) The differences between the means with different letters in each row are%95 significant according to the LSD multiple
comparison test.
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Table 5. The number of main crop in annual shoot after pollination.

Cizelge 5. llekleme sonrasi yillik siirgiindeki ana (riin (iyilop) meyve sayisi.

Application Bs Bs B Bo By
Number of Fruits 12.84* 13.26° 14.63* 955" 9.85°
Std error 0.621
P 0.0006

(LSD < 0.05) The differences between the means with different letters in each row are%95 significant according to the LSD multiple
comparison test.

Shoot diameter development increased for all applications, and the highest increase between the
two measurement dates was in the Bz appication. While the shoot diameter was maximum in the B,
application in the measurement dates 30 May, it was measured in the B application dated 15 October. In
the measurement made on this date, the number of nodes has increased since the measurements dates
May 30, and the highest increase in the number of nodes between the two measurement times occured in
Bs with 6.04, while the lowest increase was in the By control application with 2.19. The highest number of
leeves occured in B with 20.62, while the lowest was in the B, control appication with 14.79.

As tabulated in Table 6, it is seen that pruning application does not make any difference between
the applications in terms of fruit width. When evaluated in terms of fruit size, the lowest fruit size was
observed in By, an there was no statical difference in other control applications By and pruning
applications B3, Bs and B;.

Table 6. Fresh fruit pomology measurements

Cizelge 6. Taze meyve pomolojik dlgtimler

Application B3 Bs By Bo Bi
Fruit Width(mm) 54.39 53.29 55.88 55.87 53.62
Std error 1.3466691

P 0.5388

Fruti Length (mm) 41.41° 40.02% 41.19% 39.80% 37.76"
Std error 0.55388727

P 0.0062

Ostiole Width(mm) 7.38 7.38 6.85 6.84 6.30
Std error 0.39551092

P 0.3282

Fresh Fruit Weight (g/fruit) 73.72% 72.45% 76.41° 73.80% 62.27°
Std error 1.3576196

P 0.0002

(LSD < 0.05) The differences between the means with different letters in each row are%95 significant according to the LSD multiple
comparison test.

According to Table 6, there was no statistical difference between the applications of ostiol width in
fresh fruit. In the By control application, the smallest ostiole width was obtained with 6.30 mm, while the
largest ostiole width was formed with 7.38 mm in Bs. Although the difference in fruit width, length and
ostiole width of winter pruning applications with different bud density was small, t was not found to be
statistically significant.

Considering the fresh fruit weight among the treatments, the lowest fruit weight was 62.27 g/piece
in By control application, and the highest fruit weight occurred in B; with 76.41 g/piece. When statistically
evaluated, applcations other than By were inclded in the same grouping (Table 6).
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Dried fig fruits collected during the whole harvest were grouped in three classes as scrap, cracked
and normal fruit, and their percentage in total yield was determined (Anonymous, 2006). Sunburn was
determined in the normal fruit obtained, and the rate of sunburn in dried figs was determined (Aksoy et
al., 1987).

Table 7. Normal, cracked, scrap and sunburn fruit ratio in dried figs

Cizelge 7. Kuru incirde saglam, ¢atlak ve glines yanigi meyvelerin orani

Application Normal (%) Cracked (%) Scrap (%) Sunburn (%)

Bs 69.91° 12.81 17.28° 1.21°
Bs 70.09% 10.97 18.94° 1.24°
B, 74.49 6.06 18.90° 0.45°
Bo 49.68° 7.21 43.11° 3.27°
By 41.09° 6.38 52.53 6.36°
Std error 0.02579 0.07749 0.02703 0.04270
P <0.0001 0.1210 <0.0001 0.0007

(LSD < 0.05) The differences between the means with different letters in each row are%95 significant according to the LSD multiple
comparison test.

Figure 4. Normal (b), cracked (c), scrap (d) fruit in dried fig fruits. Collecting dried figs from the ground and drying them in the drying
tunnel (a, e)

Sekil 4. Kuru incirde saglam (b), catlak (c), hurda (d) meyveler. Kuru incirlerin toprak ylizeyinden toplanip kurutma tiinelinde
kurutulmasi (a, e)

When dried fig fruits were grouped as normal, cracked and scrap, B; had the highest normal rate
with 74.49%, while B; was followed by Bs and Bs;. The lowest normal fruit was 41.09% in By control
application (Table 9).

Accoarding to Table 7, cracked fruit occured in B3 with 12.81% in dried fig fruits, while the lowest
was in By appication with 6.06%. Among the applications, By control applications, By control application
was followed by the other control application By with 43.11%. The lowest scrap rates were in Bz, Bs and
B, applications, respectively.

Sunburn was evaluated according to 1/3, 2/3 and 3/3 ratio of sunbunr in dried normal fruits, only
1/3 of sunburn was observed in dried fig fruits in all applications, in this context 1/3 sunburn evaluated
statistically. The highest rate of sunburn occurred in the By control application with 6.36%, and the lowest
in the B application with 0.45%.
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Figure 5. Normal, cracked, scrap and sunburn fruit rate (dried figs)

Sekil 5. Saglam, catlak, hurda ve giines yanigi meyve orani (kuru incirlerde)

Table 8. Quality class ratios in dried figs (normal fruits)

Cizelge 8. Kuru incirlerde kalite sinif oranlari (saglam incirlerde)

Application Extra (%) 1. Class (%) 2. Class (%)
Bs 55.63° 30.76 13.61°
Bs 55.58° 30.84 13.58°
B 60.95° 27.61 11.44°
Bo 29.16" 44.06 26.78"
Bi 16.49° 42.67 40.84%
Std error 0.09444 0.13577 0.11575
P <0.0001 0.0718 0.0003

(LSD < 0.05) The differences between the means with different letters in each row are%95 significant according to the LSD multiple
comparison test.

Table 9. Dried fig weight (normal fruits)

Cizelge 9. Kuru incir agirliklar (saglam incirlerde)

Application Bs Bs B Bo By
Drid Normal Fig Weight (g/pc) 19.07™ 19.82*  20.72° 18.68° 17.00°
Std error 0.34174064

P 0.0002

(LSD < 0.05) The differences between the means with different letters in each row are%95 significant according to the LSD multiple
comparison test.

In dried normal figs, Extra Class was realized in B; with 60.95%, B; was followed by B; with
55.63% and Bs 55.58%. Class 1 was the highest in By with 44.06% and By with 42.67%, while the lowest
was in B; with 27.61%. B, was measured as the second class with 40.84%, followed by By with 26.78%.
In the 2. Class dried fruit classification, there was no statistical difference in Bz, Bs and B, applications,
the lowest was in B; with 11.44%.

As seen from Table 9, there were statistical differences between the dried fig normal fruit ratio and
applications. The best dried normal fruit ratio was obtained in B; with 20.72 g/piece while,it was followed
by Bs with 19.82 g/piece. The lowest values occurred in By and By control applications. In terms of fresh
fruit weight, although there was no difference except for By, there were differences in terms of dried
normal fig fruit weight. This situation is associated with scrap, cracked and dried normal fruit ratios in
applications.
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yield occurred in the B; application with 6.91 kg.

87.36 g/cm? (Table 10).

Table 10. Dried fig fruit yield.

Cizelge 10. Kuru incir verimi.

Although there was no statistical difference between the applications, the highest yield per tree was
realized in B; with 11.34 kg, B; was followed by the control application B, with 8.51 kg, and the lowest

Yield per hectare was obtained in B; with 4762.90 kg, and the lowest in B with 2904.10 kg. The
highest yield per trunk cross-sectional area was measured in B; with 115,51 g/cm?, while followed B; with

Application Yield Per Tree (kg/tree) Yield Per Hectare (kg/ha) Yield Per Tree Trunk Cross Section (g/cm?)
Bs 6.91 2904.10 66.86
Bs 7.91 3324.50 68.88
B, 11.34 4762.90 115.51
Bo 8.14 3422.40 64.85
Bk 8.51 3575.30 87.36
Std error 1.228 51.636 17.347
P 0.2003 0.2010 0.2670

(LSD < 0.05) The differences between the means with different letters in each row are%95 significant according to the LSD multiple

comparison test.
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Figure 5. Dried fig fruit yield

Sekil 5. Kuru incir verimi

successful application in terms of efficiency and quality.

Figure 6 shows the amount of scrap, cracked and normal fruit in the total dried fig yield per tree.
In the B, application where the highest yield was determined, the normal fruit amount was determined as
8,45 kg/tree. In By control application, which has the highest dried fruit yield after B; application, the
normal fruit amount is the lowest with 3,50 kg/tree. After B; application, the highest normal fruit yield was
realized in Bs application. By and B, control applications, which stand out compared to Bs and B; in terms
of efficiency, where unsuccessful in terms of quality. B; application was determined as the most
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Figure 6. Scrap, cracked, normal fruit content in dried fig yield per tree

Sekil 6. Her bir agag icin kuru incirde hurda, ¢atak ve saglam meyve miktari

As seen from Table 11, there was no statistical difference between the applications in terms of TSS
and TA. The highest TSS content in fresh and dried fruit was in B7, and it was 21.66% in fresh fruit and
76.75% in dried fruit. TA content was lowest in Bs in fresh and dried fruit, and it was determined as
0.107% in fresh fruit and 0.719% in dried fruit. The effect of pruning on TSS and TA content was
statistically insignificant.

Table 11. Biochemical properties

Cizelge 11. Biyokimyasal 6zellikler

Application TSS content_(%) TSS c_ontent_(%) TA content (%) TA cc_)ntent (_%)
(Fresh Fruit) (Dried Fruit) (Fresh Fruit) (Dried Fruit)

Bs 21.35 75.46 0.115 0.722

Bs 21.46 75.64 0.107 0.719

B 21.66 76.75 0.115 0.853

Bo 21.38 74.75 0.117 0.831

B 21.32 75.95 0.123 0.838

Std error 0.37794767 1.1023208 0.0076623 0.0447800

P 0.9695 0.7790 0.6628 0.1411

(LSD < 0.05) The differences between the means with different letters in each row are%95 significant according to the LSD multiple
comparison test.

DISCUSSION

Sarilop fig variety is one of the genetic resources of Turkiye's and it is the leader in the World with
its fruit drying characteristics. In this study, in terms of drying quality and increasing yield, the effects of
pruning application on plant growth, yield and quality on different bud density on Sarilop variety fig trees,
which have reached the yielding age, were examined, and bud management was applied to the tapestry
pruning system currently applied by producers.

The earliest bud bursting date was observed in B, and B, control applications, which did not
undergo tip removal. The latest bud burst date was determined in B application with the least bud density
3 buds/shoot. Reducing or increasing the number of buds left had different phenological results in fig
trees. Bud burst occurred in B7, Bs and B; applications, respectively. This situation occurred in the same
way at the start of leafing, fruit birth, full leafing and fruit ripening dates. In regions where the fig is likely to
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be affected by early spring frosts at the time of bud burst, pruning can be done over 3 buds to encourage
late awakening. In fresh fig pruduction, where earliness controbutes economically, in fruit trees, excess
shoots are completely removed in accordance with tree development, leaving the buds on the shoot
partially of completely, not taking the tip can provide earliness in fresh fruit production.

Golct (2019) conducted a study to determine the phytochemical properties of some fig cultivar and
genotypes grown in Kahramanmaras (Turkiye) conditions, determined the burst date fort he Sarilop fig
cuntivar as 25 March for 2017 and 16 March at 2018. Syonia crop was born on May 29 for 2017 and 16
March at 2018. Catmadim (2014), in his study in Aydin, stated that the earliest leafing in Sarilop fig
cultivar occurred on 30 March.

In a study conducted in Incirliova Districh in Incirliova District of Aydin Province, Ayar (2018)
determined that the first foliation date for 2015 among the Clones of Sarilop Fig Variety differs between
clones, but between 1-3 April and 21-28 March for 2016. Main crop birth was observed between 25-31
May in 2015 and and between 10-19 May in 2016. In this study, although the date of birth of main crops
differs on the basis applications, it was determined between 19 and 28 May. In the B; applications, it was
determined between 19 and 28 May. In the B; application, which left the least bud density, the date of
birth of main crops occurred on May 28.

While Ayar (2018) stated that the harvest period varied between 35-47 days in 2015 and between
38-48 days in 2016, in this study, the harvest period was 48-56 days, and pruning extended the harvest
period. This is an indication that the interaction between pruning density and harvest periol has a direct
effect on phenology.

Phenology follow up is important in fig trees in terms of determining the time of pollinating. The
date of pollinating may change with pruning practices. In the B application, in which the latest main crop
birth was observed, unfertilized fruit drop was observed in the late period after harvesting, and this
directly affected the yield. In this direction, it is necessary to determine pollinating time based on the
severity of pruning by following the phenology.

In the measurement of morphological development, shoot length, shoot diameter, internode length
and number of nodes were better in B3 Bs and B; applications compared to By, without pruning and Bg
without tip removal. In a study on the dried Sabz fig variety, it was stated that the effect of pruning on the
tree growth were equivalent to the growth and number of shoots. In a study on dried Sabz fig variety, it
was stated that the efffect of pruning on tree growth were eauivalent to the growth and number of shoots
(Zare, 2021). Gonzalez et al. (2010) investigated the effects of intensive pruning on yield in fig production
in De a Libra fresh fig variety. In 9 years old fig trees; They removed 30%, 45% and 60% of the entire tree
structure in the branches with winter pruning. The lowest pruning density, 30%, was found to be sufficient
agronomic technique. Equivalent to these studies, our study; pruning and tip removal had a positive effect
on shoot length and fruit setting, although they differed on the basis of applications. In the measurements
made before winter rest, it was determined that pruning over 3 buds was the best prcatice in terms of
shoot length, shoot diameter and number of nodes. In the process of creating the desired crown structure,
hard pruning such as pruning over 3 buds will give positive results in fig trees where vegetative
development is encouraged.

Different bud density pruning practices created significant differences on the quality of fresh and
dried figs. The increase in the length on the internodes showed increases in terms of quality on the basis
of applications. In all Bz, Bs and B, applications, there was an increase in quality compared to B, and By
control applications. Main crop fruits of Smyrna-type fig varieties ocur in leaf axils above the knuckle on
annual shoots. It has been observed that the shortness of the internodes causes the fruit growing in
contact with each other during ripening, resulting in a decrease in air flow, rotting and flowing of the fruit.
Drying quality an performance were higher in trees with good ventilation and long internodes.
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Climate is one of the most important external factors for dried gig cultivation. Insufficient winter
precipitation will affect plant growth negatively, as well as the relative humidity increase in July, August
and September, when the harvest period is carried out, and precipitation negatively affects yield and
quality. In the harvest period of 2019, when the application was carried out, the amount of precipitation
and relative humidity were close to the optimum climatic values of the Sarilop fig variety, which positively
affected the yield and quality. Fig cultiation is strongly affected by climatic conditions. For this reason,
70% of the world’s fig production is concentrated in countries on the Mediterranean coast (Arpaci, 2017).
Thinning out along with heading back winter pruning treatment was the best strategy for reducing drought
damages in fig orchard under rainfed conditions due to superiority in vegetative characteristics, less
negative leaf water potential, reduced leaf temperature, and main crops drop, increased main crop
number in the shoot, increase in solyble solids, fruit color, and weight quality (Zare, 2021).

In this study, in which the effects of winter pruning applications at different bud density on fig trees
established on open vase system in Sarilop fig cultivar were investigated, the highest results in terms of
yield and quality were obtained in B, application. Dried fig quality was found to be higher in all
applications than in control applications. It I1s stated that in Deanna fresh fig variety, the best yield is
obtained in winter pruning of 4 buds/shoot in winter pruning applications at different bud density on 3-4
years old trees (Kumar et al., 2015). Equivalent to our study, winter pruning intensity was directly related
to yield and quality.

At the end of this study, when the dried fig fruit was examined as scrap crack and normal fruit, the
difference between blocks was found to be 74.49% for the highest B, application, followed by Bs application.
The highest scrap rate in the By control application was 52.53% and the lowest was 17.28% in Bj
application. Total dry fruit yield was 11.34 kg/tree with highest B, application and lowest 6.91 kg/tree with Bg
application. The highest yield per decare was 476.29 kg in B; application. According to the quality
classification of the normal fruit, B; has an Extra Grade product of 60.95%, followed by Bs with 55.58%, and
the lowest was in By with 16.49%. Dried fig size is the major factor in marketing especially for direct
consumption (irget et al., 2008). Some severe pruning treatments on figs increased fruit weight compared to
control, which was consistent with the results of apple pruning intensities (Choudhary & Dhakare, 2018).

Dried figs are subject to different evaluations in terms of quality. The first class fig was identied by
fruit brighter color, bringing about better marketing (Sedaghat & Rahemi, 2018). In our study the best
dried normal fruit ratio was realized in B; with 20.72 g/piece, and B application was followed by Bs with
19.82 g/piece. Calabatica dried fig variety was ranged in a study from 7.88 g to 10.64 g (Galvan et al.,
2021), Kadota dried fig variety was reported average weight from 15-18 g (Genna et al., 2008) and Sabz
variety in different study was measured from 3.9 g to 6.44 g (Rahemi & Jafari,2008; Zare, 2021).

CONCLUSIONS

Quality is very important in terms of market value in dried fig. It is obvious that there is a need for
cultivation techniques to minimize losses.

In this study, in which the effects of winter pruning applications at different bud density on fig trees
planted on an open vase system in Sarilop fig variety were investigated, different results were obtained in
terms of yield and quality. For the first time, the effect of pruning intensity on fruit quality in terms of
marketing was examined in detail in Sarilop, which is the world’s leading dried fig variety in terms of
production amount. In the study, positive outputs were obtained in tree growth and fruit yield/quality
amount depending on the pruning severity. Especially 7 buds/shoot pruning came into prominence in
terms of yield and quality. Likewise, all of the other pruning applications were found to be successful in
terms of quality as compared to control applications.
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ABSTRACT

Objective: The objective of this study was to develop a non-grain spawn
formulation for Pleurotus ostreatus with the D-optimal mixture design approach.
The developed spawn was compared with the traditionally used grain spawn in
terms of spawn running time and biological efficiency.

Material and Methods: Non-grain spawn was produced in 25 different
formulations using wheat bran, poplar sawdust, perlite, CaCO; CaSO,
components. In addition, oat spawn containing 1% CaSO, and 0.5% CaCO; from
cereals was used as the control group. Spawn running times and the biological
efficiencies of the samples were determined.

Results: The optimum mixing ratios for wheat bran, poplar sawdust, perlite,
CaCOg, and CaSO, used in the formulation of non-grain spawn production were
determined as 11.44%, 28.87%, 50.74%, 5.89%, and 3.07%, respectively. The
spawn running time of the improved non-grain spawn produced according to the
above formulation was shortened by 20.16% as compared to the grain-derived
spawn. This shows that the non-grain as one of the two different spawn
production methods is technologically superior.

Conclusion: In the leading countries in mushroom production, new technologies
and formulations are being developed day by day to shorten the spawn running
time and increase biological efficiency and mushroom yield. It is thought that this
study will contribute to the development of spawn technology, which is an
essential input in mushroom cultivation.

0z
Amag: Bu ¢alismada, D-optimal karisim tasarimi yaklasimi ile Pleurotus ostreatus
icin tahilsiz misel formulasyonu geligtirilmistir. Gelistirilen misel, misel calisma

suresi ve biyolojik etkinlik agisindan geleneksel olarak kullanilan tahil misel ile
karsilagtiriimgtir.

Materyal ve Yontem: Bugday kepegdi, kavak talasi, perlit, CaCOs;, CaSO,
bilesenleri kullanilarak 25 farkli formilasyonda tahilsiz misel Uretilmistir. Ayrica
kontrol grubu olarak tahil kaynakli %1 CaSO,4and %0.5 CaCQOs iceren yulaf miseli
kullaniimigtir. Orneklerin misel calisma siireleri ve biyolojik verimlilikleri tespit
edilmistir.

Aragtirma Bulgulan: Tahilsiz misel Uretiminin formulasyonunda kullanilan
bugday kepegi, kavak talasi, perlit, CaCO3z ve CaSO, i¢in optimum karigim oranlari
sirasiyla %11.44, %28.87, %50.74, %5.89 ve %3.07 olarak belilenmistir.
Yukaridaki formUlasyona gore Uretilen gelistirilmis tahilsiz miselin sarim suresi
tahil kaynakli misele kiyasla %20.16 kisalmigtir. Bu durum iki farkli misel Gretim
metotundan tahilsiz olaninin  teknolojik agidan daha Ustin oldugunu
gostermektedir.

Sonug: Mantar Uretiminde 6nde gelen ulkelerde misel sarim suresini kisaltmak,
biyolojik etkinligi ve mantar verimini artirmak icin her gegen guin yeni teknolojiler ve
formilasyonlar gelistiriimektedir. Calismanin mantar yetistiriciliginde 6nemli bir
girdi olan misel teknolojisinin gelistirimesine katki saglayacagi distuntlmektedir.
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INTRODUCTION

Mushrooms collected from nature have been used since ancient times, and in addition to this, the
increase in the consumption of cultivated mushrooms is increasing day by day. The functionality of
mushrooms may vary depending on the genus, species, subspecies, harvest time, storage, and
substrates used in compost production (Bonatti et al., 2004; Beluhan & Ranogajec, 2011). Mushrooms
are known as a food source with high protein, vitamin, dietary fiber, and mineral content (Sanmee et al.,
2003), as well as their antiviral (Seo & Choi, 2021), antibacterial (Beltran-Garcia et al., 1997),
anticholesterol (Khatun et al., 2007), anticarcinogenic (Vetter, 2019), antihypertensive (Ramakrishnan et
al., 2017), antioxidant and antidiabetic properties (Dogan & Dogan, 2021).

Pleurotus ostreatus (Oyster mushroom) is the second popular exotic mushroom grown among
cultivated mushrooms globally (Sanchez, 2010). Pleurotus ostreatus has the nutritional and bioactive
properties mentioned above, and a gastronomic taste advantage (Waktola & Temesgen, 2020). The fact
that P. ostreatus has high lignocellulosic enzyme systems and thus converting lignocellulosic agricultural
residues such as forest and agricultural by-products into high value-added products makes the production
of this mushroom attractive (Dubey et al., 2019; Ganash et al., 2021). Commercial spawn is the most
crucial biotechnological input in mushroom production. Spawn type is vital in determining fruiting yield,
biological efficiency, and fruiting body morphologies (Mamiro & Royse, 2008). Besides using various
grains as a carrier in the production of spawn (Maurya et al., 2019), it has recently been used in different
carriers and types (Wang et al., 2011; Liu et al., 2018; Zhang et al., 2019). High production costs and
contamination risks can be counted among the most important disadvantages of using grain spawn
(Rosado et al., 2002). Although grain spawn is used in commercial mushroom production, different
techniques such as liquid spawn, sawdust spawn, stick spawn, stalk spawn, and block spawn have been
developed due to their advantages. Liquid spawns have known quick preparation and fastly mycelial
colonization (Ma et al., 2016). Sawdust spawn is one of the most popular choices because of its low cost,
short running time, and high biological efficiency (Wang et al., 2011). The use of stick spawn reduced the
spawn running time and improved the biological efficiency of the mushrooms (Zhang et al., 2014). It has
been reported that stalk spawn has a similar spawn running time with stick spawn but with higher
biological efficiency at a lower cost (Liu et al., 2018).

Experiment numbers and costs can be successfully reduced by optimizing the trial design. Mixture
designs allow the interactions and relationships between components to be understood through modeling.
The D-optimal design is an effective solution that performs closest to the target. The D-optimal design has
been successfully applied in product formulations (Azarbad et al., 2019; Sahu & Patel, 2020). However,
there is no study in the literature on the use of D-optimal design to identify and optimize the interactions of
these components in novel spawn developed.

Spawn running time, biological efficiency, yield, and spawn type are important factors for the
mushroom cultivation (Atila, 2019). Currently, the variety of spawns used is quite limited. Short running
time, high biological efficiency, minimal risk of contamination, and low cost are important criteria in
choosing spawn. The objective of this study was to develop a novel spawn with desirable features such
as low cost, easy production, short running time, high biological efficiency, and converting forest and
agricultural by-products into high value-added products. In this context, trial points were created with a
D-optimal mixture design by using poplar sawdust, wheat bran, and perlite as the primary material
source and calcium carbonate (CaCOj3) and calcium sulfate (CaSO,) as an auxiliary source, and the
mixture was optimized according to spawn running time and biological efficiency. It is thought that this
study will contribute to the development of spawn technology, which is an essential input in mushroom
cultivation.
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MATERIAL and METHODS

Mushroom culture and other materials

Pleurotus ostreatus pure culture was obtained from Yozgat Bozok University, Bogazliyan
Vocational High School culture collection. Malt-yeast extract medium (MYE) was used to reproduce the
pure culture. MYE was obtained from Merck KGaA, Darmstadt, Germany. Used in liquid culture
production, grain spawn production, non-grain spawn production, and mushroom production; malt extract,
poplar sawdust, instant yeast powder, oat, wheat bran, CaSO,4, and CaCO; procured from local suppliers.
Polyethylene microsac bag (Type 14A, Unicorn Bags, TX) purchased from the USA.

Liguid culture production

The modified liquid culture production by Stamets (2011) method was implemented. Firstly, 100 ml
of distilled water was sterilized at 121°C for 2 hours and cooled to 25°C. Then two pieces of the section
with 9 mm cork borer were taken into a waring blender and homogenized to prepare a mycelium-enriched
liquid. Afterward, the broth, formulated with 40 g/L light-colored malt extract, 2 g/L yeast, 3 g/L sawdust
with distilled water, was sterilized at 121°C for 2 hours. 10 mL of homogenized mycelium-enriched liquid
was transferred into 90 mL of sterilized broth. The prepared mixture was incubated at 25°C in a shaking
water bath to meet the oxygen demand of the hyphal knot. The process was completed when the
transparent appearance disappeared (12 days).

Non-grain spawn production and D-optimal mixture design

The D-optimal mixture design was used for experimental non-grain spawn formulations.
Components used in non-grain spawn production and their minimum-maximum ratios; A: wheat bran (5-
80%), B: poplar sawdust (2-30%), C: perlite (5-60%), D: CaCO; (1-12%), and E: CaSO, (1-10%) as
specified. The experimental design was tested at 25 trial points, as highlighted in Table 1. Oat grain
spawn was used as the control group. Oat grains were boiled in random water for grain spawn production
until they reached a moisture content of 60%. It was then mixed with 1% CaSO, and 0.5% CaCO;. 2500
g oat grain was filled into filtered heat-resistant microbags and sterilized at 121°C for 2 hours. The sealed
bags were cooled to 25°C and inoculated 30 mL of liquid culture. The bags were incubated at 25°C until
full colonization was achieved visually.

According to the D-optimal design, each experimental point was created by mixing components of
non-grain spawn formulations in the concrete mixer in different proportions (Table 1) and then water was
added so that the total moisture content was 60%. The total moisture content was calculated by
considering that the moisture content of sawdust and bran were 42.6% and 8.6%, respectively. The
packages (Type 14A, Unicorn Bags, TX, USA) were filled in equal volume with 2500 g for grain spawn
and 1440 g for non-grain spawn and sterilized for 3 hours at 121°C. The sealed bags were cooled to 25°C
and inoculated 30 mL of liquid culture. The bags were incubated at 25°C until full colonization was
achieved visually.

Substrate preparation, fruiting and harvesting

Finely chopped poplar sawdust, which was used as the primary substrate for cultivating P.
ostreatus, and ¥ wheat bran were added to improve the protein ratio. In addition, 1% CaCO; was added
to adjust the acidity of the substrate and mixed. The prepared 3000 g substrate was filled polyethylene
package and sterilized at 121°C for 4 hours. The spawns were inoculated 5% into the substrate cooled to
room temperature. It was incubated in a darkened room at 25°C in an air-conditioned room with 85%
humidity. When the bag was visually full colonization by the mycelia, cross-shaped cuts of 3 cm in length
were made to facilitate the fruit body exit. In this process, the temperature was reduced to 17°C, and the
relative humidity was increased to 90-95%. The amount of CO, in the environment was ensured to be
below 800 ppm. After the pinhead was seen, the photoperiod was applied 12 h per day. The mushroom
was harvested as two flushes when the cap surface's diameter was 8 cm.
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Spawn running time and biological efficiency

The day incubated bags were fully colonized by mycelia was determined as the spawn running
time. Fruitbody harvested as two flushes were recorded as weight. Biological efficiency was calculated as
the ratio of the total mushroom weight per bag to the dry weight of substrate and was expressed as a
percentage (Estrada et al., 2009).

Table 1. Experimental trial points according to D-optimal mixture design and experimental values- predicted data

Cizelge 1. D-optimal karisim tasarimina gére deneysel deneme noktalari ve deneysel degerler-tahmin edilen veriler

Non-grain spawn formulations (%) Responses
Trial points A: B: Poplar c: D: E: Spawn running time (days) Biological efficiency (%)
Wheat sawdust Perlite CaCO; CaSO, FExperimental  Predicted  Experimental Predicted

bran value data value data

1 57 16 5 12 10 19 19.33 81.32 80.47
2 5 30 43 12 10 17 16.17 89.78 90.08
3 40 18 35 6 1 15 15.73 85.55 85.08
4 36 2 60 1 1 16 15.38 81.71 80.10
5 58 2 38 1 1 17 16.92 80.00 81.21
6 8 30 60 1 1 15 13.96 86.60 87.92
7 5 22 60 12 1 15 14.90 84.93 85.31
8 16 13 60 1 10 16 16.63 83.27 83.25
9 24 30 24 12 10 16 16.24 88.00 88.63
10 44 17 33 1 6 15 16.25 84.46 84.71
11 80 13 5 1 1 21 20.92 72.00 73.54
12 52 30 5 12 1 18 17.71 80.00 79.65
13 80 3 6 1 10 21 20.94 76.41 75.45
14 22 19 43 9 8 15 16.15 89.94 86.93
15 16 2 60 12 10 18 17.72 79.15 79.80
16 44 2 33 12 10 19 17.95 82.49 83.62
17 54 30 5 1 10 18 17.89 79.10 79.43
18 54 30 5 1 10 18 17.89 78.65 79.43
19 52 30 5 12 1 18 17.71 80.36 79.65
20 59 9 21 3 8 19 18.21 80.28 81.47
21 80 2 5 8 6 21 21.60 76.77 75.26
22 8 30 60 1 1 14 13.96 89.23 87.92
23 5 22 60 12 1 14 14.90 84.56 85.31
24 80 2 5 12 1 22 22.01 73.98 75.07
25 80 13 5 1 1 21 20.92 74.30 73.54

Statistical analysis, model selection and optimization

In model selection, a reduced quadratic model was preferred, as suggested by Design Expert
software (Version 13.0.5. Stat-Easy Co., Minneapolis, MN, USA), which includes all interactions of
independent variables. However, the model was reduced by algorithmic selection of terms to obtain more
consistent results. In this context, an auto select module of Design Expert software was used for model
reduction based on Akaike's Information Criterion (AlCc) (Akaike, 1978). To determine the reliability of the
reduced quadratic model, it was demonstrated using Analysis of Variance (ANOVA), coefficient of
determination (RZ), corrected R® (Rzad,-), predicted R? (Rzpred), and lack of fit. SPSS 22.0 software (SPSS
Inc., Chicago, IL) was used for all data analyses where p<0.05 was assumed to be statistically significant.

Numerical optimization was applied to determine the best mixture ratios in the spawn formulation.
To determine the optimum points, mixture components (wheat bran, poplar sawdust, perlite, CaCOs3;,
CaS0,) are marked as criteria in range. The responses, spawn running time and biological efficiency,
were chosen to give minimum and maximum results, respectively. The optimum point was determined
based on the highest desirability score.
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RESULTS and DISCUSSION
Checking of the model fitting

As tabulated in Table 1, the results obtained from D-optimal mixture design were in good agreement
with the experimental values and the predicted data on the responses of the experimental trial points. To
increase model's effectiveness on the responses, the model reduction was applied based on Akaike's
Information Criterion (AICc). In this situation, some components of responses are extremely important in
determining (Friedman et al.,, 2001). The reduced quadratic model and statistical parameters for the
experimental results are shown in Table 2. Statistical parameters such as R?, Rzadj, Rzpred were used to
determine the reliability of the actual equation produced from the model. R values close to 1 indicate a high
correlation between experimental and predicted values (Pujari & Chandra, 2000). The R’ values of the
responses were determined as 0.933 and 0.948 for spawn running time and biological efficiency,
respectively. Moreover, the difference between Rzpred and Rzadj is less than 0.2, and the difference between
R and Rzadj values above 90% indicates the suitability of the model (Myers et al., 1995).

Table 2. Reduced quadratic model and statistical parameters

Cizelge 2. indirgenmis ikinci dereceden model ve istatistiksel parametreler

. ) Regression ) ) )
Responses Reduced quadratic model actual equations R%agj R%pred
(p-value)
Spawn running =0.24xA+0.078xB+0.17xC+0.18xD+0.39xE-0.0019xAC-0.0038xAE <0.0001 0.933 0.911 0.883
time (days)
Biological =0.68XA+0.83xB+0.63xC+1.01xD+1.06XE+0.0061XAC+0.0082XBC <0.0001 948 0931 0.904

efficiency (%)

A:Wheat bran, B: Poplar sawdust, C: Perlite, D: CaCOs3, E: CaSO,

According to the variance analysis results of spawn running time and biological efficiency
responses, the F values were significant as 42.07 and 54.98, respectively. In addition, the lack of fit was
found to be insignificant (Table 3). This shows that the model equations are sufficient to predict both
responses for a different combination of components.

Table 3. Analysis of variance for responses

Cizelge 3. Yanutlar igin varyans analizi

Spawn running time (days) Biological efficiency (%)
Source Sum of Mean F-value p-value Source Sum of Mean F p-value
Squares Square Squares Square value

Model 130.90 21.82 42.07 < 0.0001 Model 560.19 93.37 5498 <0.0001
AC 13.68 13.68 26.38 <0.0001 AC 105.73 105.73 62.25 <0.0001
AE 3.71 3.71 7.16 0.0154 BC 75.53 75.53 4447 <0.0001
Residual 9.34 0.5186 Residual 30.57 1.70
Lack of Fit 8.34 0.6412 3.21 0.1029 Lack of Fit 24.23 1.86 1.47 0.3535
Pure Error 1.00 0.2000 Pure Error 6.34 1.27
Cor Total 140.24 Cor Total 590.76

A:Wheat bran, B: Poplar sawdust, C: Perlite, D: CaCOs, E: CaSO,4

Effect of components on responses and evaluation

The effects of the components on spawn running time and biological efficiency are depicted in
Figure 1 and Figure 2, respectively.
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Figure 1. Representation of the effect of components on spawn running time with 3D surface, trace and two component mix plots;
A: Wheat bran, B: Poplar sawdust, C: Perlite, D: CaCOgs, E: CaSO.,.

Sekil 1. Bilesenlerin misel sarim sliresi lzerindeki etkisinin 3 boyutlu ylizey, iz ve iki bilesenli karigim grafikleri ile gdsterimi; A:
Bugday kepegi, B: Kavak talasi, C: Perlit, D: CaCOs, E: CaSOs,.

In general, spawn required more time for full colonization with an increase in the ratio of wheat
bran, CaS0O,4, and CaCO; in the formulation, but the process is shortened with an increase in the
percentage of poplar sawdust and perlite. The carbon source, nitrogen compounds, macro and micro
elements are effective compounds in mycelium growth (Fermor et al., 1985). A nitrogen source is
essential for fungal hyphae to complete the substrat in a short time and for high biological efficiency
(Kertesz & Thai, 2018). Moreover, Pleurotus spp. mycelium growth differed significantly in different
nitrogen sources (Hoa & Wang, 2015). But as the mycelium biomass increases in the excess
nitrogenous substrate like wheat bran, secondary metabolites such as urea and ammonia appear. The
environment where bioactive reactions occur in mycelium's vegetative development in artificial
environments is closed to external influences. This phenomenon causes the concentrations of toxin-
effective components that suppress mycelial growth in the system to increase over time. It is also
known that P. ostreatus does not require high nitrogen concentrations, especially during the vegetative
phase (Yang, 2000).

In addition, CaSO, and CaCO; were used, respectively to prevent the formation of aerobic
conditions by excess binding water and to regulate pH. High rates of these agents suppressed mycelial
growth. This may be explained by the high rate of CaSO, bound by the water needed by the mycelium.
Wheat bran was close to neutral (pH 6.79-7.04), while poplar sawdust was acidic (pH: 4.46). However,
the increase in CaCOs; in the formulation probably caused the pH to rise excessively with perlite and
suppressed mycelial growth. Perlite is an aluminosilicate volcanic material with a high water-holding
capacity and can be released when necessary. Although areas such as construction, agriculture, and
horticulture are places where they are used extensively, it is also known to be used as mycelia carrier.
According to study results, it can be stated that shortening of running time as perlite amount increases
is due to better transmission of oxygen in the bag thanks to its amorphous structure and the easy
progression of hyphae thanks to its porous structure (Homolka et al., 2001).

In this context, it is crucial to shorten the running time in spawn production. Due to the
morphological structure of perlite, it is thought that the running time is shortened since it increases the
inoculation point in spawn. The running speed of fungal hyphae is of great importance to accelerate
production. Different techniques are being developed to shorten the spawn running time (Zhang et al.,
2014).
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Figure 2. Representation of the effect of components on biological efficiency with 3D surface, trace and two component mix plots;
A: Wheat bran, B: Poplar sawdust, C: Perlite, D: CaCOgs, E: CaSO.,.
Sekil 2. Bilesenlerin biyolojik verimlilik lizerindeki etkisinin 3 boyutlu yiizey, iz ve iki bilegenli karigim grafikleri ile gosterimi; A:
Bugday kepedi, B: Kavak talasi, C: Perlit, D: CaCOs, E: CaSOs,.

The effect of sawdust showed a linear effect on both spawns running time and biological efficiency.
An increase in the sawdust amount resulted in an increase, in biological efficiency while reducing the
spawn running time. Sawdust, Pleurotus spp. The linear effect was also obtained in a study conducted by
Khan et al. (2012). It is already known that sawdust is one of the best substrate sources for the growth of
mushroom hyphae of the Pleurotus spp. Wheat bran-perlite interaction was found to be very important in
both responses (p<0.0001). The effect of wheat bran on biological efficiency showed a curve effect just
like spawn running time. Although the bran ratio is required at a certain level for mycelial growth, it
caused a decrease in bhiological efficiency as the ratio increased. Similar to our results, It has been
reported that nitrogen in the substrate provokes mycelium growth but slows or even stops the growth after
a certain level (Curvetto et al., 2002). Therefore, it is vital to optimize the amount of protein source used in
the spawn and substrate formulation. However, sawdust is low in protein content and therefore requires
nitrogen as an additional source, especially in mushroom cultivation (de Carvalho et al., 2010). Protein-
rich cereal bran is one of the methods generally applied to substrates in P. ostreatus to promote mycelial
growth and increase mushroom yield (Oseni et al., 2012). But at the same time, the carbon-nitrogen
balance is extremely important. Excessive nitrogen can degrade lignin and obstacle mycelial growth. This
may slow down the spawn running time and delay the fruitbody formation time (Yang et al., 2013). Since
it has known that the addition of nitrogen increases the yield of oyster mushrooms (Bellettini et al., 2019),
the amount used in the formulation is important.

Biological efficiency, the perlite ratio used in the formulation increased until it reached the midpoints
but then decreased by showing a curve effect. This situation is thought to be due to the decrease of
wheat bran and poplar sawdust, which are the other major components, as the perlite ratio in the
formulation increases. It was observed that perlite added to the substrate at a rate of 20% in Agaricus
bisporus showed high biological efficiency (Colak, 2004).

Optimization and validation of experimental value and predicted data

Optimum mixture component ratio, values predicted by the model, values analyzed at optimum
points, and control (grain spawn) are given in Table 4.

The desirability approach assigns "points" to a set of responses and a method that selects factor
settings that maximize the score (Natrella, 2010). The desirability value of the optimum point solution is
shown in Table 4. The optimum mixture point was determined as 11.44%, 28.87%, 50.74%, 5.89%, and
3.07% for wheat bran, poplar sawdust, perlite, CaCOg3, and CaSQ,, respectively. The experimental values
analyzed according to the mixture prepared at the optimum point are given in Table 4. While the lowest
spawn running time was seen in non-grain spawn with 15.33 days, the grain spawn running time was
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longer with 19.20 days. The results showed that the difference between non-grain spawn and grain
spawn was statistically significant (p<0.05). In terms of biological efficiency, although non-grain spawn is
high numerically, no statistical difference was found between grain spawn and grain spawn (p>0.05).
Also, the difference between the experimental and predicted data is insignificant for both responses
(p>0.05). This is an indication of the reliability of the chosen model. In short, spawn produced without
using grain in the optimum mixing ratio is superior to control group.

Table 4. Optimum point for non-grain spawn with experimental values and predicted data and grain spawn results

Cizelge 4. Tahilsiz misel i¢in optimum noktalar, deneysel degerler ile tahmin edilen veriler ve tahil misel sonuglari

Optimum points Predicted Experimental Control (Grain

(Mixture components %) Desirability Responses data value spawn)

Wheat  Poplar . 0.981  Spawn running time b b a
bran sawdust Perlite CaCO; CaSO, (days) 14.29 15.33+1.06 19.20+0,96
11.44 28.87 50.74 5.89 3.07 Biological efficiency (%) 89.94% 88.10+0,87° 87.25+1,21°

Different letters in the same line indicate that the samples are statistically different (p <0.05)

CONCLUSIONS

In this study, non-grain spawn was developed for P. ostreatus with a D-optimal mix design
approach using three main components as wheat bran, poplar sawdust, and perlite without using grain.
Developed non-grain spawn shortened the spawn running time by 20.16% compared with grain spawn.
Biological efficiency was not statistically different in both spawn usage. Spawn running time constitutes
one of the most extended periods in the mushroom production process. Therefore, shortening this period
will accelerate the circulation. So much some mushroom companies do not even wait for 2nd flush
because it is not economical. As a result, the using non-grain spawn shortened the spawn running time
required for full colonization to approximately four days. Especially in the leading countries in mushroom
production, new technologies and formulations are being developed day by day to shorten the spawn
running time and increase biological efficiency and mushroom yield.

In summary, using non-grain spawn provides advantages in time, energy, and installation costs in
spawn production as it does not require pre-treatment (boiling, straining, cooling) as in grain spawn
production. In addition, since it shortened the mushroom incubation period in mushroom enterprises, It
also saves time, cost, and labor.
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ABSTRACT

Objective: The objective of this study was to estimate the lactation curves of
Saanen goats by using individual milk yields in the early, mid and 0-6 months
periods of lactation. For this purpose, Wood's lactation curve was used to
estimate lactation yields.

Material and Methods: Milk yields of Saanen goats in different periods of
lactation were estimated. For this purpose, the Wood’s lactation curve model
was adapted to a total of 480 milk yield measured at 14-day intervals of 40
Saanen goats. Milk yields of goats in the first three months of lactation in
January-March, mid-lactation in April-June, and 0-6 months in January-June
were estimated.

Results: According to the harmony of Wood's model, the determination of
coefficient values of the estimations of milk yields in the first, mid-lactation and
0-6 months of lactation are 0.84, 0.87 and 0.84, respectively. The root mean
square errors of Wood's model are 0.91 for the first period of lactation, 0.81 for
the mid-lactation period and 0.30 for the from 0 to 6 months of lactation period.

Conclusions: According to the results obtained in this study, Wood's model
was found sufficient to define the lactation curve in Saanen goats. However, it
would be beneficial to conduct similar studies with larger herds and yield
records.

0z
Amagc: Calismada Saanen kegilerinin laktasyonun erken, orta ve 0-6 aylik
dénemlerindeki bireysel sut verimleri kullanilarak laktasyon egrileri tahmin

edilmistir. Bu amagla, laktasyon verimlerini tahmin etmek i¢cin Wood modeli
kullanilmistir.

Materyal ve Yéntem: Saanen kegilerinin laktasyonun farkli ddnemlerindeki stt
verimleri tahminlenmistir. Bu amagla 40 bas Saanen kegisinin 14 giinlik aralikli
Olcllen toplam 480 adet sit verim 6lcimiine Wood laktasyon egrisi modelinin
uyumu yapilmigtir. Kegilerin Ocak-Mart aylarindaki laktasyonun ilk U¢ aylik
donemi, Nisan-Haziran aylarina ait orta dénemi ve 0-6 aylar arasi sut verimleri
tahminlenmisgtir.

Arastirma Bulgulari: Wood modelinin uyumuna gore laktasyonun ilk, orta ve 0-
6 aylik doénemlerindeki sut verimlerinin tahminlerine ait belirleme katsayisi
degerleri sirasiyla; 0.84, 0.87 ve 0.84 olarak bulunmustur. Wood modeline ait
hata kareler ortalamasinin karekék degerleri ise laktasyonun ilk dénemi igin
0.91; orta dénemi i¢in 0.81 ve 0-6 aylik laktasyon ddénemi igin ise 0.30 olarak
bulunmustur.

Sonu¢: Wood modelinin Saanen kegilerinde laktasyon egrisini tanimlamada
yeterli oldugu séylenebilir. Ancak buna benzer ¢alismalarin daha buylk suru ve
verim kayitlari ile yapilimasinda yarar vardir.
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INTRODUCTION

The sustainability of dairy goat production in Turkey is possible with effective raising and breeding
programs for milk and reproductive efficiency. Many factors influence high milk yield in goats (Savas et
al., 2016). On the other hand, milk yield obtained from goats decreases behind the considered level due
to the low genetic capacity of dairy goats. Genotype breeding should be given importance in order to
obtain high milk and reproductive efficiency. In addition, the maintenance conditions should be improved.
In appropriate regions, crossbred dairy goat breeding should also be encouraged (Sengonca et al., 2003).

Saanen goats first brought to Turkey for dairy goat breeding by Ege University in 1959, were used in
crossbreeding studies for the purpose of grading hair goats, especially in dairy goat production in the region,
and its widespread effect was achieved (Kandemir et al., 2018). Saanen is one of the goat breeds in
Switzerland and very well known in the world. Their bodies are covered with plain white, short, and hard
hairs, goats have an average live weight of 50 kg and male goats 75 kg. The lactation length of Saanen
goats varies between 280 days, lactation milk yields of 750-800 kg and average milk yields between 2.67
and 2.85 kg (Sengonca et al., 2003; Kaymakg¢i and Engindeniz, 2010; Kosum et al., 2016; Tagkin et al.,
2017). Due to its high adaptability, it is one of the most used breeds in the world as dairy goats.

Today, lactation curves are widely used to determine the milk yield characteristics of breeding
goats and for a sustainable production. (Dag et al., 2005, Keskin & Dag, 2006, Rojo-Rubio et al., 2016).
Changes in milk yield for goats, starting from birth to dry off are defined by the lactation curve. There are
many models such as Wood, Cobby Le Du, Gompertz and Logistic to describe lactation curves in dairy
animals (Wood, 1970, Cobby & Le Du, 1978, Grossman et al., 1986, Pande, 1986). In this study, lactation
curves of Saanen goats were estimated by using individual milk yields in the early, mid and 0-6 months of
lactation. For this purpose, Wood's model was used to estimate lactation yields.

MATERIALS and METHODS
Animal material

The animal material of the research consisted of 40 Saanen goats, whose births were
synchronized within 20 days, which were reared in an open barn system that can be closed on one at
Ege University, Faculty of Agriculture, Department of Animal Science, Farm Animal Experimantal
Research, Training and Practice Unit. The data set consisted of individual daily milk yields of goats milked
between January and June 2020. These milk data were obtained from a total of 480 milk records
measured at 14-day intervals and milk yield records of goats were started to be taken 3 days after
colostrum consumption. The distribution of goats based on parity numbers was 10 goats have second, 5
goats have third and 25 goats have 4 and greater parity number, respectively.

Management practise

The nutrition of the goats was done by evaluating them separately in three different periods. These
are respectively; early, mid-lactation and late lactation (pregnancy) period. In the early lactation period,
the amounts of roughage and concentrated feeds are mixed; 0.5 kg of dry alfalfa grass, 0.3 kg of coarse
wheat straw, 1.5 kg of corn silage and 0.5 kg of goat milk feed. Amounts in the mixing of roughage and
concentrate feed the mid-lactation period; 0.6 kg of dry alfalfa grass, 0.2 kg of coarse wheat straw, 2.5 kg
of corn silage and 0.5 kg of goat milk feed.

The goats housed in semi-intensive conditions were grazed on artificial pasture for 3 hours in a day
and the feeds given according to the periods are tabulated in Table 1. The daily milk yields of the goats
were controlled, and the increasing requirements were determined according to the milk yield, and it was
given individually in automatic feeders with Radio-frequency identification (RFID) system.
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Study area

The province of 1zmir, where the study was carried out, is a province in the Aegean Region, located
at 38° north parallel and 27° east longitude, and its height varies between 0-20 m above sea level. In the
region, the summer months are hot and dry, and the winter months are warm and rainy. The average
humidity is around 66%. The prevailing winds are north and south. Due to pressure differences during the
seasons, winds can blow from both directions, but generally south in summer.

Statistical method

In the study, individual milk yields of goats including the first three months of lactation (January-March),
the mid period (April-June), and the 0-6 months period of lactation (from January to June) were used.

The Wood’'s model was used to fit the milk yields of Saanen goats. Because it is widely used in
large and small ruminants and it has a good fit for the estimation of lactation milk yields (Ruvuna et al.,
1995; Montaldo et al., 1997; Felix et al., 1999).

The model and model terms were given as below:
yr=a.texptcd + ¢

The t is control day, y,shows the daily average milk yield, a is initial milk yield, b is ascent to peak
yield, ¢ is descent after peak yield, e is base of natural logarithm and ¢ is error term (Wood, 1970;
Landete-Castillejos and Gallego, 2000).

The high determination of coefficient values (Rz) and low root mean square error (RMSE) values
are accepted as indicators of a good fit. The root mean square error is defined as in the following:

(Ve — ¥0)?
T

RMSE =

AN
where, Y, : Observed values, Yy, : Estimated values and T: Number of observations.

RESULTS and DISCUSSION

The descriptive statistics for early and mid-lactation test day milk yields are given in Table 2. It was
observed that the average milk yields ranged between 2.52 and 4.19 kg.

Table 2. The descriptive statistics for early and mid-lactation test day milk yields

Cizelge 2. Erken ve orta laktasyon siit verimleri igin tanimlayici istatistikler

Early n Minimum  Maximum Mﬁ\&e\r(?eglg s Std. Dev. (\:/Zﬁf;l%ﬁn(t(yg)f
January 40 1,79 5,74 4,19 0,94 22,43
February 40 2,13 7,14 3,94 1,08 27,41
March 40 2,05 6,95 3,64 0,98 26,92
Mid-lactation

April 40 1,79 5,74 3,33 0,93 27,92
May 40 1,30 5,83 3,01 0,83 27,57
Jun 40 0,83 4,65 2,52 0,68 26,98

According to the Wood lactation curve model, test day milk yield for early, mid and 0-6 months
lactation parameter estimation values vary between 0.07 and 4.48.
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Using the early, mid period and 6-month milk yields were estimated based on Wood's model. The
coefficient of the determination estimation results for the early, mid, and 0-6 months of lactation values
were found 0.25, 0.54, and 0.31, respectively. The RMSE values of Wood's model also were found as
0.62 for the early, 0.89 for the mid, and 0.84 for the 0—6-months of lactation (Table 3).

Table 3. The mean of goodness of fit criteria and parameter estimates of Wood model for early, mid and 0-6 months of lactation milk yields

Cizelge 3. Wood modelinin erken, orta ve 0-6 aylik laktasyon stit verimleri igin uyum iyiligi kriterleri ve parametre tahminleri

Estimates Milk Yields
Early Mid 0-6 Month
Estimate Std. Error Estimate Std. Error Estimate Std. Error

a 3,97 0,16 2,70 0,79 4.8 0,29

b 0,11 0,10 0,41 2.9 0,13 0,04

c 0,07 0,04 0,13 0,28 0,07 0,03
R? 0,25 0,54 0,31

RMSE 0.62 0.89 0.84

It is seen that R? values are estimated nearby to 1. In addition, RMSE estimates have low values
(<1). Therefore, the Wood model has good fit for milk yields that subject to this research.

The observed and predicted early, mid and 0-6 months of lactation milk yields estimated by Wood
model are illustrated in Figure 1- 3. As seen from the graphs, the estimated values are in good agreement
with the observed values.

Early lactation period

4.4

Milk Yields
w » »
[ee] o N

w
)}

3.4
January February March
—@— Observed -=-A--Predicted

Figure 1. The observed and predicted early milk yields estimated by Wood model.

Sekil 1. Wood modeli ile tahmin edilen ve gézlemlenen erken dénemdeki st verimleri.

In this study, changes in milk yield of goats on the early stages of lactation are observed. High milk
yields of Saanen goats started with kidding and decreased compared to early lactation periods.

It can be explained by the negative situations experienced in herd management on the farm. The
coefficients of determination for the results of estimating individual milk yields for the early and mid
periods of lactation were found to be 0.25 and 0.54, respectively. These values were lower than reported
by Ruvuna et al. (1995), Montaldo et al. (1997), Fernandez et al. (2002), Keskin & Dag (2006), Takma et
al. (2009) and Felix et al. (1999).
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Mid lactation period
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Figure 2. The observed and predicted mid-lactation period milk yields estimated by Wood model.

Sekil 2. Wood modeli ile tahmin edilen ve gézlemlenen orta ddnemdeki laktasyon sut verimleri.
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Figure 3. The observed and predicted 0-6 months of lactation period milk yields estimated by Wood model.
Sekil 3. Wood modeli ile tahmin edilen ve gézlemlenen 0-6 aylik laktasyon stit verimleri.

In addition, the positive values of b and ¢ parameters, which determine the yield changes before
and after the peak in Wood's model, indicate the normal (typical) lactation curve (Hernandez et al., 2014).
It is known that animals with non-standard, in other words, atypical lactation curves have lower milk yield
than animals with typical lactation curves. For this reason, animals with atypical non-standard lactation
curves can be removed from the herd by looking at the lactation curve. In this study, approximately 18%
of lactations were found to be atypical.

In addition, the RMSE values were found to be 0.62 for the early and 0.89 for the mid periods of
lactation. This value was estimated as 0.84 for the from 0 to 6 months’ of milk yields. When the RMSE
values are examined, it has been revealed that the smallest value is seen for early lactation milk yield
records. The coefficient of determination values was nearly the same for early and 0-6 months of milk
yields. According to these results, it can be said that Wood's model is sufficient to estimate the lactation
curve from early lactation yields in Saanen goats.
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As a result, the estimation of lactation milk yield is possible only by daily milking during the whole
lactation. Determining milk yield in this way requires a serious labor and cost. Different lactation curve
models are of great importance in determining lactation milk yield from test day milk yields and estimating
total production before the end of lactation.

With the lactation curve models in goat breeding, the milk yield of the herd or individual lactation as
well as the yield of the missing test day can be accurately estimated according to the milk yields in the
previous period. Thus, the profitability of the farm can be increased, and sustainability can be ensured by
sorting to be made in the direction of milk yield in the herd and by improving environmental conditions. It
would be beneficial to examine the model fit by conducting similar studies with larger herds and milk yield
records. The inability to provide a uniformity in terms of parity on goats and the low or unequal humber of
samples in the subgroups were effective on these results. Maintenance-feeding practises and especially
seasonal feeding changes and irregular grazing are also considered to be effective on the results.

CONCLUSIONS

Consequently, in this study, it is thought that the lack of uniformity in terms of parity in goats and
the small and unequal number of samples in the subgroups influence the estimations. When the
environmental factors were examined, the management practices especially seasonal feed changes and
grazing were effective on the results. For a reliable estimation, especially in semi-intensive farms, a
special importance should be given to the uniformity of the herd and keeping the yield records and the
management practices should be improved. This study is designed to make diligence. The findings are
valid for the Saanen herd in our processing and can also be applied to the Saanen and the other
genotype herds in the region.
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oz

Amag: Giresun kenti parklarini gevresel iligkiler, ulasim olanaklari, fonksiyonel alan
kullanimi, donatilar, bitkilendirme, fonksiyonel bitki kullanimi ve park kullanimi ile
cok yonlu olarak degerlendirmek, nitel ve nicel 6zelliklerin tespiti ile halkin ihtiyaglari
bakimindan yeterliliklerinin ortaya konulabilmesi ¢calismanin ana ilgi odagidir.

Materyal ve Yontem: Arazi gézlem ve degerlendirme formu yardimiyla Giresun'da
yer alan 43 adet park yerinde incelenerek puanlanmistir. Parklar tasarim kriterlerine
verilebilecek toplamda 540 puan Uzerinden siralamaya tabi tutulmus, birbirleri ile
kiyaslanmig ve parklar nesnel bir sekilde yorumlanabilmigtir. Ayrica literatur bilgileri
1siginda parklar siniflandinimis olup (24 gocuk bahgesi, 14 mahalle parki, 4 kent
parki ve 1 spor alani), 6nerilen standart degerler agisindan yeterlilikleri de tablosal
veri halinde sunulmustur.

Arastirma Bulgulan: Parklarinin 33’Gnde gocuk oyun ekipmanlarinda yas gruplari
acisindan cesitliligin, 22'sinde kapali oturma birimlerinin, 13'inde aydinlatma
elemanin, 9'unun girig noktalarinda rampa vb. saglanmadigi tespit edilmistir. Ayrica
sayisal olarak park alani gereksiniminin karsilanmadigi, bazi parklarda bakimsizlik
ile golge ihtiyacinin karsilanamamasinin rahatsizlik yarattig, tim parklar icinse
toplam puan ortalamasinin 191.1 (%35.3) oldugu tespit edilmistir.

Sonug: Sonug olarak; mevcut durumda goézlenen eksiklikler ile kente 6zgl yeni bir
tasarim rehberinin gerekliligi ortaya konulmus, gelecede yonelik yerel yonetimler
veya tasarimcilara yardimci olabilecek 6neriler geligtiriimistir.

ABSTRACT

Objective: The main objective of this study was to evaluate Giresun city parks from
various aspect such as environmental relations, transportation possibilities,
utilization of functional area, equipments, planting, utilization of functional plants
and utilization of the park, determine the qualitative and quantitative characteristics
thereof and demonstrate their competence in requirements of the people.

Material and Methods: The parks were ranked out of 540 points that could be
given to the design criteria and compared with each other so that many parks could
be evaluated objectively. Furthermore, the parks were classified in the light of
literature information (24 playgrounds, 14 neighborhood parks, 4 city parks and 1
sports field), and their competence were provided in terms of recommended
standard values in tabular data.

Results: It was determined that in 33 of the parks, there was no variety in terms of
age groups in children's playground equipment while there were no units such as
indoor seating, lighting elements and ramps at the entrance points in 22, 13 and 9
of the city's parks, respectively. Furthermore, it was detected that the number of
parking space requirement was not enough to meet the requirements and
squalidity as well as the lack of shade in some parks lead to discomfort, and the
total score average for all parks was calculated to be 191.1 (35.3%).

Conclusion: Consequently, the requirement for a new city-specific design guide
was revealed by virtue of the deficiencies found in the current situation and
recommendations that can help local governments or designers for the future were
developed.
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GiRIiS

Kentler gindmzin en énemli toplumsal olgularindan biridir. Avcilik toplayiciliktan tarimsal tretim
bicimlerine gegisle birlikte baslayan yerlesik hayatin 6nemli bir olusumu olan kentler, giinimuzde tarihsel
baglarindan bagimsizlasarak sanayi devrimi ile birlikte yeni bir anlam ve énem kazanmistir. Bu anlamda
kent ile ilgili en 6nemli kavramlardan birisi de kentlesmedir. Gindiz (1986)'e goére, Ulkemizde de
kentlesme olgusu hizla sirmektedir. Basta ekonomik nedenler, sonra dogal ¢evre ve kdltirel gevre
ikilemini ¢c6zmede kisilerin gii¢csiiz kalmalari, toplumsal, kiltirel ve ekonomik dengesizlikler, kentsel
goérindmlerin giderek dogadan uzaklagsmasina, fiziksel ve ekolojik ¢evre sorunlarinin ortaya ¢cikmasina
neden olmaktadir (Yoérik vd., 2005). Bu bakimdan kent yasaminda yesil doku ile yapisal elemanlar
arasindaki dengenin korunmasi oldukga énemlidir.

insanlarin yesile duyduklar ihtiyacin kaynadi zaman igerisinde park alanlarindan bahge
dizenlemelerine kadar uzanmaktadir. Tarihte ilk bilingli bahge dizenlemelerinin Misir, Mezopotamya,
Roma, Yunan ve Cin uygarliklarinda gorildigu soylenmektedir. (Kizildere, 2009). Ge¢gmiste besin kaynagi
saglayabilmek, toplumsal barisi temin etmek icin olusturulan bahge ve parklar, zamanla toplum olarak
yasama bilincinin gelismesi ile birlikte yorucu bir giinin ardindan doga ile bas basa kalabilmek igin tercih
edilen, kolayca erisilmesi gereken noktalara dénlismdustir. Bu durumu destekler nitelikte Akdodan (1974)
parki, “genel anlamda, sinirli bir kullanis bigimi, esnek bir form 6zelligi, minimum konstriksiyon ile
maksimum dogal 6geleri kapsayan; dinlenme, edlenme, meditasyon, serbest oyunlar gibi cesitli pasif ve
aktif rekreasyon gereksinmelerini kargilayan bir yesil alan tiriidir.” seklinde tanimlamaktadir (Ozkir, 2007).

Yasam Kkalitesi ve refahini destekler nitelikte 6zelliklere sahip park alanlari kent ekosistemine
dnemli hizmetler sunmaktadir. Ornegin birer yesil alan olarak alandan ekonomik ve sosyal kazanglar
saglamak, kentlerin fiziksel karakterinin sekillenmesinde gorev almak veya hava kirliliginin azaltiimasi gibi
bircok islevi yerine getirirler. Ancak parklarin bu beklentileri karsilayabilmeleri fiziksel ve toplumsal ¢cevre
Ozellikleri dikkate alindiinda mumkin olabilmektedir. Bu bakimdan g¢alismada Giresun Belediyesi
mdicavir alan sinirlari igerisinde yer alan parklar peyzaj tasarim kriterleri agisindan degerlendirilerek
mevcut durum ortaya koyulmus, elde edilen bilgiler dogrultusunda parklarin daha verimli sekilde
kullanilabilmeleri adina dneriler geligtirilmistir.

MATERYAL ve YONTEM
Materyal

Calismanin ana materyalini Giresun Belediyesi idari ve mucavir alan sinirlari i¢erisinde yer alan 43
adet park olusturmaktadir. Sayisal verilerin tespiti, haritalanmasi icin kullanilan uygulama imar plani,
ortorektifikasyon iglemine tabi tutulmus uydu gorintisi ile ArcGIS 10.6.1 yazilimi ¢alismanin diger
yardimci materyalini olusturmaktadir. ilin Tirkiye ve bélgesindeki konumu ile park konumlari Sekil 1'de
gorulmektedir.
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Sekil 1. Giresun’un Tdrkiye ve bolgesindeki konumu (a) (HGM, 2018) ve park alanlarinin konumu (b).

Figure 1. Location of Giresun in Turkey and region (a) (HGM, 2018) and location of park areas (b).
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Giresun kenti hakkinda genel bilgiler
idari sinir ve niifus

Kentin en blylk alana sahip mahalleri yerlesim dokusunun az oldugu Kayadibi ve Caykara
mahalleridir. Bunlari sirasiyla Teyyareduzl, Aksu, Kavaklar, Citlakkale mahalleleri takip etmektedir. Sekil
2’de belediye ve mahalle sinirlari gérilmektedir.
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Sekil 2. Belediye ve mahalle sinirlari (GBISM, 2018).
Figure 2. Municipal and neighborhood boundaries (GBISM, 2018).

ilin nifusu 444.467'dir. Nifusun 292.614 kisisi sehirlerde yasarken, 151.853 kisisi belde ve
koylerde yasamaktadir. Merkez ilge nufusu ise 135.144 kisidir. Bu nufusun 107.953 Kkisisi sehir
merkezinde, 27.191 kisisi belde ve kdylerde yasamaktadir. ilin niifus yogunlugu ise km? basina 64 kisidir
(TUIK, 2016). Giresun Belediyesi sinirlari igerisinde yasayan 107.953 kisinin mahalleler bazinda dagilimi
Sekil 3'te gorilmektedir. En kalabalik mahaller sirasiyla Teyyarediizli, Citlakkale ve Hacisiyam
mahalleleridir.

Sultan Seim
Kale Ginarlar

Haci Hisayin
Kapu e
4 -~ Nizamiye
o Seyhkeramettin - Gsmaniye
Hacimiktat " Gemilercedi

Hacisiyam
Fevzi Cakmak
Seldegirmeni

Lejant

Bl Cumhuriyet = 186 [IHacimiktat = 2626

B Samankkkiran = 320 [ Cinarlar = 2374

W Yl = 360 [ Osmaniye = 3483

B Suitan Selim = 391 [ Fevzi Gakmak = 3895
[ ydinlar = 503 [ Nizamiye = 4095
I Ko okkay = 778 I Gaziter = 4704

[ Seyhkeramettin = 951 [l Kavaklar = 5956

B Kayadibi = 1028 I Haci Hoseyin = 8921
[ Caykara = 1170 I Aksu = 6952

[ Erikliman = 1231 B Gemilergekegi = 7373

A

[ Giire = 1443 B Gedikkaya = 8777 N
[ Kapu = 1485 I Hacisiyam = 9838 0 075 15 3 Km
[IKale = 2121 I Citlakkale = 11047

[ seldegirmeni = 2380 M Teyyaredlzl = 13475 1/120.000

Sekil 3. Mahalle niifuslari (GBISM, 2018).
Figure 3. Neighborhood populations (GBISM, 2018).

Nufusun %49.14’G erkek, %51.85'i kadin bireylerden olusmaktadir. Bu oranin Gaziler,
Teyyarediizi, Hacisiyam ve Kale mahallelerinde korunmadigi anlasiimaktadir. Nufus %18 0-14 yas
grubu, %26 15-29 yas grubu, %23 30-44 yas grubu, %23 45-64 yas grubu, %8 65 yas ve Uzeri
bireylerden olusmaktadir (TUIK, 2016). Bu sonuglardan alanda genc¢ niifus yapisinin hakim oldugu
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anlasiimaktadir. Ek olarak Hacisiyam Mahallesi’'nde 65 yas Uzeri 1010, Gaziler Mahallesi'nde 15-29 yas
grubuna ait 2654 bireyin olmasi dikkat geken bir veridir. NiUfusun yas gruplari bakimindan mahalleler
bazinda sergiledikleri dagilim her bir noktanin 100 bireye karsilik geldigi nokta yogunluk haritasi seklinde
Sekil 4'te belirtilmistir. 500’den az niifuslu mahalleler TUIK verilerinde dikkate alinmamistir.
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Sekil 4. Yas gruplar nokta yogunluk haritasi.
Figure 4. Age groups point density map.

iklim

Giresun ilinin yer aldigi Dogu Karadeniz Boélgesi, Ulkemizin en yagis alan bélgesidir (iltar, 2016). En
fazla yadis sonbahar ve kig aylarinda goértlmektedir. 1960-2017 yillar arasina ait iklim verilerine goére
Giresun’da toplam yagis ortalamasi 1266.3 mm’dir. Aylik maksimum yagis miktari Temmuz ayinda 156.6
mm’dir. Yillik yagdish glnler sayisi ortalamasi ise 166 gindir (MGM, 2018a). 2007-2017 yillari arasina ait
iklim verilerine gore ise Giresun’da ortalama riizgar hizi 1.3 m/sn’dir. Hakim rizgar yéni NNE (Kuzey-

kuzeydogu) ve yuzdesi %14.52 olarak olgtimuistir (MGM, 2018b). Her iki iklim verisi karsilastiriidiginda
ortalama sicaklik degerinin 14.6°C’den 15.5°C’ye c¢iktigi anlagiimaktadir.

Yontem

Parklarin benzer c¢alismalardan farkh olarak tasarim kriterleri ile g¢ok yonli olarak
degerlendirilebilmesi ve nitel ve nicel Ozelliklerinin ortaya konularak halkin ihtiyaglar agisindan
yeterliliklerinin saptanabilmesi galismanin ana ilgi odagdini olugturmaktadir. Bu amagla 6ncelikle 43 adet
park olusturulan arazi gézlem ve degerlendirme formu yardimiyla yerinde incelenerek parklara iliskin
fotograflar ile notlar temin edilmistir. Form “1. Cevresel lligkiler (25 puan)’, “2. Ulagsim Olanaklari (20
puan)’, “3. Fonksiyonel Alan Kullanimi (60 puan)’, "4. Donatilar (275 puan)’, “5. Bitkilendirme (135
puan)’, "6. Fonksiyonel Bitki Kullanimi (15 puan)” ve “7. Park Kullanimi (10 puan)” olmak Uzere 7 ana
tasarim kriteri acgisindan puanlamayr mimkin kilmaktadir (Cizelge 1). S6z konusu kriterler ile puan
skalas! park alanlarina yoénelik yuritilen diger calismalarin incelenmesi ile belirlenmistir (Basttirk, 2000;
Uzun, 2005; Yorulmaz, 2006; Kizilaslan, 2007; Sarikaya, 2007; Cosaner, 2009; Arin, 2010; Bektas, 2010;

Boyaci, 2010; Mamuti, 2010; Farshi, 2011; Yildirnm, 2011; Akduman, 2012; Gelik, 2013; Ozdemir, 2013;
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Bahadir, 2014). Ana tasarim kriterlerinin agirliklari alt kriterlere verilebilecek maksimum 5’er puan ile elde
edilmektedir. Sonug olarak 540 puanlik bir degerlendirme skalasi ortaya gikmistir. inceleme sonuglari

“park puan tablosu” adi altinda Cizelge 2’de paylasiimigtir.

Ek olarak Olgun (2018)’'un calismasindan yararlanilarak park siniflari (24 c¢ocuk bahgesi, 14
mahalle parki, 4 kent parki ve 1 tane spor alani) belirlenmis, Turkiye icin dnerilen park alani biyuklikleri
ile kisi basina disen miktarlar agisindan yeterlilikler hesaplanarak, “sayisal yeterlilik tablosu” adi altinda

Cizelge 3'te sunulmustur.

Cizelge 1. Arazi gézlem ve degerlendirme formu

Table 1. The land observation and evaluation form

1. Cevresel lligkiler (25 puan) 2. Ulasim Olanaklari (20 puan) 3. Fonksiyonel Alan Kullanimlari (60 puan)
1.1 Yerlesim alanlari 2.1 Yaya 3.1 Yemel/igme tesisleri
1.2 Kamusal yapilar 2.2 Toplu tagima ile erisim 3.2 Guvenlik tesisleri
Yogunluga goére —
1.3 Yesil alanlar 2.3 Ozel araglar ile erisim 3.3 Sihhi tesisler (wc, lavabo vb.)
1.4 Guraltd 2.4 Engelli bireyler agisindan 3.4 Spor alanlar
1.5 Kent merkezi Yakinliga goére 3.5 Otopark alanlari

4. Donatilar (275 puan - Her bir alt kriter yeterlilik, estetik, fonksiyon, bakim,
cesitlilik agisindan puanlanmigtir.)

3.6 Etkinlik alanlan (piknik, konser vb.)

4.5 Plastik elemanlar (heykel, anit vb.) vb.)

4.1 Acik oturma birimleri 4.7 Bilgilendirme ve yon. levhalari 3.7 Alan ici sirkulasyon

4.2 Kapali oturma birimleri 4.8 Dosemeler 3.8 Yapisal/bitkisel denge

4.3 Aydinlatma elemanlari 4.9 Cigeklikler 35?)BUyUk toplanma alanlari (meydan, teras

4.4 COp kutulari 4.10 Cesmeler 3.10 Engelli bireylere yénelik tasarimlar
4.11 Kusatma elemanlari (duvar, git

3.11 Diger fonksiyonlar (................... )

4.6 Su ylzeyleri (havuz, golet vb.)

5. Bitkilendirme (135 puan - Her bir alt kriter yeterlilik, bakim, cesitlilik agisindan
puanlanmigtir.)

6. Fonksiyonel Bitki Kullanimi (15 puan)

5.1 Genis yaprakli agag 5.6 Mevsimlikler 6.1 Golge

5.2 igne yaprakh agag 5.7 Cim alanlar 6.2 Yonlendirme

5.3 Uzun boylu adag (20m ve Uzeri) 5.8 Yer Ortuculer 6.3 Estetik (Vurgu, gorsel ¢ekicilik vb.)
5.4 Orta boylu agag (10m-20m arasi) 5.9 Cali kullanimi

5.5 Agagcik (5m-10m arasi)

Cogunlukta olan kullanicilar
— O Cocuk  OYetiskin
7.1 Park temizligi OGeng O Yasl

7.2 Kullanici yogunlugu

7. Park Kullanimi (10 puan)

* Puanlar birimlerin varlk/yokluk
durumlarina goére verilmigtir.
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Cizelge 2. Park puan tablosu

Table 2. Park score table

Cevresel Ulasim Fonksiyonel . ) Fonks_iy_onel Park Toplam
iider | Oanaian | A% | Doretiar |adendme || Bl |l e
(maks. 25) | (maks. 20)

(maks. 60) (maks. 15) 10) 540)

1 |Giresun Kalesi 13 11 28 173 81 11 8 325
2 |Genglik Merkezi (2014) 8 15 38 188 49 7 9 314
3 |Haydar Aliyev 18 10 12 131 87 11 7 276
4 |Tasbasl 16 10 21 110 94 13 6 270
5 |Can Yiicel 16 17 14 132 70 12 6 267
6 ii;‘;’lgkms?z Spor 13 16 27 141 45 6 9 257
7 |Millet Bahcesi 16 12 8 108 88 12 8 252
8 |Derya Sayin Gocuk 13 13 17 120 59 11 8 241
9 |Nihal Sen Cocuk 15 11 16 120 60 11 6 239
10 [Kumyali Cumhuriyet 17 16 19 107 60 7 7 233
1 |(Paddara) Mehmet 13 13 13 113 59 8 9 228
12 |Barig Mango 14 17 14 95 65 10 5 220
13 |Kubilay Glingor Cocuk 17 13 11 108 52 8 8 217
14 |Abacibiki 15 15 15 102 55 8 7 217
15 [Hayrettin Erkmen 15 17 12 78 73 11 7 213
16 [Sazbeyi 16 12 12 91 63 10 8 212
17 |Mustafa Dag 14 13 9 104 55 6 208
18 |Demokrasi 16 13 10 108 50 4 207
19 |Teyyaredizu 12 14 12 98 54 4 201
20 |Fiskobirlik 14 14 9 85 59 12 6 199
21 |Mustafa Aydinay 15 10 12 95 a7 10 3 192
22 [Sercan Erol (Atmaca) 15 15 7 71 70 9 4 191
23 ggﬁg’é‘iﬁ Hanim Gay 16 10 12 70 70 9 4 191
24 |Harikalar Diyari 9 11 10 91 48 9 4 182
25 |Polis Lojmani 13 10 10 88 45 8 5 179
26 |19 Eylul Cocuk 15 9 6 72 61 10 2 175
27 |Cotanak Cocuk 16 12 12 79 42 8 5 174
28 |Bogacik Cocuk 13 14 9 61 64 8 5 174
29 |Yenimahalle Cocuk 14 9 9 77 46 7 6 168
30 |Dr. Atsushi Miyazaki 16 11 8 66 43 8 6 158
31 |Ogretmenler Sitesi 15 16 11 71 32 7 3 155
32 |Koy Site 13 12 11 57 52 7 2 154
33 |Cinarlar 18 11 8 51 52 7 6 153
34 |Tezkop Gocuk 13 14 8 57 47 10 2 151
35 |Soyer Sitesi Cocuk 11 10 6 64 49 5 1 146
36 |Acar Sitesi Cocuk 14 11 9 60 43 6 2 145
37 |26 Evler Ustii Cocuk 16 12 5 27 56 9 2 127
38 [S6nmez Caddesi 14 12 7 34 45 6 2 120
39 |Tozlu Sokak Cocuk 13 14 10 47 18 4 5 111
40 |Seyit Vakkas 16 11 9 56 7 0 3 102
41 ngg’:g]a“'Abd“"ah 16 12 5 39 19 1 4 9%
42 |23 Nisan Cocuk 14 9 8 53 3 0 6 93
43 |Sagae Caddesi 16 10 3 38 17 1 1 86
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Cizelge 3. Sayisal yeterlilik tablosu

Table 3. Numerical qualification table

Park Mahalle Onerilen Alan Onerilen Alan
Cocuk Buyukligi Bakimindan Gereksinimi
No |isim Sinif Alan (m?) |isim Niifus Niifus Yeterlilik Bakimindan Yeterlilik
(0-14 yas) * =
1 |Abacibuku Gocuk . 902.74 Yetersiz YgterS'z (1.24
Bahgesi m?/¢cocuk sayisi)
Hayrettin Mahalle . . —_—
2 Erkmen Parki 2331.82 |Aksu 6952 1462 Yetersiz Yetersiz (0.33 m#/kisi)
Bogacik Cocuk . Yetersiz (1.24
3 Cocuk Bahcesi 903.54 Yetersiz m?/gocuk sayisi)
4 |Cinarlar Gocuk . 316.76 |Cinarlar 3374 633 Yetersiz Yetersiz (0.5 m#/gocuk
Bahgesi sayisi)
Sénmez Mahalle : . 2 Lict
5 Caddesi Parki 1942.54 Yetersiz Yetersiz (0.4 m? kisi)
6 |Baris Mango '\P/I:rr:(?"e 3413.05 Yetersiz Yetersiz (0.4 mkisi)
- |26 Evier Usti |Cocuk 922.30 Citlakkale 11047 | 2245 Vetorsis Yetersiz (0.69
Cocuk Bahcesi ) m?/gocuk sayisi)
Soyer Sitesi  |Cocuk . Yetersiz (0.69
8 Cocuk Bahgesi 646.40 Yetersiz m?/¢cocuk sayisi)
g |Harikalar Gocuk 375.47 |Erikiman 1231 | 197 Yetersiz Yetersiz (1.90
Diyari Bahcesi m?/cocuk sayisi)
Yenimahalle |Cocuk . . Yetersiz (0.84
10 Cocuk Bahcesi 681.65 |Fevzi Cakmak | 3895 809 Yetersiz m2/cocuk sayisi)
11 |Ksy Site varalle | 133249 |Gaziler 4704 | 472 Yetersiz Yetersiz (0.28 m/kisi)
Nihal Sen Cocuk . Yetersiz (1.22
12 Cocuk Bahgesi 925.94 Yetersiz m?/cocuk sayisi)
Derya Sayin  |Cocuk . Yetersiz (1.22
13 Cocuk Bahcesi 464.15 Gedikkaya Yetersiz m?/cocuk sayisi)
N Cocuk 9777 2212 . Yetersiz (1.22
14 |Polis Lojmani Bahcesi 735.33 Yetersiz mAcocuk sayisi)
Cocuk . Yetersiz (1.22
15 |Tezkop Cocuk Bahcesi 585.27 Yetersiz mAcocuk sayisi)
Tozlu Sokak [Cocuk . Yetersiz (0.90
16 Cocuk Bahgesi 244.05 Yetersiz m?/¢cocuk sayisi)
Sagae Cocuk . . . Yetersiz (0.90
17 Caddesi Bahcesi 204.49 | Gemilergekegi 7373 1318 Yetersiz m?/cocuk sayisi)
Mustafa Cocuk . Yetersiz (0.90
18 Aydinay Bahcesi 741.63 Yetersiz m?/gocuk sayisi)
19 [Demokrasi Mahalle 1813.57 Yetersiz Yeterli (3.68 m? kisi)
Parki Girre 1443 293
20 |Can Yucel I\P/I:rkll(?lle 3510.32 Yetersiz Yeterli (3.68 m?kisi)
19 Eylul Mahalle : . -
21 Cocuk Parki 1622.72 Yetersiz Yetersiz (0.23 m#/kisi)
15 Temmuz Spor Haci Huseyin 6921 1385
22 |Spor p 20261.73 Yetersiz Yetersiz (0.99 m#/kisi)
. Alanlar
Kompleksi
Dr. Atsushi Cocuk . Yetersiz (0.57
23 Miyazaki Bahcesi 331.63 Yetersiz m?/gocuk sayisi)
Slleyman- .
Cocuk . Yetersiz (0.57
24 ggggggh Bahcesi 598.76 Yetersiz malcocuk sayisi)
25 |Sazbeyi Manalle | 16g3,g5 |ractsiyam 9838 | 1607 Yetersiz Yetersiz (0.28 mekisi)
26 |Haydar Aliyev '\P/I:rr;(?”e 1097.38 Yetersiz Yetersiz (0.28 m?kisi)
27 Kumyah. Kent Parki | 27519.97 Yetersiz Yetersiz (0.99 m?/kisi)
Cumbhuriyet
Zibeyde .
28 |Hanim Cay goﬁ“k . 71471 |Kale 2121 | 335 Yetersiz YS}erS'Zk(z'le’
Bahcesi ahcesi m?/¢cocuk sayisi)

289



Ayhan & Atabeyoglu

Cizelge 3. Sayisal yeterlilik tablosu (devami)

Table 3. Numerical qualification table (continued)

Park Mahalle Onerilen Alan Onerilen Alan
Cocuk Buyukligi Bakimindan Gereksinimi
No |isim Sinif Alan (m?) |isim Niifus Niifus Yeterlilik Bakimindan Yeterlilik
(0-14 yas) * il
29 |Giresun Kalesi |Kent Parki| 34057.50 Yetersiz Yetersiz (0.99 m?kisi)
30 [Seyitvakkas |S9%UK | 8186 |Kapu 1485 | 309 Yetersiz Yetersiz (0.26
Bahcesi m?/¢cocuk sayisi)
Acar Sitesi Cocuk . Yetersiz (0.99
31 Cocuk Bahcesi 675.80 Yetersiz m?/gocuk sayisi)
Cocuk Kavaklar 5956 1042 Yetersiz (0.99
32 |Cotanak Cocuk Bahcesi 364.21 Yetersiz mécocuk sayisi)
33 |Kubilay Glngor |Gocuk | 50 51 INjzamiye 4095 794 Yetersiz Yetersiz (0.66
Cocuk Bahgesi m?/¢cocuk sayisi)
34 (23 Nisan Cocuk [S%%UK | 104171 |osmaniye 3483 | 595 Yetersiz vetersiz (1.75
Bahcesi m?/¢cocuk sayisi)
35 |Tagbasi Kent Parki| 3295.54 Yetersiz Yetersiz (0.99 m#/kisi)
]  |Mahalle Sultan Selim 391 - ] . .
36 |[Millet Bahgesi Parki 1349.01 Yetersiz Yeterli (3.45 m?/kisi)
37 |Fiskobirlik manalle | 1174.19 Yetersiz Yetersiz (0.39 mkisi)
38 |Mustafa Dag Gocuk . 649.15 Yetersiz YgterS'z (0.53
Bahgesi m?/¢cocuk sayisi)
(Daddara) Mabhalle . . —_—
39 Mehmet Yiiksel |Parki 1354.86 Yetersiz Yetersiz (0.39 m#kisi)
Sercan Erol Cocuk T . Yetersiz (0.53
40 (Atmaca) Bahcesi 769.06 |Teyyaredizu | 13475 2657 Yetersiz m?/cocuk sayist)
41 |Ogretmenler |Mahalle |, ), 54 Yetersiz Yetersiz (0.39 m?kisi)
Sitesi Parki
42 |Teyyarediizi '\PA:R(?"e 1521.77 Yetersiz Yetersiz (0.39 m?/kisi)
43 g‘fﬁ)‘k Merkezi|y ot Parki| 22381.98 Yetersiz Yetersiz (0.99 mekisi)

* Cocuk Bahgesi (2 da) - Mahalle Parki (20 da) - Kent Parki (400 da) — Spor Alani (40 da) (Olgun, 2018)
** Cocuk Bahgesi (10 m?/cocuk sayisi) - Mahalle Parki (2 m?/kisi) - Kent Parki (3.5 m#kisi) — Spor Alani (3 m?kisi) (Olgun, 2018)

ARASTIRMA SONUCLARI ve TARTISMA

Giresun Belediyesi miicavir alaninda yer alan parklar igin yirdtilen galismada; 24 ¢ocuk bahgesi, 14
mahalle parki, 4 kent parki ve 1 spor alani olmak Ulzere toplamda 43 adet park incelenmistir. Calisma
kapsaminda parklarin kentin tarihi dénemlerinin bir getirisi olan ¢arpik, diizensiz kentlesme faaliyetlerine veya
plansiz kent yesil alan sistemi yapilanmasina uygun, lekeler halinde bir dagihm sergiledigi tespit edilmistir.
Parklar arasinda gézlenen belirgin kalite (alansal blyuklik, bakim, bitki kalitesi vb. agilardan) farkliliklar veya
Cizelge 3'teki yetersizlikler de bu durumu destekler niteliktedir. Kentin sayisal olarak park alani gereksinimini
karsilayabilmesi igin 33.5 da ¢ocuk bahgesi, 254.6 da mahalle parki, 1512.7 da kent parki, 19.7 da spor alani
olmak Uzere toplamda 1820 da gerekmektedir. Kisi bagina disen miktarlar agisindan bakildijinda ilave 125
m? cocuk bahcesi, 10 m* mahalle parki, 2.5 m* kent parki gerekmektedir (Cizelge 3).

S06z konusu her bir park sinifinin ortalama alan buyukligl, fonksiyonel alan kullanimlari ve bank,
aydinlatma, ¢6p kutulari disindaki barindirdigi donatilar genel olarak Cizelge 4'te 6zetlenmistir. Ayrica
alanda macera parklari, eglence parklari, teknoloji parklari, heykel parklari, kiltar parklar vb. daha birgok
farkli isimle anilan tematik fonksiyonlarin bulunmadigi goézlenmistir. Gézlem formlarindan hareketle
parklarin ¢ok yonli degerlendiriimeye calisildigi bu arastrmada elde edilen verilerin derlenmesi
sonucunda parklara iliskin kayda deger gériilen veriler “Cevresel iliskiler ve Ulasim Olanaklar”,

» o«

“Fonksiyonel Alan Kullanim1”, “Donatilar ve Bitkilendirme” basliklari altinda sunulmustur.
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Cizelge 4. Park fonksiyon ve donati icerikleri

Table 4. Park function and equipment content

Sinif Cocuk Bahceleri Mahalle Parklar Kent Parklari ve Spor Alanlari
Ort. Alan 600 (m2) 1800 (m?) 21500 (m2)
Cocuk Oyun Alanlari + + +
Basketbol Sahalari + + +
Futbol Sahalari +
Tenis Kortlari +
N Kondisyon Alanlari + + +
S | Yiriyis Yollar +
S | Masa Tenisleri I
2 | Otopark "
é Meydan +
Amfi + +
Biife vb. tesis + + +
WC vb. yapi +
Muhtarlik vb. yapi + +
Labirent +
Pergola, cardak + + +
Sus Havuzlari +
& [ Cesme ¥ ¥ ¥
T | Plastik Obje + T
8 | Piknik Masalari + +
Trafo vb. yapilar + +
Barbeku Taglari +

Cevresel iligkiler ve ulagim olanaklari

Parklarin ¢codunlukla toplu tagima arag gizergahlarina yakin veya yerlesim dokusunun hakim oldugu
noktalarda bulunmasindan dolayl dnemli bir bolimune kolaylikla ulasim saglanabilmektedir. Ancak kentin
cekirdegini olusturan Giresun Kalesi ve gevresinde yer alan bolgelerde engebeli, bozuk arazi sartlari veya
Ozel arag park yerinin bulunamamasi vb. gibi nedenler kullanicilari zorlamaktadir. Ek olarak 126 park giris
noktasinin 70 tanesi engelli bireylerin parklara erigsimlerini kolaylastirabilecek niteliktedir. Ancak 9 adet
parkin girig noktalarinin higbirinde rampa vb. herhangi bir uygulama gézlenmemisgtir.

insanlarin parklarda rahatca dolasabilmelerini etkileyen tasarim &gelerinin basinda yaya yollari,
rampalar veya merdivenler gelmektedir. 3194 sayili imar Kanunu kentlerde yer alan parklar gibi tim agik ve
yesil alanlarin engelli kullanimlarina uygun olmasi igin ilgili Tirk Standartlar Enstitlist (TSE) standartlarina
uyma zorunlulugu getirmigtir. Su an yarirlukte olan TSE (2012)’ye gore tekerlekli sandalye kullanicilari veya
hareket kisitliligi olan bireyler dahil tim yayalar igin uygun minimum yol genisligi en az 150 cm olmali ve de
bu genislik herhangi bir sekilde daralmamalidir. Rampalarda ise désemelerde kot farki 20 mm astiginda
rampa uygulamasi tercih edilmeli, genislik en 90 cm, azami egim %8, rampa uzunlugu 10 m'yi astiginda ise
azami egim %6 olmalidir. Manevra i¢in rampa basl ve sonunda 150 x 150 cmv’lik alan olmalidir. Bu
standartlara uygun olmayan ¢ok sayida durum alanda kullanicilari olumsuz ydnde etkilemektedir (Sekil 5).

Sekil 5. (Daddara) Mehmet Yuksel Parki (a), Fiskobirlik Parki (b).
Figure 5. (Daddara) Mehmet Yuksel Park (a), Fiskobirlik Park (b).
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Fonksiyonel alan kullanimi

Cocuklarin saglikli bir gelisim ortaya koyabilmelerinde c¢ocuk oyun alanlarinin roli oldukga
onemlidir. Cocuklar igin tasarlanan bu alanlarda c¢ocuklarin givenligini riske atmayacak, dayanakli,
bakimli ve her yas grubundan ¢ocuga hitap edebilecek donatilara yer verilmelidir. Ancak 39 adet parkta
gdzlenen oyun alanlarinin 33’Uinde basta salincaklar olmak Gzere kaydirak vb. klasik oyun elemanlarinda
yas gruplari agisindan herhangi bir ayrima gidilmemistir. Bdyle bir durumda kullanici olarak g¢ocuklar
ayakta sallanabilmekte dolayisiyla oyuncaklar hasar gérmektedir (Sekil 6a). Ayrica godlge ihtiyacinin
karsilanamadigi vakitlerde oyun alanlarinin birgok parkta bos kaldigi gézlenmistir (Sekil 6b). Parklarda
kum alanlarin yenilenme ihtiyaci ise gézlenen bir diger énemli sorun olarak tespit edilmistir.

Sekil 6. Yenimahalle Cocuk Parki (a), Genglik Merkezi (2014) (b).
Figure 6. Yenimahalle Children's Park (a), Youth Center (2014) (b).

Parklarda 19 basketbol sahasi (8'i kuzey-giiney), 10 kondisyon alani, 3 futbol sahasi (2’si kuzey-
guney) ile 2 adet tenis kortu (1'i kuzey-giney) bulunmaktadir. Basta kondisyon alanlari olmak Gzere spor
alanlan kent igerisinde dengeli bir dagihm sergilememektedir. Gézlenen diger sorunlarin basinda dogu-
bati istikametine yerlestirilen spor sahalari ile yanlis ¢evre bitkilendirmesinden dolayl oyuncularin gélge
ihtiyaclarinin karsilanamamasi gelmektedir (Sekil 7). Sportif faaliyetlere ulasilabilirligin artiriimasi igin spor
alanlarinin sayica, ¢esitlilik veya niteliksel agidan gelistiriimesi gerekmektedir.

Sekil 7. Genglik Merkezi (2014) (a), 15 Temmuz Spor Kompleksi (b).
Figure 7. Youth Center (2014) (a), 15 Temmuz Sports Complex (b).

Donatilar ve bitkilendirme

Ergonomik olmayan, bakimsiz donati elemanlari park imajini etkiledigi gibi kullanici memnuniyetini
de olumsuz etkilemektedir. Ozellikle donati sorunlarinin basinda hemen hemen tiim parklarda gézlenen
arkalik, kolluk bolimleri olmayan ve 24 adet parkin tamaminda tercih edilen tek tip bank uygulamasi
gelmektedir. Ayrica yagisli bir iklime sahip kentin 22 adet parkinda kamelya vb. donatilarin bulunmamasi
ile 13 adet parkta aydinlatma elemaninin bulunmamasi veya yetersiz aydinlatma vb. gibi sorunlar
kullanicilar tarafindan ¢ézulmesi beklenen sorunlarin basinda gelmektedir.

292



Giresun kenti parklarinin peyzaj tasarim kriterleri agisindan incelenmesi

Bitkisel agidan parklarda ¢im, agag, ¢ali vb. 6gelerin bakimi strdirilebilir park kullanimi, diger park
fonksiyonlarinin islevsel acidan basariya ulastiriimasi veya estetik acidan insan gereksinimlerinin
karsilanmasi noktasinda oldukga 6nemlidir. Bu bakimdan parklardaki bitkilendirme bakim, yeterlilik ve
cesitlilik baglaminda degerlendirilmistir. Genel olarak parklarda gbézlenen sorunlarin basinda ¢im alan
bakimsizligi, bitki tdrlerinin yanlis noktalara yerlestiriimesi ile yetersizligi gelmektedir. Sekil 8'de bitkisel
uygulama bakimindan basarili bulunan (Sekil 8a; Sekil 8b) ve bulunmayan (Sekil 8c; Sekil 8d) parklardan
bazilarina érnekler verilmistir.

Sekil 8. Derya Sayin Cocuk Parki (a), Tasbasi Parki (b), 26 Evler Ustli Cocuk Parki (c), Sénmez Caddesi Parki (d).
Figure 8. Derya Sayin Children’s Park (a), Tagbasi Park (b), 26 Evler Ustii Children's Park (c), Sénmez Caddesi Park (d).

SONUGC ve ONERILER

Dogal yasam alanlarinda yasanan baskilar, ekosistemlerden ayristirilan kentsel toplum anlayisina
neden olurken; parklar gibi dnemli kent fonksiyonlarindan kopuk yasama bilincinin gelismesine de zemin
hazirlamaktadir. Bu bakimdan calismada dogal ve tarihi glzellikleri ile érnek bir Karadeniz kenti olan
Giresun halkinin hizmet aldigi parklar ile olan iligkisinin farkh agilardan ortaya konulmasi hedeflenmistir.
4369 ha’lilk calisma alani icerisinde kabaca hesaplanan ve kiyi kesimlerinde yodunlasan yerlesim
dokusunun oranin %29 oldugdu, bir bagka deyigle kent yasaminin dar bir alanda faaliyet gosterdigi tespit
edilmistir. Bu durumu disuik nifuslu Yali, Seyhkeramettin, Aydinlar, Kiglikkdy, Caykara, Samanlikkirani,
Kayadibi ve Cumbhuriyet, Hacimiktat ve Seldegdirmeni mahallelerinde park alanlarinin bulunmamasi da
desteklemektedir. Her ne kadar daha 6nce belirtilen toplamda 1820 da olan park alani ihtiyaci, calisma
alaninin %4.1’ine, yerlesim dokusunun %14.2’sine karsilik gelse de daglik, engebeli arazi sartlar kentsel
gelisimi sinirlandirdidi ve hatta ydnlendirdigi kadar s6z konusu ihtiyaclarin karsilanmasini da
glclestirmektedir. Bu bakimdan alan kullaniminin son derece degerli, kisitl oldugu kent igin tarihi ve
kultirel birikimin, surekliligin korundugu, kentin mimari dokusu ve ihtiyaglarina uygun olarak hazirlanacak
bir tasarim rehberi 1g1§inda yeni standart degerlerin belirlenmesinin gerekliligi ortaya ¢ikmaktadir.

Karmasik 6geleri binyesinde barindan ¢ok sayida park alani igin bir degerlendirme skalasi ortaya
koyma amaci giden park puan tablosu (Cizelge 2) incelendiginde yesil bilesenler ve donatilar bakimindan
basarili bulunan parklarin agirhik puanlarinin da etkisiyle Ust siralara yerlestigi gorulebilmektedir. Ayni
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zamanda Can Ylcel, Derya Sayin, Nihal Sen, (Daddara) Mehmet Yiksel vb. gibi mahalle parklarinin bu
Ozellikleri ile 6Gnemli bir kent parki olan Kumyali Cumhuriyet Parki ile ayni siralarda yer aliyor olmasi; kiiguk
ancak bakimli parklarin blyiuk ama erigsilemeyen mekanlara oranla daha degerli ve kullanighdir séylemini
desteklemektedir. Ayrica Hayrettin Erkmen Parki olmasi gerektigi gibi, herkes icin erigilebilir olma ilkesi
geredi ve tum park giriglerinin engelsiz olmasi sebebiyle ulasim olanaklari kriteri bakimindan Ust siralara
yerlesmigtir. Tablo incelendiginde ana tasarim kriterlerinin ortalama degerleri ile maksimum puanlarina
oranla yizdelik karsiliklarinin sirasiyla “gevresel iligkiler” 14.4 (%57.8), “ulagim olanaklar’” 12.4 (%62.4),
“fonksiyonel alan kullanimi” 11.9 (%19.8), “donatilar’ 86.8 (%31.5), “bitkilendirme” 52.4 (%38.8),
“fonksiyonel bitki kullanimi” 7.8 (%52.2), “park kullanimi” 5.1 (%51.3), toplam puan ortalamasiysa 191.1
(%35.3) olarak tespit edilmistir. Kent ekosistemi ve insanina sunulan hizmetlerin kalitesinin artirimasi bu
alanlarda yapilacak olan iyilestirme c¢alismalari ile mumkindir. Bu noktada bu degerler o6ncelikle
iyilestirilmesi gereken parklar hakkinda gereken bilgiyi ortaya koyabilmektedir. Calisma kapsaminda genel
olarak yapilan oneriler su sekildedir:

* Kentlerin goérlilmeye deger tarihi veya turistik eserleri arasinda sayilan parklar aksam
saatlerinde insanlarin dolagsmak icin tedirgin olduklari mekanlar olmamalidir. Bitkisel dokuyu olusturan
agag, cali veya ¢im alanlar insanlar Uzerinde rahatlatici bir etki birakmali, estetik agidan da hosnutluk
verici olmalidir. Kendi haline birakilmig, yonetilemeyen, bitkisel bakimsizlik veya ¢oplerin rahatsizlik
yaratti§i, gece vakitlerinde aydinlatilamayan dolayisiyla vandalizm faaliyetlerinin kurbani olmus parklar
insanlarin kullanimlarini olumsuz etkiledigi gibi kent imajini da zedelemektedir.

e Cocuk oyun alani ekipmanlarinda yas gruplari agisindan c¢esitlilik saglanmali veya bu alanlarin
gliney bati kesimlerine yapilacak olan bitkilendirme c¢alismalari ile goélge ihtiyaci da kargilanarak oyun
kalitesi ve kullanici gesitliligi desteklenmelidir. Kuzey glney dogrultusunun aksine dogu bati istikametine
yerlestirilen spor alanlarinin bazilarinda da 6gle ginesi oyuncular rahatsiz etmektedir. Bu bakimdan
parklarin 6dleden sonra daha yogun sekilde kullanilabilecedi gerceginden yola cikarak 6zellikle gliney
bati noktalarina yapilacak perdeleme ile bu sorun ¢ézilmelidir.

« Diger yandan gelisen kentsel ihtiyaglar dogrultusunda potansiyel park alanlarinda yesil alanlara
daha fazla yer birakilmaldir. Ayrica Gaziler Mahallesi'nde fazla olan kadin veya geng¢ nlfusun veya
Hacisiyam Mahallesi’'ndeki yasl nifusun parklardan farkh beklentileri olabileceginden demografik veriler
de tasarimda belirleyici olmalidir.

Kent ekosisteminin korunmasindan, toplum saghginin iyilestiriimesine kadar birgok islevi Ustlenen
park alanlarinin ve aktivitelerinin esit kullanim ilkesine uygun olarak tasarlanmalari oldukga 6nemlidir.
Sonug olarak kentteki parklarda énemli bir yol alindigi gergektir ancak hentiz tam anlamiyla beklentileri
karsilayamamaktadir. Herkesin begenisini ve ilgisini kazanabilmesi igin parklarda donati ve bitkisel doku
kalitesi ile tasarimda ilgi ¢ekicilik artirilmali, tespit edilen eksiklikler gideriimelidir.
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Amag: ‘Lenox’ gesidi ot tipi yem salgami (Brassica rapa L.) silajinda soldurmanin
ve farkh katkilarin (bugday samani, bugday kepedi ve pancar talasi) silaj
fermantasyonu ve aerobik stabilite Uzerine etkilerini ortaya koymaktir.

Materyal ve Yontem: Calismada, yem salgaminin soldurulmadan veya katki ilave
edilmeden, soldurularak veya sirasiyla bugday samani, bugday kepegdi ve pancar
talasi ilave edilerek silolanmasi seklinde bes farkli deneme grubu olusturulmustur.
Altmis guinlik fermantasyon siireci sonunda silajlarda kimyasal, mikrobiyolojik ve
fiziksel analizler yapilmistir. Ayrica silajlara 7 gun sire ile aerobik stabilite testi
uygulanmigtir.

Arastirma Bulgularn: Soldurma ve katki maddeleri bitin silajlarin KM igerigini
O6nemli diizeyde artirmigtir. Soldurma silajlarin NHs-N igerigini ve maya sayisini
dustrmus, SCK igeridi, Lactobacillus sayisi ve aerobik stabilitesini artirmistir.
Saman ilavesi silajlarin HP, SCK, NYD ve ME degerini (MEngm, MEnoe) dUstirmus;
AA, NDF, hemiseliiloz ve seliiloz igeridini artirmistir. Kepek ilaveli silajlarin HK,
NHs-N, ADF igeriginde ve maya sayisinda dusus; HP igeridi, Lactobacillus sayisi,
aerobik stabilitesi, NYD, ME de@erinde (MEwsm , MEapr) ise artis saptanmistir.
Pancar talagi ilaveli silajlarda en yiksek SCK icerigi, KMT, NYD, ME degeri
(MEnor, MEapL), en dusik NHs-N, NDF, ADF, ADL ve hemisellloz icerikleri ile
maya sayisi elde edilmistir. Ayrica, pancar talasi ilavesi silajlarin aerobik
stabilitesini distrmustir.

Sonug¢: Soldurma, bugday kepegi ve pancar talagl ilavesi ‘Lenox’ cesidi yem
salgami silajlarin fermantasyon Ozelliklerini ve yem degerini iyilestirmis, aerobik
stabilitesini (pancar talag! hari¢) artirmigtir.

ABSTRACT

Objective: The objective of this study was to determine the effects of wilting and
different additives (wheat straw, wheat bran and dried sugar beet pulp) on silage
fermentation and aerobic stability of forage turnip (Brassica rapa L.) variety ‘Lenox’.
Material and Methods: In the study, five different experimental groups were
formed by ensiling of forage turnip unwilted or without additives, wilted, with straw,
wheat bran and dried sugar beet pulp respectively. The chemical, microbiological
and physical analysis were performed in silages at the end of 60 days fermentation
period. In addition, aerobic stability test was applied to silages for 7 days.

Results: It was found that wilting and additives significantly increased DM content
of all silages. Wilting decreased NHz-N content and yeast count, and increased in
WSC content, Lactobacillus count and aerobic stability of silages. The straw
supplementation decreased CP, WSC, RFV and ME value (MEcn, MEnpg), and
increased AA, NDF, hemicellulose and cellulose of silages. An increase in CP
content, Lactobacilli count, aerobic stability, RFV, ME value (MEcn, MEape), and
decrease in CA, NHs-N, ADF content and yeast count of silages supplemented
wheat bran were determined. The highest WSC content, DMI, RFV, ME value
(MEnor, MEapL), and the lowest NHs-N, NDF, ADF, ADL, hemicellulose contents
and yeast count obtained in silages supplemented with dried sugar beet pulp.
Moreover, dried sugar beet pulp decreased aerobic stability of silages.

Conclusion: Wilting, wheat bran and dried sugar beet supplementation improved
fermentation characteristics and increased aerobic stability (except for dried sugar
beet) of forage turnip variety ‘Lenox’ silages.
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GiRIiS

Alternatif yem bitkisi olarak Brassica turleri dinyanin bir¢ok boélgesinde kaba yem Uretiminin kisitli
oldugu dénemlerde yem acigini kapatmak amaciyla yetistiriimektedir. Brassica turii yem bitkilerinin
basinda yem salgami (Brassica rapa L.), yem kolzasi (Brassica napus ssp. oleifera) ve yem lahanasi
(Brassica oleracea) gelmektedir. Turpgiller grubunda yer alan yem salgami tek yillik ve kislk bir bitkidir.
Yiuksek protein, enerji ve sindirilebilir besin maddesi icermektedir (Rao & Horn, 1995; Geren vd., 2002;
OImstead, 2006). DUnyanin bircok yerinde yaygin olarak yetistirilen yem salgaminin yapraklari, yumrulari

ve saplari hayvan beslemede kullaniimaktadir. Turkiye’de yem salgaminin ekim alani 46.568 dekar ve
uretim miktari 237.491 tondur (TUIK, 2020).

Diunya'da Brassica rapa L. tiri yem salgaminin ‘Agressa’, ‘Buko’, ‘Hanko’, ‘Lenox’, ‘Malvira’,
‘Polybra’, ‘Silogonova’ ve ‘Volenda’ gibi gesitlerinin ekimi yaygindir (Sincik vd., 2014). Tirkiye'de yem
salgaminin o6zellikle ‘Lenox’ cesidinin Ege ve Akdeniz Bdlgesinde alternatif yem bitkisi olarak ekimi
yayginlasmaya baglamis olup, ‘Ot Tipi Yem Salgamr, ‘Yemlik Salgam Otu’ ve ‘Salgam Otu’, seklinde
isimlendiriimektedir. Hem kurak hem de sulak arazilerde kolaylikla yetistirilebilen yem salgaminin ‘Lenox’
cesidi icin yaklasik olarak dekardan 10-15 ton verim alindigi; %5’inin kok, %95’inin ise yapraklardan
olustugu; kis soguklarinda -10°C sicakliga kadar dayanabildidi; %18-22 ham protein (HP) igerigi ile yoncaya
esdeger tek yillik yem bitkisi ve veriminin Macar ile Adi fig'den yiuksek oldugu; ruminantlar tarafindan kolay
sindirildigi ve dugtk maliyetlerle Gretildigi bildirilmistir (Anonymous, 2019a). Turkiye'de ‘Lenox’ ¢esidi yem
salgami ‘Agustos sonu ile Ekim basina kadar kiglik ekilir ve yaklasik 1.5-2.5 m boya ulastigi dénem
(ciceklenme ortasinda) hasat edilir (Anonymous, 2019b). Ozellikle sulama imkani olmayan bélgelerde
yoncaya alternatif kaliteli kaba yem bitkisi olarak ot tipi yem salgaminin yaygin olarak yetistiriimeye
baglandigi gorilmektedir. Bununla birlikte ot tipi yem salgaminin kurakliia dayanikh bir bitki olmasi
nedeniyle 6nUimuzdeki yillarda havza bazli planlamalarda iklim degisikligine uyumlu yem bitkilerinin
desteklenmesi ve ekiminin yayginlastiriimasinda énemli bir yere sahip olacagi dusunulmektedir.

Sincik vd. (2007) tarafindan Brassica tlri yem salgaminin yiksek yaprak orani ve HP icerigi
acisindan giceklenmenin tamamlandi§i dénemde hasat edilmesi gerektigi bildiriimekle birlikte kis mevsimi
ihman gecen bdlgelerde erken ilkbahar doneminde (cigeklenme ortasi) bitkinin hasadi yapiimaktadir.
Ancak her iki ddnemde de kullanimini sinirlandiran en dnemli faktdr icermis oldugu yliksek su (%20-24
kuru madde) icerigidir. Hasat sonrasinda besin madde kayiplarini engellemek ve bitkinin daha uzun sire
kullanimi acgisindan bitkinin soldurulmasi veya kuru madde (KM) igerigini artiracak cesitli katkilarla
(bugdaygil kirmasi ve saman gibi) silajinin yapilmasi 6nerilmistir (Koch & Karakaya, 1998; Anonymous,
2018).0t tipi yem salgaminin ‘Lenox’ ¢esidine farkli miktarlarda (KM bazinda %27.7 ve %49.7) bugday
samani ilavesi ile hazirlanan silajlarin besin madde igerikleri ile in vivo sindirim degerlerinin arastirildigi bir
¢alismada (Hart & Horn, 1987), dusuk miktarda bugday samani ilavesi ile hazirlanan silajin kaliteli silaj
olarak degerlendirilebilecegdi, ancak silajin sindirilebilirliginin azaldig! bildirilmistir. Tlrkiye'de son yillarda
ot tipi yem salgaminin ‘Lenox’ gesidi silajlik kaba yem kaynagi olarak degerlendiriimeye baslanmasina
ragmen taze veya silajinin yem kalitesini ve de@erini ortaya koyan bilimsel galismalar sinirli sayidadir
(Cetin, 2017; Dogan-Das, 2019; Gimdus vd., 2020). Yem salgami (Brassica rapa L.) bitkisinin ‘Lenox’
cesidine ilave edilen farkh katkilarin (%6 misir kirmasi, %6 bugday kirmasi ve %3 melas) silajin bazi
kimyasal, fermantasyon, mikrobiyolojik ve duyusal Ozellikleri Gzerine etkisinin arastirildigi bir diger
calismada (Cetin, 2017) misir ve bugday kirmasi ilavesi ile silajlarin KM igerigi 6nemli diizeyde artarken
melas ilavesi ile silajlarin HP igerigi dismustir. Arastirici tarafindan farkli katkilarin silaj kalitesi tGizerinde
olumlu etkilerinin bulunmasina ragmen katki maddesi kullaniimadan da ot tipi yem salgaminin silolanarak
kaliteli silaj elde edilebilecedi, bu silajlarin sit ve besi sigirlarinin beslenmesinde kullanilabilecegi
bildiriimistir. Dogan-Das (2019) tarafindan yapilan bir calismada ise ayni ¢esit (Lenox) yem salgamina %7
ve %10 dizeyinde budday samani ve %1, %2 ve %3 dizeyinde melas ilavesi ile hazirlanan silajlarin
genel anlamda kaliteli silaj 6zelliginde oldugu ortaya konmus ve ruminantlarin beslenmesinde alternatif bir
kaba yem kaynagi olarak kullanilabilecegi sonucuna variimistir. Farkh katki maddelerinin (%10 arpa,
%0.5 formik asit, %5 seker ve %5 melas) Lenox silajinin fermantasyon ve fiziksel 6zellikleri Gzerine
etkilerinin arastinlldigi bir ¢galismada; melas ilavesi ile silajlarin KM igeriginin ve Flieg puaninin arttigi ve
pH degerinin distiga bildirilmistir (GUmus vd., 2020).
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Bu ¢alismada; dusuk KM igerigine sahip ot tipi yem salgami bitkisinin dogrudan veya kuru madde
icerigini artirmak amaciyla soldurarak veya farkli katkilarla (bugday samani, bugday kepegi ve pancar
talagl) silolanmasinin silaj fermantasyonu ve aerobik stabilite Gzerine etkileri aragtiriimistir.

MATERYAL ve YONTEM
Materyal

Arastirmada silajlik materyal olarak ot tipi yem salgami (Brassica rapa L.)’nin ‘Lenox’ gesidi, silaj
katkilari olarak bugday samani, bugday kepegi ve pancar talasi (kuru seker pancari posasi) kullaniimistir.
Denemede kullanilan yem salgami (YS) bitkisi, Menemen-izmir bélgesinde bulunan bir tarim
isletmesinden temin edilmistir. Bitkinin ekiminden hasat zamanina kadar olan gelisimi diizenli olarak takip
edilmis ve ciceklenme sonunda (Nisan-2018) hasadi gergeklestiriimistir. Calismada, yesil yem bitkisinin
soldurulmadan veya katkisiz dogrudan (kontrol), soldurularak (soldurma), bugday samani (Y$+Saman),
bugday kepegdi (YS+Kepek) ve pancar talasi (Y$+Pancar talasi) ilave edilerek silolanmasi seklinde bes
farkli deneme grubu olusturulmustur. Denemede kullanilan katkilarin dozu silolanacak materyalin KM
icerigi %30+0.5 olacak sekilde belirlenmistir. Buna gére bugday samani, bugday kepegi ve pancar talasi
silajlik taze materyale 120 g/kg dizeyinde ilave edilmistir.

Yontem

Ciceklenme ddéneminin sonunda bigilen ve silaj makinasi ile 1.5-2.0 cm boyutlarinda pargalanan
yem salgami bitkisi laboratuvarda agik havada KM igerigi yaklasik %30 olacak sekilde 14 saat solmaya
birakiimistir. Bu amagla, soldurma grubu silaj drnekleri sabit agirligina gelinceye kadar 2 saat araliklarla
tartilmiglardir. Kontrol ve soldurma grubu disindaki her bir katkili deneme grubu i¢in diz bir zemine
(1x2m) silajlik yem bitkisi serilerek katkilar (bugday samani, budday kepegi ve pancar talasi) ilave
edilmistir. Kullanilan pelet formda pancar talasi homojen silaj karisimi hazirlayabilmek igin 6gitilerek
taze materyale ilave edilmistir. Karisimlar homojen bir sekilde karistiriimigtir. Daha sonra taze materyal,
soldurulan materyal ve katkili karigimlar agzi kapakli 1L’lik cam kavanozlara 5’er tekerrtrll olarak elle
sikistirilarak silolanmistir. Hazirlanan materyal 60 giin slreyle fermantasyon olugsumuna birakilmistir.
Baslangi¢ yesil yem materyali, katkilar ve silaj drneklerinin KM, ham kil (HK), HP, ham yag (HY) ve ham
seluloz (HS) igerikleri Weende analiz ydntemine (AOAC, 2000) gdre saptanmistir. Yemin organik madde
(OM) miktari ise, KM ile HK arasindaki farktan hesaplanmistir. Silolama 6ncesi taze materyal ve katkilar
ile silaj 6rneklerinin hiuicre duvari bilesenleri (n6tr deterjanda ¢éztinmeyen lif, asit deterjanda ¢éziinmeyen
lif, asit deterjanda ¢dziinmeyen lignin) Goering & Van Soest (1970) tarafindan bildirilen Van Soest analiz
yonteminin modifiye edilmesiyle gelistirilen Filtre Torba yontemi (Filter Bag Method) ile saptanmistir.
Hemisellloz ve seliloz hesap yolu ile bulunmustur. Silolama éncesi taze materyalin ve agim sonrasi elde
edilen silaj 6rneklerinin pH degerleri Chen et al. (1994), silolanacak yem bitkisinin tamponlama kapasitesi
(Tk) ise Playne & McDonald (1966) tarafindan bildirilen yontemlere gére saptanmistir. Silolanan yesil yem
bitkisi ve kullanilan katkilar (saman, kepek ve pancar talasi) ile silaj drneklerinde suda c¢6zunebilir
karbonhidrat (SCK) icerigi Anonymous (1986) tarafindan bildirilen antron-tioire yontemi ile
spektrofotometre cihazinda saptanmistir. Silaj orneklerinde amonyak azotu (NHs-N) analizi, silaj
orneklerinden elde edilen ekstraktlarda mikro distilasyon yontemine (Anonymous, 1986) gore yapiimigtir.
Silajlarin laktik asit (LA), asetik asit (AA) ve butirik asit (BA) icerigi destilasyon ydntemine (Naumann &
Bassler, 1993) goére belirlenmistir. Laktik asit bakterileri (LAB), maya ve kif sayimlari Seale et al. (1990)
tarafindan bildirilen yontemler dogrultusunda gergeklestirilmistir. Buna gdre, ekim ortami olarak LAB igin
MRS agar kullaniimistir. Orneklere ait LAB sayimlari 30°C sicaklikta 3 ginliik inkiibasyon dénemlerini
takiben yapilmistir ve elde edilen sonuglar daha sonra logaritma koliform Unite (kob/g)ye gevrilmistir.
Silajlarin renk, koku ve striiktir gibi fiziksel 6zelliklerine gére degerlendirilmesinde, Alman Tarim Orgiitl
(DLG) tarafindan onerilen degerlendirme anahtari kullaniimigtir (DLG, 1987). Silajlarin kuru madde igerigi
ve pH degeri arasindaki iliskinin esas alindigi regresyon esitligi [Flieg puani = 220 + (2 x %KM — 15) — 40
x pH] ile Flieg puani hesaplanarak kalite siniflandirmasi yapilmistir (Kilig, 1986). Ashbell et al. (1991)
tarafindan gelistirilen yénteme gdre 7 giin sireyle silaj érneklerinde aerobik stabilite testi yapiimistir. Bu
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amagla 7. giin sonunda silaj 6rneklerinin CO, Uretimleri saptanmistir. Bununla birlikte, aerobik stabilite
testi sonunda Filya vd. (2001) tarafindan gelisgtirilen yonteme goére gorsel kiflenme degerlendirmesi
yapimistir. Silajlarin kuru madde kayiplari (KMK), silolamanin 60. glininde agilan kavanozlardan alinan
orneklerin KM agirhginin, kavanozlara konulan materyalin KM agirhigina oranlanmasi ile hesaplanmigtir
(Kleinschmit & Kung, 2006). Kaba yemlerin tim degerinin tanimlanmasinda nispi yem degeri (NYD)
indeksi kullaniimig ve bu deger SKM ve KMT degerlerinden yararlanilarak hesaplanmistir. Silajlarin
%SKM, %KMT ve NYD Van Dyke and Anderson (2000) tarafindan geligtirilen ve asagida verilen esitlikler
kullanilarak hesaplanmistir.

%SKM =88.9 — (0.779 x %ADF)
%KMT = 120/%NDF
NYD = %SKM x %KMT x 0.775

Silajlarin ham besin madde (HP, HY ve HS, g/kg OM) ve hicre duvari bilesenleri (NDF, ADF ve
ADL, %) icerigine ait verilerden yararlanilarak in vitro Metabolik Enerji (ME) degerleri asagidaki esitliklerle
hesaplanmistir.

ME,gu, kcallkg OM= 3260 + (0.455 x HP + 3.517 x HY) — 4.037 x HS (TSE, 1991)
MEnor, kcallkg KM=3381.9-19.98 x NDF

MEaor, kcallkg KM= 14.70-0.150 x ADF

ME oL, kcallkg KM=2764.4-102.73 x ADL

Deneme her bir grup igin bes tekerrirli olarak gergeklestiriimistir. Analiz sonuglari SPSS 15.0
paket programi kullanilarak tek yénli ANOVA ve Duncan ¢oklu karsilastirma metotlar ile P<0.05 6nem
seviyesinde degerlendirilmistir (SPSS, 2007).

ARASTIRMA BULGULARI

Arastirmada kullanilan baglangi¢ materyali ile bugday samani, bugday kepegi ve pancar talasi silaj
katkilarina ait kimyasal kompozisyonu ve mikrobiyolojik 6zellikleri Cizelge 1’de verilmistir.

Cizelge 1. Baglangic materyali ve silaj katkilarinin kimyasal kompozisyonu ve mikrobiyolojik 6zellikleri
Table 1. Chemical composition and microbiological caharacteristics of initial material and silage additives

Silaj katkilan
Parametre Baslangic materyali Bugday Bugday Pancar
samani kepegi talasi
pH 4.24 - - -
Tk, mEg NaOH kg/KM 132.83 - - -
SCK, g/kg KM 44.10 14.0 27.0 41.0
KM, g/kg DH 215 - - -
KM, g/kg 948.6 927.5 908.3 936.6
OM, g/kg KM 907.7 893.2 932.9 939.5
HK, g/kg KM 92.3 106.8 67.0 60.5
HP, g/kg KM 127.6 33.9 172.9 120.1
HY, g/kg KM 36.5 9.7 36.2 4.4
HS, g/kg KM 335.5 395.1 146.6 174.2
NDF, g/kg KM 480.3 748.0 594.0 453.8
ADF, g/kg KM 378.5 464.0 175.4 219.7
ADL, g/kg KM 121.2 163.5 98.1 128.7
Hemisellloz, g/kg KM 101.8 284.0 418.6 234.1
Selliloz, g/kg KM 257.3 300.5 77.3 91.0
ME, kcallkg OM 1972 1529 2846 2586
Lactobacilli, logso kob/g KM 3.44 1.05 1.30 151
Maya, logio kob/g KM 6.61 3.95 2.28 2.26

Tk: Tamponlama kapasitesi, SCK: Suda ¢6zunebilir karbonhidrat, KM: Kuru madde, DH: Dogal halde, OM: Organik madde, HK:
Ham kul, HP: Ham protein, HY: Ham yag, HS: Ham seluloz, NDF: Notr deterjanda ¢6zinmeyen lif, ADF: Asit deterjanda
c¢ozunmeyen lif, ADL: Asit deterjanda ¢dzunmeyen lignin, ME: Metabolik Enerji.
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Silolamanin 60. glininde agilan silajlarin besin madde igeriklerine iliskin sonuglar Cizelge 2'de
verilmistir. Kontrol grubu silaj érnekleri 201.68 g/kg ile en diisik KM degerine sahip olmustur. Soldurma
(267.66 g/kg), saman, kepek ve pancar talasi ilaveli gruplara ait ortalama KM degerleri (sirasiyla; 288.24,
296.87 ve 299.30 g/kg KM) kontrol grubuna ait ortalama KM degerinden (201.68 g/kg) 6nemli diizeyde
(P<0.05) daha yuksek iken saman, kepek ve pancar talasi ilaveli gruplara ait ortalama KM degerleri
arasindaki farkliliklar 6nemsiz duzeydedir (P>0.05). Kepek veya pancar talag! ilaveli silaj 6rneklerinin HK
icerikleri (sirasiyla; 82.29 ve 85.52 g/kg KM) kontrol, soldurma ve Y$S+Saman grubu silaj érneklerinin HK
iceriklerine (sirasiyla; 96.29, 99.99 ve 98.80 g/kg KM) gére dnemli dizeyde dislik saptanmistir. Soldurma
ve saman ilavesi silajlarin HK iceriginde kontrole gére dnemli diizeyde (P<0.05) artisa neden olmustur.
Gruplara ait ortalama HP degerleri arasinda farkliliklar énemli diizeyde bulunmustur (P<0.05). Saman
ilavesi (100.18 g/kg KM) kontrole (132.39 g/kg KM) gére silajlarin HP igerigini dnemli dizeyde (P<0.05)
disurirken, kepek ilavesi (160.30 g/kg KM) silajlarin HP igerigini artirmistir. Soldurma ve YS$+Pancar
talasi grubu silaj érneklerine ait ortalama HP degerleri (sirasiyla; 141.65 ve 137.32 g/kg KM) ile kontrol
grubu silaj orneklerinin ortalama HP degeri (132.39 g/kg KM) arasinda istatistiksel bir farklilik
saptanmamistir (P>0.05). Kepek ve pancar talasi ilaveli gruplara ait silaj érneklerinin HS igerikleri
(sirasiyla; 248.04 ve 264.38 g/kg KM) kontrol, soldurma ve YS$+Saman grubu silaj érneklerin HS
iceriklerine (sirasiyla; 349.54, 345.66 ve 378.22 g/kg KM) goére dnemli dizeyde (P<0.05) disuk
saptanmistir. Kontrol, soldurma ve Y$+Saman gruplarina ait HS ortalamalari benzerlik géstermistir. Yem
Salgamina pancar talasi ilavesi ile silajlarin NDF igerigi (465.93 g/kg KM) 6nemli dizeyde diserken
saman ilavesi (607.11 g/kg KM) ile 6nemli diizeyde artmistir (P<0.05). Soldurma ve kepek ilaveli gruplara
ait silajlarin ortalama NDF degerleri kontrol grubu silajlarin ortalama NDF degeri ile benzerlik gdstermistir
(P>0.05). Kepek veya pancar talasi ilaveli gruplara ait silaj 6rneklerinin ADF icerikleri sirasiyla 315.52 ve
322.85 g/kg KM olup bu ortalama degerler kontrol, soldurma ve YS+Saman gruplarina ait silaj 6rneklerine
ait ortalama degerlerden (sirasiyla; 416.12, 403.02 ve 440.72 g/kg KM) 6nemli dizeyde (P<0.05) daha
dusuktur. Deneme gruplarindan YS$S+Pancar talasi grubu silaj drneklerinin ADL igerigi (92.59 g/kg KM)
kontrol, soldurma, Y$S+Saman ve YS+Kepek gruplarina ait silaj drneklerin ADF igeriklerinden (sirasiyla;
137.72, 137.00, 110.41 ve 115.33 g/kg KM) istatistiksel olarak 6nemli dizeyde (P<0.05) daha duslk
saptanmistir. Silolamanin 60. giininde agilan silajlarin fermantasyon ve mikrobiyolojik 6zelliklerine iliskin
sonuclar Cizelge 3'te verilmistir. Silaj orneklerinin ortalama pH degerleri arasindaki farkliklar rakamsal
dizeyde olmakla birlikte saman ilaveli silaj drneklerinin 4.28 ile en yiksek, pancar talasi ilaveli silaj
Orneklerinin ise 3.84 ile en disik pH degerine sahip oldugu gérulmektedir. Kontrol ve Y$+Saman grubu
silaj 6rneklerinin NHs-N icerikleri (sirasiyla; 130.65 ve 138.39 g/kg TN) diger grup (soldurma, Y$+Kepek,
YS+Pancar talasl) silaj érneklerin NH3-N iceriklerine (sirasiyla; 81.17, 85.91 ve 65.44 g/kg TN) gore
Onemli dizeyde (P<0.05) daha ylUksek saptanmistir. Soldurma ve kepek ilaveli gruba ait silaj 6rneklerinin
NHs-N icerikleri sirasiyla 81.17 g/kg TN ve 85.91 g/kg TN degerleri ile benzerlik gbéstermistir. Bununla
birlikte en dustk NHs-N icerigi Y$+Pancar talagi grubu silaj drneklerinde (65.44 g/kg TN) saptanmistir.
Soldurma, kepek ve pancar talasi ilaveli silajlarin SCK igeridi (sirasiyla; 11.71, 17.53 ve 18.87 g/kg KM)
kontrol grubu silajlarin SCK iceriginden (9.94 g/kg KM) ylksek saptanirken, saman ilaveli silajlarin SCK
icerigi ise dusik bulunmustur (P<0.05). Soldurmanin ve farkli katkilarin yem salgami silajlarin LA ve AA
icerigi Uzerine etkisinin 6nemli dizeyde (P<0.05), BA igerigi Uzerine etkisinin ise dnemsiz dizeyde
(P>0.05) oldugu gorulmektedir (Cizelge 3). Soldurma, kepek ve pancar talasi ilavesi ile silajlarin LA igerigi
(sirasiyla; 47.46, 47.38 ve 46.95 g/kg KM) kontrol grubu silajlarin LA icerigine (40.84 g/kg KM) gore
artarken saman ilavesi ile silajlarin LA icerigi (39.05 g/kg KM) azalmistir. Ancak kontrole gore bu artis ve
disUsler rakamsal dizeyde olmustur. Silajlara ait ortalama LA degerleri arasindaki istatistiksel farklilik
YS+Saman grubu ile soldurma, YS+Kepek ve YS+Pancar talasi gruplari arasinda belirlenmistir (P<0.05).
Calismada, soldurmanin veya katki maddesi ilavesinin silo asitlerinden AA lzerine etkisi 6nemli diizeyde
(P<0.05) saptanmistir. Saman ilaveli silaj 6érneklerinin AA icerigi (14.24 g/kg KM) kontrol grubu silaj
Orneklerinin AA igeriginden (9.06 g/kg KM) o6nemli dizeyde (P<0.05) yiksek yuksek saptanmigtir.
Soldurma, YS+Kepek ve YS+Pancar talasi grubu silaj 6rneklerinin AA igerikleri ise sirasiyla; 9.58 g/kg
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KM, 7.72 g/kg KM ve 9.34 g/kg KM olarak belirlenmistir. Silajlarin BA igerikleri bakimindan deneme
gruplari arasinda istatistiksel bir farklilik olmamakla birlikte saman ilavesi ile silajlarin BA iceriginde (0.30
g/kg KM) kontrole goére (0.15 g/kg KM) artis, soldurma, kepek ve pancar talasi ilavesi ile de silajlarin BA
iceriginde (sirasiyla; 0.02, 0.04 ve 0.06 g/kg KM) dusus goériimektedir. Soldurmanin ve kullanilan
katkilarin silajlarin Lactobacilli, maya ve kif igerikleri tzerine etkisi 6nemli diizeyde (P<0.05) olmustur.
Kontrol grubu silaj 6rneklerinde Lactobacilli sayisi 4.01 log,, kob/g KM, soldurma, YS+Saman, YS+Kepek
ve YS+Pancar talasi grubu silaj 6érneklerinde ise sirasiyla 4.13, 4.20, 4.42, 4.30 log,o kob/g KM olarak
belirlenmistir. Bu elde edilen degerlere gore, en disik Lactobacilli sayisi kontrol grubu silaj 6rneklerinde,
en yiksek Lactobacilli sayisi ise kepek ilaveli silaj drneklerinde bulunmustur. Silaj érneklerinde en ylksek
maya sayisi (4.85 log;o kob/g KM) kontrol grubu silaj drneklerinde saptanirken en disik maya sayisi
(3.68 logyp kob/g KM) pancar talagi ilaveli silaj érneklerinde saptanmistir. Silajlarda kif gelisimi sadece
saman (1.87 log;o kob/g KM) ve pancar talasi (1.00 log;o kob/g KM) ilaveli silaj 6rneklerinde belirlenmistir
(Cizelge 3). Silajlarin DLG degerlendirme anahtarina ve Flieg puanlamaya gore degerlendiriimesine iliskin
sonuglar Cizelge 4'te verilmistir. Silaj 6érneklerinin koku, renk ve striktir gibi fiziksel 6zelliklerine goére
yapilan degerlendirme sonucunda en yiiksek puani (19) kepek ilaveli silaj 6rnekleri, en dusik puani (13)
ise soldurulmayan veya katki ilave edilmeyen kontrol grubu ve saman ilaveli silaj érnekleri almistir.
Soldurma ve YS+Pancar talasi gruplarina ait silaj ornekleri sirasiyla 17 ve 18 puan ile
degerlendirilmiglerdir. DLG puantajina gore yapilan fiziksel dederlendirmede kontrol ve YS+Saman grubu
silajlari ‘memnuniyet verici’ kalite sinifinda yer alirken diger gruplara ait silajlar ‘pekiyi’ kalite sinifinda yer
almistir. Silajlarin pH ve KM igerigine goére hesaplanan Flieg puanlari ise kontrol, soldurma, Y$+Saman,
YS+Kepek ve YS+Pancar talasgi icin sirasiyla; ortalama 83.09, 97.66, 88.03, 105.66 ve 111.52
bulunmustur. Flieg puanlama sistemine gére yapilan degerlendirmede tim gruplara ait silaj érnekleri ‘cok
iyi’ sinifinda yer almigtir. Silolamanin 60. guninde acilan silajlara ait 7 glnlik aerobik stabilite test
sonuglari Cizelge 5’te verilmistir. Yedi gunlik test sonunda en ylksek CO, uretimi pancar talasi ilaveli
(111.84 g/kg KM) silaj orneklerinde, en dusik CO, dretimi ise kepek ilaveli (41.00 g/kg KM) silaj
orneklerinde saptanmistir. Aerobik stabilite testinin sonunda yapilan gérsel degerlendirmeye goére tim
deneme grubu silaj érneklerinde kiflenme goézlemlenirken YS$+Pancar talasi grubu silaj érneklerinde 4
(yuzeyi kismen kuf ile kapli, bolge kiuflenmis yuzeyleri olan silaj) ile en ylksek, en dusuk ise 2 (noktalar
halinde ylizeye yayllmis bir sekilde kuf iceren silaj) ile soldurma ve Y$+Kepek grubu silaj drneklerinde
gézlemlenmistir. Kontrol ve saman ilaveli gruplara ait silaj 6rneklerinde ise 3 yani noktalar halinde yizeye
yayllmis bir sekilde kiflenme gozlenmistir. Fermantasyonun 60. giiniinde acilan silajlarin SKM, KMT ve
NYD’ne iliskin sonuglar Cizelge 6’da verilmistir. Deneme gruplarina ait silajlarin ortalama SKM, KMT ve
NYD arasinda istatistiksel farklihk saptanmistir (P<0.05). Ot tipi yem salgamina pancar talasi ve kepek
ilavesi NYD artirirken, saman ilavesi disirmus, soldurma ise etkilememistir.

Cizelge 2. Silajlarin besin madde igerigi ve hiicre duvari bilesenleri
Table 2. Nutrient content and cell wall components of silages

Parametre Kontrol Soldurma YS+Saman Y$+Kepek Y$+Pancar talasi SEM P degeri
KM (g/kg) 201.68° 267.66° 288.24° 296.87° 299.30° 4.61 <0.001
HK (g/kg KM) 96.29° 99.99% 98.80% 82.29° 85.52° 1.13 <0.001
HP (g/kg KM) 132.39° 141.65° 100.18° 160.30° 137.32" 3.04 <0.001
HS (g/kg KM) 349.54° 345.66° 378.22° 248.04° 264.38" 10.85 <0.001
NDF (g/kg KM) 507.53" 506.30° 607.11% 512.27° 465.93° 6.63 <0.001
ADF (g/kg KM) 416.12% 403.02° 440.72° 315.52° 322.85° 10.52 <0.001
ADL (g/kg KM) 137.72% 137.00% 110.41% 115.33% 92.59° 9.80 0.019
Hemiseliiloz (g/kg KM) 91.41° 103.27° 166.40° 196.75° 143.08° 9.97 <0.001
Seliiloz (g/kg KM) 278.40° 266.02" 330.31% 200.19¢ 230.26% 13.91 <0.001

KM: Kuru madde, HK: Ham kul, HP: Ham protein, HS: Ham seluloz, NDF: Notr deterjanda ¢dziinmeyen lif; ADF: Asit deterjanda
¢ozunmeyen lif; ADL: Asit deterjanda ¢6zinmeyen lignin, Hemisellloz: NDF-ADF; Seliloz: ADF-ADL, SEM: Ortalamanin standart
hatasi. a'dAynl satirda farkh harfle gésterilen ortalamalar arasindaki farkhhk énemlidir (P<0.05).
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Cizelge 3. Silajlarin fermantasyon ve mikrobiyolojik 6zellikleri
Table 3. Fermentation and microbiological characteristics of silages

Parametre Kontrol Soldurma  Y$+Saman YS+Kepek YS$+Pancar talasi SEM P degeri
KM (g/kg) 201.68° 267.66° 288.24° 296.87° 299.30° 4.61 <0.001
pH 4.03 4.00 4.28 3.95 3.84 0.13 0.236
NHs-N (g/kg TN) 130.65° 81.17° 138.39° 85.91" 65.44° 2.82 <0.001
SCK (g/kg KM) 9.94° 11.71° 3.67° 17.53" 18.87° 0.39 <0.001
LA (g/kg KM) 40.84% 47.46° 39.05" 47.38° 46.95° 2.39 0.049
AA (g/kg KM) 9.06" 9.58" 14.24° 7.72° 9.34° 1.03 0.003
BA (g/kg KM) 0.15 0.02 0.30 0.04 0.06 0.13 0.588
Lactobacilli, logy kob/g 4.01° 4.13° 4.20° 4.42° 4.30° 0.012  <0.001
Maya, logso kob/g 4.85% 467 4.00° 4.46° 3.68° 0.010 <0.001
Kif, logao kob/g 0.00° 0.00° 1.872 0.00° 1.00° 0.28 <0.001
KMK (%) 1.01 1.03 1.06 1.03 1.03 0.03 0.778

KM: Kuru madde, NHs-N:Amonyak azotu, SCK: Suda ¢ozilebilir karbonhidrat, LA: Laktik asit, AA: Asetik asit, BA: Biitirik asit,
KMK:Kuru madde kaybi. SEM: Ortalamanin standart hatasi. *°*Ayni satirda farkli harfle gdsterilen ortalamalar arasindaki farkhlik
onemlidir (P<0.05).

Cizelge 4. Silajlarin DLG ve Flieg puanlama sistemine goére degerlendiriimesi
Table 4. Evaluation of silages on DLG and Flieg pointing system

Kontrol Soldurma Y$+Saman YS$+Kepek Y$+Pancar talasi
DLG degerlendirme anahtarina gore degerlendirme*

Koku 10 14 10 14 14
Striaktir 2 2 2 4 2

Renk 1 1 1 1 2
Toplam puan 13 17 13 19 18

Kalite Sinifi Memnuniyet verici Pekiyi Memnuniyet verici Pekiyi Pekiyi

Flieg puanlamaya gére degerlendirme**

Flieg puani 83.09+5.678" 97.6645.678% 88.03+5.678" 105.66+5.678" 111.52+5.678°
Kalite sinifi Cok iyi Cok iyi Cok iyi Cok iyi Cok iyi

*:DLG degerlendirme anahtarina gére, 16-20:Pekiyi; 10-15:Memnuniyet verici; 5-9: Orta; 0-4: ise yaramaz. **:Flieg puanina gére;
81-100:Pekiyi, 61-80:lyi, 41-60: Memnuniyet verici, 21-40: Orta, 20-0:Kétil. Degerlendirme (g kisi tarafindan yapilmis ve ortalama
degerler verilmistir.

Cizelge 5. Silajlarda aerobik stabilite test sonuglar
Table 5. Results of aerobic stability test in silages
Kontrol Soldurma YS$+Saman Y$+Kepek Y$+Pancar talasi SEM P degeri

CO2 gikg km 78.70° 42.64° 63.78° 41.00° 111.84° 2.39 <0.001
Gorsel kuflenme* 3 2 3 2 4

SEM: Ortalamanin standart hatasi. *®Ayni satirda farkli harfle gosterilen ortalamalar arasindaki farklilik énemlidir (P<0.05). * 1: hig
kif icermeyen silaj. 2: noktalar halinde ¢ok az diizeyde kif iceren silaj. 3: noktalar halinde yiizeye yayilmis bir sekilde kiuf iceren
silaj. 4: ylzeyi kismen kuf ile kapli, bolge kiflenmis yuzeyleri olan silaj. 5: ylzeyi tamamen kuf ile kapl, agir bir kokuya sahip ve
partikilleri birbirine yapismis silaj. Degerlendirme Ug kisi tarafindan yapilmis ve ortalama degerler verilmistir.

Cizelge 6. Silajlarin SKM (%), KMT (%) ve NYD degerleri
Table 6. DDM (%), DMI (%) and RFV values of silages

Kontrol  Soldurma YS$+Saman YS$+Kepek Y$+Pancar talasi SEM P degeri
SKM 58.35™ 59.49" 56.22° 65.85° 65.16° 0.80 <0.001
KMT 2.51° 2.53° 2.08° 2.50° 2.73° 0.04 <0.001
NYD 113.68° 116.87° 90.48° 127.54 138.04% 2.74 <0.001

SKM: Sindirilebilir kuru madde; KMT: Kuru madde tiketimi; NYD: Nispi yem degeri. SEM: Ortalamanin standart hatasi.*“Ayni
satirda farkli harfle gosterilen ortalamalar arasindaki farklilik 6Gnemlidir (P<0.05).
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Fermantasyonun 60. glninde agilan silaj érneklerinin HBM, NDF, ADF ve ADL icerikleri dikkate
alinarak hesap yolu ile bulunan ME degerleri Cizelge 7’de verilmistir. Elde edilen ortalama degerlere gore,
en yiksek MEygy deg@eri (2425 kcal’lkg OM) kepek ilaveli silaj drneklerinde saptanirken, en distk deger
(1736 kcal’lkg OM) saman ilaveli silaj 6érneklerinde saptanmistir. En yiksek MEypr degeri (2503 kcal/kg
KM) pancar talasi ilaveli silaj drneklerine ait iken en dusuk deger (2227 kcal’kg KM) saman ilaveli silaj
Orneklerine aittir. Soldurmanin ve kepek ilavesinin MEpr degeri Uzerine etkisi saptanmamigtir. En yiksek
MEapr degeri (2451 kcal/kg KM) kepek ilaveli silaj érnekleri icin hesaplanirken, en disik deger (2008
kcal’lkg KM) saman ilaveli silaj 6rnekleri icin hesaplanmistir. Soldurmanin, MEypr degeri lizerinde oldugu
gibi, MExpr degderi Uzerinde etkisi gorilmezken Y$ bitkisine kepek ve pancar talasi ilavesi kontrole gore
silajlarin MEpr degerinde dnemli diizeyde (P<0.05) artisa neden olmustur. En disiuk MEp degeri (1432
kcal/lkg KM) soldurulmayan veya katki ilavesiz silaj érneklerinde, en ylksek deger (1865 kcal’kg KM) ise
YS+Pancar talasi grubu silaj érneklerinde bulunmustur. Calismada, soldurma ve farkh katkilarin ilavesi
MEap. deg@erini artirirken, sadece YS$+Pancar talasi grubuna ait silaj 6érneklerinde kontrol grubu silaj
orneklerine gére ME,p, degeri 6nemli diizeyde (P<0.05) yiksek bulunmustur.

Cizelge 7. Silajlarin in vitro ME degerleri
Table 7. In vitro ME values of silages

Kontrol Soldurma Y$+Saman YS+Kepek YS$+Pancar talasi SEM P degeri
MEngm- 1933° 1938° 1736° 2425° 2266" 49.88 <0.001
MEnpes 2426° 2434° 2227° 2421° 25032 14.79 <0.001
ME o 2106 2158" 2008° 2451° 2419° 36.81 <0.001
MEapLr 1432° 1448° 1685 1654% 1865° 93.24 0.019

* kcallkg OM, ** kcal/lkg KM. SEM: Ortalamanin standart hatasi. a"dAym satirda farkli harfle gosterilen ortalamalar arasindaki farklilik
onemlidir (P<0.05).

TARTISMA

Silaj kalitesi ve buna bagli olarak yem degeri Gizerinde birgok faktor etkili olmakla birlikte baslangig
materyalinin bazi 6zelliklerinin etkisi yliksek diizeydedir. Bu agidan bitkinin pH’si, tamponlama kapasitesi,
SCK ve KM igerigi, besin madde kompozisyonu ile epifittk mikroorganizma yogunlugu 6n plana
cikmaktadir. Cigceklenme dénemi sonunda hasat edilen ot tipi YS bitkisinin baslangi¢c pH degeri 4.24,
tamponlama kapasitesi 132.83 mEq NaOH kg/KM, SCK icerigi ise 44.10 g/kg KM'dir. Dogan-Das (2019)
tarafindan yuritilen galismanin birinci denemesinde silaj materyali olarak kullanilan ot tipi Y$ bitkisinin
Tk ve SCK degerleri sirasiyla 184 mEg/kg KM ve 81.6 g/kg KM; ikinci denemesinde ise TK ve SCK
degerleri sirasiyla 220 mEqg/kg KM ve 71.9 g/kg KM olarak belirlenmigtir. Suca zengin Y$ bitkisi bu
calismada ciceklenme dénemi sonunda hasat edilmis ve KM igerigi 215 g/kg DH olarak bulunmustur. Bu
bulgu Cetin (2017)'nin giceklenme sonunda hasat edilen ot tipi yem salgami bitkisi i¢in bildirdigi %23.3
KM orani ile benzerlik gdstermistir. Bununla birlikte elde edilen bu bulgu ayni bitki ¢cesidinin kullanildigi ve
iki deneme olarak yuratilen bir baska galismanin (Dogan-Das, 2019) birinci denemesinde saptanan
%18.06 KM oranindan yiksek, ¢calismanin ikinci denemesinde saptanan %25.08 KM oranindan dusuktur.
Arastirici her iki deneme igin farkli KM diizeylerinin elde edilmesinde toprak yapisinin, glibrelemenin,
vejetasyon déneminin ve bigim zamaninin etkili olabilecegini bildirmistir. Kaliteli bir silaj icin pH degerinin
hizli bir sekilde diismesi gerekmektedir. Ancak tamponlama kapasitesi yiksek ve SCK igerigi yetersiz
bazi baklagil yem bitkilerinin silolanmasinda ortam pH'si hizli bir sekilde dismez ve LAB'lerinin gelisimi
yetersiz kalarak arzulanan yénde silaj fermantasyonu gerceklesmeyebilmektedir. Silaj kalitesi agisindan
Onemli olan bir diger etken de silajlik bitkinin besin madde kompozisyonudur. Bu ¢alismanin silajlik
materyalini olusturan Y$S bitkisinin HP, NDF, ADF, ADL icerigdi sirasiyla 127.6, 480.3, 378.5 ve 121.2 g/kg
KM dizeyindedir. Ham protein igin elde edilen bulgu Dogan-Das (2019)'in ¢igeklenme dénemi sonunda
hasat ettigi ve farkh katkilar ilave ederek silajini yaptigi ot tipi Y$ bitkisinin birinci deneme igin bildirdigi
%10.35 HP degerinden yuksek, ikinci deneme igin bildirdigi %15.13 HP degerinden dusuktir. Ayni
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aragtiric birinci ve ikinci deneme igin NDF degerlerini sirasiyla %42.14 ve %67.06, ADF degerini ise
sirasiyla %38.71 ve %46.99 olarak bildirmis olup sadece ikinci ddnem NDF degeri ile her iki dénem ADF
degerleri bu calismadan elde edilen NDF ve ADF degerlerinden yuksektir. Literatirde bitkilerin HP
iceriklerinin varyete, toprak yapisi ve tarlaya atilan glibre (azot) miktarina bagh olarak degisebilecegi
bildirilmistir (Levendoglu & Karsli, 2010; Dogan-Das, 2019). Bu ¢alismada kullanilan katkilardan bugday
samani, bugday kepegi ve pancar talasinin SCK, HP, NDF, ADF ve ADL icgerikleri bugday samani igin
sirasiyla 14.0, 33.9, 748.0 ve 464.0 ve 163.5 g/kg KM; bugday kepegi icin sirasiyla 27.0, 172.9, 594.0,
175.4 ve 98.1 g/kg KM; pancar talasi igin sirasiyla 41.0, 120.01, 453.8, 219.7 ve 128.7 g/kg KM olarak
saptanmistir. Elde edilen bulgular literatiirde incelenen s6z konusu katkilar icin bildirilen sonuclarla
uyumlu bulunmustur (Cummins et al., 2007; Malhatun-Cotuk, 2016; Sargin & Denek, 2017; Dogan-Das,
2019). Silolamada silaj fermantasyonunun seyri ve elde edilen silajin fermantasyon &zellikleri agisindan
silolanacak materyalin epifitik mikroorganizma yogunlugu ve kompozisyonu Onemli bir etkendir.
Silolanacak yesil materyalin epifitik mikroorganizma yodunlugu tzerinde sadece LAB degil ayni zamanda
diger istenmeyen mikroorganizmalarda etkilidir. Bu ¢alismada, baslangic silajlik materyalde Lactobacilli
ve maya sayisl 3.44 ve 6.61 log;o kob/g KM, Y$ bitkisinin KM igerigi yukseltmek amaciyla kullanilan
bugday samani, bugday kepegi ve pancar talasinda ise sirasiyla 1.05 ve 3.95, 1.30 ve 2.18, 1.51 ve 2.26
logio kob/g KM olarak saptanmigstir. Sicaklik, nispi nem, UV radyasyon ve bitki ile ilgili 6zelliklere bagl
olarak epifittk mikroorganizma yogunlugunun 1.0-6.0 log;o kob/g KM sinirlari arasinda olabilecegi
bildiriimektedir (McDonald et al., 1988; Petterson, 1988; Merry et al., 1993). Bu bildirise gore silolama
oncesi silajlik materyal ve katkilar igin saptanan epifitik mikroorganizma yogunluklarinin sinirlar igerisinde
kaldigini séylemek mumkindir. Soldurma hasat edilen bitkisel materyalin tarlada bir muddet suyunun
ucurulmasi seklinde tanimlanacagi ve soldurma isleminin su igeridi yiksek olan materyallerde en azindan
KM iceriginin %30 olacak sekilde yapilmasinin silaj fermantasyonu acisindan o6nemli oldugu
bildiriimektedir (McDonald et al., 1991). Nitekim bu ¢alismada su icerigi yiksek olan Y$ bitkisine %30£0.5
KM icerecek sekilde soldurma islemi uygulanmis ve beklenilen bir bulgu olarak soldurularak hazirlanan
silajlarin KM igerigi (267.66 g/kg KM) kontrol grubu silajlarin KM igerigine (210.68 g/kg KM) gore yiksek
saptanmistir. Bu bulgu Dumlu-Gil vd. (2015) nin silolama 6ncesi tarla kosullarinda soldurularak
hazirlanan yonca silajlarinin 6nemli dlizeyde KM igeriginin artis gosterdigi seklindeki bildirisi ile
uyumludur. Calismada saman, kepek ve pancar talasi gibi katkilar silaj karisiminin KM igerigini (%30+0.5)
artirmak amaciyla %12 dizeyinde kullaniimistir. Altmis gunlik silaj fermantasyonu sonunda farkli
katkilarin ilavesi ile hazirlanan Y$ silajlarinin KM igerigi kontrol ve soldurma grubu silajlarin KM igerigine
gore onemli diizeyde artmistir. Nitekim saman, kepek ve pancar talasi ilaveli silaj 6rneklerinin 60 glinlik
fermantasyon sonundaki KM igerikleri kontrol grubu silaj érneklerinkine gore sirasiyla %42.92, %47.20 ve
%48.40 oraninda artis gostermigtir. Hart & Horn (1987) KM igerigi %20.9 olan Y$ (Brassica rapa L.)
bitkisinin ‘Lenox’ ¢esidine KM bazinda %30.50 ve %49.70 dlzeyinde bugday samani ilavesi ile hazirlanan
silajlarin KM igeriklerini sirasiyla %26.90 ve %34.40 saptarken bu ¢alismada %21.5 KM igerigine sahip
ayni Y$ cesidine %12 bugday saman ilavesi ile silajlarin KM icerigi %28.8 KM dlizeyine ulagmigtir. Yem
salgaminin ayni ¢esidinin (%23.33 KM icgerigine sahip) kullanildi§i bir bagka ¢alismada, %6 misir kirmasi,
%6 bugday kirmasi ve %3 oraninda melas ilavesi ile hazirlanan silajlarin KM igerikleri sirasiyla %25.29,
%28.33, % 27.91 ve %25.86 olarak belirlenmistir (Cetin, 2017). Kaliteli bir silajin pH degerinin 3.5-4.2
araliginda olmasi gerekirken baklagil yem bitkileri silajlarinda kalite agisindan pH degerinin 4.0-5.0
araliginda olmasi kabul edilebilir deger olarak bildiriimektedir (Rondahl et al., 2011). Bu c¢alismada
kontrol, soldurma, Y$+Saman, YS+Kepek ve YS+Pancar talasi grubu silaj érneklerinin pH degerleri 3.84-
4.28 arasinda degisim goOstermistir. Calismadan elde edilen bu pH degerleri ayni bitki cesidinin
kullanildi§i bazi galismalarda (Cetin, 2017; Dogan-Dasg, 2019;) bildirilen 4.23-4.61 ve 3.80 pH degerleri ile
benzer iken Hart & Horn (1987)'un bildirdigi pH degerinden (5.80-6.00) dusuktir. Bu calismada,
soldurularak ve katki ilave edilerek hazirlanan silajlarin KM igerikleri kontrole gore artarken, silajlarin pH
degerleri (Y$S+Saman harig) ise silaj yapiminda arzu edildigi Uzere azalis gdstermistir. Nitekim bu bulgu
Kurtoglu (2011)’ nun KM ile pH degeri arasinda ters bir iliski oldugu seklindeki bildirigi ile uyumludur. Yem
salgamina kepek ilavesi ile silaj 6rneklerinin HP igerigi (160.30 g/kg KM) diger deneme grubu (kontrol,
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soldurma, Y$+Saman, Y$+Pancar talasi) silaj 6rneklerin HP igeriklerine (sirasiyla 132.39, 141.65, 100.18
ve 137.32 g/kg KM) gbre daha yuksek diizeyde saptanirken YS+Saman grubu silaj érneklerinin HP icerigi
(100.18 g/kg KM) diger gruplara ait silaj érneklerin HP iceriklerine gore daha diislik diizeyde saptanmistir.
Kullanilan katkilardan bugday kepeginin ylksek protein igerigi ile bugday samanin disuk protein igerigine
bagh olarak elde edilen bu bulgular tahmin edilen bulgulardir. Bununla birlikte, her ne kadar deneme
gruplarina ait silaj érneklerinin ortalama pH degerleri arasinda énemli diizeyde bir farklilik saptanmasa da
YS+Kepek grubu silaj 6rneklerinin ortalama pH degeri (3.95) kontrol grubu silaj drneklerinin ortalama pH
degerinden (4.03) rakamsal olarak daha disiktir. Bu sekildeki bir bulgu, fermantasyon sirasinda pH
degerindeki dususlerin bitki proteazlarini inaktif ederek deaminasyonu engelledigi ve bdylece HP
icerigindeki disuslerin azalmasi seklindeki literatir bildirisi (Okuyucu, 2018) desteklemektedir. Kontrol
grubu silajinin HP icerigi; Hart & Horn (1987) ve Cetin (2017)nin Y$ bitkisi ile hazirlanan silajlar igin
sirasiyla KM’de %15 ve %18.28 HP olarak bildirdikleri bulgularla uyumludur. Bu ¢alismada, Y$S bitkisine
bugday kepegdi ve pancar talagi ilavesi ile hazirlanan silajlarin HS ve HK igerikleri, kontrol grubu silajlarin
HS ve HK igeriklerine goére énemli dizeyde distk saptanmigtir. Nitekim baslangi¢ materyal YS bitkisinin
HS ve HK igeriginin sirasiyla 335.5 ve 92.3 g/kg KM, buna karsilik bugday kepegi ve pancar talaginin HS
ve HK igeriginin sirasiyla 146.6 ve 174.2 g/kg KM ile 67.0 ve 60.5 g/kg KM diizeyinde olmasi, bu silaj
orneklerinde saptanan disik HS ve HK igeriginin beklenen bir bulgu oldugunu gosterir. Yas seker
pancari posasina saman ilavesi ile hazirlanan silajlarda da benzer bulgular elde edilirken (Levendoglu &
Karsli, 2010) yoncaya kepek ilavesinin yapildigi bir baska galismada (Malhatun-Cotuk, 2016) ise HK
bakimindan benzer ancak HS bakimindan farkli bulgular elde edilmistir. Arastirici tarafindan, yoncaya
kepek ilavesi (100 g/kg) ile hazirlanan silajlarin HS miktarindaki artis kepegin ylksek HS icerigine
(%13.34) dayandirilmigtir. Silajlik bitkinin hasat edilmesinden sonra gerceklesen proteolisis silaj kalitesi
acisindan istenmeyen bir olaydir. Bu olayda bitki icerigindeki proteinler proteaz tarafindan baslica
aminoasitler ve amonyak olmak Uzere peptid ve amidlere pargalanir (Filya, 2001). Silajda NH3-N birkag
gln icerisinde olusur ve silaj pH’siI 6’dan 4’e ininceye kadar protein parcalanmasi devam eder. Dolayisiyla
silajda NH3-N igerigi protein pargalanma dulzeyini gosteren 6nemli bir parametredir. Bu ¢alismada
Soldurma, YS+Kepek ve YS+Pancar talasi gruplarina ait silaj érneklerinin NH3-N igerigi (sirasiyla 81.17,
85.91 ve 65.44 g/kg TN), kontrol (130.65 g/kg TN) grubu silaj 6érneklerinin NHs-N icerigine gére dnemli
diizeyde dusuktir. Soldurma, YS+Kepek, YS+Pancar talasi gruplarina ait silaj érneklerinin SCK igerigi
kontrol grubu silaj orneklerinin SCK icerigine gore 6nemli dizeyde yliksek iken saman ilaveli silaj
orneklerinde dusuktir. Dolayisiyla kontrol ve YS+Saman grubu silaj érneklerinin yiksek dizeyde NH3z-N
icermesi s6z konusu silaj orneklerinin SCK yetersizligine dayandirilabilir. Bu c¢alismada, soldurma,
YS$S+Kepek ve Y$+Pancar talagi grubu silaj &rneklerinin @ NH3-N/TN icerikleri, silaj kalite
degerlendirmesinde ‘cok iyi’ kalite sinifi igin bildirlen <100 g/kg TN duzeyinin altinda yer almigtir.
Soldurulmayan ve katki icermeyen kontrol grubu silaj 6rnekleri icin belirlenen NH;-N/TN degeri (130.65
g/kg KM) ise ‘iyi’ kalite sinifi i¢in bildirilen 110-150 g/kg KM (Catchpole & Henzell, 1971; Elferink et al.,
1999; Ergul, 2008) sinirlari icerisindedir. Soldurma, kepek ve pancar talagi ilavesi silajlarin SCK icerigini
kontrole goére artirmistir. Nitekim kontrol, soldurma, Y$+Kepek ve YS$+Pancar talasi gruplarina ait
silajlarda SCK igerigi sirasiyla 9.94, 11.71, 17.53 ve 18.87 g/kg KM saptanmistir. Oysa saman ilavesi silaj
SCK iceriginde (3.67 g/kg KM) diistise neden olmustur. Silolanan materyalin igerdigi NDF, nisasta, yaglar
ve mineraller mikroorganizmalarca siloda fermente edilmediginden taze materyal ile silaji arasinda
belirlenen besin madde igerikleri bakimindan belirgin bir farkllik olmadigi; olusabilecek muhtemel
farklilklarin da asit ortamda bir miktar hemiselilozun hidrolizi dolayisiyla silajin NDF degerindeki
azalmadan kaynaklandigi bildiriimektedir (Keles, 2017). Nitekim bu ¢alismada bugday kepegi ve pancar
talagi ilave edilen silajlarda hemiselllozun hidrolize olarak SCK oranini artirdigi disunulmektedir. Suda
¢6zunebilir karbonhidratin bir bélimU kullanilmadan kalmis ve silolama déneminin sonunda bu silajlarin
SCK icerikleri diger silajlarinkinden 6nemli dizeyde daha yiksek olmustur. Calismada, deneme
gruplarina ait silaj érneklerinin LA icerikleri 39.05-47.46 g/kg KM arasinda degismistir. Literatirde kaliteli
yonca ve diger baklagil silajlarinda LA igeridinin %2’nin veya 20 g/kg KM degerinin Uzerinde olmasi
gerektigi bildiriimekle (Seglar, 2003; Campbell, 2014) birlikte bu degderlerin kabul edilebilir sinirlar
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icerisinde yer aldigini sdylemek mimkindur. Bu ¢alismada Y$ bitkisine saman (39.05 g/kg KM) ilavesi
silajin LA igeridini dugururken soldurma (47.46 g/kg KM), bugday kepegdi (47.38 g/kg KM) veya pancar
talasi (46.95 g/kg KM) ilavesi LA igerigini kontrole gore (40.84 g/kg KM) artirmistir. Ancak kontrole gére
dusus ve artis seklindeki bu etkiler rakamsal dizeyde olmustur. Kepek ve pancar talasi ilaveli silajlarin LA
icerigi saman ilaveli silajlarin LA igeriginden énemli diizeyde daha ylksek saptanmistir (P<0.05). Tyrolova
& Vyborna (2011) soldurulan ve farkh silaj katkilari ile hazirlanan bezelye silajlarinda LA Gretiminin
soldurmanin ve silaj katki maddeleri ilavesinin birlikte uygulanmasi durumunda 6nemli diizeyde arttigini
ortaya koymuslardir. Dogan-Das (2019) tarafindan yapilan galismada, ‘Lenox’ ¢esidi Y$ bitkisine %0, %7,
%10 ve %15 dlzeylerinde bugday samani ilavesi ile hazirlanan silajlarin LA igerigi sirasiyla 56.74, 43.49,
38.85 ve 32.35 g/kg KM saptanmistir. Arastiricinin, %10 dizeyinde saman ilavesi ile hazirladigi silajlar
icin bildirdigi LA igeridi (37.05 g/kg KM) bu galismadan elde LA igerigi (39.05 g/kg KM) ile her ne kadar
uyumlu olsa da bu galismada saman ilavesi ile gérillen disis daha dislk oranda kalmigtir. Daha yiksek
oranlarda (KM bazinda %27.7 ve %49.7) bugday samaninin kullanildidi bir baska ¢alismada (Hart &
Horn, 1987) ise saman ilaveli silajlarda LA Uretimi katkisiz silajlara gére 6nemli dizeyde azalmistir. Filya
(2001)’nin bildirdigine gore silolanan materyalin bozulmamasi i¢in ortamda yeterli sayida Lactobacilli ve
bunlarin LA Uretebilmeleri igin de yeterli dizeyde SCK bulunmasi gerekmektedir. Silaj fermantasyonu
acisindan AA istenmeyen asittir. Ancak AA silajlarda maya ve kif gelisimini dnleyerek silajlarin aerobik
stabilitelerini artirmaktadir. Silajda AA’ler aerobik bozulmanin Uzerinde etkili AA bakterileri grubuna
baghdir. Bu bakterilerin silajlarda maya gelisimi Uzerinde engelleyici 6zellikleri oldugu da bildirilmektedir
(Basmacioglu & Ergil, 2002; Ergiin vd., 2016). Bu ¢alismada, saman ilaveli silaj érneklerinin AA icerigi
(14.24 g/kg KM) diger deneme grubu (kontrol: 9.06 g/kg KM), soldurma: 9.58 g/kg KM), YS+Kepek:7.72
g/kg KM), YS+Pancar talasi: 9.34 g/kg KM) silaj drneklerin AA iceriklerine gore istatistiksel olarak dnemli
dizeyde daha yilksek saptanmigtir. Calismada YS$+Saman grubu silaj Ornedinin AA igeridinin
yuksekligine bagl olarak maya sayisi bu deneme grubunda (4.00 log,, kob/g) diger kontrol (4.85 logo
kob/g), soldurma (4.67 log;o kob/g), YS+Kepek (4.46 log,o kob/g) grubu silaj drneklerinin AA igerigine
gore onemli diizeyde disuktir. Anaerob bakterilerden sakkarolitik Clostridialar SCK’lari yikimlayarak
BA’e, proteolitik Clostridialar ise aminoasitleri parcalayarak AA, PA ve BA ile aminlere donUstirurler
(Basmacioglu & Ergil, 2002). Silaj pH degerinin 3.80-4.20 olmasi durumunda ortamda LA bakterileri
baskin olur ve BA Ureten bakteriler gelisim gdsteremez. Mevcut ¢alismada, silaj érneklerinin pH degeri
3.84-4.28 arasinda degisim gostermistir. Silaj 6rneklerinin BA igerikleri oldukga distk dizeyde (0.02—
0.30 g/kg KM) saptanmis olup, silajlarin BA igeriklerinin kabul edilebilir sinirlar (<%0.5) icerisinde olmasi
silaj fermantasyonunda bir sorunun olmadigini gostermektedir.

Hucre duvari bilesenleri (NDF, ADF ve ADL) yemin sindirilebilirliginin azalmasina, hayvanin fiziksel
olarak tokluk hissetmesine ve yem tiketiminin sinirlanmasina neden olur (Van Soest, 1994).
Fermantasyonunun 60. ginidnde acilan silaj drneklerinin hicre duvari bilesenleri (NDF, ADF ve ADL)
icerigi incelendiginde; pancar talagi ilaveli silaj 6rneklerinin hiicre duvari bilesenlerinin (sirasiyla, 465.93,
322.85 ve 92.59 g/kg KM) kontrol grubu silaj 6rneklerinin hiicre ¢eperi bilesenlerine (507.53, 416.12 ve
137.72 g/kg KM) gore 6nemli diizeyde disik oldugu goriimektedir (P<0.05). Bunun nedeninin katki
maddesi olarak kullanilan pancar talasindaki bu degerlerin distkligine baglanabilir. Dogan-Das (2019)
YS bitkisine melas ilavesi ile silajlarin NDF ve ADF igeriklerinin kontrol grubu silaj érneklerinin NDF ve
ADF iceriklerine goére azaldidini bildirmis ve bu azalmanin nedenini de melasin NDF ve ADF
icermemesine dayandirmigtir. Bir bagka arastirici grubu (Bolsen et al., 1996) tarafindan ise melas ilaveli
silajlarda LAB ile diger bazi anaerob bakterilerinin sayisindaki artisa bagh olarak NDF, ADF ve
hemisellloz yikimlanmasinin artisin NDF ve ADF igeriginin dismesinde etkili olabilecegi bildirilmistir.
Nitekim diger ¢alismalardan (Kog et al., 2008; Canbolat vd., 2010; Ozdiiven & Celebi Cam, 2017) elde
edilen sonuglar da Bolse et al. (1996)'un bildirisi ile uyumludur. Bu galismada, soldurmanin silajlarin
hiicre duvari bilesenleri iceriginde etkili olmadidi, kepek ilavesinin ise sadece silajlarin ADF iceriginde
Onemli dizeyde dislse neden oldugu saptanmistir. Bununla birlikte Y$ bitkisine saman ilavesi ile
hazirlanan silajlarda sadece NDF igeriginde énemli dizeyde artig gorulirken ADF ve ADL igeriklerinde
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kontrol ile benzer sonuglar elde edilmistir. Yem salgami bitkisinin KM igerigini artirmak amaciyla saman
ilavesi silajlarin ADL igeriginde kontrole gore rakamsal disiuse neden olmakla birlikte bu disusin goéreceli
oldugu sodylenebilir. Bu g¢alismadan elde edilen bu bulgu ile uyumlu olarak Dumlu Gul vd. (2015)
tarafindan yonca bitkisinin silolanmasinda soldurmanin silaj NDF igerigini etkilemedigi bildirilmigtir.
Bugday kepegi ve pancar talasi ilave edilen silajlarin hiicre duvarinin pargalamasi sonucu ag¢iga ¢ikan
ilave substratlarin (SCK) LAB tarafindan kullanilarak LA tretmeleri sonucu bu silajlarda kontrol ve saman
ilave edilen silajlara gére 6nemli diizeyde daha ylksek, pH degerleri de sayisal anlamda daha duisiik
bulunmustur. Ayrica agiga c¢ikan ilave substratlarin fermente olmasi sonucu, SCK’in bir bdlimu
kullaniimadan kalmis ve silolama déneminin sonunda bu silajlarin SCK icerikleri diger silajlarinkinden
Onemli dizeyde daha yiksek olmustur. Bununla birlikte bugday kepedi ve pancar talasi ilave edilen
silajlarin NH3-N iceriklerinin énemli dizeyde dustigu belirlenmistir. Bunda, bu silajlarda gergeklesen
homolaktik fermantasyon ve daha az dizeydeki protein parcalanmasinin etkili oldugu dustnilmektedir.
Altmis glnlik fermantasyon sonunda en dusik Lactobacilli sayisi kontrol grubu silaj 6rneklerinde, en
yuksek Lactobacilli sayisi ise bugday kepegi ilaveli silaj érneklerinde saptanmigtir. Kontrol grubu silaj
ornekleri en yliksek dizeyde maya igerirken pancar talasi ilaveli silaj érnekleri en duslk dizeyde maya
icermistir. Silajlarda kif gelisimi sadece saman ve pancar talagsi ilaveli silaj 6érneklerinde belirlenmistir.
Silajlik materyallerin silolama éncesinde oldukga farkh tirlerde mikroorganizmalar igerdigi gorilmektedir.
Bu mikroorganizmalar icerisinde LAB’In silajda fermantasyonu istenirken digerlerinin ise istenmemektedir.
Silaj fermantasyonuna etki eden en 6nemli i¢ faktor, materyalin silolama esnasindaki KM dizeyi, SCK
icerigi ve LAB sayisidir. Bu ¢alismada, soldurulmus YS silajinda KM diizeyinin yiukselmesi sonucu kontrol
grubu silajina goére Lactobacilli sayisinin arttigi ve maya sayisinin azalmadigi gérulmustir. Genellikle
silajlik materyalde dogal olarak bulunan LAB sayisi kaliteli bir silaj dretimi icin yeterli sayidadir. Buna
karsin samanlarin silolanmasi esnasinda LAB sayisi silaj fermantasyonu icgin yetersizdir. Nitekim
YS+Saman kullanilan grupta Lactobacilli sayisi Y$S+Kepek ve Y$+Pancar talasi silaji grubuna gére daha
dislk, kuf sayisi ise daha yuksek dizeyde bulunmustur.

Silaj kalitesinin belirlenmesinde fiziksel 6zellikler (koku, striktir, renk) dnemli bir kriter olmakla
birlikte silajin KM icerigi ve pH dederinin dikkate alindigi Flieg puanlamaya gére de degerlendirme
yapilmistir. Rakamsal olarak degerlendirme yapilabilen Flieg puani ile fiziksel dederlendirme arasinda
dogrusal iliski bulunmaktadir. Silaj yapimi sonrasinda istenilen pH degeri ve KM oranina ulagildiginda
Flieg puani da yilksek olmaktadir (Oten vd., 2016). Bu calismada fiziksel 6zelliklere gore yapilan
degerlendirmede kontrol ve YS+Saman grubuna ait silajlar ‘memnuniyet verici’, diger gruplara ait silajlar
ise “pekiyi” kalite sinifinda yer almigtir. Farkli katkilarin kullanildidi (%10 arpa, %0.5 formik asit, %5 seker
ve %5 melas) Lenox silajlarinda kontrol dahil tUm gruplara ait silaj érneklerinin ‘iyi’ kalite sinifinda yer
aldigi bildirilmistir (GUmus vd., 2020). Flieg puanlamaya gdre tim gruplara ait silajlarin kalite siniflari “cok
iyi” olarak belirlenmistir. Bu sonuglar istenilen pH ve kuru madde oranina ulagildigini ve kaliteli silaj
yapildidini kanitlar niteliktedir. Elde edilen bulgulara benzer olarak Cetin (2017), Y$ bitkisine %6 misir
kirmasli, %6 bugday kirmasi ve %3 oraninda melas ilavesi ile hazirlanan silajlarin, Can vd. (2003) seker
pancari yapraklarina %1 tuz, %0.5 formik asit, %0.5 Ure, %5 melas ve %5 budday kirmasi ilavesi ile
hazirlanan silajlardan Ure hari¢ tim silajlarin Flieg puanlarina goére kalite sinifinin “pekiyi” oldugunu
bildirmislerdir. Yapilan baska bir calismada ise yonca bitkisine melas, arpa ezmesi ve peynir alti suyu
ilave edilerek hazirlanan silajlarin fiziksel 6zelliklere gore yapilan dederlendirme silajlarin kalite sinifi ‘cok
iyi" olarak bildirilmigtir (Acar & Bostan, 2016). Gumus vd. (2020) tarafindan ise farkl katkilarla hazirlanan
Lenox silajlarin Flieg puanlama sitemine gore degerlendiriimesinde; formik asit katkili silajlarin kontrol
silaji ile benzer sekilde ‘memnuniyet verici’, seker veya arpa katkili silajlarin ‘iyi’, melas katkil silajlarin ise
‘pekiyi’ sinifinda yer aldigi ortaya konmustur. Silaj igerisinde saglanan anaerobik kosullar silajin
hayvanlara veriimek Uzere acildigi andan itibaren aerobik hale déntsur. Bu ortam silaj igerisindeki
bakteri, maya ve kuf mantarlari gibi mikroorganizmalarin ¢ogalmasina olanak saglayarak silajin
bozulmasina neden olur (McDonald et al., 1991). Silaj fermantasyonunun istenen ydnde olustugu
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silajlarda dahil yemleme dénemi hava girisi ile besin maddeleri kayiplari meydana gelir. Aerobik stabilite
déneminde silajlarin pH degerleri, CO, uretimleri ile maya ve kuf sayilari bunun en iyi gostergesidir.
Nitekim bu dénemde silajlarin pH’ lari, maya ve kif sayilari ile birlikte CO, Uretimleri ne derece yuksek ise
bozulmanin o kadar ¢cabuk olacagi bildiriimektedir (Okuyucu, 2018). Bu ¢alismada kullanilan katkilardan
pancar talasi kontrole goére silajlarin CO, Uuretimini dnemli dizeyde artirmig, diger katkilar ise
dislrmustlr. Yapilan arastirmalar (Filya vd., 2001; Ozdiven & Celebi Cam, 2017) silajlarda aerobik
dénemde goérilen CO, Uretimine mayalarin neden oldugunu goéstermektedir. Ancak bu calismada
uygulanan 7 gunlik aerobik stabilite testi sonunda pH, maya ve kuf sayilari belirlenemedidi igin bu
sonucu literatlr bildirigleri ile tartismak mumkin olmamistir. Ancak 60 gunlik fermantasyon sonundaki
mikrobiyolojik analiz sonuglari incelendiginde kontrole goére katki ilaveli tim gruplarda maya sayisinin
Onemli dizeyde disuk oldugu gdrulmektedir. Kif ise sadece saman ve pancar talasi ilaveli silaj
Orneklerinde saptanmistir. Yedi gunlik aerobik stabilite testi sonunda Y$+Pancar talasi silaj érneklerinde
saptanan yuksek CO, uretimi SCK iceriginin yuksekligine dayandirilabilir. Yani yuksek SCK mayalarin
gelisimi icin 6nemli bir besin kaynadi olusturmus olabilir. Nitekim Okuyucu (2018) tarafindan da aerobik
dénemde mayalarin yodun bir CO, uretimine neden olarak silajlarin aerobik stabilitelerini disurebilecegi
bildirilmistir. Calismada, aerobik stabilite testinin sonunda yapilan goérsel dederlendirmeye gore tim
deneme grubu silaj drneklerinde kiflenme gézlemlenirken Y$+Pancar talasi grubu silaj érneklerinde 4
(yizeyi kismen kuf ile kapli, bélge kiflenmis ylzeyleri olan silaj) ile en ylksek, en dusik ise 2 (noktalar
halinde ylzeye yayllmis bir sekilde kif iceren silaj) ile soldurma ve Y$+Kepek grubu silaj drneklerinde
gdzlemlenmistir. Kontrol ve saman ilaveli gruplara ait silaj 6rneklerinde ise 3 yani noktalar halinde ylzeye
yayilmis bir sekilde kiflenme g6zlenmistir. Kaba yemlerin tim degerinin tanimlanmasinda kullanilan NYD
indeksinin esasi tam cicekteki yoncanin 100 olarak kabul edilmesine dayandirilir (Henning et al., 2000).
Kabul edilen bu degerin altina disildik¢e yem kalitesi dismekte, ylukselmesi durumunda ise yemin
kalitesi artmaktadir (Moore & Undersander, 2002). Bu calismada; kontrol, soldurma, YS+Saman,
YS+Kepek ve Y$+Pancar talasi grubu silaj érneklerinin SKM'leri sirasiyla %58.35, %59.49, %56.22,
%65.85, %65.16; KMT'leri %2.51, %2.53, %2.08, %2.50, %2.73 olarak saptanmistir. Sindirilebilir kuru
madde ve KMT degerlerinden yararlanilarak hesaplanan NYD ise sirasiyla 113.68, 116.87, 90.48,
127.54, 138.04 olarak bulunmustur. Sindirilebilir kuru madde yemin ADF, KMT ise yemin NDF degeri
kullanilarak hesaplanan parametrelerdir. Ot tipi Y$’na pancar talasi ilavesi ile silajlarin NDF icerigindeki
disuUse bagh olarak NDF icerigine gére hesaplanarak bulunan KMT degeri kontrole gére énemli dizeyde
artmistir. Hicre duvari bilesenlerinden yararlanilarak hesaplanan ME degerleri incelendiginde sadece
YS+Pancar talasi silaj érneklerine ait ortalama MEypr, MEapr Ve MEap, de@erleri kontrol grubu silaj
Orneklerine ait ortalama MEnpr, MEapr Ve MEap. degerlerine goére dnemli dizeyde yilksek oldugu
gorulmektedir. Bunun nedeni de bu gruplara ait silaj érneklerindeki NDF, ADF, ADL icgeriklerinin en disuk
degere sahip olmasidir. Ham besin madde (HP, HY, HS) degerleri kullanilarak hesaplanan ME,gy
degerlerinde ise en yiksek ortalama Y$+Kepek grubuna, en disik ortalama ise Y$+Saman grubuna ait
oldugu dikkati gcekmektedir. Ham protein icerigi yiksek olan kepek ilavesi ile ME,gy degerindeki artis,
protein igerigi disiuk ancak selllozca zengin olan saman ilavesi sonucunda ME.y degerindeki diusls
beklenen bir sonug olarak degerlendirilebilir.

SONUC

Bu calismadan elde edilen bulgulara goére, giceklenme sonunda bigilen ‘Lenox’ gesidi ot tipi yem
salgami bitkisinin soldurarak ve bugday kepegi ilave edilerek silolanmasi silajlarin fermantasyon
Ozelliklerini, aerobik stabilitesini ve yem degerini iyilestirmigtir. Pancar talagi ilavesinin silaj
fermantasyonu, NYD ve ME degeri lzerine olumlu etkisine karsilik aerobik stabilite tGzerindeki olumsuz
etkisi, ileri calismalarda pancar talasinin soldurma ile birlikte daha disik dozlarda kullanimina dikkat
¢cekmektedir. Bu galismada saman incelenen birgok kalite kriterleri ve yem degeri agisindan diger
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katkilarin gerisinde sonug¢ vermistir. Ancak ileriki galismalarda yem salgami silajinda samanin melas ile
birlikte kullaniminin etkilerinin arastiriimasi 6nerilebilir. Sonu¢ olarak, bu ¢alisma ile ot tipi yem salgaminin
silaj kalitesi ve yem degeri agisindan soldurularak veya budday kepedi, pancar talagi katkilariyla
silolanabilece@i ortaya konmustur. Protein igerigi yuksek ve kurakhda dayanikl ot tipi yem salgami
bitkisinin sUrdurdlebilir hayvancilik agisindan alternatif bir yem bitkisi olarak kullanimi énem tagimaktadir.
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oz
Amag: Bu galismada Kirklareli kosullarinda farkli sulama yéntemlerinin italyan
¢iminin verim, kalite ve su tiketim degerlerine etkisini incelemek amaglanmistir.

Materyal ve Yontem: Calisma tesadUf bloklari deneme desenine gore 4 tekrarli
olarak yuritulmastir.

Arastirma Bulgulari: En ylksek yesil ot verimi (8007.20 kg/da) ve en yuksek
kuru ot verimi (1508.74 kg/da) ylizey Ustii damla sulama sistemiyle sulanan
parsellerden elde edilmistir. En ylksek ham protein igerigi (%14.69) yagdisa
dayal kosullarda vyetistirilen parsellerde, en disik ham protein igerigi ise
(%13.17) 20 cm derinligine yerlestirilen damla sulama sistemiyle sulanan
parsellerde belirlenmistir. Toprak Usti damla sulama sistemi ile sulandigi
kosullarda ortalama 629.74 mm, 20 cm lateral derinliginde sulanan kosullarda
ortalama 574.74 mm, 40 cm lateral derinliginde sulanan kosullarda ortalama
571.65 mm sezonluk bitki su tiketimi oldugu goérllmistir. Gunlik bitki su
tiketim degerleri ise sirasiyla 9.29 mm, 8.63 mm ve 8.48 mm olarak tespit
edilmis.

Sonug: Topradin 40 cm derinligine yerlestirilen laterallerle yapilan sulama
uygulamalari su tasarrufu saglamakla birlikte, 20 cm derinligine yerlestirilen
laterallerle yapilan sulamalar hem su tasarrufu, hem de 40 cm derinliginde
yapilan sulamadan daha yiiksek verim elde edilmesini saglamistir.

ABSTRACT

Objective: The objective of this study was to examine the effects of different
irrigation methods on vyield, quality and water consumption values of lItalian
grass in Kirklareli conditions.

Material and Methods: The study was carried out in a randomized block
design with 4 replications.

Results: The highest green grass yield (8007.20 kg/da) and the highest dry
grass yield (1508.74 kg/da) were obtained from the irrigated plots with the
surface drip irrigation system. The highest crude protein content (14.69%) was
determined in the plots grown under precipitation-based conditions, and the
lowest crude protein content (13.17%) was determined in the plots irrigated with
the drip irrigation system placed at a depth of 20 cm. It was found that the
average seasonal plant water consumption was 629.74 mm in conditions where
Italian grass was irrigated with the above-ground drip irrigation system, 574.74
mm in irrigated conditions at a lateral depth of 20 cm, and an average of 571.65
mm in conditions irrigated at a lateral depth of 40 cm. These findings make the
daily plant water consumption values to be 9.29 mm, 8.63 mm and 8.48 mm,
respectively.

Conclusion: Irrigation applications made with laterals placed at a depth of 40
cm in the subsurface provide water savings, but irrigation with laterals placed at
a depth of 20 cm provides both water savings and higher efficiency than
irrigation applied at a depth of 40 cm.
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Sirdirulebilir bir hayvancilik igin isletmelerin hayvanlarina yedirecekleri yemlerin tamamini ya da bir
kismini kendileri Gretmesi zorunludur. Hayvan beslemesinde kesif yemler kadar kaba yemler de énemli bir
yer tutmaktadir. Ureticiler yem bitkisi yetistirmeye karar verdiklerinde, birim alandan en fazla kuru ot elde
edebilecekleri besleyicilik 6zelligi ylksek, yetistiricilik yaptiklari bdlgeye adapte olmus bitkileri tercih
etmektedirler. italyan cimi (Lolium multifiorum) 6zellikle son yillarda iilkemizde yem bitkileri ekili alanlar
icerisinde yer bularak yiksek kuru ot verimi ve ham protein igerigi ile Ureticiler tarafindan tercih ediimeye
baslanmistir. Toplam ekilis olarak Ulkemizde 2014 yilinda 4832 da alanda yetistiricilik yapilmakta iken bu
alan 2020 yilinda 253297 dekara ¢ikmistir (TUIK, 2020). Genellikle tek yillik ve yiiksek kardeslenme orani
ile iyi bir ¢im kapag olusturan italyan ¢imi 90-130 cm arasina boy yapabilmektedir. Bicilerek
degerlendirilebildigi gibi, gegici mera tesisinde de otlatmak suretiyle yem kaynagi olarak kullanilabilmektedir
(Acikgdz, 2001; Avcioglu vd. 2009). Ulkemizde tarim arazilerinin genisletilmesi teknik ve ekonomik agidan
s6z konusu olamayacagindan, var olan alanlarda Uretimin arttirilabilmesi, kaliteli tohumluk kullaniimasi,
bilingli tarimsal miicadele, glibreleme ve etkili toprak islemenin yani sira, bilingli ve teknigine uygun sulama
uygulamalari yapiimasiyla mimkiin olacaktir (Ozer, 2019). Bitkinin normal gelismesini saglamak igin énemli
kosullardan biri biyime mevsimi boyunca kdk bdélgesinde yeterli diizeyde nemin bulundurulmasidir. Bu
nemi saglayan kaynaklarin ilki dogal yagislardir. Nemli bélgelerde bitki blyime mevsimi boyunca disen
yagislarin miktari ve dagilimi genellikle bitki su ihtiyacini karsilayacak dizeyde olmaktadir. Ancak kurak ve
yari kurak iklim bélgelerinde bitki bilyime mevsimi boyunca disen yagislar hem miktar hem de dagilim
acisindan yetersiz kalmakta ve bitki su ihtiyacini kargilayamamaktadir. Dolayisiyla, bitki kdk bdlgesindeki
eksik nem sulama suyu ile tamamlanmaktadir (Gérguld & Ul, 2017). Kurak ve yari kurak iklim kusadinda
bulunan bdlgelerde kisith sulama kaynaklarindan yararlanirken suyun kaynagindan alinip bitki kok
bolgesine en az kayipla iletildigi sulama sistemlerinin tercih edilmesi gerekmektedir. Bu haliyle basingli
sulama sistemleri igerisinde damla sulama ydntemleri 6n plana ¢gikmaktadir. Ozellikle sulanan alanlarda bir
tretim sezonu igerisinde birden fazla bigim alinabilen italyan giminin sulama kayiplarinin en az oldugu
yontemlerden toprak alti ve toprak Usti sulama yontemleri ile Uretildigi kosullarda verim ve kalite
degerlerinin belirlenmesi énemlidir. Bu calisma Kirklareli kosullarinda toprak st damla sulama, toprak alti
damla sulama ve susuz kosullarda yetistirilen italyan giminin verim 6zellikleri ve su tiiketiminin belirlenmesini
amagclanmistir.

MATERYAL ve YONTEM

Calisma 41.7010 kuzey enlemi, 27.2098 dogu boylami koordinatlarinda Kirklareli ilinin giineyinde,
Atatirk Toprak Su ve Tarimsal Meteoroloji Arastirma Enstitlisii deneme parsellerinde 2018-2020 yillarinda
yurGtilmastar. ilin yillik ortalama yagis miktari 583.6 mm’dir. Calisma alaninin arastirma yillarina ait iklim
verileri Cizelge 1'de, uzun yillar iklim verileri Cizelge 2'de verilmistir. iklim verileri Meteoroloji Genel
MUudarligi ve Atatliirk Toprak Su ve Tarimsal Meteoroloji Arastirma Enstitlisi meteroroloji istasyonundan
elde edilmigtir.

Aragtirma topraginin bazi fiziksel ve kimyasal dzellikleri Cizelge 3'te, sulama suyunun o&zellikleri
Cizelge 4'te verilmistir. Arastirma topragi Killi-tinli biinyeye sahiptir. Sulama suyu TzA; sinifindadir.

Calisma tesadiif bloklari deneme desenine gore 4 tekrarl olarak yiritilmastir. Her bir deneme parseli
49 m x 6 m boyutlarinda olmak Uzere 29.4 m® alana kurulmustur Parsel arasi mesafeler 3 m olarak
ayarlanmisgtir. Calisma konularini yadisa dayal kosullarda yetistirilen parseller, damla sulama yontemiyle
sulanan parseller, topragin 20 cm derinligine yerlestirilen ylzey alti damla sulama sistemiyle sulanan parseller
ve topragin 40 cm derinligine yerlestirilen yizey alti damla sulama sistemiyle sulanan parseller olusturmustur.
Tohum ekimi 2018 ve 2019 yillari ekim ayi igerisinde gerceklestiriimigtir. Ekim normu olarak 2.5 kg/da
tohumluk kullaniimistir. Karadeniz Tarimsal Arastirma Enstitlisi Mudarligu tarafindan gelistirilip tescil edilen
ilk adim c¢esidi tercih edilmistir. Sira arasi mesafe 20 cm belirlenmistir. Glbreleme uygulamalarinda taban
glbresi 20 kg/da DAP (18.46.0) gibresi ekim ile birlikte verilmistir. Diger azotlu giibre uygulamalarn (re
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(46.0.0.) formunda 5 kg/da oraninda gubre dagitim makinasiyla tim parsellere esit oranda yapilmistir. Her iki
yllda da sulanan kosullarda 4 bicim, yadisa daya kosullarda ise 3 bigim yapilmigtir. Hasat zamani olarak
basaklanma ddnemi tercih edilmistir. Toprak seviyesin 7-8 cm Uzerinden cayir bigme makinesiyle hasat

yapilmistir.

Verilerin degerlendiriimesinde tim bigimlerin ortalamasi alinmistir. Hasat tarihleri 2019 yilinda 24
Nisan, 29 Mayis, 24 Haziran ve 22 Temmuz tarihlerinde, 2020 yilinda 5 Mayis, 10 Haziran, 2 Temmuz ve
28 Temmuz olarak gergeklesmistir. Hasat zamani olarak basaklanma devresi dikkate alinmistir. Sulama
uygulamalari 60 cm toprak derinligindeki eksilen nemin 7 gunlik sulama araliginda tarla kapasitesine
tamamlanmasi seklinde yurutilmastir. Toprak nem igerikleri gravimetrik yéntemle belirlenmistir.

Cizelge 1. Calisma yillarina ait iklim verileri

Table 1. Climate data of the study years

Yil Aylar  Ort. Sic. (°C)  Ort. Mak. Sic. (°C) Ort. Min. Sic. (°C)  Yagish Gin Sayisi  Yagis (mm)
Ekim 15.38 23.96 -0.19 8 31.70
Kasim 10.72 25.45 -1.48 9 91.70
Aralik 4.17 14.35 -4.96 14 30.00
o Ocak 4.23 14.98 -9.93 16 111.10
§ Subat 5.37 18.37 -4.89 7 27.00
- Mart 9.05 22.20 -2.14 3 4.20
b= Nisan 11.55 24.70 -0.49 18 120.90
o Mayis 18.49 31.28 5.85 18 48.60
Haziran 25.29 35.08 12.00 3 22.00
Temmuz 25.39 37.49 12.34 8 63.90
TOPLAM 104 551.10
Ekim 16.21 30.74 6.65 12 71.90
Kasim 14.24 24.30 4.97 11 37.10
Aralik 7.77 17.74 -1.21 20 26.50
o Ocak 3.58 15.89 -6.01 11 35.90
% Subat 6.19 17.77 -6.62 9 31.00
o Mart 9.16 22.06 -3.13 9 19.30
b= Nisan 10.88 26.12 -0.12 6 42.10
~ Mayis 17.05 33.05 4.89 11 61.60
Haziran 20.83 32.37 9.73 15 111.30
Temmuz 24.27 35.08 12.58 0 0,00
TOPLAM 104 436.7
Cizelge 2. Arastirma alaninin uzun yillar iklim verileri
Table 2. Climate data of research area in many years
KIRKLARELI (1959 - 2019) Oc. Qub. Mar. Nis. May. Haz. Tem. Agu. Eyl. Eki. Kas. Ara. Yil.
Ort. Sicaklik (°C) 2.7 3.9 6.8 12 171 214 237 235 192 139 9.1 4.9 13.2
Ort. En Yiksek Sicaklik (°C) 6.7 84 121 179 235 28 30.6 305 26.1 198 137 8.6 188
Ort. En Duslk Sicaklik (°C) 0.0 038 29 71 116 155 177 176 139 97 58 21 8.7
Ort. Yagish Gun Sayisi 11.2 9.2 9.3 10.2 10.0 8.6 4.9 3.6 4.9 7.0 8.6 11.3 98.8
Aylik Top.Yag.Mik.Ort (mm) 64.7 49.7 503 436 501 513 289 218 336 528 66.3 705 583.6
En Yiksek Sicaklik (°C) 186 23.1 257 315 36.0 404 425 404 388 374 289 216 425
En Duasuk Sicaklik (°C) -15.8 -15.0 -11.8 -3.0 1.4 5.8 8.8 8.7 30 -34 -72 -11.1 -158
Cizelge 3. Arastirma topragdinin bazi fiziksel ve kimyasal 6zellikleri
Table 3. Some physical and chemical characteristics of the study soil
D(ecrr';‘;'k pH  OM.  POs K Kil Silt Kum  Binye Sinfi  TK (%) SN (%) '?nf;';
0-30 7.41 1.75 19.04 85.05 27.88 33.33 38.78 Kkilli-tin 21.91 11.95 53.22
30-60 7.57 1.33 18.69 69.62 27.88 31.25 40.87 Kkilli-tin 20.75 16.86 20.89
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Cizelge 4. Sulama suyunun 6zellikleri
Table 4. Characteristics of the irrigation water

EC Na K Ca+Mg Cl COs HCO3 SO, Sulama
pH (dsS m™) mell SAR Suyu Sinifi
7.05 0.91 1.74 0.13 7.81 211 - 5.89 1.68 0.88 T:A;

Calismada bitki su tiiketiminin hesaplanmasinda su dengesi esitligi (Kanber, 1997) kullaniimistir.

ET=1+P - Dp - Roff £ As (1)
ET: Bitki su tuketimi (mm),

I: Sulama suyu (mm),

P: Yagis (mm),

DP: Derine sizma (mm),

Roff: Yiizey akis kayiplari (mm),

As: Toprak profilindeki nem degisimi (mm)’ni ifade etmektedir.

Calismada kontrolli kosullarda yiizey alti ve ylizey Usti damla sulama sistemleri kullanildidi igin
toprak ylzeyinde su birikmesi olmamis ve ylzey akisi yok sayllmistir. Damlatici debileri infiltrasyon
hizindan daha disik secildiginden derine sizma ihmal edilmistir.

Ham protein analizi: Azot analizleri Kjeldahl metoduna gdre yapilmistir, elde edilen % azot oranlari
6,25 sabit katsayisiyla ¢arpilarak ham protein oranlari belirlenmistir (Kutlu, 2008).

Bitki boyu (cm): Her parselden tesaduifen secilen 10 adet bitkinin toprak seviyesinin 5 cm tzerinden
en uc¢ noktasina kadar her hasat Oncesinde boy o6lcimu yapilarak aritmetik ortalamasi alinmis ve
parseldeki ortalama bitki boyu elde edilmistir.

Kuru ot verimi: Her parselden elde edilen yesil ot igerisinden rast gele 0.5 kg'lik 6érnek alinarak
kurutma dolabinda 48 saat 60°C’de kurutularak sabit agirliga gelince ¢ikartilmistir.Daha sonra 24 saat
bekletilip tartim yapilarak ve kuru ot agirligi bulunmustur. Elde edilen kuru ot dederleri daha sonra dekara
verime c¢evrilmistir (Kutlu, 2008).

ARASTIRMA BULGULARI ve TARTISMA

Arastirmada elde edilen yesil ot verimi, kuru ot verimi, kuru ot orani, bitki boyu ve ham protein
oranlari Cizelge 5’te verilmistir.

Yesil ot ve kuru ot verimi (kg/da)

Arastirma sonuclari degerlendirildiginde en yuksek yesil ot verimi (8007.20 kg/da) ve en yiksek
kuru ot verimi (1508.74 kg/da) ylizey Ustli damla sulama sistemiyle sulanan parsellerden elde edilmistir.
En disUk yesil ot verimi (4148.14 kg/da) ve en disuk kuru ot verimi (884.65 kg/da) yadisa dayal
kosullarda yetistirilen parsellerden elde edilmistir. Ylzey alti damla sulama sistemi ile sulanan konularda
ise en yiksek yesil ot (7713.21 kg/da) ve en yiksek kuru ot verimi (1444.30 kg/da) topragin 20 cm
derinligine yerlestirilien damla sulama sistemiyle sulanan parsellerden elde edilmistir. Konular arasindaki
farklar istatistiki olarak 6nemli bulunmustur (P<0.05) (Gizelge 5). Ozdemir vd. (2019) farkl azot dozlarinin
italyan ¢iminin verim ve kalitesine etkilerini arastirdiklari galismalarinda ortalama 6997.3 ve 6645.5 kg/da
yesil ot verimi elde ettiklerini bildirmislerdir. Lale & Kdkten (2020) Bingdl sartlarinda ortalama 4028.31
kg/da verim elde ettiklerini bildirmiglerdir. ince (2010), ¢im materyalinin farkli sulama uygulamalarina
gosterdigi tepkinin farkh oldugunu en iyi sonuglarin tam sulama uygulamalarindan alindigini bildirmigtir.
Elde edilen verim degerleri bazi arastirmacilarin daha o6nce vyaptiklari arastirmada elde edilen
degerlerden yuksek, bazilariyla benzer sekilde gerceklesmigtir.
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Cizelge 5. Arastirmada elde edilen yesil ot verimi, kuru ot verimi, kuru ot orani, bitki boyu ve ham protein oranlari

Table 5. Grass yield, hay yield, dry matter ratio, plant height and crude protein ratios obtained in the study

vl Konu Yesil Ot Verimi  Kuru Ot Verimi Kuru Ot Bitki Boyu Ham Protein
(kg/da) (kg/da) Orani (%) (cm) (%)
Yagisa Dayali 4453.75 993.39 22.32 48.14 14.78
Damla Sulama 7551.63 1404.19 18.59 53.87 14.01
2019 20 cm 7197.57 1336.08 18.58 56.03 13.13
40 cm 6505.14 1249.29 19.20 52.65 13.41
Ortalama 6426.95 b 1245.74 b 19.67 52.67b 13.83
Yagisa Dayali 3842.52 775.90 20.19 45.83 14.61
Damla Sulama 8463.03 1613.29 19.06 65.69 13.90
2020 20 cm 8228.87 1552.52 18.86 66.69 13.22
40 cm 7068.11 1348.32 19.08 60.18 13.77
Ortalama 6900.63 a 1322.51 a 19.30 59.59 a 13.87
Yagisa Dayali 4148.14 d 884.65 d 21.26a 46.98d 14.69 a
Damla Sulama  8007.20 a 1508.74 a 18.83b 59.77b 13.95 b
Ortalama 20 cm 771321 b 1444.30 b 18.72 b 61.35a 13.17 d
40 cm 6786.63 C 1298.65 ¢ 19.14b 56.41 ¢ 13.58 ¢
Ortalama 6663.79 1284.09 19.49 56.13 13.85

Yagisa dayali konularda en yiksek kuru ot verimi ve yesil ot verimi yillik toplam yagisin daha fazla
oldugu (551.10 mm) 2018-2019 sezonunda elde edilmistir. 2019-2020 sezonunda ise yillik 436.70 mm
toplam yagisa karsilik Uretim miktarinda disis go6zlemlenmistir. Sulanan kosullarda yetistirilen
parsellerde yagdis miktarida g6z o6ninde bulundurularak topraktaki eksik nem tarla kapasitesine
tamamlandidi icin yadis miktari verimde belirleyici olmamistir.

Arastirmada elde edilen yesil ot ve kuru ot verimleri bigim sirasina gére degerlendirilde en yliksek
verimler tum konularda ilk bicimlerden elde edilmistir. Arastirmanin her iki yihnin ortalama verimleri
siraslyla yuzey usti damla sulama sistemi ile sulanan, (4898.03 kg/da yesil ot, 938.00 kg/da kuru ot),
topragin 20 cm derinligine yerlestirilen damla sulama sistemi ile sulanan (4784.71 kg/da yesil ot, 901.72
kg/da kuru ot), 40 cm derinligine yerlestirilen damla sulama sistemi ile sulanan (4141.48 kg/da yesil ot,
811.46 kg/da kuru ot), yagisa dayali (3423.75 kg/da yesil ot, 710.98 kg/da kuru ot) parsellerden elde
edilmigtir (Cizelge 6). Hakyemez ve Sancak (2005), bicim siralari ilerledikgce ot verimlerinin distiguna, bu
disusun 6zellikle 3. bicimlerde ¢ok belirgin oldugunu bildirmistir. Aragtirmacilara gére ele alinan batln
cesitlerde Temmuz ayi sonlarina rastlayan 3. bicimle birlikte yeniden gelismenin zayif olmasi ve bazi
bitkilerin 3. bicime gelmemesi nedeniyle meydana gelen seyreklesme son bicimde ekonomik anlamda
arin alinmasini engellemistir. Serin vd. (1998) yurdttikleri calismada Ug yillik ortalamaya goére bitkilerin
yil icindeki her bicimde elde edilen kuru ot verimlerinin bicim sirasina gére buyidk oranda degistigini
baklagillerde en yiiksek verimin birinci bigcimde belirlendigini ikinci ve Gg¢lncl bigimlerde giderek azaldigini
bildirmiglerdir. Arastirmacilara goére bugddaygillerde yilhik uretimin ¢ok blyuk bir kismi ilk bigimde
gerceklesmistir. Yaz ortasina rastlayan ikinci bicim genellikle 100 kg/da’in altinda verim saglamistir.
Sonbahar baslangicindaki son bigcimde ise 97.5-178.1 kg/da arasinda kuru ot alinabilmistir. Gokkaya
(2019) farkh yonca gesitlerinde yurattigu ¢alismada en yuksek yesil ot verimini 2. bicim %50 ¢iceklenme
(1490.55 kg/da) déneminde en disuk yesil ot verimini ise 3. bicim %10 ciceklenme (327.35 kg/da)
doéneminde aldigini bildirmistir. Arastirmada elde edilen sonuglar daha énce yapilmis olan arastirmalarin
sonuglariyla benzerlik géstermis. Bicim sirasi ilerledikge ot veriminin dustligu gézlemlenmistir.
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Cizelge 6. Bigim siralarinin yesil ot verimi, kuru ot verimi, kuru ot orani, bitki boyu ve ham protein oranlar tzerine etkisi

Table 6. Effects of harvest sequences on grass yield, hay yield, dry matter ratio, plant height and crude protein ratios

vil Konu Bigim Siras Yesil Ot Verimi Kuru Ot Kurut Ot Orani Bitki Boyu Ham Protein
(kg/da) Verimi (kg/da) (%) (cm) (%)
1 4143.48 780.52 0.19 69.98 16.31
2 1063.33 213.49 0.20 50.23 12.02
20 cm 3 1335.85 220.34 0.16 60.43 14.06
4 654.88 121.73 0.19 43.50 10.11
1 3968.55 789.56 0.20 63.40 15.92
2 1009.58 197.17 0.20 47.40 12.83
40cm 3 1024.86 170.32 0.17 57.05 14.67
4 502.15 92.24 0.18 42.75 10.22
2019 1 4249.82 833.20 0.20 72.23 16.66
Damla 2 1179.47 204.49 0.17 43.73 12.89
Sulama 3 1462.39 249.03 0.17 53.78 14.80
4 659.68 117.47 0.18 45.75 11.70
1 3740.75 805.95 0.22 72.28 16.66
. 2 354.83 99.40 0.28 36.08 12.88
Yagisa Dayall 3 358.17 88.04 0.25 36.08 14.80
4 0.00 0.00 0.00 0.00 0.00
1 5425.93 1022.92 0.19 106.40 15.86
2 1204.43 221.84 0.18 57.78 12.41
20 em 3 1007.23 196.45 0.20 57.13 13.94
4 591.28 111.31 0.19 45.45 10.67
1 4312.40 833.36 0.19 89.15 16.13
2 1147.91 209.86 0.18 56.13 12.64
40 cm 3 990.32 185.74 0.19 51.60 14.94
4 617.48 119.36 0.19 43.85 11.36
2020 1 5546.24 1042.79 0.19 105.30 15.31
Damla 2 1267.87 249.11 0.20 57.63 12.89
Sulama 3 1018.31 195.51 0.19 54.00 15.00
4 630.61 125.88 0.20 45.83 12.39
1 3106.74 616.00 0.20 67.30 16.37
. 2 380.83 75.83 0.20 36.95 12.83
Yagisa Dayall 3 354.95 84.07 0.24 33.23 14.63
4 0.00 0.00 0.00 0.00 0.00
1 4784710 901.72b 0.19¢ 88.19a 16.09 ab
2oem 2 1133.88 fg 217.67 fg 0.19¢ 54.01e 1222
3 1171.54 ef 208.40 ef 0.18d 58.78 d 14.00 d
4 623.08 i 11652 h 0.19¢ 44.48 g 10.39 g
1 4140.48 ¢ 811.46 ¢ 0.20 be 76.28 b 16.03 b
2 1078.75 gh 203.52 f 0.19¢ 51.77 ef 12.74¢
40.cm 3 1007.59 h 178.03 g 0.18d 54.33 ¢ 1481 ¢
4 550.82 i 105.80 h 0.19¢ 4330 g 10.79 g
Ortalama
1 4898.03 a 938.00 a 0.19¢ 88.77e 15.99 b
Damla 2 122367 ¢ 226.80 e 0.18d 50.68 f 12.89¢
Sulama 3 1240.35 ¢ 2222 ef 0.18d 53.80 14.90 ¢
4 645.15 i 121.68 h 0.19¢ 45.79 1 12.05 f
1 3423.75d 710.98 d 021b 69.79 1652a
Vagisa Dayal 2 367.83] 87.62 i 0.24a 36.52h 12.86 ¢
3 356.56 | 86.06 | 0242 34.66 h 14.72¢
4 0.00 k 0.00 k 0.00 0.00i 0.00 h
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Bitki boyu (cm)

Calismada bitki boylari ortalama 56.13 cm olarak tespit edilmistir. En yiiksek bitki boyu (61.35 cm)
20 cm lateral derinliginde sulanan konulardan elde edilirken, en disik bitki boyu (46.98 cm) yagisa dayali
kosullarda elde edilmistir (P<0.05). Arastirmada sulama yontemlerinin bitki boyu Uzerine etkisi istatistiksel
olarak énemli bulunmustur. Aktar (2019), sulu kosullarda yaptigi calismada italyan gimi bitki boylarinin
48.67 ile 65.66 cm arasinda degistigini, Kavut & Geren (2017) G¢ bi¢imin ortalamasinda 67.28 cm bitki
boyu elde edildigini, Ozdemir vd. (2019), kontrol konularinda ortalama 48.69 cm bitki boyu elde edildigini
bildirmistir. Arastirmada elde edilen bitki boylari daha dnce yapilan galismalarla benzerlik géstermistir.
Sulu kosullarda yetigtirilen parsellerden elde edilen bitki boylari, yadisa dayali kosullarda yetistirilen
bitkilerden daha yuksek gerceklesmistir (Cizelge 5).

Ham protein ve kuru ot oranlar (%)

Arastirma konularindan elde edilen kuru otlarin ham protein oranlari degerlendirildiginde en ylksek
ham protein icerigi (%14.69) yagisa dayali kosullarda yetistirilen parsellerden elde edilmistir. En diisik ham
protein igerigi ise (%13.17) 20 cm derinligine yerlestirilen damla sulama sistemiyle sulanan parsellerde
belirlenmistir (P<0.05). Elde edilen ham protein oranlari daha énce yapilan arastirmalardan elde edilen
sonuglarla benzerlik géstermistir (Rahetlah et al., 2013; Kavut, & Geren, 2017; Aktar, 2019). Sulanan
kosullarda yetistirilen italyan ¢iminin ham protein igeriginin yagisa dayal kosullarda yetistirilenlerden daha
yuksek oranda oldugu gdézlemlenmistir. Abraha et al. (2015), yaptiklari calismada iki haftada bir sulama
uygulamasi yapilan italyan g¢iminin ham protein iceriginin haftada iki defa sulama yapilanlardan daha yiiksek
oldugunu bildirmislerdir. Bitki boyu arttikga ham protein veriminin distigu goézlemlenmistir.

Kuru ot orani ve ham protein orani arasindaki iligkiyi incelemek amaciyla yapilan korelasyon
analizine ait tablo Cizelge 7'de, dagilim grafigi matrisi Sekil 1’de verilmigtir. Buna goére yapilan korelasyon
analizi sonucunda c¢alisma konularinin kuru ot oranlari ile bitki ham protein oranlari arasindaki iliskinin
%99 6nem dizeyinde anlamli oldugu belirlenmistir. Kuru ot orani arttikga ham protein orani da artmistir.
italyan giminde kuru ot orani ile ham protein orani arasinda énemli bir dogrusal iliski mevcuttur.

Cizelge 7. Kuru ot orani - ham protein iligkisi korelasyon tablosu
Table 7. Dry matter ratio - crude protein correlation table

ikili Korelasyon Analizi

Degisken -1 Degisken -2 Korelasyon Katsayisi  Hesap En Disuk 95% En Yiksek 95% P Degeri

Kuru ot orani  Ham protein orani 0.7226  32.0000 0.4999 0.8557 <.0001*

Ham Protein

. Kuru
204 .-/ Ot Orani

1944 e

T 7 T T T T T T T T T T
125 135 14 145 15 155 17 18 19 20 21 22 23

Sekil 1. Kuru ot orani - ham protein iligkisi dagilim grafigi.
Figure 1. Dry matter ratio - crude protein relation scatter plot.
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Bitki su tuketim degerleri (mm)

Arastirmada elde edilen bitki su tiiketim degerleri Cizelge 8'de verilmistir. Elde edilen sonuglara
gore en fazla bitki su tiketimi 2020 yilinda 663.89 mm ile toprak Ustii damla sulama sistemi ile sulanan
karisik ekim konusundan gerceklesmistir. Calismanin yurGtaldigu iki yilda da en fazla su tiuketimi toprak
Ustl damla sulama sistemi ile sulanan konularda gézlemlenmistir. Toprak yuzeyinin altinda suyu direkt
olarak kok bdlgesine uygulayan ve toprak yuzeyinden buharlasmayl en aza indiren ylzey alti damla
sulama sistemlerinin kullanimi su tasarrufu saglamak icin de tercih edilmistir (Camp, 1998). Su anda
cgiftciler arasinda yaygin olarak kullaniimamasina ragmen yiizey alti damla sulama, verim artirma ve su
kullanimi verimliligini artirma kapasitesine sahiptir (Putman, 2015). Arastirmada sulama suyu tasarrufu en
fazla olan parseller 40 cm derinlige yerlestirilen laterallerle sulananlar olmustur. Calismanin iki yih
incelendiginde Kirklareli kosullarinda italyan giminin toprak Ustii damla sulama sistemi ile sulandigi
kosullarda ortalama 629.74 mm, 20 cm lateral derinliginde sulanan kosullarda ortalama 574.74 mm, 40
cm lateral derinliginde sulanan kosullarda ortalama 571.65 mm sezonluk bitki su tuketimi oldugu
gorulmuastir. Gunlik bitki su tiketim degerleri ise sirasiyla 9.29 mm, 8.63 mm ve 8.48 mm olarak tespit
edilmis. Fessehazion et al. (2011) italyan c¢iminde bitki su tiiketimini yagmurlama sulama sistemi
kullandiklari ¢alismalarinda 493 mm ile 571 mm arasinda degistigini bildirmislerdir. Carus (2019)
Sanliurfa kosullarinda tam sulama yaptigi konuda gunluk bitki su tiiketimin ortalama 9.90 mm oldugunu
bildirmistir. Aydinsakir vd. (2013), ¢im kiyas bitki su tiketimini hesaplamada kullanilan bazi yéntemleri
tarla ve lizimetre kosullariyla kalibre ettikleri calismada tarla kogullarinda ortalama glinliik bitki su tiketim
degerini 10.00 mm olarak belirlemislerdir. Arastirmada elde edilen bitki su tiketim degerleri daha 6nce
yapilmig ¢alismalarla benzerlik gostermistir.

Cizelge 8. italyan giminin bitki su tiiketim degerleri
Table 8. Plant water consumption values of Italian grass

2019 2020
Ay Damla Sulama Damla Sulama (éfl_t""(lr‘;"]me)‘ E(_al_u(”r:]ux)
I (mm) P(mm) As(mm) ET (mm) I (mm) P(mm) As(mm) ET(mm)

Mayis 171.27 48.60 169.79 61.60
Haziran 153.67 22.00 -23.99 595.59 128.84 111.30 -23.57 663.89 629.74 8.99
Temmuz 160.14 63.90 215.93 0.00

20 cm Lateral Derinligi 20 cm Lateral Derinligi Ortalama  Ginliik
a I (mm) P(mm) As(mm) ET(mm) | (mm) P(mm) As(mm) ET(mm) ET(Mmm) ET(mm)
Mayis 202.23 48.60 139.26 61.60
Haziran 136.89 22.00 -40.50 565.91 117.12 111.30 -37.51 583.58 574.45 8.21
Temmuz 132.79 63.90 191.81 0.00

40 cm Lateral Derinligi 40 cm Lateral Derinligi Ortalama  Gunlik
a I(mm) P(mm) As(mm) ET(mm) I(mm) P(@mm) As(mm) ET(mm) ET(mm) ET(mm)
Mayis 206.86 48.60 143.10 61.60
Haziran 143.80 22.00 -59.25 556.76 115.36 111.30 -38.04 586.55 571.66 8.17
Temmuz 130.85 63.90 193.23 0.00

Yagisa Dayali Kogullar Yagisa Dayali Kogullar Ortalama  Gunlik
Ay I (mm) P(mm) As(mm) ET(@mm) | (mm) P(mm) As(mm) ET(mm) ET(mm) ET(mm)
Mayis 0.00 48.60 0.00 61.60
Haziran 0.00 22.00 -8.11 126.39 0.00 111.30 33.46 206.30 166.35 2.38
Temmuz 0.00 63.90 0.00 0.00

ET: Bitki su tiketimi (mm). I: Sulama suyu (mm). P: Yagis (mm). As: Toprak profilindeki nem degisimi (mm)’ni ifade etmektedir.
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SONUC

Calismada en yuksek yesil ot verimi (8007.20 kg/da) ve en yuksek kuru ot verimi (1508.74 kg/da)
yuzey Ustl damla sulama sistemiyle sulanan parsellerden elde edilmigtir. En yuksek ham protein icerigi
(%14.69) yagisa dayal kosullarda yetistirilen parsellerde, en disik ham protein igerigi ise (%13.17) 20
cm derinligine yerlestirilen damla sulama sistemiyle sulanan parsellerde belirlenmistir. italyan giminin
toprak Ustl damla sulama sistemi ile sulandigi kosullarda ortalama 629.74 mm, 20 cm lateral derinliginde
sulanan kosullarda ortalama 574.74 mm, 40 cm lateral derinliginde sulanan kosullarda ortalama 571.65
mm sezonluk bitki su tiketimi oldugu gériimustir. Gunluk bitki su tiketim degerleri ise sirasiyla 9.29 mm,
8.63 mm ve 8.48 mm olarak tespit edilmis. Bitki boylari ortalama 56.13 cm olarak tespit edilmigtir. En
yuksek bitki boyu (61.35 cm) 20 cm lateral derinliginde sulanan konulardan elde edilirken, en disuk bitki
boyu (46.98 cm) yagdisa dayali kosullarda elde edilmistir.

Arastirma sonucunda Kirklareli kosullarinda sulanabilen tarim arazilerinde yetistirilecek olan italyan
¢iminden bir Uretim sezonu igerisinde 4 bigim alinabilecegi, yagisa dayali kosullarda ise ekonomik olarak
Uc bicim yapilabilecegi gérilmustir. Arastirmada elde edilen yesil ot ve kuru ot verimleri bicim sirasina
gore degerlendirilde, en yuksek verimler tim konularda ilk bigimlerden elde edilmigtir. Arastirmanin her iki
yilhinin ortalama verimleri sirasiyla ylzey Ustl damla sulama sistemi ile sulanan, (4898.03 kg/da yesil ot,
938.00 kg/da kuru ot), topragin 20 cm derinligine yerlestirilen damla sulama sistemi ile sulanan (4784.71
kg/da yesil ot, 901.72 kg/da kuru ot), 40 cm derinligine yerlestirilen damla sulama sistemi ile sulanan
(4141.48 kg/da yesil ot, 811.46 kg/da kuru ot), yagisa dayah (3423.75 kg/da yesil ot, 710.98 kg/da kuru
ot) parsellerden elde edilmigtir.

Topragin 40 cm derinligine yerlestirilen laterallerle yapilan sulama uygulamalari su tasarrufu
saglamakla birlikte, 20 cm derinligine yerlestirilen laterallerle yapilan sulamalar hem su tasarrufu, hem de
40 cm derinliginde yapilan sulamadan daha yiksek verim elde edilmesini saglamistir.
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Amag: Bu calismada farkli konsantrasyonlarda propolis ilavesi yapilan tavuk gégus
eti ekstraktinin (tozunun) depolama siiresi boyunca bazi 6zellikleri belirlenmigtir.
Materyal ve Yéntem: Bu amagla, érnekler 4 gruba ayrilarak: (1) tavuk gégus eti
ekstrakti kontrol grubu (% O, propolis eklenmemis), (2) % 1 propolis igeren
tavuk eti ekstrakti, (3) % 2 propolis igeren tavuk eti ekstrakti, (4) % 3 propolis
iceren tavuk eti ekstrakti 6rnekleri hazirlanarak ambalajlanip oda sicakliginda
120 gin boyunca depolanmigtir. Depolamanin 15., 30., 60., 90. ve 120.
gunlerinde renk, yag, thiobarbitirik asit (TBA), ile 120.guinde, taramali elektron
mikroskobuyla (SEM) gériintiileme, aminoasit ve protein igerikleri belirlenmistir.
Arastirma Bulgulari: Tavuk eti ekstraktinin ortalama, protein, yag ve TBA
sayllari sirasi ile ; %69.38, % 6.17 ve 0.233 mg malonaldehit’/kg olarak
belirlenmigtir. Propolis ilavesi o6rneklerin renginde koyulasma meydana
getirmistir. Depolamanin 120. giiniinde protein sonuglari %60.24-71.55 olarak
belirlenmis olup, propolis ilavesinin Urtn proteinini arttirdigi tespit edilmigtir.
Orneklerde 16 adet aminoasit tespit edilmis olup; en yilksek konsantrasyonda
bulunan aminoasit ise glutamik asit olmustur.

Sonug:Orneklerdeki propolis konsantrasyonunun artmasi son (riiniin protein
icerigini yUkseltmistir. TBA sayilarini ise oldukga disUrmustir. Bu calismada
farkli konsantrasyonlarda propolis ilavesinin tavuk eti ekstraktlarinin bazi
dzelliklerine olumlu etkisinin oldugu belirlenmistir. Ozellikle TBA sayilarinin
dusurilmesine yardimcei oldugu igin lipit oksidasyonunun énlenmesinde propolis
kullanimi énerilebilir.

ABSTRACT

Objective: The objective of this study was to determine some properties of
chicken breast broth powder in which propolis was added at different
concentrations during the storage period.

Material and Methods: For this purpose, the samples were separated into 4
groups: (1) chicken breast extract control group (0%, no added propolis), (2)
chicken meat extract containing 1% propolis, (3) chicken meat extract
containing 2% propolis, (4) chicken meat extract containing 3% propolis were
prepared, packaged and stored at room temperature for 120 days. Color, fat,
thiobarbituric acid (TBA) analysis were performed after 15, 30, 60, 90, and 120
days of storage. Scanning electron microscopy (SEM) imaging, amino acid and
protein analyzes were performed after 120 days of storage period.

Results: The mean protein, fat and TBA contents of chicken meat extract were
determined as 69.38%, 6,17% and 0.233 mg malonaldehyde/kg, respectively.
Propolis addition caused darkening in the color of the samples. Protein results
were determined to be 60.24-71.55% on the 120. day of storage, and it was
determined that propolis addition increased protein of product. Sixteen amino
acids were detected in the samples; The amino acid with the highest
concentration was glutamic acid.

Conclusion: The increase in the propolis concentration increased the protein
content of the final product and significantly reduced the TBA value. In this
study, it was determined that the addition of propolis at different concentrations
has a positive effect on some properties of chicken broth powder. In particular,
the use of propolis can be achieved in the prevention of lipid oxidation, since it
helps lower the TBA value.
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GiRIiS
Gida piyasasinin kiresellesmesi, yeni gidalara olan talebe karsilik fonksiyonel Urlnlerin tretimi,
yeni Uretim teknikleri ve minimum iglenmis hazir Grlnlerin artmasi nedeniyle mikrobiyolojik bulagma riskini

arttirabilecek daha uzun ve kompleks gida zincirine ihtiya¢ duyulmaktadir. Bu durum yeni koruma
teknolojilerine yonelik ¢galismalar yapilmasini gerektirmektedir (Battal, 2012).

Propolis; cam, mese, hus, okaliptis, kavak, kestane gibi agaclar ve bazi otsu bitkilerin tomurcuk,
yaprak ve benzeri kisimlarindan arilar tarafindan toplanir. Arilar propolisi mumla karistirarak kovan
icerisinde farkh amagclara ybénelik olarak kullanir. Zamk gibi yapiskan, reginemsi kokulu ve rengi koyu
saridan kahverengiye kadar degisen bir maddedir. Propolisin antioksidan, antimikrobiyal etkileri gida
teknolojisi alaninda kullanim imkani saglamaktadir. Propolisin en yaygin bilinen, en ¢ok arastirilan ve
gida drunlerinin dayaniklihgr konusunda katki saglayan en onemli 6zelliklerinden biri antimikrobiyal
aktivitesidir. Propolisin gesitli bakteri, mantar, viris ve diger mikroorganizmalara etkisi ile ilgili birgok
bilimsel c¢alisma gergeklestiriimistir. Propolisin sahip oldugu antioksidan, antimikrobiyel ve antifungal
etkisinden dolayi gida endiistrisinde tercih edilen bir (iriin olmustur. insan saghigina olan yararl etkileri de
kullaniminin 6zel bir avantaji olmustur. (Kumova vd., 2002; Cifci, 2015; Ozkirim vd., 2021).

Tavuk eti; az yadli, yeterince protein bulunduran, demir, fosfor, potasyum gibi mineralleri iceren
ve 6zellikle riboflavin, niasin gibi vitaminleri bol miktarda bulunduran olduk¢a besleyici bir gida kaynagidir.
100 g tavuk eti; gunlik protein ihtiyacinin ortalama % 40-50’sini, gunlik B6 vitamini ihtiyacinin % 25-
30’unu, ginldk niasin ihtiyacinin % 42.5'ni, gunlik selenyum ihtiyacinin % 26.1°ni kargilar. Tavuk eti %
20-25 protein, % 13 yag icerigine sahiptir ve 100 g tavuk eti 195 kcal enerji verir (Soyutemiz, 2005;
Sezen, 2009). Besin dederi yiksek bir gida olan tavuk eti ile yeni bir Grin formilasyonu hazirlanarak
tiketimin arttirlmasi dusunulerek; tavuk eti toz forma donusturtlmistir. Halihazirda gida piyasasinda
tavuk etinin toz formu ile var olan dogal bir triin olmamasi da bu dusuinceyi kuvvetlendirmistir.

Bu calisma ile dogal antimikrobiyal aktiviteye sahip yeni bir Grtn Uretilmesi hedeflenmistir. Propolisin
gidalarda kullanim olanaklari da aragtirmanin hedefleri arasindadir. Uretilen Griiniin su igeriginin dusrilerek
toz haline getirilmesi ve buna bagl olarak son Uriiniin depolama stirecinin uzatiimasi amaglanmigtir. Ayrica,
az miktarlarda (1 g) paketleme yapildigindan tek kullanimlik olarak hazirlanmigtir. Uriin, propolis ilaveli
oldugundan, propolisin antimikrobiyal, antioksidan ézelliklerinden de yararlaniimasi disUnulmustar.

MATERYAL ve YONTEM

Arastirma materyali olarak kullanilan tavuk gogus eti Karaman ilinde bulunan kasaplardan;
koruyucu madde olarak kullanilan propolis 6érnekleri Tunceli'nin Pertek ilgesindeki ari kovanlarindan
toplanarak temin edilmistir.

Ham madde olarak kullanilan tavuk etinin nem, protein, yag, kil ve pH analizleri ile propolisin
ekstrakt hazirlanmadan énce nem, protein, kiil ve renk (L', a’, b") analizleri yapiimistir. Rutin analizler igin
her bir parametre faktdriyel deneme desenine goére; 1 (tavuk eti) x 4 (1 kontrol + 3 propolis
konsantrasyonu (%1, %2 ve %3)) x 5 (depolama suresi (giin)) x 3 (paralel) x 2 (tekerrtir) = 120 6rnek
Uzerinde gergeklestirilmistir.

Tavuk eti ekstrakti (tozu) uretimi

Tavuk érnekleri su igerisinde (1:5) haslanmistir. Haslanan ve kusbasi halinde dogranan etlerin nem
miktarlari etivde (Protech, drying owen) 105°C’de 60 dk sire ile azaltiimigtir. Degirmende (Polymix- PX-
MFC 90D) 2 mm gbzenek c¢apina sahip olan elekten gegirilerek 6gutulip et suyuna ilave edilmistir.
Ogutilmus etleri igeren haglama suyu 160°C’de etiiv (Niive-FN 055) igerisinde erimis olan %1, %2 ve %3
konsantrasyonlarindaki propolis ile karistirimistir. Olusan karisim cam balonlara aktarilip rotary
evaporatérden (IKA RV 10; 55°C’de, dislk basingta 3 saat sire ile) evapore edildikten sonra (-18°C)'de
dondurulmustur. Donmus karisim liyofilizatérde (Scanvac-coolsafe) dondurularak kurumasi saglanmistir.
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Kuruyan drnekler balonlardan alinip polietilen posetlerde 1 gram olacak sekilde tartiip ambalajlanmis
ve oda sicakliginda depolanmigtir.

Renk Tayini

Numunelerin renk analizi Hunter Lab kolorimetresi ile 6rneklerin 3 farkli noktasindan okumalar
yapilarak L (parlaklik), a (xkirmizi-yesil), b*(isarl-mavi) degerleri tanimlanmigtir (Hunt vd., 1991).

Yag Tayini

Yag tayini Soxhterm ekstraksiyon (Gerhardt Soxhterm SE-416 ) yontemiyle gerceklestiriimis olup,
her bir drnekten 10 g tartilarak cihazin ekstraksiyon kartusuna yerlestiriimis ve ¢6zicu olarak 150 ml n-
hekzan kullaniimistir. Ekstraksiyon sonunda cam kaplar 103°C’lik etlivde bir saat kurutulup sabit tartima
getirilmistir. Yag verimleri %yag olarak verilmistir (Majors, 2006).

Thiobarbitirik asit (TBA) tayini

0.5 g 6rnek 50°C’deki 50 ml saf su ile 2 dk homojenize edilmistir. Homojenat distilasyon balonuna
aktarilip ve Uzerine 47.5 ml saf su eklenmistir. Képlk Onleyici olarak parafin ilave edilip distilasyon
diizenegine baglanmistir. Yaklasik 50 ml distilat toplanana kadar distilasyona devam edilmistir. 5 ml
distilat kapakl tuplere alinip Gzerine 5 ml TBA reaktifi eklenmigstir. Sahit (Kér) deneme i¢in de 5 ml TBA
reaktifi kullanilarak saf suya eklenmistir. Tupler iyice karistirildiktan sonra kaynar su banyosuna (95°C)
konulup 35 dk bekletilip, daha sonra 10 dk su iginde sogutulmustur. Hafif pembe renge sahip ¢ozeltiler
spektrofotometre kivetlerine aktarilip, sahite karsi 538 nm’de absorbans okunmustur (AOAC, 2000).

Protein analizi

Protein miktari, Kjeldahl metodu kullanilarak AACC Method No: 46-11.02 (AACC, 2000)’'e godre
belirlenmistir. Orneklerden 1 g tartilarak tiplere alinmistir. Her tiipe 7 g K,SO, ve Selenyum katalizorleri
ilave edilmistir. 10 mL H,SO, ve 5 mL H,0O, eklenerek yakma unitesinde (Gerhardt, Turbotherm,
Almanya) 420°C’de 2 saat yakilmistir. % 50’lik NaOH ve % 4’lUk indikator borik asit ¢ozeltisi ile distilasyon
(Gerhardt, Vapodest, Aimanya) yapiimistir. 0.25 N HCI ile titrasyon sonrasinda, titrasyon sonucunda elde
edilen HCI hacminden asagidaki esitlik kullanilarak azot degeri elde edilmistir. Denklem 1 kullanilarak
hesaplamalar yapilmis olup protein degerleri 2 degerin ortalamasi olarak verilmis ve tim 6rneklerde azot
ceviri faktoru 6.25 olarak alinmigtir.

Azot = [(V = V) X 0.014 x 0.25 X 100]/m 1)

V= Numune i¢in harcanan HCI (mL)

Vo= Kér numune i¢in harcanan HCI miktari (mL)
m= numunenin miktari (ilk tartim) (g)

0,25= HCI normalitesi (N)

0,014= sabit deger

Aminoasit kompozisyonu

0.5 g toz numune, sodyum fosfat tamponu (10 nM, pH 7.3): metanol: tetrahidrofuran (80:19:1)
¢Ozeltisi icerisinde cozilerek %1-10 konsantrasyonlari elde edilmistir. 0.45 uym por c¢apina sahip olan
hidrofilik naylon siringa filtrelerinden stzulerek, 20 pl 6rnek HPLC cihazina (Agilent Tecnology, 1260 Infinity)
verilmistir. Akis sartlari; 3. dakikaya kadar 0.1 ml/dakika, daha sonra 1.5 ml/dakika olacak sekilde
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ayarlanmigtir. Kullanilan ¢ozeltiler A: sodyum fosfat tamponu (10 nM, pH 7.3): metanol: tetrahidrofuran
(80:19:1) ¢ozeltisi; B: sodyum fosfat tamponu (10 nM, pH 7.3): metanol (20:80). Analiz asamalari; 3.5 dakika
boyunca % 100 A, 6 dakika boyunca % 0-15 B, 5 dakika boyunca % 15 B, 5 dakika boyunca % 15-30 B, 4
dakika boyunca % 30-40 B ve 12 dakika boyunca % 40-80 B olacak sekilde ayarlanmigtir. Olgiimler Diode
Array dedektorii (DAD) ile 340 ve 426 nm dalga boylarinda yapilmigtir (Paramas vd., 2006).

SEM gérintileme

Orneklerin SEM analizleri icin et érneklerinin tamami kontrol érnegine karsi taramali elektron
mikroskobu (EVO LS 10, ZEISS, UK) ile gériintiilenmistir. Ornekleri analiz igin hazirlamak amaciyla 6rnek
sabitleme, etanol dehidrasyonu, dondurarak kurutma ve puUskirterek kaplama islemleri Cao ve ark.
(2012)a gore gercgeklestiriimistir. SEM icin 6rnekler, 0.1 M fosfat tampon ¢oézeltisi (pH 7.0) icerisinde %2.5
glutaraldehit ile en az 24 saat boyunca sabitlenmistir. Sabitlenen érnekler 0.5 mm x 3.1 mm x 3.2 mm
boyutundaki parcalara kesilerek artan konsantrasyondaki etanol ¢ozeltileri ile (% 50, 70, 90, 95, 100)
muamele edilerek suyu uzaklastiriimistir. Ornekler son olarak tersiyer biitil alkol icerisine aktarilip
dondurularak kurutulmustur. Ardindan iletkenligi artirmak ve goruntu kalitesini yikseltmek igin numuneler
altin kaplama cihazi ile (Cressington Sputter Coater, 7002, 7002-220, USA) altin kaplanarak SEM
cihazina yerlestiriimistir. Kaplama Analiz dncesi 6rnekler kurutularak 1x1x1 cm boyutlarinda hazirlanip
iletkenligi artirmak ve goruntu kalitesini ylkseltmek igin numuneler altin kaplama cihazi ile (Cressington
Sputter Coater, 7002, 7002-220, USA) altinla kaplanmistir.

istatistiki analizler

Arastirmadan elde edilen veriler MINITAB Release® 16.1.0 (MiniTab, 2010) programi kullanilarak
varyans analizine (ANOVA) tabi tutularak degerlendirilmistir. Ortalamalar Duncan Coklu Karsilastirma
Testi ile degerlendiriimis ve uygulama gruplari arasinda farkhlik olup olmadigi ortaya konmustur
(Snedecor & Cochran, 1980; Mstat, 1986).

ARASTIRMA SONUCLARI ve TARTISMA

Bu calismada kullanilan tavuk gogus etinin nem degeri % 75.21, protein degeri % 22.15, yag
miktar1 % 1.22 ve kul miktari % 1.04 olarak belirlenirken, pH degeri 5.82 olarak dlgulmustir. Propolis ise
% 0.79 nem, % 1.45 protein, % 0.40 kil icerigine sahiptir. Ayrica renk degerleri de 5.82 (L*), 9.98 (a*),
9.62 (b*) olarak dlgulmustar.

Renk sonuglar

L*, a* ve b* degerleri Uzerine depolama siresi ile propolis miktari interaksiyonunun etkilerinin
istatistiki olarak énemli (p<0.01) oldugu bulunmustur (Sekil 1).

Orneklerin L* (parlaklik) degerleri depolamaya bagl olarak 69,56-83,29 arasinda degisiklik
gOstermektedir. En disik L* dederine sahip olan érnegin depolamanin 120. ginine ait %3 propolis
ekstrakti iceren 6érnek; en parlak érnedin ise depolamanin 15. gunine ait kontrol (propolis ekstrakti
icermeyen) 6rnegdi oldugu tespit edilmistir (Sekil 1).

Propolis ilaveli érneklerin L* deg@erleri propolis icermeyen érneklere gére daha diisuk bulunmustur.
Calismada kullanilan propolis koyu kahverengi/koyu sari renkte oldugu igin orneklerin renginde bir
kararmaya neden oldugu dusunulmektedir.

Orneklerin a* (kirmizilik) degerleri depolamaya bagli olarak 5,05-0,61 arasinda degisiklik
gOstermektedir. En dusik a* degerine sahip olan drnegin depolamanin 30. glnine ait %3 propolis
ekstrakti iceren 6rnek; en kirmizi 6rnegin ise depolamanin 120. gliniine ait %3 propolis ekstrakti iceren
drnegin oldugu tespit edilmigstir (Sekil 1).
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Sekil 1. Depolama sturesinin ve farkl propolis konsantrasyonlarinin renk parametreleri Gzerine etkileri.

Figure 1. Effects of storage time and different propolis concentrations on color parameters.

Orneklerdeki propolis konsantrasyonu arttikca depolamaya bagli a* degerlerinde bir dalgalanma
gOrulmastar.

Orneklerin b* (sarilik) degerleri depolamaya bagli olarak 28,82-16,63 arasinda degisiklik
gostermektedir. En disik b* degerine sahip olan 6rnegin depolamanin 30. glinine ait %1 propolis
ekstrakti iceren 6rnek; en sari drnegin ise depolamanin 120. gunine ait %2 propolis ekstrakti iceren
Ornegin oldugu tespit edilmistir (Sekil 1). Calismada kullanilan propolis rengi sari oldugundan kontrol
Ornegine kiyasla propolis iceren érneklerin b* degerlerinin yliksek olmasi beklenen bir durumdur.

Candir vd. (2009) cileklerin depolanmasi Uzerine propolisin etkisini arastirmiglardir. Depolama
siuresi boyunca propolis muamelesinin ¢ilegin ylzey parlakhd: Gzerinde bir etkisinin olmadigi veya ¢ok az
bir etkiye sahip oldugu belirtiimistir. Depolama siresi icerisinde L* degerinin ilk verilere gére nispeten
arttigi rapor edilmigtir. a* ve b* degerleri Gzerinde, yapilan ¢alismada oldugu gibi propolisin énemli bir
etkiye sahip oldugu da belirtilmigtir.

Sulcerova vd. (2011), polen ve propolis ilaveli yemler ile beslenen etlik piliclerin kesimden sonra
g6gus etleri icin Olcilen pH degerlerine bagl olarak renk parametrelerini arastirmislardir. Kontrol
grubunun pH’1 propolis ve polen ilave edilen yemlerle beslenen tavuklarin gégis etlerine gére 6nemli
derecede disik bulunmustur. pH'nin disitk olmasi renkte solgunluga neden oldugunda L degerinin de
dismesi anlamina gelmektedir. Yapilan c¢alismanin depolamanin 90.glinunde alinan sonuglar ile
benzerlik gbstermektedir.

Yag sonuglari

Yag degerleri Uzerine depolama suresi ile propolis miktari interaksiyonunun etkilerinin istatistiki
olarak 6nemli (p<0.01) oldugu bulunmustur (Sekil 2).

Orneklerin yag degerleri depolamaya bagl olarak %3,8- 9,24 arasinda degisiklik gostermektedir.
En duslik yag igerigine sahip olan 6rnegin depolamanin 15. gliniine ait %3 propolis ekstrakti iceren
drnek; en yagl 6rnegin ise depolamanin 120. giintne ait %2 propolis ekstrakti iceren 6rnek oldugu tespit
edilmistir (Sekil 2).

Depolama siresine bagh olarak drneklerin yag icerikleri 6nce azalmis daha sonra da bir artis
gOstermistir. Propolis ilavesi de érneklerin yag iceriginde 6nce bir artis daha sonra bir azalma meydana
getirmigtir. Belirlenen artisin sebebinin propolisin yapisinda bulundurdugu balmumundan kaynakh
olabilecedi disunilmektedir. Bu durum ayni zamanda propolisin yagi tutabilme ihtimalini de
dusundidrmuastar.
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Sekil 2. Depolama stresinin ve farkl propolis konsantrasyonlarinin yag igerigi tizerine etkileri.

Figure 2. The effects of storage time and different propolis concentrations on the fat content.

Tavuk but ve gbégus etlerinin dondurularak 6 ay depolandidi bir calismada, arastirmaci depolama
suresince tavuk but ve gogdus etlerinin yag miktarlarinin arttigini bildirilmistir. Yapilan ¢alismada
depolamanin 120.guntinde, %1 propolis iceren érnek haricindeki érneklerden alinan sonuglar ile benzerlik
gostermektedir. Depolama suresinin, renk parametreleri (L°, a’, b") degerleri tizerinde de etkili oldugu
ifade edilmistir. (Bilgin, 2005). Yapilan calismada da depoma suresi renk de@erleri Uzerinde etkili
olmustur. Kasaplik pilicler Uzerine propolisin etkisinin arastirildigi bir ¢calismada, propolisin karin bdlgesi
(abdominal) yaglarini azalttigi belirtiimistir. Propolisin yag konsantrasyonunu azaltmasinin sebebi olarak,
yapisinda bulunan flavonoidler gésterilmistir. Bu flavanoidlerin plazmadaki yag seviyesini azalttigi, glikoz
toleransini gelistirdigi ve obeziteyi azalttigi belirtiimistir (Botsoglou vd., 2002; Denli vd., 2005; Seven vd.,
2008). Kasaplik piliclerin yemlerine propolis (400 mg/kg) ilave edilen bir caligmada piligler bu yemlerle 42
glin boyunca beslenmistir. 42. ginde dlgulen yad konsantrasyonunun arttigi tespit edilmistir (939/100g)
(Ha&¢ik vd., 2016). Yapilan calisma ile de gérulduga gibi propolis kullaniminin yag konsantrasyonunu
arttinici bir etkisi bulunmaktadir.

TBA sonuglari

TBA degerleri lizerine depolama stresi ile propolis miktari interaksiyonunun etkilerinin istatistiki
olarak énemli (p<0.01) oldugu bulunmustur (Sekil 3).

Orneklerin TBA degerleri depolamaya bagli olarak 0,45-0,11 arasinda degisiklik géstermektedir. En
distk TBA degerine sahip olan érnedin depolamanin 15. glinline ait %1 propolis ekstrakti iceren érnek;
en yuksek TBA degerine sahip 6rnegin ise depolamanin 120. glinine ait kontrol 6érnegi oldugu tespit
edilmistir (Sekil 3).

Propolis igceren érneklerin oksidasyonu depolamanin tiim ginlerinde kontrol érneklerine goére daha
yavas olmustur. Bu durum propolisin tavuk ekstrakti 6érnekleri icin depolama sirasinda lipit oksidasyonunu
azaltmak veya 6nlemek amaciyla kullanilabilecegini gésterir. Propolisin lipitleri baglayarak yeni bir bilesik
olusturmus olabilecedi ve bunun sonucunda da TBA degerinin distigu disunulmektedir. Propolisin yag
oksidasyonunu onleyici bir etkisi vardir. Bu sebeple 6rneklerdeki propolis konsantrasyonu arttik¢a
malonaldehyde konsantrasyonu azalmis olabilir. Ancak depolama suresince 6rnekler havadan nem
(oksijen) kapmis olabilir ve bu sebeple lipit oksidasyonunun arttigi gézlenmis olabilir.

Ali vd. (2010) dogu bélge sosislerinin Uzerine propolisin antioksidan aktivitesini arastirmak
amaciyla drneklere propolisin etanolik ekstraktlarini ilave edip 5°C’de depolamiglardir. Kontrol érnekleri
depolamanin 12. ginde bozulmaya bagslarken; propolis iceren o&rneklerde 21. ginde bozulma
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g6zlenmistir. Yapilan c¢alismada oldugu gibi, TBA degerinin tim O&rneklerde arttigi ancak kontrol
orneklerine kiyasla propolis iceren dérneklerdeki artisin ¢ok daha az oldugu rapor edilmistir. Bobko vd.
(2015) propolisin etanolik ekstraktinin broiler tavuklarin gogis eti UGzerindeki antioksidan etkisini
incelemiglerdir. Tavuklari 42 gunlik olana kadar propolis igeren bir karisimla beslemiglerdir. Daha sonra
tavuklari kesip, 6 ay buzdolabi kosullarinda depo etmiglerdir. Sure sonunda propolis icermeyen yemlerle
beslenen tavuklarin etlerinde oél¢ilen malonaldehit miktari (0.170 mg/kg) digerlerine (0.150 ve 0.139
mg/kg) gore daha yliksek bulunmustur. Yapilan ¢alismada depolama siresi sonunda propolis icermeyen
kontrol grubunda malonaldehit miktari 0.45 mg/kg ve propolis iceren 6rnek gruplarinda sirasiyla 0.20
mg/kg, 0.21 mg/kg ve 0.21 mg/kg olarak tespit edilmistir. Bobko vd. (2015)'in elde ettidi sonuclara goére
daha yiksek veriler elde edilmistir. Bu farkliigin kullanilan propolisin biyokimyasal yapisindan
kaynaklanabilecegi dusUnulmektedir. Bobko vd. (2016) yaptiklari diger bir calismada da propolis ve polen
ile probiyotiklerin kombinasyonunun broiler tavuklarin gdégdus eti Uzerindeki antioksidan etkisini
incelemiglerdir. Bir grup tavugu yemlerine ilave edilen polen (400 mg/kg) ve 3.3 g probiyotik ilavesi ile;
diger grubu ise yemlerine propolis (400 mg/kg) ilavesi ile 42 giin boyunca beslemiglerdir. Stire sonunda
tavuklari kesip 7 giin depolamislardir. En disik (0.141 mg malonaldehit/kg) antioksidan etkiyi gdsteren
grubun kontrol grubu oldugunu belirtmiglerdir. Propolis ile beslenen grupta 0.128 mg malonaldehit/kg
sonucu elde edilirken; diger grup ile beslenen tavuklarda 0.139 mg malonaldehit/kg sonucunu elde
etmislerdir. Yapilan calismaya gére daha yuksek antioksidan aktivite géstermistir. Propolisin toplanma
yeri ve zamani da bu farkliigin sebepleri arasinda goésterilebilir. Ayni zamanda propolisin yapisinda
bulunan fenolik bilegenler ile miktari da antioksidan aktiviteyi etkilemektedir.
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Sekil 3. Depolama stresinin ve farkl propolis konsantrasyonlarinin TBA degeri lzerine etkileri.

Figure 3. The effects of storage time and different propolis concentrations on TBA value.

Protein sonuglari

Orneklerin protein konsantrasyonlari % 60.24-% 71.55 degerleri arasinda degismektedir. Orneklerin
propolis konsantrasyonu arttikga, protein miktarlari da bir artis gostermis, ancak % 3 propolis
konsantrasyonuna sahip 6rnekte yeniden bir dists gdzlenmistir. % 3 propolis konsantrasyonuna sahip olan
ornek en disuk protein miktarina sahipken; % 2 propolis konsantrasyonuna sahip olan 6rnegin en yiksek
protein miktarina sahip oldugu saptanmistir (Cizelge 1). Calismada kullanilan propolis protein igerigine (%
1.45) sahip oldugundan propolis ilavesi ile protein konsantrasyonunun artmasi beklenen bir sonugctur.

2005 yihinda yapilan bir galismada tavuk gdgus ve but etleri dondurularak 6 ay sire ile
depolanmigtir. Depolama siresince o6rneklerin protein oranlarinin arttigi belirtilmigtir (Bilgin, 2005).
Yapilan g¢alismada da propolis iceren drneklerin depolama sonunda protein konsantrasyonlari artmistir.
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Has¢ik vd. (2016) yaptiklari calismada Ross 308 tiri kasaplk piliglerin yemlerine 400 mg/kg
konsantasyonunda propolis ilave edip, piligcleri 42 gin boyunca bu yemlerle beslemislerdir. 21. glnin
sonunda protein konsantrasyonunu 210.76 g/kg; 42. ginin sonunda ise 190.42 g/kg olarak tespit
etmislerdir. Propolis drneklerinin kimyasal kompozisyonlarinin arastinildigi bir ¢calismada; arastirmacilar
Brezilya’dan topladiklari propolis Orneklerinin @ % 0.84-10.58 degerleri arasinda bir protein
konsantrasyonuna sahip oldugunu vurgulamislardir (MACHADO vd., 2016). Yapilan ¢alismada tespit
edilen protein miktari bu degerden oldukga yiiksektir. Tavuk etinin yapisinda da protein bulundugundan
elde edilen sonuglarin yiksek olmasi beklenen bir durumdur.

Cizelge 1. Farkli propolis konsantrasyonlarinin protein igerigi sonuglari

Table 1. Results on protein content of different propolis concentrations

Ornekler Protein (%)
Kontrol 71.55
%21propolis iceren drnek 72,61
%2propolis iceren 6rnek 73.13
%3propolis iceren drnek 60.24

Aminoasit sonuglari

Propolis iceren ve icermeyen bitiin 6rneklerde aspartik asit, glutamik asit, serin, glisin, histidin, arjinin,
treonin, alanin, prolin, tirozin, valin, metiyonin, izolésin, I6sin, fenilalenin ve lizin aminoasitlerinin varlig tespit
edilmistir (Cizelge 2). Cizelge 2'de kontrol 6rneginde en ylksek konsantrasyonda bulunan aminoasit glutamik
asit iken; propolis iceren 6rneklerde en yiiksek konsantrasyonda bulunan aminoasit histidindir.

Cizelge 2. Farkli propolis konsantrasyonlarinin aminoasit gesidi ve icerigi sonuglari (mg/100 g)

Table 2. Results of different propolis concentrations on amino acid type and content (mg/100 g)

Amino asit Tavuk eti ekstraktlarina (tozu) ilave edilen propolis miktarlari (%)
profili Kontrol (%0) %1 %2 %3
Aspartik asit 6432 5258 4704 3427
Glutamik asit 9661 8667 8418 6490
Serin 4861 4274 4405 3862
Glisin 3861 3763 3774 4591
Histidin 8965 10939 10303 12069
Arjinin 2389 2490 1994 959
Treonin 8775 8225 8637 9067
Alanin 4451 4222 4271 4331
Prolin 3804 3974 4199 5253
Trozin 2576 2734 2900 3553
Valin 3734 3685 3715 4630
Metiyonin 2222 2429 2521 2729
izo-Lésin 3567 3583 3588 4499
Lésin 6231 6415 6615 7780
Fenil alanin 3006 3189 3293 4418
Lizin 5984 5000 5055 2302

Tavuk eti ekstraktlarinda glutamik asitin fazla olmasi, ¢calismada kullanilan propolisin glutamik asit
bakimindan zengin olabilecegi ihtimalini disindirmektedir. Glutamik asit gug¢li bir antioksidan 6zellige
sahip aminoasittir. Yuksek glutamik asit icerigi, ¢calismada kullanilan propolisin antioksidan 6zelliginin
sebepleri arasinda gésterilebilir. Orneklerin TBA miktarlarindaki diislisiin bir sebebi olarak disiinilebilir.
Orneklerdeki propolis konsantrasonu arttikga bazi aminoasitlerin (prolin, tirozin, metiyonin, izolésin, 16sin,
fenilalenin) konsantrasyonlari artarken; bazilarinin konsantrasyonu azalmis (aspartik asit, glutamik asit),
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digerlerinin konsantrasyonlarinda dalgalanmalar meydana gelmistir. Kontrol, % 1 ve % 2 propolis iceren
orneklerde en duslk konsantrasyonda tespit edilen aminoasit metiyonin iken; % 3 propolis iceren érnekte
en dislik konsantrasyonda bulunan aminoasit arjinin olmustur.

Calismada kullanilan propolis (% 1.45) protein igerdigine sahip oldugundan dolayi propolis ilaveli
Orneklerde aminoasit konsantrasyonunun artmasi beklenen bir sonugtur. Ancak orneklerdeki propolis
konsantrasyonu arttikca aminoasit konsantrasyonunun azalmasinin sebebinin tavuk goégls etinin yapisi
olabilecedi dusunulmektedir. Kullanilan etlerin yapisinda bulunan bilesenlerin aminoasiti baglamis olmasi
dusindlen ihtimaller arasindadir.

Eroglu vd. (2016) yaptiklari bir arastirmada Ardahan’in ari yetistiriciligi yapilan 3 boélgesinden 60
adet propolis 6rnegi toplayip, aminoasit kompozisyonunu incelemislerdir. incelenen 3 bélgeden (Sugéze,
Kartalpinar, Kumlukéz) toplanan propolis drneklerinin timinde aspartik asit, glutamik asit, serin, glisin,
histidin, arjinin, treonin, alanin, prolin, trozin, valin, metiyonin, izoldsin, 16sin, fenilalenin, lizin ve triptofan
olmak lzere 17 amino asidin varligi tespit edilmistir. En ylksek konsantrasyonda (332 mg/100 g) bulunan
aminoaisidin Sugbze yoresinden toplanan propoliste bulunan I6sin aminoasidi oldugunu belirtmiglerdir.
Belirtilen diger iki bolge icin de (Kartalpinar igin 163 mg/100 g ve Kumlukoz i¢in 115 mg/100 g) en fazla
I6sin aminoasidi bulunmustur. Lésin kas yapisinin kuvvetlenmesi agisindan énemli oldugu igin bal
arilarinin en fazla ihtiyag duydugu aminoasit oldugunu belirtmiglerdir. Propolisin toplanmasi sirasindaki
ucus ve kas hareketleri icin en fazla ihtiyag duyulan aminoasidin 16sin oldugu rapor edilmistir.

Propolisin toplandigi cografya ve toplanma zamani bilesiminde bulunan bilesenlerin farkli olmasina
neden olmaktadir. Konuyla ilgili daha énce yapilan ¢alismalar incelendiginde propolis yapisinda bulunan
aminoasit kompozisyonunun ve miktarlarinin farkl oldugu gérilmektedir.

SEM sonuglari

Sekil 4, 5, 6 ve 7’de tavuk eti ekstraktlarina ait sirasiyla %0, %1, %2 ve %3 propolis iceren drneklerin
depolamanin 120. gliiniinde, 10.000 katlik bir baylutme ile alinan SEM gérintleri gérilmektedir.

Fibril benzeri yapilar yakindan goérilmektedir. Ylzeyin purizli olmasinin yaninda gesitli sekillerde
farkl yapilarin da mevcut oldugu gozlenmistir (Sekil 4).

@ Signal A = SE1 EHT = 20.00 kv Y g -
et WD = 10.0 mm | Probe = 50 pA (|

Sekil 4. Propolis igermeyen kontrol 6rneginin SEM gérintuleri.

Figure 4. SEM images of the propolis-free control sample.
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Tavuk ekstrakti kontrol grubu ile propolis iceren érneklerine gore purizliligin arttigi gériimektedir.
ParizlGligan artmasinin yaninda yapida dallanmaya benzer bir durum da s6z konusudur. Yapinin daha
karmasik oldugu gorilmektedir (Sekil 5).

" T ! ! « u
@ o sLrmy meweo 7 Gy
Sekil 5. %1 propolis igeren érnegin SEM gériintuleri.
Figure 5. SEM images of the sample containing 1% propolis.

Yapidaki yuvarlak kisimlarin daha fazla oldugu, purizlGligan arttidi, dallanmaya benzer yapilarin
oldugu gortlmektedir. Nispeten homojen bir dagihm elde edilmistir (Sekil 6).

@ Signal A = SE1 EHT=2000KV ppag= 1000Kkx 0 P7
5 WO = 10,0 mm IProbe = S0pA H

Sekil 6. %2 propolis igeren érnegin SEM gériintuleri.

Figure 6. SEM images of the sample containing 2% propolis.

Gorintl yogunlugunun arttiyi gorilmektedir. Dallanma benzeri yapilar gérilmekle birlikte yapilarda
bir sinme mevcuttur. Herhangi bir homojenlik s6z konusu degildir. Tavuk eti ekstraktlarinin SEM
goruntilerinde gbzlenen kiguk ve nispeten homojen yapilar, Griinin oransal olarak yuksek miktarda toz
haline getirilebilmesinden kaynakl olabilecedi dusunulmektedir (Sekil 7).

@ o SEme wewen 7 gy
Sekil 7. %3 propolis igeren érnegin SEM gorintuleri.
Figure 7. SEM images of the sample containing 3% propolis.
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Brezilya’dan toplanan yesil propolislerin etanol ve karbondioksit ile ¢oziindirilmesinin propolis
orneklerinin SEM gorintuleri ¢ekilmis ve kullanilan propolislerin biylk kimeler olusturma egiliminde
oldugu belirtiimistir (Machado vd., 2015). Tylkowski vd. (2010)’'nin Bulgaristan’dan toplanan propolis
Ornekleri ile ydruttikleri bir calismada propolis &rneklerinin SEM goérUntllerinde puriazli bir yapi
g6zlemlediklerini belirtmislerdir. Yapilan ¢alismada da elde edilen gorintiilerde érnekler, kiimeler halinde
ve plruzlu bir yapiya sahiptir.

Et endustrisi agisindan en dnemli sorunlardan biri lipit oksidasyonudur. Tavuk ekstrakti érnekleri
acisindan lipit oksidasyonunun dogal bir koruyucu tarafindan &nlenmesi amaciyla propolis
kullanilabilecegi dusunilmektedir. Farkli tir bolgelerden toplanan propolis 6rneklerinin 6zellikle aminoasit
icerikleri ve konsantrasyonlari farkli oldugundan dolayi; bu drneklerle ilgili daha fazla arastirma yapilarak,
kompozisyonlari daha net bir sekilde ortaya konmalidir. Béylece belli aminoasitler agisindan fakir olan
gidalara propolis ilavesi ile daha fazla besleyici ve tuketilebilir bir hale getirilebilirler.

Propolis ilavesinin tavuk ekstraktlarinin protein iceriklerini nispeten arttirdigi belirlenmisgtir.
Propolisin, protein igerigi fakir olan gidalarda da kullanimi arastirilmali, benzer sonuglarla karsilasilirsa
dogdal protein takviyesi olarak kullanilabilirligi diastnalimelidir.
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Amag: Bu cgalismada, fonksiyonel 6zelligi iyi bilinen bademden elde edilen
badem sutu, yumurta beyazi protein tozu (EWPP) ve sakkaroz - maltoz ile
zenginlestirilerek, sit bazli olmayan yodurt benzeri fermente bir trun Gretilmesi
amaclanmigtir.

Materyal ve Yontem: Sakkaroz ve maltoz, badem sitine %1.0 w/v oraninda
eklenmistir. Daha sonra sakkaroz ve maltozlu sutler 85 °C'de 20 dakika pastorize
edilmis ve sogutulmustur. Sogutmanin ardindan yumurta aki protein tozu (%6 w/v)
ve kuru madde %12-13'e ayarlanmistir. Bu galismada, EWPP ve sakkaroz -
maltoz ile elde edilen yogurt benzeri Urinlerin depolamanin 1., 7., 14. ve 21.
gunlerinde fiziko-kimyasal, reolojik ve duyusal 6zellikleri belilenmistir.Yag asidi
kompozisyonlari depolamanin ilk giiniinde belirlenmistir.

Arastirma Bulgulari: Sonug olarak galismada, sit esasli olmayan fermente
rtinlerin fiziko-kimyasal, duyusal, reolojik ve mikrobiyolojik ¢zellikler agisindan
inek sltinden yapilan yogurda yakin Ozelliklere sahip oldugu belirlenmistir.
Ancak bununla birlikte maltoz ilavesi ile Uretilen yogurt benzeri Urtnlerin tim
parametreler agisindan, sakkaroz ilaveli Uriinlere gore daha kabul edilebilir
oldugu da saptanmistir.

Sonug¢: Badem sutiinden sakkaroz - maltoz kullanilarak yogurt benzeri Griin

Uretiminin mimkun oldugu hayvansal sitlerden uretilen fermente sit rinlerine
bir alternatif olabilece@i sonucuna varilmistir.

ABSTRACT

Objective: The objective of this study was to produce a non-dairy yogurt-like
fermented product by enriching almond milk obtained from almonds, whose
functional properties are well known, with egg white protein powder (EWPP)
and sucrose - maltose.

Material and Methods: Sucrose and maltose were added to almond milk at a
rate of 1.0% wi/v. Afterwards, sucrose and maltose milks were pasteurized at 85
°C for 20 minutes and cooled. Following the cooling, the egg white protein
powder (6% wi/v) and the dry matter were adjusted to 12-13%. In this study,
physico-chemical, rheological and sensory properties of yogurt-like products

were determined on the 1st, 7th, 14th and 21st days of storage. Fatty acid
compositions were determined on the first day of storage.

Results: It has been determined that non-dairy fermented products produced
from almond milk have similar properties to yogurt made from cow's milk in
terms of physico-chemical, sensory, rheological and microbiological properties.
However, it was also determined that yogurt-like products produced with the
addition of maltose were more acceptable than the fermented products with the
addition of sucrose in terms of all parameters.

Conclusion: It has been concluded that it is possible to produce yogurt-like
fermented milk products using different disaccharides from almond milk, and it
can be an alternative to fermented milk products produced from animal milk.
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GiRIiS
Badem sitl, uzun yillardan beri, laktoz intolerans kisilerde, kalsiyum, fosfor ve potasyum gibi

mineralleri yiksek dizeyde icermesi nedeni ile de hamileler, osteoporozlu bireyler ve gesitli rahatsizliklar
olanlarda inek sutu yerine kullaniimaktadir (Bernat vd., 2015).

Badem sutlndn bilesimi ile ilgili olarak yapilan ¢alismalar arasinda farkliliklar oldugu goérilmektedir
Bernat vd. (2014)’e gbre badem sitinde kurumaddenin 6.6 g/100 ml, suyun 93.4 g/100 ml, yagin 3.96
9/100 ml, proteinin 1.37 g/100 ml, karbonhidratin 0.1285 g/100 ml, lifin 0.58 g/100 ml ve kalin 0.325
g/100 ml duzeylerinde oldugu rapor edilmistir. Badem sutl bilesiminde kalsiyum 13.10 mg/100g ile
156.20 mg/100g arasinda, sodyum 3.40 mg/100g ile 6.38 mg/100g arasinda ve D vitamini dizeyi 41.66
IU olarak tespit edilmistir. Bilesiminde kolesterol ve doymus yag asitleri bulunmayan badem sutindn
kalori diizeyi 12.10 Kcal/100g ile 55.40 Kcal/100g arasinda oldugu bildiriimektedir (Yetunde & Ukpong,
2015). Badem yilksek kaliteli proteinlerin dnemli bir kaynagdi olmakta ve kuru agirhgin %16-22’ si protein
olarak bilinmektedir. Bademde ylksek oranda Arginin amino asidi bulunmakta ve bunun sindirim orani
yuksek olarak bildiriimektedir (He & Hekmat, 2015).

Badem sutl, genellikle sade icecek olarak tiketime sunulmaktadir. Bununla birlikte literatirlerde
farkh starter kdltdrler araciligr ile sit esasli olmayan fermente Urlnlere islenerek de tuketiminin
arttirlmasina ydnelik calismalarin oldugu goértlmektedir. Ancak, badem sutlinun sit esasl olmayan
fermente Urilnlere islenmesinde zorluklar ile karsilagiimaktadir. Bu zorluklardan en 6nemlisi, badem
sitinln bilesiminde yer alan karbonhidrat diizeyinin (ortalama 0.3 g/100ml siit), inek sitiine (4-5 g/100
ml) ve soya sitiine (1.7 g/100 ml) gbre oldukca dislk duzeyde olusudur. Fermente sit Uriinl eldesinde
kullanilan starter kilturler, fermantasyon sirasinda multifonksiyonel roller Ustelenmektedir. Badem suti
bilesiminde disuk dizeydeki karbonhidrat igeriginin, asitlik gelisimini etkiledidi, jellesme suresini uzattigi
ve viskoz olmayan bir Griin elde edildigi bildiriimektedir (Chang & Stone, 1990). Bernat (2014) tarafindan
yapilan bir ¢alismada, starter kiltir ilave edilmis badem sitiinde 24 saat sonunda pH diizeyinin 5 ve
Uzerinde elde edildigi bildiriimistir. Bu nedenle badem sitiinden starter klltirler araciligi ile fermente Urin
eldesinde karbonhidrat ilave edilmesi bir zorunluluk olusturmaktadir (Bernat vd.,2014).Starter kilturlerin
aktivitelerini arttirmak amaciyla Sakkaraoz ve Maltoz ilave deilmistir. Bu ¢alismada, bilesimi belirlenen
badem sutiune sakkaroz ve maltoz ayri ayri ilave edilmistir. Bu sekilde farkh disakkaritlerin badem
sutlinde starter kiltur aktivitesi ve Uretilen yogurt benzeri fermente Urinin fiziko-kimyasal, reolojik ve
duyusal dzellikleri Gzerine olan etkileri belirlenmistir. Calismada, kurumadde arttirrminda antimikrobiyal ve
antiviral 6zelliklere sahip (Kavas, 2017) pastérize yumurta beyazi protein tozu (YBPT) kullaniimistir.

MATERYAL ve YONTEM

Denememizde kullanilan kabuksuz ¢ig badem Tadim A.S. (Kocaeli-Turkiye), pastérize Alfasol®
marka yumurta beyazi protein tozu (YBPT) Kimbiotek Kimyevi Maddeler San.Tic. A.S. (istanbul-Tirkiye),
JOINTEC VB530 liyofilize yogurt kiltiri CSL laboratuvarindan (Strade per Merlino, 3,26839, Italy),
Sakkaroz (57-50-1) ve Maltoz (6363-53-7) Sigma-Aldrich firmasindan temin edilmistir.

Badem siti eldesi

Kabuksuz ¢ig badem 1: 3 oraninda su ile yaklasik 3-4 dakika karistirildiktan sonra 48 saat
buzdolabi kosullarinda bekletilmistir. 48 saat sonunda suyu stzilen bademler, 1: 3 oraninda tekrar su ile
Ultra Turrax Blendera (1200 rpm’ de 40 sn) (IKA, Merc, Germany) konmus ve 3-5 dakika homojenize
edildikten sonra, tilbentten suzilerek, fermente Urln Uretimine hazir hale gelmistir.

Siit esasli olmayan yogurt benzeri triin tUretimi

Calismada, YBPT ilavesi (yaklasik % 6 w/v) ile kurumaddesi % 12-13’e ayarlanmis badem sdtiine,
starter kiltir (%3 v/v), sakkaroz (% 1.0 w/v) ve maltoz (%1.0 w/v) ayri ayri ilave edilerek st esasli
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olmayan yogurt benzeri fermente UrUnler Uretilmistir (Sekil 1). Sakkaroz ve Maltoz kiltir aktivitesinde
etkili olmasi ve aromaya etkisi nedeniyle tercih edilmigtir. Arastirmada, badem suitune ilave edilen
sakkaroz ve maltoz orani, Bernat vd., (2014)’ un glikoz ve fruktoz igin bildirdigi referans degerden (0.75
w/v) daha yuksek olacak sekilde (% 1.0 w/v) siitin pastdrizasyonundan 6nce ilave edilmistir (Sekil 1.).

Badem suti
Kontrol Sakkaroz ilavesi (% 1.0 w/v) Maltoz ilavesi (% 1.0 w/v)
/
Isil islem (85°C/20 dakika)
Sogutma (50-55 °C)

Yumurta Beyazi Protein Tozu ilavesi (YBPT) (%6w/v)
Homojenizasyon (1200 rpm’ de 40 sn/3-5 dakika)
Starter Kiiltiir llavesi (42-43 °C/ %3 viv)
Plastik kaplara dolum (200 g)
inkiibasyon (42-43 °C)
inkiibasyon sonu kontrolii (pH 4.6)

«—  J

Badem S Fermen. (BSF=K) Sakkaroz+ Badem S Fermen. (BSFs) Maltoz+ Badem S Fermen. (BSFM)

Depolama (+4°C+1)

Sekil 1. Badem sitiinden 2 farkh disakkarit kullanimi ile yogurt benzeri trtin Gretimi.

Figure 1. Production of yogurt-like roducts from almond milk with the use of 2 different disaccharides.

Calismada YBPT, badem sitiinin pastérize edilip 50-55 °C’ ye sogutulmasindan sonra ilave
edilmigtir (YBPT’ nun pihtilasmamasi igin). Arastirmada fermente UrUn Uretiminde badem siti 3 esit
partiye ayriimistir. 1. partiye sakkaroz (% 1.0 w/v), 2. partiye maltoz (%1.0 w/v) ilave edilmig, 3. partiye
ise hicbir ingradiyent ilave edilmemistir. Her 3 parti ayri ayri 85 °C’ de 20 dakika pastorize edildikten
sonra, 50-55 °C’ ye sogutulmus ve her partiye %6 (w/v) oraninda YBPT ilave edilerek, Ultra Turrax
Blender (1200 rpm’ de 40 sn) (IKA, Merc, Germany) ile 3-5 dakika homojenize edilmistir. Daha sonra
ornekler 42-43 °C’ ye sogutulmus ve % 3 (w/v) oraninda starter kiiltlr ilave edilerek, sakkaroz ilaveli
badem st yogurt benzeri Grini (BSFs), maltoz ilaveli badem st fermente Grind (BSFy) ve sade
badem sutl yodurt benzeri Grtint (BSF=K) olacak sekilde drnekler hazirlanmistir. Plastik kaplara (200 g)
paylastirilan 6rnekler inkubasyona (42-43 °C) birakilmis ve pH 4.60' da inkUibasyona son verilmistir.
4°C+1’ de 28 glin depolanan érneklerde 1; 7.; 14. ve 28. glnlerde, fizikokimyasal, reolojik, mikrobiyolojik
ve duyusal analizler gergeklestirilmistir.

Badem sitl ve yogurt benzeri tiriinlerdeki analizler
Fiziko-kimyasal analizler

Badem sutl ve yogurt 6rneklerinde kurumadde (%), kil (%),yad (%) tayini AOAC, 2000 ‘e gore
yapilmistir. pH degeri SS -3 Zeromatic (Beckman Iinstruments inc., California,USA) marka pH metre ile
titrasyon asitligi (% laktik asit) ,protein degeri Kjeldahl yontemi ile belirlenmistir (AOAC, 2000),. Viskozite
degeri (cP) Dijital Viscometer, (V100003 /FungiLabAlpha) ile (Martensson et al., 2001) a goére cP olarak
belirlenmistir. Serum ayrilmasi Farooq & Haque, 1992 ‘e goére belirlenmstir. Tekstur Profil Analiz (TPA)
degerleri, Texture Analyzer (HDPL2/CEL5 /TA-XT Plus) ile tespit edilmistir. Karbonhidrat degeri (g) ise
Atago Polax x 2L (Japon) model polarimetre ile (Horwitz, 1965) saptanmistir.

337



Kavas & Kavas

Duyusal testler

Yogurt benzeri Urinlerin duyusal degerlendirmesi egitimli 10 panelist tarafindan 1-5 arasinda puan
verilerek depolamanin 1.;7.;10.;14.; ve 21. gunlerinde Uysal ve ark. (2004)’e gore yapilmistir.

istatistik

Yogurt érnekleri 3 paralel ve iki tekerrirli olarak incelenmistir. Bu amagla SPSS version 15 (IBM
SPSS Statistics) istatistik analiz paket programi kullaniimistir. Varyans analizi ANOVA sonucunda dnemli
¢ikan veriler, Duncan ¢oklu karsilastirma testine gore p<0.05 dizeyinde test edilmigtir.

Yogurt benzeri 6rneklerde yag asidi kompozisyonu ve yag ekstraksiyonu ile yag asiti metil
esterlerinin hazirlanmasi

Homojen hale getirilen her bir 6rnek Gerber metoduna gére ekstrakte edilerek yag elde edilmig
(ISO 11870: 2009 -IDF 152: 2009) ve yag asidi metil esterleri AOCS (2009)' e gbre hazirlanarak gaz
kromotografisinde (GC) incelenmistir. [Kromotografi; Supelco SP-2380 fused silica capillary column
(60m0.25mm i.d., 0.2 mm film thickness; Supelco Inc., Bellefonte, PA, USA) ve flame iyonize dedektorli
Hewlett-Packard GC (model 6890)'dir. Enjeksiyon hacmi 1ul. GC firin sicakligi 4°C/dakika oraninda 100
°C'den 220 °C’ye gelecek sekilde programlanmistir. Enjektor ve dedektor sicakligi 300°C, tasiyici gaz
Helyum ve akig orani 1ml/dak.’dir]. Yad asidi metil esterleri badem situ ve fermente orneklerde
depolamanin 1. gininde tespit edilmigtir.

Orneklerde mikrobiyolojik sayim/ diliisyon hazirlanmasi

Mikrobiyolojik sayimlar i¢in fermente 6rneklerden depolamanin analiz glinlerinde aseptik olarak
ornek alinmistir. 1/100 000; 1/1000.000;1/10 000 000 oraninda seyreltilmistir (Gobbetti vd., 1997).L.
bulgaricus sayimi icin MRS-Agar (Merck, Germany) kullaniimis, 42°C'de 3 gun anaerobik inkiibasyona
tabi tutulmustur. inkiibasyondan sonra olusan diizensiz beyaz renkteki koloniler (30 - 300) sayilarak
gramda L. bulgaricus sayisi kob/g olarak saptanmistir (Tharmaraj & Shah, 2003). S. thermophilus
sayiminda laktoz igeren M; agar besi yeri kullaniimigtir. Ekim yapilan petrilerin inkibasyonu aerobik
sartlarda 37°C’de 72 saat slreyle gergeklesmis ve inkiibasyon sonunda olusan tipik kolonilerin sayimi
gerceklestirilmigtir (Dave & Shah, 1997).

ARASTIRMA BULGULARI VE TARTISMA

Fiziko-kimyasal 6zellikler

Arastirmada badem sutiinde (BS) kurumadde %6.84, yag %3.52, protein % 1.28, titrasyon asitligi
(°SH) % 0.133, pH degeri 6.54, kil % 0.6 ve viskozitesi 3.49 cP (20°C) olarak belirlenmistir. Siit esasl
olmayan fermente 6rneklere ait fizikokimyasal 6zellikler Cizelge 1’de verilmistir.

Depolama boyunca yogurt drneklerinde pH degeri azalmis, % laktik asit (% LA) degeri ise artmistir.
1. ve 28. gunler arasinda BSFs ile BSFy 0Ornegindeki asitlik artisi BSF 6rnegdine gdre daha ylksek
belirlenmistir. BSFy, ‘deki artis, BSFs ‘den daha yliksek saptanmistir. Depolama boyunca asitlik artisi ile
karbonhidrat ilavesi/gcesidi arasindaki iliski 6nemli bulunmustur (p<0.05). Arastirmada BSFs ile BSFy,
orneklerindeki asitlik artisinin BSF 6rneginden yiksek olusu, badem sitiine % 1 (w/v) dizeyinde ilave
edilen maltoz ve sakkaroz igerigi ile iliskilendirilmistir. 1. ve 28. glnler arasinda érneklerde kurumadde
azalmistir. En ylUksek azalig sirasiyla; BSF; BSFs ve BSFy olarak belirlenmistir. Badem sitiinden siit
esasli olmayan yogurt benzeri Grin Uretiminde kullanilan karbonhidrat dizeyi/gesidi ile kurumadde
arasindaki iliski 6nemli bulunmustur ( p<0.05).

Yad depolama boyunca tum O&rneklerde azalmig, en ylksek azalma, BSF &rneginde tespit
edilirken, bunu sirasiyla BSFs ve BSFy Ornekleri izlemistir. Depolama boyunca BSFs ve BSFy' de
belirlenen yag dizeylerinin, BSF’ den daha ylksek oldugu tespit edilmistir. Bu durum, BSF’ de yuksek
olarak tespit edilen serum ayrilmasi ile iligkilendirilmistir.
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Cizelge 1. St esasli olmayan yogdurt benzeri 6rneklerde fiziko-kimyasal 6zellikler (n=3)

Table 1. Physicochemical Properties of Non-milk-based yogurt-like Samples (n = 3)

Depolama zamani BSF BSFs BSFum
1.gun 11.73+1.23*% 12.78+0.56%° 12.81+1.49*
Kurumadde (%) 7.gun 11.68+0.02** 12.14+0.14%® 12.44+0.23%
uru (1)
14. gin 10.54 +0.03*® 11.46+0.91%® 11.65+1.67%C
28.giin 9.85+0.06* 11.12+0.47%® 11.36+0.29%¢
1.gun 648 +0.06™" 915+0.01%° 1159+0.59%°
viskozite (cP) 7.gun 636 +0.14™ 1145+1.27"8 1192+0.42°¢
ISKOzIte (C
14.gin 621+0.08™ 1444+1.64"® 2356+0.73"°
28.giin 609+0.19" 1856+0.37"® 2841+0.47°C
1.gun 11.42+0.09* 6.41+0.73%° 5.24+1.47%
7.gun 15.06+0.06* 9.24+0.64™° 5.74+1.68°C
Serum ayrilmasi (9) } an aB ac
14.giin 17.7620.07 11.27+0.11 8.13+1.71
28.giin 20.88+0.04*" 12.89+0.06%° 9.47+1.91%
1.gun 4.60+0.49** 4.55+0.26%® 4.54+0.88%°
’ 7.gun 4.51+0.75* 4.39+1.71%® 4.37+0.61"°

P 14.giin 4.50+0.64%" 4.27+1.39%® 4.23+1.22"¢
28.giin 4.40+0.67™ 4.18+2.51" 4.15+0.67°¢
1.gun 0.522+0.06™" 0.925+0.27%° 0.941+0.33%

) . 7.gun 0.524+0.07* 1.035+0.46%° 1.074+0.08"°
Titrasyon asitligi (%LA) ) bA bB be
14.giin 0.524+0.26 1.04620.31 1.119+0.66
28.giin 0.524+0.74"* 1.116+0.30"® 1.142+1.42°°
1.gun 3.48+0.14** 3.50+0.06™" 3.50+0.06™"
Yag (%) 7.gun 2.91+0.56* 3.41+0.01* 3.42+0.09*
a (1)

9 14.gin 2.06+0.87* 3.25+0.33* 3.37+0.47*
28giin 1.42+0.91% 3.18+0.57* 3.21+0.36™
1.gun 1.27+0.02*4 1.26+0.11* 1.26.4+0.01%®

Protein (%) 7.gun 1.21+0.03* 1.18+0.24* 1.17+0.07%®
rotein (Y

14.giin 1.12+0.09 1.08+0.16* 1.08+1.11%*

28.giin 1.02+0.22" 1.05+0.79 1.04+1.14"®

1.gun 0.17+0.05* 1.14+1.12°%* 1.12+0.07 *®

, 7.gun 0.11+0.14 1.09+2.10** 1.05+1.18 %8

Karbonhidrat (%) an an B

14.giin 0.06+1.10 1.01+0.05 0.97+1.23°

28.giin 0.03+0.09 ** 0.8+1.21* 0.82+1.36*°

1.gun 0.60+0.21 0.62+0.15* 0.62+0.13*

Kl (%) 7.gun 0.28+0.18* 0.44+0.27 0.45+0.17 *

u (1)
14.gin 0.19+0.34 0.31+0.49 0.31+0.26 ™
28.giin 0.18+0.17 * 0.27+0.52 0.28+0.12*

a,b,c Ayni sutundaki farkli ifadeye sahip de@erler arasindaki fark istatistiksel olarak 6nemlidir (p < 0,05).

A,B,C Ayni satirdaki farkli ifadeye sahip degerler arasindaki fark istatistiksel olarak énemlidir (p < 0,05).
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Karbonhidrat dizeyinin artisi ile starter kultdrlerin aktivitelerinde artis meydana gelmis, bunun
sonucunda Orneklerde asitlik ve viskozite artmis, serum ayrilmasi azalmistir. Arastirmada, BSF
orneklerinde tespit edilen bu durum, serum ayrilimasindaki artis ve badem situnde yetersiz korbonhidrat
dlzeyine bagli olarak ortaya g¢ikan dusik asitlik gelisimi ile iligskilendirilmistir. Arastirma sonuglarimiz,
serum ayrilmasi artisi ile mikroorganizmalar arasindaki simbiyotik iliskinin bozuldugunu, pH gelisiminin
yavagladigini ya da durdugunu ifade eden galismalar ile uyumlu bulunmustur (Tamime & Robinson,
1985). Protein ve karbonhidrat diizeyi depolama boyunca azalmistir. 1. ve 14. ginler arasinda 6rneklerde
tespit edilen protein ve karbonhidrat diizeyindeki en yiiksek azalma sirasiyla, BSFy, , BSFs ve BSF olarak
saptanmistir. Asitlik artisi ve karbonhidrat ilavesi/cesidi ile protein ve karbonhidrat diizeyi arasindaki iligki
onemli bulunmustur (p<0.05). Depolama boyunca o6rneklerde kil degerleri azalmis, kil degerinde
belirlenen en yuksek azalma sirasiyla; BSF; BSFy ve BSFs olarak siralanmistir (p>0.05).

Arastirmada serum ayrilmasi ve viskozite degerleri Cizelge 1’ de, tekstiur analiz sonuglar ise
Cizelge 2’ de verilmistir. Fermente bir sit Griini olan yogurtta kalite kriterlerinden biri pihti stabilitesidir.
Pihtinin reolojik 6zellikleri olarak bilinen konsistens (pihti stabilitesi=sertlik), serum ayrilmasi ve viskozite
Uzerine bir ¢ok faktor etki etmektedir. Bu faktorler arasinda, 6zellikle pH degeri, kurumadde ve protein
icerigi bnem tasimaktadir (Torre vd., 2003). Arastirmada, 6rneklerinin konsistens degerleri, karbonhidrat
¢esidi x zaman interaksiyonu acgisindan énemli bulunmustur (p<0.05). Bu nedenle, konsistens degerleri
bakimindan sit esasli olmayan yogurt benzeri 6rnekler arasindaki farklilik dnemli bulunmustur (p<0.05).
Depolama boyunca BSFy, ve BSFs 6rneklerinde konsistens (penetrometre degeri) degerleri diismus, yani
pihti stabilitesi (sertlik) artmis, BSF &rneklerinde ise bunun tersi tespit edilmistir. Konsistens degerleri
Uzerine depolamanin etkisi 6nemli bulunmustur (p<0.05). Nitekim bu sonug, serum ayrilmasindaki artis
(6rnekler arasinda en yiiksek serum ayrilmasi dederi) ve viskozitedeki azalis (6rnekler arasinda en disiik
viskozite degeri) ile dogrulanmistir. Arastirmada kurumadde ile pH, kurumadde ile sertlik arasindaki iligki
6nemli (p<0.05) bulunmustur.

Serum ayrilmasi, konsistens ve viskozite gibi kalite kriterleri ile paralellik gosterir. Arastirmada
serum ayrilmasi bakimindan o&rnekler arasindaki fark ve serum ayrilmasi ile karbonhidrat cesidi
arasindaki iliski 6nemli olmustur (p<0.05). Ayrica, serum ayrilmasi Uzerine, asitlik artisi ile depolamanin
etkisi de dnemli bulunmustur (p<0.05). Depolama boyunca tim 6rneklerde serum ayrilmasi artmig, en
yuksek serum ayriimasi sirasi ile, BSF, BSFs ve BSFy 6rneklerinde tespit edilmistir. SUt esasli olmayan
yogurt benzeri érneklerde viskozite ile, karbonhidrat ¢cesidi, asitlik artisi, depolama suresi, kurumadde ve
yag arasindaki iliski dnemli bulunmustur (p<0.05). Konu ile ilgili olarak yapilan ¢alismalarda, kurumadde
(Torre vd., 2003) ve yag orani ile (Brauss vd.,1999) viskozite ve sertlik arasinda dogrusal bir iligki oldugu
bildiriimektedir.

Calismada depolama boyunca sirasiyla BSF, ve BSFs 6rneklerinde viskozitenin arttiyi, BSF
drneklerinde ise azaldigi belirlenmigtir. Yogurtlarda asitligin artisi ve sogukta depolamanin uzamasi ile
viskozitenin arttigi bildiriimektedir (Beal vd., 1999). 1. ve 14. ginler arasinda en ylksek asitlik artisi BSFy,
drneklerinde belirlenmis, ayni drneklerde viskozite degeri 14. glinde 2356 cP, 28. gunde ise 2841 cP
olarak tespit edilmistir. Arastirmada, depolama boyunca pihti stabilitesi (sertlik) artmis ve depolamanin
etkisi 6Gnemli olmustur (p<0.05). Depolama boyunca BSFy‘de belirlenen sertlik, diger érneklerden yiksek
olarak tespit edilmistir. Arastirmada, sertlik ile, serum ayrilmasi, kurumadde, protein, laktoz, viskozite ve
asitlik artigi arasindaki iliski 6nemli bulunmustur (p<0.05). Depolama boyunca BSFy‘de serum ayriimasi
dusuk duzeyde gergeklesmis, BSFs orneklerinde belirlenen serum ayrilmasi ve kurumaddedeki azalma,
BSF orneklerine gore daha dislk olarak saptanmigtir. Sut bazli yodurt gibi fermente Grtinlerde pihtinin
reolojik ézellikleri; siitiin bilesimine, uygulanan sicakhida, pH, ¢dziinir Ca “orani ve diger faktorlere bagl
olarak gelismektedir. Asitligin artmasi, proteinler arasindaki interaksiyonun artmasina, serum ayriimasinin
azalmasina, sertligin artmasina, kalsiyumun daha ¢6zinir hale gelmesine ve sonugta viskozitenin
yikselmesine neden olmaktadir (Anema vd., 2004). Depolama boyunca BSF\ de belirlenen reolojik
ozelliklerin, BSFs orneklerinden daha iyi oldugu belirlenmistir.
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Cizelge 2. Siit Esasli Olmayan Yogurt Benzeri Uriinlerde Depolama Boyunca Tekstiir Degisimi.

Table 2. Texture Change During Storage in Non-Milk Based Yogurt-like Products (n=3)

DEPOLAMA ZAMANI BSF BSFs BSFum
1.gln 12.09+0.02%* 15.12+1.14*® 15.28+1.06"°
7.gn 11.03+0.06™ 15.63+1.86"® 15.85+1.66°°

SERTLIK (G) 14.giin 9.05+0.08" 15.75+1.13%  16.34+1.24C
28.gun 8.65+0.12°* 15.92+1.26"° 16.41+1.63°¢

1.gln 0.03+0.36*"  0.04+0.25®  0.10+0.88""°

7.gln 0.01+0.11"*  0.0620.74**  0.15+1.12"°

YAPISKANLIK 14.gin 0.01+0.06™  0.11+0.22°®  0.17+0.14%°
28.gun 0.01+0.56™  0.15+0.24°®  0.22+0.41°¢

1gun 2.00+1.24%"  3.11+1.12*®  4.42+0.01™°

7 .gun 2.06+1.89"  3.22+1.23%®  4.39+0.33"®

ESNEKLIK (MM) 14.glin 2.16+1.74%  3.64+1.56"®  4.88+0.74°
28.gln 2.18+1.71%  3.74+1.87*®  5.02+0.89°¢

1.gln 21.10+1.06" 66.33+1.45%° 77.51+1.23*

7.gun 21.1241.14* 64.42+1.63°® 71.21+1.48%C

SAKIZIMSILIK (G) 14.giin 22.00+1.89° 52.03+1.71®  69.24+1.91%
28.gun 22.03+1.43" 49.21+1.96°® 64.41+1.80°C

1.gln 0.02+0.18%  0.31+0.06™  1.55+.0.33"

7.gln 0.09+0.61°*  0.3620.16°°  2.07+0.16°¢

CIGNENEBILIRLIK (MJ) 14.glin 0.11+0.23%%*  0.42+0.37°®  2.68+0.74°%¢

28.GUN 0.11+0.75“"  0.55+0.74“®  3.24+0.90°°

a,b,c Ayni sutundaki farkl ifadeye sahip deg@erler arasindaki fark istatistiksel olarak dnemlidir (p < 0,05)

A,B,C Ayni satirdaki farkl ifadeye sahip degerler arasindaki fark istatistiksel olarak 6nemlidir (p < 0,05)

Yogurt Benzeri liriinlerde yag asidi kompozisyonu

Badem sutinde doymus yag asitleri orani 4.02 g/100g olarak belirlenmistir. Badem sutlnin yag
asidi kompozisyonunda doymamis yag asitleri orani % 90 olarak tespit edilmistir. Bu yag asitlerinden tekli
doymamis yag asitleri diizeyi 38.7 g/100g ve ¢oklu doymamis yag asitleri diizeyi ise 2.7 g/100 g olarak
tespit edilmistir. Badem sutinde yer alan doymamis yag asitlerinin yaklasik oranlari su sekilde
belirlenmistir. Oleik asit (C18: 1) %57, linoleik asit (C18: 2) %22, palmitik asit (C16: 0) % 7, Stearik asit
(C18: 0) % 3, palmitoleik asit (C16: 1) %1, iz olarak da miristik asit (C14: 0) ve arasidik asit (C20: 0) tespit
edilmigstir. Arastirmada badem sitlne ilave edilen farkl karbonhidrat ile yapilan fermente Uriinlerdeki yag
asidi profilinin badem sutd yag profiline ¢gok yakin oldugu tespit edilmistir.

Mikrobiyolojik analizler

Arastirmada badem sitiinden Uretilen yogurt benzeri Urlinlerde L. bulgaricus ile S. thermophilus’
dizeylerindeki degisimleri Sekil 2 (A;B;C)’ de verilmistir.
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Sekil 2 (A). Badem siitli esasli (BSF) érneklerde mikroorganizma gelisimi (I0gio kob™).

Figure 2 (A). Microorganism growth in almond milk-based (BSF) samples (log:o kob™).
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Sekil 2 (B). Badem sitiine maltoz ilaveli (BSFy) 6rneklerde mikroorganizma gelisimi (logio kob"“').

Figure 2 (B). Microorganism growth in samples with maltose added to almond milk (BSFM) (log10 kob-ml).
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Sekil 2 (C). Badem siitiine sakkaroz ilaveli (BSFs) 6rneklerde mikroorganizma gelisimi (logse kob™).

Figure 2 (C). Microorganism growth in samples with sucrose added to almond milk (BSFs) (10910 kob'm').

BSFy ve BSFs orneklerinde, starter kultarlerin gelisimi ve aktivitelerinde artis tespit edilmistir.
Depolama boyunca mikroorganizmalarin BSF,/ deki duzeyleri, BSFs’ ye gbre daha yiksek olarak
belirlenmistir. Badem sutlinden sit esash olmayan yogurt benzeri triin Uretiminde, karbonhidrat ilavesi ile
starter kulturlerin gelisimi arasindaki iliski 6nemli bulunmustur (p<0.05). Sirasiyla % 1 (w/v) dizeyinde
maltoz ve sakkaroz ilave edilen érneklerde depolama boyunca serum ayrilmasi azalmis ve bu durum
starter kilturlerin gelisimi Gzerinde pozitif etki yapmistir.
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Arastirmada starter kdltir dizeyi en ylksek ornekler sirasiyla, BSFy, BSFs ve BSF olarak
belirlenmistir. Arastirma sonuglarimiz, starter kultlrlerin bazi karbonhidratlarin (glikoz, maltoz gibi)
varliginda daha iyi gelisme gosterdiklerini ifade eden galismalar (Shirai vd., 2001) ve badem st
bilesiminde dusuk duzeydeki karbonhidrat igeriginin, asitlik gelisimini etkiledigi, jellesme siresini uzattigi ve
viskoz olmayan bir Griin elde edildigini bildiren (Chang & Stone, 1990) ¢alismalar ile uyumlu bulunmustur.

Yapilan bir galismada, starter kaltur ilave edilmis badem sitiinde 24 saat sonunda pH dlzeyi 5
ve Uzerinde elde edildigi bildirilmistir. Bernat vd., (2014)’ e gobre, badem sutinden starter kultrler
aracihgr ile fermente Urin eldesinde karbonhidrat ilave edilmesi bir zorunluluk olusturdugu
bildiriimektedir. Badem sitiinde, disik dizeyde (%0.12g - %0.17g arasinda) karbonhidrat bulundugu
bildiriimektedir (Bernat vd., 2014).

Arastirmada, yogurt starter kiltdrlerinin canlihgini arttirmak icin badem sitiine % 1 (w/v) dizeyinde
iki farkli karbonhidrat ilavesi ile, starter kultlrlerin gelisimi, yag dizeyi ve sodjukta depolama arasindaki
iliski é6nemli bulunmustur (p>0.05). Ranadheera vd., (2012), yag iceriginin ylksek olusunun starter
kaltdrlerin canhhdinin korunmasinda etkili oldugunu bildiriimistir. Fermente sut Grunleri Gretimi sirasinda
Ozellikle inkiibasyon déneminde, sut sekeri kiltir bakterileri araciligi ile yapi taslari olan glukoz ve
galaktoza ayrismakta ve glukoz da laktik aside parcalanmaktadir. Arastirmada BSF, ve BSFs
Orneklerinde mikroorganizma sayisal artisinin, badem sitine ilave edilen karbonhidrat gesidine bagli
oldugu belirlenmistir.

Yogurt bakterilerinden S. thermophilus, sahip olduju a-glukozidaz enzimi aracilidi ile maltozu,
glukoz + glukoz’a (Ozer, 2006), sakkarozu da susa 06zgul olmakla birlikte fruktoz+glukoza
ayristirmaktadir. (Giraffa vd., 2001). L. bulgaricus ise fruktoz ve glukozu katabolize edebilmektedir
(Klaenhammer vd., 2002). BSFy, 6rneklerinde depolamanin 7. giiniine kadar, BSFg érneklerinde ise 14.
gunune kadar S. thermophilus dizeyinin yiksek olmasi, maltoz ve sakkarozun hidrolizinde S.
thermophilus’ un etkili olmasi ile iligkilendirilmistir. Bununla birlikte, maltoz ilaveli BSFy, ve sakkaroz ilaveli
BSFs orneklerinde sirasi ile depolamanin 7. ve 14. giinlerinde S. thermophilus diizeyinin yiuksek diizeye
ulagsmasi, ortamda artan glukoz konsantrasyonu ile iligkilendirilmistir. Arastirmada glukoz orani ile bakteri
gelisimi ve bakteri gelisimi ile asitlik artisi arasinda, ayrica asitlik artisi ile sertlik, viskozite ve serum
ayrilmasi arasinda énemli bir iligki tespit edilmistir. Bu sonug, diger ¢alismalar ile uyumlu bulunmustur
(Shirai et al, 2001).

L. bulgaricus ile S. thermophilus‘un depolama boyunca en dusiuk BSF ‘de belirlenmesi, ayrica ayni
depolama gulnlerinde asitligin yavas ilerlemesi, BSF‘de go6zlenen serum ayriimasindaki artisa
baglanmistir. Bu durum literatUrler ile uyumlu bulunmustur. Nitekim, yogurtlarda serum ayriimasindaki
artis ile mikroorganizmalar arasindaki simbiyotik iliski bozulmakta, pH gelisimi yavaglamakta ya da
durmaktadir (Tamime & Robinson, 1985).

Depolama boyunca BSFy, drneklerinde L. bulgaricus diizeyleri BSFs 6rneklerine gore daha yiksek
olarak tespit edilmistir. S. thermophilus dlzeyi ise yalnizca BSFs 6rneginde depolamanin 14. gliniinde,
BSFy 6rneklerinden daha ylksek olarak saptanmistir.

Duyusal degerlendirme

Depolama boyunca yapilan duyusal degerlendirmede BSF\, ve BSFs 6rnekleri, teksturel dzellikler
(yapi-kivam, gérunuls, renk gibi) acisindan fermente sit Grind olan yodurda benzetilmis ve begenilmistir.
Genel olarak BSFy depolama boyunca BSFs'e gére yapi-kivam agisindan daha fazla puan almistir. Bu
durum depolama boyunca serum ayrilmasindaki azlik, viskozite ve sertlikteki artis ile iliskilendirilmistir.
Depolama suresinin artigi ile yapi-kivam arasindaki iliski 6nemli bulunmustur (p<0.05).

Arastirmada farkli iki karbonhidrat ilavesi, BSF,, ve BSFs érneklerinde depolama siresinin uzamasi
ile inek sUtinden yapilan yogurda tat ve koku acgisindan daha yakin bulunmustur. Depolamanin 1.
giniinde tat ve koku agisindan karbonhidrat ilaveli érnekler arasinda énemli bir fark olmadigi, ancak
ilerleyen giinlerde BSFy 6rneklerindeki yogdurt tat ve kokusunun BSFs 6rneklerine goére daha 6ne ¢iktigi
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saptanmistir. Bununla birlikte depolama suresinin artigi ile s6z konusu yogurt tadina, badem aromasinin
hakim olmaya basladigi tespit edilmistir. Bu durum &zellikle depolamanin 14. gininde hissedilir hale
gelmistir. Badem aromasi 6zellikle BSFs 6rneklerinde daha belirgin hale gelmistir. S6z konusu aroma
panelistler tarafindan normal yogurda gére daha begenilir bulunmustur. Depolama boyunca karbonhidrat
ilaveli drneklerdeki yag dizeyinin de tat Gzerinde etkili oldugu disunulmustar.

Bununla birlikte badem sitline farkh iki karbonhidrat ilavesi ile, BSFy ve BSFs 6rneklerinde renk
degisimi saptanmamis ve panelistler tarafindan kabul edilebilir oldugu ifade edilmistir. Arastirmada
badem sitliine 6zellikle %1 (w/v) dizeyinde maltoz ve daha sonra da sakkaroz ilavesi ile sit esasli
olmayan, fiziko-kimyasal, duyusal, reolojik ve mikrobiyolojik 6zellikler agisindan sutten yapilan yogurda
yakin 6zelliklere sahip Urtnler yapilabilecegi belirlenmistir.

SONUC

Depolama boyunca yogurt 6rneklerinde pH degeri azalmis, % laktik asit (% LA) degeri ise artmistir.
1. ve 14. ginler arasinda BSFs ile BSF),, 6rnegindeki asitlik artisi BSF 6rnegdine gbére daha yiksek
belirlenmistir. BSFy, ‘deki artis, BSFs ‘den daha yiiksek olarak saptanmistir. Arastirmada depolama
boyunca orneklerin timunde kurumadde ve yad azalmistir. En yiksek azalis her iki parametre igin
sirasiyla; BSF; BSFs ve BSFy olarak belirlenmistir. BSFs ve BSFy,' de belirlenen yagd dizeylerinin, BSF’
den daha yuksek oldugu tespit edilmistir. Bu durum, BSF’ de yuksek olarak tespit edilen serum ayrilmasi
ile iligkilendirilmistir.

Badem sitinden sit esasli olmayan yogurt benzeri Uriin Uretiminde kullanilan karbonhidrat
diizeyi/cesidi ile asitlik artisi, kurumadde ve yagd diizeyi arasindaki iliski 6nemli bulunmustur ( p<0.05).
Karbonhidrat dlzeyinin artigi ile starter kdltlrlerin aktivitelerinde artis meydana gelmis (starter kulttr
diizeyi en yiksek ornekler sirasiyla, BSFy ve BSFs olarak belirlenmistir), bunun sonucunda BSFy, BSFs
drneklerinde asitlik ve viskozite artmig, serum ayrilmasi azalmistir. BSF drneklerinde ise starter kaltar
akitesi depolamanin basindan sonuna kadar azalmistir. Bunun nedeni, BSF &rneklerinde tespit edilen
serum ayrilimasindaki artis ve badem sutinde vyetersiz korbonhidrat duzeyi ile iligkilendirilmigtir.
Karbonhidrat dizeyi/cesidi ile starter kiltiir aktivitesi arasindaki iliski énemli bulunmustur ( p<0.05).
Protein ve karbonhidrat dliizeyi depolama boyunca azalmistir. 1. ve 14. gunler arasinda orneklerde tespit
edilen protein ve karbonhidrat diizeyindeki en yuksek azalma sirasiyla, BSFy, , BSFs ve BSF olarak
saptanmistir. Asitlik artisi ve karbonhidrat ilavesi/cesidi ile protein ve karbonhidrat diizeyi arasindaki iligki
Onemli bulunmustur (p<0.05). Depolama boyunca yapilan duyusal degerlendirmede BSFy ve BSFs
ornekleri, teksturel 6zellikler (yapi-kivam, goérinus, renk gibi) agisindan fermente sit tGrinl olan yogurda
benzetilmis ve begenilmistir. Genel olarak BSFy, depolama boyunca BSFs'e gore yapi-kivam agisindan
daha fazla puan almistir.

Sit esasl olmayan fonksiyonel sut Urlnleri, normal besleyici etkilerinin yaninda, saglik Gzerine
pozitif etkiler olusturmayi hedefleyen Urinlerdir. Bunlarin yaninda bazi bitkilerden elde edilen bitkisel
sutler ile sit esasli olmayan fermente Urlinler Uretilebilmekte ve fonksiyonel &zellikleri ile giinimizde
artan bir dGneme sahip olduklari gérilmektedir. Bu proje ile, yogurt tretiminde kullanilan starter kulturlerin,
saglik Uzerinde olumlu etkileri bulunan badem siitu ile birlikte kullaniimasi neticesinde, tiketici tarafindan
kabul edilebilir ve farkh fonksiyonel 6zellikte yodurt benzeri fermente Uriin Uretimi gergeklestirilmistir.
Projenin siit endustrisine fonksiyonel 6zellikte sit esasli olmayan yeni bir fermente Uriin kazandirmasi
nedeni ile katki saglayacagini digtinmekteyiz.

TESEKKUR

Bu makale Ege Universitesi BAP proje ofisi tarafindan 2016-ZRF-053 Numarali proje olarak
desteklenmisgtir.

344



Yumurta beyazi protein tozu ve farkli disakkaritler ile zenginlestirilen badem sitiinden yogurt benzeri triin Uretimi

KAYNAKLAR

Anema, S.G., E.K. Lowe & Y. Li, 2004. Effect of pH on The Viscosity of Heated Reconstituted Skim milk. International
Dairy Journal, 14: 541-548.

AOAC (Association of Official Analytical Chemists). 2000. Official Methods of Analysis. Association of Official Analytical
Chemists International, Association of Official Analytical Chemists (publisher), Washington, DC 20044, USA,
1018 pp.

Beal, C., J. Skokanova, E. Latrille, N. Martin & G. Corrieu, 1999. Combined effects of culture conditions and storage
time on acidification and viscosity of stirred yogurt. Journal of Dairy Science, 82: 673-681.

Bernat, N., M. Chafer, A. Chiralt & C. Gonzalez-Martinez, 2014. Development of a non-dairy probiotic fermented product
based on almond milk and inulin. Food Science and Technology International, 21 (6): 440-453.

Bernat, N., M. Chaferaa, A. Chiralta & C. Gonzalez-Martineza, 2015. Probiotic fermented almond \milk" as an alternative
to cow-milk yoghurt. International Journal of Food Studies, 4: 201-211.

Brauss, M.S., R.S.T. Linforth, I. Cayeux, B. Harvey & A.J. Taylor, 1999. Altering the Fat Content Affects Flavor Release
in a Model Yogurt System. Journal Agriculture Food Chemistry, 47: 2055-2059.

Chang, C.Y. & M.B. Stone, 1990. Effect of total soymilk solids on acid production by selected lactobacilli. Journal of
Food Science, 55 (6): 1643-1646.

Dave, R.I. & N.P. Shah, 1997. Viability of yoghurt and probiotic bacteria in yoghurts made from commercial starter
cultures. International Dairy Journal, 7: 31-41.

Farooq, H. & Z.U. Haque, 1992. Effect of sugar esters on the textural properties of nonfat low calorie yogurt. Journal of
Dairy Science, 75: 2676-2680.

Giraffa, G., A. Paris, L. Valcavi, M. Gatti & E. Neviani, 2001. Genotypic and phenotypic heterogeneity of Streptococcus
thermophilus strains isolated from dairy products. Journal Appllied Microbiology, 91: 937-943.

Gobbetti, M., A. Corsetti, E. Smacchi, A. Zocchetti & M. De Angelis, 1997. Production of Crescenza cheese by
incorporation of Bifidobacteria, Journal of Dairy Science, 81: 37-47.

He, S. & S. Hekmat, 2015. Sensory Evaluation of Non-Dairy Probiotic Beverages. Journal of Food Research, 4 (1): 186-
192.

Horwitz, W., 1965. Official Methods of Analysis of the Association of Official Agricultural Chemists. Publishing by the
Association of Official Agricultural Chemists. Benjamin Franklin Station, Washington D.C. 20044. 10th ed., 224

pp.

ISO 11870: 2009 (IDF 152: 2009). Milk and Milk Products- Determination of Fat Content-General Guidance on the Use
of Butyrometric Methods. ISO Standards Published ISO (2), 7pp.

Kavas, G., 2017. Corek otu ve targin ucucu yag ilaveli yumurta beyazi protein tozu esasl filmlerin ¢okelek peyniri
muhafazasinda kullanimi. Ege Universitesi Ziraat Fakdltesi Dergisi ,54 (4): 439-446.

Klaenhammer, T., E. Altermann, F. Arigoni, A. Bolotin, F. Breidt, J. Broadbent, R. Cano, S. Chaillou, J. Deutscher, M.
Gasson, M. van de Guchte, J. Guzzo, A. Hartke, T. Trevor Hawkins & P. Hols, 2002. Discovering lactic acid
bacteria by genomics. Antonie van Leeuwenhoek, 82: 29-58.

Martensson, O., C. Andersson, K. Andersson, R. Oste & O. Holst, 2001. Formulation of an oatbased fermented product
and its comparison with yoghurt. The Journal of the Science of Food and Agriculture. 81 (14): 1314-1321.

Ozer, B., 2006. Yogurt Bilimi ve Teknolojisi. Sidas Medya Ltd. Sti., Sanliurfa. 488 s.

Ranadheera, C.S., C.A. Evansa, M.C. Adamsa & S.K. Bainesc, 2012. In vitro analysis of gastrointestinal tolerance and
intestinal cell adhesion of probiotics in goat's milk ice cream and yogurt, Food research International, 49 (2): 619-
625.

Shirai, K., I. Guerrero, S. Huerta, G. Saucedo, A. Castillo, R.O. Gonzalez & G.M. Hall, 2001. Effect of initial glucose
concentration and inoculation level of lactic acid bacteria in shrimp waste ensilation. Enzyme and Microbial
Technology, 28: 446-452.

Tamime, A. Y. & R.K. Robinson, 1985. Yoghurt: science and technology. Oxford, UK: Pergamon Press,431 pp.

345



Kavas & Kavas

Tharmaraj, N.L. & N.P. Shah, 2003. Selective enumeration of Lactobacillus delbrueckii ssp. bulgaricus, Streptococcus
thermophilus, Lactobacillus acidophilus, bifidobacteria, Lactobacillus casei, Lactobacillus rhamnosus, and
propionibacteria. Journal of Dairy Sciences, 86 (7): 2288-96.

Torre, L., Y.ATamime & D.O. Muir, 2003. Rheology and Sensory Profiling of Set Type Fermented Milks Made with
Different Commercial Probiotic and Yoghurt Starter Cultures. International Journal of Dairy Technology, 56 (3):
163-170.

Uysal, H., O. Kinik & G. Kavas, 2004.5ut ve Uriinlerinde Uygulanan Duyusal Test Teknikleri. E.U. Ziraat Fakiiltesi
Yayinlari, No: 560. E.U. Basimevi, izmir, 101 s.

Yetunde, A. E. & U.S. Ukpong, 2015. Nutritional and Sensory Properties of Almond (Prunus amygdalu Var. Dulcis)
Seed Milk. World Journal of Dairy & Food Sciences, 10 (2): 117-121.

346



How to cite: Atik, M., G. Taskan & S. Balta, 2022. Kirsal — tarimsal peyzajlarin korunmasinda
GIAHS Kiiresel Oneme Sahip Tarimsal Miras Sistemleri ve Akdeniz Selge érnegi. Ege Univ. Ziraat
Fak. Derg., 59 (2): 347-362, https://doi.ora/10.20289/zfdergi.999134

Arastirma Makalesi
(Research Article)

Meryem ATIK"
Gaye TASKAN ?

Sila BALTA Y

! Akdeniz Universitesi, Mimarlik Fakiiltesi,
Peyzaj Mimarlig1 Bélumd, Antalya, Turkiye

2inéni Universitesi, Giizel Sanatlar ve
Tasarim Fakiltesi, Peyzaj Mimarligi
Bélumu, Malatya, Turkiye

* Sorumlu yazar (Corresponding author):

silabalta00@gmail.com

Ege Univ. Ziraat Fak. Derg., 2022, 59 (2):347-362
https://doi.org/10.20289/zfdergi.999134

Kirsal — tarimsal peyzajlarin korunmasinda
GIAHS Kiiresel Oneme Sahip Tarimsal
Miras Sistemleri ve Akdeniz Selge ornegi

GIAHS Globally Important Agricultural Heritage
Systems and the Mediterranean case Selge in the
protection of rural-agricultural landscapes

Alinis (Received): 22.09.2021 Kabul Tarihi (Accepted): 19.01.2022

Anahtar sdzcukler: GIAHS, kirsal peyzaj,
Selge, tarimsal miras

Keywords: GIAHS, rural landscape, Selge,
agricultural heritage

(oy4

Amag: Iklim degisikligine uyum ve gida giivenligi agisindan ¢dzim alanlari
olmalariyla 6ne ¢ikan kirsal peyzajlar ve o6zellikle de bu alanlarda bulunan
Uretim sistemlerini iceren tarimsal peyzajlarin bir érnegini iceren Selge Antik

yerlesimi ve tarim teraslar Kiiresel Oneme Sahip Tarimsal Miras Sistemleri
(GIAHS) programi kapsaminda incelenmisgtir.

Materyal ve Yontem: Calisma yontemi GIAHS alanlarinin tasimasi gereken
Ozellikler ile GIAHS sistemlerinin secim kriterleri, adaylik sirecleri ve eylem
planlari ile GIAHS programina dahil olan alanlarin incelemesine dayanmaktadir.
Selge antik tarim teraslari kriterlere uygun basliklar altinda degerlendirilmistir.

Arastirma Bulgulan: GIAHS geleneksel tarimsal sistemlerini ve peyzajlarini
esas almaktadir ve kiresel agidan sira digi geleneksel tarimsal sistemleri icin
surdurulebilir gelismenin korunmasi 6ngoriulmektedir. Bu nedenle segim
kriterleri adaylik sirecinin en Onemli bilesenleri arasindadir. Selge tarim
teraslari GIAHS'In esas aldigi geleneksel tarim sistemlerini ve tarimsal
peyzajlari somut ve somut olmayan degerleriyle birlikte karsilamaktadir.

Sonug¢: Selge kentinin GIAHS sistemine dahil olmasi durumunda kentin
Ozellikle 6n plana c¢ikan geleneksel Uretim yontemleri ve tarim teraslarn
konusunda alinmasi beklenen onlemler ve getirilen O6neriler icin destek
saglanmigs olacaktir.

ABSTRACT

Objective: Rural landscapes that stand out for being solution areas in terms of
adaptation to climate change and food security, and especially Selge Ancient
settlement and agricultural terraces, which contain an example of agricultural
landscapes that includes production systems in these areas, were examined
within the scope of the Globally Important Agricultural Heritage Systems
(GIAHS) program.

Material and Methods: The study method is based on the examination of the
characteristics of GIAHS fields, the selection criteria of GIAHS systems, the
nomination processes and action plans, and the fields included in the GIAHS
program. Selge ancient agricultural terraces were evaluated under the headings
in accordance with the criteria.

Results: GIAHS is based on traditional agricultural systems and landscapes,
and sustainable development is envisioned for globally unconventional
traditional agricultural systems. For this reason, selection criteria are among the
most important components of the candidacy process. Selge agricultural
terraces meet the traditional agricultural systems and agricultural landscapes on
which GIAHS is based, together with their tangible and intangible values.

Conclusion: If the city of Selge is included in the GIAHS system, support will
be provided for the measures expected to be taken and the suggestions
brought about the traditional production methods and agricultural terraces,
which stand out in the city.
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GiRIiS

Dogal ve Kkdlturel faktorlerin batini olan peyzaj ¢oklu de@erleri icermektedir. Avrupa Peyzaj
Sdézlesmesi'nde tanimlandigi Uzere insanlar tarafindan algilandigi sekliyle, dzellikleri insan ve/veya dogal
faktorlerin etkilesimi ve faaliyetleri sonucu olusan alanlar olarak tanimlamaktadir (Resmi Gazete, 2003).
Peyzajlar kullanim amacina gore kentsel, kirsal, tarimsal, endustriyel olarak siniflandirilirlar. Tarimsal
peyzajlar insan ve gevre arasindaki etkilesimin ilk ve en temel sekli olan Uretim faaliyetlerinin Grtintdarler.
Tarnimsal Uretimin surekliligi ise bu Uretimi gergeklestiren niifusun yasadigi yerlesimler, baglanti aglari, sinir
elemanlari ve dogal ¢evre yapllari ile birlikte kirsal peyzaj olusumunu beraberinde getirmistir.

Peyzajlarin degdisim ve gelisim siirecine dogal ve kiltirel faktérler etkili olurlar (Kurtsan & Nurlu,
2020). insanoglunun var olma gabasi peyzajin kiiltirel bir Griine déniisim siirecinde énemli bir rol
oynamistir. Klltir tarihinde basta tarim olmak Uzere hayvancilik, yerlesim, ulasim, enerji, madencilik gibi
alan kullanimlari toplumsal ve tarihsel degerleri ile kultlrel peyzaj 6rneklerini ortaya koymustur (Atik, 2019).
Burada tarimsal peyzajlar basta tarla ve bahge Urtnleri ve Uretim faaliyetleri ile tanimlanan alanlardir. Kirsal
peyzajlar ise nufus ve yapi yogunlugunun disuk, tarim ve hayvancilik faaliyetlerinin éne ¢iktigi, cogu zaman
ormanlar, akarsular gibi dogal yapi unsurlari ile ¢gevrelenmis alanlardir. Tarim ve tarimsal peyzajlar butiin
olarak ele alindiginda kirsal peyzajlarin dnemli karakterlerini olusturmaktadir.

Kirsal peyzajlar Dinya Doda Koruma Birligi'ne (IUCN) goére “kultirel ve dogal kaynaklari ve bu
baglamda yaban hayati ve evcil hayvanlari iceren, tarihi bir olay ve bir etkinlikle birlikte olan ya da cesitli
kultirel ve estetik degerler sergileyen cografi alanlar” (Réssler, 2006; Taylor, 2011; IUCN, 2014; UNESCO,
2017) olarak tanimlanan kultirel peyzajlarin en énemli érnekleri arasindadir. Burada tarimsal ve hayvansal
Uretim sekli, yoreye ait gelenekler, alan kullanim modelleri ve dogal ¢evre 6zelliklerine goére kirsal kiltirel
peyzajlarin zengin karakterler tagidigi gortliir. Unli cografyaci Carl Sauer (1945)in belirttigi gibi kltirel
peyzaj; bir kiltlr grubu tarafindan dogal peyzaja sekil veriimesidir. Burada kultir arag, doga ortam, kulturel
peyzaj ise bir sonugtur. Tarimsal peyzajlarda Uriin vermek sekli tarimin kendisi iken; kirsal peyzajlarda tarim
ve hayvancilik ile ortaya ¢cikmis geleneksel alan kullanim sekilleri, kirsal yasam ve yerlesim formlari ve
Ozellikle de dogal ¢cevreden yararlanma ¢ozimleridir. Reyes et al. (2020)’a goére kdiltiir toplum igindeki sosyal
uyumu ve birligi tesvik ederek insanlarin manevi olarak topraga bagliigini giiclendiren, kirsal alanlardaki
surdurdlebilirligin dnemli bir aracini temsil etmektedir.

Tarnimsal peyzajlar arazi yapisi, toprak ve topografik 6zelikler, su ve iklim gibi dogal etkenler,
insanlarin 6rf-adet ve kdilturleri ile birlikte Glkeden llkeye cgesitlilik gostermektedir ve kdltlirel peyzajin bir
pargasl olarak cazibe olma potansiyeline sahiptir (Dogan & Erduran Nemutlu, 2018). Diger yandan
dinyadaki ekonomik, sosyal, kultirel, teknolojik ve politik gelismeler ¢cevre lzerinde dnemli degisimlere
neden olmaktadir. insan faaliyetlerinin dogal gevre ile dogrudan etkilesimde oldugu tarimsal peyzajlar
degdisime en hassas alanlar arasinda gelmektedir. Dinyanin bugtn geldidi noktada gida guvenlidi ve dinya
ndfusunun ihtiya¢c duydugu besin Uretiminin glvence altina alinmasinda tarimsal ve kirsal peyzajlar her
zamankinden ¢ok daha fazla 6nem kazanmistir. Kdylerden kentlere yasanan goég, niifusun azalmasi, tarim
alanlarinin ve tarimsal Uretimin terk edilmesi kirsal alanlarin yiz yize oldugu sorunlarin basinda
gelmektedir. Avusturya, isvigre, Aimanya ve italya’yl kapsayan Alpler ile ilgili olarak Scheurer et al. (2018)
kirsal peyzajlardaki degisimin oldukg¢a hizli ve kayda deger oldugunu, kentsel yayiima ve 6zellikle de tarim
alanlarinin turizm, enerji Uretimi ve diger endustriyel amaglarla tarim disi kullanimlarinin tarimsal tretimin
disusune ve tarim alanlarin terk edilmesi ile yuz ylize oldugunu belirtmigtir.

Diger yandan surdurdlebilir olmayan uretim faaliyetleri ve tarim alanlarinin amag digi kullanimi toprak
erozyonu, alan kayiplari basta olmak lzere habitatlar ve ekosistemler Uzerinde tehdide dénismektedir.
Geleneksel bilgi ve modern teknolojilere dayali, sirdirilebilir formdaki tarimsal retim peyzajin, biyolojik ve
kilturel gesitliligin, su kaynaklarinin korunmasini, topragin ve suyun kalitesinin iyilesmesini saglayacaktir.
Geleneksel bilgi ile birlestiginde ekolojik ve surdirilebilir uygulamalar kirsal peyzaj karakterlerinin
korunmasinda énemli rol oynamaktadir.
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Geleneksel tarimsal peyzajlarin korunmasi amaci ile Birlesmis Milletler Gida ve Tarim Orgiitii FAO
“Kiresel Oneme Sahip Tarimsal Miras Sistemleri (GIAHS Globally Important Agricultural Heritage
Systems)” programini baglatmistir. 2002 yilinda bir girigsim olarak baslayan, 2005 yilinda 6 tlkeden 8 pilot
alandaki projeler ile sekillenen ve 2015 yilinda ortak bir programa déniisen GIAHS Kiiresel Oneme Sahip
Tarimsal Miras Sistemleri yaklagimi geleneksel tarim sistemlerinin korunmasini ve sirdurllebilir kirsal
gelisme ile ormancilik ve balikgilik da dahil olmak Uzere dinyadaki tarimsal mirasin korunmasini
amaclamaktadir. Program ile tarimsal biyogesitlilik, yerel kiltirin ve peyzajin sistematik bir yaklasimla
ele alinmasi ve bu sayede gida guvenligi ve kirsaldaki gegim kaynaklarinin sirekliligi icin nadir tarim
uygulamalarini ortaya ¢ikarmak ve uzun vadeli korunmasini hedeflenmektedir.

Program kapsaminda kiresel dlgekte biyolojik cesitlilik agisindan zengin tarimsal alan kullanim
sistemlerinin ve tarimsal peyzajlarin etkilesim halinde olduklari gevreleri ile uyumlu, sirdirulebilir kirsal
gelisme icin modeller sunulmaktadir. Geleneksel Uretim tekniklerinin devam ettigi, ¢oklu ekosistem
hizmetlerini saglamaya devam eden, yiiksek tarimsal biyogesitlilige sahip, atadan kalma bilginin kusaktan
kusaga aktarildigi ve guglu kultirel ve sosyal degerlerin bulundugu tarimsal peyzajlarin tanimlanmasi,
tarimdan elde edilen gelirin ve yasam kalitesi acisindan iftgilerin givence altina alinmasi
amagclanmaktadir. Peyzaj kalitesi ve turizm ile ilgili olarak geleneksel gida Uretim uygulamalarinin ve
yasam sekillerinin surekliligi kirsal peyzajlara 6nemli katma deger ve rekabet giicli kazandirmaktadir.

Burada alan kullanim sistemlerindeki ve peyzajdaki dinamiklerin korunmasi, zengin biyogesitlilik,
yore halkinin yerel cevre ile uyumlu faaliyetleri sturdurdlebilir gelismenin temeli olarak kabul edilmektedir.
Gida guvenligi, cevrenin korunmasi, sosyal dayanigsma, yerel istihdam, biyolojik gesitlilik miras degerleri
GIAHS programinin dnceliklerini tanimlamaktadir.

Kirsal peyzajlar ¢oklu fonksiyonlari, gegmisten ginimuze tasinmig kultirel degerleri, dogasi, en
Onemlisi de kentler i¢in besin saglayan uretim alanlari olmalari nedeniyle her zamankinden daha fazla
énem kazanmistir. iklim degisikligine uyum ve gida giivenligi agisindan ¢ézim alanlari olmalari kirsal
peyzajlar ve 6zellikle de kirsal peyzajlardaki Uretim sistemleri olan tarimsal peyzajlarin uluslararasi
dlcekte korunmasi gabalarini beraberinde getirmistir. Bu calismada Kiiresel Oneme Sahip Tarimsal Miras
Sistemleri GIAHS programi secim kriterleri, stratejileri, adaylik siireci ve 0zellikle de programin dncelikleri
arasinda bulunan tarimsal biyogesitlilik programa dahil alanlar 6rneginde incelenmis ve GIAHS sisteminin
Tirkiye’'deki inceleme 6rnegi olarak Antalya, Selge Antik Yerlesimi ve teras peyzajlari ele alinmistir.

MATERYAL VE YONTEM

Calisma kapsaminda iki materyal grubu ele alinmistir. ilk materyal grubunu kirsal — tarimsal
peyzajlarin korunmasi amaciyla uluslararasi dlgekte Birlesmis Milletler Gida ve Tarim Orgiti FAO
tarafindan baslatiimis olan GIAHS “Kiiresel Oneme Sahip Tarimsal Miras Sistemleri” Programi ve bu
kapsamda programa dahil olan tarimsal miras sistemleri olusturmaktadir. Afrika, Asya ve Pasifik, Avrupa,
Latin Amerika ve Karayipler, Orta Dodu ve Kuzey Afrika olmak Uzere 5 farkli kitada bulunan Tarimsal
Miras Sistemleri cografik agidan gok farkli karakterler tagimalarinin yani sira geleneksel alan kullanimliari,
Urtin deseni, yéreye 6zgu geleneksel ekolojik bilgi ve kiiltirel yapi 6zellikleri ile 6ne ¢gikmaktadir.

Calismanin ikinci materyal grubunu GIAHS sisteminin Tlrkiye'deki inceleme 6rnegi olarak segilen
Antalya, Manavgat ilgesi Altinkaya Mahallesinde yer alan, antik dénemden ginimuze tarimsal Uretimin
devam ettigi ender érneklerden biri olan Selge Antik yerlesimi ve tarim teraslari olusturmaktadir. 1972-
2019 yillari arasinda Koéprili Kanyon Milli Parki igcinde bulunan Selge coklu statiisiinden kaynaklanan
zorluklar nedeniyle 2020°’de milli park idari sinirlari disina alinmistir. Selge dogal ve kiltirel degerleri
yaninda 2000 yildan beri kullanilan antik tarim teraslarinin Akdeniz Boélgesindeki en 6zel 6érnegdi olmasi
nedeniyle ¢alisma alani olarak secilmistir (Sekil 2).
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Akdeniz'in Batisinda Antalya'nin daglk kesiminde bulunan Zerk adiyla da bilinen Selge 1000 metre
ve Uzerinde dogal Akdeniz ormanlari ile gevrilidir (Sekil 1). Kurulusu MO 2000’e kadar uzanan Selge antik
Pisidia bdlgesinin onemli Uretim ve ticaret merkezlerinden biri olmustur. Bolge Koprigay Irmagi ve
irmagin olusturdugu Koépruli Kanyon, adamkayalar olarak ifade edilen ender jeomorfolojik olusumlar,
Akdeniz Servisi (Cupressus sempervirens var. sempervirens) yash ormanlarinin nadir poptlasyonlarina,
¢ok sayida dogdal bitki, hayvan ve zengin yaban hayati habitatlarina ev sahipligi yapmaktadir.

Sekil 1. Selge antik yerlesimi ve tarim teraslari genel konumu.

Figure 1. Location of Selge ancient settlement and agricultural terraces.

Caligma yontemi agirlikh olarak Kiresel Oneme Sahip Tarimsal Miras alanlarinin tagimasi gereken
Ozellikler ile FAO’nun GIAHS sistemlerinin ilanina esas olan sec¢im kriterleri, adaylik siregleri ve sisteme
dahil olmanin en dnemli gereklerinden eylem planlari ve dinya genelinde FAO’nun GIAHS programina
dahil olan alanlarin incelemesine dayanmaktadir. Mevcut uygulamalarin ve dinyadaki GIAHS alan
ornekleri Gizerinden ve FAO (2018) ve Howard ve ark. (2008)’e goére Ulkemizin Akdeniz bdlgesinden Selge
antik tarim teraslari gesitlilik, olaganistlu karakter, surdurilebilirlik, kiresel énem ve temsil edilebilirlik
kriterleri Uzerinden degerlendiriimis (Sekil 2). Selge’nin GIAHS kriterlerini karsilayacak dogal ve kdltdrel
Ozellikleri basta Von Lanckoronski (1892), Machatschek (1977), Strabon (2009), Nolle (2015), Kunar
(1995), Buyukyildirim (1991), Balta & Atik (2019) ve Tarim ve Orman Bakanhgi 6. Bélge Mudurligu Doga
Koruma ve Milli Parklar Sube Mudurligiu (TOB, 2020) olmak Uzere alana iligskin literatir bulgulari ve
Selge’de gergeklestirilen gorsel peyzaj analizlerinden elde edilmistir.

Secim Kriterleri
Tarim sistemleri
Tarimsal biyogegitlilik _._.
Geleneksel bilgi
Kiiltirel deger
Peyzaj 6zellikleri

Adaylik Streci

Bagvuru

inceleme

Degerlendirme o
Kabul, izleme

GIAHS Alanlarl

Cesitlilik
Biyo-fiziksel

--» Oladanlist karakterler
Ekolojik

Surdiralebilirlik
-
Kiresel dnem

Ekonomik

Selge
Peyzaj Yapirsi

GIAHS

Kultarel

Temsil edebilirlik

Kiresel Oneme Sahip
Tarimsal Miras Sistemleri

Sekil 2. Calismanin akis sireci.
Figure 2. Flow of the study.
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ARASTIRMA BULGULARI
GIAHS Alanlarinin Segimi

GIAHS, surdurdlebilir gelisme icin ilham kaynagi sunan, biyolojik cesitlilik agisindan zengin, bir
toplumun surdurdlebilir kalkinma ihtiyaglari ve istekleri ile birlikte gevreye uyum gabasinin Grind olarak
gelismis kuresel Olgcekte olaganusti 6neme sahip alan kullanim sistemleri ve peyzajlar olarak
tanimlamaktadir (Howard, 2008; FAO 2021a, b).

GIAHS biyolojik cesitliligi ve somut olmayan manevi dederleri de igeren ve ancak surdurdlebilir
yaklagimlarla glvence altina alinabilecek geleneksel tarim sistemlerini ve tarimsal peyzajlari esas
almaktadir. GIAHS Kiiresel Oneme Sahip Tarimsal Miras Sistemleri girisimi geleneksel Uretim
uygulamalarinin ve kultirel gesitliligin tarimsal biyogesitlilik ve dayanikli ekosistemler ile blttnlestiriimesini
amagclamaktadir. 2002 Yilinda Guiney Afrika, Johannesburg'da gergeklestirilen Strdrdlebilir Gelisme Diinya
Zirve’sinde FAO Diinya Gida Orgiiti Kiresel Oneme Sahip Tarimsal Miras Sistemlerinin korunmasi ve
uygun yonetimi konusunda bir Uluslararasi Ortaklik Girisimi baslatmistir. Bu kapsamda gergeklestirilen
projeler Cezayir, Sili, Cin, Peru, Filipinler ve Tunus olmak Uzere 6 pilot lilkede 8 farkli GIAHS alaninin
tanimlanmasini beraberinde getirmistir (FAO, 2018).

Ulusal olcekte GIAHS tarimsal mirasin zirai gelisim programlarina entegre edecek politikalarin
olusturulmasi éne cikmaktadir. Bu sayede tarim ve gida igin genetik kaynaklarin ve biyolojik ¢esitliligin
surdardlebilir kullaniminin ve geleneksel bilginin korunmasi daha da énemlisi sirdurulebilir bir gelecege
kopri saglanmasinda etkin uygulama ve politikalarin tanimlanmasi hedeflenmektedir. Gida glivenliginden
gecim kaynaklarina, peyzajda kiy1 alanlarina kadar her bir GIAHS adayi i¢in FAO tarafindan atanan bilimsel
danisma kurulu GIAHS alanlarinin tanimlanmasinda 5 temel kriteri dikkate almaktadir.

GIAHS Alanlan Se¢im Kriterleri
Gida giivenligi ve gelir kaynaklarini destekleyen tarimsal sistemler

GIAHS alanlarindaki ¢iftciler verimli, etkin, dayanikli ve surdirulebilir Gretim sistemlerini akilci kaynak
yoénetimi, zengin Urtn cesitliligi ile gelistirmekte, tarimsal Urlnlerin ve hayvanlarin kuraklik gibi dezavantajli
kosullarin Ustesinden gelerek, ekolojik fonksiyonlari karsilikli yararlara dénustirmektedir. Uzun vadeli
¢abalar sonucunda ydreye 6zgu ender tarim uygulamalari énemini koruyarak kirsal topluluklar ve yére halki
icin gecim kaynagi sunmakta ve gida guvenliginin de glivence altina alinmasina imkan vermektedir.

Zengin ve ender tarimsal biyocesitlilik

GIAHS alanlari cogu zaman hem alan ve hem de peyzaj dlgeginde zengin ve kiresel agidan dnemli
tarimsal biyogesitliligi Urlin rotasyonu, polikiltir ve tarimsal ormancilik desenlerini ile temsil etmektedir.
Tarimsal biyogesitlilik endemik ve yaban tirlerinin en iyi adapte olan ve dayanikh bitki ve hayvan tirlerinin
¢ok uzun yillar boyunca evcillegtirimesine dayanmaktadir. Ciftciler sinirli kaynaklara ragmen Grln
kayiplarini en aza indirgeyecek tir ve gesitlerin Uretimini gergeklestirerek gida dretimini sirekli kilan ve
ekosistem hizmetlerini maksimize eden ¢ézimler gelistirmislerdir.

Geleneksel bilgi ve teknolojiler

GIAHS alanlarinda yasayan insanlar ve ¢iftgi aileler karmasik ekolojik sistemlerin faydalari temelinde
gelistirdikleri yerel bilgi ile Gretim yapmaktadir. Bitkiler, hayvanlar, topraklar ve ¢evreye dair bu bilgiler zaman
icinde kusaktan kusaga aktarilan gdzlemelere dayanmaktadir. Ciftciler biyolojik cesitliligin cok 6nemli
oldugunun ve ihtiyag duyduklari kaynaga ve gidaya dayali ekolojik faydanin yaratiimasindaki énemin
farkindadir. Codu zaman kadinlarin biyolojik cesitliligin strdurilebilir kullanimi ve guvence altina
alinmasinda ¢ok kritik bir 5Sneme sahip geleneksel ekolojik bilginin korunmasina vurgu yapiimaktadir.

Kiiltiirel ve sosyal degerler

Dogal kaynaklarin yonetiminde ve geleneksel bilginin aktariimasinda sosyal organizasyon ve deger
sistemleri kirsal alanlardaki glglu kiltirel ve ortak degerleri temsil etmektedir. Tarimsal sistemlerde
kullanilan gida uretim teknolojileri ve kaynak yénetim uygulamalari zaman i¢inde toplumlara 6zgu sosyal ve
kiltirel degerler bltunine doénusmektedir. Bu agidan tarimsal sistemlerin uygulanmasi ve tarimsal
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kaynaklarin ydnetimi ile sosyal organizasyon ve kultirel degerler arasinda ¢ok yakin bir birliktelik s6z
konusudur. Kirsal alanlardaki sosyo-kiltiirel yapi geleneksel bilginin kusaktan kusaga aktarmasina katki
sunarken, kiltarel kimlik ve yerin ruhunun tarimsal alanlar ile battinlestigi 6rnekler 6ne ¢gikmaktadir.

Peyzaj dzellikleri

Yoéreye 6zgu tarim sistemleri ile batlinlesmis dnemli peyzajlar ve kiyi alanlari ile alan ve su yonetimi
teknolojileri GIAHS alanlarinda 6ne cikan 6zellikler arasindadir. Ciftciler kusaklar boyunca dogal gevreyi
sekillendirerek tarimsal ve hayvansal Uretim yapmaktadirlar. Bu amagcla tepeleri, daglari, ormanlari, sulak
alanlari ve dogal su dongulerini piring teraslari, meyve teraslari, sulama aglari, otlaklar ve karigik Uretim
alanlari ile olaganUstl gida Uretim sistemlerine donUstirmislerdir. Dogda ve insan arasindaki bu etkilesim
surdarllebilir alan ve su ydnetim sistemleri yaninda zengin kultlrel miras ve peyzaj cesitliliginin olusumunu
da beraberinden getirmektedir.

GIAHS Sistemi igin Adaylik Siireci
Hazirlik ve bagvuru

GIAHS programina dahil olmak Uzere adaylik bagvurusu FAO uyesi Ulkelerdeki kamu kuruluslari,
yerel, bolgesel ve yerel tarim birlikleri ve ciftci birlikleri tarafindan yapilabilmektedir. Bagvurunun eger varsa
ulusal GIAHS veya konu ile ilgili ulusal birim, bakanhk tarafindan GIAHS sekretaryasina iletiimesi
gerekmektedir. Adaylik dosyasinin;

- Gida ve is givenligi

- Tarimsal biyogesitlilik

- Yerel ve geleneksel bilgi sistemleri
- Kiiltirel degerler ve sosyal yapi

- Peyzaj ve kiyi peyzajlari basliklar altinda alanin dogasi, éne ¢ikan tarimsal uygulamalari ve
sistemleri ile gbze carpan karakterlere dair bilgileri icermesi gerekmektedir (Sekil 3).

Basvurunun incelenmesi

GIAHS sekreterligi tarafindan bagvuru dosyasi incelenir. Daha fazla bilgi gerektigi durumda eksiklerin
tamamlanmasi igin revize istenir. E§er dosya gerekli bilgi ve belgeleri kapsiyor ise Bagvuru Dosyasi GIAHS
Bilimsel Danisma Grubuna (SAG Scientific Advisory Group) iletilir.

Bilimsel Danigsma Grubu degerlendirmesi

Bilimsel Danisma Grubuna aday alani yerinde ziyaret eder. Bu ziyaret basvuru sahibinin 6nerdigi
uzmanlar yaninda ydre halkini ve yerel topluluklarin katilimini da icermelidir.

Degerlendirme sonucu

- Alanin GIAHS alani olarak tanimlanmasi
- basvurunun revizyonu

- bagvurunun reddi karari verilebilir

Kabul ve izleme

Alan GIAHS programina dahil olur ve internet sayfasi diizenlenir. S6z konusu Ulkenin alanda etkin
koruma icin eylem planlarini tanimlamasi, izlemesi ve degerlendirmesi ve sonuglar belirlenen bir takvim
icinde GIAHS sekreterligine raporlamasi gerekmektedir. Alanin statlisinde ve eylem planlarindaki degisikler
ise ancak Bilimsel Danisma Grubu tarafindan yapilabilmektedir (Sekil 3).

GIAHS alan yonetiminde eylem planlar

Bugun kirsal alanlar ve geleneksel tarim sistemleri kentlesme, sosyal ve ekonomik degisiklikler, ihmal
ve yanhs alan kullanim politikalarinin baskisi altindadir. GIAHS alanlarinin resmi olarak taninmasiyla
tarimsal sistemlerin sahip oldugu degerlerin ve bu sistemlerden saglanan yararlarin anlagiimasi ve etkin
korunmaya yonelik tim gerekli 6nlemlerin alinmasi tesvik edilmektir.
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Etkin bir koruma icin Eylem Planinin GIAHS adaylik 6nerisi dosyasi ile FAO’ya sunulmasi
gerekmektedir. Eylem plani GIAHS alani yére halki, yerel ve ulusal kurumlar, ilgili sivil toplum kuruluslari ve
arastirmacilar ile tim taraflarin sorumluluklarini uygulamasina dayanmaktadir.

Onerilen Eylem Plani ile:

- tarim sistemlerinin varhgi, surdurdlebilirligi ve canliiginin devamliidi Gzerindeki sosyo-ekonomik
baskilar ve ¢evresel degisimlerin tanimlanmasi, tehdit ve firsatlarin ortaya koyulmasi

- tanimlanan tehditlere karsi dngorilen politikalar, stratejiler, eylemlerin ve énlemlerin tanimlanmasi
- bu politika, strateji ve eylemlerin 6ngoérilen GIAHS alanlarinin etkin korunmasina katkisi

- yerel yonetimler de dahil olmak Uzere ¢oklu taraflarin eylem planina nasil dahil olacagi ve planin
yerel, ulusal ve uluslararasi dlgekte uygulamasina nasil katki koyacaginin tarif edilmesi

- dngorilen politika, strateji ve eylemlerin yerel, ulusal ve uluslararasi dizeyde nasil destek ve kaynak
saglayabilecegi ve bu kaynaklarin degerlendiriime éncelikleri

- izleme ve degerlendirmenin eylem planinin uygulanmasinda nasil etkili olacaginin tanimlanmasi
beklenmektedir.

- - - -~ -
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Sekil 3. GIAHS adaylik sureci (Yoshihide, 2021’den dizenlenmistir).
Figure 3. GIAHS nomination process (edited from Yoshihide, 2021).

GIAHS Kiiresel Oneme Sahip Tarimsal Miras Alanlar

Kiiresel Oneme Sahip Tarimsal Miras Sistemleri ile ilgili olarak Sili, Cin, Ekvator, Japonya, Kore
gibi tlkeler GIAHS alanlarini desteklemek (izere ulusal sistemlerini olustururken italya gibi bazi lkeler
kendi Ulusal Oneme Sahip Tarimsal Miras Sistemlerini (NIAHS Nationally Important Agricultural Heritage
Systems); bazi Ulkeler de kendi ulusal GIAHS Komitelerini kurmuslardir.

Bugiin Kiiresel Oneme Sahip Tarimsal Miras Sistemleri kapsaminda FAO, 22 iilkeden toplam 62
GIAHS alani tanimlamigtir. Bu alanlardan 6 &deti ayni zamanda UNESCO Dinya Miras alani
niteligindedir. Bunun yaninda 9 farkli tlkeden 15 yeni alan GIAHS igin basvuru yapmistir (FAO, 2021b).
GIAHS alanlarinin dinyadaki dagihmlari incelendiginde Afrika kitasinda Kenya (1) ve Tanzanya (2); Asya
kitasinda Banglades (1), Cin (15), Hindistan (2), iran (3) ve Japonya (11), Filipinler (1), Kore (5) ve Sri
Lanka (1); Avrupa kitasinda Italya (2), ispanya (4) ve Portekiz (1); Latin Amerika kitasinda Brezilya (1),
Sili (1), Peru (1) ve Meksika (1); Kuzey Afrika ve Ortadogu’da Cezayir (1), Faz (2), Tunus (3), Birlesik
Arap Emirligi (1), Misir (1) tarimsal kdltirel peyzajlar Kiresel Oneme Sahip Tarimsal Miras Sistemlerine
dahil olmustur. En ¢cok GIAHS alani ise Asya kitasinda bulunmaktadir (Cizelge 1, Sekil 4, Sekil 5).

One cikan Uriinler agisindan incelendiginde ise Asya Ulkelerinde piring, Kuzey Afrika Ulkelerinde
hayvancilik, Akdeniz bodlgesi Avrupa Ulkelerinde Uzim ve zeytin Uretiminin 6ne ¢iktigi; ginseng, argan,
hiinnap, safran ve kinoa gibi tirlerin bélgesel 6neme sahip oldugu gérilmektedir. Diger yandan sulama
sistemleri ve hidro-tarim uygulamalari ise su kithgr ve iklim degisikligine uyum agisindan geligtirilen
gelenekse ¢oziimleri temsil etmektedir.
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Cizelge 1. GIAHS Kiiresel Oneme Sahip Tarimsal Miras Sistemleri alanlari (FAO, 2018; 2021b)

Table 1. GIAHS Globally Important Agricultural Heritage Systems sites (FAO, 2018; 2021b)

Ulke GIAHS Alani I\I(?;: One Gikan Uriinler
Cezayir Ghout System (Oases of the Maghreb) 2011 |Hidro-tarim sistemleri
Banglades [Floating Garden Agricultural Practices 2015 |Su basar bahceler
Brezilya gﬁﬁréonal Agricultural System in the Southern Espinhaco Range, Minas 2020 |Dogal bitki, cigek toplayicilig
Sili Chiloé Agriculture 2011 |Patates
Cin Rice Fish Culture 2005 |Piring, balikgilik
Wannian Traditional Rice Culture 2010 |Piring
*Hani Rice Terraces 2010 |Piring
Dong’s Rice Fish Duck System 2011 |Piring
Pu’er Traditional Tea Agrosystem 2012 |Cay
Aohan Dryland Farming System 2012 |Bugday
Kuajishan Ancient Chinese Torreya 2013 |Cin toreyasi
Urban Agricultural Heritage — Xuanhua Grape Garden 2013 |Uzim
Jiaxian Traditional Chinese Date Gardens 2014 |Hunnap
Xinghua Duotian Agrosystem 2014 |Sulu tarim sistemleri
Jasmine and Tea Culture System of Fuzhou City 2014 |Yasemin ve cayI
Diebu Zhagana Agriculture-Forestry-Animal Husbandry Composite Syst. 2017 |Tanm ve hayvancilik
Huzhou Mulberry-dyke & Fish-pond System 2017 |Dut, ipek bocekgiligi, balikgilik
Xiajin's Yellow River Old Course Ancient Mulberry Grove System 2018 |Dut bahgeleri
Rice Terraces in Southern Mountainous and Hilly Areas 2018 |Piring
Misir Dates production System in Siwa Oasis 2016 |Vaha tanimi, hurma, hayvancilik
Hindistan Saffron Heritage of Kashmir 2011 |Safran
Koraput Traditional Agriculture 2012 |Misir
Kuttanad Below Sea Level Farming System 2013 |Balikglilik ve piring
*Qanat Irrigated Agricultural Heritage Systems, Kashan 2014 |Quanat Sulama Sistemi
Iran Quanat-based Saffron Farming System in Gonabad 2018 |Safran
Grape Production System in Jowzan Valley 2018 |Uziim
Japonya Noto’s Satoyama and Satoumi 2011 |Coklu urtin, karasal kiyi sulak alan.
Sado’s Satoyama in Harmony with Japanese Crested Ibis 2011 |Celtik
Managing Aso Grasslands for Sustainable Agriculture 2013 |Cayirlik, otlaklar
Traditional Tea-grass Integrated System in Shizuoka 2013 |Cay, Yar Dogal Cayirliklar
E;Qti:fnki Peninsula Usa Integrated Forestry, Agriculture and Fisheries 2013 |Tarim, ormancilik, balikgilik
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Cizelge 1. GIAHS Kiiresel Oneme Sahip Tarimsal Miras Sistemleri alanlari (FAO, 2018; 2021b) (devami)
Table 1. GIAHS Globally Important Agricultural Heritage Systems sites (FAO, 2018; 2021b) (continued)

Ulke GIAHS Alani ','{a"’l‘ One Gikan Uriinler
Japonya Ayu of the Nagara River System 2015 |Balikgllik, tarim
Minabe-Tanabe Ume System 2015 [Japon kayisisi
Takachihogo-Shiibayama Mountainous Agriculture and Forestry System 2015 |Tarim ve ormancilik (Mantar, piring)
Osaki Kodo's traditional water management system for sustainable paddy | 2017 |Celtik, Sulak alanlar
Nishi-Awa Steep Slope Land Agriculture System 2018 |Tahil
Traditional Wasabi Cultivation in Shizuoka 2018 |Japon turbu (Wasabi)
. Olive groves of the slopes between Assisi and Spoleto 2018 |Zeytin
e Soave Traditional Vineyards 2018 |Uziim
Kenya Oldonyonokie/Olkeri Maasai Pastoralist Heritage 2011 [Hayvancilik
Meksika Chinampas Agricultural System in Mexico City 2018 [Su basar tarim sistemleri
Fas Oases System in Atlas Mountains (Oases of the Maghreb) 2011 [Hayvancilik, tarimsal ormancilik
Argan-based agro-sylvo-pastoral system within the area of Ait Souab-Ait 2018 |Argan, tanmsal ormancilik
and Mansour
Peru Andean Agriculture 2011 |Misir, patates, kinoa
Filipinler *Ifugao Rice Terraces 2011 |Piring
Portekiz Barroso Agro-Sylvo-Pastoral System 2018 [Hayvancilik
Kore Traditional Gudeuljang Irrigated Rice Terraces in Cheongsando 2014 |Piring
*Jeju Batdam Agricultural System 2014 |Teras sistemleri
Traditional Hadong Tea Agrosystem in Hwagae-myeon 2017 |Cay
Geumsan Traditional Ginseng Agricultural System 2018 |Ginseng
Damyang Bamboo Field Agriculture System 2020 (Bambu tarlalari
The Agricultural System of Valle Salado de Afiana 2017 |Tuz Uretimi
ispanya Malaga Raisin Production System in La Axarquia 2017 |Uzim
The Agricultural System Ancient Olive Trees Territorio Sénia 2018 |Zeytin
Historical Irrigation System at I'Horta de Valéncia 2019 |Sulama sistemleri
Sri Lanka The Cascaded Tank-Village System in the Dry Zone of Sri Lanka 2017 |Tank-kdy sulama, tarim sistemleri
Tunus Gafsa Oases (Oases of the Maghreb) 2011 |Vaha tarimi
Hanging gardens from Djebba El Olia 2020 |Tarimsal ormancilik
Ramli agricultural system in the lahoons of Ghar El Melh 2020 |Pasif sulama sistemleri
Eir:ﬁfik Arap *Al Ain and Liwa Historical Date Palm Oases 2015 (Hurma
Tanzanya *Engaresero Maasai Pastoralist Heritage Area 2011 [Hayvancilik
Shimbue Juu Kihamba Agroforestry Heritage Site 2011 |Tarimsal ormancilik

* UNESCO Miras Alani
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$ekil 4. Qanat-based Saffron Farming Gonabad iran (a), Osaki Kédo's Traditional Water Management System Japonya (b), Soave
Traditional Vineyards Italya (c), Andean Agriculture Peru (d).

Figure 4. Qanat-based Saffron Farming Gonabad Iran (a), Osaki Kédo's Traditional Water Management System Japonya (b),
Soave Traditional Vineyards ltalya (c), Andean Agriculture Peru (d).
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Sekil 5. GIAHS Sistemleri alanlarinin diinyadaki dagilimlari.
Figure 5. Distribution of GIAHS Systems sites in the world.

GIAHS Sistemi Kapsaminda Selge Tarim Teraslari

Selge Toros Daglar’'nin 1000-1250 m yukseklik araliginda yer alan dag zirveleri ile gevrili verimli bir
havza (zerine inga edilmis bir dag sirti yerlesimidir (Atik & Altuntas 2011). Akdeniz’i i¢ Anadolu’ya
baglanan Aspendos-Selge-Pednelisos- Adada- Aprotari antik yolu ve Olukkdpri’den Selge’ye ¢ikan antik
goéc¢ yolu guzergdhinda (Kunar, 1995; Blylkyildirm, 1991; Balta & Atik, 2019) bulunan Selge’nin yer
aldig antik Pisidia Bolgesi, derin vadilerle ayriimis engebeli bir jeomorfolojik yapiya sahiptir. Bélgede su
kaynaklarinin temel yasam fonksiyonlari i¢in her zaman ¢ok dnemli bir gereksinim olmustur. Helenistik ve
Roma ddénemlerinde tepelerin, yamaglarin ve kayalik noktalarin dogal savunma sistemleri nedeniyle
tercih edildigi, yerlesimlerin de vadinin eteklerinde kuruldugu gortlmektedir (Mitchell & Waelkens, 1987).

Bolgede tarima elverisli sicak, kuru yazlar ve ilik, yagish kislarla karakterize edilen Akdeniz iklimi
gorulmektedir. Machatschek (1977)'e gore ¢ok sayida teras ve genis dizligin bulunmasi antik tasra
kentlerinin gojunda oldugu gibi Selge’de tarim ve hayvanciligin varlidini ortaya koyan énemli bir isarettir.
Machatschek (1997)'in bu tanimlamasini destekler nitelikte antik cografyaci Strabon (2009) Selge'yi
ziyaret ettigi donemde c¢ok sayida zeytin agacinin ve bu zeytinliklerin yaninda bereketli Gzim baglarinin
varhdini dile getirmis ve Selge’yi o dénemde bolgenin Gzim Ureticiligi ve orman Urunlerinin temininde
Onemli bir yeri oldugu Gzerinde durmaktadir (Nolle, 2015).

356



Kirsal — tarimsal peyzajlarin korunmasinda GIAHS Kiiresel Oneme Sahip Tarimsal Miras Sistemleri ve Akdeniz Selge érnegi

Selge Antik yerlesiminde geleneksel tas duvarli teraslar kente kiiltirel, ekolojik deger sunmasinin
yaninda zorlu arazi kosullarina ragmen tarih boyunca tarimsal Uretimin yapilmasi agisindan arazinin
degerlendiriimesine olanak saglamistir. Selge, madeni parayi basan ilk Psidia sehridir. Bir yaninda tohum
eken ¢iftci tasviri Selge’nin dnemli bir Gretim merkezi oldugunun géstergesidir (Sekil 6). Tohum eken ¢ifci
semboll, ciftciligin ana gecim kaynagi, tas duvarl teraslarin da kiltirel yasamin énemli bir pargasi
oldugunun agik bir kanitidir (Atik & Altuntas, 2011). Strabon’dan sonraki donemlerde Selge'yi ziyaret
eden Von Lanckoronski (1892) Selge’'de yetistirilen tahil, misir, (iziim, ceviz ve kestaneden bahseder
ancak Strabon’un tarif ettigi kadar yodun bir zeytinlige rastlamadigini ifade etmistir (Von Lanckoronski,
1892; Balta & Atik 2019). Selge'ye gergeklestirdikleri ziyaretler sonrasinda tariflermis olduklari Griin
cesidindeki degisimin sebeplerini iklimsel kosullar ile iligkilendirebilmek olasidir.

Selge'nin tarihi M.O. 2000 yilina kadar uzanmaktadir. Kentin yénetimi, 20.000 kisilik nifusu ile
glglu bir sekilde kurallara ve yasalara dayaniyordu. Her gesit hayvan igin zeytin, izim baglari ve otlaklar
vardi. Yore halki iris bitkisinden krema yapti. En dikkat ¢ekici kisim, sehri gevreleyen, erozyonu dnlemek
ve bakiml bir tarim sistemi saglamak icin insa edilmis 2000 yildan daha eski tag duvarli teraslardir.

Selge Antik Yerlesimini bu gin sinirlar igerisinde bulunduran Altinkaya koyu 1385 dekar ekili
araziye sahiptir ve bu alanda yetigtirilen urlnlerin basinda agirlikli olarak bugday gelmekte ve arpa ve
yulaf Gretimi bunu takip etmektedir. Giniimiizde gériinir halde bulunan tarim teraslari 1400m?® alan
kaplamaktadir. Ayni zamanda koyin 2300 dekar cayir ve mera alani bulunmaktadir ($Sekil 6). Kdyun
sulanabilir tarim arazisi olmamasina kargin meyve Uretim potansiyeli yuksektir.

En onemli meyve iretimi Gzumdir ve bunu kestane takip eder. Uzim giniimiizde 6z tiiketim
potansiyeline sahip olarak geleneksel yontemlerle Uretilir ve bagcilik isletmeciligi yoktur. Tarim teraslari
arasindaki koridorlar boyunca yayilis gésteren yasli kestane agaclarindan hasat girparak gergeklesmekte
ve kugik bir b6limU pazara sunulmaktadir. Yoreye 6zgu “gicik sidirlar” ile yapilan buytkbas hayvancilik
aclik alanda otlatma seklinde, kii¢liikbas hayvancilik daha ¢ok yaylacilik kapsaminda yapilmaktadir.

Sekil 6. Selge ve tarim teraslarindan 6rnekler (Nolle, 2015; Balta & Atik, 2019).

Figure 6. Examples from Selge and agricultural terraces (Nolle, 2015; Balta & Atik, 2019).

Terasli tarim arazileri makinali tarima ve modern yontemler ile kullanima olanak saglayacak yapida
olmadid! i¢in bu alanlar geleneksel yontemler ve nadas sistemi ile kullaniimaya devam edilmektedir. Bu
kapsamda kdyde tarimsal Uretim iki ayri bélimde yapilmaktadir; tretime ayrilan bdlimde ekim igleri
yapilirken nadasa birakilan bélimde hayvanlar serbest bir sekilde otlatiimaktadir (BAOAM, 2007). Tarima
elverisli toprak yapisi sayesinde glinimizde geleneksel yontemlerde terasli tarim arazileri kullaniimaya
devam edilmekte; antik teraslarda devam eden tarla ve bahge urinleri yetistiriciligi yore halki igin dnemli
bir gecim kaynagi olarak varligini strdirmektedir (Nolle, 2015).
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Selge tarim teraslari ve bu teraslarda sliregelen Uretim sekliyle tarihle olan bagini korumaktadir
GIAHS kapsaminda Selge geleneksel tarim sistemleri ve tarimsal peyzajlari somut ve somut olmayan
degerleri ile arkh kriterleri karsilamaktadir (Cizelge 2). Akdeniz Bdlgesi mevcut GIAHS alanlariyla
karsilastinildidinda ise Uriin deseni agisindan Selge 6zellikle bugday, kestane, ceviz ve az miktarda Gzim
yetistiriciligi ile 6ne ¢gikmakta ve diger alanlardan ayrilmaktadir.

Cizelge 2. Selge tarim teraslarinin GIAHS kriterleri agisindan degerlendiriimesi

Table 2. Evaluation of Selge agricultural terraces in terms of GIAHS criteria

Cesitlilik:
Sistemlerin - Antik tarim teraslar erozyon, toprak tasinimi ve su kaybini dnlemek gibi ekolojik yarar saglamanin
yaraticiligi ve yaninda, tarimsal Uretimi ile bdlgede halkina ekonomik agidan kaynak olusturmakta ve ayni zamanda
dikkat bu kiiltirel miras olma 6zelligi ile bolgede turizmin faaliyetlerinin gelisimine katki sunmaktadir.
cekiciligi Sistem Verimliligi:

- 2000 yildan uzun suredir geleneksel tas duvarlarla 6rilmis ve bu tas duvarlar lzerine oturtulmus

tarim antik teraslari ginimuzde de tarimsal Gretim amaciyla kullanilabilmektedir.
Yaraticilik/Yenilik:

- Selge’de Helenistik donemde ekilebilir alanlar yaratmak igin olusturulan tarim teraslari antik ddnemde

gelistirilen kritik biyofiziksel kisittamalara yenilikgi ¢6zim 6rnegidir.
Uyarlanabilir Kapasite:

- ilk olarak sarap iretimi ve zeytin yetistiriciligi icin kullanilan tarim teraslar daha sonralari degisen
cevresel ve sosyo-ekonomik kosullar nedeni ile agirlikli olarak tahil olmak iizere kestane, ceviz ve az
miktarda da olsa devam eden zum yetistiriciligi icin kullaniimaktadir. Degisen kosullara ragmen urun
desenindeki gesitliligin ve Uretimin devam ettidi antik teras sistemlerinin esnekliginin géstergesidir.

Entegrasyon:

- Kuruldugu dénem antik yerlesime hizmet eden tarim teraslarinin yine 1950’lilerde yine Selge’de

kurulan kdy yerlesimine hizmet etmesi, tarim sistemInin entegrasyon guciini géstermektedir.
Ekonomik Canlilik ve Siirdiirtilebilirlik:

- Antik dénemde bdlgede yetistirilen Urtnlerin antik ticaret yolu sayesinde sahil kentleri ile ticaretinin
yapildigi bilinmektedir. Selge’nin Antik ddnemden beri varligini devam ettirebilmesinin nedeni tarimsal
Uretimin kesintisiz devam edebilmesidir. Buglin de gélgenin ge¢im kaynagi tarim ve hayvanciliktir.

Olagantisti - Glnumuzde Selge’nin hemen yakininda yer alan Turkiye'nin en blylk kanyonlarindan “Koéprili
karakterler Kanyon” birgok endemik canli tirtini, ender ormanlari ve doga harikasi jeolojik yapisi.

- Kurulugu M.O. 3. uzanan Selge Antik Kentinin varligi.

- Tarim teraslarinda guinimiz modern tarimsal Uretim araglarinin kullaniimasi teraslarin yapisi nedeni
ile mUmkun degildir. Bu nedenle bélgede hala geleneksel tarimsal uretim yapilmaktadir.

- Geleneksel bilginin korunmasi ve gelecek kusaklara aktarimi i¢in blyuk énem tagimaktadir.

Surduralebilirlik - Selge geleneksel tarim teraslari donemsel olarak uriin degisikligi yasanmis olsa dahi nadas yoluyla
halen kullaniimakta ve y6re halki icin dnemli bir ge¢im kaynagi sunmaktadir.

- Yerlesim tarihi agisindan antik Selge kenti ile bugiin Selge kenti ve gevresinde gelisen kdy yerlesimi zorlu
kosullara ragmen surdurilebilir gézimler sayesinde yerlesim yapisinin devamliligini géstermektedir.

Kiresel 6nem - Selge Akdeniz'in karakteristik terasli peyzajlarinin antik dénemden giinimuze kadar varligini surduirebilen
nadir érneklerinden biridir. Bu agidan kiresel 6nem teskil etmektedir.

- Geleneksel tarimsal uretim bigimlerinin glinimiizde hala kullaniliyor olmasi nedeni ile geleneksel tarimsal
bilginin nesilden nesile aktarilarak boélgenin tarim tarihi, geleneksel alan kullanimlari ve bu
kullanimlarla sekillenen yasam sekli hakkinda degerli bilgiler barindirmasi ile surdirdlebilirliginin
saglanmasi agisindan 6nem arz etmektedir.

- Glnimuzde Koéprulu Kanyon Milli Park’'t hemen yakininda yer alan Selge ve gevresinde bulunan Akdeniz
yasl servi ormanlari, maki bitki 6rtiist, Akdeniz kayalik alan vejatasyonunun nadir érnekleri ve tarim
teraslarinin varlidi ile zengin bir biyo-kulturel ¢esitlilik sergilemektedir

Temsil - Akdeniz bélgesi tarihi terash peyzajlari ekolojik, kulttrel, sosyal, tarihi, mimari, mihendislik ve miras degeri
edebilirlik tasimalarinin yani sira estetik 6nem tasiyan 6zel degere sahip kultlrel peyzajlardir.
- Selge Antik yerlesimi ve tarim teraslari sahip oldugu kent kalintilari, yapim teknikleri ve ¢ozimleri ile
dénemi hakkinda kiymetli bilgiler yansitmasinin yaninda bu peyzajlarin antik dénemden giinimiize kadar
varligini sirdurebilen ve Akdeniz’'i temsil eden nadir 6rneklerinden birini temsil etmektedir.
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insanoglunun var olma cabasinin ilk érnekleri olan ve bugiin gida giivenligi ve sirdiirilebilir
kalkinma icin buyuk 6énem tasiyan kirsal ve tarimsal peyzajlarin korunmasi amaciyla FAO’nun baslattig
GIAHS Kiiresel Oneme Sahip Tarimsal Miras Sistemleri programi, UNESCO’nun diinya mirasi alanlari ve
kiltrel peyzajlarindan sonra uluslararasi olgekte ¢oklu alanlari ve peyzajlari igeren énemli bir agdir.
GIAHS alanlari sadece olaganustu dogal peyzajlari degil ayni zamanda biyolojik cesitlilik, dayanikli
ekosistemler, gelenekler ve yenilikgi yaklasimlarin 6zgin bir sekilde bulustugu ve kirsal alanlardaki
yasami yarattigi tarimsal uygulamalari kapsamaktadir.

GIAHS Sistemleri cogu zaman tarimsal biyogesitlilik, dayanikli-saglikh ekosistemleri butlnlestiren
estetik agidan olaganulstl peyzajlar ve ¢ok degerli kiltlirel miras 6rnekleri olarak kabul edilmektedir
(Reyes et al., 2020). GIAHS programinin hedefi biyolojik cesitlilik agisindan zengin alan kullanim
sistemlerinin ve bu sistemleri iceren peyzajlarin korunmasi ve surdirulebilir gelismenin basariimasinda
toplumun dogal cevre ile kurmus oldugu adaptasyonun ve ¢ozimlerin glvence altina alinmasi ve
korunmasidir. Burada degisen cevre ve o6zellikle de iklim degisikligine dayanikhlik arazinin, topragin
deder kazanmasi, gida guvenligi, cevrenin korunmasi, geleneksel miras konularinin yani sira cinsiyet
esitligi, sosyo-ekonomik yapinin glglendiriimesi ve sirdurilebilir gelisme 6ncelikleri yer almaktadir.

Agnoletti (2013) kirsal peyzaj kalitesinin korunmasinin ancak destekleyici sosyo-ekonomik
sistemlerin ve tarim politikalari ile sinirlar gizilmis stratejiler ve eylemlerle mimkan olacagini belirtmistir.
Bu kapsamda GIAHS programi kiresel, ulusal ve yerel lgekte hedef ve stratejiler ile 6ne ¢ikmaktadir:

- Kiresel 6lgekte, GIAHS alanlarinin tanimlanmasi, se¢imi ve gelistiriimesi

- Ulusal olcekte, GIAHS sistemlerini korumak ve bu sistemleri surdurilebilirligini saglayacak tesvik
edici mekanizmalar ve politikalar ile kapasitelerin gelistiriimesi

- Yerel dlgekte, yore halkinin desteklenmesi, gigclendiriimesi ve kaynaklarin surdurilebilir ydonetimi
icin teknik yardim ve Ozellikle de geleneksel bilginin gelistiriimesi ve ekonomik tesvikler yoluyla bu
sistemlerin guglendiriimesi (United Nations, 2021).

Aile ciftciligi ve geleneksel tarim sistemlerini géz ardi eden kiresel egilimlere tepki olarak GIAHS
daha c¢ok yerelde ve vyerel topluluklarca gelistiriimis geleneksel ekolojik bilginin korunmasi yoluyla
surdurulebilir kirsal gelismeyi hedeflemektedir. Kigik aile isletmelerinin, geleneksel tretim tekniklerinin
surdurtlmesi yaninda ureticiler, ciftgiler, yerel kurumlar, arastirma kurumlari basta olmak Uzere Urln
zincirinin guglendirilmesi, ¢evre Uzerindeki etkilerin kontrolii ve Ozellikle de Uretim sirecinde kadinlarin
etkinligini arttirmaya ydnelik programlar yuratilmektedir. Sivil toplum kuruluglar ile 6zel sektdér arasinda
kurulacak iletisim, is birligi yolu ile kirsal gelisme ihtiyaglarinin karsilanmasi imkan saglamaktadir.

GIAHS programinda tarimsal biyocgesitlilik ve bu gesitliligin tanimlanmasi ve korunmasi blyik
onem tasimaktadir. Burada tarimsal biyogesitlilik “agrobiodiversity” ve tarimsal ekolojik cesitlilik,
agroekolojik “agroecological diversity” tarimla ile ilgili ekolojik ve biyolojik cesitlilik kavramlarindandir.
Burada agroekolojik sistemler tarim ve hayvancilik ile iligkili tarleri, genetik kaynaklarin ve sistemlerin
cesitliligini ifade etmektedir. Agrobiyogesitlilik tarim sistemlerinde bulunan bitkiler, bécekler ve bécek
biyotasinin gesitliligi ile ilgilidir (Orman ve Su isleri Bakanligi, 2015). Diger bir deyisle tarimsal biyogesitlilik
ise dogal cevre ile bitki ve hayvan tlrlerinin gesitligi ve genetik kaynaklar ile ilgili olarak insanlarin
gelistirmis oldugu alan kullanim ve urln yetistirme ¢ézimlerinin ve sistemlerinin batindadir. Dogrudan ve
dolayli olarak tarimsal Uretim ve yasam sekillerini destekleyen ve ydnlendiren biyolojik sistemlerin
insanoglunun vyaratici ¢dézimleri ile tamamlandigi agrobiyolojik ve agroekolojik cesitlilik bugin iklim
degisikligine uyum ve sirdurulebilir gelismenin temel bilesenleri arasinda kabul edilmektedir.
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Ulkemizde Kiresel Oneme Sahip Tarim Mirasi Sistemleri ile ilgili olarak 2014 yilinda FAO-Turkiye
Ortakhk Programi kapsaminda Azerbaycan ve Turkiye’deki GIAHS alanlarinin belirlenmesi amaciyla
baslatilan proje ile Kilis karasi Gzim Uretim ve zeytin Uretim sistemleri ile Kilis'te 2, geleneksel boyama
ve dokuma sistemleri, Karacadagd piring Uretim sistemleri ve geleneksel peynir Uretimi sistemleri ile
Diyarbakirda 3 ve Mardin’de Sultan Seyhmus incir Uretim sistemi ile Turkiye’deki 6 potansiyel GIAHS
alani tanimlanmistir (Tarim ve Orman Bakanlhgi, 2014; FAO, 2017).

Galisma kapsaminda incelenen Selge tarim teraslari bugiin hala antik dénemlerden beri siregelen
yasam sekilleri, 6zellikle de alan kullanimlarinin peyzajin dnemli bir pargasi oldugu bir nadir bir érnektir.
Ciftcilik ve tarimsal faaliyetler gegmiste oldugu bugiin de yéreye 6zgl peyzajin en 6énemli bilesenidir.
Nolle (2015) Selge kenti cografi olarak karstik bir ¢cukur alanda yer almasinin yaninda bu gukurlugu
dolduran humuslu toprak yapisi sayesinde bugln hala tarim teraslarinda devam eden tarla ve bahge
drunleri yetistiriciligi yore halki icin dnemli bir gecim kaynagdi olarak varhigini strdlrdiguni belirtmistir.

Ancak GIAHS 6rneklerinde ydre halkinin ekonomik durumunun iyilestiriimesi, strdirulebilir ekolojik
uygulamalarin surekliligini saglamak, biyokiiltirel gesitliligin korunmasi ve hepsinden énemlisi de kirsal
alanlardaki yagsam kalitesinin iyilestiriimesi ilkeleri dikkate alindiginda suregelen tarimsal miras degerleri
yaninda Selge igin farkli ¢dzimlere ihtiya¢ duyuldugu bir gercektir.

Altinkaya mahallesinin ndfusu 1997°de 800 kisi civarinda iken 2015’de 406, 2020'de ise 363 Kisi
olarak kayitlara gecmistir (TUIK, 2021). Kirsaldan kente yasayan go¢ Selge icin de benzer bir seyir
izlemistir. Bolgedeki en eski yerlesim niteligindeki Selge’deki géc¢in temel nedenleri istihdam, egitim ve
sagh hizmetlerine ulasma ihtiyacidir. Manavgat kiyr kesimindeki turizm igletmeleri 6zellikle 2000’
yillardan sonra yore insani igin daha cazip is olanaklari sunmaya baslamistir. Ancak yoredeki nifus
azalmis goériinse de Antalya, Manavgat gibi yakin merkezlerde yasayan yore halkinin kéyleri ile baglarini
koruduklari ve Selge’deki tarimsal Uretime katki sagladigi bilinmektedir.

Egitim imkanlari agisindan Selge’'de ilkogretim dizeyinde bir kdy okulu vardir. Ancak aileler
cocuklarinin egitimlerine devam edebilmeleri icin Manavgat veya Antalya’ya tasinmaktadir. Saglik
hizmetleri icin en yakin yerlesim ise Beskonak Mahallesidir. Bu durum kdy halkinin saglik hizmetlerine
erisiminde kalici bir gdzUmu gerektirmektedir.

Selge’de 1000 civari buyikbas ve 1000 civari kigikbas hayvancilik yaninda aricilik da devam
etmektedir. Tarim teraslarinda nadas yoluyla Uretilen bugday ve tahillar ile Gzim, ceviz gibi yérede
yetistirilen bitkisel ve hayvansal Griinlerin gelire donistiriimesi i¢in bir kooperatif bulunmamaktadir.

Kdyln Selge antik kenti arkeolojik sit alani ile i¢ ice yapisi yerlesim altyapisinin iyilestiriimesi, kdy
halkinin ihtiya¢ duydudu yeni konutlarin yapimini énemli oranda sinirlamaktadir. Fakat bu zorluk
asildiginda ahsap hatilh ve yigma tas duvarlar ile yoreye 6zgu dugmeli evleri ile kdydeki geleneksel
yerlesim dokusunun sirdurulebilirligi s6z konusudur.

Potansiyel bir GIAHS alani olarak degerlendirildiginde Selge’nin tarim teraslari ve binlerce yilin
etkilesimi yansitan tarimsal biyogesitlilige sahip oldugunu séylemek mimkuindar. Tarim teraslari erozyon,
toprak taginimi ve su kaybini dnlemek gibi ekolojik yarar saglamanin yaninda, tarimsal Uretimi ile boélgede
halkina ekonomik agidan kaynak olusturmaktadir. Fakat bitkiler, bocekler ve diger yaban hayat turleri ile
antik teraslardaki tarimsal biyogesitliligin detayli bir sekilde arastiriimasi ihtiyaci bulunmaktadir.

Diger yandan UNESCO Dinya Miras Alanlari gibi FAO’nun GIAHS alanlari da bir turizm potansiyeli
olarak gorilmektedir. Burada alanlarin tanimlanmasi, segimi ve izleme kriterlerinin 6zellikle turizme dayali
kirsal gelismedeki yeri incelendiginde; Yotsumoto & Vafadari (2020) WHC alanlarinda yerel kaynaklarin
turizme aktarilmasi GIAHS alanlarina kiyasla daha kolay oldugu ve bu agidan GIAHS alanlarindaki
karakterlerin tanimlanmasi icin yaratici stratejilere ihtiya¢ oldugunu belirtmiglerdir.
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Gecmisten gunumize tasanmis kiltirel gelenegin istisnai bir kanitini olarak Selge tarim teraslari
koy ve cevresindeki cok genis bir alanda sadece bu yoreye 6zgu bir karakter sergilemektedir. Selge teras
sistemlerinin yaraticihdi, ¢ok genis bir alandaki olaganustl karakterleri, Akdeniz bdlgesi tarim kultaru
tarihinin 6nemli bir kaniti olmasi ile GIAHS programina dahil olabilecek ylksek bir potansiyele sahiptir.
GIAHS adayligi kadar Selge’nin kdltirel, tarimsal, biyolojik ve miras degerlerinin korunmasi ve
surdurulebilir kirsal kalkinma igin kdyde yasayan Ozellikle geng ciftgilerin girisimlerinin desteklenmesi,
bdlgede Uretilen tarimsal ve hayvansal Urlinlere gii¢li pazar imkani yaratmak igin tarim kooperatifinin
desteklenmesi, tarim, tarihi doku, el sanatlari, turizmi de igeren giftgilik aktivitelerinin ve agro-turizmin
tesvik edilmesi koy icin gelistirilebilecek dnlemlerin baginda gelmelidir. Antalya’nin Turkiye’'nin en dnemli
turizm bélgesi olmasi gergceginden Selge kiltlrel miras olarak bugin de yoredeki turizmin faaliyetlerinin
geligsimine katki sunmaktadir. Ozellikle azalan nifusu ile kdylin sosyal kirilganh§i azalmak igin egitim ve
saglik imkanlarinin gi¢lendiriimesi yararli olacaktir.

Daglik bir arazide dogal jeolojik olusumlardan kuru tas duvarlardan elde edilen teraslara tarimi
entegre eden Selge antik tarim teraslari yaninda antik Selge kenti Uzerinde ve gevresinde gelisen Selge
kdylu de bugliin gegmis ile baglarini korumaktadir. Pek ¢ok 6rneginde turizm yoéreye 6zgi geleneksel
tarimsal peyzaj kalitesinin ve tarimsal ekonominin gelistiriimesinde destekleyici rol oynamaktadir.

GIAHS programinin ana hedefi miras degerini zamani dondurarak korumak yerine bunu gelecekle
iliskilendirmektir. Bu baglamda Selge’nin arkeolojik ve dogal degerlerinin de surekliligi icin tarim teraslari
ile sahip oldugu tarimsal mirasina getirilecek GIAHS statlisii kdylin ve yorenin sirdurilebilir gelisimi ve
tarimsal kultlrel peyzajlarinin korunmasi igin dnemli bir ara¢ olacaktir.

Selge’nin GIAHS sistemine dahil olmasi durumunda kentin 6zellikle 6n plana c¢ikan geleneksel
Uretim yontemleri ve tarim teraslari konusunda alinmasi beklenen énlemler ve getirilen Oneriler igin
destek saglanmis olacaktir. Alan yénetimi ve ydnetim plani kapsaminda Tarim ve Orman Bakanhdi basta
olmak Uzere Kiltir ve Turizm Bakanhgi, yerel yénetimler, turizm birlikleri yaninda 6zellikle de ydre halki
gelmelidir. Uretim planlarini yerel halk ve ciftgilerle birlikte yapmak, tretim nasil yapilacagi konusunda
ciftcilerin s6z ve yetki sahibi olmasina imkan verilecek altyapinin saglanmasi énemli konular arasindadir.
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oz
Amag: Kuru Gzim ihrag fiyatinin ne olglide borsa fiyatina yansidiginin ve bu
fiyatlar ile ihracat miktari arasindaki etkilesimin ortaya konulmasi amaglanmistir.

Materyal ve Yontem: Bu ¢alismada 2010 yili Eylul ayindan itibaren 128 aylik
Turkiye kuru Gizim ihrag birim fiyati ve Manisa Ticaret Borsasi (yurtici fiyat) aylik
ortalama fiyat verileri tek degiskenli zaman serisi analizine tabi tutulmustur.
Calismanin ikinci agsamasinda fiyat serilerine Turkiye kuru izim ihracat miktari
serisi de eklenerek VAR analizi kullaniimigtir.

Aragtirma Bulgulan: Incelenen dénemde Manisa Ticaret Borsasi fiyatlari ile
ihracat birim fiyatlari oranlandiginda ihracat gelirinin ortalama %80’inin Uretici
eline gectigi belirlenmistir. 2021-2022 Uretim sezonu baglangicinda kuru Gzim
ihrag fiyatinin yaklagik 2 ABD dolari/kg, borsa fiyatinin 1,40 ABD dolari/kg
civarinda olacagi 6ngoérulmustir. Borsa kuru Gzum fiyati 2 ABD dolari/kg ve
Uzeri seviyelerde oldugunda Uretim alanlarinda artisin devam edecegi, 1,30
ABD dolari/kg seviyelerinde ise Uretim alani artisinin duracagi 6ngoralmustur.

Sonuglar: Borsa kuru uzim fiyati ile kuru Uzim ihracat fiyati ve borsa kuru
Uzum fiyati ile ihracat miktari arasinda karsilikli zamana bagli gecikmeli iliskinin
oldugu belirlenmigstir. Degiskenler arasinda etki etme gucu en fazla olanin borsa
kuru tGzim fiyati oldugu gorilmustir.

ABSTRACT

Objective: It was aimed to reveal to what extent the export prices of raisins
were reflected in the commodity exchange price and the interaction between
these prices and the export amount.

Material and Methods: In this study, 128-month Turkish raisin export unit price
and monthly average price data of Manisa Commodity Exchange (domestic
price) since September 2010 were subjected to univariate time series analysis.
In the second stage of the study, VAR analysis was used by adding the Turkish
raisin export quantity series to the price series.

Results: In the analyzed period, when Manisa Commodity Exchange prices
and export unit prices were compared , it was determined that an average of
80% of export revenue was received by the producers. At the beginning of the
2021-2022 production season, it was estimated that the export price of raisins
would be around 2 USD/kg, and the commodity exchange price would be
around 1.40 USD/kg. It is predicted that the increase in production areas will be
continued when the commodity exchange raisin price is at around 2 USD/kg
and above, while the output growthin production area will be stop at 1.30
USDI/Kg level.

Conclusion: It has been determined that there was a reciprocal time-delayed
relationship between the Commodity Exchange raisin price and raisin export
price and Commodity Exchange raisin price and export quantity. It was found
that the Commodity Exchange raisin price was the most influential among the
variables.
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GiRIiS

Tarkiye Gzimin anavatani olarak kokli bir bagcilik gelenegine sahiptir ve kuru Gzum ihra¢ eden
Ulkeler arasinda agik ara lider konumdadir (TMO, 2021a). Tarkiye’nin kuru Gzim ihracatinin neredeyse
tamamini dinyada “Sultana” olarak bilinen ve Ege Bdlgesinde on binlerce Uretici tarafindan uretilen
cekirdeksiz kuru Gzim olusturmaktadir. 2020 yilinda Diinya kuru Gzim dis ticaretine bakildiginda, 1,63
milyar ABD dolari ($) degerinde 803 bin ton kuru ziim ihracati gerceklestigi gorilmektedir. Tirkiye ise
ayni yil 514 milyon $ degerinde 259 bin ton kuru Gziim ihra¢ ederek diinya kuru Gziim ihracat dederinin
%31,5’ini elde etmistir (ITC, 2021). Bu deger ulkenin kuru meyve ve mamulleri ihracat dederinin
%36,7’sini, toplam tarim Urunleri ihracat degerinin %2,1’ini, toplam ulke ihracat gelirinin ise %0,329’unu
olusturmaktadir (TiM, 2021).

Turkiye'nin geleneksel ihrag¢ Griinlerinden biri olan kuru Gzimde eskiden beri fiyat istikrarinin
saglanmasi ve Ureticilerin dislk fiyatlardan korunmasi istenmistir. Uretimin 50 bin ton seviyelerinde
oldugu 20. Yiizyilin baslarinda “Uziim Idaresi” adinda, arz kisitlamasi yaparak fiyat istikrari saglayacak bir
dizenleyici kurum olusturulmaya calisiimigtir (Savas, 2015). Kuru tizim 1994 yilinda yasanilan ekonomik
krize kadar uzun yillar destekleme alimlarina da konu olmustur. Destekleme alimlarinin olmadigi
donemde kuru GzUm Uretim ve ihracati artmaya devam etmis ve 2018 yilinda yaklagik 279 bin ton ile
ihracat rekoru kirilmistir. Savas & Isin (2019) 21 yilik veriler ile yaptiklari galismada Tirkiye’nin kuru
UzUm ihracatinda olduk¢a basarili oldugunu ve rekabetgi fiyat politikasiyla konumunu koruyacagini ifade
etmislerdir. 2017 yilindan itibaren Toprak Mahsulleri Ofisi (TMO) marifetiyle midahale alimlari yapiimaya
baslanmistir. 2017, 2019 ve 2020 yillarinda TMO tarafindan sirasiyla 4618, 11605 ve 61943 ton kuru
Uzdm alimi yapilmistir. Béylece 2020-21 sezonunda rekoltenin yaklasik %23’ TMO tarafindan 12 TL/kg
ortalama fiyatla alinarak piyasaya midahale edilmistir (TMO, 2021b). Manisa Ticaret Borsasinda ise
sezonun ortalama fiyati 11,20 TL/kg olarak gergeklesmistir. Her yeni sezonda kuru Gzim fiyatinin ne
olacagi ureticiler tarafindan en merak edilen konu olmaya devam etmektedir.

Bu galismada kuru Gzim ihrag fiyatinin ne olgiide borsa fiyatlarina yansididi, iki fiyat serisinin
birlikte incelenmesiyle ortaya konulmaya galigilmistir. inrag fiyati ve borsa fiyati degiskenleri tizerine tek
degdiskenli zaman serisi analizi uygulanarak fiyat dngdérusiinde bulunulmustur. Zaman serisi analizleriyle
pamuk, findik, incir, kirmiz et ve pili¢ eti gibi tarimsal Urlnlerde fiyat ve Gretim tahminlerinin yapildig
benzer calismalar bulunmaktadir (Ozer & ilkdogan, 2013; Ozer & Yavuz, 2014; Kiiciikoflaz vd., 2019;
Yildiz & Atis, 2019; Kozakli vd., 2021). Calismada ayrica bu iki degiskene ilave olarak ihracat miktarinin
da yer aldigi VAR analizi ile degiskenler arasindaki etkilesim incelenmistir.

MATERYAL ve YONTEM

Bu calismada, Turkiye'nin 2010 yili Eylal ayi ile 2021 yili Nisan ayi arasindaki 128 aylik kuru Gzim
ihracat birim satis fiyat ve miktari ile Manisa Ticaret Borsasinda ilan edilen kuru Gzim fiyatlarinin aylk
ortalamalar kullaniimigtir. Ihracat birim fiyat ve miktarlari Uluslararasi Ticaret Merkezi (ITC) web
adresinden (trademap.org) alinmistir. Manisa Ticaret Borsasi kuru Gizim fiyat verilerinin 2016 yili temmuz
ayl ve sonrasini adi gegen kurumun web adresinden (manisatb.org.tr) daha eski tarihli olanlar ise yine
ayni kurumdan elektronik posta yoluyla talep edilerek alinmistir. Fiyat birimi déntstmleri igin kullanilan
aylik dolar kuru ortalamalari Tirkiye Cumhuriyet Merkez Bankasi veri tabanindan (tcmb.gov.tr) alinmigtir.
Calismada ayrica kuru UzUm fiyatlarinda yasanan degisimlerin Ureticilerin ¢ekirdeksiz bag tesis etme
istekleri Uzerine etkilerini ortaya koyabilmek icin Manisa Bagcilik Arastirma EnstitisU’niin toprak analiz
laboratuvarina analiz i¢in basvuran ureticilerin bilgilerinden yararlaniimigtir.

Cekirdeksiz kuru Uzimde Uretim sezonu, kuru UzUmlerin sergilerden kaldirildigi Eylal ayinda
baslayip ertesi yil Agustos ayl sonunda yeni Griininiin hasadina kadar devam eden ve 2 takvim yilina
yayilan bir zaman dilimidir. Bu ¢alismada ilk olarak elde bulunan 2010 Eylul ayi ile 2021 Nisan aylari
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arasindaki 128 aylik ihracat birim fiyati ve Manisa Ticaret Borsasi aylik ortalama fiyat verilerine ait zaman
serisi grafikleri birlikte incelenmis ve Iki fiyata ait zaman serisi de ayri ayri tek degiskenli zaman serisi
analizine tabi tutulmustur. Zaman serisi analizleri degiskenin kendi geg¢mis degerlerindeki bilgileri
kullanarak ayni degiskenin gelecekteki alabilecedi degerleri tahmin etmektedir. Bdylece iki fiyat serisine
ait gézlemlerin zamana bagli yapisinin ortaya konulmasi amacglanmistir. Tek dediskenli zaman serisi
modeli kurmada en yaygin olarak kullanilan ve Box-Jenkins yaklagimi adi verilen siralamada, serilerin
duraganlastiriimasi, potansiyel modellerdeki parametrelerin tahminleri ve uygun olcitler kullanilarak
model secimi, kalintilarin otokorelasyon ve kismi otokorelasyon fonksiyonlarinin (ACF/PACF) kontrolleri,
kalinti testleri ve 6n raporlama agsamalari bulunmaktadir. Bir zaman serisi duragan ise yani ortalama ve
varyansinda sistematik degisme yoksa ve duzenli periyodik degismeler yapmiyorsa otoregresif-AR(p),
hareketli ortalama-MA(q) ve otoregresif hareketli ortalama-ARMA (p,g) modellerinden biriyle
aciklanabilmektedir. Eger seri duragan degilse ve fark alinarak duragan oluyorsa agiklayici modelin ismi
ARIMA (p,d,q) olarak isimlendirilmektedir (Sevuktekin & Cinar, 2017).

Calismanin ikinci asamasinda ¢ok degiskenli zaman serisi analizi ile ihracat fiyatlari ve miktari
arasinda oncellestirme, geciktirme ve geri besleme iligkileri ortaya konulmak istenmistir. Bu amagla Sims
(1980) tarafindan gelistirilen Vektor otoregresyon (VAR) modeli kullaniimistir. VAR modeli degiskenler
arasindaki kargilikh etkilesimin ve nedenselligin belirlenmesinde yaygin olarak kullaniimaktadir (Turkekul,
2007). Calismada yer alan analizler Gretl isimli agik kaynak kodlu bilgisayar programi ile yapiimistir.

ARASTIRMA SONUCLARI ve TARTISMA

ihracat fiyatinin ne élgiide ireticilere yansidiginin belirlenmesinden énce, fiyat olusumunun saghkli
olup olmadigi konusunda fikir sahibi olabilmek icin, Manisa Bagcilik Arastirma Enstitlisi'ne ait baglardan
elde edilen ¢ekirdeksiz kuru tUzimlere ihracatgl firmalar tarafindan verilen fiyatlar incelenmistir. Cizelge
1I'de ayni gun icerisinde firmalara géturdlen kuru Gzim numunelerine verilen fiyatlar goériimektedir.
Birbirlerinin verdikleri fiyatlardan habersiz olan firmalarin teklif fiyatlarinin birbirine olduk¢a yakin oldugu
gorulmektedir.

Cizelge 1. Kuru Gizim numunelerine alici firmalarin verdikleri ortalama fiyatlar (TL/kg)

Table 1. Average prices (TL/kg) given by the purchaser for the raisin samples

Fiyatlama tarihi 14.10.2015 06.10.2016 03.01.2017 04.01.2018 02.01.2019 14.01.2020

1. Firma 5.17 2.97 3.53 4.70 9.75 9.50
2. Firma 5.08 2.92 3.50 4.76 9.50 9.50
3. Firma 5.18 2.97 3.65 4.80 9.70 9.53
Standart sapma 0.055 0.028 0.079 0.050 0.132 0.017

Kaynak: Manisa Bagcilik Arastirma Enstitisi muhasebe kayitlari.

Tarkiye kuru Gzim aylik ihrag birim fiyat serisi Sekil 1°de, Manisa Ticaret Borsasi aylik ortalama
kuru Gzum fiyatlari serisi Sekil 2'de verilmigtir. iki zaman serisi grafiginin birlikte hareket ettigi aralarinda
kuvvetli bir ilgilesim oldugu gérilmektedir. incelenen 128 aylik dénemde Manisa Ticaret Borsasi (MTB)
fiyatlar ile ihracat birim fiyatlari oranlandiginda ihracat birim fiyatinin %80’inin borsa fiyati olarak Ureticiye
yansidigi gortulmektedir.

Tek degiskenli zaman serisi analizleri

Kisaca “Export” olarak isimlendirilen Turkiye aylik kuru Gzim ihra¢ birim fiyatinin (ABD dolari)
zaman serisi grafigi 128 gézlemden olugsmaktadir (Sekil 1). Export serisinde en dugtk degerin 2017 yili
Agdustos ayinda 1,48 ile gerceklestigi, en yuksek degerin ise 2014 yili Ocak ayinda 2,74 oldugu
gorulmektedir. Serinin ortalamasi 2,05 ortanca degerinin ise 2,08 oldugu gortlmektedir.
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Sekil 1. Tarkiye kuru Gzim aylik ihra¢ birim fiyat serisi (Export) grafigi.
Figure 1. Chart of monthly export unit price series (Export) of Turkish raisin.

Export serisinin duragan olup olmadiginin anlasilmasi igin serinin grafik ve egim cizgisi incelemesine
gore “sabit terim dogrusal ve ikinci derece egilim” segenegi kullanilarak birim kok testi yapiimistir. Export
serisi icin Genigletilmis Dickey-Fuller sinamasi sonucuna gére (sinama istatistigi: tau_ctt(1) = -4,01127,
kavusmazda p-degeri 0,03044) seri duragandir. Export serisi duragan olduguna ve fark alma islemi
yapilmasina gerek olmadigina goére seriyi aciklayan en uygun modeli belileme asamasina gegilmistir.
Akaike, Schwarz ve Hannan-Quinn él¢itleri karsilastirildiginda en kigiuk degerlere sahip olan, modelde yer
alan butin gecikmelerin anlaml oldugu ve kalinti korelograminda sinir tagsmasi olmayan model AR [ (1, 2,
5)] secilmistir (Cizelge 2). Export serisi icin AR [ (1, 2, 5)] modeli ile belirlenen 12 aylik tahmin degerleri
Cizelge 3'te verilmigtir.

Cizelge 2. Export serisi i¢in AR [ (1, 2, 5)] modeli
Table 2. AR [ (1, 2, 5)] model for Export series

Katsay! Olg. Hata z p-degeri
const 2,02472 0,0871181 23,24 <0,0001 ok
phi_1 1,4262 0,0839583 16,99 <0,0001 ok
phi_2 -0,393440 0,103265 -3,810 0,0001 ok
phi_5 -0,0855146 0,0349883 -2,444 0,0145 o
Bagimli degisken ort 2,047344 Bagimli degisken 6.s. 0,313483
Yeniliklerin ortalamasi 0,00067 6.s. yenilikler 0,053464
R-kare 0,970691 Ayarlamali R-kare 0,970222
Log-olabilirlik 191,2471 Akaike ol¢utu -372,4941
Schwarz 6lgitu -358,2340 Hannan-Quinn -366,7002

** %5 duzeyinde anlaml, *** %1 diizeyinde anlamli

Cizelge 3. Export serisi igin AR [ (1 2 5)] modeli ile 12 aylik tahmin degerleri
Table 3. 12-month forecast values with AR [ (1 2 5)] model for Export series

(Yil-ay) tahmin ol¢. hata (%95 arahgr)

2021:05 1,97706 0,0534644 (1,87227, 2,08184)
2021:06 1,97902 0,0931270 (1,79649, 2,16154)
2021:07 1,97955 0,127931 (1,72881, 2,23029)
2021:08 1,98039 0,159405 (1,66796, 2,29282)
2021:09 1,98310 0,188772 (1,61311, 2,35308)
2021:10 1,98687 0,214675 (1,56612, 2,40763)
2021:11 1,99103 0,236609 (1,52728, 2,45477)
2021:12 1,99542 0,254662 (1,49629, 2,49455)
2022:01 1,99998 0,269125 (1,47250, 2,52745)
2022:02 2,00452 0,280320 (1,45510, 2,55394)
2022:03 2,00888 0,288657 (1,44313, 2,57464)
2022:04 2,01296 0,294598 (1,43556, 2,59036)
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Kisaca “Borsa” olarak isimlendirilen Manisa Ticaret Borsasi aylik ortalama kuru Gzim fiyatlarina ait
(ABD dolari) zaman serisi grafigi Sekil 2'de verilmistir. Borsa serisi 128 gdzlemden olugsmaktadir ve en az
degeri 2017 yili Ocak ayinda 1,04 en ¢ok degeri ise 2013 yili Eylil ayinda 2,48 olarak gergeklesmistir.
Serinin ortalamasi 1,65 ortanca degerinin ise 1,63 oldugu gérilmektedir.
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Sekil 2. Manisa Ticaret Borsasi aylik kuru tiziim fiyatlarina ait zaman serisi (Borsa) grafigi.

Figure 2. Time series chart of monthly raisin prices in Manisa Commodity Exchange (Borsa).

Borsa serisinin duragan olup olmadiginin anlagilmasi icin serinin grafik ve egim c¢izgisi
incelemesine goére en yuksek R? derecesine polinom egdim cizgisinin sahip oldugu goérilmis ve “sabit
terim dogrusal ve ikinci derece egilim” segenegdi kullanilarak birim kok testi yapilmistir. Borsa serisi igin
Genisletiimis Dickey-Fuller sinamasi sonucuna gore (sinama istatistigi: tau_ctt(l) = -4,00997,
kavusmazda p-dederi 0,03055) seri duragandir. Borsa serisi duragan olduguna ve fark alma iglemi
yapilmasina gerek olmadidina gore seriyi aciklayan en uygun modeli belirleme asamasina gecilmigtir.
Akaike, Schwarz ve Hannan-Quinn olcitleri karsilastirildiginda en kiigik degerlere sahip olan ve kalinti
korelograminda sinir tagsmasi olmayan ARMA [ (1), (10)] modeli secilmistir (Cizelge 4). Borsa serisi igin
ARMA [ (1), (10)] modeli ile bulunan 12 aylik tahmin degerleri Cizelge 5’te verilmistir.

Cizelge 4. “Borsa” serisi icin ARMA [ (1), (10)] modeli
Table 4. ARMA [ (1), (10)] model for the Borsa series

Katsay! Olg. Hata z p-degeri
const 1,64384 0,167243 9,829 <0,0001 rohk
phi_1 0,959022 0,0234351 40,92 <0,0001 rohk
theta_10 -0,201511 0,0790781 -2,548 0,0108 *
Bagimli degisken ort 1,650452 Bagimli degisken 6.s. 0,370187
Yeniliklerin ortalamasi -0,003375 0.s. yenilikler 0,111825
R-kare 0,908164 Ayarlamali R-kare 0,907435
Log-olabilirlik 97,47425 Akaike oOl¢utl -186,9485
Schwarz 6lgutl -175,5404 Hannan-Quinn -182,3133

** 065 dlzeyinde anlamli, *** %1 diizeyinde anlamli
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Cizelge 5. “Borsa” serisi icin ARMA [ (1), (10)] modeli tahmin degerleri.
Table 5. Forecast values of ARMA [ (1), (10)] model for the Borsa series.

(Yil-ay) tahmin olc. hata (%95 arahg)
2021:05 1,36654 0,111825 (1,14737, 1,58572)
2021:06 1,36398 0,154939 (1,06031, 1,66765)
2021:07 1,36316 0,185967 (0,998672, 1,72765)
2021:08 1,40499 0,210505 (0,992403, 1,81757)
2021:09 1,40564 0,230781 (0,953321, 1,85797)
2021:10 1,40738 0,247971 (0,921370, 1,89340)
2021:11 1,41700 0,262789 (0,901943, 1,93206)
2021:12 1,41803 0,275716 (0,877640, 1,95843)
2022:01 1,45591 0,287092 (0,893223, 2,01860)
2022:02 1,48598 0,297170 (0,903535, 2,06842)
2022:03 1,49245 0,301524 (0,901470, 2,08342)
2022:04 1,49865 0,305474 (0,899932, 2,09737)

Cok degiskenli zaman serisi analizi

VAR analizinde tek degiskenli zaman serisi analizlerinde kullanilan export ve borsa serilerine ilave
olarak Turkiye'nin aylik ihracat miktarlari (10 bin tonluk birim ile) yer almistir. Tramo g¢oziimlemesiyle
mevsimselligi dizeltilen ve kisaca “miktar_sa” olarak adlandirilan ihracat miktari serisi Sekil 3’de verilmistir.

Miktar_sa serisinin “sabit terim ve egilim” secenegi kullanilarak Gretl programinda Genisletilmis
Dickey-Fuller sinamasi ile birim kok testi yapilmistir (sinama istatistigi: tau_ct(1) = -4,34364, kavusmazda
p-degeri 0,002629). Test sonucunda p- degeri 0,05 degerinden kuigik oldugu i¢cin HO hipotezi olan “seri
duragan degildir’ hipotezi ret edilmektedir. Seri duragandir.
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Sekil 3. Mevsimselligi diizeltilmis olan Tirkiye aylik kuru Gzim ihracat miktarlarina (miktar_sa) ait zaman serisi grafigi.

Figure 3. Time series (miktar_sa) chart of seasonally adjusted monthly amount of raisin exports in Turkey.

Serilerin normal dagihm gdsterip géstermedigine bakilmistir. Serilere yapilan normal dagilim testi
sonuglari (Shapiro-Wilk) Cizelge 6’da gorulmektedir. Hair et al. (2013)’e gore serilerin carpiklik (skewnes)
ve basiklik (kurtosis) deger araliklari (+1,0) dikkate alinarak seriler normal dagilim gdésterdigi kabul
edilmis ve VAR igin gecikme segimi asamasina gegilmistir.
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Cizelge 6. Export, borsa ve miktar_sa serileri igin normallik testi sonuglari
Table 6. Normality test results for the export, the borsa and the miktar_sa series

Statistic df Sig. Carpiklik  Basiklik
export 0,977 128 0,026 0,032 -0,593
borsa 0,96 128 0,001 0,274 -0,983
miktar_sa 0,959 128 0,001 -0,698 0,113

Gretl programinda 12 gecikme igin gecikme secimi sorgulanmis ve 1. gecikmede Akaike bilgi
Olgutd (AIC), Schwarz Bayesci Ol¢ut (BIC) ve Hannan-Quinn 6lgiti (HQC) igin en iyi yani en dusuk
sonuglarin bulundugu gérilmustir. VAR analizi sonucunda elde edilen 3 denklemin sonuglari Cizelge
7'de verilmistir. Tahmin edilen VAR(1) modelinin ters koklerinin birim ¢gember icinde dagildidi ve istikrar
kosullarini sagladigi géralmuagtar.

Cizelge 7. VAR analizi sonuglari

Table 7. VAR analysis results

VAR sistemi, gecikme derecesi 1  SEK (OLS) tahminleri, g6zlemler 2010:10-2021:04 (T = 127)
Log-olabilirlik = 348,49195 kovaryans dizey belirleyeni = 8,3012183e-007

AIC =-5,2991 BIC =-5,0303 HQC =-5,1899

Portmanto sinamasi: LB(31) = 302,505, sd = 270 [0,0846]

Denklem 1: miktar_sa

Katsayi Olc. Hata t-orani p-degeri
const 1,54559 0,299823 5,155 <0,0001 ok
miktar_sa_1 0,48796 0,0807359 6,044 <0,0001 ok
borsa_1 -0,290584 0,0894962 -3,247 0,0015 ok
export_1 -0,0210268 0,114278 -0,1840 0,8543
Bagimli degisken ort 1,991991 Bagimli degisken 6.s. 0,317628
Kalinti kareleri top 5,247997 Baglanim 6.h. 0,206559
R-kare 0,587158 Ayarlamali R-kare 0,577088
F(3, 123) 58,31153 P-degeri(F) 1,61E-23
ro -0,043129 Durbin-Watson 2,075391

Denklem 2: borsa

Katsayi Olg. Hata t-orani p-degeri
const -0,148230 0,158986 -0,9323 0,353
miktar_sa_1 0,112199 0,0428116 2,621 0,0099 ok
borsa_1 1,08985 0,0474569 22,97 <0,0001 ok
export_1 -0,111049 0,060598 -1,833 0,0693 *
Bagimli degisken ort 1,64869 Bagimli degisken 6.s. 0,371114
Kalinti kareleri top 1,475647 Baglanim 6.h. 0,109531
R-kare 0,914965 Ayarlamali R-kare 0,912891
F(3, 123) 441,1561 P-degeri(F) 1,26E-65
ro -0,066708 Durbin-Watson 2,122965

Denklem 3: export

Katsayi Olg. Hata t-orani p-degeri
const 0,145603 0,0706198 2,062 0,0413 o
miktar_sa_1 -0,00532864 0,0190164 -0,2802 0,7798
borsa_1 0,228441 0,0210798 10,84 <0,0001 ok
export_1 0,749735 0,0269169 27,85 <0,0001 ok
Bagimli degigken ort 2,047953 Bagimli degigken 6.s. 0,314649
Kalinti kareleri top 0,291151 Baglanim 6.h. 0,048653
R-kare 0,97666 Ayarlamali R-kare 0,976091
F(3, 123) 1715,661 P-degeri(F) 3,80E-100
ro 0,202497 Durbin-Watson 1,582868

*%10 duzeyinde anlaml, ** %5 duizeyinde anlamh, *** %1 duzeyinde anlaml.
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Cizelge 7'de, VAR(1) analizi sonucunda ortaya ¢ikan 3 denklemde degiskenlerin aldigi katsayilar
gorlilmektedir. ihracat miktarinin, kendi 1 dénemlik gecikmesi ile %1 dnem seviyesinde istatistiksel olarak
anlamli ve pozitif yonll, borsa fiyatinin 1 dénemlik gecikmesiyle %1 6énem seviyesinde anlamli ve negatif
yonli iliskisi oldugu gérilmektedir. ihracat miktarinin ihrag fiyatinin 1 dénemlik gecikmesiyle anlamli bir
iliskisi yoktur. Borsa fiyatinin ihracat miktar ve kendi 1 dénemlik gecikmesiyle %1 6nem seviyesinde pozitif,
ihracat fiyatinin 1 dénemlik gecikmesiyle ise negatif yonlli ve %10 dnem seviyesinde anlamli iligkisi vardir.
ihracat fiyatinin borsa fiyati ve kendi 1 dénemlik gecikmesiyle %1 énem seviyesinde pozitif yonli anlamli
iligkisi vardir. inrag fiyatinin inrag miktarinin 1 dénemlik gecikmesiyle anlamli bir iligkisi yoktur.

VAR analizinin elde edilen model parametrelerini iktisadi olarak yorumlamanin zor oldugu ve daha ¢ok
etki tepki fonksiyonu ve varyans ayristirmasi i¢in kullanildigi ifade edilmektedir (Seviktekin & Cinar, 2017).

Sekil 4’ de etki tepki fonksiyonlari verilmistir. ik siitun incelendiginde borsa fiyati lizerinde olusan
bir sok etkisinin ihracat fiyati ve borsa fiyatinda pozitif yonlu tepkiye neden oldugu, ihracat miktarinda ise
negatif yonde tepki olustugu gorilmektedir. Sekil 4’de gri boyali olan given araliklarina gore; borsa fiyati
Uzerindeki sok etkisine verilen anlamli tepkilerin borsa fiyatinda azalarak 12 ay, ihracat fiyatinda ise 7.
Aya kadar artarak sonrasinda azalarak 15 ay devam ettigi gértlmektedir.

Etki tepki fonksiyonlari i¢cinde borsa fiyati Uzerinde olusan sok etkisine verilen tepkilerin iktisadi
olarak yorumlanmasi degerli gorilmektedir. Sekil 2’de borsa fiyat serisi incelendiginde 2013 ve 2015
yilllarinda Mayis ayi ile birlikte baslayan, yeni sezonun bagladidi Eylil ayina kadar devam eden, ani ve
hizli artis seklindeki sok etkileri gérilmektedir. Bu etkilere her iki yillda da yeni sezonun baslangici olan
Eylil ayindan itibaren, ihra¢ fiyatinda artis ($ekil 1), ihracat miktarinda ise azalis yonliu tepkiler
gerceklestigi (Sekil 3) gortlmektedir. 2013 ve 2015 borsa fiyat soklarina yasanan dolu ve don olaylari
yuzinden yeni sezonda rekoltenin ¢ok distk olacagi beklentisinin sebep oldugu anlasilmaktadir (Dogan,
2013; Erdogan, 2015).
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Sekil 4. VAR(1) analiziyle elde edilen etki tepki fonksiyonlari.
Figure 4. Impulse-response functions obtained by VAR(1) analysis.

Cizelge 8'de VAR(1) analizi sonucu elde edilen varyans ayristirmasi sonuglari verilmistir. Varyans
ayristirmasi, degiskenlerde meydana gelecek bir degisimin ylzde kaginin kendisinden, yizde kaginin diger
degiskenlerden kaynaklandigini gdsterdigi gibi degiskenler arasindaki nedensellik iligkilerinin derecesi
konusunda da bilgi vermektedir (Enders, 1995). Manisa Ticaret Borsasi fiyatlarinda 2.aydaki degisimin
%97,6’s1 kendisinden yaklasik %1,83’U ihracat miktarindan kaynaklanmaktadir. 12.ayda borsa fiyatindaki
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degisimin % 79'6’s1 kendisinden, %13'U ihracat miktarindan, %7,3’u ihracat fiyatindan kaynaklanmaktadir.
ihracat fiyatindaki degisim tizerine ilk ay borsa fiyatinin etkisi %13 iken ilerleyen aylarda borsa fiyatinin etkisi
artmakta ve 6. ayda %80 oranini gegmektedir. ihracat miktarinin ihrag fiyati degisimindeki etkisi ilk aylarda
cok disiik iken 12. ayda %10 seviyesine ¢ikmaktadir. ihrag miktarinin standart sapmasinda degisikligi
tizerinde kendi etkisi ilk ay igin %87 iken ihrag fiyatinin etkisi %10 seviyesindedir. ihrag miktarindaki degisim
tizerine ilk dénemlerde disiik oranda etkileyen borsa fiyati ilerleyen dénemlerde etkisini arttirmakta ve 12.

Ayda %38 seviyesinde ihracat miktarinin standart sapmasi degisikligi tzerine etki etmektedir.

Cizelge 8. Varyans ayrigtirmasi sonuglari
Table 8. Variance decomposition results

borsa icin varyans ayristirmasi

dénem Ol¢. hata borsa export miktar_sa
1 0,107793 100 0 0

2 0,157017 97,5649 0,605 1,83

3 0,19676 94,4205 1,4933 4,0862
4 0,230312 91,4881 2,4196 6,0923
5 0,258726 88,96 3,2989 7,741

6 0,282608 86,8257 4,1045 9,0698
7 0,302452 85,0306 4,8303 10,1391
8 0,318712 83,52 5,4774 11,0026
9 0,331831 82,2489 6,0494 11,7017
10 0,342233 81,182 6,5502 12,2679
11 0,350325 80,2913 6,984 12,7247
12 0,356487 79,5544 7,355 13,0906
export igin varyans ayristirmasi

dénem Olc. hata borsa export miktar_sa
1 0,04788 13,0501 86,9499 0

2 0,069749 35,4961 64,4829 0,0209
3 0,091202 55,9019 43,9297 0,1684
4 0,113935 69,7641 29,3303 0,9056
5 0,137531 77,6916 20,1843 2,1242
6 0,1611 81,6638 14,7907 3,5455
7 0,183807 83,3148 11,7177 4,9675
8 0,20502 83,6843 10,0286 6,2871
9 0,224324 83,3766 9,1585 7,4649
10 0,241491 82,7323 8,7736 8,4941
11 0,256439 81,9425 8,6756 9,3819
12 0,2692 81,114 8,7449 10,1411
miktar_sa icin varyans ayristirmasi

dénem Ol¢. hata borsa export miktar_sa
1 0,20328 3,1471 10,1188 86,7341
2 0,230957 6,9915 9,8181 83,1905
3 0,241461 12,0173 9,2731 78,7096
4 0,249353 17,3634 8,6964 73,9401
5 0,257453 22,3202 8,233 69,4468
6 0,265852 26,5369 7,9321 65,5309
7 0,274119 29,9399 7,7832 62,2769
8 0,281858 32,5957 7,7532 59,6511
9 0,288816 34,6197 7,8068 57,5736
10 0,294867 36,1317 7,9138 55,9545
11 0,299981 37,2392 8,051 54,7098
12 0,304191 38,0324 8,2011 53,7665

Varyans ayristirmasi sonuglari genel olarak degerlendirildiginde; Borsa fiyati ile ihracat fiyati ve
borsa fiyati ile ihracat miktari degiskenleri arasinda karsilikli zamana bagl olarak gecikmeli iliskinin
oldugu, degiskenler lizerinde en fazla degisiklik yapma guctine sahip olan degiskenin borsa fiyati oldugu

anlasiimaktadir.
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Borsa kuru tGzim fiyat degisimlerinin liretim alanlari Gizerine olasi etkileri

Cekirdeksiz kuru Gzim fiyat dalgalanmalarinin g¢ekirdeksiz kuru Gzim uUretim alanlari Gzerindeki
etkisini ortaya koyabilmek igin, yeni bag tesisi amaciyla yaptirilan toprak analizi miktarlarindan
yararlaniimasi uygun olacaktir. Bag tesisinde Filoksera zararlisina dayanikli olan amerikan asmalari ana¢
olarak kullaniimakta olup toprak yapisina uygun anacin belirlenebilmesi igin ise toprak analizi
yapilmaktadir. Manisa Bagcilik Arastirma Enstitisi Midarligi’ne ait laboratuvarda anag belirleme analizi
Ucret karsiliginda yapilmakta ve bu analizi yaptiran Ureticilerden hangi Uretim amach (Sofralik ya da
kurutmalik) ve hangi gesit ile bag tesis edecekleri, bag tesis edilecek arazide énceden bag olup olmadigi
gibi bilgiler de alinmaktadir. Sekil 5’de adi gegen kuruma ¢ekirdeksiz kuru izim bagi tesisi amagli olarak
yaptirilan yillik toprak analizi sayilari o yillarin ortalama kuru tiziim borsa fiyatlari ile birlikte verilmigtir.
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Sekil 5. Cekirdeksiz kuru UzOm Uretimi amach yaptirilan toprak analizi sayilari ve kuru tzim fiyati.
Figure 5. The number of soil analyzes for the production of seedless raisins and the prices of raisin.

Sekil 5 incelendiginde toprak analizi sayilar ile Manisa Ticaret Borsasi fiyatlari arasinda ilgilesim
oldugu gorilmektedir. Cekirdeksiz kuru Gziim borsa fiyati ortalamasinin 2 $/kg seviyesinde oldugu 2011,
2012, 2013 yillarinda analiz sayilarinin yiksek, sok etkisinin yasandidi ve 5 aylik strede borsa fiyatinin 1,65
$/kg seviyesinden 2,48 $/kg seviyesine c¢iktigi 2013 yilinda ise en yuksek oldugu gorilmektedir. Analiz
sayilarinin en diisik oldugu 2016 ve 2017 yillarinda ise borsa fiyatinin sirasiyla 1,29 ve 1,12 $/kg ortalama
ile en dugik seviyelerine indidi gorulmektedir. Bu veriler i1sidinda c¢ekirdeksiz kuru 0zim Uretim alani
artisinin 1,30 $/kg borsa fiyati seviyelerinde duracagi, 2 $/kg seviyelerinde hizlanacag ifade edilebilir.

SONUC

incelenen dénemde Manisa Ticaret Borsasi fiyatlari ile ihracat birim fiyatlar oranlandiginda ihracat
fiyatinin ortalama %80’inin borsa fiyati (yurti¢i fiyat) olarak olustugu goérilmdastir. 128 aylik veriler ile
yapilan zaman serisi analizleri sonucunda 2021-2022 (retim sezonu baslangicinda (Eylil 2021) ihrag
fiyatinin yaklagik 2 $/kg, borsa fiyatinin 1,40 $/kg civarinda olacagi 6ngorilmuistir. VAR(1) analizi
sonucunda borsa kuru Gzim fiyati ile kuru Gzum ihracat fiyati ve borsa kuru Gzim fiyati ile ihracat miktari
arasinda karsilikli zamana bagh gecikmeli iliskinin oldudu belirlenmis olup bu degiskenler arasinda etki
etme glict en fazla olanin borsa kuru Gzim fiyati oldugu gérilmustir. Kuru Gzim satis fiyatinin retim
alanlari Uzerindeki etkisi, ¢cekirdeksiz kuru Gzim Uretimi amaci ile bag tesis etmek igin yaptirilan toprak
analizi sayilari ile incelenmis olup 2 $/kg ve Uzeri borsa fiyati seviyelerinde uUretim alanlarinda artisin
devam edecegi, 1,30 $/kg ve altindaki seviyelerde Uretim alani artiginin duracagi 6ngorilmustir.

2021-2022 sezonunun ilk aylari itibariyle fiyat seviyelerinin ¢calismadan elde edilen tahminlerin altinda
seyrettigi goriimustir. Bu durumun piyasa dengesinin bozulmasindan kaynaklandigi degerlendirilmektedir.

372



Cekirdeksiz kuru Gziimde fiyat analizi

TMO kuru Gzim stokunun yeni sezon dncesinde satiimasi sonucu sezon baslangicinda ihracatgilarin
ellerinde stok ile yeni sezona basladiklari bu nedenle piyasa talebinin disik oldugu gorilmektedir. TMO
tarafindan yapilan kuru Gzim alm ve satislarinin piyasa dengeleri Uzerinde olusturdugu etkilerin
incelenecegi galigmalarin faydali olacadi distnulmektedir.

TESEKKUR

Manisa Bagcilik Arastirma Enstitiisi’niin toprak laboratuvarina ait bilgi formlarini temin eden Ziraat
Yiksek Muhendisi Adnan Erdem’e tesekkir ederiz.
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0oz

Amag: Son yillarda yapilan yasal diizenlemelerle biylk sehir belediyelerinin yetki
alanlari genigletiimis ve koéyler mahalleye donusturilmuastir. Bu durum, blyuk
sehirlerin  kirsalinda tarm ve hayvanciigin  sirdirilebilifliginde  sorunlar
olusturmustur. Bu sorunlarin analiz edilerek acil 6nlemlerin alinmasi gerekmektedir.
Calismanin amaci, Bornova llgesi kirsalindaki isletmelerde hayvanciigin durumunu
surdurulebilirlik yoninden ¢ok boyutlu dlgeklemeyle (MDS) analiz etmektir.

Materyal ve Yéntem: Calisma, Izmirin Bornova kirsalindaki 12 mahallede 39
isletmede yiiriitiimustiir. Isletmelerdeki hayvanciligin durumu, dért degiskene goére
¢ok boyutlu dlgeklemeyle (MDS) analiz edilmistir. Analizde, mahallelerin iki boyutlu
dagihmlarr gorsellestiriimistir. 1. Boyutta; merkeze uzaklik, 2. Boyutta ise arazi
varligi, yukseklik ve egitim siresi gibi degiskenler ifade edilmistir

Arastirma Bulgular: MDS analizinde, mahallelerin iki boyutlu dagilimi elde edilmis
ve bu dagim Kruskal stress istatistijine gore yilksek uygunluk gostermistir.
Dagimda mahalleler degiskenlere goére doért grup altinda toplanmigtir. Bir
degiskenin bes mahallede, tim degiskenlerin ise yalnizca iki mahallede
hayvanciligi olumlu, dider bes mahallede olumsuz ydnde etkiledidi belirlenmigtir.
Ancak, hayvancilik yéninden avantajli mahallerde yer sorunu, mera ve su
yetersizligi, kirsal turizm, orman, sit ve sanayi, hayvanciigin surdurdlebilirligini
kisitlamaktadir.

Sonug: MDS analizinde; Bornova kirsalindaki mahallerde benzerlik ve farkhliklar
ortaya konmus, hayvancilk yonunden avantajli mahalleler belilenmigtir.
Hayvanciligin sirdurilebilirligi yoninden avantajli konumda olan mahallelerdeki
isletmeler icin uygun alanlarda yeni Uretim yerlerinin saglanmasi veya hayvancilik
sitelerinin olusturulmasina gerek duyulmaktadir.

ABSTRACT

Objective: The villages in metropolitan municipalities were transformed into
neighborhoods as a result of legal regulations made in recent years. This situation
caused problems related to sustainable agriculture and livestock in rural areas. It is
necessary to analyze these problems and take measures. The objective of this
study was to analyze the situation of livestock in rural areas of Bornova with
multidimensional scaling (MDS) in terms of sustainability.

Material and Methods: In this study, livestock activities in 12 neighborhoods
determined in the rural areas of Bornova were analyzed according to four variables.
In analysis, two-dimensional distributions of neighborhoods were visualized. In the
first dimension; distance to center; in the second dimension, variables of land
availability, elevation and education were expressed

Results: In analysis, two-dimensional distribution of the neighborhoods was
obtained. In the distribution, the neighborhoods were divided into four groups
according to the variables. It was determined that how the variables affected
livestock in neighborhoods and the problems on sustainability of livestock.

Conclusion: As a result of analysis; the similarities and differences among
neighborhoods were found in the rural areas of Bornova district and also areas that
have advantageous in terms of livestock were determined. It was also concluded
that It is necessary to provide new livestock areas in suitable locations in terms of
sustainable livestock, or to establish new livestock sites.
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Deri vd.

GiRIiS

Son zamanlarda genis alanlara yayllmaya baslayan sehirler, kirsal alanlari bir arada barindiran buyuk
yerlesim alanlarina déntismustur. Bu yerlesimler, blyuklUklerine gére metropol ve megapol kentler seklinde
tanimlanmaya baslanmistir (Oktay, 2016). Kentlerin mekénsal yapisini etkileyen bu yeni blyime bigimiyle
kentler daha genis alanlara yayilmaya baglamis ve tarim alanlarini da igine almistir (Akseki vd., 2013; Unal,
2016). Kentlerin yapisi incelendiginde, 6zellikle sanayilesmenin daha ¢ok blyuk sehirlerde yogunlagmasiyla
birlikte kirsaldan kentlere yogun bir gé¢ hareketi ve buna bagh olarak da anilan kentlerin nifuslarinda
belirgin bir artis gbzlenmektedir (Candan, 2019). Bir bagska deyisle sehirler, gdcler nedeniyle kendi
kiilttirlerini olusturduklar biyiik yerlesim alanlarini sekillendirmeye baslamistir (IZTO, 2015). Kiiltiirel ve
sosyal alandaki bu degisim, sehirlerin mevcut fiziki yapilarini olumsuz yonde etkiledigi gibi yakin ¢cevredeki
tarimsal alanlarin Gretim desenlerini degistirerek bu alanlarin géreli olarak azalmasina da neden olmaktadir
(Ercogkun & Karaaslan, 2009).

Buyik sehirlerin yakinlar ya da kirsalindaki mahalleye déntsen kdylerde insanlarin sosyo-ekonomik
bakimdan varliklarini devam ettirmeleri, siirdiiriilebilir tarim ve hayvancilik adina oldukga énemlidir (Ozisik,
2015). Buyuk sehirlere bagl mahallerde yasayan insanlarin yasadiklari ¢evre ve yakinlarindaki tarimsal
alanlarda bitkisel ve hayvansal Uretim yaparak bu yerlerde gdsterdikleri var olma c¢abalari, gida guvenligi
acisindan da buyik bir 6nem tasimaktadir (Glndiizéz, 2011).

Birgok biyiksehir belediyesi gibi izmir Blyiiksehir Belediyesinin gérev alani 2004 yilinda
uygulamaya giren 5216 sayili yasayla genisleyerek 21 ilge ve 166 koyu (Tekeli, 2018) ve ardindan 2014
yilinda ydurirlige giren 6360 sayili yasayla birlikte 30 ilge ve 597 kdyu kapsayacak sekilde geniglemigtir
(TOBB, 2014, 2015; Ayyidiz vd., 2016). Buyuksehir belediye sinirlarinin blyumesinin ise, kent-kir
kavramindaki ayrimin gergcek yasamdaki dayanaklarini yitirmesi ve bu durumun yasal olarak desteklenmesi
anlamina geldigine isaret edilmistir (Yenigil, 2016). Bu yeni yaklagim, izmir Blyiiksehir Belediyesi'ni “izmir
ili/Kenti igin Bir Tarimsal Gelisme ve Yerlesme Stratejisi” calismasini zorunlu hale getirmistir (Uysal, 2018).
Ote yandan izmir ili Bornova ligesi kirsalinda yagayan insanlarin en énemli gecim kaynaklarindan biri de
hayvanciliktir (Tekeli, 2017). Ancak koéylerin yasal olarak birer mahalleye dénlsmesi, beraberinde birgok
sorunu da ortaya c¢ikarmistir. Bu sorunlarin basinda; hayvanlarin barindirma ve otlatma alanlarinin
azalmasinin yani sira guibreye bagh sinek ve koku gelmektedir. Yorede 6zel ihtisas alanlari, hayvancilik igin
tahsis edilmedigi ya da yer gdsterilmedigi icin hayvancilik mevcut konumuyla yapilmaya devam edilmektedir
(Tosun & Demirbasg, 2012; Resmi Gazete, 2017). Nitekim Bornova kirsalindaki hayvancilik isletmelerinin
mera olanaklarinin yetersizligi, orman ve sit alanlarin sinirlayiciiginin yani sira sanayi ve kirsal turizm
baskisi gibi agir sorunlarla karsi karsiya kaldidi bildirilmistir. Tim bu sorunlarin ¢é6zUm igin ilgili kurum ve
kuruluglar tarafindan tarim alanlarinin korunmasini ve hayvansal tretimin srdirulebilirligini saglayacak acil
onlemlerin alinmasi gerektigi bildirilmistir (Unal vd., 2018b).

Cok boyutlu 6lcekleme (Multidimensional Scaling, MDS) analizi, nesneler arasindaki iligkilerin
bilinmedigi fakat aralarindaki uzakliklarin hesaplanabildigi durumlarda uzakliklardan yararlanilarak nesneler
arasindaki iligkileri ortaya koymaya yarayan istatistiksel bir yontemdir. Bu analizin amaci, nesnelerin
yapisinin (uzakhk degerlerini kullanarak) orijinal sekle yakin bir bicimde ortaya koymaktir. Bu baglamda
analizde; nesneler ya da birimler arasindaki “p” degiskenine gore belirlenen benzerlikler, uzakliklara dayali
olarak nesnelerin ya da birimlerin “k” boyutlu (k<p) bir uzayda konumlarini grafiksel olarak belirlemesi ve
gGsterimi amaglanir. Boylece birimler arasindaki iligkiler, sematik olarak analiz edilir (Alpar, 2013; Ozdamar,
2013). Turkiye'de MDS analiz yontemi, degisik alanlarda yapilan birgok g¢alismada kullaniimistir (Cilan &
Demirhan, 2002; Filiz, 2005; Ersdz, 2008; Tlzlnturk, 2009; Kiper vd., 2011). Bu yontem, son yillarda ziraat
alaninda dzellikle tarim ekonomisi ile ilgili calismalarda yaygin olarak kullaniimaktadir. Ancak MDS analiz
yonteminin hayvancilik alaninda kullanimi ise sinirh olup ilge dizeyinde ydrGtilmus bir calismaya
rastlaniimamistir. Dogan (2003), Dogu ve Orta Anadolu Bolgesinde yetistirilen iki irka ait kuzularda blyime
Ozelligini; dogum tipi ve cinsiyet degiskenlerine gére MDS ile analiz etmigtir. Celik (2015), hayvancihdin 81
ildeki benzerlik ve farkliliklarini tirlere gbére hayvan sayilarini esas alarak MDS ile analiz etmistir. Gevrekgi
vd. (2011), Bati Anadolu Boélgesinde yer alan 11 ildeki koyun yetistiriciliginin yapisal &zelliklerini, yedi
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degiskene gore MDS analizi ile incelenmislerdir. Adanacioglu vd. (2018), MDS ile Turkiye'deki kegi
yetistiriciligi ekonomisinin bolgelere gore bir karsilastirimasini bes farkli degiskene gore yapmislardir.
Kandemir vd. (2019), Turkiye'deki bazi bolgelerin canli koyun ve koyun eti fiyatlari bakimindan birbirine olan
benzerliklerini ve farkliliklarini MDS analizi ile ortaya koymuslardir.

Bu calismada, izmir ili Bornova ligesi kirsalindaki 12 mahallede érnek isletmelerdeki hayvanciligin
mevcut durumu; dort degiskene (isletmelerin arazi varligi ve denizden yiksekligi, Bornova merkezine olan
uzakhgi ve isletme sahibinin egitim suresi) gére MDS analizi ile degerlendiriimistir. S6z konusu degiskenlere
gore mahallelerdeki benzerlik ve farkhliklar bir koordinat diizlemi Gizerinde goérsellestirilerek irdelenmistir.

MATERYAL ve YONTEM
Calisma alani

Bu calismada, MDS analizinde kullanilan veriler, izmirin Bornova llgesi kirsalinda kiigiikbas ve
blylkbas hayvanciigin yogun olarak yapildigi 12 adet mahallede, halen faaliyet gosteren igletmeler
arasindan Ornek olarak secilmis toplam 39 adet hayvancilik isletmesinde 2016-2017 yillan arasinda
yuritilmis olan anket calismasiyla elde edilmistir (Sekil 1). Bornova Tarm ve Ormancilik lige
Mudirligu’'ndeki kayitlar esas alinarak saptanan hayvancilik igletmelerin tamami; érneklemeye dahil
edilmistir. Bazi mahallerde bu isletmelerin sayisi 3'den azdir. Orneklerin hepsi aile tipi isletmelerdir. Bir
baska deyisle mahallelerde ticari anlamda bir isletme s6z konusu degildir.
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Sekil 1. Calisma alani.
Figure 1. Study area.

Bornova, izmir'e 8 km uzaklikta olup ¢ok eski bir yerlesim yeridir. llgenin yiizélgimii 220 km2 olup
yerlesim alanlarinin deniz seviyesinden ylUksekligi 20 m-200 m arasinda degdismekte, ormanla kapli daglik
bélgelerde ise 600 m’'nin lzerine ¢ikmaktadir. ilgede Akdeniz iklimi hakim olup, Manda, Kavaklidere,
Seytanderesi, Bornova ve Nif Cayl 6nemli akarsulardandir. Yamanlar Dagi etedinde kurulmus olan ilge
merkezi, yerlesim alaninin genislemesi, yogun go¢ ve hizl bir sanayilesmeyle birlikte tim Bornova Ovasi
geneline yayilmistir. ilge kirsalinda kent sakinlerini dogasiyla cezbeden Cicekli ile Yakakdy yerleskeleri ile
Homeros Vadisi bulunmaktadir (Bornova Kaymakamhgi, 2018; Bornova Belediyesi, 2019).
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Bornova llgesi 426.490 niifusuyla niifus biyikligi agisindan Karabaglar ve Buca'dan sonra
Uglincli sirada yer almaktadir (2015-2019 Bornova Strateji plani). Ilgedeki yerlesim birimlerinin
(mahallelerin) 2020 yilina ait nifus dagilimlari incelendiginde Bornova’da okul dncesi okullasma orani
izmir geneline gére kétii durumdadir. Ortadgretimde ise izmir ortalamasinin altindadir. ilkdgretimde ise
Bornova ve izmir rakamlarinin birbirine oldukca yakindir (iZKA, 2018). Bornova’ya bagli mahalleler iginde
en fazla nifusa sahip olani Kavaklidere (3.089 kisi) olup bunu sirasiyla; Egridere ile Yakakdy (1.479 ve
1.192 kisi) izlemektedir. En az nufusa sahip mahalle ise Kurudere (66 kisi) olmustur (Anonymous, 2021).

Calisma alaninda tarimsal liretim

Bornova llgesi toplam 9935 da araziye sahip olup bu arazinin 5800 da’da zeytinlik, 1716 da’da ise
meyve bahcgesi bulunmaktadir. Tarim yapilan alanin %67’si sulanan, %25’i meyve alani olarak
kullaniimaktadir. Mera alani 7915 da olup bunun 2663 da’i (Camici mahallesi) 1slah yapiimistir. 2020 yili
itibariyle ilcede 113 da yulaf, 15 da fi§g (yesil ot), 40 da arpa (kuru) ve 35 da bugday (kuru) ekimi
gerceklestiriimistir. Domates (75 da), bamya (40 da) ve bdrilce (47 da) dne ¢ikan sebzeler olmustur.
iicede i¢ ve dis mekan siis bitkileri ile kesme gigek uretimi 2018-2020 yillari arasinda yapilmamistir (izmir
il Tarim ve Orman Midurlaga, 2021).

Bornova llgesinde 2020 yili itibariyle; 3.440 bas biyiikbas ve 13.500 bas kiigiikbas hayvan olup,
58.000 adet kanatli ve 3.767 adet ari kovani mevcuttur. iicede 2018 yilindan itibaren siit, yumurta ve bal
Uretimi gerceklesmistir. Sut tretimi, 2020 yilinda 8.000 litre, yumurta Uretimi 1 milyon adet ve bal tretimi
ise 56 ton’dur. Arastirma alanindaki hayvancilik igletmelerinde, kirmizi ve beyaz et Uretim verilerine iligskin
kayit bulunmamaktadir. Ayrica, 2021 yil itibariyle arastirma alanindaki hayvancilik potansiyelinde
(isletme sayilar ve kapasitelerinde), hayvanciidi sinirflayan mevcut etmenlerin yani sira yasanan
pandemi ve ekonomik zorluklar nedeniyle artis olmadigi ifade edilmistir (izmir il Tarim ve Orman
Muadurlaga, 2021).

Calisma alaninda hayvanciligi sinirlayan etmenler

Calisma alani Bornova llgesi kirsalinda hayvanciligi halen aktif olarak yiriten 39 igletmenin yer
aldigi yerlesim birimlerinde hayvanciligi sinirlayici etmenler Cizelge 1’de verilmistir. Yerlesim birimlerinde
sinirlayici baslica etmenler; mera alanlari ve su kaynaklarinin yetersizligi ile orman alanlari olup bunun
yani sira kirsal turizm faaliyetleri, sanayinin hizli gelisimi ve sit alanlarinin da kisitlayici rol oynadigi
goriilmektedir (Unal vd., 2020).

Cizelge 1. Caligma alanindaki yerleskelerin hayvanciligi sinirlayici etmenler (Unal vd., 2020)

Table 1. The factors of limiting livestock in the settlements in the study area

Yerlesim Sinirlayici Etmenler

Birimleri Sit alan Orman alani Sana_tyi_ K|r_sa| Mera e‘zla_rj! Su kay_ne‘zg]
gelisimi turizm yetersizligi yetersizligi

Camici X X X X

Kayadibi X X

Cicekli X X X X X

Yakakdy X X X

Egridere X

Karagam X X

Pinarbasi X X

Laka X X

Kurudere X X X

Sarnig X X X

Besyol X X

Gokdere X X X X
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Calisma verileri ve analizi

Calisma alanindaki 12 yerlesim biriminde hayvancilik yapan ornek isletmelerin; i) arazi varhdi,
i) igletmenin rakimi, iii) ilge merkezine uzakligi ve iv) isletme sahiplerinin egitim durumuna iliskin
veriler, Unal vd. (2018a) tarafindan ayni calisma alaninda yiritiimis olan arastirma projesinden
alinmigtir. Bu veriler, MDS analizinde birer degisken olarak kullaniimistir. Calisma alani igerisinde yer
alan yerlesim birimlerindeki her bir 6rnek isletme igin s6z konusu degiskenlere iligkin veriler Cizelge
2’de verilmigtir.

Cizelge 2. Bornova llgesi kirsalindaki yerlesim birimlerinde érnek isletmeler icin degiskenlerin degerleri
Table 2. Values of variables for each sample enterprise in rural settlements of Bornova district

C Ornek isletme Degiskenlgr -
Yerlesim Birimleri No Arazi Varligi (da) Rakim (m) lige Merkezine Isvlg-tme §ahi_binin
Uzaklik (m) Egitim Siresi (yil)
1 10 533 5 8
Camigi 2 2 553 5 8
3 40 546 5 8
1 4 608 6 8
Kayadibi 2 1 608 6 8
3 1,5 550 6 8
1 0 311 7 15
Lo 2 1 304 7 8
Cicekli
3 80 300 7 13
4 10 308 7 11
1 45 289 10 8
Yakakdy 2 0 306 10 11
3 8 313 10 8
1 0 455 3 8
2 1 495 3 8
Egridere 3 0 527 3 8
4 1 500 3 8
5 6 441 3 11
1 23 429 7 8
Karagam 2 15 417 7 8
1 2 48 6 15
Pinarbasi 2 12,5 50 6 11
3 32,5 52 6 15
1 1,2 132 3 8
2 12 126 3 8
Laka
3 3 131 3 8
4 1 132 3 8
1 0 702 9 8
2 1 704 9 8
Kurudere 3 0 706 9 8
4 0 707 9 8
5 0 703 9 8
1 1 638 10 8
Sarnig
2 0 629 10 8
1 12 544 10 8
2 5 537 10 8
Besyol
3 1,8 431 10 8
4 5 447 10 8
Gokdere 1 1,8 191 10 8
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Veri tipinden bagimsiz olarak uzaklik matrislerinin elde edildigi ya da dogrudan var oldugu
durumlarda metrik ¢ok boyutlu dlcekleme kullaniimaktadir (Tathdil, 2002; Alpar, 2013). Bu ¢alismada,
verilerin yapisi géz 6nine alindiginda MDS yonteminin kullaniminin uygun oldugu belirlenmistir. Clnku
bu yontemde verilerin dagilimi ile ilgili bir varsayim bulunmamakta ve uzaklk matrisinin grafik
koordinatlarina dontstiridimesi ile bir sekilsel gosterim elde edilmektedir. Dolayisiyla MDS, boyut
indirgeyerek nesneler arasindaki iligkileri belilemeyi amaclayan grafik tabanli bir ydéntemdir. Bu
gosterimde birbirine benzer nesneleri uzayda temsil eden noktalarin birbirine yakin ayni mantikla
benzemeyenlerin ise birbirinden uzak olmasi beklenmektedir.

S0z konusu degiskenlere gore mahalleler arasindaki iliskiler MDS yontemiyle analiz edilmigtir. Bu
analizde, PREFSCAL (Unfolding) algoritmasi kullaniimigtir (Malhotra, 1996; Yenidodan, 2008). Bu algoritma,
korelasyon endeksi karesi (RZ) degerini vermemekte, bunun yerine gerginlik (stres) dlgusu ile dl¢ilmekte ve
degerlendiriimektedir. istatistik test sonucu gerginlik arttikga uygunluk azalmaktadir (Nakip, 2003). Orijinal
uzakliklar ile gosterim uzakliklari arasindaki uygunluk stress istatistigi ile ol¢liimektedir. Stres istatistigi
degerinin belirlenmesinde degisik yontemler kullaniimaktadir. Bu ¢alismada, Kruskal stress istatistigi yontemi
kullanilmis olup, stres degeri asagidaki esitlikle hesaplanmistir (Malhotra, 1996; Beyhan Acar, 2013).

XY (dij-d;;)?
zdj

Esitlikte, dij; i. ve j. bireyler arasindaki konfigirasyon uzakligini, ciij; i. ve j. bireyler arasindaki veri
uzakhgini gostermektedir (Celik, 2015). Koordinat sistemindeki noktalar arasindaki uzakliklarin orijinal
uzakliklar ile uyumlulugun degerlendiriimesinde, stres degerlerinin blyukligine goére yapilan
siniflandirma esas alinmaktadir. Buna gore, eger stres degeri; = 0,20 ise uyumsuz gdsterim, 0,10-< 0,20
ise dusuk uyum, 0,05-< 0,10 ise iyi uyum, 0,025-< 0,05 ise mikemmel uyum ve 0,000-< 0,025 ise tam
uyum so6z konusudur (TUzintdrk, 2009). Calismada, uyarici koordinat degerleri esas alinarak benzerlik
gOsteren ve birbirlerinden ayrisan bdlgeler belirlenmigtir. Her boyutta hem pozitif yikli hem de 71’in
Uzerinde deger alan bdlgeler énemli ayristiricilar olarak kabul edilmistir. Diger yandan, negatif yiklu ve
1’in Uzerinde degere sahip olan bolgelerin birincil derecede 6nemli olmadigi ve diger bdlgelerden farklilik
gOsterdigi esas alinmigtir. Ayrica galismada, bdlgeler arasindaki benzerlik derecesi farkliliklar matrisi ile
analiz edilmistir. Bu kapsamda, 0’a yakin dederlere sahip bdlgeler benzer, 1’in Uzerinde olanlar ise en
farkli olarak degerlendirilmistir (Kalayci, 2006).

Stress =

ARASTIRMA BULGULARI ve TARTISMA

Bu galismada izmir ili Bornova llgesine ait 12 mahallede 6rnek isletmelerdeki hayvanciligin mevcut
durumu; MDS analizi kullanilarak dort degiskene (isletmelerin arazi varlidi ve ylksekligi, Bornova
merkeze uzakhdi ve isletme sahibinin egitim durumu) gdére mahallelerdeki benzerlik ve farkhliklari bir
koordinat duzlemi Uzerinde gdrsellestirerek irdelenmistir.

MDS analizinde, mahallelerin esas alinan degiskenlere gére elde edilen iki boyutlu dagihmi Sekil 2'de
gosterilmistir. Sekilde “1. Boyut”, Bornova merkeze uzakligi; “2. Boyut” ise ylikseklik, arazi varligi ve
egitim suresi degiskenlerini ifade etmektedir. Elde edilen bu dagilim, hayvansal Uretimdeki mevcut
kosullar bakimindan mahallelerin belirli gruplara (sari, kirmizi, yesil ve mavi renkle gosterilen dort grup)
ayrilabilecegini gdstermistir. Ayrica, Kruskal stress istatistigi dikkate alindiginda, bu dagilimin oldukga iyi
bir ¢6zum uygunlugu (stress=0,0000) gdsterdigi tespit edilmistir (Cizelge 3).

Cizelge 3’deki uyarici koordinat degerleri incelendiginde; Cigekli, Laka, Camigi ve Kayadibi
mahallelerinin 1. boyutta hem pozitif hem de 1’in lizerinde deger aldigi gériilmektedir. Ozellikle Cicekli ve
Laka mahalleleri, sirasiyla hem 1. (1,466 ve 1,483) ve hem de 2. boyutta (0,485 ve 0,482) pozitif degerler
almasiyla, hayvanciia en fazla pozitif etki yapan mabhalleler durumunda goérilmektedir. Buradaki
hayvancilik kosullari, diger mahallelere gére nispeten daha iyi durumdadir (Cizelge 2). Bir bagka deyisle
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sanayi ve ilge merkezinden uzak olmasinin (7-10 km), yani sira 6zellikle hafta sonlarinda kahvalti ya da
piknik yapacak yerlerin olmasi, var olan hayvanciigi olumsuz yénde etkilememistir. Ozellikle biyiikbas ve
tavukguluk tesislerinin bolgede olmamasi basta koku ve sinek gibi olumsuzluklari en aza indirmistir.

4
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= =
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L
Kuruclers

4

*Boyut 1: Bornova merkeze uzaklik (*Dimension 1: Distance to Bornova center)

Boyut 1

*Boyut 2: Yukseklik, arazi varligi ve egitim durumu (**Dimension 2: Land assets and education status)

Sekil 2. MDS analizinde esas alinan degiskenlere gére mahallelerin iki boyutlu dagihmi.

Figure 2. Two-dimensional distribution of neighborhoods according to the variables used in MDS analysis.

Cizelge 3. MDS analizinde mahallerin 1. ve 2. boyuttaki uyarici koordinat degerleri ve uygunlugu
Table 3. Stimulus coordinate values and suitability in the 1st and 2nd dimensions of the MDS analysis

No Mahalleler Boyutlar
1. 2.
1 Cicekli 1,466 ,485
2 Laka 1,483 ,482
3 Camigi 1,276 -,235
4 Kayadibi 1,230 -,393
5 Yakakdy -,578 ,892
6 Pinarbasi -2,418 1,258
7 Karacam -,790 -174
8 Kurudere -12 -1,236
9 Sarnig -,326 -1,149
10 Besyol -,790 -174
11 Gokdere -, 790 -,174
12 Egridere 5,747 -,367
Kruskal Stress 0,0000
*DeSarbo'nun Karisiklik indekslerinin Kareler Toplami degeri 0'a yakin olmali 0,2577555
**Shepard'in Yaklasik Dejenere Olmama Endeksi degeri 1'e yakin olmali 0,6166667

*Sum-of-Squares of DeSarbo's Intermixedness Indices value should be close to 0.

**Shepard's Rough Nondegeneracy Index value should be close to 1.
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Her iki boyutta da negatif degerler alan Karagcam, Kurudere, Sarnig, Besyol ve Gokdere mahalleleri
ise hayvanciliga en fazla negatif etki yapan mahalleler olarak gorilmektedir. S6z konusu mahallelerde;
isletme sahiplerinin arazi varh§i az, merkezden uzak, arazi kotu (yikseklik) fazla ve yetistiricilerin egitim
diizeyi disuktir. Ozellikle Kurudere ve Sarni¢c mahallelerinin daglik yerlesime sahip olmasi ve daha ¢ok
emekli olan insanlarin kuglik aile isletmeleri seklinde ile hayvanciidi surdurdutkleri goralmektedir. Bu
mahallelerde genel olarak bir ticari beklenti s6z konusu degildir.

Gokdere mahallesi, Bornova ve Buca ilgeleri arasinda sinir bir yerlesim alanidir. Bir yandan sanayi
baskisi diger yandan orman bdlgesi olmasi nedeniyle ¢ok sinirli sayida (1 isletme) hayvansal tretim s6z
konusu olup daha ¢ok hizmet sektérii ve sanayide calisma seklinde yagsam devam ettiriimektedir.

Pinarbasi ve Yakakdy ise 1. boyutta negatif, 2. boyutta ise pozitif ve buytklik olarak da birbirine
yakin degerler almiglardir. Bu &zellikler bakimindan birbirine yakin degerler adiklari igin ayni grupta
toplanmislardir (Sekil 2). Pinarbasi 6zellikle sanayinin en yodun oldugu mahallelerden birisidir. Cok
sayida sanayi tesisi ve emtia depolari yer almaktadir. Burada ¢ok sinirli ve dénemsel olarak hayvancilik
(kurbanlik hayvan yetistiriciligi) yapilmaktadir. Yakakdy ise 1.derece sit alani olmasinin yani sira ormanhk
bir bélgedir. Hayvancilik agisindan bu olumsuzluklarinin disinda, Bornova ilge merkezine yakin olmasi
nedeniyle yazlik-kislik bir yerlesim yeri olarak da tercih edilmektedir.

Egridere mahallesi, 1. Boyutta 5,747 gibi yiksek bir deger almistir. Buna bagli olarak hem Camici ve
Kayadibi hem de diger mahallelerin 1. boyutta aldi§i degerlerden oldukga farkli bir degere sahip olup,
koordinat diizleminde de tiim mahallerden farkli bir konumda yer almigtir (Sekil 2). Bu nedenle, EgJridere
mahallesi hi¢bir gruba dahil olmayarak diger mahallelerden “farkli” olarak nitelendirilmistir. Bu mahalle,
Bornova merkezine ¢ok yakin (yaklasik 4 km) oldugundan kent baskisi altin olup, mahallede siit
hayvanciligi sinirli olarak aile isletmesi diizeyinde yapilmaktadir. isletme sahibi ve muhtarla yapilan bireysel
gérismelerde Uretilen sutin pazarlarda parekente olarak ve mandiracilara pazarlarlandigi ifade edilmistir.
Ayrica, mera alani olmadigi icin daha ¢ok dénemsel besi ya da kurbanlk hayvan yetistiriciligi yapildig
bildirilmistir.

MDS analizinde elde edilen bu bulgular, ¢calisma alanindaki yerlesim birimlerinde hayvanciligin
surdurulebilirligi yéninden genel olarak Cicekli, Laka, Camici ve Kayadibi mahallelerinin, Karagam,
Kurudere, Sarnig¢, Besyol ve Gokdere mahallelerine goére daha avantajli oldugunu goéstermistir. Ancak,
Unal vd. (2018b)nin bildirdigi gibi, ayni ¢galisma alanindaki hayvancilik yoninden avantajli yerleskelerde
Onemli sorunlar arasinda; isletmelerin arazi varligi sorunu (mevcut yerlerin yetersiz olmasi ve uygun
yerlerin olmamasi), mera alanlari ile su kaynaklarinin yetersizligi ve kirsal turizm baskisi yer almaktadir.
Ayrica tim yerlesim birimlerindeki hayvanciidin surdirulebilirligi Uzerinde orman ve sit alanlari ile
sanayinin hizli gelisimi dnemli bir kisit olusturmaktadir.

Ulke genelinde izmir gibi bircok blyliksehir belediyesi statiisiine gegen illerin kirsalinda kdylerin
mabhalle statlisii kazanmasiyla birlikte, kent baskisi altinda kalan hayvancilik isletmelerinin insan ve gevre
saghgini tehdit etmeyecek alanlara c¢ikarilmasi zorunlu hale geldigine dikkat c¢ekilmistir (Tosun &
Demirbas, 2012). Bununla birlikte, bagka bir arastirmada, uzaktan algilama ve cografi bilgi sistemleri ile
belirlenen hayvancilik i¢in uygun alanlarin ¢ok sinirll oldugu, bu nedenle hayvansal Uretimin
surdurdlebilirligini saglayabilmek igin belirlenen uygun alanlarda modern bir Uretimin saglanacagi toplu
hayvancilik bélgelerinin olusturulabilecegine isaret edilmistir (Unal vd., 2020).

SONUC

Calismanin yiiritildiigiu izmirin Bornova ligesi kirsalindaki yerlesim birimlerinde tarimsal (retim
faaliyetleri ve 6zelikle de hayvancilik, kentin hizla genislemesinin yani sira buyutksehir yapilanmasina
iliskin yasal duzenlemeler ile birlikte blytk bir baski altina girmistir. Bornova kirsalinda oldugu gibi ttim
kent cevresindeki kirsal alanlarda hayvanciligin sardarilebilirligi, acilen ¢6zim bekleyen énemli bir sorun
haline gelmistir.
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Bu calismada, Bornova ligesi kirsalinda halen hayvancilik yapan isletmelerin yer aldi§i mahalle
statlisiindeki 12 yerlesim biriminde esas alinan dort degiskene gére MDS analizi yapilmistir. Bu analizde, s6z
konusu degiskenlerin yerlesim birimleri tGzerindeki etkilerinin benzerlik ve farkliliklari ortaya konarak mevcut
hayvanciligin bir degerlendirilmesi yapilmigtir. Tek bir dedisken (ilge merkezine uzaklik) bes yerlesim
biriminde (Cigekli, Laka, Camici, Kayadibi, Egridere) hayvancihidi olumlu yénde etkilemistir. Tim degiskenler
ise yalnizca iki yerlesim biriminde (Cicekli ve Laka) hayvancilidi olumlu yénde etkilerken, diger bes yerlesim
birimininde (Karagam, Kurudere, Sarnig, Besyol ve Gokdere) hayvanciligi olumsuz yonde etkilemistir.

Calisma alanindaki yerlesim birimlerinde, temel gecim kaynagi hayvancilik olan ve hizli kentsel
gelisim kargisinda yerlesim ve sanayi iginde sikisip kalan igletmelerde hayvanciligin gelistiriimesi ve
surdurulebilirliginin saglanabilmesi igin uygun Uretim yerlerine veya hayvancilik sitelerinin olusturulmasina
ihtiva¢c duyulmaktadir. Bu sekilde kent ¢ceperinde kalan hayvancilik isletmeleri icin gerekli alanlarin var
olan tarim arazilerinden saglanmasi olduk¢a 6nemli olmakla birlikte, yasal bir engel olmadigi sirece tarim
disi hazine arazilerinin bu amaca yonelik olarak tahsisi distndlebilir.
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	- Akdeniz bölgesi tarihi teraslı peyzajları ekolojik, kültürel, sosyal, tarihi, mimari, mühendislik ve miras değeri taşımalarının yanı sıra estetik önem taşıyan özel değere sahip kültürel peyzajlardır.
	- Selge Antik yerleşimi ve tarım terasları sahip olduğu kent kalıntıları, yapım teknikleri ve çözümleri ile dönemi hakkında kıymetli bilgiler yansıtmasının yanında bu peyzajların antik dönemden günümüze kadar varlığını sürdürebilen ve Akdeniz’i temsil eden nadir örneklerinden birini temsil etmektedir.
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