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Keywords:

Antioxidant

Antifungal

Essential oil

Chemical component
Salvia candidissima Vahl.

The aim of this study is to investigate the chemical components, antioxidant and antifungal
activities of the essential oil and plant methanolic extract of Salvia candidissima Vahl. plant,
which is one of the sage species. By using Gas Chromatography (GC) and Gas
Chromatography Mass Spectrometry (GC-MS) method, it was determined that there are 54
components in the essential oil of S. candidissima. These identified components were found to
constitute 99.98% of the essential oil. The main components of the essential oil were
determined as Spathulenol (12.75%), Caryophyllene oxide (8.67%), Ledene oxide (6.98%)
and 0-Cymene (6.03%). A antifungal activity of the essential oil against Rhizoctonia solani
and Aternaria solani was found. As a result of the study, it was determined that the mycelial
growth of A. solani was inhibited by 57.92% as a result of application of 10 uL petri-!
essential oil, while that of R. solani was inhibited by 51.87%. As a result of the antioxidant
study conducted with plant extract, the values of Free Radical Scavenging DPPH
(ICs0 22.96 + 0.45), Iron Reduction Power (FRAP 1.20 + 0.16 mmol TE g™ extract), Copper
Reduction Power (CUPRAC 3.30 +0.12 mmol TE g™ extract) and Free Cation Radical
Scavenging TEAC (IC59.25 + 0.40 (ug ml™)) were determined. The Total Phenolic (TP) and
Total Flavonoid (TF) contents were found as 83.53+5.92 mg GAEg' extract and
59.02 + 3.59 mg QE g extract, respectively. These results showed that the essential oil and
plant methanolic extract of S.candidissima has a significant antifungal activity against plant
pathogenic fungi and strong antioxidant activity.

MAKALE BILGISi

0z

Alinis tarihi 05 Aralik 2017
Diizeltilme tarihi 02 Nisan 2018
Kabul tarihi 12 Nisan 2018

Anahtar Kelimeler:

Antioksidant

Antifungal

Ugucu yag

Kimyasal bilesen

Salvia candidissima Vahl.

Bu ¢alismanin amaci, ada ¢ayi (Salvia candidissima Vahl.) bitki ugucu yaginin bilesenlerinin
ve bitki patojeni fungal etmenlere kars1 antifungal etkinlikleri, bitki metanolik ekstraktinin ise
antioksidan aktivitelerinin arastirilmasidir. S. candidissima ugucu yaginda GC/MS kullanilarak
54 bilesen belirlenmistir. Tanimlanan bu bilesenler ugucu yagin % 99.98’ini olusturdugu
saptanmigtir. Ugucu yagin temel bilesenleri Spathulenol (% 12,75), Caryophyllene oxide
(% 8.67), Ledene oxide (% 6.98) ve 0-Cymene (% 6.03) olarak belirlenmistir. Ugucu yagn,
antifungal etkinligi fungal hastalik etmenlerinden Rhizoctonia solani ve Aternaria solani’ye
kars1 aragtirilmistir. Calisma sonucunda 10 pl petri® ugucu yag uygulamasi sonucunda A.
solani’nin miselyum gelisimini % 57.92 oraninda R. solani’nin miselyum gelisimini ise
% 51.87 oraninda engelledigi belirlenmistir. Bitki ekstraktlari ile yapilan antioksidan ¢aligmasi
sonucunda, Serbest Radikal Giderme DPPH (ICsp 22.96 £ 0.45), Demir Indirgeme Giicii
(FRAP 1.20 + 0.16 mmol TE g™ eksrakt), Bakir indirgeme Giicii (CUPRAC 3.30 = 0.12mmol
TE g™ ekstrakt) ve Serbest Katyon Radikali Giderme TEAC ise (ICsp 9.25 = 0.40 (ug ml™))
olarak belirlenmistir. Toplam Fenolik (TP) ve Toplam Flavonoid (TF) igerigi sirasiyla
83.53 +5.92 mg GAE g™ ekstrakt ve 59.02 + 3.59 mg QE g ekstrakt olarak tespit edilmistir.
Bu sonuglar; S. candidissima ugucu yagin bitki patojeni funguslara karsi dikkate deger bir
antifungal aktiviteye sahip olmasmin yanisira bitki metanolik ekstraktlart giiglii bir
antioksidant kapasitesine sahip oldugunuda gostermistir.
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1. Introduction

The Salvia species is one of the largest species in the
Labiatae family. Salvia L. (Lamiaceae) species consists of about
900 species which spread around the world and Turkey is an
important country in terms of Salvia species. There are 97
species and 113 taxons in the flora of Turkey, and 51 of these
species are endemic to Turkey and the endemism rate of 52.5%
is quite high (Cadirci et al. 2012; Senkal et al. 2012; Karik
2013). Because of the chemical components that they possess,
Salvia species are of great importance both in medicine and are
economically important in terms of species and distribution.
Many types of salvia are used in pharmaceutical, cosmetic,
perfumery and food industries as well as in parks and gardens
for decorative purposes. It is also known that it is commonly
used in the world in alternative medicine (Chalchat et al. 1998;
Demirci et al. 2003). The antibacterial, antifungal, and
antioxidant activities of many Salvia species have been reported
by various researchers (Delamare et al. 2007; Kelen and Tepe
2008; Yilar and Kadioglu 2016).

In nature, many environmental factors, stress and external
factors influence free radicals to occur during normal metabolic
activities in humans and animals. Free radicals, known as
reactive oxygen species, react easily with biological molecules,
such as, nucleic acids, lipids, carbohydrates and proteins in
organisms due to being reactive short-lived and unstable. As a
result of these radicals, aging in the human body, as well as
numerous cancers, immune system diseases, liver diseases are
shown as the cause (Halliwell and Gutteridge 1990; Young and
Woodside 2001; Serteser and Gok 2003).

Being one of the most important in Salvia species, Salvia
candidissima Vahl., a perennial herbaceous plant, grows up to
700-2000 m from sea level and can be 30-60 cm long and it
grows in Central and Eastern Anatolia in our country, and can
also be found on roadsides, rock, limestone and bush fields
(Karabacak 2009).

This study was carried out to investigate the chemical
components, antioxidant and in-vitro antifungal activity of the
essential oil and methanolic extract of S. candidissima plant
which is naturally grown in Kahramanmaras province.

2. Materials and Methods

2.1. Collection of plant material

In this study, the plant material used S. candidissima was
collected from the natural environment of Tiirkoglu district of
Kahramanmaras in June of 2016. The plant diagnosis was
conducted by Asst. Assoc. Dr. Melih YILAR. The collected
plant material was taken in the flowering period and dried in a
shady environment until chemical analysis.

2.2. Obtaining Essential Oil

Essential oil was obtained by 100 g of the dried plant
material by using the water distillation method with a Clevenger
apparatus. Essential oil is fused at +40 °C until use (Telci et al.
2006).

2.3. Analyzes of Gas Chromatography (GC) and Gas
Chromatography Mass Spectrometry (GC-MS)

GC analysis: Component analyzes were performed with the
7890 A model GC system, 5975C inert MSD with the Triple-

Axis Detector with an automatic Autosampler system. Samples
were injected in split (10:1) mode as 1 pl of HP-5 (5% Phenyl
Methyl Siloxan) for partitioning the components by diluting
with hexane at the ratio of 1:10. The internal pressure of helium
used as carrier gas is set at 5 psi. The injector temperature was
planned to be 250 °C and the detector temperature was planned
to be 250 °C. FID detector was used for quantitative values. The
starting temperature of the clone was 60°C, the final
temperature was 240 °C, programmed to increase by 4 °C per
minute.

GC-MS analysis was conducted with the 7890 A model GC
system, 5975C inert MSD with Triple-Axis Detector. For
GC/MS separation, an electron ionization system having 70 eV
ionization energy was used. The helium flow rate used as carrier
gas is 1.0 mimint. The clone used is HP-5Ms
(30 mx 0.25 mm x 0.25 um film), with the starting and final
temperatures and the operation program is the same as GC. The
injector and MS transfer temperatures are set to 230 °C and
250°C, respectively. As in gas chromatography, 1.0 pl
split/splitles (10:1) was given to the clone from the sample
diluted with hexane.

2.4. Preparation of Plant Extract

The collected Salvia candidissima Vahl plant was dried
under suitable conditions, then grounded and pulverized.
200 mg was taken from the obtained plant sample and a 10 ml
of methanol/chloroform (4/1) mixture was added. Afterwards,
the mixture was kept in an ultrasonic bath at 30 °C for 30
minutes and extracted. The obtained extraction solution was
removed by rotary evaporator and stock solutions including
1 mg ml methanol were prepared. This stock solution was
stored at +4 °C for use in the analyzes of total phenolic and
flavonoid through antioxidant activity tests.

2.5. Free Radical Scavenging Activity (2,2-Diphenyl-1-
picrylhydrazyl, DPPH)

The free radical scavenging activity was determined by
making several changes in the Liyana-Pothirano method
(Liyana-Pathirana and Shahidi 2005). The stock solutions of the
plant extract in different quantities were placed in the test tubes
and their volumes were completed to 3 ml with ethyl alcohol.
1 ml of DPPH solution (0.26 mM) was added to them and
mixed by means of a vortex. After having waited for 30 minutes
in the dark, their absorbances were read on a spectrophotometer
at 517 nm. The obtained data were calculated in the form of
ICxo.

2.6. Cation Radical Scavenging Activity (TEAC)

This analysis was performed according to the method
implemented by Re et al. (Re et al. 1999). 2 mM ABTS
prepared with phosphate buffer having 0.1 M pH 7.4 (2,2'-
Azino-bis 3-ethylbenzothiazoline-6-sulfonic acid) and 2.45 mM
sodium persulfate (Na,S,0g) solutions were mixed at a ratio of
1: 2 and waited for 6 hours in the dark. The stock solutions of
the plant extract in different quantities were put into the test
tubes and their volumes were completed to 3 ml with 0.1 M
phosphate buffer (pH 7.4). By adding 1 ml of ABTS solution, it
was mixed with the help of a vortex. After having waited for 30
minutes at room conditions, its absorbance value was read on a
spectrophotometer at 734 nm. The obtained data were
calculated in the form of ICs.
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2.7. Iron Reduction Power Activity (FRAP)

FRAP analysis was carried out by making changes in the
method applied by Oyaizu (Oyaizu 1986). 0.25 ml plant extract
was completed to 1.25 ml with 0.2 M phosphate buffer
(pH 6.6). 1.25 ml of potassium ferricyanide [K3Fe(CN)g]
solution (1%) was added on to it. This mixture was kept at
50 °C for 20 minutes. TCA (1.25 ml, 10%) and FeCl; (0.25 ml,
0.1%) solutions were added to the mixture cooled to room
temperature.  After mixing with the vortex, the
spectrophotometer absorbance was measured at 70 nm. The
results obtained were calculated as Troloxy equivalent (TE).

2.8. Copper Reduction Power Activity (CUPRAC)

0.1 ml was taken from the sample solution and the volume
was completed with 1 ml of methanol. CuCl, (0.01 M),
neocuprin (7.5x10° M) and ammonium acetate solutions of 1
mL each was added on to it and mixed with the help of a vortex.
After having waited at room temperature for 30 minutes, the
absorbance value was read at spectrophotometer as 450 nm. The
results obtained were evaluated by calculating as Troloxic
equivalent (TE) (Chang et al. 2002).

2.9. Determination of Total Phenolic Compound Quantity

The total phenolic compound assay was performed with
Folin-Ciocalteus reagent (Singleton et al. 1999). By taking 0.1
mL of the stock solution prepared from the plant extract, it was
completed to 4.6 ml with distilled water. 0.3 ml Na,CO3
solution (2%) and 0.1 ml Folin-Ciocalteus reagent was added on
to it and mixed with the help of a vortex. The spectrophotometer
absorbance was measured by a spectrophotometer at 760 nm
after having waited for 2 hours at room conditions. The results
were calculated as equivalent to gallic acid (GAE).

2.10. Determination of Total Flavonoid Content

By taking 0.1 ml of the stock solution of the plant extract, it
was completed to 4.8 ml with methanol. 0.1 ml of AI(NO,)
(10%) and 0.1 ml of NH4CH5COO solutions (1 M) were added
on it. After vortexing, it was stored for 40 minutes at room
conditions and the absorbance was measured by
spectrophotometer at 415 nm and recorded. The results obtained
were calculated as quercetin equivalent (QE).

2.11. Obtaining Fungus Cultures

The plant pathogens used in the study were obtained from
the stock cultures found in phytopathology laboratories of Ahi
Evran University, Faculty of Agriculture, Plant Protection
Department. Fungus cultures were grown in 90 mm petri dishes
containing 20 ml potato dextrose agar (PDA) at 25 + 2 °C for 7
days and then used in the study.

2.12. Antifungal Effect of the Essential Oils in In Vitro

PDAs prepared in 500 ml erlenmeyers were autoclaved and
cooled to 40 °C and transferred to 60 mm diameter petri dishes
(10 mm each). A 5-mm diameter well was opened in the petri
dishes to which the PDA was transferred. The mycelium discs
of disease (5 mm) were transferred at equal distances directly
across the wells. Plant essential oils were dropped into the wells
opened with a micropipette at concentrations of 0, 1, 5 and 10
w/petri. The lids of the petri dishes were closed thoroughly with
a parafilm and left to incubate for 7 days at 23 °C. At the end of

the period, the mycelial growth values of diseases in petri dishes
were measured with a compass. The experiments were carried
out 4 times with 2 repetitions. According to Pandey et al.
(1982), the mycelium development percentage was calculated
by comparing the inhibition with the development in the control
(Pandey et al. 1982).

[=100x%(dc-dt)/dc

I: percentage of inhibition of mycelium growth dc:
mycelium development of the control dt: mycelial growth of the
fungus treated with essential oil.

2.13. Statistical analysis

SPSS 15 statistics program was performed for all
calculations. Data from the in vitro culture test experiments
were processed with the analysis of variance (ANOVA). When
the ANOVA was significant (P<0 05), means were separated
with Duncan’s Multiple Range Test.

3. Results and Discussion

3.1. GC and GC-MS Analysis results

The chemical components of Salvia candidissima Vahl.
essential oil naturally grown in Kahramanmaras were obtained
by GC and GC-MS analysis, and the results are given in Table
1. As a result of the analysis carried out, 54 components were
determined in the essential oil and 99.98% of the total fat
component was determined. The main components of essential
oil were determined as Spathulenol (12.75%), Caryophyllene
oxide (8.67%), Ledene oxide (6.98%) and o-Cymene (6.03%).
Table 1.

In the studies conducted earlier, it was reported that the total
amount of components in the essential oil was 70 in Salvia
candidissima Vahl. and the main components were reported as
camphor (28.94%), bornyl acetate (12.80%), borneol (9.44%),
B-cadinene (5.88%), a-caryophyllene (5.40%), 1,8-cinecle
(5.15%), B-pinene (4.93%) and a-pinene (4.89%) (Ozler et al.
2009). In addition, the essential oil components of the S.
candidissima subsp. candidissima were 39, the amount of these
compounds in the essential oil was reported to be 89.2%. The
main components of the essential oil were determined as o-
pinene (11.2%), 1,8-cineole (9.9%), p-cymene (7.4%), myrtenal
(6.5%), pinocarvone (6.2%) and camphene (5.7%) (Bayrak and
Akgiin 1987). In the study conducted by Yilar 2014 in Tokat
province, 32 components were defined in the S. candidissima
subsp. candidsisima essential oil and Estrogole was determined
as the highest content matter with a 64.55% value, which is
followed by Caryophyllene-oxide (13.97%), Isocaryophyllene
(7.42%), Spathulenol (6%) and oa-Amorphene (2.77%). The
studies conducted showed that the main components of S.
candidissima Valh. are Estragole, Camphor, Caryophyllene-
oxide, Spathulenol, Borneol, and these compounds vary by
region. In the current study, the main components of S.
candidissima Valh. were determined as Spathulenol and
Caryophyllene oxide. In this respect, the studies conducted are
similar. As in these studies, the amounts of plant essential oil
and its main components vary according to the regions. The
main reasons for changes in the amounts of essential oils and
the main components are affected by environmental conditions
and other variables (height, precipitation, stress conditions,
etc.).
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Table 1. The chemical components of the essential oil of Salvia candidissima Vahl.

Compound RT RI %  Compound name Identification
number technique
1 14761 1001  6.03 o0-Cymene MS, RI
2 15.046 1010 0.44 Eucalyptol MS, RI
3 17.162 1073  0.31 p-Linalool MS, RI
4 19.741 1147 171 Borneol MS, RI
5 20.084 1157  1.14  4-Terpineol MS, RI
6 20.261 1162  0.25 p-Cymen-8-ol MS, RI
7 20.501 1169  0.33  a-Terpineol MS, RI
8 21499 1196 1.86 B-Citronellol MS, RI
9 26.803 1355  3.04 alfa-Copaene MS, RI
10 27.204 1367  3.34 p-copaene MS, RI
11 27512 1377 0.64  Benzenebutanal, y,4-dimethyl MS, RI
12 28.293 1400 3.29  Caryophyllene MS, RI
13 28541 1408 0.51 B-copaene MS, RI
14 28.899 1420 1.59 Aromandendrene MS, RI
15 29.345 1435 0.41  4,5-di-epi-aristolochene MS, RI
16 29.92 1453 041 y-Muurolene MS, RI
17 30.16 1461 0.64  Germacrene D MS, RI
18 30.384 1468  0.42 B-Selinene MS, RI
19 30.599 1475  0.34  y-Gurjunene MS, RI
20 31.095 1490 0.37 y-Cadinene MS, RI
21 31.277 1496  0.99 §-Cadinene MS, RI
22 31.981 1520 0.54  9-Methoxycalamenene MS, RI
23 32258 1530 1.74  2-(4a,8-Dimethyl-1,2,3,4,4a,5,6,7-octahydro-naphthalen-2-yl)-prop-2-en-1-ol MS, RI
24 32566 1540 0.14 o-Calacorene MS, RI
25 328 1548 253  Palustrol MS, RI
26 33.095 1558 12.75 Spathulenol MS, RI
27 33.317 1566  8.67 Caryophyllene oxide MS, RI
28 3358 1575  1.38 Viridiflorol MS, RI
29 33.986 1588 2.88  Caryophyllene oxide MS, RI
30 34361 1600 0.25 4-epi-cubedol MS, RI
31 34452 1604  0.38 Ledene oxide MS, RI
32 34808 1617  3.06 tau-Cadinol MS, RI
33 34.899 1620 1.31 Isoaromadendrene epoxide MS, RI
34 35.181 1631  6.98 Ledene oxide MS, RI
35 35.632 1647 1.10  Aromadendrene oxide MS, RI
36 35.842 1654 212 nd MS, RI
37 36.107 1664 1.65 Ledene oxide MS, RI
38 36.328 1671 0.72  Spiro-6-(bicyclo[3.2.1]octane)-2'-(oxirane), 7,8-di(hydroxymethyl)-5-methyl- MS, RI
2-isopropyl-
39 36.669 1683  0.51 Aromadendrene oxide MS, RI
40 37.052 1697 0.69 Ledene oxide MS, RI
41 37579 1717 0.75  Murolan-3,9(11)-diene-10-peroxy MS, RI
42 37.728 1722  0.82 Isoaromadendrene epoxide MS, RI
43 37905 1729  0.75 Murolan-3,9(11)-diene-10-peroxy MS, RI
44 38.273 1743 1.39  9-Isopropyl-1-methyl-2-methylene-5-oxatricyclo[5.4.0.0(3,8)]Jundecane MS, RI
45 39.796 1799 2.57  Isoaromadendrene epoxide MS, RI
46 40.149 1814 1.85 2(1H)-Naphthalenone, 4a,5,6,7,8,8a-hexahydro-6-[1- MS, RI
(hydroxymethyl)ethenyl]-4,8a-dimethyl
47 40.444 1826 1.33  1-Hexadecanol, 2-methyl- MS, RI
48 40.727 1837 211 Platambin MS, RI
49 41.446 1866 1.93  14-Oxatricyclo[9..2.1.0(1,10)]tetradecane, 2,6,6,10,11-pentamethyl- MS, RI
50 41.872 1883 0.82  geranyl-o-terpinene MS, RI
51 42.079 1891 0.66  Androstan-17-one, 3-ethyl-3-hydroxy MS, RI
52 42515 1908 2.76  Retinol, acetate MS, RI
53 42.681 1915 2.72  geranyl-p-cymene MS, RI
54 44.094 1973 2.06  5-(7a-Isopropenyl-4,5-dimethyl-octahydroinden-4-yl)-3-methyl-pent-2-enal MS, RI
Total 99.98
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3.2. Antioxidant Activity Results

Total phenolic substance analysis was performed using
Folin-Ciocalteu reagent (FCR) of Salvia candidissima Vahl.
plant essential oil. A graphic was created by using the Gallic
acid as a standard in the analysis. By using this graph, the
amount of phenolic substance in the extract was calculated as
mg Gallic acid (mg GAE g extract). As a result of the phenolic
substance analysis, it was determined that there is 83.53 +5.90
mg GAE g extract. In the study conducted by Diri (2006), the
total phenolic substance amounts of extracts of S. candidissima
were reported as 59.19 +0.13 for hexane extract, 49.15 +1.17
for ethyl acetate and 63.27 + 0.01 g (Pirokatechol mg™ extract)
for ethanol extract. In addition, in the study conducted by Tosun
et al. (2009), the total phonochemical content of the methanol
extract of S. candidissima was determined as 87.1 mg GAE g
DW.

A was graphic was created using quercetin for the total
flavonoid content Salvia candidissima Vahl. as a standard and
the content of flavonoid substance in the extract was calculated
as mg quercitin using this graph. As a result of the analysis, it
was determined that the total flavonoid content of the methanol
extract of S. candidissima Vahl. was 59.02 + 3.59 mg QE g*
extract. The DPPH radical is used in the evaluation of free
radical scavenging activity tests of natural antioxidants. The
antioxidant activities of methanol extracts of S. candidissima
Vahl. prepared in different concentrations and DPPH radical
scavenging standards ICs, (ug ml™) are given in Figure 1.

As a result of the DPPH analysis, higher antioxidant activity
than BHT, BHA and Trolox, which are used as standard, shows
a weaker radical scavenging power in terms of antioxidant
capacity. In a previous study, the DPPH radical scavenging
activity of S. candidissima was reported to be 1Cso= 33.4 (Tosun
et al. 2009). In another study, the radical scavenging activity of
S. candidissima subsp. candidissima was determined as
IC5o= 49.7 (Tepe et al. 2004).

When the ABTS radical scavenging activity of the methanol
extract of S. candidissima Vahl. was 9.25 =+ 0.40 ICs, (ug ml™)
was compared with BHT 9.40+055 ICs (ugml™t), BHA
3.30 £ 0.05 ICs pg mi™) and Trolox 4.80 + 0.06 ICs, (ng mi™),
which are used as standard, it was determined that the BHA
standard has the highest radical scavenging activity. The ABTS
radical scavenging activity of the methanol extract of
S. candidissima Vahl. was found to be low for BHA and Trolox
standards and high for the BHT standard (Figure 2).

The reduction of Fe*® ion is indicative of electron-emitting
ability, which is important for the antioxidant activity of a
compound, and is closely related to other antioxidant
mechanisms. The prepared methanol extract of S. candidissima
Vahl. was compared with BHA and BHT antioxidants, which
are used as standard (Figure 3).

The reduction power of S. candidissima Vahl. is
1.20 £ 0.16 mmol TE g'1 extract, while it was calculated for
BHA and BHT, which were used as a control, 6.60 + 0.16 mmol
TE/g extract and 2.74 + 0.35 mmol TE g™ extract, respectively.
Considering this result, it was determined that S. candidissima
Vahl. is a good reducing antioxidant (Figure 3).

The CUPRAC reduction capacity of S. candidissima Vahl.
was 3.30 £ 0.12 mmol TE g™ extract compared to the standard
used BHT 15.25+0.65 and BHA 15.99 + 1.07 mmol TE g'1
extract. As a result of the analysis performed, it was determined

that S. candidissima Vahl. had a good CUPRAC reductive
antioxidant capacity compared to the controls used (Figure 4).

DPPH

25,00
20,00 -
15,00 -
10,00
-
- - ]

Trolox S. candidissima
Vahl

1C50 (pg/mL)

Figure 1. The radical scavenging activity of S. candidissima extract as a
result of DPPH.
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Figure 2. The radical scavenging activity of S. candidissima extract as a
result of ABTS analysis.
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Figure 3. The reduction power of S. candidissima extract.
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Figure 4. CUPRAC Copper (I1) Reduction power of S. candidissima
extract.
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3.3. Antifungal Effect Results in In Vitro

As a result of the current study, it was determined that the
essential oil of S. candidissima Vahl. had a significant
antifungal activity on myecelial growth of R. solani and A.
solani. The results of the obtained antifungal effects are given in
Table 2.

Table 2. The antifungal activity of Salvia candidissima essential oil on
mycelial gowth inhibition (%) of fungal disease agents R.
solani and A. solani.

Plant pathogens

Doses R. solani A. solani
(ul petri™) 1% Mg ™™ 10 Mg™
0 0.00"+0.0 60 0.00°+0.0 60
1 0.00°+£0.0 60 0.00°+0.0 60
5 18.23"+£0.96 49.05 23.31°+1.57 46.01
10 51.87%+1.23 28.87 57.92°%+3.38 25.25

1%9; Inhibition (%) Mg ™; mycelial growth

No effect was observed on mycelial growth in both
pathogens at the dose of 1 (ul petri) of Salvia candidissima
Vahl. In the case of essential oil at a dose of 5 (ul petri’®), the
mycelial growths of both fungus species were decreased,;
however, inhibition of mycelial growth of A. solani more than
those recorded for R. solani. A dose of 10 (ul petri’t) of the
essential oil affected mycelial growth in both fungi; however,
no complete inhibition (100%) was observed. In studies
conducted earlier, the seed fatty acids of S. candidissima subsp.
candidissima were shown to be effective against certain
microorganisms and because of their richness in the amount of
linoleic acid present in fatty acids, they were found to exhibit
antimicrobial activity at different levels against microorganisms
(Kilig et al. 2005). Furtehermore, Salvia species were reported
to have a strong antifungal activity in many studies. In the study
conducted by Yildirnm et al (2010), they investigated the
antifungal activity of the methanol, ethanol, hexane and water
extracts of the Salvia species and reported that the hexane
extract had the most effective antifungal activity. In another
study, it was found that the essential oils of S. lavandulifolia, S.
officinalis and S. sclarea species exhibited high antifungal
activity against Candida species (Seyoum et al. 2006). As
indicated in the studies mentioned above, the current study also
supports the result that the essential oil of Salvia candidissima
has significant antifungal activity against the fungal disease
agents R. solani and A. solani.

4. Conclusion

As a result of the study, the chemical composition of Salvia
candidissima Vahl. was determined. As a result of the

antioxidant analysis carried out, it was determined that the
methanol extract had a significant antioxidant capacity. As a
result of GC and GC-MS analysis, 54 components were found
in the essential oil, and the main components were determined
as Spathulenol, Caryophyllene oxide, Ledene oxide and o-
Cymene. The antifungal effect of the essential oil against R.
solani and A. solani was found to be quite high.
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Akdeniz meyve sinegi, Ceratitis capitata (Wiedemann) (Diptera: Tephritidae) kozmopolit bir
meyve zararlisidir. Tirkiye’de Akdeniz, Ege ve Karadeniz Bolgesi’'nde yayilis gosterdigi
bilinmektedir. I¢ Anadolu’da biiyiik zararlara neden olmamakla birlikte, yasamasina elverisli
sinirlt habitatlardaki varligt uzun zaman oOnce Ankara’da tespit edilmistir. Bu c¢alisma
kapsaminda soguk kis kosullarinin yagandigi Kirsehir’de gerceklestirilen armut, seftali ve erik
orneklemelerinde de C. capitata tespit edilmistir. Zararlinin tespiti hem morfolojik, hem de
mitokondriyel COI gen bélgesine ait primer ile molekiiler barkodlama yapilarak gosterilmistir.
Bu ¢alismada, Kirsehir’de bilinen biyolojisine uygun olmamasina kargin, C. capitata’nin
goriilmesi ile ilgili olarak iki hipotez one siiriilmiistiir. Birincisi C. capitata’nin Kirsehir’e,
sehir digindan satilmak {izere getirilen meyvelerle geldigi, Kirsehir’de gecici yaz
populasyonlari olusturdugu ancak soguk gegen kislar nedeniyle burada kislamadigidir. ikincisi
ise C. capitata’nin Kirsehir kis sartlarinda hayatta kalabilen yerlesik bir populasyonunun
oldugudur. Ikinci hipotezi smamak icin bu galisma kapsaminda, Kirsehir'de yapilan
orneklemelerden elde edilen C. capitata larvasi bulunan meyveler bir meyve bahgesinde
toprak iizerine yerlestirilmis ve tizeri, predasyondan korumak ve ¢ikan erginleri yakalamak
amactyla sinek teli ile kapatilmistir. Izleyen ilkbahara kadar yapilan gozlemlerde burada
herhangi bir ergine rastlanmamistir. Bu sonug ikinci hipoteze iliskin olumsuz bir kanittir.
Ancak bunun saglikli bir sekilde ortaya konmasi igin daha kapsamli kis denemelerinin
yapilmasi gerekmektedir. Bununla birlikte C. capitata ev ya da ahir gibi kapali mekanlarda
kislayabileceginden ikinci hipotezin hala gegerli olabilecegi géz ardi edilmemelidir. Bu
caligma C. capitata’nin Kirsehir’deki ilk kaydidir. Ayrica bu ¢alisma ile Tiirkiye’den ilk kez
C. capitata mitokondriyel dizi verisi de bildirilmektedir.
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The Mediterranean fruit fly Ceratitis capitata (Wiedemann) (Diptera: Tephritidae) is a cosmopolitan
fruit pest occuring in the Mediterranean, Aegean and Black Sea regions of Turkey. Although it stays
more limited and less dangerous, its occurrence in localized favorable habitats in Central Anatolia
(Ankara) has been known for a long time. Here we provide the first record of the pest in Kirgehir
(Central Anatolia). We conducted fruit (peach, pear and plum) sampling in the region and identified
the emerging specimens through both morphology and molecular barcoding (partial mtCOI). We
propose two hypotheses to explain presence of the medfly in Kirgehir. First, it may enter Kirsehir via
fruits transported for commercial purposes from cities in southern Turkey and it may establish
temporary summer populations in Kirgehir where winter temperatures are not favorable for its
survival. Second, it may somehow establish permanent populations surviving low winter
temperatures in Kirgehir. In order to test the latter, we placed fruits infected with the medfly, found
in Kirsehir, on the ground in a fruit garden in Kirsehir and covered it with a net to protect from
predation and to catch adults. We could not find any adult in the net until the following spring. This
observation does not support the second hypothesis but sophisticated overwintering experiments
should be conducted. Moreover, the second hypothesis can still be valid since the medfly can
overwinter indoors. This study is the first record of C. capitata in Kirsehir. We also provide the first
medfly mitochondrial sequence from Turkey.
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1. Giris

Akdeniz meyve sinegi, Ceratitis capitata (Wiedemann)
(Diptera: Tephritidae) diinyanin birgok bolgesinde yayilis
gosteren meyve zararlisi bir tiirdiir (USDA 2003). Konaklari
arasinda bir kismi ekonomik 6nemi olan ¢ok sayida bitki tiirii
bulunmaktadir. Buna ek olarak sahip oldugu uzun mesafeli ugus
yetenegi C. capitata’yr diinya genelinde en 6nemli meyve
zararlilarindan biri haline getirmistir (Meats ve Smallridge
2007). Ulkemizde C. capitata’nin zarar yaptig1 bilenen bitkiler
limon disindaki narenciye ile birlikte armut, avokado, elma,
hurma, incir, nar ve seftalidir (Elek¢ioglu 2013).

Temel zarar ergin C. capitata disisinin meyveye ya da
konagin  herhangi  bir yumusak dokusuna  biraktig
yumurtalardan ¢ikan larvalarin  bitki dokusunu yemeye
baglamasiyla olusur. Bunun disinda ovipozisyon sirasinda
meyveye bulasan saprofit bakteriler de meyvenin ciirlimesine
neden olur (Bergsten ve ark. 1999). Bu zararlarindan otiirii
C. capitata EPPO A2 karantina listesinde yer almaktadir (EPPO
1981) ve 6nemli bir meyve iireticisi olan {ilkemiz agisindan da
onemli bir zararli olarak kabul edilmektedir (Elek¢ioglu 2009).
Ulkemizde simdiye kadar Akdeniz, Ege ve I¢ Anadolu’da
(Ankara) (Kansu 1988), kisa zaman once de Karadeniz
Bolgesi’nde (Kaya ve ark. 2017) tespit edilen C. capitata,
burada sunulan ¢alisma kapsaminda Kirsehir’de de tespit
edilmistir. Bildigimiz kadartyla zararlinin Kirsehir’de daha dnce
tespit edildigine iligkin bir kayit bulunmamaktadir.

Akdeniz meyve sineginin gelisimi sicaklikla dogrusal bir
iliski gostermektedir (Duyck ve Quilici 2002). Gelisimi ig¢in
optimum sicaklik 26 °C olmakla birlikte, 15 ve 30 °C arasindaki
sagkalim oraninin olduk¢a yiiksek oldugu bilinmektedir.
Geligimi i¢in gerekli olan en diisiik sicaklik esigi gelisim
evrelerine gore farkliliklar gostermektedir. Bu esik degerler
genellikle 9 ile 11 °C arasinda olmaktadir (Escudero-Colomar
ve ark. 2008). Bununla birlikte C. capitata’nin iklimsel
hosgoriisiiniin diisliniildiiglinden daha genis olabilecegine isaret
eden calismalar da bulunmaktadir (Nishida ve ark. 1985; Harris
ve Lee 1986). Dahasi baz1 meyvelerin i¢inde kiglayarak soguk
bolgelerdeki diisiik kis sicakliklarinda hayatta kalabildigi de
gosterilmistir (Papadopoulos ve ark. 1996).

Iliman bolgelerdeki yayilis ve bollugu agisindan en diisiik
kis ve en yiliksek yaz sicakliklarimin belirleyici oldugu
C. capitata’nin  diinyanin  farkli  bolgelerinde mevsimsel
dalgalanmalar  gosterdigine iliskin ¢ok sayida caligma
bulunmaktadir (Escudero-Colomar ve ark. 2008). Buna gore
bahar ve yaz aylarinda bolca tespit edilen C. capitata erginleri,
kis aylarinda tespit edilemeyebilmektedir (Mansour ve
Mohamad 2016).

Kirsehir Hiziraga mevkiinde, 2014-2016 yillar1 arasinda
Agustos ve Eyliil aylarinda yapilan caligmalarda C. capitata
larva ve erginleri tespit edilmistir. Bununla birlikte Kirgehir’in
kis sicakliklart bu zararlinin hayatta kalmasi i¢in gerekli olan
sicakliklarin ~ altindadir.  Bu  ¢alismada bu  durumu
aciklayabilmek amaciyla goézlemler yapilnus, hipotezler
siralanmig ve tartistlmigtir. Ayrica bu ¢alisma ile Tirkiye’den
ilk kez C. capitata barkodlama ¢aligmasi yapilarak,
mitokondriyel dizi verisi de bildirilmektedir.

2. Materyal ve Yontem

Kirsehir’de meyve ornekleme caligmalart armut, seftali ve
erik agaglarindan olusan bir bahgede 2014-2016 yillarinda,
Agustos-Eyliil aylarinda  gergeklestirilmistir. Yapilan

orneklemelere iliskin ayrintilar Cizelge 1°de verilmektedir.
Toplanan o6rnekler 1 I’lik kilitli torbalarda laboratuvara
getirilmistir. Vuruk (enfekte) meyveler, icerisinde toprak
bulunan 2 I’lik kapakli plastik kutulara alinmisg ve kutular oda
sicakliginda muhafaza edilmistir. 2014-2016 yillar1 arasinda
gergeklestirilen bu ¢alismalar sonucunda, yillara gore sirasiyla
8, 12 ve 9 Akdeniz meyve sinegi ergini elde edilmistir.

Cizelge 1. Kirsehir’de yapilan Akdeniz meyve sinegi, Ceratitis
capitata, 6rnekleme ¢aligmalari.

Table 1. Mediterranean fruit fly, Ceratitis capitata, sampling in Kirsehir.

Y1i/Ay Koordinat Mevki Meyve
2014 / Agustos-Eyliil Seftali
2015 / Agustos N39:06:27"" Hiziraga Seftali '
- .. E34°09'85 Armut, Seftali,
2016 / Agustos-Eyliil Erik

Elde edilen bu erginlerin teshisi Oncelikle diseksiyon
mikroskobu altinda yapilan incelemelerle gerceklestirilmistir.
Bu amacgla White (1988)’de wverilen tiir teshis anahtar
kullanilmigtir. Morfolojik teshis ile elde edilen bulgular daha
sonra molekiiler yontemlerle sinanmustir. Bu amagla Kirsehir’de
seftali (2015) (Kursehir 1) ve erikte (2016) (Kirsehir 2) tespit
edilen orneklerden ve daha onceki ¢alismalarda Mersin-Erdemli
ve Izmir-Emiralem’de mandalinadan elde edilen Akdeniz
meyve sinegi Orneklerinden birer adet alinarak, standart
kloroform-izoamil alkol yontemi (Gemmell ve Akiyama 1996)
ile DNA elde edilmis ve bu DNA, Akdeniz meyve sinegi ile
ilgili molekiiler ¢alismalarda siklikla kullanilan mitokondriyel
Sitokrom Oksidaz-1 (COI) gen bélgesi primerleri olan LCO
(GGTCAACAAATCATAAAGATATTGG) ve HCO (TAAAC
TTCAGGGTGACCAAAAAATCA) (Folmer ve ark. 1994)
kullanilarak PCR’da ¢ogaltilmistir. Elde edilen PCR fiiriinleri
Macrogen Inc. (Amsterdam, Hollanda) tarafindan dizilenmistir.
Ham dizi verisi BioEdit (Hall 1999) programinda diizeltilmis ve
konsensiis dizisi MG963175 erisim numarasi ile GenBank’a
kaydedilmistir. ~ Kirsehir’den  toplanmis  Orneklere  ait
mitokondriyel diziler GenBank’ta BLAST analizine tabi
tutularak, en yiiksek eslesme dizileri tespit edilmistir.

Kirgehir’den toplanan orneklerden elde edilen gen dizileri
ile GenBank’ta bulunan Akdeniz meyve sinegi gen dizilerini
kargilagtirmak amaciyla MEGAG6 (Tamura ve ark. 2013)
kullanilarak Maximum Likelihood agaci ¢izilmistir. Bu agact
olusturmak i¢in mutasyon modeli olarak olarak General Times
Reversible (uniform rates) (Nei ve Kumar 2000) kullanilmis ve
1000 bootstrap tekrar1 yapilmistir. Karsilagtirma amaciyla Iran,
Yunanistan, ABD ve Kenya’dan C. capitata mitokondriyel COI
gen dizileri (sirastyla GenBank Erisim No.lart: KM660641.1,
DQO011888.1, KT864797.1, GQ154189.1), dis grup olarak da
Bactrocera oleae (Rossi) ve Rhagoletis cerasi (L.)’ye ait
mitokondriyel COI gen dizileri (sirastyla GenBank Erisim
No.lar1: AY210703.1, HQ677172.1) kullanilmusgtir.

Arazi denemesinde, Eyliil 2016’da Akdeniz meyve
sineginin tespit edildigi armut, seftali ve erik agaglarindan
olusan meyve bahgesinde dokiilen eriklerin {izeri sineklik
telinden yapilan bir kafes (Sekil 1) ile kapatilmistir. Boylece
tespit edilen Akdeniz meyve sinegi larvalarinin topraga
atlayarak burada pupa olusturmalari ve kist gegirme siireglerinin
takibi amaglanmustir. S6z konusu kafes Ekim-Kasim aylarinda
her 5 giinde bir, Aralik-Mart aylarinda ise her 15 giinde bir
olacak sekilde kontrol edilerck hem kafesteki olasi Akdeniz
meyve sinegi ergin ¢ikiglart, hem de kafesin durumu takip
edilmistir.
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Sekil 1. Kirsehir’de bir meyve bahgesinde (a) Akdeniz meyve sinegi,
Ceratitis capitata, larvas: tespit edilen dokiilmiis erikler ve (b)
kislama olasihigna iliskin gozlemler igin ergin C. capitata
cikis1 takip kafesi.

Figure 1. (a) Fallen plums infected by the Mediterranean fruit fly,

Ceratitis capitata, in Kirsehir and (b) an outdoor emergence
cage to observe possible C. capitata emergence.

3. Bulgular ve Tartisma

Orneklenen vuruk seftali ve erik meyvelerinden (Sekil 2)
yaz aylarinda ergin ¢ikist (Sekil 3) gerceklesmis, kis boyu agik
hava sartlarina maruz birakilan vuruk meyvelerden ise ergin
cikigi gerceklesmemistir.

Toplanan larva ornekleri laboratuvarda erginlestirilmis ve
elde edilen erginler 6nce morfolojik olarak teshis edilmig, daha
sonra da bu erginlerden DNA elde edilerek, dizi analizi
gerceklestirilmistir.  Elde edilen diziler yapilan BLAST
analizinde GenBank’ta % 100 benzerlikle C. capitata gen
dizileri ile eslesmistir. GenBank dizileri ile birlikte olusturulan
Maximum Likelihood agacinda da Kirsehir &rnekleri diger
C. capitata ornekleri ile gruplanmustir (Sekil 4). Bu bulgu
Kirsehir’deki meyvelerde tespit edilen zararlinin C. capitata
oldugunun molekiiler kanit1 olarak kabul edilmistir.

Kirgehir’den toplanmis olan seftali ve erik orneklerinde
C. capitata’nin tespiti, bu zararlinin, Kirgehir’de bulunan meyve
agaclarindan en azindan seftali ve erige yumurta biraktigini
gostermektedir. Bununla birlikte, Akdeniz meyve sineginin
Kirsehir’de gegici ya da kalict populasyonlar kurup kurmadigi
sorusu bu calismanin kapsami disindadir. Ancak gegici ya da
kalic1 olmas1 Akdeniz meyve sineginin Kirsehir’de yetistirilen
meyvelerde zarar yapma potansiyeli oldugu gercegini
degistirmemektedir.

Bu durum ile ilgili olarak iki hipotez One siiriilebilir.
Bunlardan ilkine gore, C. capitata’nin Kirgehir’de tespit edilen
bireyleri pazarda (pazarin ¢aligmanin yapildigi1 bahgeye uzakligi
2 km’dir) satilmak {izere, narenciye iretimi gerceklestirilen
Akdeniz ve Ege Bolgesi illerinden (Izmir, Mersin, Adana vb.)
getirilen meyvelerden ¢ikan erginler Kirsehir’deki meyve
bahgelerinde yaz dongiilerini devam ettiriyor, kisin ise soguk
hava sartlarina dayanamayarak Oliiyor olabilir. Bu dongii her
sene bastan baglayarak devam edebilir. Boylece C. capitata her
sene Kirgehir’de sadece yilin belli zamanlarinda yasayan gegici
populasyonlar olusturuyor olabilir. Simdiye kadar yapilan
caligmalarda C. capitata’nin populasyon yogunlugunun iklimsel
sartlara gore biiylik degiskenlik gosterdigi tespit edilmis
(Escudero-Colomar ve ark. 2008) ve 6rnegin Suriye’nin bazi
bolgelerinde yazin tespit edilmesine ragmen, kisin higbir erginin
gozlenmedigi bildirilmistir (Mansour ve Mohamad 2016).
Suriye’deki bu durumun populasyon kiigiildiigiinde tespitin
zorlagmasi ya da populasyonun gergekten tamamen yok olup,
daha sonra tekrar disaridan girmesi seklinde agiklanabilecegi
belirtilmektedir (Mansour ve Mohamad 2016).

Ikinci hipoteze gore ise C. capitata kist Kirsehir'de
geciriyor olabilir. Bununla ilgili olarak da iki farkli durum s6z
konusu olabilir. Birinci durumda C. capitata Kirsehir’in kis
kosullarinda da hayatta kalabiliyor olabilir. C. capitata’nin
stirekli olarak diisiik sicakliklara maruz kaldiginda daha diisiik
sicakliklarda da hayatta kalabildigine iliskin ¢aligmalar
bulunmaktadir (Nyamukondiwa ve ark. 2010; Esterhuizen ve
ark. 2014). Bu ozelligi C. capitata’nin soguk iklimlere
uyarlanmasini sagliyor olabilir. Ancak daha dnce yapilmig olan
calismalarda C. capitata’min Kirsehir kis kosullarma benzer
kosullarda hayatta kalabilecegine iligkin herhangi bir kanit
bulunmamstir. Bu ¢alisma kapsamunda yaptigimiz agik hava
gozlemleri de bdyle bir kanit sunmamaktadir. Cok sayidaki
bulgu da C. capitata’nin Kirsehir kis kosullarinda hayatta
kalamayacagini  diisiindirmektedir. ~ Nyamukondiwa  ve
Terblanche (2009)’a gore Akdeniz meyve sinegi igin en diisiik
kritik sicaklik 5.4-6.6 °C’dir. Avidov ve Harpaz (1969)’a gore
C. capitata disileri 16 °C’nin altinda yumurta birakmamakta,
erginler 14 °C’nin altinda falliyetlerini durdurmakta ve 5 °C’nin
altinda iki hafta kaldiklarinda 6lmektedirler. Buyckx (1994) ise
C. capitata erginlerinin sicakligin {i¢ ay boyunca 10 °C’nin
altina diistiigii bolgelerde yasayamadigini bildirmistir. Boylece
birinci durumdaki C. capitata’nin Kirsehir’in kis kosullarinda
hayatta kalabildigi onermesi zayiflamaktadir. ikinci duruma
gore ise C. capitata kis1 kapal ortamlarda gegiriyor olabilir.
Buna gore C. capitata’nin kis aylarinda tiiketilmek tizere kiler
ya da depo gibi kapali alanlarda tutulan meyvelerde hayatta
kalarak siirekli bir populasyon olusturmasi miimkiindiir. Diger
yandan Elekcioglu (2012) C. capitata’min yarilmis meyveleri,
yaprak bitlerinin irettigi balli maddeleri, hayvansal digkilar
(tavuk, kus vb.), baz1 bitkilerin cigeklerindeki ve govdelerindeki
swvilar da besin kaynagi olarak kullanabildigini belirtmektedir.
Buradan hareketle C. capitata’nin bolgedeki kiimesleri, ahirlart
ve besi g¢iftliklerini hem besin kaynagi, hem de olumsuz hava
kosullarina karst bir siginak olarak kullanabilecegi de goz
oniinde bulundurulmalidir.
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Sekil 2. Kirsehir’de tespit edilen Akdeniz meyve sinegi, Ceratitis capitata, larvalarinin bulundugu meyve 6rnekleri, (a) seftali, (b) armut, (c) erik.
Figure 2. (a) Peach, (b) prune, and (c) plum samples infected by Ceratitis capitata in Kirsehir.

Sekil 3. Kirsehir’de tespit edilen Akdeniz meyve sinegi, Ceratitis capitata, ergini.
Figure 3. Ceratitis capitata adult found in Kirsehir.

Kirsehir-1
Kirsehir-2

Mersin

99 .
Izmir
Ceratitis capitata (Iran-KM660641.1)

Ceratitis capitata (ABD-KT864797.1)

L ———— Ceratitis capitata (Yunanistan-DQ011888.1)
Ceratitis capitata (Kenya-GQ154189.1)

Rhagoletis cerasi (Almanya-HQ677172.1)

99

Bactrocera oleae (ltalya-AY210703.1)

—
0.02

Sekil 4. Kirsehir, drneklerine ait mitokondriyel COI dizileri ile Mersin ve izmir’den toplanan &rneklere ait ve GenBenk’tan indirilen Ceratitis
capitata dizilerinin Maximum Likelihood agaci kullanilarak karsilastiriimast.
Figure 4. Comparison of mitochondrial COI sequences belonging to samples collected from Kirsehir with those of collected from Mersin and izmir
and downloaded from GeneBank by using a Maximum Likelihood tree.
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4. Sonug

Bu ¢alismada siralanan iki hipotezden hangisinin dogru
oldugunu smamak icin filogeni ve populasyon genetigi
analizlerine bagvurmak ve hem ag¢ik hava, hem de kapali ortam
kosullarinda sagkalim deneyleri yapmak gerekmektedir. Ancak
burada sunulan g¢alisma, hangi hipotezin dogru oldugundan
bagimsiz olarak, C. capitata’nin sadece yaz donemlerinde de
olsa Kirsehir’de yetistirilen meyveleri enfekte ettigini ilk kez
gostermistir. Bu enfeksiyon sonucunda meydana gelen zarar
orani hem bonitasyon, hem modelleme, hem de Kasap ve Aslan
(2016)’daki gibi tuzaklama galigmalari ile ortaya konmalidir. Bu
calisma aym zamanda Tirkiye’den C. capitata’nin ilk
barkodlamasi ve mitokondriyel genomuna ait ilgili literatiire
yapilmus ilk katkidir.

Tesekkiir

Bu calisma 1147667 No’lu TUBITAK projesi ile
desteklenmistir. Sahsi bahgesinde drnek toplamamiza, kis aylart
boyunca gozlem ve deneme ¢aligmalari yapmamiza izin veren
Mesut Sarica’ya ve de diizeltme ve Onerileri ile makalemize
katkida bulunan iki anonim hakeme tesekkiir ederiz.
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Tirkiye ve Diinya’da Onemli bir yere sahip olan Denizli/Pamukkale’de bulunan
Pamukkale/Hierapolis Diinya Miras Alani, Ozel Cevre Koruma Bélgesi, 1. Derece Arkeolojik
ve Dogal Sit, Diinya Miras Alami ve Sulak Alan gibi farkli koruma statiileri altinda
korunmaktadir. Buna ragmen koruma c¢aligmalarinin etkinliginde bazi sorunlar ortaya
cikmaktadir. Igerdigi koruma degerleri yaninda turizm ve rekreasyon agisindan ulusal ve
uluslararasi boyutta Onem tagiyan alanin sirdirilebilir kullanimi yoniinde c¢alismalar
yapilmas1 6nem tasimaktadir. Bu ¢aligmada yilda yaklasik 2 milyon kisinin ziyaret ettigi
Pamukkale/Hierapolis Diinya Miras Alani traverten bolgesinde ziyaretgilere yapilan anket
caligmasi aracihig ile fiziksel ve sosyal tasima kapasiteleri hesaplanmistir. Ug farkli yol ve bes
farkli grup yogunlugu icin ayr1 ayri hesaplanan fiziksel tagima kapasitesinin yollarin
ozelliklerine gore sosyal tagima kapasitesinin ise yaz ve kis donemine gore farklilik gosterdigi
saptanmustir. Alanda fiziksel tagima kapasitesi asimi hipotezi kismen dogrulanmis, sosyal
tagima kapasitesi (2 kat) ve fiziksel tagima kapasitesi (% 10) degerlerine gore mevcut ziyaretgi
sayisinin fazla oldugu ve alanda yasanan sorunlarin asir1 ziyaretgi sayist ile iliskili oldugu
anlagilmistir. Sonugta alandaki bozulmalarin en aza indirgenmesine, koruma kullanma
dengesinin kurulmasina, siirdiiriilebilirliginin ve ziyaret¢i memnuniyetinin saglanmasina katk1
saglayacak bazi 6nlem ve oneriler sunulmustur.
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Pamukkale/Hierapolis World Heritage Site which is selected as the study area is located in
Denizli/Pamukkale. The area is very important for both Turkey and the World and protected
under various protection statues such as Specially Protection Area, 1st Degree Archeological
and Natural Site, World Heritage Site and Wetland. Despite to these protection statues, there
are some problems regarding the protection of the area. In this study, it was determined the
physical and social carrying capacities, through user questionnaire, of Pamukkale/Hierapolis
World Heritage Site, which is visited by approximately 2 million people per year. Physical
carrying capacity, which is determined separately for three different routes and five different
group intensities, varies according to the characteristics of the routes. Social carrying capacity

Ei?ilill(ikale differs according to the summer and winter periods. The physical carrying capacity overflow
hypothesis has been partially confirmed. The number of existing visitors is higher than the
social carrying capacity (2 times) and the physical carrying capacity (10%), and the problems
experienced in the field is related with the excessive number of visitors. As a result, some
measures and suggestions that will contribute to the reduction of the disruptions in the area,
the establishment of the protection use balance, and the maintenance of sustainability and
visitor satisfaction have been proposed.

1. Giris

Diinyada yaklagik 100 yildir park ve korunan alanlarin ziyaret¢i kullanimmma nerede ve nasil miidahale edilecegi

rekreasyon amagli kullaniminin ekosistem iizerindeki etkileri ile tartisilmaktadir (Cole 2004).
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Dogal kaynaklara bagl tasima kapasitesi kavramy, ilk olarak
alan kullanimlarmm dagilimi ve yaban hayati alanlarinin
yonetimi ile gelismisti. Bu kavram bir organizmanin
bulundugu fiziksel kosullar altinda yasamini siirdiiriip
sirdiiremeyecegi  temeline  dayanmakta olup, alanmn
stirdiiriilebilirliginin ~ saglanmasi  ve popiilasyon sayisi
caligmalarinda ele alimmugtir (McCool ve Lime 2001; Manning
2007).

Niifus, biyoloji ve uygulamali ekolojiye dayanan tasima
kapasitesi kavrami, ilk kez 1922 yilinda mera ydnetimi,
ardindan cevre bilimleri ve sosyal bilimler ile turizm ve
rekreasyon faaliyetlerinin yonetimi caligmalarinda kullanilmistir
(Clarke 2002; Kurhade 2013). Milli parklarin yonetimi ve dig
mekan rekreasyon faaliyetlerine bagli tagima kapasitesi
hesaplamalar1 1960’11 yillara kadar yapilamamigtir (McCool ve
Lime 2001). Korunan alanlarda fazla sayida ziyaret¢i olmast,
dogal kaynaklarin daha hizli tahrip edilmesini ve ziyaretgi
memnuniyetsizligini ortaya ¢ikarmaktadir (Manning 2007).
Milli parklarda, dogal kaynak smurlart ve ziyaretten
kaynaklanan insan etkilerinin belirlenmesi c¢aligmalarinda,
alanin biyofiziksel oOzellikleri, sosyal faktdrler ve yoOnetim
politikalar1 g6z 6niinde tutulmahdir (Prato 2001).

Tasima kapasitesi konusunda birden fazla tanim yapilmakla
birlikte, Diinya Turizm Orgiitii tasima kapasitesini “herhangi bir
yerde konaklayan ziyaretgilerin yiiksek diizeyde memnuniyetini
saglayan ve kaynaklarda diisiik diizeyde etkilere yol agan
ziyaret¢i seviyesi” olarak tanimlamaktadir (Lindberg ve ark.
1996; UNEP 1997).

Calismanin 6zelliklerine bagli olarak tasima kapasitesinin
farklt boyutlar1 bulunmaktadir. Fiziksel tagima kapasitesi bir
alanda bulunabilecek maksimum sayidaki insan veya ekipman;
ekolojik tagima kapasitesi bir alan ya da ekosistemin, ekolojik
degerleri iizerinde kabul edilemez veya diizeltilemez etkiler
olugmadan yiiklenebilecegi maksimum rekreasyon kullanim
diizeyi; sosyal tasima kapasitesi ziyaretgilerin deneyim
kalitesinde kabul edilemez bir diisme olmadan ve bolge
toplumunda kabul edilemez olumsuz bir etki yaganmadan,
bolgenin rekreasyonel aktivitelerin tiir ve sayilart agisindan
kaldirabilecegi en yiiksek kullanim seviyesi; ekonomik tasgima
kapasitesi ise alan yonetimi bakimindan kaynak kullanimi ve
fayda-maliyet arasindaki en iyi dengenin kuruldugu kapasitedir
(Saveriades 2000). Ceballos-Lascurian (1996) rekreasyonel
tagima kapasitesini turist etkinlikleri ile iligkilendirerek, turizm
tagima kapasitesi seklinde tanimlamig ve biyofiziksel, sosyo-
kiiltiirel, psikolojik ve yonetimsel olarak dort baslhikta ele
almigtir. Tanimlardan da anlasilacag:i iizere basta ABD ve
Avrupa’nin bazi kentleri olmak iizere iilkemizde de 1960’
yillarmn ortalarindan giiniimiize gelisen diisiinceler ve yontemler
gergevesinde, milli parklar (Prato 2001; Lawson ve ark. 2003;
Manning ve ark. 2003; Sayan ve ark. 2005; Goktug 2011; Rios-
Jara ve ark. 2013; Chen ve ark. 2014), kent ormanlari
(Fleishman ve Feitelson 2009), sahiller/kiy1 alanlar1 (Saveriades
2000; Simon ve ark. 2004; Silva ve ark. 2007; Maggi ve
Fredella 2011; Zacarias ve ark. 2011; Yildirim 2012; Jurado ve
ark. 2013), su sporu alanlar1 (Tarrant ve English 1996; Sterl ve
ark. 2004) ve diger korunan alanlarda (Miiderrisoglu 2002;
Leujak ve Ormond 2007; Prato 2009; Yang ve ark. 2014) olmak
iizere farkli arastirmacilar tarafindan tagima kapasitesi analizleri
yapilmugtir. Tarihi ve kiiltiirel korunan alanlar (Tokmak 2008;
Manning ve ark. 2002) ve dogal 6zelliklere sahip Diinya Miras
Alant (Turton 2005) ile ilgili yapilmis tagima kapasitesi
caligmalart bulunurken, karma (dogal/kiiltiirel) Diinya Miras
Alan ile ilgili yapilmuis herhangi bir ¢alismaya rastlanamamustir.

Turizm ve rekreasyon i¢in kullanilan korunan alanlarda
tasima kapasitesi tabanli, gelistirilen ziyaret¢i yOnetim
modelleri Kabul Edilebilir Degisim Sinirlar1 (LAC), Ziyaretci
Etkinligi Yo6netim Siireci (VAMP), Ziyaret¢i Etki YOnetimi
(VIM), Rekreasyonel Olanaklarin Dagilimi (ROS), Ziyaretgi
Deneyimini ve Kaynak Koruma (VERP), Turizm Optimum
Yonetim Modeli (TOMM) ve Ziyaretgi Kapasitesi Gorev Giicii
(VCTF)'diir (Lindberg ve ark. 1996; Eagles ve ark. 2002; Haas
2002; Prato 2009).

Bu c¢alismanin amaci Pamukkale/Hierapolis Diinya Miras
Alan’nda en etkin kullanim olan turizm ve rekreasyon
faaliyetleri baglaminda tasima kapasitesinin belirlenmesidir. Bu
amagla ziyaretcilere yonelik yapilan anket ¢aligmasi ile korunan
alanlarda kullanilan ziyaret¢i tagima kapasitesi (Fiziksel ve

Sosyal =~ Tasima  Kapasiteleri)  hesaplanarak,  yapilan
degerlendirmeler ile anket ve sonuglart dikkate alinarak,
Pamukkale/Hierapolis Diinya Miras Alani’'nda koruma/

kullanma dengesinin kurulmasina, alanin siirdiirtilebilirliginin
ve ziyaret¢gi memnuniyetinin saglanmasma katki saglayacak
bazi 6nlem ve Oneriler gelistirilmistir.

2. Materyal ve Yontem

2.1. Materyal

Calismanin ana materyalini Denizli il merkezinin 20 km
kuzeybatisinda bulunan Pamukkale Ozel Cevre Koruma Bolgesi
icerisinde yer alan Pamukkale/Hierapolis Diinya Miras Alani
olan éren yeri olusturmaktadir. Yaklasik 27 180 m? alana sahip
oren yeri igerisinde giris (1 382 m?), otopark (1 936 m?), seyir
terast (2 282 m?), agik alan (1 067 m?), yesil alan (500 m?),
termal su kaynaklari/antik havuz (500 m?), traverten sahasi
(7 763 m?), arkeolojik sit alan1 (11 150 m?) ve miize (600 m?)
gibi kullanimlar yer almaktadir (Sekil 1).

Calisma alam1 olan Pamukkale/Hierapolis Diinya Miras
Alani gevresi ile birlikte baglangicta orman rejimine alinarak her
tiirlii yapilagsma ve kaynaklarin yanlis kullanimimndan korunmak
istenmis ve Gayrimenkul Eski Eserler ve Anitlar Yiiksek
Kurulu'nun (GEEAYK) 13.12.1980 tarih ve A-2587 sayili
karar ile “I. Derece Arkeolojik ve I. Derece Dogal Sit Alan1”
olarak ilan edilmigtir. 22.10.1990 tarih ve 90/1117 sayili
Bakanlar Kurulu Karan ile “ekolojik oneme sahip, cevre
kirlenmesine ve bozulmaya hassas, tarih ve tabiat varliklart
bulunan alanlarin  gelecek nesillere intikalini saglamak,
getirilecek koruma ve gelisme kararlar1 ile bu vasiflarinin
devamliligini temin etmek amactyla” 6 656 ha’lik alan “Ozel
Cevre Koruma Bolgesi” olarak tespit ve ilan edilmigtir (Resmi
Gazete 1990). Ayrica bolge, 09.12.1988 tarih ve 485 no ile
UNESCO’nun Diinya Kiiltiirel ve Dogal Mirasimin Korunmasi
Sozlesmesi uyarinca dogal ve Kkiiltiirel degerleri nedeniyle
“Diinya Miras Listesi”’ne alinmigtir. Ancak gecen siire igerisinde
alanmn iyi korunamamasi ve koruma caligsmalarinda yasanan
sorunlar ile travertenlerin asirt kirlenmesi nedeniyle 1998
yilinda Diinya Miras Alani Listesi’'nden ¢ikarilmasi giindeme
gelmistir. Doga Koruma ve Milli Parklar Genel Miidiirliigii’niin
yapmis oldugu g¢alismalar sonucu alan ayni zamanda “Sulak
Alan” olarak ilan edilmistir (Cevre ve Sehircilik Bakanlig
2014; Doga Koruma ve Milli Parklar Genel Miidiirliigii 2014,
Kiiltiir ve Turizm Bakanligi 2014; UNESCO 2014).

Pamukkale/Hierapolis Oren Yeri 2015 yili ziyaretgi
istatistikleri siralamasi  temel alindiginda ziyaret sayisi
(1731271 ziyaret) ve gelir (28 692 725 TL) durumuna gore
iilkemizdeki 6ren yerleri siralamasinda 4. sirada yer almaktadir
(DOSIMM 2016). Pamukkale/Hierapolis Oren Yeri’nin 2000-
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Sekil 1. Caligma alan1 ve igerisinde bulunan bazi kullanimlar (a-Nekropol Alani, b-Frontinus Kapisi, c-Anit Mezar, d-Pamukkale, e-Traverten Girisi,
f-Hierapolis Antik Kent Yerlesim Modeli, g-Amfi Tiyatro, h-Antik Havuz, i-Agik Alan, j-Miize).

Figure 1. Study area and some land uses (a-Nekropol, b-Frontinus Gate, c-Tomb, d-Pamukkale, e- Entrance of Travertine, f-Hierapolis, g-Theatre, h-

Antik Pool, i-Square, j-Museum).

2015 yillar1 arasinda ziyaret sayisi bazi donemlerde (2003,
2006, 2009, 2015) bir onceki yila gore diisiis gOsterse de
¢ogunlukla artmustir. Tirkiye genelindeki oren yerleri ile
karsilagtirma yapildiginda toplam ziyaret ortalamasinin % 6.73
oldugu goriilmektedir (Cizelge 1). Bu durum alanin, ulusal ve
uluslararast anlamda 6nemli bir turizm bolgesi oldugunu ve iilke
ekonomisine 6nemli katk: sagladigini gostermektedir.

Arastirma alaninda fiziksel ve sosyal tagima kapasitelerinin
belirlenmesine yonelik yerli ziyaretcilere anket uygulanmustir.
Anket, bireylerin demografik yapist ve Pamukkale/Hierapolis
Diinya Miras Alani’nda ziyaret¢i davramiglari hakkindaki
goriiglerin ~ saptanmast  yoniinde  yapilandirilmis  olup,
anketlerden elde edilen wverilerden de materyal olarak
yararlanilmugtir.

2.2. Yontem

Pamukkale/Hierapolis Diinya Miras Alani’nda yliriitiilen
arastirma, arazi ve ofis olmak iizere iki yonde ve ii¢ asamali
olarak ytiriitiilmiistiir.

Aragtirmanin ilk asamasinda ¢alisma alaninda en etkin
kullanim olan turizm ve rekreasyon faaliyetlerinin kapsaminin
belirlenmesi amaciyla, Pamukkale/Hierapolis Oren Yeri Yaya
Girisi (Traverten Bolgesi)’nde alani ziyaret eden yerli turistlere
yonelik, standart formlar araciliiyla, yerinde, karsilik goriisme
yolu ile yapilandirilmis anket uygulanmustir. Anket, alani farkli
donemlerde (Temmuz 2015 ve Ekim 2015 arast1) ziyaret edenler
icerisinden, rastlantisal se¢im yontemi ile belirlenen kisilere
uygulanmistir. Ornekleme biiyiikliigiiniin saptanmasinda Arkin
ve Colton’un % 5 hata payma gore 100 000°nin iizerindeki

niifus i¢in Ongdrdigii en az 400 kisi sayist temel alinmistir
(Pulido 1972). Anket sorulart hazirlanirken, ¢alismada
kullanilan istatistiksel analiz yontemlerine uygunlugu dikkate
alinmugtir.

Cizelge 1. Pamukkale/Hierapolis ve tilkemizdeki oren yerlerinin yillik
ziyaret sayist (Denizli il Kiiltir ve Turizm Miidiirliigii
(2015) ve DOSIMM (2016)’den yararlanarak).

Table 1. Number of visitors to Pamukkale and Turkey’s archaeological
sites in the period of 2000-2015.

Pamukkale-Hierapolis

Oren Yeri Yillik Ziyaret ~ Pamukkale-
Sayist Hierapolis Oren
Tiirkiye Oren Ulke Yeri Giinliik
Yerleri Ziyaret Geneline Ortalama
Yil Sayis1 Toplam  Orani (%)  Ziyaret Sayist
2000 6887 344 839 264 12.18 2299
2001 7590138 1107214 14.58 3033
2002 14268186 1152000 8.07 3156
2003 13987 747 999 650 7.14 2738
2004 13015486 1260250 9.68 3452
2005 18384865 1358500 7.38 3721
2006 16 086 050 993 400 6.17 2721
2007 18048674 1153410 6.39 3160
2008 22662590 1408213 6.21 3858
2009 21193627 1323961 6.24 3627
2010 25854341 1495046 5.78 4096
2011 28462893 1713695 5.95 4695
2012 28781308 1612723 5.60 4418
2013 29481005 1699772 5.76 4 656
2014 29774390 1875000 6.29 5136
2015 28114252 1731271 6.15 4743
Ortalama 20162056 1357710 6.73 3719
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Anket, tek segenekli, ¢cok segenekli, agik uglu ve katilim
diizeyi olmak iizere 4 soru tipi icermekte olup, iki boliimden
olusmaktadir. Anketin I. boliimiinde ziyaretcilerin demografik
ozellikleri (11 madde), II. bolimiinde ise Pamukkale/Hierapolis
Diinya Miras Alan1 hakkindaki goriigleri (26 madde) toplam 37
madde ile sorgulanmustir. Ziyaretcilerin alan ile ilgili goriislerini
daha kolay ifade edebilmeleri ve g¢alismanin hedefine yonelik I1.
boliimdeki ifadeler 5°1i likert 6lgegi, coktan segmeli, agik uglu
ve siralama 6lg¢iitlii olarak olusturulmustur.

Calismanin ikinci agsamasinda anket c¢alismasindan elde
edilen verilerden bazilar1 ile asagida sunulan formiiller
kullanilarak, Pamukkale/Hierapolis Diinya Miras Alani’nda
dogal ve Kkiiltiirel degerlerin korunmasma katki saglamasi
acisindan 6nem tasiyan, IUCN tarafindan 6nerilen (Ceballos-
Lascurian 1996), Fiziksel Tagima Kapasitesi (FTK) ve Sosyal
Tasima Kapasitesi (STK) hesaplamalar1 yapilmustir. Asagida
sunulan formiiller Sayan ve ark. (2005), Goktug (2011) ve
Soylu (2013) tarafindan da kullanilmustir. Fiziksel Tasima
Kapasitesi ve Sosyal Tasima Kapasitesi hesaplanan yollarin
belirlenmesinde Nisan 2015-Mayis 2016 déneminde toplam 60
giin siiresince yapilan gozlemler, ilgili kisiler ve yore halki ile
yapilan goriismeler etkili olmugtur.

Fiziksel Tasima Kapasitesi: Tanimlanmig bir mekan igine,
belirli bir zamanda fiziksel olarak sigabilen maksimum insan
sayisidir ve agagidaki gibi formiile edilmistir.

FTK=Ax Z/a x Rf

FTK: Fiziksel Tagima Kapasitesi

A: Alan (Ziyaretgi kullanimi igin mevcut alan (m?) veya yol
uzunlugu (m))

Z/a: Ziyaretci/alan (Ziyaret¢i basma diisen alan miktari
(ziyaret¢i/m?) veya yol uzunlugu (ziyaretci/m))

Rf (Rotasyon faktorii): Calisma saatleri igerisinde bir alanda
izin verilebilen ziyaret sayisidir. Alanin giinliik agik oldugu siire
/ bir ziyaretin ortalama siiresi formiilii ile hesaplanmustir.

Sosyal Tasima Kapasitesi: Ziyaretgilerin bir alanda
karsilasmay1 istedikleri en fazla kisi ya da grup sayist olup, her

Cizelge 2. Ankete katilan ziyaretgilerin demografik zellikleri (n=400).
Table 2. Respondents’ demographic characteristics (n=400).
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alanin ziyaretle ilgili belirli ozelliklerine gore degisiklik
gosterebilecek bir degeri ifade etmektedir. Bu degerin
hesaplanmasinda asagida aciklanan formiil kullanilmustir.

STK= GKs x Rf
STK: Sosyal Tasima Kapasitesi

GKs: Karsilagilmasi Istenen En Fazla Grup veya Kisi Sayisi
(ortalama)

Rf (Rotasyon Faktorii): FTK hesaplamasinda kullanilan Rf
kullanilmustir.

Calismanin son asamasinda ise ilk iki asamadan elde edilen
veriler 15181nda, arastirma alanindaki ¢evresel etkiler ile tagima
kapasitesine bagli degerlendirmeler, anket sonuglari dikkate
alinarak, neden-sonug iligkisi baglaminda Pamukkale/Hierapolis
Diinya Miras Alani’nda peyzaj yonetimi kapsaminda
koruma/kullanma dengesinin kurulmasina katki saglayacak bazi
onlem ve oneriler gelistirilmistir.

3. Bulgular ve Tartisma

3.1. Ziyaretgi ve alan ézellikleri

Pamukkale/Hierapolis Diinya Miras Alan1 Oren Yeri
ziyaretgilerinin % 66’s1 erkek, % 55.7’si bekar, % 43’1 18-24
yas araliginda, % 37’si (esit) lise ve tiniversite mezunu, % 24’0
2001-3000 TL gelire sahip ve % 35.7’si 6grencidir (Cizelge 2).

Anket sonuglarindan elde edilen, fiziksel ve sosyal tagima
kapasitelerinin hesaplanmasinda kullanilan, alanda olmasi
gereken kisi, alanda harcanan siire, tanimadigi kisiler ile
arasinda olmasini istedigi mesafe ile ilgili ayritilar Cizelge 3’te
sunulmustur.

Pamukkale/Hierapolis Oren Yeri’ne gelen ziyaretciler alam
3 farkli (Kuzey Kapisi, Giiney Kapisi, Traverten Bolgesi Yaya
Girigi) giris kapisindan ziyaret etmektedirler. Bu girislerden
oren yeri icerisinde farkli yogunluk ve uzunluklara gore
ziyaretgilerin en fazla kullandiklar1 3 yol belirlenmistir. Bu
yollar, kullanim yogunluklarina gore traverten bdolgesi yaya
girisinden traverten bolgesinde bulunan dinlenme alanina kadar

Yas Grubu (%) Egitim diizeyi (%) Gelir (TL) (%) Meslek (%)
18-24 43.0 Tlkokul 3.8 1 000°den az 7.5 Memur 21.3
25-34 27.8 Ortaokul 11.8 1 001-2 000 21.5 Isgi 3.7
35-44 14.8 Lise 37.0 2 001-3 000 24.0 Ciftei 0.8
45-54 9.0 Yiiksekokul 35 3001-4 000 13.0 Emekli 3.0
55-64 45 Universite 37.0 4 001-5 000 10.3 Issiz 33
+65 1.0 Lisansiistii 7.0 +5000 237 Ogrenci 35.7
Ozel Sektor 16.3
Serbest Meslek 10.0
Diger 6.0
Cizelge 3. Ziyaretgilerin alan1 ziyaret ile ilgili goriisleri.
Table 3. Visitors’ perceptions on the site.
Olmasi Gerektigi Diisiiniilen Kisi Sayis1 (%) Harcanan Siire (dk.) (%) Tammadi Kisiler ile Arasinda Olmas: istenen Mesafe (%)
10 kisi ve daha az 1.8 10-30 9.5 1 m’den az 18.7
11-50 kisi 9.3 40-60 43.6 1-3m 48.3
51-100 kisi 15.7 75-120 32.3 3-5m 23.0
101-200 kisi 334 135-180 11.3 5-10 m 10.0
201-500 kisi 34.7 180-360 35
501-1000 kisi 43
+ 1001 kisi 0.8
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yogun (623 m), Giiney Giris Kapisi’'ndan traverten iist bolgesi
ile antik tiyatroya kadar orta yogun (2 708 m) ve Kuzey Giris
Kapisi’'ndan antik tiyatro yol ayrimina kadar az yogun
(1 695 m) olarak siiflandiriimistir (Sekil 2).

3.2. Fiziksel Tasima Kapasitesi (FTK)

Calisma alaninda Nisan 2015-Mayis 2016 doneminde
toplam 60 giin siiresince yapilan gozlemler, ilgili kisiler ve yore
halki ile yapilan goriismeler sonucu belirlenen 3 farkli yol igin
farklt grup biyiikliiklerine gore Fiziksel Tasima Kapasitesi
hesaplanmistir. Bunun en Onemli nedeni yollarm farkli
yogunluk ve karakterlerde (yogun traverten bolgesi, orta yogun
patikatgranit kiip tagtahsap, az yogun patikatgranit kiip tas)
olmasidir.

Anket sonuglarina gore ziyaretgilerin tanimadig: kisiler ile
arasinda olmasini istedigi mesafe ortalama 2.8 m’dir. Neufert
(2012)’te bunun en az 1.75 m olarak belirtilmesi ve aragtirma
alanmin 6zellikleri dikkate alinarak, bu mesafe (1.75 m) kabul
edilmistir. Buna goére 50, 100, 150, 200 ve 250 kisilik gruplar
icin hesaplanan Fiziksel Tasima Kapasitesinde her bir grubun
ihtiyag duydugu yol uzunluklari Cizelge 4’te sunulmustur.
Fiziksel Tagima Kapasitesinin hesaplanmasi igin gerekli olan
rotasyon faktori, alanin yaz ve kis donemlerinde giin

B auid
0. % S ]
Sekil 2. Yogunluklarma gore belirlenen yol giizergahlar:.

Figure 2. Routes determined by their density.

Cizelge 4. Yollarin 6zellikleri.
Table 4. Features of the routes.

uzunluguna bagh resmi ziyaret siirelerinin farkliligindan dolay1
2 donemde ele alinmustir (Cizelge 4).

Pamukkale/Hierapolis Oren Yeri igin hesaplanan Fiziksel
Tasima Kapasiteleri belirlenen yollarin 6zelliklerine bagl
olarak farklilik gdstermektedir. Cizelge 5 incelendiginde
yogunlugu en fazla olan yolun Fiziksel Tagima Kapasitesi’nin
en diigik oldugu goriilmektedir. Belirlenen 3 farkli yolun
ortalama giinliikk ziyaret sayist kis donemi i¢in 2 902, yaz
donemi i¢in ise 3 870 olup, donem ayrimi yapilmadig: takdirde
giinliik ortalama ziyaret sayis1 3 386 olarak hesaplanmistir. Bu
deger 2000-2015 yillar1 arasinda ortalama giinlik ziyaret
sayisinin (3 719 ziyaret/giin) altinda oldugundan, alanin fiziksel
tagima kapasitesinin lizerinde (% 10) kisi tarafindan ziyaret
edildigi anlagilmaktadir.

Ulkemizde Giindiiz ve Akpinar (2002) Beynam Muhafaza
Ormani’nda (ortalama 42 kisi/hektar), Miiderrisoglu (2002)
Abant Tabiat Parki’'nda (piknik igin 1 965 kisi/giin, gol etrafi
yiiriiyiis i¢in 2 438 kisi/glin ve orman i¢i ylrlyis i¢in 1 313
kigi/giin), Sayan ve ark. (2005) Termessos Milli Parki’nda
(4 650 ziyaret/giin), Soylu (2013) Gelibolu Yarimadasi Tarihi
Milli Parki’nda (3 042 ziyaret/giin), Yildirim (2012) Konyaalti
Plaji’nda (Antalya) (270 aile; 1 aile= 4 kisi) ziyaretgi sayisina
bagli tasima kapasitesi hesaplamalarina yonelik arastirmalar
yapmiglardir. Ancak bu alanlar fiziksel ve dogal 6zellikleri ve

Yogun
Orta Yogun

Az Yogun

Yol Yogunlugu Yogun Orta Yogun Az Yogun Toplam
Ziyaretci akist Cift yonli Cift yonli Cift yonli Cift yonli
1 kiginin kapladig1 dogrusal uzunluk (m) 1.75 1.75 1.75 1.75
Yol uzunlugu (m) 623 2708 1695 5026
Oren yerinin ziyarete agik oldugu siire (saat) Kis donemi 9 9 9 9
Yaz dénemi 13 13 13 13
Bir ziyaretin ortalama siiresi (saat) 15 15 15 4.5
Rf (Rotasyon Faktorii-Giinliik ziyaret sayis1) Kis donemi 6 6 6 2
Yaz donemi 8 8 8 3
50 kisilik grup igin 350m 13125m 875m 2350 m
. . N - 100 kisilik grup i¢in 350m 1400 m 700 m 2400 m
(ley;;:tf;t'gf;i‘l‘;a diigen yol uzunlugu (Z/a) 150 kisilik grup icin 262.5m 1425m 950 m 2400m
200 kisilik grup i¢in 350m 1400 m 700 m 2500 m
250 kisilik grup igin 4375m 13125m 875m 2500 m
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Cizelge 5. Grup biiyikliigiine gore yollarin Fiziksel Tasima Kapasitesi.
Table 5. Physical Carrying Capacity of the routes according to group size.

Yogun Orta Yogun Az Yogun Ortalama
. . . . Kis Dénemi 1200 4500 3000 2900
S0 kisilik grup i¢in (Ziyaret/giin) Yaz Dénemi 1600 6 000 4000 3866
. - . .. Kis Donemi 1200 4800 2400 2 800
100 kisilik grup i¢in (Ziyaret/giin) Yaz Dénemi 1600 6 400 3200 3733
. - . .. Kis Donemi 900 4 885 3257 3014
150 kisilik grup icin (Ziyaret/giin) Yaz Dénemi 1200 6514 4342 4018
- - . .. Kis Donemi 1200 4800 2400 2 800
200 kisilik grup i¢in (Ziyaret/giin) Yaz Donemi 1600 6 400 3200 3733
. - . .. Kis Dénemi 1500 4500 3000 3000
250 kisilik grup icin (Ziyaret/giin) Yaz Dénemi 2000 6 000 4000 4000
Ortalama Kis Dénemi 1200 4697 2811 2902
Yaz Dénemi 1600 6 262 3748 3870
kullanim amaclt acisindan calisma alan1 olan Kis donemi STK
Pamukkale/Hierapolis Diinya Miras Alani’ndan  farkli STK= GKs x Rf STK=246x5.9
ozelliklere sahiptir. Ayrica yapilan aragtirmalarda fiziksel } o '
tasima kapasitesinin hesaplandig1 alanlarin &zelliklerine gore STK=1 451 ziyaretci/giin
smiflandirilmadigt ve kig/yaz doénemi ayriminin yapilmadigi Yaz dénemi STK
gorillmiistiir. Bu ¢alisgmada yollarin  6zelliklerine  gore STK = GKs x Rf STK=246x8.5

FTK’lerinin ayr1 ayri ele alinmasinin en dnemli nedenlerinden
bir tanesi yollardaki ziyaret¢i yogunlugunun ve yol 6zelliklerin
birbirinden farkli olmasidir. Benzer sekilde Goktug (2011)
Dilek Yarimadasi1 Biiyilk Menderes Deltas1 Milli Parki’nda
botanik parkuru (3 780 kisi/glin), oluklu kanyon (10 157
kisi/giin) ve Eski Doganbey Koyii Kiiltiir Gezisi Parkuru (2 192
kisi/giin) i¢in fiziksel ve sosyal tasima kapasitelerini
hesaplamis, ancak donemsel farkliliga gore degerlendirmeler
yapmamugtir. Pamukkale/Hierapolis Diinya Miras Alan1 6ren
yerinin yaz ve kis donemlerinde ziyarete agik olma siirelerinin
farkliligindan dolayi, her donem i¢in ayr1 hesaplamalar
yapilmustir. Ayrica incelenen birgok arastirmada
arastirmacilarin fiziksel tasima kapasitesi ve iklim verilerinden
yola ¢ikarak alanin gergek tagima kapasitesi (bir alanda izin
verilen maksimum ziyaret sayist olup, alanin belirli negatif
ozelliklerinden elde edilen diizeltme faktorlerinin Fiziksel
Tasima Kapasitesinden matematiksel olarak ¢ikarilmasiyla elde
edilir) ile ilgili hesaplamalar yaptiklart goriilmiistiir. Bu
caligmada gercek tagima kapasitesinin hesaplanmamasinin en
onemli nedeni alanin yapisal olarak diger alanlardan farkli
(traverten sahasi, yer alti/yeriistii su kaynaklari, antik kent, bitki
ve hayvan varlig1 gibi) birgok 6zellige sahip olmasidir. Alanin
sahip oldugu bu hassas yapinin sadece ziyaretgi sayisi ve iklim
ozelliklerinden degil, kentten ve ziyaretgilerden kaynaklanan
bir¢ok cevresel ve fiziksel faktdrden etkilendigi ve bu konunun
ayrica aragtirilmasi gerektigi diigiiniilmektedir.

3.3. Sosyal Tasima Kapasitesi (STK)

Sosyal Tagima Kapasitesi Pamukkale/Hierapolis Oren
Yeri’nin alansal olarak en kiigiik, ancak en yogun oldugu
traverten  bolgesi igin  belirlenmistir.  Sosyal = Tasima
Kapasitesi’nin hesaplanmasinda 6ncelikle anket sorularindan
elde edilen alanda goriilmek istenen ortalama kisi sayist (246
kisi), rotasyon faktorii, ortalama ziyaret siiresi (91.5 dakika) ile
Oren yerinin ziyarete agik oldugu siire (kig-9 saat / yaz-8 saat)
temel alinmistir (kis 5.9 saat / yaz 8.5 saat). Buna gore alanin
kis doneminde giinlik Sosyal Tasima Kapasitesi 1 451
ziyaretci, yaz doneminde ise 2 091 ziyaretgi olarak
hesaplanmustir.

STK=2 091 ziyaret¢i/giin

Sayan ve ark. (2005) Termessos Milli Parki’'nda Sosyal
Tagima Kapasitesini 90 ziyaretgi/giin olarak belirlemislerdir.
Yaz ve kig donemi igin hesaplanan sosyal tagima kapasitesinden
oldukea diisiik olan bu degerin, milli park alaninin biiyiikligii
ve daha az sayidaki ziyaret¢i varlifindan kaynaklandigi
diisiiniilmektedir. Pamukkale/Hierapolis Oren Yeri’nin ziyaretci
sayist ve alan biyiikligli digiiniildigiinde, sosyal tagima
kapasitesinin belirlenmesi ve buna uygun bir ziyaretgi diizeninin
kurulmasi, koruma alanimin siirdiiriilebilirligi  agisindan
gereklidir. Benzer sekilde Jurincic (2005) Slovenya’nin Istria
Bolgesi’nde turizme bagli olumsuz etkilerin azaltilmasi ve
stirdiiriilebilir turizm c¢alismalarinin gelistirilmesi igin Sosyal
Tasima Kapasitesinin de belirlenmesi gerektigini dnermektedir.

3.4. Tasima kapasitesi agimina bagh alanda yasanan sorunlar

Yapilan aragtirmalara gore her rekreasyonel faaliyetin ¢evre
iizerinde farkli derecelerde olumsuz etkilere yol agabilecegi
tespit edilmigtir (Salerno ve ark. 2013; Eagles ve ark. 2002).
Turizm gelisiminin kontrol altina alinmadigi bolgelerde
cevresel, kiiltiirel ve sosyal kaynaklar {izerinde siirekli bir
baskinin kurulmasi sonucu bu kaynaklarin asir1 zarar gérmesi ve
yok olmasi ile birlikte alanin turizm destinasyon o&zelligini
kaybetmesi gibi sonuglar ortaya gikabilmektedir (Maggi ve
Fredella 2011).

Aragtirmanin bu agamasinda ¢alisma alaninda Nisan 2015-
Mayis 2016 doneminde toplam 60 giin siiresince yapilan
gozlemler, ilgili kisiler ve yore halki ile yapilan goriigmeler
sonucu alanda tespit edilen, bir kisminin tasima kapasitesinin
tizerindeki yogun kullanimlardan kaynaklandig: diistiniilen baz1
cevre sorunlari asagida sunulmustur.

- Traverten bolgesine diizenli ve siirekli kaynak suyunun
aktarilmamasi sonucu traverten olusumu engellenmektedir.

- Diinya Miras Alani’nin yakin ¢evresindeki diger korunan
alanlarla iliskisinin olmamasindan dolayt etkin koruma
saglanamamaktadir.
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- Denizli kentinin gelismesine paralel olarak kentsel ve
endiistriyel yerlesim alanlarinin icerisinde kalan aragtirma
alaninda iklim etkisi ile 6zellikle ki aylarinda yasanan hava
kirligi ile c¢evredeki konaklama alanlarinin sicak su
kaynaklarindan kontrolsiiz su almalar1 ve bunlarin kirletildikten
sonra ¢evreye verilmesi travertenleri olumsuz etkilemektedir.

- Traverten alani gevresindeki kontrolsiiz yapilasma (konut,
isyeri, eglence mekanlar1 vb.) ve tamamen motorlu tasitlara
bagli ulasim olanaklar1 nedeniyle giiriiltii rahatsiz edici
boyutlara ulagmaktadir.

- Diinya Miras Alan1 ¢evresindeki yapilarin mimari
biitiinliigliniin olmamasi, kat boyutlarinda farkliliklar, kitle-
bosluk dengesinin gozetilmemesi gibi yapilasmaya bagh
olumsuzluklar yaninda tabelalarin gelisigiizel asilmasi, ¢op
toplama elemanlarinin 6zensizligi, gevreye yayilmig katt atiklar
gibi sorunlar da gorsel kirlilige neden olmaktadir.

- Koruma smir1 disinda bulunan ancak alani dogrudan
etkileyen plansiz gelismeler ile koruma alani arasinda tampon
bolgenin bulunmamasi, alan kullanimlarinin arazi rantina bagh
olarak sekillenmesi gelecekte Oniine gecilmesi zor sorunlari
ortaya ¢ikarabilecektir.

Korunan alanlarda uzun siireli siirdiiriilebilirligin
saglanmasi igin turizm ve rekreasyon faaliyetlerinin dikkatli bir
sekilde planlanmasi, yonetilmesi ve izlenmesi gerekmektedir.
Ciinkii korunan alanlarda turizm dogal ve kiiltiirel kaynaklarin
kalitesine bagli olarak gelismektedir. Bu nedenle kaynaklar
tizerindeki ziyaretgi etkileri ¢ok dikkatli bir sekilde yonetilmeli,
miimkiinse dogrudan etkilerin azaltilmasina yonelik caligmalar
yapilmalidir. Aksi durumda turizm ve rekreasyona bagl olarak
korunan alanlar {izerinde ortaya cikabilecek olumsuz etkiler,
alanin 6zgiin degerlerinin yok olmasina ve kullanilamaz duruma
gelmesine yol agabilir.

4. Sonuc ve Oneriler

Turizm gesitleri yoniinden zengin bir il olan Denizli, mevcut
turizm tiirleri ile hem iilke ekonomisine hem de bdlge
ekonomisine Onemli katkilar sunmaktadir. Ancak yapilan
aragtirmalar sonucu ildeki turizm faaliyetlerinin ¢ogunlukla
calisma  alaninin Onemli  bir  bolimiinii  olusturan
Pamukkale/Hierapolis’te yogunlastig1 ve giiniibirlik ziyaretlerle
siirli oldugu goriilmiistiir. Ulkemizin en 6nemli turizm
alanlarindan olan Pamukkale/Hierapolis Diinya Miras Alani’nda
yiiriitiilen bu ¢aligmada, turizmin ekonomik, sosyal ve kiiltiirel
yararlarinin yaninda ziyaret¢i yogunluguna bagli olumsuz
etkilerinin olabilecegi arastirilmigtir. Turizm amagli ziyaretgi
yogunlugu, Ozellikle hassas ekosistemlere sahip korunan
alanlarda, alanin dogal ve Kkiiltiirel yapisina verdigi zararlar
nedeniyle bir¢ok arastirmanin konusu olmustur.

Pamukkale/Hierapolis Oren Yeri’nin giris kapilarma gore
giinliik veya aylik ziyaret sayilarina ulasilamadigindan alanin
yillik ziyaret sayisi lizerinden degerlendirme yapilmistir. Yaya
giris bolgesi olmast dolayisiyla yapilan gozlemler sonucu en
fazla ziyaretginin traverten bdlgesinden giris yaptig
saptanmigtir. Hassas bir dogal yapiya sahip traverten
bolgesinden alinan ziyaret¢i sayisinin smirlandirilmasi, dogal
Ozelliklerinin uzun siire korunmasi, alan tlizerindeki baskilarin
azaltilmas1 ve alanin gelecek nesillere aktarilmasi agisindan
Onem tagimaktadir.

Ziyaretgilerin  turistik alanlarda yol actig1 etkileri
degerlendiren  birgok  arastirmada,  gergeklestirilen  her
rekreasyonel faaliyetin ¢esidine goére alan ftizerinde farkl

diizeylerde etkilere yol agacagi belirtilmektedir. Bu nedenle
Pamukkale/Hierapolis Diinya Miras Alani’nda kiiltiirel ve
cevresel kaynaklarin  hi¢ etkilenmeyecegi bir ziyaretci
seviyesinin ve alan kullanimmin oldugunu séylemek oldukg¢a
giictlir. Ancak bu konuda yapilabilecek en 6nemli sey, mevcut
etkinin veya ileride gelecek etkinin diizeyinin azaltilmasi
yoniinde Onlemlerin alinmasidir. Hem tarihi kiiltiirel hem de
dogal ozellikleri nedeniyle uluslararasi diizeyde 6neme sahip
olan ¢aligma alaninda bozulmalarin en aza indirgenmesi i¢in bir
takim Oneriler gelistirilmistir. Bunlar,

- Mevcut ziyaretci sayisinin takip edildigi sistemde giinliik,
aylik ve yillik takipler yapilmaktadir. Ancak tasima kapasitesi
acisindan daha detayli bilgilere gereksinim duyulmaktadir.
Ziyaretgilerin giin igerisinde kullandiklar1 alan ve yollardaki
yogunluk seviyelerinin izlenmesi ile anlik ziyaretgi sayisi
hakkinda bilgi sahibi olunmalidir. Bylece alan igerisindeki
ziyaretgi sayisinin takibi ve alan icerisinde ne tiir etkilerin
yasanabilecegi takip edilebilir, yonetim modeline bu etkilerin
azaltilmast ile ilgili ¢6ziimler sunulabilir.

- Ziyaretgilerin alanda daha bilingli hareket etmeleri igin,
ziyarete baslamadan Once, alanin dogal ve kiiltiirel 6zellikleri

hakkinda bilgilendirilmeleri, alanin  kaynaklarma zarar
vermeden ziyaretlerini gergeklestirmeleri agisindan dnem
tagimaktadir.

- Ziyaretgilerin belirli biiyiikliikte gruplar halinde rehber
esliginde alana alinmasi, ziyaretlerin daha bilingli yapilmasini
miimkiin kilabilecektir.

- Ziyaret¢i yogunlugunun kontrol edilmesi amaciyla grup
halindeki ziyaretgiler icin Onceden rezervasyon sisteminin
olusturulmast ve bunun oOzellikle alanin kalabalik olmadigi
zaman dilimlerine yayilmasi saglanmalidir.

- Koruma/kullanma dengesinin saglanmasi ve alanmn
gelecek nesillere aktarilmasi agisindan, ayni anda Oren yerini
gezecek olan ziyaret¢i sayisinin ne kadar olmasi gerektigine
karar verilmelidir. Burada ozellikle alan ydneticilerinin
ekonomik kaygilar1 dikkate almadan alanin siirdiiriilebilirligi
acisindan ayni anda kag ziyaretginin alana alinmasi gerektigini
belirlemesinde fayda vardir.

- Alanda ziyaret edilecek noktalarin planlanmasi yolu ile
ziyaretgilerin farkli bolgeleri kullanmalar1 saglanarak belirli
bolgelerde olusabilecek yogunluk engellenmelidir.

- Traverten alanlarina ziyaretgilerin havuzlarda biriken
malci yapistirmalart hem travertenin yapisini bozmakta, hem de
gorsel kirlilige neden olmaktadir. Bu nedenle mevcut
kalintilarin temizlenmesi ve ziyaretcilerin bu konuda hassasiyet
gostermeleri konusunda uyarilarin yapilmas: gerekmektedir.

Sonu¢ olarak, Pamukkale/Hierapolis Diinya Miras
Alani’nda Fiziksel Tagima Kapasitesi asimi hipotezi kismen
dogrulanmistir. Alanda yapilan Sosyal Tasima Kapasitesi (2
kat) ve Fiziksel Tasima Kapasitesi (%10) hesaplamalari
sonucunda mevcut ziyaretgi sayismnin fazla oldugu ve alanda
yasanan sorunlarin ziyaret¢i sayisina da bagli oldugu
anlagilmaktadir. Ancak kentin son yillardaki niifus artis,
yapilasma hizi, kent i¢i ve yakinindaki sanayi tesisleri, ulasim
aglarindaki geligsmeler, tarimsal etkinliklerden kaynaklanan
faaliyetler Pamukkale/Hierapolis Diinya Miras Alani {izerinde
dogrudan veya dolayli etkili olmaktadir. Bu etkiler alan
igerisindeki turizm ve rekreasyon faaliyetlerinden kaynaklanan
etkiler ile birlesince hissedilen etki diizeyi artmaktadir. Bu
nedenle Pamukkale/Hierapolis Diinya Miras Alani igerisindeki
sorunlarin ortadan kaldirilmas: igin, kent ve Pamukkale Ozel
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Cevre Koruma Bolgesi ile ilgili tiim planlarin dikkate alinmasi
gerekmektedir.
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Sugar beet is a major staple for farmers in central and south-eastern Anatolia and interior
Aegean of regions as it is the major natural sugar provider for Turkey. The sector has been
controlled and supported until the World Trade Organisation (WTO) negotiations and
privatization of the price setter public authorities. The supports were transferred to farmers via
prices announced by the public authorities. But contracted farming has been maintained by the
private sector as well in order to secure domestic sugar need. The price response of the sector
was measured through time series analysis between 1960 and 2015 using secondary data. The
traditional characteristics of the sector and attachments to the contracted farming were
confirmed at the end of the analysis with 6% response of price to short run and 13% response
of price to long run production.
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Hata diizeltme modeli (HDM)

Seker pancar1 Tiirkiye’de baslica dogal seker kaynagi olmasi nedeniyle basta i¢ ve giineydogu
Anadolu ile i¢ Ege bolgelerindeki giftciler igin temel bir driindiir. Sektor, Dinya Ticaret
Orgiitii (DTO) miizakere siireci ve fiyat belirleyici kamu idarelerinin 6zellestirilmesine kadar
kontrol edilmekteydi. Bu donemde sektore sunulan destekler, kamu idaresi tarafindan
ureticilere agiklanan fiyat tizerinden iletilmekteydi. Ancak, i¢ pazarin seker talebinin
karsilanmasmi garanti altina almak igin, sozlesmeli tarim ozel sektor tarafindan da
stirdiiriilmektedir. Sektoriin fiyat degisimine verdigi cevap 1960 ve 2015 yillar1 arasi igin
ikincil veriye dayali zaman serisi analizi aracilifiyla incelenmistir. Sektoriin geleneksel
ozellikleri ve sozlesmeli tarima bagliliklar {iretim arzinin fiyat degisimine olan % 6 kisa
vadeli ve % 13 uzun vadeli tepkisi ile tasdik edilmistir. Ayrica, kisa donem denge
bozukluklarmm uzun dénemde yaklasik % 90 oraninda diizeldigi, yani arz degisiminin uzun
doneme dondiigii anlasilmaktadir.

1. Introduction

Agriculture, being a vital sector for Turkey contributes to
overall GDP by around 10% and occupies 15% of total exports.
More significantly, around 30% of the population is being
involved in agricultural and food production activities.
Considering the needs of the population as well as the needs of
the food industry, one of the main staples essential for daily
lives is sugar. Natural sugar can be supplied either from sugar
cane or from sugar beet, when we exclude iso-glucose retrieved
from corn. It is important to note that corn based sugar is not
welcome in Turkish market due to its import-orientation and
health considerations that take place around the world (Ozcan
2009). It is well known that sugar cane farming is more cost
efficient. However, following some initial experiments, sugar

cane farming did not produce desired output in Turkey due to
Turkish Sugar Factories report (TSK 2004). Therefore, it was
confirmed that sugar beet, which is around 25% more efficient
than sugar cane in provision of sugar content is more
appropriate for Turkish ecological conditions and domestic
market meets their sugar needs from sugar beet (Gunaydin
2002; Erdal et al. 2007).

Turkey, being one of the major sugar beet based sugar
producers, takes the fourth place in the world with 8% of the
whole production while the third in the Europe with 10%. The
country occupies 65% of Middle Eastern sugar market
(Gunaydin 2002; Demirci 2003). Sugar beet farming is
continued under irrigated conditions in central and south eastern
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parts of Turkey. Contracted farming has been pursued through
input subsidies and market price supports in order to secure
domestic demand and compete with the declining world prices
(Kiymaz 2002). Sugar beet has been supported for its sugar
content only and pulp remedies of the industry are used to be
delivered back to the farmers.

Public authorities was mainly responsible in market
arrangements and contraction processes with 80% market
coverage until the issue of Sugar Law issued in 2001 (Demirci
2003). However, the privatization process had started in 2001
and was completed in 2014 (TSK 2016). With the major law
change in 2001, it was intended to assure domestic demand and
supply equilibrium. The main orientation was both to limit iso-
glucose and similar sugar content use in the food industry and
sugar imports and to disable stock generation leading lower
market prices as well (Kiymaz 2002). Therefore, the policies
were designed neither to support exports nor to accept imports
of sugar on 2001.

It is also important to note that the market prices were used
to be determined on yearly basis and announced for the
consecutive production period. Specific quota implementations
were issued for excess supply in order to cope with off-price
exports at lower world prices. 1996 was also a critical year for
policy challenges as the rising stocks were translated to rising
compulsory exports on the expense of main public authority’s
loss as sugar was stocked by the authority after all supports
were transferred to the farmers. This is also the year just after
Turkey became a member of the World Trade Organisation in
1995 (Aydin 2010; Karli et al. 2005). All export supports were
converted into subsidies afterwards and the privatization of the
sector was put on the agenda.

With these market control mechanisms, it is still a question
for researchers whether the prices had an effect on
encouragement or discouragement of sugar beet farmers
because there were significantly lower price periods as well.
Accordingly, it was intended to analytically search the price
impact and policy changes in sugar beet market using time
series supply response analysis between 1960 and 2015. The
main objective was to understand the effect of price on the
quantity supplied and search effects of policies implemented.
Specifically, the impacts of rising supplies and WTO
membership in 1995 and the new legal base set forward on 2001
were also searched in the scope of the analysis. The analysis is
also expected to set forward the traditional characteristics of
sugar beet farming as well.

2. Materials and Methods

2.1. Material

Being a major staple, production of sugar beet is common in
Turkey. Both the climatic conditions and traditional production
knowledge and demand of powerful food and beverages
industry leaded extensive production of sugar beet in Turkey.
The data utilised for the analysis was withdrawn from Turkish
Statistical Insitute’s databases for 1980 and 2015. Looking at
the main figures regarding production, we found out significant
challenges. While the amount of land devoted to sugar beet
cultivation was 203 thousand hectares in 1960, it rose to 272
thousand hectares in 2015. This almost stable amount of
cultivation area, which rose by 36%, can be attributed to
traditional production attitudes and increasing attention on food
and beverages industries. The cultivation area was at its peak on
1998 with more than 500 thousand hectares, which started to

decline afterwards with strict contracts as demonstrated in
Figure 1. Yet, the average production land was 290 thousand
hectares also indicated that the amount of production land has a
variation mainly attributed to rainfall variations and hot
summers (Yilmaz 2010).

The total production on the other hand was 4.4 million
tonnes in 1960 which rose to 16.5 million tonnes in 2015 with
2.75 times increase as can be understood from Figure 2. This
signs to a rise in the yield as expected, when the declination of
land is considered with the rise in production. The yield per
hectare rose from 21.61 tonnes per hectare in 1960 to 59.8
tonnes per hectare with 1.76 times in 2015. Besides, the average
between these years was 11 million tonnes and this figure refers
to the steady rise after 1980s.

Area of cultivation (ha)

600.000
500.000
400.000
300.000
200.000
100.000

Figure 1. Amount of land devoted to sugar beet farming in hectares

Production (tonnes)
25.000.000
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15.000.000
10.000.000
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Figure 2. Amount of sugar beet production in tonnes.

Therefore, it was intended to analyse the reasoning behind
the change in amount of production and to understand the
impact of price and non-price factors on decision making
process of the sugar beet producers. Accordingly, the secondary
data withdrawn from Turkish Statistical Institute was analysed
to estimate the price impact and the term structure of Turkish
sugar beet farming. The data used refers to amount of sugar beet
production in million tonnes, unit price and amount of land
devoted to sugar beet cultivation in hectares between 1960 and
2015. The real farm-gate price per kilogram used was constant
at 1960 prices in Turkish Lira due to Producer Price Index.

2.2. Methodology

Planning for production in mostly competitive market
settings depends on evaluation of price expectations and
relevant market situations. As evaluation becomes eligible for
the producer, he/she also starts to think over production
alternatives and change his/her future plans. The supply
response modelling with reference to price expectations of the
product, as well as relevant non-price factors providing market
information, is one of the mostly utilised methodologies. This
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Nerlovian supply function is specific for market planning as it
uses output related factors apart from direct structural analysis
conducted with reference to input market equilibrium. The
initial form of the supply equation refers to estimation of the
impact of price and non-price factors on the quantity produced
based on the past data (Nerlove 1958).

Qi =a+bP;+cZ; 1)

Q; = level of output for timet
P = expected real price for time t

Z, = non — price exogenous variables

However, we need to consider unique features of agriculture
and agricultural products in analysis and decision making.
Agricultural producers, in fact like in many other sectors,
cannot decide on the amount of production and the amount that
they will bring to the market considering present prices.
Because, the producer should have started planting the crop or
even have received the harvest when they learn the market
price. This is also valid for non-price factors. Producers cannot
revise their production decisions considering a seasonal price
shock, a climatic shift or a legal change. Accordingly, they need
to observe the previous price levels and market movements to
decide for current year’s production. This calls for an adaptive
expectations framework depending on the past information
(Ozkan et al. 2011; Tripathi and Prasad 2009).

Besides, not a lot of producers decide to shift between
products year after year as every crop needs different
approaches and knowledge. Therefore, the decision is also
related with the amount produced in the recent periods. Our
main question is ‘by how much?’ This query refers to the
elasticity interpretation of the production. Therefore, the
following final form of the supply equation needs to be
estimated and analysed with respect to adaptive expectations.

Q= ap+ a1Pr1 + 20,1 + a3Z; 2

Here, the subscripts t-1 refer to the previous term’s price
and quantity information and the parameters to be estimated are
important for elasticity interpretation of the production. While
parameter of lagged price variable, oy is read as the short-run
price elasticity, a;/1-0, refers to the long-run price elasticity
(Ozkan et al. 2011; Tripathi and Prasad 2009).

However, it is important to briefly explain the single
Ordinary Least Squares Estimation of the supply response
function and propose purification methods to potential
impediments of the estimation procedure. When the data is used
in the level form, the data is expected to have a time
information itself. This means using non-stationary data for
elasticity estimation and the relationship set forward would
mostly probably be statistically meaningless (Granger and
Newbold 1974; Johansen 1988). Accordingly, an Error
Correction Model (ECM) adjustment for the data is needed
(Granger 1981; Engle and Granger 1987).

ECM estimation enables using stationary variables which
are adjusted for time and this modification does not lead any
change in the interpretation of short-term response of quantity
to price (Granger 1981). When the economic relationship
between quantity supplied and price are defined as following
equation 3 and dependent and independent variables are
considered to be co-integrated even when they are non-

stationary on level, there is a possibility of estimation of the
system. ECM methodology refers to estimation of the short run
supply relationship within a linear combination of the variables
and incorporation of error terms to the equation (Dickey and
Fuller 1981). The error terms are directly expected to include
past data to the system which in the end is expected to purify
the time information in the supply functions of products that
carry over past relationships to present decisions. Finally, the
ECM approach with inclusion of the lagged dependent variable
is an autoregressive distributed lag model augmented and it is a
modified version of a stable long-run relationship of the
variables (Banerjee et al. 1998; Mohammad et al. 2007; Ozkan
et al. 2011).

Q.= a+ bP,+ u, 3)
AQ;, = a+ bAP, + cu,_1 + u; 4)
AQe = ag + bAP, — c(Qe—1 —a— bP_1) + u, ®)
Q= (ap+ ca)+ bP,— bP,_ 1+ (1 —¢c)Q;—1 +

Cth—l + u; (6)

Q;=(agp+ ca)+ bP, + (1 —¢)Qi_1 + (ch —D)P;_1 + u;
(7

Depending on the set forward methodology, the static long-
run supply function of the sugar beet is defined as following:

When Qq is million tonnes of sugar beet production in
Turkey from 1960 to 2015, Py is price per kilogram and A; is
cultivation lands in million hectares respectively.

Q.= a+ bP,+cA; + u; 8)

Respecting adaptive expectations framework the static
equation is shaped as following.

Q:=a+bQ;_ 1+ cP,_1+ dT, + & 9)

The relevant variables are:
Q_t= Sugar beet production in year t in million tonnes
Q_(t-1)= Sugar beet production in year t-1 in million tonnes

P_(t-1)= Real producer price for sugar beet per kg in
year t-1

T_t=Time trend from 1 to 55.

Here the price variable, which was considered in real terms,
was taken in TL per kg terms for the ease of the interpretation.
The impacts of stock rise and attributed domestic price change
in 1996 and two consecutive years, which are in relation with
the WTO membership attained and the Sugar Law issued on
2001, was measured by two structural dummy variables
initially. However, no significant relationship was detected
between the amount of production and policy changes, which is
attributed to the stability of the production market. Therefore,
the data between 1960 and 2015 was estimated and analysed
using E-Views 5 statistical program.

2.3. Stationarity Testing and Integration

First the time character of the data was visually checked by
correlograms and Q-statistics attached and the findings were
shown in Table 1. The probability of estimated Q-statistics and
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partial correlation coefficients that die directly after the first lag
are interpreted as a preliminary proof of the first order
autocorrelation for the static variables.

Table 1. Q-statistics.

Variable Q-stat pQ)
Q 46.250 0.00
Qu 45.122 0.00
P 49.478 0.00

In addition, all variables were tested for their levels and first
differences in order to determine the degree of integration and
the test results were demonstrated in Table 2. The quantitative
dependent variables of the dataset were tested for their
stationarity using ADF unit root tests (Dickey and Fuller 1981).

AXt = aqy+ 6Xt—1 + ZﬁAXt—ll + e (10)

Here AX;is the first difference of the variable and & is the
test coefficient.

Table 2. ADF Stationarity Testing Results.

Here, the variables were estimated in their first difference
and the error correction coefficient retrieved from the static
long-run relationship was included in the model as an estimator.

3. Results and Discussion

The estimated long run relationship is as following, of
which the parameter statistics were demonstrated in Table 4.

Table 4. Long-run relationship estimates.

Variable Estimated ADF ADF-1% ADF -5% p-value
Q -1.69 -3.57 -2.93 0.43
Qu1 -1.66 -3.57 -2.93 0.44
Pe1 -1.28 -3.57 -2.93 0.64
D(Q) -6.89* -2.62 -1.95 0.00
D(Qw1) -6.83* -2.62 -1.95 0.00
D(Pr.1) -5.87* -2.62 -1.95 0.00

*, Significant at 1% - Critical value of ADF tests are based on MacKinnon (1996).

Checking out the unit roots and cointegration level of the
variables, the short-run equilibrium of the supply response was
estimated through difference estimation. This procedure is
called as Vector Error Correction (VEC). As well as the price
effects, VEC modelling provides inferences with regards to the
non-price time data of production. In other words, with analysis
of the short-term dynamics, it becomes possible to consider how
much of the production is attributed to the traditional character
of agricultural production.

Therefore, as the dependent and independent variables of
the static equation were found non-stationary on level and
stationary when their difference were taken, it is important to
check whether these non-stationary variables were co-
integrated. The error terms of the static equation were checked
with reference to Johansen Cointegration test (Griffiths 2008)
and findings were indicated in Table 3.

Table 3. Outputs of Cointegration Test.

Dependent variable: D(e)

e(-1) -0.99
t(p(t)) -7.22 (0.00)

Therefore, the non-stationary static equation variables
seemed to be integrated of order 1, which means that the first
difference estimation would make it possible to comment over
short term dynamics of the supply equation. The short-run
supply function accordingly is as following.

D(Q¢) = Bo + B1D(Q¢—1) + B2D(Pr_q) + B3ECM + u(t )
11

Parameter Standard t-

Variable Estimate Error Statistic  p-value
Q1 0.55 0.12 4,57 0.00
Pe1 0.06 0.21 0.29 0.77
Ty 0.12 0.03 3.07 0.01
0o 1.77 0.72 2.46 0.02
R? 0.86 F-statistic 102.76 (0.00)

Mean
D-W 1.97 dependent V. 11.26
Q;=1.77 + 0.55*Q; ; + 0.06*P,; + 0.12*T, (12)

Therefore, more than 50 % of the production is related with
producers’ traditional efforts. This means that more than 50% of
producers prefer to continue producing sugar beet irrespective
of any price alterations or policy changes looking at the
coefficient of previous year’s production amount, which is 0.55.
This is mostly related with characteristics of sugar beet
production and contracted farming structure. In addition, the
rise observed year after year is referred with the time trend and
around 12% and this rise can be related with both population
changes, rising interest in food and beverages industries with
specific reference to export orientation and corresponding yield
improvements which also means developing farming
methodologies. Besides, increasing demand of food industries
also leaded to extension of sugar beet farming in accordance
with privatization of the industry. The trend parameter also
covered the impacts of structural changes of 1995, WTO
membership and 2001 Sugar Law issue. Therefore, there
appeared no need to indicate the insignificant dummy variables
and they were changed with the time trend as mentioned
previously.

In addition, even when we take the unit of price as per
kilograms, it was understood that the short-term impact of price
changes in production is 6% considering the consecutive price
coefficient indicated in the above output equity (12), while
long-term impact is 13% retrieved through calculations (Ozkan
et al. 2011; Tripathi and Prasad 2009). This is an understandable
figure as it is not so easy to shift from sugar beet to substitutes
due to irrigation characteristics of sugar beet in Turkey (Erdal et
al. 2007) and it is the only natural sugar source produced in
Turkey that can be used as input for the industrial purposes. The
contracted farming implemented in the industry with prepaid
supports seemed to act as a stabilizer even after transformation
of the sector.

In addition, it is also important to consider short-term
dynamics of sugar beet supply. This means underlying
traditional characteristics of producers and how they insist on
sugar beet farming regardless of price signals or policy changes
referred. The short run relationship mostly refers to the
difference of previous term’s production and unexplained
traditional structure of sugar beet farming. The estimates were
demonstrated in Table 5.
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The coefficient estimates indicated in equation 13 explains
around 37% of the variation in the quantity produced. This
seems to be low, yet it still brings up information about the
production characteristics.

Table 5. Short-run relationship estimates.

Variable Pg;gmgir Standard Error Stagstic V&II:;LIE
D(Q:1) 0.34 0.25 1.37 0.18
D(Pt-1) 0.33 0.38 3.57 0.00

ECM(-1) -0.91 0.27 -3.34 0.01

o 0.12 0.25 0.50 0.62
R? 0.37 F-statistic 9.57 (0.00)
D-W 21 Mean D\(;pendent 095

D(Q)= 0.12 + 0.34*D(Qy4) + 0.33*D(P,,) - 0.91*ECM
(13)

The inter-period production changes between year t-1 and t-
2 affect the concurrent change by 34% considering the
coefficient of D(Qy)This refers partly to the traditional
characteristics and the finding is compatible with the long-run.
Accordingly, it can be inferred that sugar beet producers have to
take long term decisions depending on the product
characteristics and the contracts they have with either the public
authority or the private sugar provider of today.

Inter-period price changes on the other hand, affect the
yearly  production quantity differentials significantly.
Considering the per kilogram price of sugar-beet, 1 Turkish Lira
differential affects production change between year t and t-1 by
0.33. This means the short-term response of sugar beet to its
own price is inelastic. Yet, the differential of 1 Turkish Lira is
considerably high for a relevant change for sugar-beet
producers. So, the estimates are in conformity with the long-
term interpretations.

The estimate of the error correction coefficient was -0.91.
The estimated value indicates the speed of adjustment from
short-run to long-run equilibrium and it is significant at 1%. The
disequilibrium encountered in sugar beet production resulting
from non-price factors like climatic factors rarely or contracting
policy differences of the legal changes as appeared in the
beginning of 2000s were offset in one production period by
around 90% and the disequilibrium is purified towards the long-
run equilibrium. The negative sign of the ECM coefficient
estimate should be read with regards cyclical decision making
of producers respecting non-price factors. The inter-period
production differences seemed to get affected negatively by
non-price factors respecting the ECM series. And a negative
sign of ECM coefficient refers to positive movement towards
long-run equilibrium. Being a main staple and being essential
for the productive food and beverages industries, sugar beet
production is permanently secured and it is considered as a
continuous activity by the farmers as well as the agricultural
policy makers.

4. Conclusion

Sugar beet is mainly produced through contracted farming
in Turkey. With pre-arrangements and market price adjustments
in competition with the world, Turkey had proven to be one of
the few countries that are close to self-sufficiency. The
production system under coordination of public authorities until

the mid of 1990s is needed to be released with the free trade
arrangements. Following, non-quantity based supporting system
requirements, privatization of the industry and increasing
number of substitutes as corn based sugar had appeared as
challenges of the sector. Accordingly, these challenges set
forward the need to analyse the impact of price changes and
policy alterations on production decisions of farmers. Main
question behind is whether the market price was effective on
farmers’ production decisions.

Therefore, the aggregate supply response of sugar beet was
analysed for Turkish sugar beet production with respect to 1960
and 2015 using a time series methodology with secondary data.
The results had indicated that, the traditional structure of sugar
beet farming is more effective than the price alterations
announced or radical changes appeared in support systems. The
contracted farming, once managed by public and is being
maintained by private sector serving both to table sugar
providers and food and beverages industry, is the traditional
attachment of farmers to sugar beet production. The producers
are bound their activities, respond to a price shift of 100% by
6% in the short run and 13% in the long run and try to maintain
their production activities. Therefore, sugar-beet production in
Turkey appeared out as price inelastic both for the short and
long run. However, there is more need to analyse the response
and assessment of farmers to the policy changes, specifically
those who are involved in the sector for more than a decade,
through face to face studies to measure the future potential of
the industries attached to sugar production.
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Aragtirmanin amaci, Samsun ili Bafra ilgesinde konvansiyonel tarimdan iyi tarmm
uygulamalarina gegen isletmelerin gelirlerindeki degisimi ve iyi tarim desteginin yeterlilik
diizeyini ortaya koymaktir. Arastirma verileri, konvansiyonel tarim yapan 60 isletme ile iyi
tarim uygulamalari yapan 17 isletmeden anket yoluyla elde edilmistir. Veriler; 5-39 da, 40-79
da ve 79 dekardan fazla araziye sahip isletmeler ile isletmeler ortalamasina gore analiz
edilmigtir. Arastirmada konvansiyonel tarim igin en yiiksek gelirli isletme organizasyonu
dogrusal programlamayla, iyi tarim uygulamalarina yonelik isletme organizasyonu ise hedef
programlamayla tespit edilmistir. Iyi tarim uygulamalarina gecen isletmelerin gelirlerindeki
degisim, dogrusal programlama ile hedef programlama sonucu elde edilen briit kar arasimndaki
farka gore ortaya konulmustur. Iyi tarim uygulamalarna gegen isletmelerdeki briit kar,
konvansiyonel tarimdaki optimum briit kdra gore isletme biiyiikliik gruplan itibariyle % 8.84
(99.18 TL da), % 8.26 (97.61 TL da™), % 9.09 (88.24 TL da™) ve isletmeler ortalamasina
gbre % 8.60 (92.56 TL da™) azalmaktadir. Briit kardaki bu azalmann, isletme biiyiiklik
gruplarinda % 50.42, % 51.23 ve % 56.66’s1, isletmeler ortalamasinda ise % 54.02’si iyi tarim
destegiyle karsilanmaktadir. Bu sonuglara gore, iyi tarim uygulamalarina gecisin tesvik
edilmesi igin, verilen destegin isletme biiyiikliiklerini de dikkate alacak sekilde ve en az briit
kar kaybin1 karsilayacak diizeye ¢ikartilmasi gerekmektedir.
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The aim of this research is to reveal the changes in the incomes of farms converted from
conventional agriculture to good agricultural practices, and to determine the sufficiency level
of good agricultural support. The data in this research was obtained from 60 farms performing
conventional agriculture and 17 farms performing good agricultural practices by
questionnaires. The data was analyzed according to the three groups such as owning 5-39
decares, 40-79 decares, more than 79 decares land size, and the average of farms. In the study,
the highest-income farm organization for conventional agriculture was identified by linear
programming, and farm organization for good agricultural practices was identified by goal
programming. The change in the revenues of farms converted to good agriculture practices
was determined according to the difference between gross profits obtained by linear
programming and goal programming. It was revealed that gross profit in farms converted to
good agriculture practices in comparison to gross profit in enterprises adopting conventional
agriculture decreased 8.84% (99.18 TL decares™), 8.26% (97.61 TL decares™), 9.09% (88.24
TL decares™) for the farm size groups, and 8.60% (92.56 TL decares™) for the average of
farms. These decreases in the gross profit are compensated by good agricultural support as
50.42%, 51.23% and, 56.66% in farm size groups, and 57.02% in the average of farms.
According to the results, the support should be increased to the level that covers the gross
profit loss by considering farm sizes for encouraging the conversion to good agricultural
practices.

“ Doktora tezinden iiretilmistir.
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1. Giris

Konvansiyonel tarim, ge¢miste siirdiiriilebilir bir tarimsal
uygulama sekli olarak algilanmasi ve yogun girdi kullanmak
suretiyle yiiksek verim saglanmasi nedeniyle 2000°li yillarin
basina kadar Onceligini korumustur. Ancak konvansiyonel
tarimda gereginden fazla kullanilan kimyasallarla zamanla
cevrenin yenilenebilir kapasitesi agilmig, buna bagl olarak
gevresel sorunlar artarak devam etmistir. Diger taraftan gida
kaynakli hastaliklarin giindeme gelmesi, tarimda dogru zaman
ve yeterli miktarda girdi uygulamalarina isaret eden yeni tarim
sistemlerine olan arayisi hizlandirmistir. Bu baglamda kimyasal
girdi kullaniminin insan sagligina ve gevreye zarar vermeyecek
sekilde tatbik edildigi iyi tarim uygulamalari (ITU),
konvansiyonel tarima alternatif bir iiretim sekli olarak ortaya
¢ikmustir (Hasdemir 2011).

Diinyada tarladan sofraya gida giivenligi ve Kkalitesinin
saglanmas1 amaciyla, ilk defa 1997°de Avrupa perakendeciler
iriin caligma grubu tarafindan iyi tarim uygulamalarinin
gergevesi belirlenmistir (Polat 2014). Tirkiye’de iyi tarim
uygulamalarina iligkin ilk yonetmelik 2004’de yayinlanmis,
iiretime ise 2007°de baslanmistir (Aba ve Isin 2014). Iyi tarim
uygulamalarmin tesvik edilmesine yonelik ilk destekleme
6demesi 2010°da yapilmistir. Destek miktar1 2017 yili itibariyle
meyve ve sebze iretiminde dekara 50 TL, orti alt1
yetistiricilikte dekara 150 TL, siis bitkileri ve tibbi aromatik
bitkilerde dekara 100 TL olarak belirlenmigtir (Anonim 2017).
Verilen destegin iyi tarim uygulamalarinin benimsenmesine ve
yayginlagmasina katki saglayacagi agiktir. Ancak kimyasal girdi
kullanimmna getirilen kisitlamalar neticesinde, verimdeki
azalmaya bagli olarak olusan gelir kaybini karsilamada, iyi
tarim deste@inin  yeterliligi konusu giindemdeki yerini
korumaktadir.

Diinyada 6zellikle son on yilda artig gésteren siirdiiriilebilir
tarim sistemleri konusundaki aragtirmalarda gelir artisiyla
birlikte isgiicti, sulama suyu ve giibre (Mansoori ve ark. 2009);
iretim maliyeti, sulama suyu, giibre ve ilag (Jafari ve ark. 2008)
ile iggiicti, sulama suyu ve makine kullanimin1 (Sharma ve ark.
2007) azaltmayr hedefleyen modeller olusturulmustur.
Tirkiye’de ise iyi tarim uygulamalariyla kimyasal girdi
kullanimina getirilen kisitlamalarin, verim ve buna bagli olarak
gelir tizerindeki etkisinin ortaya konulmasi énemli bir sorundur.
Bu arastirmanin  amaci, Samsun ili Bafra ilg¢esinde
konvansiyonel  tarirm  yapan isletmelerin iyl  tarim
uygulamalarma geg¢meleri halinde gelirlerindeki degisimin
ortaya konulmasi ve ayrica iyi tarim uygulamalaryla isletme
gelirindeki olas1 azalmanin karsilanmasinda iyi tarim desteginin
yeterlilik diizeyinin belirlenmesidir. Arastirma sonuglarinin bu
eksikligi gidermesi ve ¢oziim Onerilerinin gelistirilmesine katki
saglamasi imit edilmektedir.

2. Materyal ve Yontem

Arastirmanin ana Kkitlesini, Samsun ili Bafra ilgesinde 5
dekar ve daha fazla araziye sahip 4.5 bin konvansiyonel tarim
yapan isletme olusturmaktadir. Anket yapilan isletme sayisinin
belirlenmesinde, Neyman tabakali tesadiifi 6rnekleme yontemi
kullanilmustir (Yamane 1967). Ornekleme birimi olarak isletme
arazisi biyiikligli esas alimmigtir. Buna goére anket sayisi,
isletme biiylikliik gruplarina gore sirastyla 26 (1. grup), 13 (2.
grup) ve 21 (3. grup) olmak iizere 60 isletme olarak
belirlenmistir. Ayrica bolgede iyi tarim uygulamalart yapan 286
isletmeyi girdi-¢ikti katsayilari agisindan temsil eden ve iyi
tarim  Uriinlerinin  tamamma yer veren 17 isletmeyle

goriigiilmiistiir. Konvansiyonel tarim yapan igletmelere iliskin
niifus, yas, egitim, isgilicii varligi, isletme arazisi biyiikligi,
arazi miilkiyet durumu, gelirler ve masraflar elde edilmistir.
Arazi biiyiiklik gruplarina gore isletmelere ait sosyo-ekonomik
ozellikler arasindaki farklilik, tek yonlii varyans analiziyle test
edilmigtir.

Arastirmada {i¢ asamali yapilan analizlerin birincisinde,
konvansiyonel tarim yapan isletmelerde en yiiksek gelirli
isletme organizasyonu dogrusal programlamayla belirlenmistir.
Modelin amag fonksiyonu, her bir iiretim faaliyetine ait gayri
safi tiretim degerinden, degisken masraflarin ¢ikarilmasiyla elde

edilen briit karlar1 kapsamaktadir. Modeldeki sinirlayici
faktorler ise arazi, ahir kapasitesi, isgiicli, miinavebe ve
pazarlamadir.  Arastrmada konvansiyonel tarim  yapan

isletmelerin, mevcut isgilici ve sermaye varliklariyla iyi tarim
uygulamalarina gegtikleri kabul edilerek diger asamalara
gecilmigtir. Analizin ikinci asamasinda, briit kar hedefiyle
birlikte kimyasal girdi kullanimini smirlandiran iyi tarim
uygulamalarma iligkin  isletme organizasyonuna hedef
programlamayla (HP I) ulasilmas1 amaglanmistir. Ancak HP 1
sonucundaki igletme organizasyonunda hedeflenen briit kara
ulagilamadig1 gibi azot, fosfor, potasyum, herbisit, fungusit ve
insektisit hedeflerinden bazilar1 sinirlandirilan  miktarlar
agmigtir. Bunun i¢in yapilan ii¢iincii asamada, HP I’deki briit
kar kademeli olarak azaltilarak sinirlandirilan miktarlarda
kimyasal girdi kullanildiginda elde edilecek briit kar, ikinci defa
yapilan hedef programlamayla (HP II) tespit edilmistir (Cizelge
1). Arastirmada iyi tarim uygulamalarina gecgen isletmelerin
ekonomik kaybi, dogrusal programlamayla elde edilen briit kar
ile HP II sonucu elde edilen briit kar arasindaki fark kadardir.
Iyi tarim desteginin, isletmelerin ekonomik kaybmi tamamen
karsilamasi halinde % 100 yeterli olacagi kabul edilmistir.

Cizelge 1. Aragtirmanin metodolojisi.

Table 1. Research methodology.

Konvansiyonel tarim 1. Asama  Dogrusal programlama
yapan igletmeler (Amag: Optimum briit kér)
2. Asama  Hedef programlama (HP I)
. . (Hedef: Ekonomik + Cevresel)
ITU yapan isletmeler 3. Asama  Hedef programlama (HP II)

(Hedef: Cevresel)

Hedef programlamada amag fonksiyonu,
minz = (dj‘, df')
2

hedef kisitlarina iligkin fonksiyon ise

n
(Zaij xi>+dj__d]‘+ =b;j=123..m

i=1
seklinde gosterilmektedir. Formiillerde yer alan X; karar
degiskenini, q@j; hedeflere iliskin karar  degiskeninin

katsayilarini, bj hedeflenen degeri, dj+ hedefin iizerindeki
sapma degiskenini, dj” ise hedefin altindaki sapma degiskenini
ifade etmektedir. Buna gére modelin amag fonksiyonu, briit kar
hedefinin altinda kalan sapma ile azot, fosfor, potasyum,
herbisit, fungusit ve insektisit hedeflerinin {izerine ¢ikan
sapmalarin minimize edilmesi seklinde belirlenmistir (Cizelge
2).
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Cizelge 2. Iyi tarim uygulamalarinda ekonomik ve gevresel hedefler.

Table 2. Economic and environmental goals in good agricultural practices.

125

Hedefler Agiklama Hedeflerin belirlenmesi

X Briit kar Iyi tartm uygulamalarryla meydana gelen briit kir kaybinin, iyi ~ Konvansiyonel tarim yapan isletmelerdeki optimum briit
Es tarim destegiyle karsilanmasi kardan, 2014 yil itibariyle verilen iyi tarim destegi (50
23 TL da) crkaril
g2 cikarlmustir.
w

Azot Bitkilerde yaprak ve govde olusumu Iyi tarim uygulamalarinin izin verdigi etkili madde
ol Fosfor Bitkilerde ¢igeklenme, kok gelisimi, tohum ve meyve olusumu  miktarlari esas almmustir.
é % Potasyum  Bitkinin su dengesinin diizenlenmesi
% ©  Herbisit Yabanci ot gelisiminin engellenmesi
S Fungusit Mantar gelisiminin engellenmesi

Insektisit ~ Bocek gelisiminin engellenmesi

3. Bulgular ve Tartisma

Konvansiyonel tarim yapan igletme yoneticilerinin ortalama
yast 57.67, egitim gordikleri yil sayis1 5.40, tarimsal
deneyimleri ise 33.63 yildir. Yoneticilerin egitim siireleri ve
tarimsal deneyimleri agisindan, isletme biiyiikliik gruplar
arasindaki farklilik istatistiksel olarak onemlidir (p<0.01). En
yiiksek igletme dis1 tarimsal gelire sahip olan yonetici, 13.24 bin
TL ile birinci grupta yer almaktadir. Isletme dis1 tarimsal gelir
acisindan, isletme biiyliklik gruplarnn arasindaki farklilik
istatistiksel olarak énemli degildir (p>0.01). Isletmelerde aile
niifusu 5.13 kisi, aile isgiicii ise erkek isglicii birimi (EIB)
cinsinden 3.13’tiir. Isletme arazisi miktar1, isletme biiyiikliik
gruplarina gore sirasiyla 46.08, 59.73, 146.42 ve isletmeler
ortalamasinda 84.16 dekardir (Cizelge 3).

Isletme arazisinin % 93.50’si tarla arazisine ait olup, geriye
kalan1 sebze ve meyve bahgesi ile bos birakilan araziden
olusmaktadir. Isletme arazisinin % 30.38 ile en biiyiik kismunda
celtik ekilidir. Bunu % 13.08 ile bugday+kislik sebze, % 11.81
ile bugday iiretim faaliyeti takip etmektedir. Isletmeler
ortalamasina gore hayvan varligi, biiyiikkbag hayvan birimi
(BBHB) cinsinden 7.88’dir. Isletmelerde biiyiikbas, kiiciikbas
ve kanatli hayvan olarak yapilan hayvan yetistiriciligi, biiyiik
Olciide aile tiiketimini kargilamaya yoneliktir.

Isletmelerde gayri safi iretim degeri, isletmeler
ortalamasinda 112.78 bin TL olup, bunun % 86.76’s1 bitkisel
tretim faaliyetlerinden elde edilmektedir (Cizelge 4). Bolgede
daha dnce yapilan bir arastirmada, bitkisel iiretim degerinin pay1

Cizelge 3. Isletme yoneticisi ve isletmeye ait 6zellikler.

Table 3. Characteristics of farmer and farm.

% 81.50 olarak bulunmustur (Sili ve Giindiiz 2014).
Isletmelerde mevcut durumda isletme basina 67.36 bin TL olan
briit kér, planlama sonucunda % 34.41 oraninda artarak 90.54
bin TL olmustur (Cizelge 4).

Konvansiyonel tarim yapan igletmelerde girdi kullanimi,
biiyiikk Olglide isletme yoOneticisinin gegmisteki tecriibelerine
gore yapilmaktadir. Isletmelerde genellikle ayni gesit kimyasal
giibre tercih edilmekte, iirlinlerde olusan hastalik, zararli ve
yabanci otlarla miicadele konusunda g¢ogunlukla zirai ilag
bayilerinden bilgi alinmaktadir. Iyi tarim uygulamalar1 yapan
isletmelerde ise konvansiyonel tarimdan farkli olarak iiretimin
her asamasi kayit altna alinmakta, tarimsal uygulamalarin
tamami Gida, Tarim ve Hayvancilik Bakanlig il ve Ilge
Miidiirliikleri tarafindan kontrol edilmektedir. Giibreleme ve
ilaglama faaliyetleri, ¢iftcilere verilen egitimler dogrultusunda
uygun zaman ve dogru iiretim teknikleriyle yapilmaktadir. Iyi
tarim uygulamalarinda toprak analizi zorunlu olup, analiz
sonuglarma gore giibre kullanilmaktadir. Konvansiyonel tarim
yapan isletmelerde azot, fosfor ve potasyum kullanimlari,
isletmeler ortalamasma gore sirasiyla dekara 44.08, 21.28 ve
1.67 kg’dir. Isletmelerin iyi tarim uygulamalarma ge¢meleri
halinde kullanilan azot % 28.25, fosfor % 42.02 ve potasyum
% 49.20 oraninda azalmaktadir. Ayrica konvansiyonel tarimda,
isletmeler ortalamasina gore dekara 0.14, 0.12 ve 0.05 kg olarak
uygulanan herbisit, insektisit ve fungusit, iyi tarim
uygulamalarina gegtikten sonra sirasiyla % 48.97, % 24.14 ve
% 34.45 daha az kullanilmaktadir.

Isletme yéneticilerine ait 6zellikler 1. grup 2.grup 3. grup Isletmeler ortalamasi
Yas (y1l) 55.88 60.69 58.00 57.67
Egitim siiresi (y1l)* 4.84° 5.62"° 5.95% 5.40
Tarimsal deneyim (y1l)* 33.76* 34.85% 32.71° 33.63
Isletmede galisilan siire (ay yil™) 11.73 11.69 12.00 11.88
Isletme dig1 tarimsal gelir (bin TL yil™) 13.24 10.49 10.60 11.72
Tarim digt gelir (bin TL yil™) 6.15 7.47 7.15 6.79
Isletmelere ait 6zellikler

Aile niifusu (kisi) 4.58 5.52 5.62 5.13
Aile isgiicii (EIB) 2.61 331 3.67 3.13
Hayvan varligi1 (BBHB) 7.27 5.29 10.25 7.88
Miilk arazisi (da) * 23.56° 51.85° 120.52° 63.63
Kiralanan arazi (da) 20.33 12.73 24.76 20.23
Ortaga tutulan arazi (da) 2.19 - 4,76 2.62
Kiraya/ortaga verilen arazi (da) - 4.85 3.62 2.32
Isletme arazi (da) * 46.08° 59.73 146.42° 84.16

*[sletme biiyiikliik gruplar1 arasindaki fark % 1 énem diizeyinde istatistiksel olarak énemlidir.
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Cizelge 4. Konvansiyonel tarim yapan isletmelerde briit kar.

Table 4. Gross profit in conventional agricultural farms.

Aydin Eryilmaz ve Kilig/Mediterr Agric Sci (2018) 31(2): 123-127

Mevcut durum

Planlama sonucu

1. grup 2. grup 3. grup Isletmeler 1. grup 2. grup 3. grup Isletmeler

ortalamasi ortalamasi
Bitkisel iiretim degeri (+) 47.13 74.88 174.86 97.85 73.28 98.15 253.12 126.15
Hayvansal iiretim degeri 13.63 11.94 18.40 14.93 18.99 20.46 21.69 20.21
Gayri safi tiretim degeri 60.76 86.82 193.26 112.78 92.27 118.60 274.81 146.36
Degisken masraflar (-) 27.53 34.50 74.53 45.42 40.85 48.02 132.74 55.82
Briit kar (bin TL isletme 7) 33.23 52.32 118.73 67.36 51.72 70.58 142.07 90.54

Birinci gruptaki igletmelerin iyi tarim uygulamalarima
gecmeleri halinde HP 1 sonucuna gore, hedeflenen briit kardan
isletme bagina 0.71 TL daha diisiik briit kar elde edilmekte,
fosfor, herbisit ve fungusit hedeflenen miktarlardan 16.42, 0.04
ve 0.35 kg daha fazla kullamilmaktadir. Ikinci gruptaki
isletmelerde briit kar hedefi, HP I sonucuna gore biiyiik oranda
gerceklesmektedir. Ancak azot, fosfor, herbisit, fungusit ve
insektisit kullanim1 hedeflenen miktarlardan sirasiyla 65.52,
42.32, 0.07, 0.19 ve 0.09 kg daha fazladir. Ugiincii gruptaki
isletmelerin iyi tarim uygulamalarina gectiklerinde elde ettikleri
briit kér, isletme basina hedeflenenden 1.94 bin TL daha azdir.
Diger taraftan fosfor, herbisit ve fungusit hedeflenen
miktarlardan sirasiyla 14.20, 0.79 ve 0.37 kg daha fazla
kullanilmaktadir. isletmeler ortalamasinda HP I sonucuna gére
hedefin 0.81 bin TL altinda briit kar elde edilirken, fosfor,
herbisit ve fungusit miktarlar1 ise kullanilmas1 gereken azami
miktarlarin {izerinde uygulanmaktadir (Cizelge 5). Irak’ta
yapilan bir aragtirmaya gore giibre ve sulama suyu kullanimi
fazla oldugunda, isletmenin briit kar marji da daha yiiksektir
(Mansoori ve ark. 2009). Yunanistan’da yapilan bir aragtirmaya
gore, ekonomik hedefe oncelik verildigi durumda, hedeflenen
miktardan daha fazla giibre kullanilmaktir (Latinapolous ve
Mylopoulos 2005).

Hedef programlama II sonucuna gore, konvansiyonel tarim
yapan isletmelerdeki optimum  briit kar, iyi tarim
uygulamalarina gegildikten sonra igletme biiyiikliik gruplarinda
% 8.84 (99.18 TL da), % 8.26 (97.61 TL da®), % 9.09 (88.24
TL dat) ve isletmeler ortalamasinda % 8.60 (92.56 TL da™)
azalmaktadir (Cizelge 6). Iyi tarim uygulamalariyla olusan bu
ckonomik kaybin verilen destekle karsilanma orani, isletme
biiyiikliik gruplar1t ve isletmeler ortalamasinda sirasiyla
% 50.42, % 51.23, % 56.66 ve % 54.02 olmaktadir.

4. Sonuc ve Oneriler

Aragtirma alaninda iyi tarim uygulamalarina gegen
isletmelerin briit karlarinda meydana gelen azalma, iyi tarim
destegiyle tamamen karsilanamadigi gibi destegin yeterlilik
orani isletme biiylk gruplarina gore farklilik gostermektedir.
Tarimsal faaliyetlerden kaynaklanan ¢evresel sorunlarin
azaltilmas1 ve dogal kaynaklarin tahrip edilmeden gelecek
nesillere  aktarilmasinda,  ekonomik  kaybin  isletme
biiyiikliiklerini de dikkate alinacak sekilde iyi tarim destegiyle
kargilanmasi1 gerekmektedir. Ayrica iyi tarim uygulamalar
destegi, Dbiitlin  bitkisel iriinleri kapsayacak  sekilde
genisletilmelidir.

Cizelge 5. ITU hedefleri, ulagilan degerler ve sapma degiskenler (d/d*) (HP I).

Table 5. Goals in good agricultural practices, values reached and deviation variables (d’/d") (Goal Programming 1).

1. grup 2.grup 3. grup Isletmeler ortalamasi
Ulasilan Ulasilan Ulasilan Ulasilan
Hedef deger Hedef deger Hedef deger Hedef deger
Briit kar (bin TL isletme ™) 49.42 48.71 67.59 67.57 134.75 132.81 86.33 85.52
(d=0.71) (d=0.02) (d=1.94) (d=0.81)
Azot (kg isletme™) 629.30 629.30 779.76 845.28 2206.79 2206.79 1238.63 1238.63
(d*=65.52)
Fosfor (kg isletme™) 245.16 261.58 300.52 342.84 847.36 861.56 482.73 513.37
(d*=16.42) (d*=42.32) (d*=14.20) (d*=30.64)
Potasyum (kg isletme™) 4.97 4.97 7.06 7.06 17.89 17.89 10.99 10.99
Herbisit (kg isletme™) 0.55 0.59 0.61 0.68 1.66 2.45 0.97 1.21
(d*=0.04) (d*=0.07) (d*=0.79) (d*=0.24)
Fungusit (kg isletme™) 1.03 1.38 1.29 1.48 3.94 431 213 2.38
(d*=0.35) (d*=0.19) (d*=0.37) (d*=0.25)
insektisit (kg isletme™) 1.57 1.57 231 2.40 6.65 6.65 3.63 3.63
(d*=0.09)

Cizelge 6. Cevresel hedefleri saglayan briit kar ve sapma degiskeni (d”) (HP 11).

Table 6. Gross profit providing environmental goals and deviation variable (d’) (Goal Programming Il).

1. grup 2.grup 3. grup Isletmeler ortalamast
Briit kar (bin TL isletme™) 47.15 64.75 129.15 82.75
Sapma degiskeni (TL da™) 99.18 97.61 88.24 92.56
Azot (kg isletme™) 629.30 779.76 2206.79 1238.63
Fosfor (kg isletme™) 245.16 300.52 847.36 482.73
Potasyum (kg isletme™) 4.97 7.06 17.89 10.99
Herbisit (kg isletme™) 0.55 0.61 1.66 0.97
Fungusit (kg isletme™) 1.03 1.29 3.94 213
Insektisit (kg isletme™) 1.57 231 6.65 3.63
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Cifteilerin iyi tarim uygulamalarini devam ettirmelerinde,
Gida, Tarim ve Hayvancilik Bakanligi 11 ve Tlge Miidiirliikleri
biinyesinde yiiriitiilecek bilinglendirme ¢aligmalar1 kapsaminda,
bolgedeki tarimsal faaliyetlere hakim olan ve giincel bilgilerle
stirekli egitimlere tabi tutulan uzman bir ekibin gorev almasi
etkili olacaktir. Ekipteki personelin teknik bilgi y6niinden
yeterli olmasinin yani sira, iletisim konusundaki becerilerinin de
geligtirilmesiyle ¢iftcilere daha kolay ve etkin bilgi transferi
yapilabilecektir. Cift¢i egitimi ¢aligmalarinda, iyi tarim
uygulamalarinin insan saghgi ve ¢evreye olumlu etkileri
konusunda bilgiler verilmeli ve egitimlere bolgedeki 6nder
ciftciler ile kOy muhtarlar1 basta olmak tlizere ¢ok sayida
ciftcinin katilimi saglanmalidir. Ayrica iyi tarim diriinlerinin
dogrudan tiiketiciye ulastirilmasi amaciyla, genis bir tiiketici
kitlesine hizmet verecek sekilde iiretici pazarlarinin organize
edilmesi gerekir.

Iyi tarrm uygulamalari, kisa vadeli onlemlerden ziyade
saglikli bir toplumsal yasami esas alan bir felsefe olarak kabul
edilmeli ve bu biling tarladan sofraya kadarki siirecte devam
ettirilmelidir. Bunun i¢in Gida, Tarim ve Hayvancilik Bakanlig:
basta olmak {izere, liniversiteler, tiiketici organizasyonlari, tarim
iriinleri isleme firmalar1 ve medya kuruluglart gibi iyi tarim
uygulamalariyla ilgili biitin paydaglarin birlikte hareket
etmeleri gerekir. Bdylece iyi tarim uygulamalari cevresel,
ekonomik ve sosyal olmak iizere tiim yonleriyle ele alinmis ve
biitiin paydaglarin beklentileri ortak bir noktada bulugmus
olacaktir.
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Bu calismada, Kirsehir il merkezi ve ilgelerindeki seralarm ve yiiksek tiinel isletmelerinin
mevcut durumunun belirlenmesi amaglanmigtir. Bu amagla yorede sera ve yiiksek tiinel
isletmelerinin bulundugu ilgelerde anket calismast yiiriitiilmiistiir. Incelenen 10 adet sera ve 15
adet yiiksek tiinel isletmesinde sera isletmelerinin % 60°nin, yiiksek tiinel igletmelerinin ise %
20’sinin 0-5 yil arasinda yetistiricilik yaptigi ve ilde oOrtiialti yetistiricilik deneyiminin uzun
yillara dayanmadigi belirlenmistir. Ilde kurulan isletmelerin plan ve projesiz yapilardan
olustugu ve isletmelerin ¢evreden gorerek isletmelerini kurduklari belirlenmistir. Bunun
yaninda yorede dogal havalandirmaya yardimer olacak havalandirma agikliklarmm disiik
oldugu belirlenmistir. ilin sahip oldugu jeotermal kaynaklardan yalnizca bir adet sera
isletmesinin yararlandigi, kiigiik aile isletmelerinin ise 1sitmayr yalnizca bitkileri don
tehlikesinden koruma amagh yaptigi ve ilk yatirnm maliyetlerinin yilksek olmasi nedeniyle
ucuz ve yenilenebilir bu enerji kaynagindan yararlanamadig1 belirlenmistir. ilde gelisim
icerisinde olan Ortiialti tariminda, ireticileri Ortiialti tarimi konusunda bilinglendirmek ve
gerekli teknik bilgilerin verilmesi amaciyla yayim faaliyetlerinin arttirilmasi gerekmektedir.
Bunun yaninda jeotermal enerji altyap: maliyetlerinin yetki kurum ve kuruluslarca saglanmasi
kosuluyla bolgenin ortiialt1 tarimina kazandirilmasi gerekmektedir.
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In this study, it was aimed to determine the current state of the greenhouses and high tunnel
enterprises in Kirgehir province center and its districts. For this purpose, a questionnaire was
carried out in the districts of the province where greenhouse and high tunnel enterprises are
located. Among 10 greenhouses and 15 high tunnel enterprises that were studied, it was found
that 60% of the greenhouse enterprises, while 20% of the high tunnel enterprises carried out
cultivation for 0-5 years and the greenhouse cultivation in the province does not date back a
long time ago. It was determined that the enterprises established in the province are composed
of unplanned and unprojected structures and they were established by observing the previous
enterprises in their surroundings, and also that the ventilation openings that help natural
ventilation in the area are low. It was determined that only one greenhouse enterprise benefited
from the province’s geothermal resources, whereas small-scale family-owned enterprises
performed heating only to protect plants from frost threat and they could not make use of this
inexpensive and renewable energy source because the initial investment costs are high. In
order to raise awareness of the producers about the greenhouse cultivation, which is in
progress, and to provide with the necessary technical information, it is essential to increase the
publication activities. Additionally, it is necessary to bring in the province to greenhouse
cultivation provided that the costs of geothermal energy infrastructure are financed by the
authorized institutions and organizations.

1. Giris

Birim alandan yiiksek verim alinmasini saglayarak kiigiik tarimsal faaliyetlerden birisi haline gelmistir (Sevgican ve ark.
alanlarin marjinal olarak degerlendirilmesine olanak veren 1990). Ortiialtr yetistiriciligi, turfanda amagli algak veya yiiksek
ortiialti tarmmi, ayn1 zamanda yil igerisinde diizenli bir isgiicii tiinellerde de yapilsa mevsim dis1 {iretim amagl seralarda da
kullanim1 saglamasi1 nedeniyle de iilkemizdeki en onemli yapilsa tarimin diger bitkisel iretim kollar1 igerisinde birim
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alandan en fazla gelir saglayan koludur. Bu nedenle giiniimiizde
stirekli olarak alan ve iiretim artisi ile birlikte teknolojik gelisim
gostermektedir. Artan teknoloji ve iiretici katilimiyla, bir sektor
haline gelen ve biiyiik kazanglar getiren Ortiialti tariminin bu
avantajlarindan yararlanmak isteyen ireticilerin sayis1 giin
gectikce artmaktadir (Boyact ve ark. 2016). Bu nedenle ortiialty
tarimi, lilkemizde ekolojinin olanak tanidigi bolgelerden sonra
sicak su kaynaklarmm bulundugu bolgelerde de yayilim
gostererek O6nemli bir ekonomik faaliyet ozelligi kazanmistir
(Kadioglu 2013; Boyaci ve ark. 2016). Ayn1 zamanda bu
bolgelerde yapilan oOrtiialti faaliyetlerinin en biiyiik avantaji
bitkileri sadece soguk giinlerde don tehlikesinde korunma
amactyla degil ucuz ve yenilenebilir enerji kaynaklari sayesinde
bitkileri yil boyu uygun sicaklik degerlerinde tutarak verimde
artig imkanida saglamasidir.

Ic Anadolu bblgesinde yer alan ve sahip oldugu karasal
iklim ve jeotermal enerji kaynaklar ile Kirsehir ili de ortiialt:
tarimmin  avantajlarindan  yararlanmak isteyen illerimiz
arasindadir. Tlde 2016 yili verilerine gére niteliklerine gore
ortiialt1 tarim alanlar1 Cizelge 1’de verilmistir. Bu alanlarda
yetistirilen Ortiialt1 sebze ve meyve iiretimi degeri ise toplam
4707 ton dur ve bu miktarm % 99 u domates iiretimidir (TUIK
2017). ilde son yillarda gelisen &rtiialt1 faaliyetleri ile birlikte
ortiialt1 tariminda nitelik ve liretim miktar1 artmaktadir.

Cizelge 1. Kirsehir iline ait niteliklerine gore ortii alt1 tarim alanlari.

Table 1. Greenhouse areas according to the qualifications in Kirgehir

province.
Plastik sera (da) Yiiksek tiinel (da) Algak tiinel (da) Toplam (da)
224 28 6 258

Ortiialt: {iretimi agikta yetistiricilige gore daha fazla bilgi ve
tecriibe isteyen bir tarimsal ugrastir. Ulkemizde seralar ¢ogu
zaman yore kosullar1 dikkate alinmadan, statik ve mukavemet
hesaplamalar1 yapilmadan inga edilmektedir. Bunun sonucunda,
ya gereginden ¢ok ya da gereginden az yapi malzemesi
kullanilmaktadir. Gereginden ¢ok malzeme kullanildiginda sera
ici golgeleme oram1 artmakta, gere§inden az malzeme
kullanilmast durumunda ise kotii hava kosullarinda yikilmalar
meydana gelmektedir (Ustiin ve Baytorun 2003). Seralar
rlizgara, yagmura, dolu ve karlara, bitki hastaliklarina veya asiri
sicakliga kars1 bitkileri korumak igin kullanilan yapilardir. Bu
yapilarin tasarimi ve i¢ mikro klima kalitesini etkileyen en
onemli iklim faktorleri ise sicaklik, kiiresel gilines radyasyonu,
yagis ve riizgdr siddetidir. Bu nedenle, yerel meteorolojik
kosullar sadece seralarin i¢ ortam klima degerlerine degil, ayn1
zamanda yapisal tasarimlarint da biiylik 6lgiide etkilemektedir.
Sert hava kosullari, sera yapilarinin basarisizliginin en yaygin
nedenidir. Bu nedenle, sera tasariminda, yerel iklim ile ilgili
diizenlemelere uymalidir (von Elsner ve ark. 2000). Bir projeye

bagli olmadan kurulan sera yapilarinda, kullanilan yap1
malzemeleri  ve  boyutlan  bakimindan  degisiklikler
gostermektedir.  Yapt malzemelerindeki bu  farkliliklar

ekonomik olmayan ve mukavemet yOniinden yetersiz sera
yapilarinin ortaya ¢ikmasina neden olur. Gerekli yik ve
mukavemet hesaplar1 yapilmadan secilen malzemeler ile insa
edilen seralarda bazi yap1 elamanlari zamanla islevselligini
kaybetmektedir. Siddetli dis etkiler (kar, riizgar vb.) neticesinde
meydana gelen ¢okme neticesinde sera igerisindeki {irliniin
biiyiik bir bolimii ya da tamamu elden ¢ikarak ekonomik
kayiplara neden olmaktadir (D6kmen ve Arici 1998).

flde son yillarda gelismeye baslayan sera ve yiiksek tiinel
isletmelerinin teknik ve yapisal yonden ileriki yillarda
karsilasabilecekleri problemlerin énceden ortaya konulmasi ve
bu hatalarin ortadan kaldirilmast yetistiricilikte yapisal
sorunlardan kaynakli verim kayiplarimin da Oniine gecilmesi
bakimindan 6nemlidir.

Bu ¢alismada, Kirsehir ili Merkez ve ilgelerindeki sera ve
yiiksek tiinel isletmelerinin teknik ve yapisal yonden 6zellikleri
belirlenerek mevcut durumlari ve sorunlarinin saptanmasi ve bu
isletmelerin kargilastiklari sorunlara iliskin ¢6ziim Onerilerinin
ortaya konulmasi amaglanmustir.

2. Materyal ve Yontem

Kirsehir ilinde 2017 yilinin Haziran-Eyliil aylarinda
yiiriitiilen bu galigmada, arastirma materyalini ilgelerdeki sera
ve yiiksek tiinellerde yetistiricilik yapan isletmeler
olusturmustur. Bu amagla, ilk olarak Kirsehir ili tarim il ve ilge
midiirliikleri ile yapilan goriigmeler sonucu sera ve yiiksek
tiinel yapilarmin bulundugu alanlar belirlenmistir. Buna gore
ilde sera ve yiiksek tiinel tarimi yapan isletmelerin Merkez,
Cigekdagi ve Kaman ilgelerinde bulundugu belirlenmistir.
Anket ¢alismasi yapilan Kirsehir ilinin ilgeleri ve konumu Sekil
1’de verilmistir.

Kaman 7 ,,// i
4 .
T e Kirsehir
/ merkezi |  Mucur

N A

Sekil 1. Kirgehir ilinin ilgeleri ve konumu.
Figure 1. Provinces and location of Kirsehir.

Bu ilgelerde tespit edilen 10 adet sera ve 15 adet yiiksek
tiinel olmak {izere toplam 25 adet isletme ile anket ¢aligmasi
yapilmustir. Anket sayisi ilde sera ve yiiksek tiinel isletmelerinin
azlig1 ve mevcut bir kayit sistemi bulunmamasi nedeniyle tespit
edilebilen tiim isletmeler ankete tabi tutulmustur. Anket
formlar ile ireticilere; {iretici, isletme, yap1 ve iiretim bilgileri
ile havalandirma, golgelendirme, sogutma, 1sitma sistemleri ve
karsilastiklar1 sorunlar hakkinda sorular sorularak ildeki mevcut
duruma iligkin bilgiler dogrudan/yiizyiize goriisme yoluyla
toplanmistir. Elde edilen bilgiler isletme sayisi tizerinden
degerlendirilmis ve sonuglar rakamsal degerler ve ylizde (%)
oransal deger olarak cizelgeler ile sunulmustur. Calismada
isletme sekli aile isletmesi ve biiylik isletmeler olarak iki ayri
gruba ayrilmigtir. Burada aile isletmesi yalnizca aile isgiicii
kullanilarak yetistiricilik yapan isletmeleri, biiylik isletmeler ise
aile iggiicli disinda miihendis, teknisyen, gegici ve daimi is¢i
istihdam eden isletmeler olarak tanimlanmustir.

© Akdeniz Universitesi Ziraat Fakiiltesi



Boyaci/Mediterr Agric Sci (2018) 31(2): 129-136

3. Bulgular ve Tartisma

3.1. Uretici ve isletmelere ait bilgiler

Anket calismasi ile elde edilen iiretici ve isletmelere ait
bilgiler Cizelge 2’de verilmistir. Anket yapilan isletmelere
bakildiginda sera isletmelerinin % 60’nin, yiiksek tiinel
isletmelerinin ise % 20 sinin 0-5 yil arasinda yetistiricilik
yaptig1 goriilmektedir. Onceki yillarda Antalya ili ve ilgelerinde
yapilan ¢aligmalara bakildiginda, seracilik faaliyetlerinin, ikinci
ve liglincli kusak aile bireyleri tarafindan yapildigini ve isletme
sahiplerinin deneyim siirelerinin 15 yildan daha uzun oldugunu
bildirmistir (Canakci1 ve Akinci 2007; Tiizel ve ark. 2010; Gale
ve ark. 2014). Tirkiye’nin giineyinde baglayan ve ortiialti
tarimmin yogun olarak yapildigi Antalya ilinde ireticilerin
biiyiilk ¢ogunlugu Ortiialt1 yetistiricilikte tecriibe sahibi iken
seraciligin yeni gelismeye basladigi Kirsehir ilinde sera ve
yiiksek tiinelde yetistiricilik agisindan  yeni  olduklart
soylenebilir. Ulkemizde tarim geleneksel ve aligkanliklara bagh
olarak gelistiginden Ortiialt1 yetistiricilikte yeni olan yore
ireticilerinin yeni ve modern {iiretim teknikleri konusunda
bilinglendirilmesi, birim alandan alinan verimin arttirtlmasi
acisindan olduk¢a 6nemlidir.

Ilde seralarin % 50 sinin kisiye ait oldugu bunun yaninda
sirket ve kooperatife ait seralarinda bulundugu belirlenmistir.
Yiiksek tiinellerin ise % 93.33 {iniin kisiye ait oldugu ve bu
yapilarin lizerinde bulunan arazinin sera isletmelerinin % 50
sinin kendi arazisi lizerinde sera kurdugunu ve bu yapilarin
insast i¢in kredi kullandigi, yiiksek tiinellerde ise arazinin
tamaminin isletme sahiplerine ait oldugu ve yalnizca bir
isletmenin bu yapilarin insaast i¢in kredi kullandig1
belirlenmistir (Cizelge 2). Emekli (2007), tarafindan sera

Cizelge 2. Uretici ve isletmelere ait bilgiler.

Table 2. Information on producers and enterprises.
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isletmelerinin kurulum asamasinda 6z sermaye, banka kredisi ve
tesvik kredisi kullanilarak inga edildigi bildirilmistir. Benzer
sekilde Kirsehir ilinde de sera ve yiiksek tiinel isletmelerinin
miilk veya kira oldugu ve 6z sermaye veya kredi kullandiklari
belirlenmistir. Kaman ilgesinde tarim ilge miidiirliigii tarafindan
geng ciftcileri destekleme projesi kapsaminda kurulan iki adet
sera ilgede seraciligin gelismesi yaninda geng¢ niifusun
istihdama kazandirilmasi agisindan da olduk¢a Onemlidir.
Bunun yaninda kendi arazi ve 6z sermayesi oraninda yatirim
yapan yore lireticilerine sera alanlariin ve seraciligin gelismesi
icin verilecek hibe ve tesvik kredilerinin arttirilmasi yore ve
iilke ekonomisi agisindan olduk¢a 6nemlidir.

3.2. Isletmelerin Yapisal Ozellikleri

3.2.1. Isletmelerin proje ve kurulum bilgileri

Anket cahigmasi ile elde edilen Isletmelerin proje ve
kurulum bilgileri Cizelge 3’de verilmistir. Kirsehir ilinde
incelenen sera igletmelerinin % 70 inin yiiksek tiinellerin ise
tamaminin projesiz yapilar oldugu belirlenmistir. ilde 3 adet
isletmede yer alan seralarin projeli oldugu ve isin uzmani
mithendislerden faydalanildigi belirlenirken diger sera ve
yiiksek tiinel isletmelerinde yapilarin ¢evreden 6rnek alinarak
veya isletme sahibinin kendi fikri veya onceki deneyimlerinden
faydalanildigi  belirlenmistir. ~ Konstriiksiyonda  kullanilan
malzemelerinin saglanma sekli olarak sera ve yiiksek tiinel
isletmelerinin  biiylik bir kisminin malzemeyi kendisinin
piyasadan aldig, 2 adet yiiksek tiinelin ise kaymakamlik (kamu)
tarafindan verildigi ve sera konstrilksiyonunun herhangi bir
ustaya yaptirildigi belirlenmistir.

Uretici ve isletmelere ait bilgiler Cevap Simifi Uretici sayist Sera % Dretici Say)l(sl:ksek tiinel %
Aile isletmesi 2 20.00 12 80.00
Isletme sekli Biiyiik igletme 8 80.00 3 20.00
Toplam 10 100.00 15 100.00
0-500 5 50.00 - -
500-1000 2 20.00 - -
Sera biiyiikliik grubu (m?) 5000-20000 2 20.00 - -
20000-180000 1 10.00 - -
Toplam 10 100.00 0 0.00
0-200 - - 8 53.33
.. . s 2 201-400 - - 4 26.67
Yiiksek tiinel bityiikliik grubu (m?) 401-600 ] ] 3 20.00
Toplam 0 0.00 15 100.00
0-5 6 60.00 3 20.00
Isletme sahibinin seracilik yaptig1 6-10 3 30.00 > 33.33
siire (y1l) 11-15 - - 4 26.67
15°den fazla 1 10.00 3 20.00
Toplam 10 100.00 15 100.00
Kisiye Ait 5 50.00 14 93.33
Sirkete Ait 1 10.00 - -
Seranin miilkiyet durumu Kamu 2 20.00 1 6.67
Kooperatif 2 20.00 - -
Toplam 10 100.00 15 100.00
Kira 5 50.00 - -
Seramin bulundugu arazi Ozmiilk 5 50.00 15 100.00
Toplam 10 100.00 15 100.00
Kredi Kullanmig 4 40.00 1 6.67
Kredi kullanma durumu Kredi Kulanmamig 6 60.00 14 93.33
Toplam 10 100.00 15 100.00
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Cizelge 3. Isletmelerin proje ve kurulum bilgileri.

Table 3. Project and constructions informations of enterprises.

isletmelerin proje ve kurulum bilgileri Cevap Simfi Tretici saylssle ra % Tretici s:;ls(lsek tiinel %
. . Evet 3 30.00 - -
lI;Le;r:;i:ﬁ/ :fr;llar ve yardime1 yapilarin Hayir 7 70.00 15 100.00
Toplam 10 100.00 15 100.00
Isletme sahibinin kendi fikri - - 9 60
Varsa proje nereden saglanmistir/yoksa Cevreden 6rnek alinmis 7 70.00 6 40
nasil kurulmus Miihendis hazirlamig 3 30.00 - -
Toplam 10 100.00 15 100.00
Isletmeci kendisi 2 20.00 3 20
. . o Herhangi bir usta 5 50.00 12 80
Sera konstriiksiyonu nasil insa edilmistir Yapimer firma 3 30.00 _ ]
Toplam 10 100.00 15 100.00
Yapimei firma 3 30.00 - -
Konstriiksiyonda kullanilan malzemelerinin ~ Piyasan kendiniz altyorsunuz 7 70.00 13 86.67
saglanma sekli Kamu - - 2 13.33
Toplam 10 100.00 15 100.00

Aragtirmada ele alman 10 adet sera ve 15 adet yiiksek tiinel
isletmesinin kapladig: alan yaklagik 210 392 m? dir. Buna gore
0-500, 500-1000, 5000-20000, 20000-180000 m? biiyiikliik
grubu i¢in ortalama sera alani sirasiyla 270,1-825-11815-
180000 m? dir. Yiiksek tiineller igin 0-200, 201-400, 401-600
m? biiyiikliik grubu icin ortalama yiiksek tiinel alam sirasiyla
107.8-323.7-534.8 m? dir. Yérede seralarin % 50’si, taban alani
0-500 m? olan seralardan olusurken yiiksek tiinellerin yaklasik
% 53’ 0-200 m? taban alanma sahiptir. Seralarda, verimin
artabilmesi ve etkin bir iiretim i¢in kaliteli tohum, yetistiricilik
ve sulamanin gerekliligi kadar, yapmin konstriiksiyon,
mekanizasyon ve iklimlendirme yoniinden de son derece etkin
olmast gerekmektedir (Giilliller 2007). ilde kurulan sera ve
yiiksek tiinellerin plansiz ve projesiz yapilmasi nedeniyle ileriki
yillarda yapisal kaynakli verim kayiplarinin yasanmast
kagiilmaz olacaktir. Bu nedenle ilde kurulacak yapilarda teknik
bilgi ve iletisim amaciyla ortiialt1 tarimi konusunda uzman kisi,
kurum ve kuruluslardan yardim alinmasi olduk¢a 6nemlidir.

3.2.2. Isletmelerde kullanilan yapi malzemeleri ve boyutsal
ozellikleri

Aragtirma alaninda incelenen seralarin tamaminda bireysel
temellerin kullanildig1 belirlenmistir. Buna gére temel boyutlar
30x30x30 cm ile 100x100x80 cm derinligi arasinda
degismektedir. Yiiksek tiinellerde ise 30x30x40 cm’lik bireysel
temeller yaninda kolonlarin topraga 30-40 cm arasinda daldirma
yapildig1 belirlenmistir. Yaganoglu (2013), kolon veya temel
derinliginin en az 45-50 cm ve toprak donma derinliginden daha
derin olmasi ve temellerin siirekli temel yapilmasi ve betonla
pekistirilmesinin uygun oldugunu bildirmistir. Tlde kurulan
seralarin biiylik bir kisminda derinliklerin uygun degerlere
oldugu ancak yiiksek tiinellerde buna dikkat edilmedigi
belirlenmistir. Emekli ve ark. (2007) temel kullanilmayan
isletmelerde sera kolonlarinin 35-40 cm toprak derinligine
gomiildiigiinii ve sera kolonlarmin temel olarak kullanildigi
seralarda, igletme sahipleri liretim sezonu icinde 6zellikle kig
yagislariin fazla oldugu donemlerde seralarini su bastigini
bildirmiglerdir. ilde kurulacak seralarda bu tiir problemlerin
yaratacagl verim kayiplarimin yasanmamasi i¢in kurulum
asamasinda tedbir alinmasi son derece 6nemlidir.

Tlde kurulan sera ve yiiksek tiinellerde kutu, boru, I, T ve L
profillerinin kullanildig1 bir yiiksek tiinel isletmesinde ise 8
mm’lik ¢elik demirin biikiilmesi ile yapilmistir. Seralarin
yapmminda en ¢ok kullanilan profil sekilleri I, T, L profil

gelikleri ile kutu ve boru profillerdir (Yaganoglu 2013). Ancak
karasal iklime sahip ilde kar ve riizgar yiikii diisiiniildiigiinde
kullanilan bu yap1 malzemelerinin projesiz yapildigindan ileriki
yillarda genis malzeme kullanimindan godlgeleme, zayif
malzeme kullanildiginda ise devrilme ve yikilmaya karsi
emniyetsiz olacag1 agiktir. TSE standartlarina gore riizgar yiikii
degeri 0-8 m yiiksekligindeki yapilar igin q=50 kg m degeri
verilmistir ve bu deger 28 m s riizgar hizina denk gelmektedir.
Ancak ilde esen en siddetli riizgar hizina bakildiginda bu
degerin 34 ms? oldugu goriilmektedir. Bu degerin karsilik
geldigi riizgar yiikii degeri yaklasik olarak g= 80 kg m™ dir. Kar
yiikii degeri olarak ta Pko= 80 kg m? olarak alinmalidir. TSE
verilen degerlerin sabit olmadigini, mahalli topografik sartlar
nedeniyle degisik rlizgar hizlar1 olugsabilecegini ve degerlerin
sapabilecegini bildirmistir. Bu nedenle malzeme boyutlarinin
uzman yardimiyla boyutlandirilmasi olduk¢a Onemlidir.
Seralarin enleri 5.54-12 m boyu 21-110 m, yan duvar yiiksekligi
1-5.50m, mahya yiiksekligi 2.10-6.20 m, kolonlar arasi mesafe
2-3 m, yiiksek tlinellerin enleri 3-6.60m boyu 13-40 m,
yiikseklikleri 1.60-3.0 m, kolonlar arasi mesafe 0.80-2 m
arasinda degismektedir. Sera boyunun fazla uzun olmasi 1sitma
ve havalandirma yoniinden, uzunlugu az olan seralar ise
is¢ilerin caligmasi yoniinden sakincali olabilir. Bu nedenlerle
genisligin (9-12 m), uzunlugun (50-60 m) arasinda olmasi
uygun olmaktadir (Yaganoglu 2013). Yiiksel (1989), sera
icerisinde algak boylu bitkilerin yetistirilmesi planlansa bile,
sera yan duvar yiiksekliginin 1.80 m’den, sebze yetistirme
seralarinda ise 2.0 m’den az olmamasi gerektigini bildirmistir.
Yorede bulunan sera ve yiiksek tiinellerin enleri boylar1 ve yan
duvar yiikseklikleri biiyiikk oranda bu kriterlere uygun olsa da
ilde bulunan dogal havalandirmali blok ve 60 metreden uzun
seralarin iklimlendirilmesi konusunda sorun yasayacagi agiktir.
Ilde ileriki yillarda kurulacak sera ve yiiksek tiinellerde uygun
en ve boylarin segilmesi iklimlendirme nedeniyle ortaya ¢ikacak
verim kayiplarinin yaganmamasi agisindan énemlidir.

Anket caligmasi ile elde edilen Isletmelerde kullanilan yap:
malzemeleri ve boyutsal 6zelliklerine ait bilgiler Cizelge 4’de
verilmistir. Seralar % 60 bireysel sera olarak insa edilirken blok
sera olarak insa edilen seralarin % 40 oldugu belirlenmistir.
Bireysel seralarin uzun eksen yonii % 33.33’i kuzey-giiney
yoniinde insa edilitken % 66.67’sinin dogu-bat1 yoniinde
kuruldugu goriilmiistiir. Blok olarak insa edilen seralarin ise

% 75’1 kuzey-giiney, %25 i ise dogu-bati ydOniinde
konumlandirilmistir.  Bireysel olarak insa edilen yiiksek
tinellerin ise % 93.33 iiniin dogu-bati yoénli oldugu
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goriilmiistiir. Incelenen bireysel ve blok seralarin kurulus
yoOnlerinin bireysel seralarda dogu-bati, blok seralarin ise kuzey-
giiney yonlii olmasmin kis aylarinda giines 1sinimdan daha fazla
yararlanma agisindan onemli oldugu belirlenmistir. Seralar i¢in
giinliikk radyasyon toplami 2300 Wh m giin olmalidir ve
optimum bitki gelisimi i¢in siur deger ise 1000 Wh m™ giin
olarak kabul edilmektedir. Ayrica Kasim, Aralik ve Ocak
aylarindaki minimum giineslenme siiresi 500-550 saat olmalidir
(Baytorun ve ark. 1996; Zabeltitz 2011; Castilla ve Baeza,
2013). Kursehir ilinde Aralik ve Ocak aylarinda giinliik toplam
radyasyonun esik degeri 2.3 kWh m? giin™iin altinda, smr
deger olan 1 kWh m™ giin degerinin iistiinde kaldig1 ve Kasim,
Aralik ve Ocak aylarindaki toplam giineslenme siiresi esik deger
olan 500-550 saatin altinda oldugu bildirilmistir (Boyaci ve ark.
2016). Seralarin kurulus yoniine dik esen siddetli riizgarlar
devrilme ve Ortli malzemesini pargalama yoniinden etkili olur.
Bunun 6nlenmesi amaciyla sera kisa eksenini riizgirin esme
yoniine inga etmek gereklidir (Dokmen 1991). Kirsehir ilinde
kurulan ortiialt1 yapilarinda, 1s1klanma siiresi ve toplam giinliik
radyasyon miktar1 yetistiricilik agisindan kig aylarinda yeterli
diizeyde degildir. Bunun yaninda uzun yillik iklim verilerine
gore Kirsehir ili i¢in hakim riizgar yoni Kuzey’dir. Maksimum
rliizgdr hiz1 ve yoniine bakildiginda giiney giineybati ve kuzey
yonlii riizgarlarin etkili oldugu goriilmektedir. Bu nedenle
kurulacak sera ve yiiksek tiinel yapilarinin kisa kenarinin bu
yonlerde olmasi gerekmektedir. Ancak yetersiz 1siklanmanin
verim lizerine olumsuz etkisi diistiniildiigiinde ise ilde kurulmasi
diisiiniilen sera ve yiiksek tiinellerin giinesten daha fazla
yararlanabilmesi i¢in uzun eksen yoniiniin Dogu-Bati yoniinde
konumlandirilmasi gerekmektedir. Siddetli esen giiney ve kuzey

gergilerinin kullanilmast ve bu yapilarin kuzey ve giiney
yonlerine i¢ ortama ulasan giines 151811 engellemeyecek sekilde
riizgar kiranlar tesis edilmesi gerekmektedir.

Yorede incelenen seralarda plastik, polikarbon ve
plastik+polikarbon kombinasyonlarinin kullanildigi gériiliirken,
yiiksek tiinellerin tamaminda polietilen (PE) plastik malzemenin
kullamldig: belirlenmistir. Isletmelerde kullanilan yan duvar
ortli malzemesi olarak seralarda polikarbon malzemenin yaygin
oldugu catida ise polietilen plastik kullandig1 ve UV ve IR gibi
katki maddeli Ortii malzemesi sectikleri belirlenmistir.
Ciftgilerinin biiyiik bir cogunlugu, sadece UV katkili polietilen
plastik yerine daha genis kapsamli olan UV+IR+AF+AV katkili
polietilen ortiiyli tercih etmeleri gerekmektedir (Emekli ve ark.
2007). Karasal iklime sahip yorede 1s1 iletim kayiplar1 dikkate
alindiginda yan duvarlarda polikarbon, kasim, aralik ve ocak
aylarinda meydana gelen yetersiz 1siklanma siiresi ve toplam
giinliik radyasyon miktar1 nedeniyle sera ve yliksek tiinellerin
dogu-bat1 yoniinde konumlandirilmas: ve catida polietilen ortil
malzemesinin kullanilmas1 yetistiricilik agisindan Snemlidir.
Bunun yaninda yap1 igerisindeki 1s1y1 tutmak i¢in 6zellikle IR
katkili orti malzemesi ilde bulunan sera ve yiiksek tiinel
isletmelerinde 1sitma maliyetlerinin azaltilmast bakimindan
oldukga dnemlidir.

3.3. Sera ve yiiksek tiinellerin iklimlendirilmesi

Anket ¢aligmasi ile elde edilen Sera ve yiiksek tiinellerin
iklimlendirilmesine ait bilgiler Cizelge 5’de verilmistir.
Incelenen isletmelerin havalandirma sistemlerine bakildiginda
genellikle ilk yatirnm maliyeti diigiikk olan ve isletme gideri

yonlii riizgar hizlarinin  Ortiialti  yapilarinda devirme ve olmayan dogal havalandirma yOnteminin  uygulandigi
parcalama yoniinden etkili olacagi dikkate alinarak riizgar
Cizelge 4. Isletmelere ait yap1 bilgileri.
Table 4. Construction information for enterprises.
Isletmelere ait yapa bilgiler Cevap Simifi Uretici sayist Sera % Dretici sa\;lusll(sek tiinel %
Plastik Sera 5 50.00 15 100.00
isletmedeki van1 tini Pol!karbon ) 2 20.00 - -
sietmedekt yapt tip Polikarbon+Plastik Sera 3 30.00 - -
Toplam 10 100.00 15 100.00
Bireysel sera 6 60.00 15 100.00
Yerlesim sekli nasildir Blok sera 4 40.00 - -
Toplam 10 100.00 15 100.00
Kuzey-Giiney 5 50.00 1 6.67
Uzun eksen yonii Dogu-Bat1 5 50.00 14 93.33
Toplam 10 100.00 15 100.00
Celik kafes kiris sistem 2 20.00 - -
Yay catili borulu sistem 6 60.00 12 80.00
Konstriiksiyon sekli Yay catili profil sistem 2 20.00 2 13.33
08 lik demir 1 6.67
Toplam 10 100.00 15 100.00
Bulon (civata) 4 40.00 - -
Yapi elemanlart birlestirme Kaynak 2 20.00 2 13.33
yontemi Bulon+Kaynak 4 40.00 13 86.67
Toplam 10 100.00 15 100.00
Polietilen (normal) 2 20.00 - -
Yan duvarlarda kullanilan ortii Pol!et!len uv ! 10.00 15 100.00
malzemesi Pol!etllen UV+IR 2 20.00 - -
Polikarbon 5 50.00 - -
Toplam 10 100.00 15 100.00
Polietilen (normal) 2 20.00 - -
Polietilen UV 1 10.00 15 100.00
Catida kullanilan 6rtii malzemesi Polietilen UV+IR 4 40.00 - -
Polikarbon 3 30.00 - -
Toplam 10 100.00 15 100.00
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goriilmiigtiir. Yorede dogal havalandirma yapan isletmelerde
pencere alaninin taban alanina orani % 3-16 arasinda degistigi
belirlenmistir. Ayrica iki isletmede mekanik havalandirma
sistemlerinin kullanildig1 belirlenmistir. Havalandirma agiklig:
alan1 taban alanina oranimi arastirmacilar % 18-25 oldugunu
bildirmislerdir (Nicolaus 1990; Zabeltitz 1990; Baytorun ve ark.
1994). Ulkemizde yapilan caligmalar incelendiginde, yaygmn
olarak dogal havalandirma yapildig1 ancak iyi bir havalandirma
icin pencere agikliklarinin taban alanina oranmin ¢ok diisiik
kaldig1 bildirilmistir (Saltuk 2005; Giilliiller 2007; Emekli 2007;
Canakci ve Akinct 2007; Gale ve ark. 2014). Benzer olarak
dogal havalandirmanmn yaygin oldugu Kirsehir yoresinde,
plansiz yapilan seralarda hava ¢ikis agikliklarinin taban alanina
oraninin yetersiz kaldigi ve dogal havalandirmadan yeterince
yararlanilamadig1 gorilmiistiir.

Isletmelerin 1sitma  sistemleri incelendiginde 1sitma
maliyetlerinin yiiksekligi nedeniyle seralarin % 60’mnda, yiiksek
tiinellerin ise yaklasik % 67’sinde 1sitmanin yapilmadig
belirlenmistir. Isitma yapan toplam 9 adet isletmenin 8 inde
fosil yakitlarla 1sitma yapildigi ve maliyetlerinin yiiksekligi
nedeniyle ancak bitkileri don tehlikesinden korumak amaciyla
1sitma  yapilabildigi belirlenmistir. Ilde bulunan jeotermal
kaynaklardan sera 1sitmast amaciyla Cicekdag ilgesinde
bulunan bir igletmenin faydalandig: ve 1sitmay1 verim arttirmak
amactyla yaptiklar1  belirlenmistir.  Yapilan ¢aligmalarda
ilkemizde yaygin olarak 1sitmanin don tehlikesinden
korunmaya yonelik sobali 1sitma, yagmurlama ile dondan
koruma ve bu iki ydontemin kombinasyonu ve azda olsa merkezi
1sitma yapildigr belirtilmistir (Canaker ve Akinci 2007; Emekli
ve ark. 2007; Gale ve ark. 2014). Jeotermal enerjili 1sitma
sistemlerinin kullaniminin fosil yakitlara gére ekonomik agidan
onemli avantaj saglayacagini ve jeotermal enerji kullanimin
miimkiin oldugu yerlerde sera tesis edilmesi, yore halkina ve
iilke ekonomisine Onemli katkilar saglayacagini ifade
etmiglerdir (Kelkit ve Bulut 1998; Eltez ve Eltez 2005; Karatas
ve Durdu 2013). Benzer olarak yorede fosil yakitlar ile 1sitma
bedelinin yiiksek olmasi nedeniyle 1sitmanin don tehlikesinden
korunmak amaciyla yapildigi ve ilde bulunan jeotermal
enerjiden bir adet isletmenin faydalandigi belirlenmistir. Bu
isletmede il 6zel idaresinden kiralanan ve sera isitmasi igin
kullanilan jeotermal suyun debisi 120 1sn™ ve giris sicaklig:
80 °C, su cikis sicakligi ise ortalama 40 °C dir. Bu isletmede
ucuz enerji kaynagmmin yaninda yil boyu iretim imkani
nedeniyle verimde 6nemli artiglarin kaydedildigi belirlenmistir.
Kullanimi ucuz fakat ilk yatinm maliyetleri yiiksek olan
jeotermal enerjinin kiiciikk Olgekli igletmelerde kullanilmasi
mimkiin  olmadigi  yapilan anket ¢alismasi  sonucu
belirlenmigtir. Bunun nedeni ilk yatirim maliyetleri arasinda yer
alan jeotermal su iletim hatti borularmm yatirim bedelinin
yaklagik 1000000 TL km™ olmasidir. Aym zamanda gelen
suyun kuyulara reenjeksiyonu i¢in doniis hatt1 boru fiyatlarinin
da bu rakama ilave edilmesi diigiiniildiiginde kiigiik 6lgekli
isletmelerin bu altyapr maliyetlerini karsilamasinin miimkiin
olmadigi goriilmektedir. Bu kaynaklarin yetkili makamlarca
yore ¢iftgisinin = kullanimina  sunulmasi  i¢in  altyap1
maliyetlerinin ~ karsilanmas1  yorede jeotermal seraciligin
yayginlastirilmasi agisindan oldukga énemlidir.

Incelenen isletmelerin serinletme sistemlerine bakildiginda
biiyiik bir oranda serinletme yapilmadigi goriilmiistir. Bunun
nedenleri arasinda serinletme ydntemlerinin 1sitma ydntemleri
kadar bilinmemesi ve bu yontemleri bilen kiigiik aile
isletmelerinin ise bunun isletmeye ek maliyet getirecek olmasi
nedeniyle kullanmadigi belirlenmistir. Yorede serinletme
sistemlerini kullanan igletmelerin y1l boyu iiretim yapan biiyiik

isletmeler oldugu bunlardan birinin Kaman ilgesinde ceviz
kooperatifine ait olan ve fidan yetistiriciligi yapan isletmede
diisiik basingli sisleme sistemi ve (120x120 c¢cm) havalandirma
fanlarinin ~ kullanildigi  belirlenirken, Cigekdagi ilgesinde
bulunan bir adet modern serada ise yiiksek basingli sisleme
sistemi ve havalandirma fanlarm kullamldig1 belirlenmistir. Tlde
bulunan seralarin %70 inde gesitli golgeleme malzemelerinin
kullanildig1 belirlenmistir. Yiiksek tlinel isletmelerinin ise
yalnizca birinde distan golgeleme malzemesi kullandig
belirlenmistir. Emekli (2007) seralarin agir1 1sinmasini énlemek
amactyla kireg veya boyayr sera dig yiizeyine piiskiirterek
stirekli veya kisa siireli olarak golgeleyen materyaller
kullanildigini, Boyaci ve ark. (2017) ise mekanik havalandirma
ile ulasilan sera igi sicaklik degerleri en fazla 5-6 °C, golgeleme
ile 6 °C, fan ped sistemi ile 15 °C, yiiksek basinglt sistemler ile
8 °C ve sera catisindan yapilan serinletmede 5-6 °C daha diisiik
olabilecegini belirtmislerdir. Mekanik serinletme yontemleri
dogal havalandirma ve golgeleme yontemlerine gore isletilmesi
maliyet gerektiren bir yontemdir. Yaz aylarinda yapilan ortiialtt
iretiminin agikta yapilan yetistiricilik ile ayn1 doneme denk
gelmesi yetistirilen {irlinlerin fiyatlarmi diisiirmektedir. Bu
yiizden mekanik yontemlerin uygulandigi isletmelerde enerji
maliyetinin {iretim maliyeti igerisindeki payinin iyi hesap
edilmesi gerekmektedir.

3.4. Yetistiricilige ait bilgiler

Anket c¢alismasi ile elde edilen yetistiricilige ait bilgiler
Cizelge 6’te verilmistir. Ilde ortiialti tariminin gokta eski
olmamasina ragmen Merkez, Kaman ve Cicekdag: ilgelerinde
sera ve yiiksek tiinel isletmelerinde basta domates olmak iizere
biber, salatalik, fasulye, marul roka, tere gibi bir¢ok sebze iiriinii
yaninda Kaman ilgesinde fide ve ceviz fidani iiretiminin oldugu
belirlenmistir. ilde bulunan Ahi Evran Universitesi Ziraat
Fakiiltesi biinyesinde bir adet arasgtirma serasi ve Cigekdagi
ilcesinde bulunan serada sebze yetistiriciligi yaninda aragtirma
seras1 olarak kullanilan bir seranin mevcut oldugu ve igerisinde
yetistirme teknigi ve igletmeye ait ¢esit caligmalarinin yapildigi
belirtilmistir. Ilde bulunan sera ve yiiksek tiinel isletmelerinde
sirastyla % 50 ve yaklasik % 74 oraninda toprakli tarim
yapildig1 belirlenmigtir. Tiiplerde yetistiriciligin ise ilin Kaman
ilgesinde bulunan kooperatif seralarinda tiiplii ceviz fidanlarmin
yetistirildigi bunun yaninda erkencilik amaciyla serasinda fide
yetistirip acik tarlasina dikim yapan isletmelerinde bulundugu
belirlenmistir. Serik bolgesinde yapilan modern yetistiricilikte
iireticilerin % 87.5’inin perlit, % 12.5 inin kayayiinii kullandig
belirlenmistir. Ilde bulunan topraksiz tarim isletmelerde ise iiriin
yetistirme ortami olarak kokopit kullanildigi belirlenmistir.
Tiizel ve ark. (2010) tarafindan Antalya ilinin Serik il¢esinde
yapilan c¢aligmada modern seralarm tamaminda bombus ari
kullanimi1  varken geleneksel seralarda bombus arilarinin
kullanimmin yaygm olmadigini  bildirmistir. ilde mevcut
seralarda % 60, yiiksek tiinellerin ise tamaminda tozlagsma
amaciyla herhangi bir islem yapilmadig1 belirlenmistir. lde
modern anlamda iretim yapan ii¢ isletmede tozlagmanin
bombus arist ile yapildigi ve havalandirma agikliklarinda
arilarin  ¢ikisini Onlemek amaciyla bocek tilii kullandiklar
belirlenmistir.

Geleneksel sera ireticilerinin dekara 5 ton kadar ciftlik
giibresi uygularken kimyasal giibre olarak amonyumlu ve
potasyumlu giibreler kullanmaktadirlar (Tiizel ve ark. 2010).
Ilde organik giibre olarak koyun ve biiyiikbas hayvan giibresi
kullaniminin  yaygin oldugu ve dikimden O&nce topraga
karistirildigi bunun yaninda kimyasal giibre olarak amonyumlu
ve potasyumlu giibreler kullandig1 belirlenmistir.
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Cizelge 5. Sera ve yiiksek tiinellerin iklimlendirilmesi.

Table 5. The acclimatization of greenhouses and high tunnels.

135

A . R Sera Yiiksek tiinel

Iklimlendirme bilgileri Cevap Sinifi Uretici sayist % Uretici sayist %
Dogal havalandirma 8 80.00 15 100.00
Havalandirma sekli Dogal+Mekanik havalandirma 2 20.00 - -
Toplam 10 100.00 15 100.00
Kiregle badana yaparak 1 10.00 - -
Is1 perdesiyle 1 10.00 - -
Golgeleme tiilii 3 30.00 1 6.67
Golgelendirme sekli Kireg¢+digtan orterek 1 10.00 - -
Mermer tozu 1 10.00 - -
Golgeleme yapilmiyor 3 30.00 14 93.33
Toplam 10 100.00 1 100.00
Dondan koruma 3 30.00 5 33.33
. Bitki istekleri 1 40.00 - -
Isitma hangi amagla yapilmaktadir Jsitma yapilmiyor 6 60.00 10 66.66
Toplam 10 100.00 15 100.00
Jeotermal 1 10.00 - -
Komiir 1 10.00 1 6.67
Komiir+odun 1 10.00 - -
Isitmada kullanilan yakat tiirii Komiir+motorin 1 10.00 - -
Tiipgaz - - 4 66.66
Isitma yapilmiyor 6 60.00 10 -
Toplam 10 100.00 15 100.00
Evet 2 20.00 1 6.67
Serinletme yapiliyor mu Hayir 8 80.00 14 93.33
Toplam 10 100.00 15 100.00

Cizelge 6. Yetistiricilige ait bilgiler.
Table 6. Information belonging to cultivation.

Yetistiricilige Ait Bilgiler Cevap Sufi retic sayzlera % reti Sa;:s‘:ksek tiinel %
Sebze iiretimi 5 50.00 11 73.33
Yapilma amaci (yararlanma sekli) Aragtirma Seralari 2 20.00 - -
nedir Fidan 2 20.00 - -
Fide 1 10.00 4 26.67
Toplam 10 100.00 15 100.00
Topraksiz 3 30.00 - -
Uriin yetistirme ortami1 nedir ;(ig {i(dhe g gggg 1}1 ;223
Toplam 10 100.00 15 100.00
Tek {iriin yetistiriciligi 5 50.00 1 6.67
e . Ilkbahar yetistiriciligi - - 4 26.67
Yetistiricilik sekli flkbahar+Sonbahar yetistiriciligi 5 50.00 10 66.67
Toplam 10 100.00 15 100.00
Bambus aris1 3 30.00 - -
Tozlagma nasil saglaniyor Vibrasyon ! 10.00 - .
Dogal 6 60.00 15,00 100,00
Toplam 10 100.00 15 100.00
Organik 4 40.00 11 73.33
Kimyasal 4 40.00 4 26.67
Ne tiir giibre kullaniyorsunuz Organik+Kimyasal 1 10.00 - -
Yok 1 10.00 - -
Toplam 10 100.00 15 100.00

Isitma ve serinletme maliyetlerinin getirecegi ek maliyetler
g6z Oniine alinarak isletmelerin tek iiriin veya ¢ift {irlin
yetistiriciligini benimsedigi, Tek iiriin yetistiriciligi yapan
modern seralar tiim yil boyunca iiretim yapmakta ve daha fazla
verim alabilmekteyken ¢ift iiriin yetistiriciligi yapan ireticilerin
ekolojik isteklerden Once yetistiricilik tecriibelerinin ve yeterli
1sitma sistemleri olmadiklari i¢in ¢ift {irlin yetistiriciligi yaptigt
belirlenmistir. Yorede 6nceki galismalara benzer olarak 1sitma
maliyetlerinin ~ yliksek  olmast  nedeniyle ¢ift iiriin

yetistiriciliginin yaygm oldugu belirlenmistir (Canakci ve
Akinct 2007; Emekli ve ark. 2007; Tiizel ve ark. 2010; Gale ve
ark. 2014). Oysaki ilde mevcut jeotermal kaynaklarin seracilikta
kullanilmas: ile ilin i¢ pazara oldugu kadar ihracata katki
yapacak potansiyeli vardir. Ancak ilde bu potansiyeli harekete
gecirecek dinamikler heniiz olugmadigindan yorenin sahip
oldugu ortiialti potansiyeli yillar itibariyle artis gostersede
beklenen diizeyde olmadigi sdylenebilir.
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4. Sonug

Kirgehir ilinde sera ve yiiksek tiinel isletmelerinin
yetistiricilik siireleri géz Oniine alindiginda heniiz yeni
olduklari, isletmelerin plansiz ve projesiz yapilar1 piyasadan
aldiklar1 ve gevreden goérerek herhangi bir demirci ustasina insa
ettirdikleri ve uzman kisilerden yardim almadiklar
belirlenmistir. {lde yeni baglayan &rtiialt1 faaliyetlerinin uzun
vadede yapisal olarak ortaya ¢ikacak sorunlarin Oniine
gecilebilmesi amactyla alinacak tedbirler ileriki yillarda verim
kayiplarinin azaltilmasi bakimindan énemlidir.

Ilde UV katkili malzemenin kullanilmasi értii malzemesinin
dayanimi agisindan uygun olsa da, karasal iklime sahip ilde IR
katkili plastikler, 1s1 perdeleri ve bireysel yapilar yerine blok
yapilarin insa edilmesi 1s1 korunumu agisindan 6nemlidir.

Cigekdagi ilgesinde bulunan bir adet 180 dekarlik sera
isletmesi ilin en bilyiik ve tek modern isletmesidir. Bu isletmede
1sitma jeotermal enerji ile saglanmaktadir. Isletmede galisan
miihendis, teknisyen ve siirekli isciler ile birlikte yaklagik 200
kisilik istthdam yaratmakta ve yurt i¢i oldugu kadar yurt disina
da iirlin pazarlayarak yore ve iilke ekonomisine biiyiik katkilar
saglamaktadir. Jeotermal enerjinin sagladigi ucuz enerji ile yil
boyu yetistiriciligin miimkiin oldugu ilde modern sera
isletmelerinin yayginlastirilmas: amaciyla hibe ve tesviklerin
verilmesinde yore ireticisine kolayliklar saglanmasi ve yorede
organize sera bolgelerinin  kurulmasi ortiialti  tariminin
geligtirilmesi agisindan olduk¢a dnemlidir.

Anket yapilan isletmelerde ireticilerin sera yapilarini
arttirmak isteginde olduklar1 ancak Kkarsilastiklari sorunlar
arasinda; arazi yetersizligi, kalifiye isgilicli ve sermaye azlig1
gelmektedir. Ayrica yorede kiiciik aile isletmelerinin jeotermal
kaynaklardan yararlanmak istediklerini ancak sermaye
yetersizligi ile bu enerji kaynaklarindan yararlanmalarinin ilk
yatirrm  maliyetleri ~ bakimindan ~ miimkiin  olmadigi
belirlenmistir. Bu nedenle jeotermal enerjinin ilk yatirim
maliyetlerinin yetkili kurum ve kuruluslarca saglanarak yore
tireticisinin kullanimima kullanim bedeli karsiliginda sunulmasi
yorede sera aktivitesinin artmasi ve yorenin seracilikta cazibe
merkezi haline getirilebilmesi i¢in oldukca 6nemlidir.
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Anahtar Kelimeler:

Seker misir
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Kardes koparma

Caligma, seker musirda kardes ve ikinci koganin koparilmasinin taze kogan verim ve
oOzelliklerine etkisi ile koparilan kardeslerde bulunan ikinci kocanin kérpe muisir olarak
degerlendirme olanaklarmi arastirmak amactyla yuriitilmiistiir. Denemeler 2014 ve 2015
yillarinda “BATEM TATLI” seker musir ¢esidi kullanilarak tesadiif bloklart deneme desenine
gore li¢ tekerrtirlii olarak Isparta’da kurulmustur. Kardesler ve ikinci kocanlar korpe musir
olarak kogan piiskiilii ¢ikigindan itibaren 3. giinde, taze tiiketim olarak ise siit olum devresin
sonunda hasat edilmistir. Taze ve korpe kogan verim ve ozelliklerine kardes ve ikinci kogan
koparmanin etkisi her iki yilda da istatistiksel olarak 6nemli olmus, en uzun kogan boyu
(2014°de 18.1 cm, 2015°de 17.5 cm), en kalin kogan ¢ap1 (2014°de 37.3 mm, 2015°de 34.2
mm) ve kocan agirlig (2014°de 206.7 g, 2015°de 194.2 g) kardes ve ikinci kogan koparilan
uygulamada Slgiilmiistiir. En yiiksek taze kocan sayis1 (2014’de 7798.5 adet da™®, 2015°de
7672.7 adet da®) ve verimi (2014’de 132.4 kg da®, 2015°de 123.6 kg da™) kontrol
uygulamasinda belirlenmistir. En diisiik taze kogan degerleri uygulamalara gére degismistir.
Uygulamalar arasinda korpe kogan verim ve 6zellikleri (korpe kogan sayisi diginda) her iki
yilda da istatistiksel olarak 6nemli olmamistir. En yiiksek korpe kogan sayis1 (2014°de 8136.7
adet da™ ve 2015°de 8025.6 adet da™) kontrol uygulamasinda sayilmustir. Sonug olarak, kardes
ve koparilan ikinci koganlarin birinci kogan boyutlarina azda olsa pozitif katki yaptigi, elde
edilen koganlarin kdrpe misir olarak degerlendirebilecegi sdylenebilir.
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The study was conducted with aim to investigate the effects of removing tiller and second cop
on fresh corn yield and its characteristics and also to evaluation possibility as baby corn of this
second cop. The field experiments were set up according to a randomized complete block
design with three replications using “BATEM TATLI” sweet corn cultivar in 2014 to 2015
years in Isparta. Tillers and second cobs were harvested on the third day of the tasseling period
as baby corn while fresh cobs were harvested at the end of their milk stage. Removing of
tillers and the second cops were significantly affect the yield and other properties of fresh cobs
in the both years. Highest ear length (18.1 cm in 2014 and 17.5 cm in 2015), highest ear
diameter (37.3 mm in 2014 and 34.2 mm in 2015) and highest ear weight (206.7 g in 2014 and
194.2 g in 2015) were determined from both the tiller and the second cop removal practices.
The highest fresh ear number (7798.5 adet da™ in 2014 and 7672.7 adet da™ in 2015) and yield
(132.4 kg da* in 2014 and 123.6 kg da™ in 2015) were determined from the control practices.
The yield and other properties (except for baby corn number) of baby corn among practices
were not statistically significant in both years. The highest baby corn numbers
(8136.7 number da® in 2014 and 8025.6 number da® in 2015) were determined in control
practices. As a result, it is said that little providing positive contribution to development of
main cob with removing of tillers and the second cob, and its can be evaluated as baby corn.

* Bu ¢alisma AGROSYM 2017°de poster olarak sunulmus ve 6zeti yayimlanmistir.
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1. Giris
Korpe misir, kogan piskiilii ¢ikarma devresinde
tozlagmadan hemen O©nce hasat edilen olgunlagmamig

yenilebilen koganlara denir (Galinat 1985). Korpe musir
genellikle taze olarak tiiketilmektedir, fakat dondurulmus ve
konserve olarak da degerlendirilmektedir. Taze, konserve ve
dondurulmus korpe musir; sandvig, corbalarda, pizzalarda,
piring biryani, siislii gevrek hali ile sebze salatalarinda,
kizartilmus sekilde ve tursu yapiminda kullanilmaktadir (Najeeb
ve ark. 2011). Misirin yemlik degeri ve yesil aksam verimi diger
biitiin tahil tiirlerinden yiiksek olup, korpe misir hasadindan
sonra kalan sap ve kogan yaprag: gibi yan iiriinler taze ot olarak
hayvan beslenmesinde kullanilabilmektedir. Kérpe musirin kisa
vejetasyon siiresine sahip olmasi nedeniyle giibreleme miktari,
sulama sayist ve diger girdileri daha azdir. Bu durum iiretim
maliyetini diigiirmektedir. Bu 6zelligi ile miinavebe ve ara
bitkisi olarak iiretim planlamasina alinabilir (Satyanarayana
1997).

Diinyada en fazla kdrpe musir iretici iilkeler, Tayland, Sri
Lanka, Cin, Tayvan, Zambiya, Giiney Afrika, Kostarika,
Guetelama ve Honduras’tir (Anonim 2014a). En fazla tiiketici
iilkeler ise Ingiltere, ABD, Hollanda, Kanada, Almanya,
Malezya, Tayvan, Japonya ve Avustralya’dir. Tayland diinyada
en fazla korpe musir iireten iilkelerin basinda gelmektedir.
Tayland’da taze, dondurulmus ve konserve kdrpe misir, en fazla
tilketilen popiiler sebzeler arasindadir. Diinya koérpe musir
ticaretinin yaklasik %80°ni tek basina Tayland tarafindan
yapilmaktadir ve yaklasik 30 iilkeye kdrpe musir, 100 iilkeye ise
tatl musir ihracati gergeklestirmektedirler (Anonim 2014a).

Misir alt tiirlerine gore degismekle birlikte 50-60 giin
stiresinde hasat edilebilmektedir. Bu 6zelligi ile lilkemizde tiim
bolgelerde ve farkli tarim teknikleri kullanilarak yetistirilebilir.
Ornegin, ara iiriin, birlikte ekim, yem bitkisi amagli ekilen
musirlarin korpe koganlari, ikinci koganlar, kardeslerin kocan
baglayanlar1 korpe misir amaciyla hasat edilebilir. Benzeri
tarimsal uygulamalar ile daha yiiksek ekonomik gelir ve
arazinin daha etkili kullanimint saglamig olur. Seker misirinin
atdisi ve sert musira gore dezavantajlarindan birisi koganinin
daha kiigiik olmasidir ve tiiketici eger seker misirini tanimiyorsa
tercih etmemektedir. Bu nedenle kardes ve ikinci koganlarin
koparilmasi ile birinci kogana daha fazla besin maddesi gitmesi
ve koganini daha biiyiik olmast hedeflenmektedir. Bu arastirma,
kardeslenme oOzelligi olan seker misirda kardeslerin ve ikinci
kocanin koparilmasinin taze kogan boyutlarmma ve koparilan
kardeslerde bulunan koganlarin ve ikinci koganin kérpe musir

olarak degerlendirme olanaklarin1  arastirmak amaciyla
yiriitilmistiir.
2. Materyal ve Yontem

Aragtirma, Isparta kosullarinda, Batem tathi seker musir
cesidi kullanilarak 2014 ve 2015 yillarinda tesadiif bloklari
deneme desenine gore 3 tekerriirli olarak yiiriitiilmiistiir.
Denemenin yiriitildiigi Isparta ili, 1050 metre rakimli Akdeniz
ile Orta Anadolu bdlgesinin gegis alaninda yer almaktadir. Tipik
bir karasal iklim hiikim siirmekte, kislar1 soguk ve yagisli,
yazlar1 sicak ve kuraktir. Deneme yillar1 ve alanina ait iklim
ozellikleri Cizelge 1°de verilmistir.

Deneme alani topragi killi-tinli, hafif bazik, kire¢ orani
yiiksek ve organik madde orani diisiik yapidadir.

Deneme, her iki y1lda da Nisan ayinin sonunda kurulmustur.
Denemede parsel sira uzunlugu 5mve 4sira olarak

Cizelge 1. Deneme alanina ait iklim verileri.*

Table 1. Climatic data belong to experimental area.

Iklim  Yullar Aylar Toplam /
faktorleri Mayis  Haziran Temmuz Agustos Ortalama
Yagis 2014  107.0 42.8 0.8 10.2 160.8
(mm) 2015 67.5 92.2 3.0 434 206.1
Uzun 50.8 28.4 184 0.8

yillar 98.4

Ortalama 2014 14.5 19.1 23.7 23.2 20.1

sicaklik 2015 13.2 18.3 24.2 23.8 19.9
() uUan 156 201 223 239

yillar 20.5

Nispi 2014 62.4 52.7 45.3 45.9 51.6

nem (%) 2015 61.1 63.5 43.9 51.0 54.9
Uzun 50.3 53.0 45.8 44.5

yillar 48.4

*Isparta Meteoroloji istasyonundan alinmistir.

diizenlenmis, bloklar arasinda 2 m, her parsel arasinda 1 m
aralik birakilmistir. Ekimden 6nce parsellere markor ¢ekilmis ve
70 cm sira arasi ve 18 cm sira iizeri mesafede (70 cm x 18 cm),
her ocaga iki tohum gelecek sekilde 3-5 cm derinlige elle
ekilmigtir. Cikistan sonra her ocakta bir bitki kalacak sekilde
tekleme yapilmugtir. Dekara 15 kg azotun 1/3 ekimle, kalan 2/3
bitki diz boyu (35-40 cm) doéneminde amonyum siilfat
formunda (%21), 8 kg da® saf fosfor tamami ekimle birlikte
triple siiper fosfat formunda uygulanmistir. Tohumlar ekimden
itibaren damlama sulama sistemi ile sulanmugtir.

Hasat; kdrpe misir hasadi, kogan piiskiilii ¢ikigindan itibaren
3. giinde (Bar-Zur ve Saadi 1990) (yaklagik 55-70 giin arasinda)
ve taze kocan hasadi ise siit olum devresinin sonuna dogru hasat
edilmigtir. Kardesler ve ikinci koganlar (korpe musir olarak)
kogan piiskiilii ¢ikigindan itibaren 3. giinde koparilmigtir. Hasat
edilen korpe misirda korpe musir boyu (cm), kérpe musir ¢api
(mm), tek korpe kocan agiligi (g), korpe kogan sayisi
(adet da™) ve ayrica taze ot verimi (kg da™t), siit olum devresinin
sonunda taze koganlarda ise kocan agirhigi (g), kocan capi
(mm), kocan boyu (cm), taze kocan sayisi (adet da'l) ve taze
kogan verimi (kg da™) Slgiimleri yapilmustir (Goziibenli ve
Konuskan 2009).

Elde edilen veriler, SAS 5.1 istatistik paket programindan
faydalanilarak tesadiif bloklar1 deneme desenine goére varyans
analizleri yapilmis ve ortalamalar arasindaki farkliliklar LSD
testine gore karsilagtirilmustir (Steel ve Torrie 1980).

3. Bulgular ve Tartisma

Seker misirda kardes ve ikinci koganin koparilmasinin taze
kogan verimi ve kogan Ozelliklerine etkisi istatistiksel olarak
(kogan ¢apinin ikinci yili hari¢) 6nemli olurken, dekara korpe
kogan sayist1 disinda, korpe musir kogcan Ozelliklerini
etkilememistir (Cizelge 2, 3). Kogan boyu, c¢ap1 ve agirligi
bakimindan yillar arasinda istatistiksel olarak fark ¢ikmazken,
dekara taze kogan verimi ve taze kogan sayisi birinci y1l ikinci
yildan daha yiiksek olmustur. Bu farklilik birinci yildaki dekara
kogan sayisinin daha yiiksek olmasindan kaynaklanmaktadir.
Her iki yilda da (2014 ve 2015) en uzun kogan boyu, c¢ap1 ve
kogan agirligr sirastyla, 18.1-17.5 cm, 37.3-34.2 mm ve 206.7-
194.2 g ile kardes ve ikinci kogan koparilan parsellerde, en
yiiksek taze kogan verimi (132.4-123.6 kg da®) ve sayisi
(7798.5-7672.7 adet da') ise kontrol uygulamasindan elde
edilmistir. Kogan ozelliklerinin en diisiik degerleri kontrol
uygulamasinda, kogan sayisi ve taze kogan veriminin en diisik
degerleri ise kardes ve ikinci kogan koparilan parsellerde
belirlenmistir (Cizelge 2). Toplam taze kogan veriminin
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diismesi kardeslerin ve ikinci kocanin koparilmasi ile
aciklanabilir. Park ve ark. (1989) seker misirinda kardeslerin
koparilmasi ile kogan boyunun kisaldigi ve kogan ¢apinin ise
etkilenmedigi bildirilirken, Sencar ve ark. (1999) her iki
karakterin de etkilenmedigi, Hanna ve Story (1992) tek kogan
agirhgim distigini bildirilmistir. Yazgan ve Celik (1992) ise
kardes almanin tek kocan agirligini artirdigy tespit edilmistir.

Kara ve Akman (2002) seker musirinda; kardeslerin
uzaklagtirilmas1 kogan boyunu ve kogandaki tane sayisini
etkilemedigini, kogan sayist ve veriminin  distiigiini

bildirmislerdir.

Aragtirmada kardes + ikinci koganin koparilmasinin kdrpe
kocan oOzelliklerine etkisi, dekara kdrpe kogan sayist disinda
istatistiksel olarak 6nemli olmamistir. Benzer sekilde yillar
arasinda da fark ortaya ¢ikmamistir (Cizelge 3). Dekara kogan
sayisinda ise uygulamalar arasindaki fark her iki yilda da
istatistiksel olarak 0.01 diizeyinde Onemli olmustu. Dekara
kogan sayisi kontrol uygulamasinda (2014’de 8136.7 adet da™,
2015°de 8025.6 adet da™) kardes + ikinci kogan koparilan
uygulamasindan (2014’de 456.3 adetda™, 2015°de 599.5
adetda®) 6nemli oranda daha yiiksek olmustur. Bu fark
kardeslerin kogan baglamamasi ve ¢esidin 2. kocan baglama
ozelliginin digiik olmasindan kaynaklanmaktadir. Batem tath

cesidinin  kardes sayist ortalama 3.40 adet /bitki kardes
olusmustur. Bu kardesler yesil ot amaciyla hasat edilebilir.
Aragtirmada kardes koparma ortalama birinci y1l 3372 kg da™,
ikinci y11 3205.8 kg da™ yesil ot elde edilmistir.

Korpe kogan tiretiminde verim kadar kogan 6zellikleri de
pazarlama bakimindan biiyiik énem tasimaktadir. TAS 1504-
2007 kalite siniflarina gore, “Ektra” sif kérpe misir uzunlugu
9.0-13.0 cm, I. Sinif 7.0-8.9 cm ve II. Smif 4.0-6.9 cm olmalidir
(Anonim 2014b). Arastirmada korpe musir kogan boylar 8.2 ile
9.3 cm arasinda degismis ve pazarlanabilir sinifta yer almustir.
Wang (2009) pazarlanabilir korpe misir boyunun en diigiik 4-9
cm, capmin 1.0 ile 1.5 cm arasinda olmasi gerektigini
bildirmiglerdir. Bar-zur ve Saadi (1990) ideal korpe kogan
boyunu 5-10 cm ve ¢apinin 8.5-17.0 mm oldugunu rapor
etmiglerdir. Asaduzzaman (2014) cesitlere gore degismekle
birlikte kdrpe kogan boyunun 9.6-10.8 cm, ¢apinin ise 15.0-17.0
mm arasinda degistigini tespit etmistir. Almeida ve ark. (2005),
Silva ve ark. (2006), Wang (2009) ve Kara ve ark. (2017) korpe
musirin kogan veriminin gesitlerin kardeslenme 6zelliklerine,
morfolojik yapilarina, erkenci ve gec¢i olmalarina, kogan
baglama sayist gibi Ozeliklerine bagli olarak onemli Olciide
degistigini bildirmislerdir.

Cizelge 2. Seker misirda kardes ve ikinci koganin koparilmasinin taze kogan verimine ve bazi 6zelliklerine etkisi.

Table 2. Effect on fresh corn yield and some characteristics of tiller and cob removal in sweet corn.

Kogan boyu (cm)

Kogan ¢ap1 (mm) Kogan agirlig (g)

Uygulamalar 2014 2015 2014 2015 2014 2015
Kontrol 16.0b 15.3b 34.3b 323 192.0b 185.5b
Kardes koparma 17.3ab 16.4 ab 35.6ab 334 202.0a 190.3 ab
Egggfﬁ\‘a’e 2. kogam 18.1a 175a 37.3a 342 206.7a 19422
Yillar 17.1 16.4 35.7 33.3 200.2 191.0
LSD uygutama 2.10 117 2.50 o.d 8.92 6.68
F degeri uyguiama 8.5** 12.0** 15.2** 4.0 16.6** 21.0**
C.V (%) 73 45 58 6.7 7.9 6.6
Uygulamalar Taze kogan sayisi (adet da™) Taze kogan verimi (kg da™)

2014 2015 2014 2015
Kontrol 77985a 7672.7 a 132.4a 1236a
Kardes koparma 7687.6 a 7574.6 a 129.0a 1190a
Eg;gﬁ;;e 2. kogant 7545.4b 6807.3b 104.4b 98.2¢
Yillar 7677.2 A 73515B 1219 A 1136 B
LSD uygutama 125.6 684.3 13.8 8.31
F degeri uyguiama 17.4** 20.3** 50.3** 42.6%*
C.V (%) 35 6.3 8.0

**: P<0.01 seviyesinde onemli, 6.d: dnemli degil.

Cizelge 3. Seker misirda kardes ve ikinci koganin koparilmasimin kérpe kogan sayisina ve bazi 6zelliklerine etkisi.

Table 3. Effect on baby corn number and some characteristics of tiller and cob removal in sweet corn.

Korpe kogan agirlig (g) Korpe kogan ¢apt (mm)  Korpe kogan boyu (cm) Korpe kogan sayist (adet da™)
Uygulamalar 2014 2015 2014 2015 2014 2015 2014 2015
Kontrol 22.3 25.6 14.9 141 8.9 9.3 8136.7 a 8025.6 a
Kardes koparma - - - - - - - -
Kardes ve 2. kogam 205 228 136 127 82 87 4563 599.5b
koparma
Yillar 214 24.2 14.2 134 8.6 9.0 4295.2 4312.2
LSD uygutama 6.d 6.d 6.d 6.d 6.d 6.d 1326.2 1425.8
F degeri uyguiama 0.1 7.0 0.1 4.0 7.2 1.0 2803.4** 3578.4**
C.V (%) 2.2 1.9 49 2.6 1.8 7.2 35 5.1

6.d: 6nemli degil.
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4. Sonug

Seker musirda kardes ve ikinci koganmn koparilmasi ile
kogan boyu, ¢ap1 ve agirlhigimni artirirken, taze kogan sayisini ve
verimini azaltmigtir.

Koparilan ikinci kocanlarin kdrpe musir boyu, capt ve
agirliklart bakimindan uygulamalar arasinda istatistiksel olarak
fark ¢ikmamug, fakat dekara korpe kocan sayisi kontrol
uygulamasinda daha diisiik olmustur.

Seker musirda kardesler kogan baglamamistir. Bu nedenle
korpe kogan hasadi yapilamamustir. Koparilan bu kardesler yesil
ot olarak degerlendirilebilir.

Sonug olarak, koparilan kardeslerin yesil ot amaciyla
kullanimi, TAS 1504-2007 kalite siniflarina gore ikinci
koganlarin kdrpe musir olarak degerlendirilebilecegi ve ayni
zamanda birinci kocan boyutlarina pozitif katki yaptigi goz
ontine alindiginda uygulanabilir bir ydontem oldugu sdylenebilir.
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Proliferation of invasive of annual plant species and thorny shrubs such as Christ’s thorn
(Paliurus spina-christi) is common in Mediterranean rangelands due to climatic shifts and
heavy grazing. Improved practices are needed to manage such invasive species. This study
assessed how improved rangeland practices affected herbage yield and quality, botanical
composition in the Canakkale in western Turkey. The rangeland practices were: 1. control (no
improvement practices (C), 2. removal of Christ’s thorns followed by forage crop planting (R),
3. use of herbicides to treat Christ’s thorn shrubs (H), 4. removal of Christ’s thorn shrubs by
grubbing with dozers and rippers (M), and 5. the shrubs were cut out in the rangelands
dominated with Christ’s thorn. The field has been plowed deep by a tractor. Then, it had been
used as field for 10 years (sown with wheat). At the end, it has been turned back in the form of
rangelands by sowing forage crops (F). The seeding practice has been done into bare parts of
the rangelands that were occurred due to the removal of Christ’s thorn. The treatment plots
were seeded with perennial ryegrass, orchardgrass and alfalfa. Control had the greatest number
of species (45 species) whereas mechanically-treated plot had the least (28 species). All
treatments increased herbage yield and grazed herbage quantities of the rangelands. The
mechanically-treated rangeland increased yield by 2.5 folds compared with control.
Treatments did not affect herbage quality of the rangelands. Results indicate that improvement
practices improved rangelands invaded with Christ’s thorn shrubs.
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Akdeniz meralarinda iklim ve asir1 otlatma sonucunda tek yillik bitki tiirleri ile karagali
(Paliurus spina-christi), gibi dikenli ¢alilarda artig olmaktadir. Bu ¢aligma ile Bat1 Tiirkiye’de
(Canakkale) mera iyilestirme caligmalarmim meranin botanik kompozisyonu, ot verimi ve
kalitesine nasil etki ettigi belirlenmistir. Iyilestirme uygulamalarinda 1. kontrol (higbir islem
uygulanmayan (C)), 2. karagalilarin uzaklastirilarak, yem bitkileri ekilen mera (R), 3.
herbisitlerle calilar1 yok edildigi mera (H), 4. dozer ve riper ile ¢alilar1 kokiinden sokiilerek
uzaklastirilmig alan (M), 5. uzun yillar tarla olarak kullanildiktan sonra tohumlanarak
olusturulan mera (F). Biitiin uygulama alanlarinda tohumlama yapilmistir. Tohumlamada gok
yillik ¢im, domuz ayrig1r ve yonca kullanilmistir. Arastirma bulgularina gore; en fazla tiir
(45 adet) kontrol merasinda, en az ise mekanik olarak karagalnin yok edildigi (28 tiir) merada
belirlenmistir. Yapilan tiim 1slah ¢aligmalari meralarin kuru ot verimi ile yenen ot miktarmi
onemli derecede artirmistir. Kuru ot verimi en fazla mekanik olarak ¢alilarin yok edildigi
merada olmus ve verim 2.5 kat artmistir. Islah ¢aligmalari meralarin ot kalitesini
degistirmemistir. Bu durum iilkemizdeki karagali ile kapli meralarda 1slahin kaginilmaz oldugu
sonucunu dogurmaktadir.

1. Introduction

Rangelands cover about 26% of land surfaces in the world production mostly through grazing. They are also feeding,
(FAO 2015) and 18.8% of land surfaces in Turkey (TUIK sheltering and reproduction sites for wild species. Intense uses
2017). Rangelands are the greatest sites used for animal feed may destroy the normal conditions and plant cover of these sites

© Akdeniz Universitesi Ziraat Fakiiltesi


http://dx.doi.org/10.29136/mediterranean.393540
http://www.dergipark.gov.tr/mediterranean
mailto:agokkus@yahoo.com
mailto:alaturkf@comu.edu.tr

142 Ozaslan Parlak ve ark./Mediterr Agric Sci (2018) 31(2): 141-147

(Heady 1973). Especially in rangelands with dominant
Mediterranean climate, heavy grazing activities resulted in
significant increases in populations of annual species (Aegilops,
Bromus, Hordeum, Cynosurus, Taeniatherum, vb.), thorny
shrubs like Christ’s thorn (Paliurus spina-christi) and prickly
burnet (Sarcopoterium spinosum) and thorny-leaved junipers
(Juniperus oxycedrus) (Montalvo et al. 1993; Seligman 1996;
Lavorel et al. 1999; Sternberg et al. 2000; Ozaslan Parlak et al.
2011a). Some of these shrubs are ever-green species and may
supply year-long quality feed source for goats (Ozaslan Parlak
et al. 2011b). Christ’s thorn is common over the rangelands
without goat grazing. It is a defoliate species and provides high
quality feed source in spring, summer and autumn. However, it
is grazed only by goats because of thorny nature of the shrub.
Thorns may create injuries in mouths and udders of the other
animals. Regional people usually deal with livestock activities
and they never use the rangelands with Christ’s thorn cover.
Such a case then results in ever-increasing Christ’s thorn
population over these rangelands.

Besides heavy grazing over regional rangelands, some
fertile rangelands are converted into agricultural lands. The
lands converted from rangelands and used for agriculture for
long time then left for rangelands again with 4243-numbered
Rangeland Law. The rangelands exposed to heavy grazing,
transformations to agricultural lands and grazed with the same
animals all the time seriously destroyed vegetative cover of
those rangelands and now improvement is evident for such sites.
There are several methods and approaches used for
improvement of rangeland vegetative covers. Mechanic or
chemical methods are common to remove shrubs from the
rangelands. Especially the mechanical approach is both a cheap
and environment-friendly method. However, removal of shrubs
with dozers and rippers may destroy soil structure and thus alter
vegetative cover and soil structure significantly (Vallentine
1989). With foliar chemicals on the other hand, there is not
intervention to soil, but serious alterations are evident in
vegetative cover (Thilenius et al. 1974; Murray et al. 1991).
Following the mechanical and chemical control practices,
seeding is preferred to replace old vegetation with forages (Link
et al. 2017). It was reported that mechanical shrub control and
subsequent seeding practices reduced shrub population and
improved herbage yield of rangelands (Adema et al. 2004).

g t:{/@ X

£

The Ministry of Food Agriculture and Livestock of Turkey
have been  implementing  comprehensive  rangeland
improvement and management projects in accordance with
4243-numbered and 02.28.1998-dated Rangeland Law in almost
every province of Turkey. Remarkable success was achieved in
some of these works, but desired outcomes were not achieved in
some others. However, success of reclamation or improvement
works have usually assessed visually, scientific approaches
haven’t been used to assess the success of such practices. The
present study was conducted to scientifically assess the
improvement practices implemented by Canakkale Provincial
Directorate of Agriculture over the rangelands of Hacipehlivan
village of Biga town. For this purpose, two-year data on herbage
yield and quality and botanical composition of rangeland plots
with five different improvement processes were assessed.

2. Materials and Methods

2.1. Description of Research Site

The research was conducted in Hacipehlivan village with
113.2 decare rangeland area. The village is 17 km far from Biga
town and 120 km from Canakkale province. Canakkale located
in northwest part of Turkey. Rangeland site is adjacent to
village settlement area and lies along East-West direction.
Rangeland boundaries are surrounded with 40° 15" 09” N / 27°
24' 24" E - 40° 15’ 16" N/ 27° 24' 58" E coordinates from the
North and with 40° 14’ 20" N / 27° 25' 27" E - 40° 14' 25" N/
27° 25" 36" E coordinates from the South (Figure 1).
Coordinates were measured with "Magellan 310" portable
Global Positioning System (GPS) device.

Animals of the village (400 cattle, 55 goats and 40 sheep)
are grazed over the rangelands. The region has a typical
Mediterranean climate (Tiirkes et al. 2002). Canakkale exhibits
Mediterranean  precipitation regime with the greatest
precipitation in winter and the least precipitation in summer.

Average temperature in Biga was above the long-term
averages in both years. Precipitations were quite low in 2008
and were almost half of long-term averages. But the
precipitations of 2009 were above the long-term averages
(Figure 2).
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Figure 2. Avarage climatic data of experimental period and long years of Biga distict (Canakkale/Turkey).

2.2. Experimental Design

Experiments were conducted over five different sites with
different previous improvement practices. The rangeland
practices were: 1) Control (no improvement practices, (C) these
rangelands are dominated Christ’s thorn (Paliurus spina-christi
Mill.); 2) Removal of Christ’s thorns followed by forage crop
planting (E), 3) Use of herbicides (glyphosate-containing) to
treat Christ’s thorn shrubs (H), 4) removal of Christ’s thorn
shrubs by grubbing with dozers and rippers (25-30 cm depth)
(M), and 5) The shrubs were cut out in the rangelands
dominated with Christ’s thorn. The field has been plowed deep
by a tractor. Then, it had been used as field for 10 years (sown
with wheat). At the end, it has been turned back in the form of
rangelands by sowing forage crops (F).

The spaces created through removal of shrubs with
mechanical and chemical methods were seeded with forage
crops on 12.01.2016. In seeding treatments, 40% legumes and
60% grasses quadruple mixture (Plato alfalfa - Medicago sativa
L., G.S. Gabriele bird’s foot trefoil - Lotus corniculatus L.,
Verdi perennial ryegrass - Lolium perenne L. and orchardgrass -
Dactylis glomerata L.) were used. In mixtures, 15% alfalfa,
25% bird’s foot trefoil, 30% perennial ryegrass and 30%
orchardgrass were used. Grazing did not performed for a year
for better rooting of seeded species. During the sowing and after
sowing, 40 kg ha™ nitrogen (N), 40 kg ha™* phosphorus (P) and
20 kg ha™ potassium (K) were applied with 15-15-15 and 20-
20-0 composed fertilizers. Fertilization was not performed in
subsequent years.

2.3. Investigated Traits

Nutritional composition of the herbage: Samples were
ground and total nitrogen content of 1 g ground sample was
determined with Kjeldahl method. Then total nitrogen content
was multiplied by 6.25 to get crude protein content (AOAC
1990). NDF, ADF and ADL ratios were determined in
accordance with Van Soest et al. (1991) and crude ash was
determined in accordance with AOAC (1990).

Botanical Composition: During flowering of herbaceous
vegetation, samples taken from the fences were separated and
weighed according to the species and the botanical composition
was assessed depending on their weight.

Herbage yield: From the entrance to the end of each
rangeland, eight wire fences (1 x 1x 1 m) were placed in each

30 m with 20 cm grid spacing. Herbage within the fences was
cut from the ground on 12 May 2008 and 15 May 2009.
Harvested herbage was then dried in an oven at 60 °C for 48
hours. Resultant values were converted into decare to get dry
herbage yields per decare.

Herbage consumption: Rangeland herbage samples were
taken through cutting 1 m? sections from inside and outside the
fences. Then quantities of different grazed herbages were
determined for inside and outside the fences.

2.4. Data Analysis

Resultant data were subjected to one-way ANOVA and
means were compared with Duncan’s multiple range test.
Statistical analyses were performed with SPSS software.

3. Results and Discussion

3.1. Botanical Composition

The greatest number of species (45 species) was identified
in control (C) plot. It was followed by E-plots with 36 species.
H-plots with 34 species, F-plots with 33 species and M-plots
with 28 species (Table 1, 2).

Table 1. Number of species and botanical composition (%) of rangeland
plots improved with different methods

Plant Rangelands (species / %0)

Species C* E H M F
Legumes 14 18.0 9 162 11 16.0 9 223 10 190
Grasses 13 523 13 414 12 557 8 513 7 36.4
Forbs 18 29.7 14 424 11 283 11 264 16 446
Total 45 100 36 100 34 100 28 100 33 100

*: (C): Control (no improvement practices; (E): Removal of Christ’s thorns
followed by forage crop planting; (H): Christ’s thorn shrubs were treated with
herbicides; (M): Removal of Christ’s thorn shrubs by grubbing with dozers and
rippers; (F): The shrubs were cut out in the rangelands dominated with Christ’s
thorn. The field has been plowed deep by a tractor. Then, it had been used as field
for 10 years (sown with wheat). At the end, it has been turned back in the form of
rangelands by sowing forage crops.

Natural rangelands are significant sites for preservation and
sustainability of genetic and ecological resources (Richards et
al. 1997). In present study, since the animals were not able to
graze over shrub covered control plot. Species were preserved
in this plot. Ozaslan Parlak et al. (2011c) identified more
number of species in seed bank for shrubland rangelands.
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Table 2. Botanical composition (%) of rangeland plots improved with different methods (C): Control (no improvement practices; (E): Removal of

Christ’s thorns followed by forage crop planting; (H): Christ’s thorn shrubs were treated with herbicides; (M): Removal of Christ’s thom
shrubs by grubbing with dozers and rippers; (F): The shrubs were cut out in the rangelands dominated with Christ’s thorn. The field has
been plowed deep by a tractor. Then it had been used as field for 10 years (sown with wheat). At the end, it has been turned back in the form
of rangelands by sowing forage crops.

No Plant Species ¢ ¢ E E H H M M F F
2008 2009 2008 2009 2008 2009 2008 2009 2008 2009

Legumes

1 Hymenocarpus circinnatus 0.21 0.18 0.33 0.28 0.90 1.02 0.31 1.05

2 Lathryrus cicerum 1.15 0.95 0.17 1.20 1.81 2.01 0.15 0.80

3 Lathyrus salifolia 0.59 1.47 0.91 1.42 0.98 1.91

4 Lotus corniculatus 2.16 2.85 1.98 3.01

4 Medicago lupulina 1.91 2.49 4.38 5.16 2.17 1.32 0.01 0.85

5 Medicago minima 0.59 3.96 1.29 1.85 1.10 1.62 0.31 0.86 0.98 3.38

6 Medicago sativa 3.45 4.05 1.61 2.45

7 Medicago setiro 0.02 0.68 4.03 2.15

8 Onobrychis caput-galli 0.26 0.36 0.48 1.07 0.37 0.95

9 Onobrychis aequidentata 1.26 1.17

10 Scorpiurus muricatus 0.65 2.13

11 Trifolium arvense 0.27 2.28 1.96 2.15 0.69 0.98 1.61 1.66 3.20 1.68

12 Trifolium campestre 1.00 0.83 0.48 0.98 0.55 0.72 1.00 2.52

13 Trifolium echinatum 0.03 0.30

14 Trifolium repens 2.16 0.82 391 4.05

15 Trifolium resupinatum 0.52 3.83 0.66 1.15 2.72 3.13 3.19 3.75 1.03 2.15

16 Vicia grandiflora 3.72 2.96 1.97 1.16 7.99 6.65 3.09 3.02
Total 13.69 22.28 14.07 18.11 15.65 16.16 20.84 23.73 14.86 23.29
Total species 14 14 9 9 11 11 9 9 10 10
Grasses

17 Aegilops sp. 0.27 0.37 1.02 0.96 0.09 0.85 0.95 0.85

18 Avena barbata 6.68 4.95 2.15 3.05 3.15 2.18 2.74 2.05

19 Bromus arvensis 2.07 1.57 0.15 0.10 4.52 2.87

20 Bromus hordaceus 1.18 0.85

21 Bromus squarrosus 0.23 0.15

22 Bromus tectorum 0.55 0.33 0.88 0.58 1.05 1.17 1.64 1.65

23 Carex sp. 0 0.80

24 Dactylis glomerata 7.09 5.68 7.08 7.15 9.51 10.52 1.64 1.65

25 Echinaria capitata 0.09 0.1

26 Festuca valesiaca 0.13 0.55 0.42 0.52 2.15 1.98 1.13 1.85 0.20 1.20

27 Hordeum spotaneum 5.07 4.72 7.75 5.15 6.87 4.95 10.01 8.15 4.85 4.18

28 Lolium perenne 0.35 0 14.85 15.15 5.50 7.50 16.36 20.55

29 Lolium rigidum 18.09 13.55 18.42 16.15 9.38 8.96 8.55 6.81

30 Phalaris paradoxa 6.55 8.54 3.77 2.15 3.18 4.18 6.37 6.85

31 Phleum pratense 10.55 4.00 1.15 0.95 3.75 2.15

32 Poa bulbosa 0.04 0.01

33 Poa trivialis 1.03 0.98 0.96 0.82 0.82 1.03

34 Vulpia muralis 1.73 1.13 291 1.98
Total 58.52 46.14 44.82 37.95 56.86 54.58 52.81 49.75 35.33 37.40
Total species 13 13 13 13 12 12 8 8 7 7
Forbs

35 Anagallis arvensis 0.89 1.00 1.50 2.01 1.05 1.15 3.31 2.15 0.63 0.67

36 Anthemis arvensis 1.09 1.17 1.77 2.15 2.15 2.98 3.17 3.15

37 Asphodelus aestivus 0.36 0.98

38 Ballota nigra 0.36 0.63

39 Campanula lyrata 1.49 1.99

40 Capsella bursa-pastoris 0.06 1.15

41 Centaurea solstitialis 3.63 2.17 7.06 6.95 3.15 3.05 3.18 3.85 7.97 8.05

42 Chenopodium glaucum 2.64 3.95

43 Conium maculatum 2.05 4.53 2.84 4.97 4.85 4.06 3.15 3.65 6.13 3.17

44 Convolvus arvense 0.39 0.65

45 Conyza canadensis 0.32 0.37

46 Crepis sp. 1.06 1.25 2.83 2.65 1.48 2.03 3.37 2.95 6.01 2.17

47 Erodium cicutorium 1.57 1.75 471 4.15 3.14 2.85 2.71 3.45 4.04 2.15

48 Eryngium campestre 7.00 4.52 4.36 472 4.00 3.65 3.88 3.05 5.07 111

49 Euphorbia pubescens 0.07 0 0.68 0.87

50 Galium heldreichii 1.50 0.71 0.89 1.05 1.35 0.96 0.81 0.95 4.95 2.13

51 Geranium dissectum 0 1.27 2.15 3.36

52 Lactuca saligna 1.55 1.26

53 Linum nodiflorum 0.01 0

54 Onosma sp. 0.68 1.05

55 Plantago lanceolata 2.15 3.16

56 Poterium sanguisorba 2.32 4.70

57 Ranunculus repens 0.78 1.25 5.79 5.12 1.39 0.97

58 Salvia sp. 0.06 0.07

59 Scolymus hispanicus 0.16 0.10 7.20 6.89 0.75 1.06 3.18 3.68

60 Sherardia arvensis 0.16 1.17

61 Sinapis alba 2.40 2.40 0.72 1.02 5.08 6.80

62 Sonchus asper 0.24 0.37 0.55 1.02

63 Taraxacum serotinum 1.92 2.01 2.15 2.16
Total 27.79 31.58 40.78 43.94 27.39 29.26 26.35 26.52 49.75 39.31
Total species 18 18 14 14 11 11 11 11 16 16
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Number of species is usually high in rangelands with a less
grazing pressure (Renzhong and Ripley 1997). The rangeland
plot transformed and seeded 15 years ago (F) had the second
place in number of species. Number of species in improved
rangelands years ago decreased because of grazing pressure, but
then increased with the plant seeds coming from the
surrounding sites. The rangeland seeded after herbicide
treatments followed these sites. In that plots, only the shrubs
were removed without creating any hazard on natural
vegetation. Then these sites were seeded with forage crops. The
least number of species were observed in totally-plowed plots
(M and F-plots). Low number of species in those plots was
because of partial removal of vegetation cover through
ploughing. Seeds were buried deeper with ploughing and
emergence was partially hindered.

3.2. Herbage Yield and Herbage Consumption

Following the improvement practices significant increases
were observed in herbage yields of rangeland plots in 2008 and
2009 (Figure 3). The least yields in both years (145.9 kg da™* in
the first year and 224.3 kg da® in the second year) were
obtained from the control (C) plot and the greatest yields
(3870.8 kg ha't in the first year and 5340.6 kg ha™ in the second
year) were obtained from M-plots. It was followed respectively
by E, H and F-plots. The same order of herbage yield of the first
year was also observed in the second year, but yields were
higher in the second year because of higher precipitations of the
year.

There were significant differences in grazed herbage
quantities of the rangeland plots. The M-plots with the highest
yields had also the greatest grazed herbage quantities in both
years (respectively with 2910.1 and 366.8 kg ha™). However,
there were not significant differences in grazed herbage
quantities of H, E and F-plots. The least grazed herbage quantity
was observed in control (C) plot respectively with 1100.16 and
1380.0 kg ha™ in the first and the second year of experiments.

Dozers grubbed the shrubs from 20-30 cm depths and then
the rangeland was leveled and seeded afterwards. Since high-
yield seeds were used, herbage yield of the plot was also high.
Plowing and seeding may be successful in places without any
problems with regard to soil moisture contents (Vallentine
1990). Weeds do not emerge in the first year because of deep
plough and turnover of the soil. With this practice, a kind of
artificial pasture is created (Ozaslan 2005). Yield is usually
higher in rangelands seeded with multiple mixtures (Rumbaugh
et al. 1982; Ta and Faris 1987; Heichel and Henjum 1991).
Legumes had the greatest ratio and broad-leaf species had the
least ratio in botanical composition of mechanical shrub control
plot (Table 2). Such a case indicated high ratios of well
rangeland crops in botanical composition. The rangeland plot
from which Christ’s thorn shrubs were removed 15 years ago
and seeded with forage crops had the second greatest yield. This
plot is also an artificial pasture, but the plot lost high-yield
forage crops since management practices were not obeyed for
years. Such a case then reduced the yield levels of the plot. With
regard to yields, this plot was followed by herbicide treated and
seeded plot. In this plot, natural vegetation was not destroyed.
Only total herbicide was used to control the shrubs over the
rangeland and weeds around the shrubs also died. Therefore, a
decrease was observed in yields as compared to the other plots.
Similar findings were also reported by Laycock and Phillips
(1968), Altin and Tuna (1991) and Ozaslan (1996). An artificial
pasture was also created through transformation from
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Figure 3. Herbage yield and herbage consumption of rangeland plots
improved with different methods (C): Control (no
improvement practices; (E): Removal of Christ’s thomns
followed by forage crop planting; (H): Christ’s thorn shrubs
were treated with herbicides; (M): Removal of Christ’s thorn
shrubs by grubbing with dozers and rippers; (F): The shrubs
were cut out in the rangelands dominated with Christ’s thorn.
The field has been plowed deep by a tractor. Then, it had
been used as field for 10 years (sown with wheat). At the
end, it has been turned back in the form of rangelands by
sowing forage crops. The differences in means indicated
with different letters are significant. (a > b > ¢ > d). Duncan
test, P <0.05).

agricultural field and reseeding two years ago. This plot was
exposed to heavy grazing since it is quite close to the village.
Therefore, yields decreased also in this plot as compared to the
others. Almost half of control plot is covered with Christ’s thorn
shrubs; therefore yield of herbaceous species was quite low
because of shrub competition.

Herbage yields were higher in the second year than in the
first year in all improvement plots. The precipitations of the first
year were quite below the long-term averages and the
precipitations of the second year were twice as much the first
year. Therefore, higher yields were observed in the second year
since precipitation is the greatest factor designating the herbage
yields of rangelands (Vallentine 1990).

3.3. Nutritional Composition of Rangeland Herbage

Significant changes were not observed in herbage quality
(crude protein, crude ash, NDF and ADL) of rangeland plots in
both years. Only the differences in crude ash of treatment plots
in 2009 were found to be significant (Figure 4). Crude protein
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Figure 4. Crude protein (%), crude ash (%), NDF (%), ADL (%) of
rangeland plots improved with different methods (C): Control
(no improvement practices; (E): Removal of Christ’s thorns
followed by forage crop planting; (H): Christ’s thorn shrubs
were treated with herbicides; (M): Removal of Christ’s thorn
shrubs by grubbing with dozers and rippers; (F): The shrubs
were cut out in the rangelands dominated with Christ’s thorn.
The field has been plowed deep by a tractor. Then, it had
been used as field for 10 years (sown with wheat). At the end,
it has been turned back in the form of rangelands by sowing
forage crops. The differences in means indicated with
different letters are significant. (a > b > ¢ > d). Duncan test. P
<0.05).

ratios of improved rangelands were lower than the control plot.
Contrarily, control plot had higher crude ash ratios. In 2009, the
lowest crude ash ratio (10.16%) was observed in E-plots. There
was a significant correlation between crude ash ratio of the
herbage and soil K content. Crude ash ratios increased with
increasing soil K contents. NDF and ADL ratios, indicating
total fibrous compounds of plants, were similar in all
improvement plots and the differences were not significant.

Forage quality is influenced by soil type, climate regime,
plant composition, improvement practices and environmental
factors (Perez-Corona et al. 1998; George et al. 2001). Herbage
nutritional composition was quite similar in all plots. With
regard to botanical compositions, legumes, grasses and forbs
species had closer ratios. Therefore, herbage quality was also
similar. Quite similar herbage quality parameters were reported
in study carried out over the rangelands of Russia (Mikhailova
et al. 2000).

4. Conclusions

The present study was conducted to assess plant
characteristics of rangelands improved with different practices.
Improvement practices were primarily implemented to eliminate
the invasive Christ’s thorn shrub from the rangelands of
Mediterranean region in Turkey. These practices were (C):
control treatment without any improvement practices, these
rangelands are intensely covered with Christ’s thorn (Paliurus
spina-christi Mill.); (E): Removal of Christ’s thorns followed
by forage crop planting (H): Christ’s thorn shrubs were treated
with  glyphosate-containing  herbicides  (Roundup) and
rangelands were seeded with forage crops (perennial ryegrass,
orchardgrass, alfalfa, bird’s foot trefoil); (M): Christ’s thorn
shrubs were removed through grubbing from 25-30 cm depth
with dozer + rippers and rangelands were seeded with the same
forage crops and (F): The shrubs were cut out in the rangelands
dominated with Christ’s thorn. The field has been plowed deep
by a tractor. Then, it had been used as field for 10 years (sown
with wheat). At the end, it has been turned back in the form of
rangelands by sowing forage crops. There were 45 species
identified in control plot. Number of species decreased with
improvement practices and the least number of species (28
species) was observed in plot from which shrubs were grubbed
with dozers. The greatest herbage yield and grazed herbage
quantities were observed in the plot from which shrubs were
mechanically eliminated and seeded with forage crops.
Improvement practices increased herbage yields and grazed
herbage quantities of the rangeland plots. Experimental plots
had quite similar herbage quality parameters. It was concluded
that mechanical control and herbicide treatments were
successful in sites intensely covered with Christ’s thorn.
However, heavy grazing should definitely be prevented to
sustain this success in shrub control.

Acknowledgment

The authors are grateful to Canakkale Onsekiz Mart
University project number BAP 2007/89 that financed studies
on this subject.

References

Adema EO, Buschiazzo DE, Babinec FJ, Rucc TE, Hermida VFG
(2004) Mechanical control of shrubs in a semiarid region of
Argentina and its effect on soil water content and grassland
productivity. Agricultural Water Management 68: 185-194.

© Akdeniz Universitesi Ziraat Fakiiltesi



Ozaslan Parlak ve ark./Mediterr Agric Sci (2018) 31(2): 141-147 147

Altin M, Tuna M (1991) Degisik 1slah yontemlerinin Banarli Koyt
dogal merasinin verim ve vejetasyonu tizerindeki etkileri. Tiirkiye
2. Cayir-Mera Yembitkileri Kongresi, Izmir, pp. 95-105.

AOAC (1990) Official Methods of Analysis. 15 " edn. Association of
Official Analytical Chemists. Arlington. VA. USA. pp. 125.

FAO (2015) State of the World’s Grassland 2015. fttp.
fao.org/faostat/en/#data/GG.

George M, Bartolome JW, McDougald N, Connor M, Vaughn C,
Markegard G (2001) Annual Range Forage Production. Univ. of
California. Division of Agriculture National Research Rangeland
Management Series Publications 8018. pp. 9.

Heady H (1973) Structure and function of climax. Arid Shrublands.
Proc. of Third Workshop of the United States/Australia Rangelands
Panel. March 26-April 5. Tuscon. Arizona. 73-80.

Heichel GH, Henjum KI (1991) Dinotrogen fixation. nitrogen transfer.
and productivity of forage legume-grass communities. Crop
Science 31: 202-208.

Lavorel S, Rochette C, Lebreton JD (1999) Functional groups for
response to disturbance in Mediterranean old fields. Oikos
84: 480-498.

Laycock WA, Phillips TA (1968) Long-term effects of 2.4-D on
lanceleaf rabbitbrush and associated species. Journal of Range
Management 21: 90-93.

Link A, Kobiela B, DeKeyser S, Huffington M (2017) Effectiveness of
burning, herbicide, and seeding toward restoring rangelands in
Southeastern North Dakota. Rangeland Ecology & Management
70: 599-603.

Mikhailova EA, Bryant RB, Cherney DJ, Post CJ, Vassenev |l (2000)
Botanical composition. soil and forage quality under different
management regimes in Russian grasslands. Agriculture.
Ecosystems and Environment 80: 213-226.

Montalvo J, Casado MA, Levassor C, Pineda FD (1993) Species-
diversity patterns in Mediterranean grasslands. Journal of
Vegetation Science 4: 213-222.

Murray RB, Mayland HF, Shewmaker GE (1991). Response of montane
tall-forb communities to 2.4-D and mixtures 2.4-D and picloram.
Journal of Range Management 44: 311-318.

Ozaslan A (1996) Erzurum ekolojik sartlarinda taban mera bitki
ortiillerinin  1slah1  {izerine yirtma, gibreleme ve herbisit
uygulamalarinin etkileri. Atatiirk Universitesi Fen Bilimleri Ens.
Yiiksek Lisans Tezi.

Ozaslan A (2005) Bazi1 yapay mera karigimlarinda ekim yéntemleri ve
azot dozlarimin yem verimi ve Kkalitesine etkileri. Ankara
Universitesi Fen Bilimleri Enst. Doktora Tezi.

Ozaslan-Parlak A, Gokkus A, Hakyemez B H, Baytekin H (2011a)
Forage yield and quality of kermes oak and herbaceous species
throughout a year in Mediterranean zone of western Turkey.
Journal of Food, Agriculture & Environment 9(1): 510-515.

Ozaslan Parlak A, Gokkus A, Hakyemez BH, Baytekin H (2011b)
Shrub yield forage quality in Mediterranean shrublands of west
Turkey during a year. African Journal of Agricultural Research
6(7): 1726-1734.

Ozaslan Parlak A, Gokkus A, Demiray, H (2011c) Soil seed bank and
aboveground vegetation in grazing lands of southern Marmara.
Turkey. Notulae Botanicae Horti Agrobotanici 39(1): 96-106.

Perez-Corona ME, Vazquez De Aldana BR, Garcia-Criado B, Garcia-
Ciudad A (1998) Variations in nutritional quality and biomass
production of semiarid grasslands. Journal of Range Management
51: 570-576.

Renzhong W, Ripley EA (1997) Effects of grazing on a Leymus
chinensis grassland on the Songnen plain of North eastern China.
Journal of Arid Environment 36: 307-318.

Richards RT, Chambers JC, Ross C (1997) Use of native plants on
federal lands: policy and practice. Journal of Range Management
51: 625-632.

Rumbaugh MD, Johnson DA, Van Epps GA (1982) Forage yield and
quality in Great Basin shrub, grass and legume pasture experiment.
Journal of Range Management 35(5): 604-609.

Seligman NG (1996) Management of Mediterranean grasslands. In: J
Hodgson & A W lllius (Eds). The Ecology and Management Og
Grazing Systems. CAB International. Wallingford. UK.
pp. 359-392.

Sternberg M, Gutman M, Perevolotsky A, Ungar ED, Kigel J (2000)
Vegetation response to grazing management in a Mediterranean
herbaceous community: A functional group approach. Journal of
Applied Ecology 37: 224-237.

Ta TC, Faris MA (1987) Effects of alfalfa proportions and clipping
frequencies on timothy-alfalfa mixtures. Il. Nitrogen fixation and
transfer. Agronomy Journal 79: 820-824.

Thilenius JF, Smith DR, Brown GR (1974) Effect of 2.4-D on
composition and production of an alpine plant community in
Wyoming. Journal of Range Management 27: 140-142.

TUIK (2017) Turkish statistical Institute. Agricultural data. http:/
www.tuik.gov.tr (accessed 30 March 2017) (in Turkish).

Tiirkes M, Siimer UM, Demir I (2002) Re-evaluation of trends and
changes in mean. maximum and minimum temperatures of Turkey
for the period 1929-1999. International Journal of Climatology
22: 947-977.

Vallentine JF (1989) Range Development and Improvements (3rd Ed.).
Academic Press. Inc. San Diego. California. p. 524.

Vallentine JF (1990) Grazing Management. Academic Press. Inc.. pp:
560.

Van Soest PJ, Robertson JB, Lewis BA (1991) Methods for dietary
fiber. neutral detergent fiber. non-starch polysaccharides in relation
to animal nutrition. Journal of Dairy Science 71: 3583-3597.

© Akdeniz Universitesi Ziraat Fakiiltesi


http://www.tuik.gov.tr/

Arastirma Makalesi/Research Article

www.dergipark.gov.tr/mediterranean

MEDITERRANEAN
AGRICULTURAL SCIENCES
(2018) 31(2): 149-153
DOI: 10.29136/mediterranean.394044

Farkl dozlarda uygulanan selenyumun sorgum bitkisinde tane verimi ve yem

kalitesi tizerine etkisi

The effects of different selenium doses on sorghum grain yield and quality

Dilara YILDIZ}, Mahmut KAPLAN?, Ridvan TEMiIZGUL?, Yusuf Murat KARDES

Erciyes I:Jniversitesi, Ziraat Fakiiltesi Tarla Bitkileri Boliimii, Kayseri
%Erciyes Universitesi, Fen Fakiiltesi Biyoloji Boliimii, Kayseri

Sorumlu yazar (Corresponding author): M. Kaplan, e-posta (e-mail): mahmutkaplan5@hotmail.com
Yazar(lar) e-posta (Author e-mail): ydilara22@hotmail.com, rtemizgul@erciyes.edu.tr, yusufmuratkardes@hotmail.com

MAKALE BILGISi

0z

Alinis tarihi 13 Subat 2018
Diizeltilme tarihi 11 Nisan 2018
Kabul tarihi 13 Nisan 2018

Anahtar Kelimeler:

Selenyum

Sorgum

Tane verimi
Morfolojik 6zellikler
Kalite

Calismanin amact; farkli selenyum form (selenat ve selenit) ve dozlarinin (0, 2, 4, 8, 16 ve 32
ppm) sorgum bitkisinin tane verim ve kalitesi lizerine etkisini aragtirmaktir. Bu amagla Acme
broomcorn sorgum ¢esidi kullanilmigtir. Kontrollii sera kosullarinda saksilara 12 kg toprak
konulmustur. Tohumlar saksilara 3'er tekerriirlii olarak her bir saksiya S'er adet atilmustir.
Daha sonra bitkiler seyreltilerek tek bir bitki birakilmistir. Selenyum suda ¢oziindiiriilerek
ekimle birlikte verilmistir. Su tutma kapasitesine gore sulama yapilmis ve selenyumun
yikanmasi 6nlenmistir. Dekara 20 kg N, 10 kg P,Os esas alinarak toprak ve miktarina gore
hesaplanarak giibreleme yapilmistir. Azotun yarisi ekimle, yaris1 bitkiler 7-8 yaprakli oldugu
donemde uygulanmistir. Hasat donemine gelen bitkilerde bitki boyu, bitki ¢api, salkim
uzunlugu, tane verimi ile yaprak, salkim ve govde oranlari gibi morfolojik oOzellikler
belirlenmistir. Hasat edilen taneler ise 1 mm elek ¢apina ait degirmende 6giitiildiikten sonra
kuru madde, ADF, NDF, ham protein, ham yag ve ham kiil 6zellikleri belirlenmistir.
Arastirma sonuglarina gore, artan selenat ve selenit dozlarina bagh olarak sorgumda bitki
boyu, bitki ¢api, salkim uzunlugu, tane verimi, yaprak ve salkim oranlarinda azalmalar
gozlemlenmistir. Artan selenyum dozlart ile tanede ham protein, ADF ve NDF oranlarinda
azalma olmus, ham yag oraninda artis olmus, kiil oraninda 6nce artig sonra azalma olmustur.
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The present research was conducted to investigate the effects of different selenium forms
(selenate and selenite) and doses (0, 2, 4, 8, 16 and 32 ppm) on sorghum yield and quality. The
sorghum variety of Acme broom corn was used as the plant material. Experiments were
conducted under controlled greenhouse conditions. About 12 kg soil was placed into
experimental pots. Seed were sown in tree replications as to have 5 seeds in each pot. Then,
plants were thinned and a single plant left in each pot. Selenium was dissolved in water and
applied to pots at sowing. Irrigations were performed based on field capacity to prevent
selenium leaching. Fertilization was performed as to have 20 kg N and 10 kg P,Os per decare.
Half of the nitrogen was applied at sowing and the remaining half was applied when the plants
had 7-8 leaves. Plant heights, diameters, cluster lengths, grain yield, leaf-cluster-stem ratios
were determined. Harvested grains were ground in a mill with 1 mm sieve. The ground
samples were then subjected to dry matter, ADF, NDF, crude protein, crude oil and crude ash
analyses. Current findings revealed that increasing selenite and selenate doses decreased plant
height, diameter, cluster length, grain yield, leaf and cluster ratios. Increasing selenium doses
also decreased grain protein content, ADF, NDF ratios and increased crude oil contents.
Increasing doses initially increased then decreased crude ash ratios.

1. Giris

Selenyum (Se) biriktiren bitkilere konsantrator bitkiler bugday, ayci¢egi hem organik hem de inorganik formda
denir. Bu bitkiler fazla selenyumu topraktan alirlar ve daha alabiliyorken bazi bugdaygiller sadece organik formda
sonra aldiklar1 bu selenyumu tekrar topraga verirler. Bitkiler alabilirler. Bitkiler, selenyumun topraktan hayvanlara ve
selenyumu organik ve mineral formda alir. Ornegin arpa, insanlara olan dongiisiinde onemli bir rol oynamaktadir. Ana
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materyalin parcalanmasi sonucu selenyum topraga gecer ve
konsantrator bitkiler tarafindan kendi biinyelerine alinir.
Hayvanlar da bu bitkiler aracilig1 ile beslenerek alir. Hayvanlar
araciligi ile insanlara ulasir (www.teknolojikarastirmalar.com).
Sorgum, diinyada insan ve hayvan beslenmesinde en ¢ok
kullanilan bes {irlin arasina girmistir. Diinyada ekilis ve {iretim
bakimindan siralamada bugday, musir, celtik ve arpadan sonra
besinci sirada yerini almustir (Kumuk ve Avcioglu 1986).
Sorgum kuraga, tuzluluga dayanikli ve diigiik girdili tarimin
hakim oldugu bélgelerde kolaylikla yetisebilmektedir (Li ve
ark. 2010). Bu istiin ozelliklerinden dolay1 diinyanin birgok
bolgesinde marjinal alanlarda hayvan beslemede yaygin bir
sekilde kullanilmaktadir (Barile ve ark. 2007).

Besi hayvanlarinda Se’un eksikligi birgok sorunlara neden
olurken fazlaligi ise zehirlenmelere neden olmaktadir.
Selenyum eksikliginde, biiyiimede gerileme, verim diisiikliigii
ve ishal gorilir. Genel olarak tim hayvan tiirleri i¢in tolere
edilebilir Se miktar1 NRC (30) tarafindan 2 ppm olarak
verilmistir (Ayasan ve Baylan 2010). Koyunlarda fertilite ve dol
verimi, koclarda ise sperm sayisi yogunlugu iizerine oldukga
etkilidir. Eksikliginde kalp ve iskelet kaslarinda bozulma ve
bunu takiben hareket bozukluklari, beyaz kas hastaligi, beyinsel
kas hastalig1, tireme bozuklugu (reproductive disorder) kuzu ve
buzagilarda kilo kaybi, verim diisiikligiine neden olmaktadir.
Fazlaliginda ise toksik etki yapmaktadir. Killarin dokiilmesi,
tirnak diismesi, tembellik gibi belirtilerin ortaya ¢ikmasina
neden olmustur (Kocaarslan 2013). Beyaz kas hastaligi
selenyum ve E vitamini eksikliginin neden oldugu cizgili
kaslarda doku yikimi seklinde meydana gelmektedir. Bu
hastalik kuzu, oglak ve buzagilarmm 6nemli hastaliklar1 arasina
girmektedir. Hastalik yiiriiytis tutukluklari, kamburluk, adimlar
kisa ve dik olarak kendini gostermektedir. Hareket halindeyken
solunum giigliigii gekerler. Ilerleyen dénemlerde hayvanlar 6n
ayaklarina dayanarak viicutlarmin 6n kisimlarmi kaldirirken
arka kisimlarimi  kaldiramayacak duruma gelmektedirler
(Kocaarslan 2013).

Halilova (2004) yaptigi calismada; topraktaki Selenyum
elementel selenyum, selenit, selenat, selenyum siilfit, selenyum
stilfat ve selenyum siyanat seklinde bulundugunu belirtmistir.
Bitkilere yarayiglilig1 iizerine pH, kirecleme diger elementlerin
cins ve miktar1 ve iklim kosullari etkili olmaktadir. Selenyumun
yarayighliginin ~ alkali durumlarda daha fazla oldugu
bildirilmistir (Kacar ve Katkat 1998). Bitkilerin en kolay olarak
alabildigi Se formu selenat oldugu bildirilmistir. Ayrica
selenatin yiiksek pH’ya sahip, iyi havalanabilen topraklarda
daha ¢ok oldugu bildirilmistir.

Bu ¢alismanin amaci farkli selenyum formlarinin (selenat ve
selenit) ve bu formlarin farkli dozlarinmn (0, 2, 4, 8, 16 ve 32
ppm) sorgum bitkisinde verim, verim parametleri ve tanenin
yem Ozellikleri iizerine etkilerini incelemektedir.

2. Materyal ve Yontem

Denemede Texas A&M Universitesinden temin edilen
Acme broom corn sorgum ¢esidi materyal olarak kullanilmistir.
Denemede Selenyum kaynagi olarak konuya uygun oranlarda
selenit (SeOj3) ve selenat (SeO,) ¢ozeltileri kullanilmigtir. 0.5 gr
toz halindeki selenit (SeO3) ve selenat (SeO,) alinip 1000 ml
suda ¢oziilerek 0.5 grllik standart ¢dzelti hazirlannustir,
Deneme saksilara 3'er tekerriirlii olarak her bir saksiya 5'er
tohum atilmustir. Bitkilerin ¢ikigindan sonra teke diistiriilmiistiir.
Selanat (SeQ,) ve selenit (Se0s) ¢ozeltilerinden 5 farkli doz (0,

2, 4, 8, 16, 32 ppm) kullanilmustir. Selanat ve selenit dozlar
suda ¢oziindiiriilerek ekimle birlikte verilmistir.

Ekim islemi 21.04.2014 tarihinde Erciyes Universitesi
Safiye Cirtk¢ioglu M.Y.O Uygulama serasinda yapilmstir.
Kontrollii sera kosullarinda saksilara 12 kg toprak saksi™
tartilarak konulmustur. Su tutma kapasitesine gére sulama
yapilmis ve selenyumun yikanmasi 6nlenmistir. Dekara 20 kg
N, 10 kg P,Os esas alinarak toprak ve miktarma gore
hesaplanarak giibre uygulanmstir. Azotun yarisi ekimle, yarisi
bitkiler 7-8 yaprakli oldugu donemde verilmistir. Hastalik,
zararlilar ve yabanct otlar i¢in gerekli miicadeleler yapilmistir.
Bitkiler 25 Ekim 2014 tarihinde sert olum déneminde
morfolojik 6zellikler alinmis ve elle hasat edilmistir. Morfolojik
ozellik olarak bitki boyu, bitki capi, gévde, yaprak ve salkim
oranlari, salkim uzunlugu ve tane verimi belirlenmistir.

Hasat edilen sorgum tane ornekleri 1 mm’lik elekleri olan
degirmende ogiitiilerek kimyasal analizlere hazir hale
getirilmistir. Kuru madde, ham protein, ham yag ve ham kiil
analizleri AOAC (1990)’da belirtilen yontemlerle yapilmustir.
Hiicre duvarini olusturan NDF ve ADF gibi unsurlarin analizi
sirastyla Van Soest ve Wine (1967) ve Van Soest (1963)’de
belirtilen yontemle ANKOM 200 Fiber Analyzer (ANKOM
Technology Corp. Fairport, NY, USA) cihaz1 kullanilarak
yapilmustir.

Incelenen karakterlere ait verilerin istatistiksel analizleri,
tesadiif parselleri deneme desenine uygun olarak SAS istatistik
paket programi kullanilarak yapilmustir. Ortalama degerler
arasindaki kargilagtirmalarda LSD testi kullamlmgtir (SAS 1999).

3. Bulgular

Sorgum bitkisine selenat ve selenit uygulamalarinin verim
ve verim Ozelliklerine ait degerler Cizelge 1°de verilmistir.
Sorgum bitkisine selenat ve selenit uygulamalarinin tane verimi,
salkim uzunlugu ve bitki ¢api lizerine etkisi istatistiksel olarak
% 5 seviyesinde, bitki boyu, govde ve salkim oranlar iizerine
etkisi istatistiksel olarak % 1 seviyesinde 6nemli olmustur.
Selenat dozu artis1 ile birlikte sorgumda tane veriminde, bitki
boyunda, bitki ¢apinda, salkim uzunlugunda ve salkim oraninda
azalma olurken, govde oraninda artig gzlemlenmistir. Selenat
uygulamasinda tane verimi 14.82-21.90 g bitki™, bitki boyu
181.17-233.50 cm, salkim uzunlugu 14.00-17.93 c¢m, bitki ¢ap1
9.74-11.71 mm, gévde oran1 % 46.76-% 59.33 ve salkim orani
% 29.58-% 41.92 arasinda degisim géstermistir.

Sorgum bitkisine selenit uygulamalarindan 32 ppm
uygulamasinda bitki gelisimi olmadig1 i¢in gdzlemler
alinamamustir. Selenit uygulamasi ile 2 ppm de verimde
istatistiksel olarak Onemsiz bir artis gézlemlenmis ancak doz
artigt ile tane veriminde azalmalar belirlenmistir. Tane verimi
7.83-26.19 g bitki™® arasinda degismistir. En diisiik bitki boyu
204.50 cm ile 16 ppm selenit uygulamasindan elde edilirken, en
yiiksek bitki boyu 243.50 cm ile 2 ppm selenit uygulamasindan
elde dilmistir. Salkim uzunlugu 14.17-19.33 cm arasinda
degismis, en diisiik deger 16 ppm selenit uygulamasindan, en
yiiksek deger ise kontrol uygulamasindan elde edilmistir. En
yiiksek bitki ¢ap1 2 ppm uygulamasindan (12.49 mm), en diisiik
bitki ¢ap1 degeri ise 16 ppm uygulamasindan (10.47 mm) elde
edilmistir. En yiiksek govde oran1i 16 ppm uygulamasindan
(% 69.67), en yiikksek yaprak orant 4 ppm uygulamasindan
(% 12.99) ve en yiiksek salkim orani kontrol uygulamasindan
(% 38.60) elde edilmistir. En diisiik gévde orani % 52.43 ile
kontrol uygulamasindan, en diisik yaprak orani % 8.97 ile
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kontrol uygulamasindan ve en diisiik salkim oram ise % 19.30
ile 16 ppm selenit uygulamasindan elde edilmistir.

Selenat ve selenit uygulamasi yapilmis sorgum orneklerinin
baz1 kimyasal 6zelliklerine ait degerler Cizelge 2’de verilmistir.
Selenat dozu uygulamasinin ham protein, ham kiil ve ham yag
oranlari lizerine etkisi istatistiksel olarak % 5 seviyesinde, ADF
ve NDF oranlarina etkisi ise istatistiksel olarak %1 seviyesinde
olmusgtur. Selenat dozunun artisi ile ham protein orani azalmus,
en yiiksek oran % 9.91, en diisiik % 9.09 olmustur. En yiiksek
ADF oram1 % 11.67 ile 4 ppm uygulamasindan elde edilmis, 2
ppm uygulamasinda istatistiksel olarak yani grupta yer almigtir.
En diisik ADF orani ise % 9.80 ile kontrol uygulamasindan
elde edilmistir. NDF oran1 % 20.51-23.87 arasinda degismis, en
yiiksek deger kontrol uygulamasindan elde edilirken, diger tim
uygulamalar istatistiksel olarak ayni grupta yer almigtir. Ham
kiil icerigi yoniinden 2 ppm (% 3.33) ve 4 ppm (% 3.36) selenat
uygulamalar1 en yiiksek grubu olusturmus, en diisik ham kiil
icerigi % 2.09 ile kontrol parselinden elde edilmis olmasina
ragmen 8, 16 ve 32 ppm uygulamalar1 da istatistiksel olarak
diisiik grupta yer almigtir. En diigiik ham yag oran1 % 2.15 ile
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kontrol parselinden, en yiiksek deger ise % 2.68 ile 16 ppm
selenat uygulamasindan elde edilmistir.

Selenit uygulamasinda doz artigina bagl olarak ham protein
oraninda azalmalar olmus en yiiksek ham protein orani kontrol
uygulamasindan (% 9.94), en diisiik ise 16 ppm (% 6.88) selenit
uygulamasindan olmustur. En yiiksek ADF igerigi % 11.76 ile
4 ppm uygulamasindan elde edilmis, en diisiik ADF igerigi
% 9.29 ile 16 ppm uygulamasindan elde edilmistir. Kontrol,
2 ppm ve 8 ppm selenit uygulamalar1 da en diisiik ADF igerigi
grubuna dahil olmuslardir. En yiiksek NDF oran1 % 24.11 ile
kontrol uygulamasindan elde edilmis, en diisiik NDF orani ise
% 18.69 ile 16 ppm selenit uygulamasindan elde edilmigtir. En
digik ham kil igerigi % 2.50 ile 16 ppm selenit
uygulamasindan, en yiksek ham kil igerigi ise % 3.19 ile
4 ppm selenit uygulamasindan elde edilmistir. En diisiik ham
yag oran1 % 1.85 ile kontrol parselinden, en yiiksek deger ise
% 2.86 ile 16 ppm uygulamasindan elde edilmis, fakat tim
selenit uygulamalart istatistisel olarak en yiiksek grupta yer
almustir.

Cizelge 1. Farkli dozlarda selenat ve slenit uygulanmis sorgumda verim ve verim 6zellikleri ait ortalama degerler.

Table 1. Mean values of yield and yield characteristics of different selenium forms and doses.

Dozlar Selenat (SeO,)
Verim Bitki B SalkimU Bitki C Govde Yaprak Salkim
Kontrol 21.90a 233.50 a 1793 a 11.71a 46.76 e 11.32 4192 a
2 ppm 20.11b 218.33a 17.14b 1161a 49.37d 11.32 39.64b
4 ppm 20.10b 216.00b 17.07b 1151b 5249¢ 12.30 35.20¢
8 ppm 18.59b 196.67 b 15.83b 10.07 b 53.40¢c 12.33 34.27d
16 ppm 15.61c 193.00 ¢ 15.00 ¢ 9.83¢c 55.58 b 12.28 32.15d
32 ppm 14.82¢ 181.17¢c 14.00 ¢ 9.74 ¢ 59.33a 11.09 29.58 e
LSD 1.6881 19.522 2.3711 1.4889 2.0732 1.4479 2.1639
Sig. Deg. * ** * * *% NS **%
Dozlar Selenit (SeOs)
Verim Bitki B SalkimU Bitki C Govde Yaprak Salkim
Kontrol 26.19a 229.17 a 19.33a 11.48 ab 52.43d 8.97¢ 38.60 a
2 ppm 26.37a 24350 a 18.83 a 12.49a 55.59 ¢ 11.94 b 3247b
4 ppm 15.02 b 231.33a 1550 b 11.27 ab 60.27 b 12.99a 26.73 ¢
8 ppm 1281c 227.33a 1483 ¢ 10.56 b 61.68b 11.83b 26.48¢
16 ppm 7.83d 204.50 b 1417 ¢c 10.47 b 69.67 a 11.04 b 19.30d
32 ppm - - - - - - -
LSD 1.5939 21.375 1.1743 1.3456 2.7934 1.671 2.3818
Sig. Deg. * * *% * *% *x **
Cizelge 2. Farkli dozlarda selenat ve selenit uygulanmis sorgumda kimyasal 6zelliklere ait ortalama degerler
Table 2. Mean values of chemical composition of different selenium forms and doses
Selenat (SeO,)
Dozlar Protein ADF NDF Kiil Yag
Kontrol 991a 9.80¢c 23.87a 2.09b 215c¢
2 ppm 9.58 b 11.62 a 22.27h 3.33a 245b
4 ppm 9.44b 1167 a 22.06b 3.36a 2.34b
8 ppm 9.27b 11.32b 22.03b 3.00b 241b
16 ppm 9.11b 10.51b 21.60b 2.99b 2.68a
32 ppm 9.09 b 10.26 ¢ 20.51b 2.89b 2.56 b
LSD 0.7284 0.9143 1.8354 0.3152 0.401
Slg Deg * *% *x * *
Selenit (SeOs)
Dozlar Protein ADF NDF Kiil Yag
Kontrol 994 a 9.54 b 2411a 2.66 b 1.85b
2 ppm 92la 10.33 b 23.33a 2.79b 254 a
4 ppm 7.81b 11.76 a 2347a 3.19a 256a
8 ppm 6.93¢ 10.39b 22.15b 2.83b 279a
16 ppm 6.88 ¢ 9.29b 18.69 ¢ 250b 2.86a
32 ppm -
LSD 0.7612 1.3159 0.9841 0.6177 0.4222
Ol’l. Der. K% * Kk * Kk
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4. Tartisma ve Sonug¢

Bu c¢alismada farkli selenyum formlarinin (selenat ve
selenit) ve dozlarinn (0, 2, 4, 8, 16, 32 ppm) sorgum bitkisinin
morfolojik ve biyokimyasal o6zellikler {izerine etkisini
belirlemek amaglanmistir. Calismamizda artan selenyum
dozlarina bagh olarak bitki boylarinda, salkim uzunlugunda,
yaprak oraninda ve ¢apinda azalmalar gozlenmistir. Bunlarin
sonucu olarak ta gelisme geriliginden kaynakli tane veriminde
azalma gozlenmistir. Selenyum ile ilgili ¢alisma yapan Yilmaz
(2006) Hordeum wvulgare L. bitkisinde, artan selenyum
konsantrasyonlariyla ters orantili olarak bitki boylarinin ve
gelisiminin azaldigi bildirmistir. Agir metalin ¢esidine ve
miktarina baglt olarak agir metallerin bitkilerde yaprak alaninda
kiiciilme, sararma ve nekrotik leke olusumlart da gériilmektedir
(Ayhan ve ark. 2006). Caligmamizda sorgum bitkisinin yaprak
oranindaki  azalmanin  selenyumun  toksik  etkisinden
kaynaklanmis olabilecegi diistiniilmektedir. Kara (2016) tane
verimiyle fizyolojik parametreler (fotosentez hizi, stoma
iletkenligi  vb.) arasinda olumlu iligskiler oldugunu
bildirmektedir. Agir metallerin  bitkilerdeki  stomalarin
kapanmasina neden oldugu bunun sonucu olarak ta fotosentez
hizinin  etkilendigi bildirilmektedir (Ayhan ve ark. 2006).
Caligmamizda da artan selenyum dozuna bagli olarak
fotosentetik aktivitenin azaldigi ve tane veriminde azalmalar
oldugu diistiniilmektedir.

Calistigimiz  denemede 16 ppm selenat ve selenit
uygulamalarinda bitki salkim oran1 ve salkim uzunlugu
miktarlarinda yiiksek dozdan dolayr azalma gozlenmistir.
Selenat uygulanan bitkilerde tane verimi artan doz miktariyla
beraber ters orantili olarak azalma goriilmistir. Selenit
uygulamasinda ise 4 ppm uygulamasinda diigiis gbézlenmistir.
Yapilan bir caligmada bugday bitkisine yapraklarindan farkli
dozlarda (0.5, 1.0, 10 ve 20 g Se ha™) selenyum uygulanms ve
aragtirma sonucuna gore tane verimi iizerine herhangi bir
degisim olmadig1 goriilmistiir (Karadag 2013).

Selenat uygulanan bitkilerde doz miktariyla beraber yaprak
oraninda artis goriilmiis daha sonra 16 ppm uygulamasiyla
birlikte diigiis gézlenmistir. Djanaguiraman ve ark (2004), soya
fasulyesi tohumlarina ekimden 6nce 5 ppm Se ve ekimden 45,
60, 75 giin sonra yapraktan 50 ppm ve 100 ppm Se
uyguladiklarinda, soya yaprak sayismin ve yaprak alaninin
arttigini bildirmektedir (Djanaguiraman ve ark. 2004). Selenit
uygulamasinda da aym sekilde artis gozlemlenmis, fakat 8 ppm
dozuyla birlikte diisme meydana gelmistir. Bu dozlardan
sonraki azaligin sorgum bitkisi ic¢in toksik etkiye sahip
olmasindan kaynaklanabilecegi diisiilmektedir.

Selanat ve selenit uygulanan bitkilerde artan doz miktariyla
birlikte NDF oraninda da azalma olmus ancak selenit 4 ppm
uygulamasinda biraz yiikselip tekrar disis gozlenmistir.
Hayvan besleme kullanilan yemlerde ADF ve NDF Kkalite
Olgiitlerinden birisi olarak kabul edilir ve bunlarin oranlarini
diisiik olmasi istenir (Caballero ve ark. 1995). Ciinkii bu
maddeler hazmi zorlagtirmakta bunun sonucu olarak ta kaliteyi
diisiirmektedir. Bitkiler biinyelerinde ki fazla metal iyonlarini
metabolik aktivitelerinin ¢ok az oldugu hiicre duvarinda
biriktirirler. Bu durum artan agir metal dozu hiicre duvari
birlesenlerini olusturan ADF ve NDF miktarinin da olumsuz
etkilemektedir (Verklaij ve Schat 1990). Yapilan bir¢ok ¢alisma
da farkli agir metallerin hiicre duvarlarinda biriktigi
bildirilmektedir (Wang ve ark. 2003). Sorgum tanesinde
selenyum stresi ile ham protein ADF ve NDF oranlarmin
azalmast ham yag miktarinin oransal olarak artigini

diisindiirmektedir. Selenyum uyguladigimiz sorgum bitkisinde
yag oranlari ise selenat uygulamasinda en yiiksek 16 ppm
dozunda gozlenmistir. Selenit uygulamasinda ise artan doz
oranlarimzla birlikte yag oranlarimi artis ve olumlu etki
goriilmiistiir. Selenit ve selenat uygulamalarinda 8 ppm dozuna
kadar ham kiil oraninda artis gozlenirken, 16 ppm
uygulamasiyla birlikte tekrar diisme goriilmiistiir. Elde ettigimiz
bulgular Kaplan ve Kizilsimsek (2012); Akdeniz ve ark (2003)
ve Giil ve ark (1999)'un elde ettikleri sonuglar ile benzer
olmustur.

Selenyum uygulanan bitkilerde selenyum dozu arttik¢a
protein miktarinda azalmalar gozlenmistir. Bugdayda (ikizce
96) sodyum selenat uygulanmis olan biitiin guruplart 6nemli
seviyede etkilenmistir. Selenyumun bitkinin gelisimini ve
protein sentezini olumsuz etkiledigi tespit edilmistir (Gokbulut,
2010). Oryza sativa L. bitkisinde yapilan arastirmalarda ise
protein miktarinda azalma meydana gelmis ve bizim
calismamizla ayn1 dogrultuda sonuglar elde edilmistir (Tiirkmen
2010). Sonug olarak selenyumun protein igerigi iizerine
olumsuz etkisi goriilmiigtiir.

Aragtirma sonuglarna gore, artan selenat ve selenit
dozlarma baglh olarak sorgumda bitki boyu, bitki ¢api, salkim
uzunlugu, tane verimi, yaprak ve salkim oranlarinda azalmalar
g6zlemlenmistir. Artan selenyum dozlar ile tanede ham protein,
ADF ve NDF oranlarinda azalma olmus, ham yag oraninda artig
olmus, kiil oraninda 6nce artis sonra azalma olmustur. Sorgum
bitkisinin Se hassasiyetinin yiiksek oldugu, Se bakimindan
zengin yerlerde tariminin uygun olmadig: sonucuna varilmistir.
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In the present study, the potential for salt and drought tolerance of sesame genotypes were
assessed. Seeds of three registered cultivars (Golmarmara, Muganli-57 and Uzun) were treated
to seven levels (0, 25, 50, 75, 100, 150 and 200 mM) of NaCl to determine salinity influence
on seeds. The drought condition was provided by Polyethylene glycol (PEG) induced water
deficit. Seeds were germinated under stress of aqueous PEG solutions mixed to create water
potentials of -2, -4, -6, -8 and -10 MPa. Effects of these abiotic stresses were assessed with the
use of germination rate and early seedling growth traits which were root and shoot length, root
fresh and dry weight, shoot fresh and dry weight. There is no germination at -8 and -10 MPa
PEG applications for all the cultivars. Increasing concentrations of PEG from -2 to -6 MPa
drastically reduced root length and the lowest value was recorded at -6 MPa. The cultivar, The
treatment of different NaCl levels showed that increasing salt stress significantly decreased
germination rate and seedling growth traits. The traits of the germination rate, root fresh
weight and shoot dry weight were less affected at lower levels of salinity. However the
concentration of >150 mM NaCl drastically reduced all the studied traits. The overall results
suggest that germination and seedling growth traits were strongly inhibited by > -6 MPa PEG
and 150 mM NaCl levels therefore lower concentrations should take into consideration for
sustainable sesame production.
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Anahtar Kelimeler:

Cansiz stress faktorleri
NaCl

PEG-6000

Yari-kurak

Tolerans

Yiriitilen bu caliymada susam genotiplerinin tuzluluk ve kurakliga karst potansiyel
toleranslar1 degerlendirilmistir. Ug tescilli gesidin (Golmarmara, Muganh-57 ve Uzun) genetik
materyal olarak kullanildigi calismada c¢imlenme ve fide gelisim karakterleri tizerindeki
tuzluluk etkisini belirleyebilmek amaciyla tohumlar yedi farkli NaCl (0, 25, 50, 75, 100, 150
and 200 mM) konsantrasyonuna maruz birakilmigtir. Kuraklik stresi yaratmak amaciyla ise
PEG soliisyonu kullanilmig olup bes farkli (-2, -4, -6, -8 and -10 MPa) kuraklik seviyesi
altinda tohumlar ¢imlendirilmistir. Stres faktorlerinin etkileri ise ¢imlenme orani, kok ve
kokgiik uzunlugu, taze ve kuru kok ve kokgiik agirligi karakterleri kullanilarak belirlenmeye
caligilmigtir. -8 and -10 MPa PEG soliisyonunda bulunan tohumlarin ise ¢imlenmedigi ortaya
konmustur. Ozellikle PEG soliisyon degerinin artmasi kék uzunlugu iizerinde énemli derece
negatif etki yaparken en diisiik deger -6 MPa’da gozlenmistir. NaCl stresi altinda da hem
¢imlenme oran1 hem de fide gelisim karakterlerinin 6nemli derecede negatif etkilendigi
caligmada ortaya konmustur. Cimlenme orani, taze kok agirligi ve kuru kokgiik agirliklarmim
diisiik seviyedeki tuzluluktan diger karakterlere gore daha az etkilenmistir. Ancak 150 mM
iizeri NaCl konsantrasyonda tiim karakterlerde yiiksek diizeyde negatif etkilenme gozlenmistir.
Tiim sonuglar dikkate alindiginda -6 MPa ve 150 mM {izeri kuraklik ve tuz stresinin ¢imlenme
ve fide gelisim karakterlerini 6nemli 6lgiide negatif etkiledigi ortaya konmus olup bu degerlere
stirdiiriilebilir susam tarimi yapabilmek adina dikkat edilmelidir.
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1. Introduction

Sesame is an important oilseed crop grown in well tropical
and subtropical regions from 40°N to 40°S (Ashri 2007). The
crop is called “the queen of oil seeds” because of high and
quality of nutritive ingredients of seeds which contain about 40-
62.7% oil and 19-30% protein (Ashri 1998; Arslan et al. 2007).
This oil is rich in unique antioxidants lignans, sesamin and
sesaminol, providing oxidative stability (Erbas et al. 2009).
Sesame oil mainly consists of oleic and linoleic acids
(unsaturated fatty acids) accounted for about 80% of total fatty
acids (Yol et al. 2015). Sesame makes also positive contribution
of human health such as reducing the rate of incidence of
certain cancers (Miyahara et al. 2001) and preventing
hypertension (Noguchi et al. 2004). Despite these agro-food and
health advantages, the productivity of sesame is very low
compared to important oilseed crops because of wildish traits
include capsule shattering, indeterminate growth habit, non-
synchronized maturity and biotic and abiotic stress factors
(Ashri 2007).

Soil salinity is one of the important abiotic constraints
affecting more than 45 million hectares of cultivated areas
(Munns and Tester 2008). Plant growing and productivity are
negatively affected by extreme salinity cause to cell damages
affecting any stage of crop growth (Jewell et al. 2010). This
stress factor reduces the yield of commercial crops by more than
50% (Ashraf 2009). Higher salt concentration leads to osmotic
inhibition and this limit to nutrient transferring in roots resulting
physiological drought stress and ion toxicity in plant
development (Sairam et al. 2002). Drought is another important
constraint for crops because of water limitation especially in
arid and semi-arid areas having a high temperature, solar
radiation and evaporation (Hassanzadeh et al. 2009). Affected
plants showed dehydration and restricted gas exchanges
followed by inhibition of biochemical mechanisms and
photosynthesis resulting considerable yield losses (Jaleel et al.
2011). Like the other major crops, sesame is sensitive the
salinity mostly to NaCl ions in soil and drought (Yousif et al.
1972). Sesame is mostly grown in arid and semi-arid lands
where its productivity is limited by salinity and drought
therefore tolerances of these abiotic stress factors are important
for sustainable sesame production (Islam et al. 2016).

Early stages of plant growth, seed germination and seedling
emergence, are more sensitive for many plant species although
abiotic stress factors affect all growing periods (Cuartero et al.
2006). These stages start by water uptake therefore soil salinity
(Tabatabaei and Naghibalghora 2014) and drought
(Hassanzadeh et al. 2009) are highly crucial for initial growing
and acquiring optimal seedling numbers that result in higher
seed yield. Several studies showed that salt stress level (Purohit
et al. 2005; Ramirez et al. 2005; El Harfi et al. 2016), drought
(Bahrami et al. 2012) and cultivar differences affected the
performance of seed germination and seedling traits of sesame
seeds. In these studies different NaCl levels were selected
understanding salinity effect on seeds for the reason that NaCl is
considered as one of the dominant salts in soils. On the other
hand, osmotic solutions are one of the important chemicals in
the assessment of drought tolerance in germination stage
(Muscolo et al. 2014). Polyethylene glycol (PEG), is a non-
ionic water, has ability to create water stress artificially (Larher
et al. 1993) and generally used to regulate water potential in
germination (Kulkarni and Deshpande 2007). Sesame is mostly
exposed to salinity and drought in its grown areas and from this
perspective we aimed to examine the effects of salinity and

drought stress provoked by different concentrations by NaCl
and PEG on germination characteristic and seedling growth
traits of sesame seeds.

2. Materials and Methods

Sesame seeds of three released cultivars, Golmarmara,
Muganli-57 and Uzun, were used as a genetic material in this
study. The 2% sodium hypochlorite was used to sterilize seeds
for 10-15 min and later washed with double-distilled water.
Four replications of 30 seeds of each cultivar were spread on
Whatman No. 1 filter paper in 10-cm-diameter petri dishes
during the incubation. Moisturizing was provided with 10 ml of
distilled water (control) and different NaCl solutions; 25, 50,
75, 100, 150 and 200 mM for salinity experiment. The seeds
were exposed to different stress level of polyethylene glycol
solution (PEG 6000) as 0 (control), -2, -4, -6, -8 and -10 MPa.
The petri dishes were placed in a growth chamber for 10 days at
20 °C under a 14 h light 10 h™* dark photoperiodic condition for
both treatments. Relative humidity was settled as 70% at
day/night. The seeds with at least 1 mm shoot length were
considered as germinated and the number of germinated seeds
was counted each 3 days. Root and shoot length and fresh
weight were measured at after 10 days of germination and
calculated as mg plant™. Selected 10 germinated seeds were
oven dried at 65 °C to determine dry root and shoot weight.
ANOVA and Duncan’s multiple range test for comparisons
were determined by SAS 9.3 (SAS Institute 2011).

3. Results

Drought stress significantly influenced germination rate and
all seedling growth traits in this study (Table 1). There are also
significant interactions among sesame cultivars and drought
stress levels except for germination rate. The use of different
PEG levels adversely affected to germination rate (Table 2).
The highest ratio was observed in absence of drought stress
(control) (Table 2). There is no germination at -8 and -10 MPa
PEG applications for all cultivars. A reduction of up to 23 and
53% germination rate observed when seeds were exposed to -4
and -6 MPa compared to the control treatment (97.5%),
respectively. There is no significant difference among cultivars
in consideration of 0 to -6 MPa PEG (Table 3) for germination
rate. The mean germination is 88.4, 83.5 and 82.04% for
Golmarmara, Uzun and Muganli-57, respectively (Table 3).
Increasing concentrations of PEG from -2 to -6 MPa drastically
reduced root length and the lowest value was recorded at -6
MPa. The root length was observed as 25.4, 18.9 and 17.7 mm
for Golmarmara Muganli-57 and Uzun cultivars, respectively.
There is no data for -8 and —10 MPa PEG concentrations
because of non-germinated seeds. Shoot length decreased with
increase in drought level, significantly. The highest value for
shoot length was observed as 20.0 mm in control condition. At
the osmotic potential of -4 and -6MPa, corresponding to the
moderate drought stress in this study, the shoot length was 9.1
and 5.4 mm, respectively. It was the highest for Muganli-57
followed by Golmarmara and Uzun. There was a significant
reduction in fresh weight of root and shoot with increasing level
of PEG concentration. The highest value for fresh weight of
root and shoot were 310.1 and 718.2 mg were observed in
control condition, respectively. Root fresh weight among
sesame cultivars ranged between 107.5 and 237.33 mg (Table 3)
and Golmarmara was found significantly higher from the others.
Drastic decrease in shoot fresh weight was identified at -4 and -
6 MPa PEG. The cultivars Golmarmara and Muganli-57 had
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significantly differed from Uzun for this trait. The shoot dry
weight also declined in higher drought effect however there is
no significant difference among cultivars.

The ANOVA analysis revealed that salt stress had a significant
effect on all studied traits (Table 4). However there is no
difference among cultivars except for root fresh weight and
shoot dry weight traits, significantly. The salt treatments
reduced germination rate compared to control in all cultivars
(Table 5). It was highly affected with the NaCl concentration of
150 mM. It was generally high, and close to the control level
with the treatment of 25, 50 and 75 mM. The highest amount of
NaCl concentration (200 mM) in this study completely inhibited
seed germination. Although there is no statistical difference,
Uzun had the highest average germination rate compared to
Golmarmara and Muganli-57 (Table 6). Significant differences
were observed among NaCl concentrations with respect to root
and shoot length traits. Genotype by treatment interaction effect

was also significant for these traits. Root length was remarkably
suppressed in concentrations of 75, 100 and 150 mM. The
highest root length was recorded in control (26 mm) and the
lowest was measured in concentration of 150 mM (2.9 mm).
The longest shoot length was observed at 25 and 50 mM
concentrations with 9.3 and 8.9 mm comparing to the control,
respectively. Uzun and Golmarmara had higher average shoot
length with the values of 9.3 and 9.0 mm, respectively. The root
fresh and dry weights were significantly affected by salinity.
These traits were decreased with the increase in salinity level,
significantly. Lower values were observed at 100 and 150 mM
of NaCl. The fresh weight of root was declined significantly by
14% and 47% compared to control in concentrations of 50 and
75 mM of NaCl, respectively. Increasing salinity levels reduced
shoot dry weight drastically in the seeds exposed to 150 mM
NaCl (Table 2). The highest shoot dry weight was observed in
Golmarma followed by Muganli-57 and Uzun.

Table 1. ANOVA on mean of squares of measured traits in sesame cultivars under control and different levels of PEG.

Source of variation df Germination Root length  Shoot length Root fresh Root dry Shoot fresh Shoot dry
rate (mm) (mm) weight (mg)  weight (mg)  weight (mg)  weight (mg)
Cultivar (C) 2 22.1™ 183.5** 23.0* 45707.0** 374.3** 108839.5** 853.3*
Drought level (DL) 5 23959.4** 2096.2** 753.4** 248391.1** 2024.6** 903116.5** 16117.5**
CxDL 10 13.6™ 36.9** 29.2** 1886.1** 86.0** 65693.7** 796.0%*
ns, * and ** represent non significant, significant at 5% and 1% probability levels, respectively; df represents degree of freedom.
Table 2. Mean comparison of main effects of drought stress levels.
Drought stress Germination Root length Shoot length Root fresh Root dry Shoot fresh Shoot dry
level (bar)* rate (mm) (mm) weight (mg) weight (mg) weight (mg) weight (mg)
0 97.5a* 322a 20.0a 310.1a 329b 7182 a 742 a
-2 929b 25.4b 13.8b 281l.1a 255a 396.7b 732a
-4 79.7¢c 15.0¢c 91c 40.1b 16.0c 226.8¢ 68.4 ab
-6 63.7d 9.9d 54d 386D 9.6d 149.6 d 579b
*Means with different letter(s) in each trait is significantly different at 5% probability level according to Duncan’s multiple range test.
There is no germination in -8 and -10 bars of PEG.
Table 3. Mean comparison of main effects of sesame cultivars for drought.
Cultivars' Germination Root length Shoot length Root fresh Root dry Shoot fresh Shoot dry
rate (mm) (mm) weight (mg) weight (mg) weight (mg) weight (mg)
Go6lmarmara 88.4 a* 254a 125ab 237.3a 26.8a 448.6 a 62.3a
Uzun 835a 17.7b 104 b 1075¢c 153b 258.1b 73.0a
Muganli-57 82.0a 189b 132a 157.7b 18.6 b 4118a 69.9a
* Means with different letter(s) in each trait is significantly different at 5% probability level according to Duncan’s multiple range test.
There is no germination in -8 and -10 bars which data was not evaluated.
Table 4. ANOVA on mean of squares of measured traits in sesame cultivars under control and different levels of NaCl.
Source of df Germination Root length Shoot length Root fresh Root dry Shoot fresh Shoot dry
variation rate (mm) (mm) weight (mg) weight (mg) weight (mg) weight (mg)
Cultivar (C) 2 49.9™ 12.68™ 9.9** 9245.1™ 0.67™ 1191.5™ 489.4**
Salinity level (SL) 6 17122.0** 1116.7** 210.7** 192625.9** 663.9** 454682.6** 8026.2**
CxSL 12 105.0™ 26.1** 12.1%* 26155.1** 4.6™ 20939.6** 153.7™
ns, * and ** represent non significant, significant at 5% and 1% probability levels, respectively; df represents degree of freedom.
Table 5. Mean comparison of main effects of salinity stress levels.
Salinity (NaCl) Germination Root length Shoot length Root fresh Root dry Shoot fresh Shoot dry
level (Mm)! rate (mm) (mm) weight (mg) weight (mg) weight (mg) weight (mg)
0 98.8 a* 26.0a 139a 332.1a 226a 525.1a 70.3a
25 95.3ab 21.1b 9.3b 273.7ab 14.2b 420.9 bc 66.7 ab
50 95.5ab 159¢c 89b 292.8 ab 111c 460.0 ab 67.1ab
75 95.8 ab 10.0d 75¢ 227.3bc 9.0cd 360.0c 60.0b
100 89.2b 6.3e 6.7¢c 164.3¢c 6.5d 292.1d 62.0 ab
150 448¢ 29f 6.3¢c 47.2d 34e 93.2¢e 218¢

* Means with different letter(s) in each trait is significantly different at 5% probability level according to Duncan’s multiple range test.
There is no germination in 200 Mm of NaCl.
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Table 6. Mean comparison of main effects of sesame cultivars for salinity.

Root length Shoot length Root fresh Root dry Shoot fresh Shoot dry
Cultivars Germination rate (mm) (mm) weight (mg) weight (mg) weight (mg) weight (mg)
Golmarmara 86.1a 146 a 9.0a 246.3a 110a 365.6a 61.2a
Uzun 88.3a 131a 93a 2175a 11.0a 3532a 53.8b
Muganli-57 85.3a 135a 8.0b 2048 a 113a 351.8a 58.8 ab

*: Means with different similar letter(s) in each trait is significantly different at 5% probability level according to Duncan’s multiple range test, respectively."There is no

germination in 200 Mm of NaCl which data was not evaluated.

4. Discussion

Drought stress inhibited to germination rate and seedling
growth characteristics in this study. Especially, increasing
drought stress level drastically decreased seed germination rate
(Table 2). The results were in agreement with the reports of
Bahrami et al. (2012), Keshavarzi (2012) and El Harfi et al.
(2016) who showed drought inhibitory effect on germination of
sesame seeds. Our results revealing PEG levels of -4 and -6
MPa caused to lower germination rate. Reduction in
germination might be sourced of lower infusibility of water
through the seed coat (Bahrami et al. 2012). Metabolic changes
of seeds might also cause to lower seed germination ratio (Ayaz
et al. 2000). There is no germination at -8 MPa and over PEG
stress levels and similar result was obtained by Keshavarzi
(2012) in sesame. Although cultivars have different response to
drought tolerance (Bahrami et al. 2012), there is no statistical
difference among cultivars for germination rate in our study
showing similar drought response of genotypes for this trait.
The trait of root length is an important selection criterion
because advanced root systems provide tolerance for drought
(Turner 1997). The trait of root length drastically decreased
with increasing PEG levels compared to control condition. The
decrease in root length might be sourced of reduced cellular
reproduction and expansion in germination stage (Frazer et al.
1990). The root traits are generally affected firstly under
drought stress conditions therefore the genotypes which showed
better performance might have a kind of tolerance (Saxena et al.
1993). Hence, the cultivar Golmarmara could be evaluated more
tolerant to drought stress than Uzun and Muganli-57in this
particular stage however its tolerance should be confirmed at
advanced growth periods. Reduced root lengths under drought
conditions have been reported in sesame (Bor et al. 2009) and
also tomato (George et al. 2013) and safflower (Jajarmi 2009).
Remarkable decrease in shoot length was monitored in higher
PEG level which was supported by Bor et al. (2009). Muganli-
57 had significantly longer shoot length than other cultivars
showing higher productivity under drought conditions.
Restricted water conditions inhibited plant development
resulting in decline in biomass (Mujtaba et al. 2016).
Correlatively, increasing drought stress level caused to reducing
of root and shoot fresh weight. Although -2 MPa drought stress
level had a similar effect with control, the trait of root fresh
weight drastically reduced in -2 to -4 MPa therefore the range of
these stress level should be critical values for sesame
production.

The results indicated that increasing salinity reduced to
germination rate. This was in accordance with the findings of El
Harfi et al. (2016) and Bahrami and Razmjoo (2012) who
identified salinity adverse effect on sesame seeds. The Higher
salt rate in germination phase might cause an osmotic effect
which leads to lower rate of water absorption and/or ion toxicity
resulted in reduced germination rate (Huang and Redmann
1995). There were also many studies which were in

concordance with the obtained results showing that NaCl stress
reduces germination rate in other species such as safflower
(Khodadad 2011), wheat (Hampson and Simpson 1990) and
chickpea (Murillo-Amador et al. 2002). Although a maximum
reduction (44.8%) was recorded in highest dose of applied salts
(150 mM) in our study, cultivars can tolerate up to 100 mM
salinity during seed germination, only 10% reduction rate was
observed in compared to control. This result was endorsed by
Gehlot et al. (2005) who obtained limited reduction in
germination rate of sesame seeds exposed to 100 mM NacCl.
There is no germination in 200 mM NaCl level and this dose
also significantly affected seed production in European sea
rocket plant (Debez et al. 2004). The root and shoot lengths are
one of the significant traits of salt stress tolerance because roots
have direct association with soil and shoot supply water from
soil for plant development (Gogile et al. 2013). Increasing
salinity level strongly inhibited root and shoot length of sesame
(Table 5). At low salt concentration (25 mM) root and shoot
length traits of sesame seeds were reduced slightly. Increasingly
stronger inhibitory effects were monitored with NaCl levels
over >75 mM. Higher salt concentration in intercellular spaces
(Zhang et al. 2006), specific ion toxicity (Saboora and
Kiarostami 2006) and reduced water use efficiency might cause
an adverse effect on root and shoot length of seeds (Grewal
2010). Similar to our result, various reports on sesame indicated
that increasing level of salinity inhibits growth by reducing root
and shoot length (Koca et al. 2007; Bekele et al. 2017).
Although there was a varietal difference in response to salinity
was reported by Bor et al. (2009), our study showed that
cultivars had a similar response to salinity with respect to root
length. Shoot and root fresh weights decreased with the high
level of salinity stress compare the control level. Because NaCl
significantly hinder normal metabolic pathway, it causes
osmotic changes and toxic ion effects (Tafouo et al. 2010).
Similar results were obtained in sesame (Koca et al. 2007,
Bekele et al. 2017) and other species such as safflower
(Ghazizade et al. 2012) and rice (Abbas et al. 2013). Increasing
salt concentration up to 100 mM limited effect on shoot dry
weight compared other traits and Golmarmara was less affected
by higher salinity than other two cultivars with respect to
shooting dry weight.

5. Conclusion

Germination is the most critical step for plant development
and drought and salinity are one of the hazardous stress factors
for germination rate and latter growth stages. Sesame is largely
grown arid and semi-arid areas therefore limitations of these
stress factors are highly important for sesame seed germination.
Our study clearly showed that up to -4 bar for drought and 100
mM NaCl level for salinity should be tolerated for sustainable
sesame production. The cultivar, Golmarmara showed better
performance especially for drought tolerance and it should be
evaluated in field conditions with agro-morphological traits.
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Alveograph analysis has long been one of the important methods in determination of bread
making quality of wheat genotypes. Sixty-four bread wheat genotypes were analyzed for five
alveograph parameters including alveograph energy (W, 10*joule) (AE), dough strength (P,
mm), elasticity (L, mm) index of swelling (G, cm®), alveograph configuration ratio (P/L),
protein content (PC) and hardness (HRD). Genotype means of AE ranged from 155.4 x10*J
to 444.7 x10* J. Ocoroni86/Pewit3 reached the highest AE value with 444.7 x10* J.
Pamukova-97 was in the same statistical group with 426.5 x10*J AE value. Genotype means
of P ranged from 50.0 mm to 162.9 mm. Ak6z/Galil had the highest P value with162.9 mm.
Genotype means of L ranged from 40.6 mm to 180.8 mm. Sunco/Pastor had the highest L
value with 180.8 mm. Genotype means of G ranged from 14.35 cm® to 29.98 cm®.
Sunco/Pastor had the highest G value with 29.98 cm?®. Genotype means of P/L ranged from
0.29 to 3.77. Ak6z/Galil had the highest P/L rate with 3.77. The genotype means of protein
content (PC) ranged from 10.6% to 14.2%. Genotypes with 13% or more PC in this study
were Pamukova-97/Arostor, Pewit-3, Aldane and Ocoroni-86/Pewit-3. The mean HRD values
of the genotypes ranged from 46.5% to 68.0. The sisters of Adana-99/Sultan-95 (Genotypes 16
and 17) and Pamukova-97/Sénmez were the hardest grained genotypes in the study. The
produced information will be useful for bread wheat breeding programs attempting to improve
high quality bread wheat cultivars.
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Sertlik

Bugday genotiplerinin ekmek yapim kalitesinin belirlenmesinde alveografik analizler uzun
stiredir onemli yontemlerden biri olmustur. Alveograf enerjisi (W, 10-4 joule) (AE), hamur
mukavemeti (P, mm), esneklik (L, mm), sisme indeksi (G, cm®), alveograf dahil olmak tizere
bes alveograf parametresi i¢in altmis dort ekmeklik bugday genotipi analiz edilmistir.
Alveograf konfigiirasyon orani (P/L), protein icerigi (PC) ve sertlik (HRD). AE genotip
ortalamalar1 155.4 ile 444.7x10-4 J arasindadir. Ocoroni86/Pewit3, 444.7 x10-4 J ile en
yilksek AE degerine ulasmistir. Pamukova-97, 426.5 x10-4 J AE degeriyle ayni istatistik
grubunda yer almistir. P genotip ortalamalart 50.0 mm ile 162.9 mm arasindadir. Akdz/Galil,
162.9 mm ile en yiiksek P degerine sahip bulunmustur. L genotip ortalamalari 40.6 mm'den
180.8 mm'ye kadar degismistir. Sunco/Pastor, 180.8 mm ile en yiiksek L degerine sahip
olmustur. G genotip ortalamalar 14.35 cm?® ile 29.98 cm® arasindadir. Sunco/Pastor 29.98 cm®
ile en yiiksek G degerine sahip bulunmustur. P/L orani genotip ortalamalart 0.29 ila 3.77
arasinda belirlenmistir. Ak6z/Galil 3.77 ile en yiiksek P/L oranina sahip bulunmustur. Protein
iceriginin (PC) genotip ortalamalari % 10.6 ile % 14.2 arasinda belirlenmistir. Bu ¢alismada %
13 veya daha fazla PC igeren genotipler, Pamukova-97/Arostor, Pewit-3, Aldane ve Ocoroni-
86/Pewit-3 olmustur. Genotiplerin ortalama HRD degerleri % 46.5 ile 68.0 arasinda
degismektedir. Kardes hatlar Adana-99/Sultan-95 (Genotipler 16 ve 17) ve Pamukova-
97/Sénmez ¢aligmadaki en sert genotipler olarak belirlenmistir. Elde edilen bilgiler, yiiksek
kaliteli ekmeklik bugday cesitlerini gelistirmede yogun c¢aba harcayan bugday yetistirme
programlari i¢in ¢ok yararl olacaktir.
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1. Introduction

The Alveograph is a tool for wheat flour quality
measurement. It was developed in 1920 in France by Marcel
Chopin (Chopin 1921). Basically, it measures the flexibility of
the dough produced from the flour, by inflating a bubble in a
thin sheet of the dough until it ruptures (Chopin 1921, Chopin
1927, Bailey 1940). Later, the method has been named as
Chopin Alveograph, and it has been one of the prominent
methods in the determination of breadmaking quality of wheat
genotypes for many years in a wide range of countries since it
was introduced (Bailey 1940; Khattak et al. 1974; Rasper et al.
1986; Bettge et al. 1989; Bordes et al. 2008; Boros et al. 2009).
The alveograph test was also suggested for breeding studies in
Turkey (Kaya and Sahin 2015).

Among the all alveograph parameters, AE (W) value has
been considered for assessing the quality in most of the
breadmaking quality studies (Bloksma 1957, Faridi and Rasper
1987). Chen and D'Appolonia (1985) stated that three
alveograph values (P, L and AE) are important in assessing the
quality. They reported that only the P value was negatively
correlated with flour protein, wet gluten, and loaf volume.
According to Chen and D'Appolonia (1985), the alveograph L
and AE values measured breadmaking potential accurately and
produced an acceptable predictor of the end-use bread baking
quality of the flour. According to Bettge et al. (1989),
considering market classes of the samples the three alveograph
factors (P, L, and AE in addition to flour protein and hardness)
can predict the functionality of the flour as represented by
cookie diameter, loaf volume, or specific volume. Bettge et al.
(1989) stated that alveograph value L is alone may predict a
major part of the functional properties of proteins in loaf
volume formation. According to Mailhot and Patton (1988), P
and L values of the dough are the two important characteristics
need to be considered in bread making quality. Codina et al.
(2011) explained importance of P value in the model of wet
gluten content prediction and stated P value as one of the best
predictors of the gluten deformation index. Mironeasa and
Codina (2013) reported that alveographic parameters L and G
are predictive for rheological behavior of wheat dough. Indrani
et al. (2007) announced that G and W were the best indicators
of overall quality of parotta. W energy value has also been an
important parameter in Turkey for evaluating wheat quality in
breeding studies (Sahin et al. 2009, Aydogan et al. 2012).

The alveograph test measures essentially the force required
to blow and break a bubble of dough. P value indicates tenacity
of the dough. It is the force required to blow the bubble of
dough and is indicated by the maximum height of the curve.
Weak gluten flour has lower P values. P value is expressed in
millimeters (mm). L value indicates extensibility of the dough
(maximum volume of air that the bubble is able to contain)
before the bubble breaks. L value is indicated by the length of
the curve and is expressed in millimeters (mm). P/L Ratio is the
configuration of the curve and is the balance between dough
strength and extensibility. W value (dough baking strength)
indicates the area under the curve. It is a combination of dough
strength (P value) and extensibility (L value) and is expressed in
joules (x10™). G value is swelling index. It measures dough
extensibility and represents the square root of the air volume
needed to inflate the dough until rupture. G value is expressed
in cubic centimeter (cm®) or milliliter (mL). Both quantity and
quality of protein are quite important for bread-making and they
may significantly influence the dough strength properties of
wheat flours (Pena 2002). Therefore, protein is one of the most

important quality factors in determining bread quality. The
amount of the protein content is calculated as percentage. Grain
hardness is important for the flour industry because of its
important effects on grinding and baking performance (Bettge et
al. 1995). Hardness, PSI (Particle Size Index) of the grains is
expressed as percentage.

Biplot of the genotype-by-trait has been suggested as a
statistical tool for evaluating cultivars based on especially
multiple traits and for identifying superior lines (Dehghani et al.
2008; Mishra et al. 2015). Biplot of the genotype-by-trait
explains superior genotypes with favourable traits effect.
Therefore, it would be useful for the breeding new genotypes
for each target entry. It is also used for genetic variability and
relationship among the genotypes.

The aim of this article to reveal and evaluate alveograph
dough parameters of some bread wheat genotypes including
protein and hardness quality values and revealing the
interrelationships of these quality traits. The provided
information will be useful for quality based bread wheat
breeding programs.

2. Materials and Methods

2.1. Materials

Possessing different quality traits, sixty four genotypes were
used in the study. Twenty-one of them were advanced lines
from the MRI (Maize Agricultural Research Institute-Sakarya)
wheat breeding program. Thirty of them were cultivars from
other research institutions and different countries including
CIMMYT (International Wheat and Maize Improvement
Center-Mexico) genotypes and other 13 genotypes were lines
from crossing blocks of MRI breeding program and cultivars of
MRI.

2.2. Methods

This research was carried out in the fields of MRI and the
quality laboratories of Field Crops Central Research Institute-
Ankara and MRI under Republic of Turkey Ministry of Food,
Agriculture and Livestock. The study materials were planted in
1 m long 30 ear-row plots in November 2011 in the fields of
MRI in Sakarya. To maintain seed purity 25 ears from each
genotype were isolated with paper bags. Non-homogeneous or
mixed rows were discarded. Remained rows were harvested and
threshed in July 2012. Using the cleaned seeds of each genotype
the trial was planted in Pamukova field of MRI in November
2012 in a 8x8 partially balanced lattice design with three
replicates. The plot size of the trial was 12.5 m? (1mx12.5m) in
planting and it was reduced to 10 m? in harvest for exclusion of
border effect. The trial planting area with an altitude of 73 m in
Pamukova has clay loam soil having medium organic matter
with pH 7.64 and with a mean season rainfall of 486 mm.
During the growing season monthly the minimum and
maximum temperatures were 5.5 and 22.4 °C, respectively. The
rows were fertilized with 80 kg N ha™* and 80 kg P,Os ha™ at the
planting and 70 kg N ha™ in spring at tillering. Using the seeds
of the genotypes obtained from the trial, alveograph quality
analyses were conducted in the quality laboratory of Field
Crops Central Research Institute, Ankara and protein content
and hardness analyses were conducted in the quality laboratory
of MRI. Each sample from the plots was tested two times
during the quality tests.
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Alveograph tests were conducted according to ICC Standard
No: 121 (ICC 2008) using Chopin Alveograph NG (France)
instrument. Milling process was conducted according to AACC
Method No: 26-21 and 26-31 (Anonymous 2000). Grain
samples were cleaned and conditioned to 16.5% moisture for 12
h and milled using laboratory scale Buhler mill (model MLU
202D, AG, Uzwil, Switzerland). Protein amount analyses were
performed according to AACC Method 46-30 (Crude Protein /
Combustion Method) on a Velp Scientifica model NDA-701
Dumas Nitrogen Analyzer protein determination device
(Anonymous 2000). Hardness, PSI (Particle Size Index) of the
grains were determined as percentage, according to Williams
and Sobering (1986). Twenty five g grain samples from each
wheat genotype were crushed using a crushing mill (Perten
3100) having 1 mm sieve spacing. The hardness analyses were
conducted using a RO-TAP Testing Sieve Shaker (Retsch
AS200Tap). From the crushed grain samples 10 g were put onto
75 um sieve and 50 g of wheat grain were added onto crushed
samples for easy sieving. The shaker was adjusted for 10
minutes. The amount of the sample under the sieve were
weighed and the obtained value was calculated as percentage.
The HRD values were eavluated according to AACC Method
55-30 (Anonymous 2000). Variance and principle component
analyses were conducted using the JMP version 11.0 packet
statistical program (Anonymous 2013).

Table 1. The names and the origin of the genotypes used in the study.

3. Results

In this study, highly significant (P<0.001) differences were
found among the genotypes for all five alveograph parameters,
protein and hardness values. The mean dough alveograph
energy values of wheat genotypes in the study varied from
155.4 to 444.7 x10™* J (Table 1). The genotypes Ocoroni
86/Pewit3 (Genotype (Gn3) with 444.7 x10* J AE value and
Pamukova-97 (Gn36) with 426.5 x10™* J AE value reached the
highest AE value and shared the same statistical group (a). The
genotypes Lancer (Gn38) and Cetinel-2000 (Gn58) were only
the two genotypes having lower AE value (155.4 x10™ J and
158.9 x10™* J, respectively) than 160 x10* J. The mean AE
value of the all genotypes was 275.2 x10 J.

The mean P values of the genotypes in the present study
varied from 50.0 mm to 162.9 mm. The mean P value of trial
was 106.2 mm. The genotypes Ak6z/Galil (Gnl8) (162.9 mm),
Pamukova-97 (Gn.36) (162.36 mm), Génen-98 (Gn51) (159.61
mm) Akoz/Dariel (Gnl9) (156.6 mm), Dariel (Gn27) (156.6
mm), Galil (Gn29) (156.2 mm) reached the highest P value and
shared the same statistical group (a). On the other hand, the
genotypes had the lowest P values were Gn46 (60.8 mm), Gn59
(59.1 mm), Gn13 (56.8 mm), Gn9 (55.6 mm), Gn14 (55.4 mm)
and Gn58 (50.0 mm).

No Genotype Origin No Genotype Origin

1 Pamukova-97/Sénmez Advanced Line 33 Ocoroni 86 CIMMYT
2 Tnmu/3/HD2206/Hork//Buc/Bul Advanced Line 34 Pastor CIMMYT
3 Ocoroni 86/ Pewit3 Advanced Line 35 Pewit3 CIMMYT
4 Tahirova2000/Zornitcha Advanced Line 36 Pamukova-97 MRI-Cultivar
5 Tahirova2000/Zornitcha Advanced Line 37 Prostor CultivarTR
6 Agr/Bjy"S"//Vee"S"/Mmtc/4/LL/3/Orso/ Akv/Ska Advanced Line 38 Sibia/Milan MRI-Line
7 Pamukova-97/Arostor Advanced Line 39 Sonmez CultivarTR
8 Pamukova-97/Arostor Advanced Line 40 Stozher CultivarBG
9 Momtc/4/LL/3/Orsol/Akv/Ska/Prostor Advanced Line 41 Sultan-95 CultivarTR
10 Stozher/3/Kal/Mus//Har Advanced Line 42 Sunco CultivarAU
11 Sunvale/Sultan95 Advanced Line 43 Sunvale CultivarAU
12 Stozher//Sibia/Milan Advanced Line 44 Tahirova-2000 MRI-Cultivar
13 Stozher//Sibia/Milan Advanced Line 45 Tinamou CIMMYT
14 Sunco/Pastor Advanced Line 46 Yakar-99 CultivarTR
15 Dogu-88/Ziyabey98 Advanced Line 47 Ziyabey-98 CultivarTR
16 Adana-99/Sultan95 Advanced Line 48 Zornitcha CultivarBG
17 Adana-99/Sultan95 Advanced Line 49 Basribey-95 CultivarTR
18 Akoz/Galil Advanced Line 50 Osmaniyem CultivarTR
19 Akoz/Dariel Advanced Line 51 Go6nen-98 CultivarTR
20 Bau/Kauz// Tahirova2000 Advanced Line 52 Pehlivan CultivarTR
21 Tahirova-2000/Yakar Advanced Line 53 Aldane CultivarTR
22 Adana-99 Cultivar-TR 54 Flamura 85 CultivarTR
23 Agr/Bjy"S"//Vee"S" MRI-Line 55 Tosunbey CultivarTR
24  Akoz Cultivar-TR 56 Konya-2002 CultivarTR
25 Arostor Cultivar-BG 57 Harmankaya-99 CultivarTR
26 Bau/Kauz MRI-Line 58 Cetinel-2000 CultivarTR
27 Dariel Cultivar-TR-IL 59 Yildiz 98 CultivarTR
28 Lancer Cultivar-TR 60 Bezostaya-1 MRI-RU

29 Galil Cultivar-TR-IL 61 Momtchil MRI-BG

30 HD2206/Hork//Buc/Bul MRI-Line 62 Bandirma-97 MRI-Cultivar
31 Kal/Mus//Har MRI-Line 63 Beskopri MRI-Cultivar
32 Momtc/4/LL/3/Orso/Akv/Ska MRI-Line 64 Hanh MRI-Cultivar
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The mean L values of the genotypes ranged from 40.6 to
180.8 mm. The mean L value of the all genotypes was 78.2 mm.
The genotypes Sunco/Pastor (Gnl4) (180.8 mm), sisters
Stozher//Sibia/Milan (Gn13) (160.8 mm) and
Stozher//Sibia/Milan (Gn12) (158.7 mm), Akdz (Gn24) (150.8
mm), Arostor (Gn25) (134.4 mm), Cetinel-2000 (Gn58) (127.6
mm) and Momtc/4/LL/3/Orso//Akv/Ska/Prostor (Gn9) (125.8
mm) reached the highest L values. However, the genotypes
G29, G51, G23, G19, G27 and G29 had the lowest L values
under 50 mm L value.

The mean G values of the genotypes ranged from 14.4 to
30.0 cm®. The trial mean of G value was 19.3 cm®. The
genotypes Sunco/Pastor (Gn14) (30.0 cmd),
Stozher//Sibia/Milan (Gn13) (28.1 cm?), Stozher//Sibia/Milan
(Gn12) (27.9 cm®), Akéz (Gn24) (27.2 cm®), Arostor (Gn25)
(25.5 cm?), Cetinel-2000 (Gn58) (25.2 cm?) reached the highest
G values. Contrarily, the genotypes Gn29, Gn51, Gn23, Gn19,
Gn27, Gnl8 had the lowest L values within the range of 14-16
cm®.

P/L configuration ratio of the genotypes in the present study
ranged from 0.3 to 3.8. The trial mean of P/L ratio was 1.6. The
genotypes Galil (Gn29) (3.1), Pamukova-97 (Gn36) (3.1),
Akbz/Dariel (Gn19) (3.3), Gonen-98 (G51) (3.4), Dariel (Gn27)
(3.4) and Akoz/Galil (Gn18) (3.8) had the highest P/L values.
Conversely, the genotypes Gn9 (0.5), Gn12 (0.4), Gn24 (0.4),
Gn58 (0.4), Gn13 (0.3), Gn14 (0.3), had the lowest P/L values.

The genotype means for protein content (PC) ranged from
10.6% to 14.2% (Table 2). The trial mean of PC was 11.8%.
The genotype Ocoroni-86/Pewit-3 (Gn3) reached the highest PC
with 14.2%. The genotypes having over 13% PC were Aldane
(Gn53), Pewit-3 (Gn35) and Pamukova-97/Arostor (Gn7)
followed Ocoroni-86/Pewit-3 (Gn3) with 13.8%, 13.3% and
13.3% PC, respectively. Sénmez (Gn39) genotype was the
genotype with the lowest PC with 11.6%.

The mean HRD values of the genotypes ranged from 46.5%
to 68.0. The trial mean of hardness was 54.6%. In this study
those with low values in terms of hardness are considered to be
harder. Yakar-99 (Gn46) was the genotype with the softest grain
with 68.0%. Pamukova-97/Arostor (Gn8) followed Yakar-99
having 2" softest grain with 66.7% HRD. In contrast, Adana-
99/Sultan-95 (Gn16) advanced line was genotype having the
hardest grain with 46.5%. The other hardest grained genotypes
were the sister of Adana-99/Sultan-95 (Gn17) with 46.81% and
Pamukova-97/Sonmez (Gnl) with 47.1%,
Tnmu/3/HD2206/Hork//Buc/Bul (Gn2) with 47.1% and Dariel
(Gn27) with 47.3%.

The biplot graph (Figure 1) indicates the relationships of 64
wheat genotypes for alveograph parameters, PC and HRD. The
first two PCA’s (Principle Component 1 and 2) and explained
81.3% of the total variation of the relationships between the
genotypes and the quality traits in this study. The alveograph
values P, L, G and P/L indicated a large variation among the
genotypes. In contrast, AE, PC and HRD indicated relatively
little variations among genotypes.

4. Discussion

The alveograph is one of the trusty tools to reveal the
quality of wheat flour and among the all alveograph parameters
alveograph energy (AE) value has key role for assessing the
quality of the breadmaking quality. Williams et al. (1988)
classified dough AE values as very weak for 0-50 J, weak for
50-100 J, medium for 100-200 J, medium strong for 200-300 J,

strong for 300-400 J and very strong for over 400 J. According
to Pomeranz (1987) the AE value of standard flour is around
141x10 J. Some other researchers suggested that the AE value
of standard flour is characterized in range 160-200 x10™ J
(Bordes et al. 2008; Pagani et al. 2006). Considering these
studies, determined AE values of all studied genotypes in this
study were almost in the range of standard flour or higher than
those of standard flour (Table 1).

Usually, P dough resistance values are considered as
standard wheat quality for 60-80 mm, very good wheat quality
for 80-100 mm and extra strong wheats for over 100 mm j
(Bordes et al. 2008; Aldovrandi and Vitali 1995). Seven
genotypes had standard wheat quality, 13 genotypes had very
good wheat quality. However, 39 genotypes out of 64 had P
value over 100 mm indicating extra strong wheat quality. The
genotypes Akodz/Galil (Gnl8) (162.9 mm), Pamukova-97
(Gn36) (162.4 mm), Gonen-98 (Gn51) (159.6 mm) Akoz/Dariel
(Gn19) (156.6 mm), Dariel (Gn27) (156.6 mm), Galil (Gn29)
(156.15 mm), Flamura-85 (Gn54) (152.0 mm) were the
genotypes having highest P dough tenacity values representing
extra strong wheats. However, Yildiz-98 (Gn59) (59.1 mm),
Stozher//Sibia/Milan (Gn13) (56.8 mm),
Momtc/4/LL/3/Orso//Akv/Ska/Prostor (Gn 9) (55.6 mm),
Sunco/Pastor (Gnl4) (55.4 mm), Cetinel-2000 (Gn58) (50.0
mm) were the genotypes under the standard P values.

Extensibility value, L is also an important alveograph
parameter in prediction of wheat flour quality. According to
Bettge et al. (1989), L value has a key role in the prediction of
functional properties of proteins of both soft and hard wheat
flours. Flours having 100 mm L value are considered as good in
breadmaking quality (Bordes et al. 2008; Hadnadev et al.
2011). On the other hand, biscuit production requires higher L
values. Thirteen genotypes had L values around 100 mm (80-
111 mm) representing standard bread making quality. The
number of genotypes having L values over 111 mm was 7
which may be evaluated in biscuit production. Sunco/Pastor
(Gn14) alone formed group ‘a’ with 180.8 mm L value. On the
other hand, L values of 28 genotypes remained within the range
of 60-80 mm representing good wheat quality. However, 16
genotypes had L values under 60 mm expressing strong wheat
quality.

Since the two alveograph parameters give information about
elasticity of the wheat dough, swelling index (G) and
extensibility (L) are usually related. Codina et al. 2010 and
Mironeasa and Codina (2013) reported high correlations
(r=0.875 and r= 0.997, respectively) between G value and L
value. An average value of G parameter, 20 cm® may be
considered for standard wheat flour quality (Pomeranz 1987;
Bilgin and Korkut 2005). Fourteen genotypes had G values
around 20 cm?® (19-21 cm®) representing standard bread making
quality. The number of genotypes having G values over 21 cm®
was 13 which may be suggested for biscuit production. Twenty
one genotypes remained in the range of 17-19 cm® expressing
good wheat quality. However, 16 genotypes had G values lower
than 17 cm® representing strong wheat quality.

P/L configuration ratio defines resistance/elasticity ratio of
wheat dough. It is one of the significant parameters in defining
wheat flour quality and is also commonly used in wheat trade
(Bordes et al. 2008; Hadnadev et al. 2011). According to their
P/L values wheat flours may be grouped for industrial usage
(Bordes et al. 2008; Aldovrandi and Vitali 1995; Hadnadev et
al. 2011). Wheat flours having P/L value in the range 0.40-0.80
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Table 2. Alveograph (AE) values with protein content (PC) and hardness index (HRD) of the genotypes.
No AE ! No P No L ! No G ! No PIL ' No PC ! No HRD ¢
3 44470 a 18 162.90 a 14 18083 a 14 2998 a 18 377 a 3 1423 a 46 68.04 a
36 426.45 a 36 162.36 a 13 160.82 b 13 2811 ab 27 342 ab 53 13.78 a 8 66.70 a
35 35752 b 51  159.61 a 12 15867 b 12 2788 ab 51 341 ab 35 13.32 b 59 6452 b
19 35021 b 19  156.60 a 24 15083 bc 24 2715 bc 19 333 ab 7 1328 b 24 6372 be
31 34364 bc 27 156.58 a 25 13443 cd 25 2552 cd 36 3.09 bc 2 12.92 bc 58 6352 bed
53 34351 bed 29  156.15 a 58 12764 de 58 2518 cd 29 3.06 bc 36 1289 bed 41 63.05 be
16 329.60 cde 54 152.04 ab 9 12584 de 9 2487 de 23 3.01 bed 13 1277 cde 7 6254 c-f
51 32850 cf 56 145.11 bc 3 11164 ef 3 2352 def 56 282 bcd 50 1271 cde 12 61.93 c-f
43 32732 cf 23 14111 bed 35 10527 fg 35 2271 efg 54 277 cde 21 1264 cf 37 6173  def
22 326.57 cf 61 139.00 cde 4 10138 fgh 4 2220 fgh 61 268 cde 19 1259 cg 9 61.64 ef
54 32387 cg 45 13107 def 8 9899 fgh 8 2202 fi 45 255 def 45 1258 ch 63 6125 ef
29 32272 d-h 62 12944 efg 33 9589 fi 33 2180 fj 55 230 efg 4 1245 di 14 6083 fg
42 321.66  e-i 55 126.50 fgh 47 9278 g 47 2143 fk 60 211 fgh 44 1242 e-i 25 60.80 fg
27 31254 ej 60 12496 fgh 2 9150 gk 2 2105 g1 48 209 fgh 8 1236 ej 13 5917 gh
18 309.31 ek 43 123.65 fgh 41 8961 gl 41 2085 g¢g-m 62 208 fgh 14 1235 ej 33 5782 hi
61 308.42  f- 16 121.55 f-i 7 8809 gm 7 2070 g-m 17 205 fgh 60 12.33 ej 42 5740 hij
17 30595 g1 3 12119  fk 59 8678 gn 59 2057 g-n 11 195 ghi 54 1223 fk 64 5696 ijk
10 305.16  g-l 53 120.88 f-k 63 8651 ho 63 2039 ho 53 190 g¢j 12 1223 f-1 47 56.64 i-l
40 30230 hl 10 12052 fk 1 8397 hp 1 2038 hp 64 190 gj 38 1221 fm 53 5661 il
60 30093 m 22 11991 gl 40 7993 ir 40 1985 i 43 186 gk 48 1217 gn 54 5631 i-m
55 30088 j-m 31 11962 gm 6 7955 i 6 1978 jr 16 18 gk 61 1216 g-n 55 5627 i-m
8 29820 j-n 17 11928 g-m 42 7773 i-s 46 1958 ks 31 18 gl 5 1212 h-o 32 5614 in
33 293.66  j-0 42 118.10 h-n 46 7726 js 32 1942 k-t 10 182 h-l 18 1210 i-o 57 56.11 i-n
11 29322 j-0 35 116.57 h-o 32 7720 js 42 1941 k-t 52 180 h-m 10 1205 i-p 56 55.82 j-0
34 29291 jo 11 11579 h-o 38 7648 js 38 1940 k-u 15 176 h-n 32 1203 ip 52 5578 j-0
38 29258  j-0 34 112.23 i-0 30 7463 j-t 37 1919 l-u 21 174 h-n 24 1194 jor 60 5554 k-p
57 29122 k-p 57 11173  ip 37 7411 ku 30 1906 |lu 22 174 hn 9 1192 js 43 5514 kp
56 291.02 k-p 48 11165 i-p 26 7234 |-v 26 1893 v 49 170 ho 20 1185 k- 19 5487  |r
15 28794 I-p 52 111.38 i-p 50 7161 lv. 50 1878 m-y 28 170 h-o 33 11.83 k-t 40 5469 m-s
6 28203 m-r 30 11067 jp 43 7149 m-y 57 1864 m-z 34 169 ho 16 1178 lu 36 5467 m-s
23 280.87 m-r 49 11037 kp 39 7075 m-y 39 1863 m-z 57 167 hp 43 1175 m-u 61 5460 m-s
12 279.00 n-s 15 109.23 I-r 57 7073 m-y 44 1847 n-A 30 157 ir 42 1171 o-v 39 5432 n-t
45 27896 n-s 38  109.06 - 44 6975 ny 43 1844 nB 42 156 ir 17 1171 ov 20 5426 ot
2 27471 ot 40 108.83 mr 10 6826 o0z 20 1840 nB 20 149 is 49 1170 n-v 4 5415 o-t
30 27428 o-t 6 107.54 n-r 20 6785 pz 5 1837 nB 38 149 is 40 1168 oy 18 53.69 p-u
7 27374 ot 32 10680 os 5 6771 pz 10 1828 o-B 32 145 jt 22 1161 py 21 5325 rv
14 27338 ot 21 10608 ot 15 6700 p-A 22 1822 o-B 26 142 kt 26 1158 pz 28 5310 rvy
32 27199 p-u 20 106.03 o-t 34 6667 p-A 34 1818 o-C 50 140 k-t 6 1155 r-A 11 5295 Sz
62 26330 r-v 26 10111 pu 16 6644 p-A 16 1810 r-C 40 138 It 34 1151 r-B 44 5259 tA
64 26184 ry 50 99.06 rru 22 6633 p-A 15 1789 rD 6 134 mu 31 1147 sC 31 5225 tB
13 260.26 sy 63 96.05 S-v 60 6516 r-A 49 1787 r-D 39 134 m-u 28 1146 s-D 10 5169 v-C
63 25840 sy 44 96.04 tv. 49 6480 r-A 31 1779 rD 44 133 nu 30 1138 tE 49 5144 yD
50 25741 ty 64 94.12 uy 31 6477 r-A 62 1775 r-D 63 125 ov 1 1138 t+E 45 5141 yD
37 25421 tz 39 91.57 u-z 62 6445 r-A 60 1770 rD 5 122 py 11 1135 wuF 50 5132 y-D
20 25178 uw-A 2 90.68 uz 52 6331 rB 52 1763 rD 37 117 rz 57 1135 uF 35 5124 zD
41 24782 v-B 37 90.27 u-z 53 6241 r-C 53 1752 sD 35 116 rz 25 1132 u-G 29 5102 A-F
26 24452 v-B 1 8786 v-A 11 6025 sC 11 1725 tE 3 110 r-A 46 1130 v-G 3 5101 A-E
49 24443 v-B 5 8580 v-A 21 5966 sD 21 1717 uE 1 107 sA 55 1123 y-H 15 5093 A-F
44 24194 y-C 28 8482 y-A 54 5723 tE 17 1682 v-E 2 106 sA 29 1123 y-H 22 5046 B-F
52 23700 zC 7 8449 y-A 17 5706 tE 54 1674 yE 7 101 tA 47 1115 zi 5 5036 C-G
4 23249 AC 33 8433 y-A 55 5588 uwE 55 1657 z-F 33 091 uB 59 1112 zi 30 4993 C-H
25 22877 BD 4 83.00 z-B 36 5567 Vv-E 36 1637 A-F 4 088 uB 41 1110 B 38 4976 D-H
39 22117 CE 8 77.30 AB 28 5521 v-E 48 1629 A-F 8 079 v-C 64 1109 B-i 23 4925 Ei
24 21035 D-F 25 72.49 BC 45 5422 v-E 45 1629 A-F 46 076 y-D 15 11.04 CJ 6 4922 FI
21 209.45 D-G 41 65.71 CD 61 5417 v-E 28 1629 A-F 59 075 zD 27 1101 D-K 34 4861 G-J
46 203.26 E-H 47 64.61 CD 48 5402 v-E 61 1625 B-F 41 071 zE 37 1097 EK 51 4841 HIiJ
48 19845 F-H 24 63.44 CD 64 5295 y-E 64 1602 C-F 25 066 A-E 23 1097 EK 62 478 1K
1 195.16 F-H 12 62.05 CD 56 5048 zE 56 1583 D-F 47 066 AE 52 1091 FK 48 4765 1K
5 19474 F-H 46 60.82 DE 29 4842 AE 29 1573 D-F 9 048 B-E 538 1088 G-K 26 4746 1K
59 188.79 G-H 59 59.14 DE 51 4639 B-E 19 1526 EF 12 044 B-E 62 1084 H-K 27 4734 XK
9 18600 H 13 56.81 DE 23 4461 C-E 51 1513 EF 24 040 CE 63 1082 H-K 2 4711 JK
47 18563 H 9 55.61 DE 19 4455 C-E 23 1502 EF 58 040 C-E 51 1069 MWK 1 4705 K
58 158.94 | 14 55.44 DE 27 4150 D-E 27 1450 F 13 031 DE 56 1061 JK 17 4681 K
28 155.36 | 58 50.01 E 18 4057 E 18 1435 F 14 029 E 39 1056 K 16 4648 K
CV%= 4.24 5.82 13.37 6.49 6.34 221 1.90
LSD@os=  20.82 11.01 18.54 2.22 0.45 0.47 1.85
MEAN= 275.20 106.17 78.17 19.30 1.64 11.82 54.61

¥: Values with the same letter are not significantly different (P<0.05).
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Figure 1. The biplot indicating the relations among the genotypes and the quality traits.

is suitable for bakery production (Bordes et al. 2008; Hadnadev
et al. 2011; Codina et al. 2010). P/L ratio 0.50 indicates
resistant/very elastic or less resistant/moderate elastic wheat
dough and the ratio of 1.50 indicates very strong/moderately
extensible dough. However, wheat flour relevant for
confectionary products should exhibit lower P/L value than
0.50. Nine genotypes had 0.50-1.0 P/L value in the study
representing standard wheat quality. The number of genotypes
remaining in the range of 1.0-2.0 was 33 representing good
breadmaking quality. Sixteen genotypes had P/L value over 2.0
expressing strong flour wheats. Only 6 genotypes had lower
than 0.50 P/L values suggesting biscuit or cracker making
quality.

As a result of overall evaluation of the determined
alveograph parameters in this study, present wheat genotypes
may be separated into 3 groups; weak quality wheats, standard
(moderate) quality wheats and strong quality wheats. The strong
wheats were Ak6z/Galil (Gnl18), Dariel (Gn27), Pamukova-97
(Gn36), Gonen-98 (Gn51), Akoz/Dariel (Gnl19), Galil (Gn29),
Flamura-85 (Gn54), Momtchil (Gn61), Bezostaya-1 (Gn60),
Tosunbey (Gn55), Aldane (Gn53), Konya-2002 (Gn56) Adana-
99/Sultan95 (Gn16), Sunvale (Gn43), Sunvale/Sultan95 (Gn11).
The weak wheats were Sunco/Pastor (Gnl4), sisters of
Stozher//Sibia/Milan (Gnl3 and Gnl2), Cetinel-2000 (Gn58),
Ak6z (Gn24), Momtc/4/LL/3/Orso//Akv/Ska/Prostor (Gn9),
Ziyabey-98 (Gn47), Yildiz-98 (Gn59), Yakar-99 (Gn46),
Sultan-95 (Gn4l), Ocoroni-86 (Gn33), sisters of Pamukova-
97/Arostor (Gn8 and Gn7), Tahirova2000/Zornitcha (Gnb5),
Arostor (Gn25). The remaining 34 genotypes were moderate
quality wheats (Gn 1, 2, 3, 4, 6, 9, 10, 15, 16, 20, 21, 22, 23, 26,
28, 30, 31, 34, 35, 37, 38, 39, 40, 42, 44, 45, 48, 49, 50, 52, 57,
62, 63, 64).

In a study for evaluation of alveograph values of some
bread wheat genotypes improved for the Central Anatolia, Sahin
et al. (2009) reported that the average P, AE and P/L values of
the genotypes were low in the rainfed environmental conditions
comparing to those of the genotypes in the irrigated
environmental conditions. However, L and G mean values of

the genotypes in the rainfed conditions were higher. In the
present study P, AE and P/L mean values of the genotypes were
higher and L and G mean values were lower than the mean
values of the genotypes in Central Anatolia. The P, AE and P/L
mean values of the genotypes in this study were also found
higher than the mean values of the genotypes reported by some
other researchers (Bilgin and Korkut 2005; Hruskova and
Famera 2003; Osella et al. 2008). One of the reasons in the
difficulties of obtaining high quality wheats may be
environment rather than the failures during genotype selection.
According to Kaya and Sahin (2015), AE and P/L were
primarily controlled by E (environment), although G (genotype)
and GEIl (GXxE interaction) also had significant effects. The
alveograph values P, AE and P/L in the present study seem high
comparing to the various results indicating that the genotypes
included in the study were mostly strong wheats. The higher
alveographic quality may be explained by environment (one
year result), better genotypes (more than half of the genotypes
were registered cultivars), and growth habit of the genotypes.
Spring, winter and alternative growth habit genotypes were
included together in the study. Maghirang et al. (2006) reported
that all alveograph test parameters were significantly higher for
spring wheat flours than for winter wheat flours, excluding the
mean configuration ratio.

Koksel et al. (2000) classified wheat flours according to
protein as bulgur (>13%), bread (10-13%) and biscuits and
crackers (<10%). Similarly, Pena (2002) classified breads as
leavened (>13%), flat and steamed (10-13%) and cookies,
cakes, pastries (<10%). All genotypes in this study yielded PC
above 10%. Genotypes with 13% or more PC in this study were
Pamukova-97/Arostor, Pewit-3, Aldane and Ocoroni-86/Pewit3.
In a study conducted by Kaya and Akgura (2014) in Central
Anatolia, the PC of the genotypes varied between 10.1% and
13.2% and the mean PC of all genotypes was 11.6%. Aktas and
Baloch (2017) reported the mean PC range of their genotypes
from 11.7% to 14.8% in the three location of Southeastern
Region of Turkey.
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Wheat genotypes may be classified in 8 groups according to
their grain hardness (Anonymous 2000), extra soft (>78% PSI),
very soft (73-78% PSI), soft (65-72% PSI), medium soft (57-
64% PSI), medium hard (49-64% PSI), hard (40-48% PSI), very
hard (29-39% PSI) and extra hard (<29% PSI). Overall hardness
evaluation of the genotypes suggested that, 15.6% of the
genotypes (10) were in the range of 40-48% HRD and accepted
as hard, 59.4% of the genotypes (38) were in the range of 49-
56% HRD and accepted as medium hard, 21.9% of the
genotypes (14) were in the range of 57-64% HRD and accepted
as medium soft and 3.1% of the genotypes (2) were in the range
of 65-72% HRD and accepted as soft grained genotypes.
According to the results of this study the softest grained
genotypes were Yakar-99 (Gn46) and Pamukova97/Arostor
(Gn8) and the hardest genotypes were Adana/Sultan (Gn16 and
Gn17), Pamukova97/Sénmez (Gnl) and
Tnmu/3/HD2206/Hork//Buc/Bul (Gn2).

Considering hardness, the present study showed similarity
with previous studies in Central Anatolia conditions. Aydogan
et al (2013) found that, from 21 studied genotypes 11 were
medium soft, 9 were medium hard, 1 was very hard class with
the range of 38-63.5%. In the same study the trial mean was
56.70%. Kaya ve Akgura (2014) also reported from medium
hard (48%) to medium soft (60%) HRD values with 55% HRD
trial mean in Central Anatolia conditions. Majority of the
genotypes in this study remained medium hard or medium soft
hardness class. It seems that most of the Turkish wheat
genotypes are located into medium hard to medium soft
hardness class.

The relationship of 64 genotypes with the wheat quality
traits may be easily explained through Principle Component
Analysis (PCA). Vector length of the traits represents the
magnitude of its effect (Yan and Tinker 2005). The alveograph
values P, L, G and P/L had long vectors suggesting a large
variation among the genotypes. In contrast, AE and PC had
shorter and HRD had the shortest vectors suggesting relatively
little variations among genotypes. Basically, two traits are
positively correlated if the angle between their vectors is < 90°,
negatively correlated if the angle is > 90°, and independent if
the angle is 90° (Dehghani et al. 2012). Accordingly, AE
correlated positively with PC, P and P/L traits, HRD correlated
positively with L and G traits (high HRD values indicate softer
grained genotypes), PC correlated positively with L and G
traits. There was no correlation between PC and HRD. Non-
correlation of PC and HRD has been stated in previous studies.
Salmanowicz et al. (2012) reported uncertain correlation
between HRD and PC. Kaya and Akgura (2014) found no
correlation between HRD and PC in the biplot analysis. HRD
negatively correlated with AE, P and P/L traits. The response of
the L and G traits were almost the same. According the biplot
graph the genotypes 36, 53, 19, 35, and 3 had better AE values,
18 and 19 had better P values, 18, 27 and 51 had better P/L
values, 12, 13 and 14 had better L and G values, 3, 35, and 53
had better PC values, and 9, 24 and 25 had higher HRD values
indicating softer grain structure.

5. Conclusion

Due to diversity of wheat growing areas of Turkey, wheat
crops are produced in different agro-ecological conditions. As a
result of these variations in wheat production the quality of
wheat flours from the harvested wheat product are usually
variable and causes marketing difficulties for wheat millers.
Millers solve the quality problems by blending the different

wheat flours to meet the flour specifications of their customers.
For this, the most of the modern mills have lab facilities to
analyze the flours of the wheat crops and provide facilities for
storing and blending flour to ensure uniform flour quality.
Therefore, using flours of strong wheats, flour from standard or
weak wheats may be improved to provide necessary uniform
quality. The results revealed the quality status of the present
genotypes in the study. The findings of this study will be useful
for not only the world wheat breeders who want to develop new
wheat cultivars having high yield and high quality but also the
world wheat millers who wish to produce wheat flours meeting
the market demands.
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Tiirkiye portakal {iretiminin % 25’i Antalya ilinde gergeklestirilmektedir. figeler arasinda
Finike portakal yetistiriciligi agisindan ayr1 bir dneme sahiptir. Yetistiriciligi etkileyen dnemli
faktorlerden biri olmasi nedeniyle, bu calismada portakal bahgelerinde kullanilan sulama
sularmim kalite 6zellikleri incelenmistir. Bu amagla bolgedeki 20 adet kuyu suyundan su
ornekleri almarak pH, EC, Ca*, Mg, Na’, K*, COs% HCOy, CI, SO,? ve B analizleri
yapilmistir. Analiz sonuglarmma gére sodyum adsorpsiyon orani (SAO), % Na ve bakiye
sodyum karbonat (BSK) degerleri hesaplanarak kalite siniflari belirlenmistir. Aragtirma
sonuglarma gore incelenen 6rneklerin % 75’inin C, (250-750 pmhos/cm araliginda yer alan 15
ornek) ve % 20’sinin C; (750-2250 pmhos/cm araliginda yer alan 4 6rnek) tuzluluk sinifina
girdigi belirlenmistir. Sulama suyu Orneklerinin tamami sodyum adsorbsiyon orani (SAO)
agisindan l.smif sulardir. Sonu¢ olarak incelenen sulama suyu Orneklerinin portakal
yetistiriciliginde verim ve kalite kayiplarina yol agmadan kullanilabilecegi belirlenmistir.
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Antalya province produces about 25 percent of all oranges produced in Turkey. Finike is the
most important district in terms of the cultivation of orange. The quality characteristics of the
irrigation waters used in orange orchards were investigated in this study because it is one of
the important factors affect to growing. For the purpose, water samples were taken from 20
wells in the region. Analyses of irrigation waters including pH, EC, Ca'?, Mg*, K Na',
COs?, HCO3, CI,, SO42 and B were done. From the analyses results SAR, Na % and RSC
values were calculated and quality classes were determined. The results showed that 75% (15
samples in the range of 250-750 pmhos cm™) and 20% (4 samples in the range of 750-2250
umhos cm™) of the investigated water samples had moderate and high salinity, respectively. In
term of SAR value, all samples were first class irrigation waters. As a result, it was determined
that irrigation waters can be used in orange cultivation without yield and quality loss.

1. Giris

Antalya ilinin Finike ilgesinin bitkisel iiretim potansiyeli
oldukea yiiksektir. flgenin 71 010 dekar olan tarimsal arazi
varliginda tarla bitkileri, meyvecilik (Turunggiller, nar, bag,
zeytin vb.), oOrtlialtt ve acikta sebze yetistiricilik faaliyetleri
siirdiiriilmektedir ~ (Anonim  2018). llgedeki meyvecilik
faaliyetleri igerisinde Turunggiller sahip olduklar tiir ve ¢esit
zenginligi, meyvelerinin olgunlagsmasinin uzun bir déneme
yayllmast ve olgunlasan meyvelerin aga¢ iizerinde
bekletilebilmesi  nedenleriyle ayrt bir O6neme sahiptir.
Tiirkiye’de Turunggil yetistiriciligi Giiney Akdeniz ve kiy1
Ege’nin giineyinde yaygimn olup 88 706 ha alanda yetistiricilik
yapilmakta olup, s6z konusu iiretim alanlarinda 1779 675 ton

portakal, 725 230 ton limon ve 229 555 ton greyfurt tretilmistir
(FAO 2014). Antalya’da tiretimi en yaygin olan turunggil ¢esidi
portakaldir. 2017 yili verilerine gore Antalya ili Finike ilgesi
29570 da alan ve 188264 ton portakal tretimi ile ilgeler
arasinda ilk sirada yer almaktadir (TUIK 2017). Bitkisel
iretimde kullanilan kimyasal giibrelerin miktart hizla
artmaktadir. Antalya ili genelinde giibre kullanimi (34.4 kg da™)
iilkemiz ortalamasimin (28.75 kg da™®) iistinde olup (Mencet
Yelboga ve Sayin 2013), 6zellikle Kumluca ve aragtirma sahast
olan Finike ilcelerinde oldukca yiiksektir. Bitkisel iiretim
esnasinda kullanilan giibrelerin toplam miktarinin % 5’inin
yeralt1 sularina karigtigi kabul edilirse (Mengel ve Kirkby 1987)
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tarimin  aktif yapildigi alanlarda yeralti sularmm takip
edilmesinin 6nemi agiga ¢cikmaktadir. Yeralt1 sulari; deniz suyu,
drenaj sulari ve yagislarin etkisi altinda kaldigindan ve
kalitelerinin iyi olmamasinin topragin fiziksel yapisinin
bozulmasina, iiretimde verim azalmasma yol agacagindan
dikkat edilmesi gereken 6nemli girdilerden biridir (Akay 1995).
Ancak sulama sularinin kalite diizeylerinin belirlenmesi bahge
tesisi sirasinda dikkate alinmayan konulardan biridir. Oysaki
tarimsal Uretimin siirdiiriilebilirliginin  saglanmasi, alinmasi
gerekli drenaj tedbirlerinin belirlenebilmesi ve toprakta zamanla
meydana gelebilecek fiziksel ve kimyasal degisikliklerin
ongoriilebilmesi  agisindan  sulama  suyunun  kalitesinin
belirlenmesi gerekmektedir (Ayers ve Westcot 1989). Nitekim
Turuncgiller (portakal, limon, greyfurt) toprak ve sulama suyu
tuzluluguna kars1 hassas bitkilerdir. Tuzluluk, yapraklardaki net
karbondioksit asimilasyonunun, stoma iletkenliginin, su
potansiyelinin, biiylimenin, klorofil miktarmm, fotosentez
oraninin azalmasina, verim kayiplarina neden oldugu gibi (Levy
ve Shalhevet 1990; Zekri 1991), yapraklarda sodyum ve klor
gibi 0zel iyonlarm toksisitesine de yol agmaktadir (Levy ve
Shalhevet 1990). Finike ilgesindeki tarimsal iiretimin yapildigt
alanlarda kullanilan sulama sularinin kalite kriterlerinin
belirlendigi ¢alismalar bulunmakla birlikte (Akay 1995;
Tokmak 1995; S6nmez ve Kaplan 1996) bolge tariminin yogun
olmasi nedeniyle mevcut durumun ortaya konmasina ihtiyac
duyulmusgtur. Bu nedenle ¢aligmada Antalya ili Finike il¢esinde
yetistiriciligi yaygin olan portakal’in meyve verimi ve kalitesini
etkileyen, toprak kalite parametreleri iizerine direkt etkili olan
sulama sularinin bilesiminin belirlenmesi amaglanmstir.

2. Materyal ve Yontem

2.1. Materyal

Arastirma materyalini olusturan sulama suyu Ornekleri;
Antalya ili Finike ilgesinde portakal yetistiriciligi yapilan
meyve bahgelerinden sulamalarin yapildigt Temmuz 2013
tarihinde, 20 tane kuyudan alinarak Bati Akdeniz Tarimsal
Aragtirma Enstitiisii Laboratuvarlarina gonderilmistir. Sulama
suyu Orneklerinin alindig1 yerler Sekil 1’de gosterilmistir. Su
ornekleri Ayyildiz (1990)’m belirttigi sekilde, pompalar 15-20
dakika calistirildiktan sonra temiz pet siselere hava boslugu
kalmayacak sekilde alinmigtir. Isik almamasi igin kagitla
sartlarak ayni giin laboratuvara getirilmistir.

2.2. Yontem

Almman sulama suyu Orneklerinde pH ve EC Ayyildiz
(1976)’in  bildirdigi sekilde; Ca', Mg*?, K' ve Na'
konsantrasyonlar1 atomik absorpsiyon spektrofotometresi ile
(Fresenius ve ark. 1988), COs? ve HCOj siilfiirik asit
titrasyonu, CI” giimiis nitrat titrasyonu ile (Ayyildiz 1976), SO,2
baryum kloriir ile ve B Azomethin-H yontemiyle (Fresenius ve
ark. 1988) belirlenmistir. Yiizde sodyum oraninin (Esitlik 1),
sodyum adsorbsiyon oraninin (Esitlik 2) ve bakiye sodyum
karbonat’in (BSK) (Esitlik 3) belirlenmesinde (Ayyildiz 1976)
tarafindan  Onerilen  esitlikler  kullanilmigtir. ~ Sodyum
adsorpsiyon orani, bakiye sodyum karbonat ve -elektriksel
iletkenlik Soil Survey Staff (1954)’a gore; klor, siilfat, bor ve
% Na ise Christiansen ve ark. (1977)’e gore degerlendirilmistir.
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Sekil 1. Finike yoresinde su érne‘kvlerinin alindig1 yerler.
Figure 1. Locations where water samples were taken in Finike.

% Na= (Na*/ (Na*+Ca*"?+Mg*"?+K")) x 100 (Esitlik 1)

SAO= Na"/ (VCa™+Mg™/ 2) (Esitlik 2)
BSK= (COy+HCOy) - (Ca*?+Mg*?) (Esitlik 3)

3. Bulgular ve Tartisma

Sulama sularmin analiz sonuglar1 Cizelge 1’de verilmistir.
Incelenen sulama suyu &rneklerinin pH’lari 6.8-7.9 arasinda
degismektedir. Su Orneklerinin % 45’inin notr (6.6<pH<7.3),
% 45’inin  hafif alkali (7.4<pH<7.8) ve % 10’unun alkali
(7.9<pH<8.4) karakterde oldugu tespit edilmistir. Sulama suyu
reaksiyonunun (pH) 6.5-8.4 degerleri arasinda olmasi istenir
(Kanber ve ark. 1992). Caliymada incelenen sulama suyu
orneklerinin istenilen sinir degerlerini asmadigi saptanmustir.

Sulama amaciyla kullanilan sularin Kkalitesi igerisinde
¢Oziinmils olan tuzlarin toplam miktarima ve c¢esidine bagh
olarak degismektedir. Toplam iyon konsantrasyonunun
artmasiyla bircok toprak ve yetistiricilik sorunu gelistiginden
verim kayiplarinin olusmamasi i¢in dnlemlerin alinmasi gerekir.
Incelenen sulama suyu orneklerinin eriyebilir toplam tuz
konsantrasyonlarmin  97-1304 uScm® arasinda  degistigi
saptanmigtir. ABD Riverside Tuzluluk Laboratuvar tarafindan
olusturulan smnir degerlerine gore orneklerin % 5’1 1. sinifta
(diisiik tuzlu), % 75°1 2. sinifta (orta tuzlu) ve % 20°si 3. sinifta
(yiksek tuzlu) yer almustir (Cizelge 2). Genel olarak
bakildiginda Srneklerin tamamma yakin 2. (250-750 pS cm™)
ve 3. siuf (750-2250 puS cm™) tuz igerigine sahiptir. Bitkilerin
tuza kars1 dayanikliliklart farklilik gdstermektedir. Portakal tuza
karst hassas bitkiler arasindadir. 4 nolu (1304 pScm?) su
ornegi portakalda % 10 verim kaybina yol acabilecek diizeyde
iken (Ayers ve Westcot 1989), diger Orneklerin toplam
eriyebilir tuz konsantrasyonlar1 portakal yetistiriciliginde verim
kaybina yol agacak diizeyde degildir.
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Cizelge 1. Sulama suyu 6rneklerinin kimyasal analiz sonuglari.

Table 1. Chemical analysis results of irrigation water samples.

Ornek oH  EC . Katyonlar (me L™) _Anyonla_r (me {-’1) _ B sa0  ona Bsk  Kalite
No (uSem™) K Ca Mg Na YK COs? HCO; CI SO,2 YA (mgL?) Sinifi
1 7.4 506 0.01 2.00 195 0.74 470 - 336 125 009 470 0.08 0.53 1574 -059 C2S1
2 6.9 97 0.01 055 010 005 0.71 - 047 022 002 7.10 0.06 0.09 704 -018 CiS1
3 7.4 412 0.03 163 132 089 3.87 - 279 091 017 387 0.02 0.73 23.00 -0.16 C2s1
4 79 1304 0.18 1.10 1.83 7.00 10.11 - 6.60 340 0.11 1011 0.29 6.60 69.24 367 C3S1
5 7.2 606 0.04 410 3.28 056 7.98 - 514 065 219 798 0.02 0.29 7.02 -224 C281
6 7.4 390 0.02 205 150 062 4.19 - 330 046 043 419 0.03 0.46 1480 -0.25 C2S1
7 7.1 801 0.05 572 457 0.76 1110 - 6.83 0.8 347 1110 0.02 0.34 6.85 -346 C3S1
8 7.8 818 0.05 4.85 4.02 1.17 10.09 - 500 033 476 10.09 0.62 0.55 1160 -3.87 C3S1
9 7.5 742 0.14 275 3.08 495 10.92 - 6.00 166 326 10.92 0.77 291 4533 017 C281
10 76 849 0.04 260 396 1.00 7.60 - 595 082 083 7.60 015 0.55 1316 -0.61 C3S1
11 79 323 0.03 130 155 1.04 3.92 - 239 132 021 392 0.02 0.87 2653 -046 C2S1
12 72 749 0.04 160 350 135 6.49 - 520 100 029 649 040 0.85 20.80 01 cC2s1
13 72 732 0.06 3.07 417 091 821 - 724 095 002 821 0.02 0.48 11.08 0 cC281
14 68 536 0.05 335 4.08 050 7.98 - 490 053 255 798 0.01 0.26 6.27 -253 C2S1
15 78 396 0.06 3.65 3.42 330 1043 - 445 145 453 1043 0.19 1.76 31.64 -262 C2S1
16 73 620 0.03 295 3.00 053 6.51 - 465 060 126 651 0.08 0.31 8.14 -1.3  C281
17 69 380 0.02 1.15 0.64 097 278 - 218 043 017 278 021 1.02 3489 039 C2s1
18 73 520 0.01 1.70 141 133 445 - 287 123 035 445 0.16 1.06 29.89 -0.24 C28s1
19 74 506 0.01 200 195 0.74 4.70 - 336 125 009 470 0.08 0.53 1574 -059 C281
20 74 412 0.03 163 132 089 3.87 - 279 091 017 387 0.02 0.73 23.00 -0.16 C2s1

Y K= Toplam Katyon, Y} A= Toplam Anyon, SAO= Sodyum Adsorpsiyon Orani, % Na= Yiizde Sodyum, BSK= Bakiye Sodyum Karbonat.

Cizelge 2. Su 6rneklerinin kalite siniflarina gore degerlendirilmesi.

Table 2. Evaluation of water samples according to the quality classes.

Parametreler Siniflar Degerlendirme Ornek Sayisi % Degerlendirme
C1 250> 1 5
-1
EC (uS em™) gg 725%0_'2725500 12 Zg Soil Survey Staff (1954)
C4 2250< - -
1 0-3 19 95
2 3-6 1 5
Klor (me L) i 160__1105 i i Christiansen ve ark. (1977)
5 15-20 - -
6 >20 - -
1 0-3 16 80
2 3-6 4 20
Siilfat (me L™) 3 6-9 - - Christiansen ve ark. (1977)
4 9-12 - -
5 12-15 - -
1 0-0.5 18 90
2 0.5-1.0 2 10
Bor (mg L?) i ;8;8 i i Christiansen ve ark. (1977)
5 3.0-4.0 - -
6 4.0< - -
1 0-10 20 100
SAO 2 T ] ] Soil Survey Staff (1954)
4 26< - -
% Na ; fdfleoo 1? gg Christiansen ve ark. (1977)
3 60-70 1 5
1 >1.25 19 95
BSK 2 1.25-25 - - Soil Survey Staff (1954)
3 >2.5 1 5

Sulama sularinda bulunan en &nemli katyonlar kalsiyum,
magnezyum, sodyum ve potasyumdur (Zengin ve ark. 2008).
Incelenen sulama suyu 6rneklerinin kalsiyum konsantrasyonlari
0.55-5.72 me L arasinda degismekte olup Will ve Faust (1999)

tarafindan bildirilen yeterlilik simir diizeyi 40-100 mg L™ (2-5
me L'l) ile karsilastirilan Orneklerin % 40’1 diisiik, % 55’1
yeterli ve % 5’1 yiiksek diizeyde kalsiyum i¢ermektedir. Sulama

suyu Orneklerinin magnezyum konsantrasyonlari

0.1-4.57
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me L™ arasinda degismektedir. Will ve Faust (1999) tarafindan
bildirilen 30-50 mg L™ (2.5-4.2 me L) yeterlilik siir degerine
gore degerlendirilen 6rneklerin % 50’si diisiik, % 45’1 yeterli ve
% 5’1 yiiksek diizeyde magnezyum icermektedir. Potasyum bitki
biliyiimesi agisindan 6nemli besin elementlerinden birisidir.
Bitkiler i¢in ¢ok gerekli bir besin maddesi olan potasyum
katyonunun sulama sularinda olmasi genellikle istenir.
Orneklerin  potasyum  konsantrasyonlar1  0.01-0.18 me L
arasinda degismektedir. Sulama sular1 igin 50 mg L™ (2.2 me L~
1) sodyum diizeyi uygun olarak bildirilmektedir (Will ve Faust
1999). incelenen Srneklerin sodyum konsantrasyonlar1 0.05-7.0
me L™ arasinda degismekte olup Grneklerin % 85’inin sodyum
icerigi normal sinirlardayken, % 15’inin sodyum igerigi
yiiksektir. Sulama sulariyla toprakta biriken tuzlarin buharlasma
ve transpirasyonla konsantrasyonu arttikca Ca ve Mg tuzlarmin
erirliligi azalir, ortamda ¢dkelir ve sodyum toprak ¢ozeltisinde
erir halde kalir. Sodyum, kil minerallerindeki Ca ve Mg ile yer
degistirerek bagat hale gecer. Boylece alkalilik baglar ve
sodyum topragin striiktiirel yapismin ve gecirgenliginin
bozulmasia yol acar (Ince 1980). Sodyum igerigi en yiiksek (7
me LY seviyede bulunan 4 numarali rnegin kalsiyum ve
magnezyum igerikleri diisiiktiir. Dolayisiyla sodyumun yaygin
etkilerinin s6z konusu sulama suyunun kullanildigi alanlarda
goriilmesi muhtemeldir.

Calisma kapsaminda incelenen sulama suyu orneklerinde
karbonat bulunmamaktadir, bikarbonat (HCO3') igerikleri ise
0.47-7.24 me L arasinda degismektedir (Cizelge 1). Orneklerin
% 95’inin orta (1.5-8.5 me L) ve % 5’inin diisiik (<1.5 me L™)
diizeyde bikarbonat igerdigi saptanmistir. Sulama sularinda
bulunan karbonat ve bikarbonatlar kalsiyum ve magnezyum
katyonlar1 ile birlikte bulunmasi halinde énem kazanirlar. Su
icinde bu iyonlarin konsantrasyonunun artmast halinde
kalsiyum ile birlikte ¢okelme egilimleri artar. Magnezyum
tuzlar1 kalsiyum tuzlarina oranla daha g¢ok eriyebildiklerinden
daha az ¢okerler. Bu ¢dkelme topragin degisim materyalindeki
ve c¢ozelti fazindaki sodyum oranmi yiikselterek toprak
alkaliligini arttirmaktadir. Karbonat ve bikarbonat ile ayni
konsantrasyonda Ca ve Mg igeren sulardaki bikarbonat
iyonlarmin alkalilik yoniinden soruna neden olmayacagi
genellikle kabul edilir. Ancak sulama suyunun CO32 ve HCO5"
konsantrasyonu iki degerli katyonlardan daha fazla ise, toprakta
Na,CO; birikimi meydana gelebilmektedir (Saglam 1977). Bu
agidan degerlendirildiginde 4, 9, 12 ve 17 nolu orneklerin
HCOj igeriklerinin toplam Ca+Mg konsantrasyonlarindan daha
fazla oldugu belirlenmistir. Konsantrasyonlar arasindaki fark 9,
12 ve 17 nolu émeklerde azdir. Ancak 9 (Na: 4.95 me L) ve 4
(Na: 7.0 me L™) nolu érneklerin sodyum konsantrasyonlari da
yiiksektir. Dolayisiyla 6zellikle 4 numarali sulama suyunun
kullanilmas1 asamasinda toprakta Na,COs birikimini onleyici
tedbirlerin alinmas1 gerektigi diisiiniilmektedir.

Bitki  yetistiriciligi  agisindan  sorun  yaratabilecek
anyonlardan biri klordur. Turunggiller klora karsi hassas
bitkilerdir. Finike ilgesindeki portakal bahgelerinde kullanilan
sulama sularmm klor icerikleri 0.22-3.40 me L™ arasinda
degismektedir.  Christiansen ve ark. (1977)’e  gore
degerlendirilen 6rneklerin % 95°1 1. simf ve % 5’1 ise 2. sinifa
girmektedir. Tokmak (1995), Finike yoresinde tarimsal
iretimde kullanilan sulama sularmin klor igeriginin 0.15-1.40
meL? arasinda degistigini ve orneklerin tamamimin klor
icerikleri bakimindan 1. sinifa girdiklerini saptamustir.

Sulama sularinda kaliteyi etkileyen énemli faktdrlerden biri
de siilfattir. Yiiksek siilfat igerigine sahip olan sulama sularmin
kullanilmas: toprakta CaSO, olusmasina ve g¢okelmesine yol

acar. Bu durumda toprak c¢ozeltisindeki Na konsantrasyonu
dolayisiyla SAO artar ve bu zararli etki ise toprak 6zelliklerinin
ve iyon bilesiminin bozulmasmna neden olur (Modaihsh ve
Alsadon 1994). incelenen sulama suyu &rneklerinin siilfat
icerikleri 0.02-4.76 me L™ arasinda degismektedir. Christiansen
ve ark. (1977)’e gore degerlendirilen Orneklerin % 80’1
1. sinifta, % 20’si ise 2. sinifta yer almaktadir. Sonmez ve
Kaplan (1996), Finike yoresinde ortiialt1 domates yetistiriciligi
yapilan seralarda kullanilan sulama sularmin 6zelliklerini
belirledikleri ¢alismalarinda inceledikleri 6rneklerin tamaminin
stilfat iceriginin 1. smifa dahil oldugunu belirlemislerdir.

Bitki bilyiime ve gelismesi agisindan mutlak gerekli mikro
besin elementlerinden olan bor’a karst turunggiller hassas
(05-0.75mg L")  gruptadirlar.  Séz  konusu  bitkilerin
sulanmasinda kullanilacak suyun bor konsantrasyonu 0.3-1
mg L™ arasmda olmahdir. Incelenen sulama sularmm bor
icerikleri 0.01-0.77 mg L™ arasinda degismektedir. Christiansen
ve ark. (1977)’e gore degerlendirilen 6rneklerin % 90’1 1. sinifa
ve % 10’u 2. sinifa dahil olmustur. Incelenen tiim sulama suyu
orneklerinin bor diizeyleri turunggillerde toksisite belirtisine yol
acacak diizeyde degildir. Tokmak (1995), Finike yoresindeki
tarimsal  {retimde kullanilan sulama sularinin  kalite
durumlarinin  belirlendigi caligmada, incelenen orneklerin
tamaminin bor igeriklerinin 1. smifta yer aldigin bildirmistir.

Sodyum Adsorpsiyon Orani (SAO) degerleri 0.09-6.60
arasinda degisen Orneklerin tamami az sodyumlu sinifinda yer
almistir. Sulama suyunun sodyum adsorpsiyon oraninin yiiksek
olmasi toprak ¢ozeltisinin de SAO’ninin artmasina yol agar.
Bunun sonucunda topragin degisebilir sodyum yiizdesi artar,
toprak sodiklesme egilimi gosterir (Varol ve ark. 2005).
Incelenen sulama sularmm sodyum adsorpsiyon oranlari
kullanildiklar1 ~ topraklarmm  fiziksel —&zelliklerini  olumsuz
etkileyecek diizeyde degildir. % Na degerleri 6.27-69.24
arasinda degisen sulama suyu o6rnekleri Christiansen ve ark.
(1977)’e gore degerlendirildiginde  Grneklerin - % 90’min
1. sinifa, % 5’inin 2. smifa ve % 5’inin 3. smifa dahil oldugu
saptanmugtir. Oktiiren Asri ve ark. (2010), Antalya ili Serik
ilgesinde kullanilan sulama sularinin  kalite durumlarini
belirledikleri ¢alismalarinda incelenen sulama sularinin
tamaminin SAO ve % Na degerlerinin 1. smifta yer aldigini
bildirmislerdir.

Bakiye sodyum karbonat (BSK) toprak o6zellikleri agisindan
olduk¢a onemlidir. Na,COj; toprak icindeki organik maddeyi
¢ozer, toprak kuru oldugu zaman yiizeyde siyah lekeler birakir
ve siyah alkali olarak bilinen topraklarin olugmasma yol agar.
Bu topraklar kuru iken genis catlakli, nemli iken yapiskan
olduklarindan iglemeye uygun degildirler (Ayers ve Westcot
1989). BSK degeri agisindan, incelenen Orneklerin % 95°i
1. simifta (<1.25 me LY yer almustir.

4. Sonug

Meyve agaclarindan uzun yillar verim almak ana hedeftir.
Bu nedenle bahge tesis etmeden iklimin uygunlugu, toprak
ozellikleri, taban suyu ve drenaj sorunlarinin tanimlanmasi,
sulama suyunun varlig1 ve kalite diizeyi gibi yetistiriciligi direkt
etkileyen faktorlerin belirlenmesi gerekmektedir. S6z konusu
faktorler arasinda en gozardi edileni sulama suyunun kalite
ozelliklerinin tespitidir. Oysaki Turuncgil bitkileri sulama suyu
icerisindeki 6zel iyonlara karsi hassastirlar. Antalya ili Finike
ilgesinde portakal yetistirilen bahgelerde kullanilan sulama
sularmin  kalite diizeylerinin belirlendigi bu ¢alismada,
incelenen Orneklerin % 80’inin  tuzluluk agisindan sorun
olusturmadan, % 20’sinin ise drenaj sorununun olmadig:
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arazilerde kullanilabilecegi saptanmustir. % Na ve sodyum
absorbsiyon orani (SAO) agisindan degerlendirildiginde sulama
suyu Orneklerinin kullanildiklar1 topraklarda alkalilik tehlikesi
meydana getirmeyecegi belirlenmistir. Sularm klor ve bor
konsantrasyonlarinin portakal bitkisinde iyon toksisitesine yol
acacak diizeyde olmadig1 tespit edilmistir. Yoredeki iireticilerin
tarimsal {iretim esnasinda yogun bir sekilde giibre girdisini
kullandigi, toprak ve su etkilesiminin devamli oldugu gézoniine
alindiginda su kaynaklarinda olusabilecek kirliligin izlenmesi,
kirlenme acisindan hassas bolgelerin belirlenmesi ve konu
tizerinde ayrintili galigmalarin siirdiiriilmesi gerekmektedir.
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Kalite

Cevre i¢in 6nemli bir sorun olan kentsel aritma ¢amuru yiiksek oranda organik madde ve besin
maddesi icerir. Bu calisma Laxa anaci iizerine asili Rosa sp. “Magnum” ¢esidi kesme giil
yetistiriciliginde farkli karisim oranlarinda uygulanacak (Aritma ¢amuru + toprak karisimi,
V.V, 0:100, 20:80, 40:60, 60:40) kentsel aritma ¢amurunun bitki geligimi, verim, Klorofil
miktar1 ve ¢icek kalitesi tizerine etkilerini belirlemek amaciyla yiiriitiilmiistir. Gévde ve
kokiin yas ve kuru agirliklart, kok uzunlugu, yaprak klorofil a ve b igerigi, bitki basina ¢icek
say1st, ¢igek sapt uzunlugu ve capi, gonca boyu ve ¢api, kok ve govde besin madde igerigi
Olctilmistiir. Aritma ¢amuru uygulamasi ile bitki gelisimi, klorofil igerigi, ¢icek verimi ve
kalitesi artmigtir. Aritma ¢amurunun 40:60 oraninda uygulanmast ile incelenen parametrelerde
istatistiksel olarak en iyi sonuglar elde edilmistir. % 60 oraninda aritma ¢amuru uygulamalari
incelenen parametreleri olumsuz etkilemistir. Kesme giil tiretiminde kentsel aritma ¢amuru
uygulamasi % 40 dozunda onerilebilir.
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The municipal sewage sludge which is an important enviromental problem contains significant
amounts of organic matter and plant nutrients. The objectives of this research were to
investigate sewage sludge application at differing rates (mixture of sewage sludge + soil, V:V,
0:100, 20:80, 40:60, 60:40) on the plant growth, flower yield, chlorophyll content and flower
quality of Rosa sp. "Magnum" budded on Laxa rootstock. Fresh and dry weight of shoots and
roots, roots length, chlorophyll a and b content of leaves, number of flower per plant, flower
stem length and diameter, bud length and diameter and the nutrient contents of shoots and
leaves and roots were measured. Plant growth, chlorophyll content, floral yield and quality
increased by the application of sewage sludge. The best performing sludge application rate
was 40:60. 60% sewage sludge applications negatively affected all of the measured traits.
Sewage sludge waste application may be recommended at 40% rate on volumetric base for cut
rose production.

1. Giris

Evsel atik sularin aritilmasi ve kontrollii olarak desarj
edilmesi yasal bir mecburiyet olup; belediye sinirlarmdaki
toplam atik suyun 2016 yili itibari ile % 81.1°1 aritma
tesislerinden gecerek desarj edilmektedir (TUIK 2016). Atik
sularin aritilmasi sonucu ortaya ¢tkan kati kalintt kismi “Aritma
Camuru” olarak isimlendirilir. Aritma ¢amuru uygun bir sekilde
bertaraf edilmeden aritma siireci tam amacina ulagamaz. Aritma
¢amuru yiiksek oranda i¢erdigi organik madde, azot, fosfor ve
potasyum gibi elementler ile degerli bir kaynak olusturmaktadir.

Bu kaynagin tarimsal amagli kullaniminin organik ve inorganik
giibre kullanimma alternatif veya destek olacagi birgok
arastirmaci tarafindan ifade edilmisgtir (Cimrin ve ark. 2000;
Martinez ve ark. 2002; Dolgen ve ark. 2007). Kimyasal,
biyolojik, termal yontemler ile stabilizasyonu saglanmis ve/veya
uzun siireli depolanan aritma ¢amurunun fiziksel ve kimyasal
ozellikleri saptanarak topraga uygun miktarlarda ilavesi ancak
onun toprak diizenleyici ve giibre olarak degerini ortaya ¢ikartir
(Anag ve ark. 1993; Ozyazic1 ve Ozyazict 2012; Angin 2016).
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Tarim, orman ve peyzaj alanlarinda aritma ¢amuru organik
katki saglayici olarak kullanim alani bulmustur (Kii¢likhemek
ve ark. 2005).

Kesme siis bitkileri iiretiminde topragin fiziksel, kimyasal
ve biyolojik yapisi tizerinde etkili olan organik maddenin 6nemi
biiyiiktiir. Ulkemizde ortiialt1 kesme giil yetistiriciligi yapilan
topraklarimizda organik madde igerigi genelde yetersizdir
(Soyergin ve Basar 1999). Ahir giibresi ve diger organik
giibrelerin ekonomik olmayislar1 ve saglanmaktaki zorluklar:
bunlarin kullanmmni kisitlamaktadir (Katkat ve Asik 2010).
Aritma ¢amurunun siis bitkileri sektoriinde yer agelyasi
(Demirkan ve ark 2014), begonvil (De Lucia ve ark. 2013),
camgiizeli (Zawadzinska ve Salachna 2014a), hercai menekse
(Zawadzinska ve Salachna 2014b) ve sardunya (Zawadzinska
ve Salachna 2015) gibi birgok bitkinin yetistiriciliginde organik
madde ve bitki besin maddesi kaynagi olarak kullanimini
gosteren pek ¢ok ¢aligma mevcuttur.

Bu arastirma ile evsel atik sulari aritma tesisi ¢amurunun,
degisik dozlarda topraga uygulanmasinin kesme  giil
yetistiriciliginde bitki gelisimi, verim, ¢igek kalitesi ve klorofil
igerigi lizerine etkileri belirlenmeye ¢aligilmigtir.

2. Materyal ve Yontem

Aragtirma, Ortiialti yetistirme kosullarinda “Laxa” anaci
izerine asili Rosa sp. tiirline ait “Magnum” giil ¢esidinde,
aritma ¢amuru (AC) ile farkli oranlarda karigtirilmis toprak (T)
ile doldurulmug 12 litrelik PE saksilarda yiiriitiilmistiir.
Deneme tesadiif parselleri deneme deseninde 3 tekerriirlii olarak
ve her tekerriirde 4 saksi olacak sekilde kurulmustur. Her bir
saksiya bir adet bitki dikilmistir. Denemede kullanilan ‘Laxa’
anac1 kok siirglinii vermeyen yiiksek kirecli, agir killi, tuz ve
kurak kosullara dayanikli bir anagtir. Aragtirmada 6 ay boyunca
depolanmug, stabilize edilmis, kurutulmus Goékova/Mugla atik
Su aritma tesisi aritma ¢amuru ve hava kuru hale getirilmis
toprak 4 farkli dozda karisim seklinde (AC:T, 0:100, 20:80,

Altunlu ve ark./Mediterr Agric Sci (2018) 31(2): 175-180

40:60, 60:40) kullanilmistir. Gokova/Mugla atik su aritma
tesisinde aritma tipi agisindan uzun havalandirmali aktif ¢amur
sistemi kullanilmakta olup aritma c¢amurunun stabilizasyonu
mezofilik anaerobik ¢iirlitme yOntemiyle yapilmakta olup
USEPA (United States Environmnet Protection Agency)
yonetmeligine gore gore “B” smufi, Avrupa Birligi Taslak
Yonetmeligine gore “Geleneksel Standart” sinifindadir (Bilgin
ve ark. 2002). Arntma ¢amurunun ve arastirma topraginin
fiziksel ve kimyasal ozellikleri (Cizelge 1) yapilan analizler ile
tespit edilmistir. Aragtirmada kullanilan aritma ¢amurunun agir
metal iceriginin yasal sinirlarin altinda oldugu saptanmustir.
Cizelge 1’de toprak, aritma ¢amuru ve uygulamalarda pH, saf
su ile doyurulmus (1:2.5) 6rneklerde cam elektrotlu pH metre
kulanilarak (Jackson 1967), EC degeri, saf su ile doygun
ornegin EC metrede okunmasiyla (Soil Survey Staff 1951),
toplam N, modifiye kjeldahl yontemi ile (Bremmer 1965),
toplam P Vanada-Molibdo fosforik sar1 renk yontemine gore
kolorimetrik olarak (Loot ve ark. 1956), toplam K, toplam Ca,
toplam Na alev fotometresinde okunarak (Kacar 1995), toplam
Mg ile kimi agir metal ve iz element icerikleri (Fe, Cu, Zn, Mn,
Al, Cd, Pb, Ni) atomik absorbsiyon spektrofotometre cihazinda
(AAS) okunarak (Slawin 1955; Kick ve ark. 1980)
belirlenmistir.

Gl fidelerinin dikim islemi 23.10.2013 tarihinde yapilmus,
ilk ¢igek hasadi ise 27.02.2014 tarihinde gergeklesmistir.
Bitkiler bahar ve giiz olmak iizere iki ana hasat donemi
gecirmislerdir. Giliz  hasat donemi 12.09.2014 tarihinde
baglamistir. Sulama damlama sulama yontemi ile yapilmigtir.
Arastirma siiresince bitkilere her 15 giinde bir damlama sulama
sistemiyle 120 N, 80 P, 180 K, 200 Ca, 50 Mg, 3 Fe (EDTA),
0.2 Cu, 0.5 Zn, 0.5 Mn, 0.5 B, 0.05 Mo (mg L'l)olacak sekilde
besin ¢ozeltisi verilmistir (Fascella ve ark. 2007). Dikimden
sonra gerekli bakim ve u¢ alma islemleri yapilmustir.
27.12.2014 tarihinde arastirma sonlandirilmig ve o tarihte
bitkinin kdk uzunlugu (cm), gévde-kok yas (g) ve etiivde 65 °C
48 saat bekletilen 6rneklerin kuru agirliklar1 (g), saptanmigtir

Cizelge 1. Denemede kullanilan toprak materyali, Gokova Mugla Atik Su Aritma Tesisi aritma ¢amuru ve uygulamalara ait fiziksel ve kimyasal

ozellikleri.

Table 1. The physical and chemical properties of soil material, Gokova Mugla Waste Water Treatment sewage sludge and treatments used in

experiment.
. Toprak (AC:T Aritma Camuru Yonetmelik AC:T AC:T AC:T
Analiz Sonuglart i 0:15)0C : ¢ Simr Degerleri” (20C::80) (AOC:GO) (eocz4o)
Biinye Kumlu Tin - - - - -
pH 7.99 7.34 - 7.85 7.65 7.52
EC (uS em™) 146.0 3194 - 715 1158 2514
Kireg (%) 13.90 - - 12.50 10.47- 8.50
Organik Madde (%) 4.60 76.13 - 16,23 22.58 39.47
Toplam N (%) 0.24 1.75 - 0.42 0,58 1.05
Toplam P (ppm) 34.20 3715 - 55.25 79.85 125.47
Toplam K (ppm) 252 1081 - 425 658 854
Toplam Ca (ppm) 3636 4525 - 3847 4205 4325
Toplam Na (ppm) 192 855 - 287 411 658
Toplam Mg (ppm) 1306 3521 - 1582 2358 2875
Toplam Fe (ppm) 9.87 52.52 - 15.85 19.75 39.45
Toplam Zn (ppm) 3.44 18.52 2500 5.12 7.45 10.02
Toplam Cu (ppm) 20.70 15.81 1000 18.25 15.02 15.45
Toplam Mn (ppm) 418 12.85 6.18 7.85 9.10
Toplam Al (ppm) - 2575 385 645 1857
Toplam Cd (ppm) - 0.77 10 0.17 0.28 0.44
Toplam Pb (ppm) - 9.33 750 214 3.11 5.78
Toplam Ni (ppm) - 41.04 300 9.01 15.55 27.54

AC: Aritma Camuru, T: Toprak, *03.08.2010 tarihli 27661 Sayili Resmi Gazetedeki evsel ve kentsel aritma ¢amurlarinin toprakta kullanilmasina dair yonetmelik.
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(Kacar 1972). Yetistirme donemi boyunca hasat edilen ¢igek
sayisi (adet bitki™), ¢icek sap1 uzunlugu (cm), gigek sap1 capi
(mm), gonca boyu (mm), gonca cap1 (mm), bazi makro ve
mikro elementlerin gévde ve kok aksaminda miktarlar
belirlenmistir (Akat ve ark. 2013; Kacar 1972).

Bitkilerin yapraklarindaki klorofil miktar1 dikimden 90 giin
sonra 23.01.2014 tarihinde alinan 6rneklerde belirlenmistir. Her
konuya ait uygulamadaki 4 adet bitkiden alinan taze yaprak
ornekleri (0.5 g) bekletilmeden, % 80’lik aseton, CaCO3; ve
Quarz kumu ilavesi ile homojenize edilmislerdir. Klorofil a ve
klorofil b miktarin1 saptamak amaciyla hazirlanan 6rneklerin
sirastyla 663 ve 645 nm dalga boylarinda absorbanslar
spektrofotometrede (PG INSTRUMENTS- T80+ UV-VIS)
Ol¢tilmiistiir. Asagidaki esitlige gore klorofil a ve klorofil b
miktarlar1 hesaplanmigtir (Dougherty ve ark. 1966).

Klorofil a (Kla) (mg g%)= (12.7 X Dggs -2.7X Dgass) X V X
(1000 x Ta)* (1)

Klorofil b (Klb) (mg g™h)= (22.9 X Degus -4.7x Dgga) X V X
(1000 x Ta)™* (2)

Esitlikte Dgg3: 663 nm dalga boyunda odlgiilen absorbans,
Dgss: 645 nm dalga boyunda 6lgiilen absorbans, V: hazirlanan
¢ozeltinin hacmi (cm®), Ta: yaprak rneginin agirlig: (g) ifade
etmektedir.

Arastirmada elde edilen tiim verilerin degerlendirilmesinde
SAS istatistik paket programi (SAS 1995) kullanilmus, verilere
varyans  analizi  uygulanmig ve LSD  testi ile
karsilastirilmiglardir.

3. Bulgular ve Tartisma

Bitki gelisimi ile ilgili parametreler g6z Oniinde
bulundugunda, en uygun degerlerin 40:60 (AC:T)
uygulamasindaki bitkilerde oldugu izlenmistir. Bu uygulama
diger uygulamalardan istatistiki olarak ayrilmustir. Aritma
¢amurunun 40:60 (AC:T) oraninda ilavesi ile aritma ¢amuru
uygulanmayan konuya (0:100) gore yas govde agirliginda
% 15.1, kuru govde agirhiginda % 24.6, yas kok agirhiginda
% 41.4, kuru kok agirhiginda % 38.6 ve kok uzunlugu
degerlerinde ise % 30.7 oraninda iyilesme izlenmistir. Diger iki
aritma c¢amuru uygulama dozu (20:80 ve 60:40) ve sadece
toprak igceren kontrol (0:100) arasinda, yas govde ve kok
agirhig, kok uzunlugu parametrelerinde istatistiki farklilik
olusmamus iken; kuru gévde ve kok agirliginda bu iki aritma
¢amuru uygulama dozu kendi igerisinde ayni istatistiki
gruplamada yer alirken, kontrol konusu ile farkli gruplara
ayrilmis ve en diisiik sonuglar bu bitkilerde saptanmistir

(Cizelge 2).

Cizelge 2. Bitki kok ve govdesine iliskin sonuglar.
Table 2. The results of plant root and shoot part.

Yas Kuru
Govde Yas Kok Kok Govde  Kuru Kok

AC/T Agiligy Agirhigt  Uzunlugu  Agirhig Agirhig
(V:v) @ () (cm) () )

0:100 128.4 Db 39.4b 27.01b 63.9c¢c 178¢c
20:80 1329b 455b 30.09 b 69.3b 20.6b
40:60 148.1a 55.7a 35.32a 79.6a 24.7a
60:40 1359b 42.3b 28.32Db 69.8b 18.9 bc
LSD 10.23* 7.45%* 4.78* 4.70%* 2.46%*

AC: Aritma Camuru, T: toprak,*: % 5 seviyesinde 6nemlidir. **: % 1 seviyesinde
onemlidir 6.d.: onemli degil.

Aritma ¢amuru uygulamalarmin bitkilerin verim degeri ve
cicek kalitesi lizerine etkileri Cizelge 3’te verilmistir. En diisiik
verim degeri, ¢icek sap1 uzunlugu ve kalinligi, gonca boyu ve
caplt aritma c¢amuru uygulanmamis kontrol Dbitkilerinde
saptanmistir. Tim aritma ¢amuru uygulamalari hem kaliteyi
hem de verimi, kontrol uygulamasma gore olumlu yoénde
etkilemistir. Uygulamalarda en iyi sonuglar % 40 aritma ¢amuru
iceren ortamda (40:60) izlemis, cicek sayist 10 adet bitki™,
cicek sap1 uzunlugu 57.9 cm, cigek sap1 kalnligi, 5.04 mm,
gonca boyu 29.34 mm ve gonca ¢apt da 17.8 mm olarak
saptanmistir. Aritma ¢camurunun % 60 oraninda ilavesi, verim
ve ¢icek kalitesi parametrelerinde degerlerinde diisiise neden
olmustur. Fazla miktarda aritma ¢amuru uygulamasinin bu
diislisii olusturmasmin sebebinin yiiksek EC degeriyle iligkili
oldugunu disiinmekteyiz. Cizelge 1’de uygulamalarin
baslangigtaki EC degerleri goziikmekte olup % 60 oraninda
aritma camuru igeren ortamin EC degeri % 20 aritma ¢amuru
uygulamasina gore 3.5 kat, % 40 aritma ¢amuru uygulamasina
gore ise 2.2 kat daha yiiksektir. Singh (2006) Gruss-an-Teplitz
giil cesidinde yaptig1 caligmasinda organik giibre ilavesinin,
yaprak alan indeksi, bitki kuru agirligini ve verim degerlerini
artirdigim en iyi sonucun 5 kg m? uygulamasindan alindigini
bildirmistir. Bisht ve ark. (2013) farkli yetistirme ortamlarinin
“Grand Gala” giil ¢esidinde bitki gelisimi ve c¢igeklenmeye
etkilerini inceledikleri ¢alismalarinda organik madde kaynagi
olarak vermikompost (solucan giibresi) (2:1), kokopeat
(hindistan cevizi torfu) (2:1) ve piring kavuzu (2:1)
kullanmuslardir. Aragtiricilar organik madde ilavesinin kontrole
gore gelisimi, c¢igek sayist ve kalitesini olumlu ydnde
etkiledigini belirtmislerdir. Unal ve ark. (2011) Freesia spp’de
yaptiklar1 ¢aligmada, aritma ¢amurunu 0, 30, 60, 90 ve 180
tha® olacak sekilde toprak materyaline kanstirmuslar ve
standart gilibrelemeyi tim konulara uygulamugslar, en diisiik
cicek sayismmin aritma camuru ilavesi yapilmayan kontrol
uygulamasinda oldugunu, aritma ¢amuru dozunun 90 t ha™ ve
iizerine ¢iktifinda ¢igek sayismin ve kalitesinin olumsuz
etkilendigini bildirmislerdir. Yildiz ¢igeginde (Dahlia hybrida)
yapilan bir saksi ¢aligmasinda, har¢ olarak mil kullanilmig ve
farkli oranlarda aritma c¢amuru ilavesi yapilmistir. Aritma
¢amurunun tek basina ve % 50 oraninda karigiminin bitki
gelisimini ve ¢igek verimini olumsuz etkiledigi, bunun aritma
camurunun yiiksek pH ve EC degerlerinden kaynaklanabilecegi
bildirilmistir (Tariq ve ark. 2012). Krizantem (Wraga ve
Zawadzinska 2007), sakayik (Xue ve Huang 2013), begonvill
(De Lucia ve ark. 2013) ve sardunya (Zawadzinska ve Salachna
2014a) bitkilerinde yapilan ¢aligmalarda, aritma c¢amuru
uygulamasi ile kontrole gore verim artislari izlenmis, ancak
belirli dozun iizerinde aritma c¢amurunun olumsuz etkileri
gozlenmistir.

Fotosentetik CO, asimilasyonu ile enerjinin kimyasal olarak
depolanmast ¢ok biiyiik 6neme sahiptir. Bu da yapraklarin
klorofil igerigi ile direk iliskili olup bitkinin gelisimini ve
verimini etkiler. Arastirmamizda aritma ¢amuru uygulamalari
bitkilerin klorofil igerigi artirmistir. Kla ve Klb miktart
acisindan en yiiksek degerler 40:60 uygulamasinda sirasiyla
0.74 mg g™ ve 0.82 mg g™ olarak saptanmustir. Aritma ¢amuru
dozunun % 60 seviyesine ¢ikmasi klorofil miktarini azaltmistir.
Singh ve Agrawal (2009) bamya’da yaptiklar1 ¢aligmalarinda
%0, %20 ve %40 oraninda aritma ¢amuru kullanmislardir.
Arastiricilar  yiiksek dozda aritma ¢amuru uygulamasinin
klorofil igerigini olumsuz yonde etkiledigini, diisiik dozda ise
artirdigini;  bamya icin % 20’lik  bir aritma camuru
uygulamasinin iyi bir verim ve bitki gelisimi i¢in, giibrelemeye
alternatif bir segenek oldugunu bildirmislerdir. Kumar ve
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Chopra (2014) % 20, % 40, % 60, % 80 ve % 100 oraninda
aritma camuru karistirilmig toprakta yetistirdikleri fasulye
bitkilerinde, klorofil igeriginin % 60 seviyesine kadar artigini
daha yiiksek oranlarda ise azaldigim1  saptamuslardir.
Aragtirmacilar bu diisiisiin nedeni olarak, yiiksek agir metal
igerigi ve tuz oraninin artigina baglamislardir.

“Magnum” kesme giil cesidinin govde ve kok makro ve
mikro besin elementi kapsamina aritma ¢amuru uygulamasinin
yapmis oldugu etki Cizelge 4 ve 5°de verilmistir. Cizelgelerde
de goriildiigii gibi aritma ¢amuru uygulamasi ile bitki besin
maddesi miktarlarinda kontrol uygulamasina goére artiglar
izlenmistir. Artan aritma ¢amuru uygulamasi ile hem kok hem
de govde de N, P, K, Ca, Mg, Na, Fe, Cu, Zn ve Mn miktarinda
artiglar saptanmuistir. Aritma camurunun % 60 ¢ikmasi ile
beraber kontrol bitkilerinden elde edilen degerlerin altina
diismemekle beraber P, K, Mg ve Ca degerlerinde azalma
saptanmigtir. Bu azalmanin Na elementinin agir1 alinimina baglh
oldugunu disiiniilmektedir. Aritma g¢amuru uygulanmayan
kontrol uygulamasina gore uygulama dozunun artigina bagl
olarak Na icerigi govdede 1.6, 2.5 ve 4.8 kat ve kdkte ise 2.7,
3.6 ve 6.3 kat daha yiiksek bulunmustur. 60:40 uygulamasinda
kokteki Fe, Cu, Zn ve Mn degerleri 40:60 aritma camuru
uygulamasina gore istatistiki Oneme sahip derecede artis
gostermistir.  Fe elementinde % 195 oraninda bir artis

Cizelge 3. Bitki verimi, ¢igek kalitesi ve klorofil igerigine iligkin sonuglar.

Table 3. The results of plant yield, flower quality and chlorophyll content.
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saptanmgtir. Azevedo Neto ve ark. (2004) yaptiklari ¢alismada,
koklerde Na igerigi artikca potasyum alinimin azaldigini ve
Na/K oranin diistiiglinii bildirmislerdir. Yakit ve Tuna (2006)
tuz uygulanmig bitkilerde Na alimmina baglh olarak bitkide P,
K, Mg birikimin azaldigini, bunun sebebinin Na ile katyonik
elementler arasindaki rekabet ve hiicre i¢i elektrolit dengesinin
bozulmasina bagli oldugunu bildirmiglerdir. Bitkideki Na
birikiminin mikroelement igerigini degistirdigi, Fe, Cu ve Mn
iceriginin artif1 birgok caliysmada saptanmustir (Erdal ve ark.
2000; Celik ve Eraslan 2015). Giil bitkisinde yapilan bir
caligmada farkli EC degerlerinde (1.2-3 mS cm™) bitki besin
maddelerinin alimmi izlenmis, 3 mS cm™ uygulamasinda alian
toplam N, P ve K miktarinin azaldig: bildirilmistir (Lorenzo ve
ark. 2000). Ozyazict ve Ozyazict (2012), aritma gamuru
uygulamalarinin toprak verimliligi tizerine etkilerini saptamak
icin yaptiklar1 c¢alismalarinda artan dozlarda aritma ¢amuru
uygulamasiyla pH’da azalma, EC, organik madde, toplam N ve
almabilir P miktarinda artis belirlemiglerdir. Hercai menekse
iretiminde yapilan bir diger ¢alismada da bizim g¢aligmamiza
benzer olarak diisiik dozlarda aritma ¢amuru uygulamasmin
makro element miktarini olumlu yonde etkiledigi, buna bagh
olarak ¢igek sayisinin artigi, yiiksek dozlarda ise ¢igek sayisinin
olumsuz etkilendigi saptanmustir (Zawadzinska ve Salachna
2014b).

AC/T Cicek Sayist Cicek Sap1 Cicek Sap1 Gonca Boyu GoncaCap1 Kla Klb
(V:V) (adet bitki™) Uzunlugu (cm) Cap1 (mm) (mm) (mm) (mg g™t (mg g™t
0:100 434c 4452 ¢ 3.88¢c 21.34c 12.28 be 0.58¢ 0.67 b
20:80 6.54 b 49.31b 4.38b 24.77Db 14.75 bc 0.62b 0.78 a
40:60 10.00 a 57.92a 5.04a 29.34a 17.84a 0.74 a 0.82a
60:40 7.67b 49.67b 4.29b 25.54b 15.43b 0.61 bc 0.66 b
LSD 2.04%* 4.42%* 0.317** 1.46** 2.54* 0.03 0.07

AC: Aritma Camuru, T: toprak, Kla: klorofil a, KlIb: klorofil b, *: % 5 seviyesinde 6nemlidir, **: % 1 seviyesinde 6nemlidir, 6.d.: 6nemli degil.

Cizelge 4. Govde aksamindaki bazi bitki besin elementi analiz sonuglari.

Table 4. The results of several plant nutrient analyses of shoot part.
AC/T N P K Ca Mg Na Fe Cu Zn Mn
(WAY) (%) *0) (%) (%) (*0) (ppm) (ppm) (ppm)  (ppm) (ppm)
0:100 1.553 b 0.145b 0540 ¢ 0.74c 0.550b 204.0d 40.05b 6.60 b 7.90d 12.10c
20:80 1.593 b 0.145b 0.625 b 0.76 bc 0.550 b 328.0c 43.75b 9.20b 11.05c 15.05 be
40:60 1.860 a 0.160 a 0.725a 0.89a 0.763 a 516.0 b 47.60 b 9.25b 14.30b 16.45b
60:40 1.880a 0.159 a 0.700 a 0.86 ab 0.663 ab 986.0 a 140.50 a 1550a 18.50a 20.45a
LSDo.01 0.126** 0.008** 0.054** 0.120* 0.133* 85.25* 60.402* 3.911**  2.938** 3.616**

AC: Aritma Camuru, T: toprak, Kla: klorofil a, Klb: klorofil b, *: % 5 seviyesinde 6nemlidir, **: % 1 seviyesinde 6nemlidir, 6.d.: dnemli degil.

Cizelge 5. Kokteki bazi bitki besin elementi analiz sonuglar.

Table 5. The results of several plant nutrient analyses of the root.
AC/T N P K Ca Mg Na Fe Cu Zn Mn
(V:V) (%) (%) (%) (%) (%) (ppm) (ppm) (ppm) (ppm) (ppm)
0:100 1.333b 0.125¢c 0.300b 0.800 0.590b 228.0c 333.35 12.15b 15.70c 41.7b
20:80 1.680b 0.130 bc 0.285Db 0.845 0.645 Db 605.0 ¢ 462.35 12.90 ab 24.15b 404D
40:60 2323a 0.140a 0.395a 1.100 0.725a 816.0 b 472.05 13.30a 2490 b 436D
60:40 2.180a 0.135ab 0.375a 0.900 0.640 b 1435.0a 518.35 13.85a 3245a 65.0a
LSDo.o1 0.36** 0.007** 0.074* Od 0.075* 165.33** Od 0.963* 6.327** 17.832*

AC: Aritma Camuru, T: toprak, Kla: klorofil a, Klb: klorofil b, *: % 5 seviyesinde 6nemlidir, **: % 1 seviyesinde énemlidir, 6.d.: dnemli degil.
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4. Sonug

Dogal kaynaklarin siirdiiriilebilirligi ve g¢evre kirliliginin
onlenmesi giiniimiiziin en énemli konularindan biridir. Kentsel
aritma tesislerinin 6nemli bir atig1 olan aritma camurunun tarim
alanlarinda yeniden kullanimi hem bir kirlilik etmenini elimine
edecek, hem de tarimda sorun olan organik madde eksigi
giderecektir. Bu dogrultuda arastirmada elde edilen tiim veriler
degerlendirildiginde, aritma c¢amuru organik madde olarak,
arastirma topragmin fiziksel Ozelliklerine ve verimliligine
olumlu etki yapmis ve buna bagli olarak tim aritma ¢amuru
uygulamalarinda kontrol uygulamasma gore bitki gelisimi,
verim ve ¢icek kalitesi olumlu yonde etkilenmistir. 40:60 aritma
camuru:toprak uygulamasi ile bitki besin maddesi igerigi
arasinda dogrudan olumlu bir iligki gozlenmistir. Aritma
camuru dozunun artmast ve % 60 oranina ¢ikmasi ile bitkilerde
P, K, Ca Mg degerlerinde bir onceki doza gore disiisler, iz
elementlerde ise asir1 artig saptanmistir. Buna baglh olarak bitki
gelisimi ve verimde bir gerileme belirlenmistir. Aritma ¢amuru
organik madde olarak ¢ok degerli bir kaynak olup, siis bitkileri
sektoriinde kullanimi hem sektdriin ihtiyacinin karsilanmasi
hem de cevre kirletici bir unsurun geri kazanimi agisindan
onemlidir. Yonetmeliklerce izin verilen sinir degerlerin altinda
agir metal icerigine sahip aritma ¢amurlarinin, karigtirildiklar
toprakta da gerekli dl¢iim ve kontroller yapilarak, kesme giil
yetistiriciliginde en fazla topraga % 40 ilave edilerek
kullanilabilecegi sonucuna vartlmustir.
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Bu caligmada Japon bildircinlarinin (Coturnix coturnix japonica) rasyonlarina humat ve maya hiicre duvari
ekstrakt1 ilavesinin besi performansi, bagirsak mikrofloras1 ve kan parametreleri iizerine etkileri
incelenmistir. Bu amagla giinlilk yasta karigik cinsiyette 200 adet Japon bildircint (Coturnix coturnix
japonica) civcivi her birinde 50 civciv bulunan 4 gruba dagitilarak 42 giin siireyle beslenmislerdir. Deneme
gruplari, sirasiyla kontrol (herhangi bir yem katkisi icermeyen), kontrol+2 g humat kg™, kontrol+2 g maya
hiicre duvari ekstrakt: kg™, kontrol+2 g humat kg™ +2 g maya hiicre duvar ekstrakti kg™’ dan olusmustur.
Rasyona humat ve maya hiicre duvari ekstraktinin tek basmna ya da birlikte ilavesi 0-21, 22-42 ve 0-42
glinliik yas donemleri itibariyle ortalama canli agirlik, yem tiiketimleri, yem doniisiim oranlar1 ve 6liim
oranlar1 iizerinde Onemli derecede etkili olmamustir (P>0.05). Sekum mikroflora, karkas ve kan
parametreleri analizleri 42. giinde yapilmustir. Rasyona humat ve maya hiicre duvari ekstraktinin tek basina
ya da birlikte ilavesi karkas randimani ve karaciger, kalp ve taghk gibi bazi oransal organ agirliklari ile
sekum Coliform, Lactobacillus ve E.coli bakteri sayilari iizerine etkili olmamustir (P>0.05). Serum
trigliserit, alanin aminotransferaz (ALT), alkalen fosfataz (ALP), aspartat aminotransferaz (AST), albumin,
toplam protein konsantrasyonu bakimindan gruplar arasinda farklihk goriilmemistir (P>0.05). Ancak
rasyona humat ve humat+maya hiicre duvar ekstrakt: ilavesi serum toplam kolesterol konsantrasyonunu
diigiirmiis (P<0.05), rasyona ilave edilen maya hiicre duvari ekstrakti ise serum toplam kolesterol
konsantrasyonunu diisiirme egilimine sokmustur. Bu yem katki maddelerinin performans ve bagirsak
mikroflora {izerine etkilerini arastirmada yeni arastirma ve yaklasimlara ihtiyag vardir.
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This study was aimed to determine the effects of humate and yeast cell wall extract
supplementation on performance, intestinal microflora and blood parameters of Japanese quail
(Coturnix coturnix japonica) from a day old to 42 days of age. Two hundred mixed sex
Japanese quail chicks were divided into four treatment groups each consisting of 50 chicks.
Dietary treatments were respectively: basal diet (as a control), basal diet+humate 2 g kg™,
basal diet+2 g yeast cell wall extract kg™ and basal diet+2 g humate kg™+2 g yeast cell wall
extract kg™. The humate and yeast cell wall extract alone or their combination had no
significantly effect (P>0.05) on live weight, feed consumption, feed conversion and mortality
at 0-21, 22-42 and 0-42 days of age. Caecal microflora, carcass and some blood parameters
were determined at 42 days of age. Humate and yeast cell wall extract alone or a humate-yeast
cell wall extract combination did not affect (P>0.05) the carcass yield and some relative organ
weights such as liver, heart and gizzard. Treatments had no effect (P>0.05) on caecal
population of Coliform, Lactobacillus and E. coli bacteria. However, humate and humat+yeast
cell wall extract supplementation reduced (P<0.05) serum total cholesterol concentration while
yeast cell wall extract supplementation tended to reduce. There were no differences (P>0.05)
on serum triglyceride, alanine transaminase (ALT), alkaline phosphatase (ALP), aspartate
aminotransferase (AST), albumin, total protein concentrations among the groups. The role of
these additives on performance and gut microflora need further research.
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1. Giris

Yem katkis1 olarak kullanilan antibiyotiklerin Avrupa
Birliginde  ve  iilkemizde 2006  yilindan itibaren
yasaklanmasindan sonra subklinik enfeksiyonlar1 onlemeye
yardimci olmalari, bilyiimeyi tesvik etmeleri ve insan sagligina
zararli olmamalar1 nedeniyle probiyotikler, prebiyotikler,
organik asitler, bitki ekstraklar1 ve esansiyel yaglar gibi katki
maddeleri yogun sekilde arastirilmaktadir (Tuncer 2007;
Kocaoglu Giiglii ve Kara 2009; Kutlu ve Sahin 2017).

Toprakta biriken bitki ve hayvan kalintilarinin ayrigmasiyla
meydana gelen hiimik maddeler (humatlar); proteinler,
polisakkaritler ve poliniikleotitler gibi bilesiklere doniismeyen
polikondanse bilesiklerdir (Hayes ve ark. 1989). Igerdikleri
polifenol, polikarboksilik asit, karbonil ve peroksitler sayesinde
iyon degisimi yaparak ya da diger maddelerle kompleks
olusturarak (Senn ve Kingman 1973) immunstimulator,
antiimflamatuar, antibakteriyel, antiviral ve karaciger koruyucu
gibi etkilere sahip oldugu belirtilmektedir (Islam ve ark. 2005).
Ekmek mayasi (Saccharomyces cerevisia) hiicresinin % 45’1
hiicre duvari, % 55’1 sitoplazma’dan olugmaktadir. Hiicre
duvarinin % 40’11 mannanoligosakkarit ve % 50’sini B-glukan
olugturmaktadir ~ (Stone  2004).  Mannanoligosakkaritler
hayvanlarda  prebiyotik  olarak  gorev  yapmaktadirlar.
Prebiyotiklerin hayvanlarda; bagirsak mikrobiyal ekolojisi ve
digki kalitesini zenginlestirme, besi performansi ve sagliklarini
gelistirme gibi etkileri oldugu belirtilmektedir (Hooge 2004;
Kocaoglu Giiglii ve Kara 2009). B-glukan'm immun sistemi
uyarmak ve gii¢lendirmek basta olmak tizere, anti-tiimor,
radioprotektif, enfeksiyonlara karsi direng artirict ve adjuvan
gibi etkileri vardir. Bunun yanisira, kan glikoz seviyesini
diizenleme, kolesterol seviyesini diislirme, deriyi canli tutma
gibi etkilerinin oldugu bildirilmektedir (Pelizon ve ark. 2005;
Kale ve Bingol 2015).

Kanath rasyonlarinda maya hiicre duvart ya da bilesenleri
(Zhang ve ark. 2005; Jacobs ve Parsons 2009; Taklimi ve ark.
2012; Jahanian ve Ashnagar 2015) ve humat ya da bilesenleri
(Eren ve ark. 2000; Shugeng ve ark. 2013; Oztiirk ve ark. 2014)

Cizelge 1. Deneme rasyonlarinin kompozisyonu ve bilesimi.

Table 1. Ingredients and nutrient contents of the experimental diets.
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kullanimiyla ilgili yeterince arastirma bulunmasina ragmen,
bunlarin kiyaslamali ya da birlikte kullanimina ait ¢calisma sayisi
yetersizdir. Bu arastirmada, bildircin rasyonlarina dogal yem
katki maddesi olarak katilan humat ve maya hiicre duvari
ekstraktinin performans ile bagirsak mikroflorasi ve serumda
baz1 biyokimyasal parametreler {izerine etkileri arastirilmistir.

2. Materyal ve Yontem

2.1. Hayvan materyali

Aragtirmanin  hayvan materyalini  Siileyman Demirel
Universitesi Ziraat Fakiiltesi Zootekni Béliimii Bildircin
Besleme Unitesi'nde yetistirilen, giinliik yasta karisik cinsiyette
200 adet Japon bildircin1 (Coturnix coturnix japonica) civcivi
olusturmustur. Arastirmaya baslamadan once Siileyman
Demirel Universitesi Yerel Etik Kurulu’ndan (05.01.2017 tarihli
ve 01/02 sayili karar) gerekli etik kurul onayi alinmistir.

2.2. Bildircin bagslatma ve biiyiitme yemi

Arastirmada kullanilan bildircin  baglatma ve biiyiitme
yeminin yapist ve ham besin maddelerinin oranlar1 Cizelge 1’de
verilmistir.

2.3. Humat ve maya hiicre duvari ekstrakt

Arastirmada kullanilan humat (Farmavet Ilag Sanayi ve
Ticaret A.S-istanbul) ve maya hiicre duvar1 ekstrakti (ANC
Hayvan Beslenmesi ve Sagligi Hizmetleri A.S-Istanbul) ticari
firmalardan temin edilmigtir. Ticari firmalarin beyanina gore;
humat; kg'da 160 mg polimerik polihidroksi asitler (hiimik,
fiilvik, ulmik ve humatomelanik asitler), 663.3 mg silisyum
oksit ve diger mineralleri (50 mg mangan; 60 mg ¢inko; 5 mg
bakir; 0.2 mg kobalt; 1 mg iyot; 0.5 mg selenyum ve az diizeyde
aliminyum, sodyum, potasyum, magnezyum ve fosfat)
icermektedir.  Maya  hiicre  duvari  ekstrakti;  kg'da
Saccharomyces cerevisiae 'dan elde edilen 200 000 mg p-
glukan, 180 000 mg mannanoligosakkarit icermektedir.

Yemler Baslatma Biiyiitme
Misir 41.30 52.63
Bugday 9.00 7.00
Soya kiispesi 42.00 33.00
Bitkisel yag 4.19 4.00
Dikalsiyum fosfat 1.27 1.20
Kireg tas1 1.52 1.35
Vitamin-mineral karigimi* 0.25 0.25
Tuz 0.35 0.35
DL- Metiyonin 0.12 0.12
Toplam 100.00 100.00
Hesaplanan sonuglar

Ham protein, % 22.74 19.71
Metabolik enerji, kcal/kg 3067.13 3131.79
Metiyonin + sistin,% 0.50 0.45
Lisin,% 1.22 1.02
Kalsiyum,% 1.00 0.89
Fosfor, % 0.65 0.60
Analiz edilen sonuglar (%)

Kuru madde 94.03 94.26
Ham protein 21.84 20.83
Ham kiil 441 3.53

* Rovimix 121 vitamin-mineral karigim her 2,5 kg' da 15 000 000 1U Vit. A, 1 500 000 1U Vit. D3, 30 000 IU Vit. E, 5.000 mg Vit. K3, 3 000mg Vit. B;, 8 000 mg Vit. By,
5000 mg Vit. Bg, 20 mg Vit. By, 25 000 mg niasin, 15 000 mg kalsiyum-D-pentotenat, 1 000 mg folik asit, 50 mg biotin, 400 000 mg kolin klorit, 80 000 mg mangan, 80
000 mg demir, 60 000 mg ¢inko, 5 000 mg bakir, 1 000 mg iyot, 200 mg kobalt, 150 mg selenyum igerir.
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2.4. Aragtirmanin diizenlenmesi ve ytiriitiilmesi

Glinliik yasta bildircin civeivleri her birinde 50 civciv
bulunan 4 ana gruba, her ana grup kendi iginde her birinde 10
civciv bulunan 5 alt gruba benzer canli agirliklarma gore
rastgele ayrilmustir. Calismada, bir kontrol ve ii¢ deneme
rasyonu olusturulmus, kontrol grubu rasyonuna humat ve maya
hiicre duvar1 ekstrakti ilave edilmemistir. Humat grubu
rasyonuna 2 g humat kg?, maya (Saccharomyces cerevisiae)
hiicre duvar ekstrakti grubu rasyonuna 2 g maya hiicre duvari
ekstrakti kg, humat ve maya hiicre duvar ekstrakti karigim
grubu (humat ve maya hiicre duvari ekstrakt1) rasyonuna ise 2 g
humat kg ve 2 g maya hiicre duvari ekstrakt1 kg™ beraber ilave
edilmistir. Calismada humat ya da maya hiicre duvar1 ekstrakti
seviyelerinin ayarlanmasinda firetici firmalarin tavsiyeleri ve
daha Onceki benzer ¢aligmalardan (Aksu ve Bozkurt 2009;
Taklimi ve ark. 2012; Oztiirk ve ark. 2014) yararlamlmistir.

Aragtirma kafes (100x100x50cm) ortaminda ytiriitiilmiigtiir.
Basglangigta 35 °C olan kafeslerin sicakliklari haftada 2 °C
diistiriilmiis ve bildircin civcivlerine 3. haftadan itibaren 1sitma
uygulanmamigtir.  Aydinlatma giinde 24 saat olarak
uygulanmustir. Deneme siiresince yem ve su ad libitum olarak
saglanmigtir. Bildircinlarin canli agirligi, deneme baslangicinda
ve aragtirma siiresince haftalik olarak bireysel tartilarla
belirlenmistir. Haftalik olarak verilen ve artan yemden net yem
tiiketimi  belirlenmistir. ~ Olen civcivler giinlik olarak
kaydedilmis, yem tiiketimi ve yem degerlendirme sayisinin
hesaplanmasinda dikkate alinmigtir.

Aragtirma bitimi olan 42. giinde kesim 06zelliklerini
belirlemek amaciyla her gruptan grup ortalamalarina benzer
canli agirlikta 5 erkek ve 5 disi olmak iizere toplam 40 adet
hayvan kesilmistir. Kesim i¢in ayrilan hayvanlar kesim 6ncesi
10 saat a¢ birakilarak sindirim kanalinin bosalmasi saglanmstir.
Kesim esnasinda alinan kan Orneklerinin derhal serumlart
¢ikarilmis ve analize hazir hale getirilmistir. Sicak karkas
randimani, karkas agiliginin canli agirliga oranlanarak
hesaplanmugtir. I¢ organlarn  agirhklarmin  canli  agirhiga
boliinmesiyle oransal agirliklari elde edilmigtir. Hayvanlarin sol
tibialar1 ¢ikarilarak daha sonra kiil analizinde kullanilmislardir.
Sekumdan digki 6rnekleri steril diski kaplarina alinmis, derhal
laboratuvara tasinarak, analiz edilinceye kadar -20°C’de
saklanmugtir.

2.5. Ham besin madde analizleri

Karma yemde kuru madde, ham protein ve ham kiil analizi
Akyildiz (1984)'a gore yapilmistir.

2.6. Diski bakteri sayimu ile ilgili analizler

Toplam Coliform, E. coli ve Lactobacillus inkiibasyon ve
sayimi hazir besi (3M hazir petri film-Novatek Analitik
Sistemler, Istanbul) yerleri kullamlarak, iiretici firmanin
onerileri dogrultusunda yapilmigtir. Derin  dondurucuda
saklanan 6rneklerden 1 mg alinarak 9 misli fizyolojik tuzlu suda
siispanse edilerek 10" den 10®e kadar sulandirmalar elde
edilmistir. Toplam Coliform ve E.coli sirasiyla 35 °C’de 24
saatlik, 35°C’de 48 saatlik inkiibasyon siiresi, Lactobacillus
sayimi i¢in 37 'C’de 48 saatlik inkiibasyon siiresi sonunda
koloni saymmi yapilmistir. Koloni olusturma birimi (kob)
sayilar log;o kob g disgki olarak ifade edilmistir.

2.7. Serum kan parametreleri ile ilgili analizler

Serum toplam kolesterol, ALT, AST, ALP, albumin,
trigliserit ve toplam protein miktarlar1 oto analizerde (BS-120
Mindray-Istanbul) ticari kitler kullanilarak belirlenmistir.

2.8. Tibia kemik kiilii analizi

Tibia kemiklerinin 105 °C’de 24 saat nemi ugurulmus,
desikatorde sogutulduktan sonra tartilmigtir. Daha sonra
kemikler 600 °C’de 6 saat yakilip desikatérde sogutulduktan
sonra tartilmis ve kemik kiilii diizeyi saptanmustir (Akyildiz
1984).

2.9. Istatistiksel analiz

Arastirmada incelenen ozellikler ile ilgili olarak elde edilen
veriler Minitab (2000) programinda analiz edilmistir. Uygun
analiz tiiriniin belirlenmesi amaciyla, verilerin normal dagilima
sahip olup olmadiklarinin tespitinde Kolmogorov Smirnov
Testi, varyansin homojenitesi i¢in Varyans Homojenite (Equal
Variances) Testi uygulanmistir. Verilerin parametrik test
varsayimlarin1 ~ karsilamasindan dolayi, ortalamalar arasi
farklihgin 6nem tesbitinde Duncan (1955) Testi uygulanmistir.
Olim oranlarma ait veriler Ki-kare Testi kullanilarak
degerlendirilmistir.

3. Bulgular ve Tartisma

Deneme gruplarina ait bildircinlarin  besi performansi
bulgular1 Cizelge 2’de verilmistir.

Bildircin  rasyonlarma humat ve maya hiicre duvar
ekstraktinin tek basina ya da birlikte uygulamasi 0-21, 22-42 ve
0-42 giinliikk yas donemleri itibariyle ortalama canli agirlik, yem
tilketimleri, yem degerlendirme sayilar1 ve Oliim oranlart
iizerinde onemli derecede etkili olmamustir (P>0.05). Kanath
rasyonlarinda humat ve maya hiicre duvart ya da bunlarin
icerdikleri bilesiklerin performans ile ilgili aragtirmalardan
bazilarinda olumlu sonug alinirken (Zhang ve ark. 2005; Abdel-
Mageed 2012; Taklimi ve ark. 2012; Shugeng ve ark. 2013;
Helal ve ark. 2015), bazilarinda ise mevcut arastirmada oldugu
gibi beklenen etki zayif kalmigtir (Cordiik ve ark. 2008; Aksu
ve Bozkurt 2009). S6z konusu aragtirmalarda genellikle 0-21
giinliik yas doneminde kullanim daha etkili bulunmustur. Genel
olarak yem karmalarinda dogal yem katki maddelerinin
performans tizerine etkileri; isletmedeki yetistirme kosullarinin
iyi olup olmamasina, stres sartlarina, yem ham maddelerinin
kalitesi gibi nedenlere bagli olarak degisebilir (Kocaoglu Giiglii
ve Kara 2009). Ayrica bu katki maddelerin ticari formu, ticari
formunun igerigi (humik, fulvik, ulmik ve humatomelanik
asitler ve diger minerallerin diizeyi, maya hiicre duvari
iretiminde uygulanan teknik ve maya hiicre duvan
kompozisyonu vs) ve kullanim dozu sonucu etkileyebilir (Stone
2004; Oztiirk 2012). Ornegin Rath ve ark. (2006) 4 haftalik
yastaki etlik pilig rasyonlarma 500 ppm, Oztiirk ve ark. (2010)
ise etlik civcivlerin igme sularina 450 ppm humat ilavesinin besi
performansini zayiflattigini bildirmektedirler.

Cizelge 3'de goriilecegi lizere karkas randimani ile bazi i¢
organ oranlar1 bildircin rasyonlarina humat ya da maya hiicre
duvari ekstraktinin tek basina ya da birlikte uygulamasindan
onemli derecede etkilenmemigtir (P>0.05). Buna karsin bazi
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Cizelge 2. Bildircin yemlerine humat ve maya hiicre duvari ilavesinin besi performansi tizerine etkileri.

Table 2. The effects of humate and yeast cell wall supplementation to quail feeds on fattening performance.

Uygulama gruplari
1 2 g maya hiicre 2ghumatkg™ +2
Kontrol 2 g humat kg duvart kg™ g maya hﬁglre
duvar kg SEM P
Canli agirlik, g
Deneme bast 8.91 8.92 8.91 8.91 0.004 0.907
21.giin 102.54 106.85 105.31 105.47 1.710 0.265
42.giin 216.83 210.12 207.56 218.94 3.910 0.589
Yem tiiketimi, g
0.-21 giin 232.40 232.83 239.09 234.10 5.40 0.884
22-42 giin 479.93 479.53 475.38 481.73 2.30 0.584
0-42 giin 712.33 712.36 714.48 715.83 6.94 0.940
Yem degerlendirme sayisi, g yem g CAA™
0-21 giin 2.48 2.38 2.48 242 0.071 0.325
22-42 giin 4.10 4.26 4.32 4.27 0.201 0.193
0-42 giin 3.38 3.46 3.46 3.42 0.029 0.331
Oliim oran1
0-21 giin 2 adet (% 4.00) 2 adet (% 4.00) 1 adet (% 2.00) 1 adet (% 2.00) 0.876
22-42giin 4 adet (% 8.00) 2 adet (% 4.00) 1 adet (% 2.00) 2 adet (% 4.00) 0.358
0-42 giin 6 adet (% 12.00) 4 adet (% 8.00) 2 adet (% 4.00 3 adet (% 6.00) 0.504

CAA: canli agirlik artigi, SEM: ortalamanin standart hatasi.

Cizelge 3. Bildircin yemlerine humat ve maya hiicre duvari ilavesinin sicak karkas randimani ile bazi i¢ organ ve tibia kiil orani {izerine etkileri.
Table 3. The effects of humate and yeast cell wall supplementation to quail feeds on hot carcass, some internal organs and tibia ash.

Uygulama gruplart P
2 g humat 2 g maya hiicre 2 g humat kg™ + 2 g maya
Kriter Kontrol kg™ duvart kg™ hiicre duvari kg™ SEM U U*C
Sicak E 68.77 68.50 69.21 70.25 0.451
karkas D 69.47 67.61 68.37 67.73 0.637
ra“d,‘;:am’ ort 69.12 68.05 68.79 68.98 0391  0.182 0.121
Karaciger E 3.58 3.72 3.94 3.95 0.302
Or;f’", D 4.68 4.66 5.05 4.86 0.427
ort 413 419 4.49 441 0.261  0.647 0.988
Tashk E 431 3.85 4.00 3.66 0.276
Orjzll, D 3.96 4.65 478 5.06 0.391
ort 413 425 439 4.36 0.239  0.847 0.139
Kalp oran, E 1.30 1.29 141 1.46 0.073
% D 1.19 1.12 1.28 1.33 0.104
ort 1.25 121 1.34 1.39 0064  0.159 0.977
Tibia kil E 396.7 3724 3205 289.7 37.07
orani, 363.3 360.6 3288 365.1 42.71
gk ort 380.0 366.5 324.6 3274 2622  0.398 0.639

CA: canli agirhik, C: cinsiyet, D: disi, E: erkek, U: uygulama, U *C: interaksiyon, Ort: ortalama, SEM: ortalamanin standart hatas.

aragtirmalarda bu tiir katki maddeleriyle karkas randimaninin
arttigindan bahsedilmektedir (Taklimi ve ark. 2015; Helal ve
ark. 2015). Caligmada ayrica bildircinlarin yemlerine humat ya
da maya hiicre duvari ekstrakti ilavesinin tek bagma ya da
birlikte uygulamasinin kemik kiil oranina etkisi olmamustir
(P>0.05). Oysa Kara ve ark. (2012) bildircinlarda yeme % 0.5
humat ilavesinin kemik kiilii oranin1 6énemli oranda arttirdigini
belirlemiglerdir. Prebiyotiklerin bagirsakta fermentasyonuyla
ortam pH’sinin  disiliriilerek mineral emiliminin  arttig1
belirtilmektedir (Roberfroid 2000). Humat organizma igin
gerekli tiim mineraller ile selat yapabilmektedir (Senn ve
Kingman 1973). Selat olusturma &zelligi ile minerallerin
¢okmesi Onlenebilmekte, bu sayede mineral iyonlarinin canlilar

tarafindan metabolizmalarinda kullanimi artmaktadir. Mevcut
arastrmada, humat ilavesiyle kemik kiili  oranmin
etkilenmemesinin nedenlerinden biri ilave diizeyiyle iliskili
olabilir. Eren ve ark. (2000) broylerlerde yeme % 0.15 humat
ilavesinin kemik kiili oranini etkilemedigini, ancak % 0.25
humat ilavesiyle 6nemli derecede arttigini saptamiglardir.

Cizelge 4 incelendiginde; besi sonunda bildircinlarin sekum
bakteri sayilarinin rasyona humat ya da maya hiicre duvari
ekstraktinin tek basma ya da birlikte uygulamasindan 6nemli
derecede etkilenmedigi goriilmektedir (P>0.05). Buna karsin
bazi arastirmalarda rasyona humat (Aksu ve Bozkurt 2009;
Abdel-Mageed 2012) ya da maya hiicre duvari bilesenlerden
mannanoligosakkarit (Al-Saad ve ark. 2015; Helal ve ark. 2015;
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Jahanian ve Ashnagar 2015) ilavesinin Coliform ve E. coli
sayisint azalttigi bildirilmektedir. Maya hiicre duvarmdaki
mannanoligosakkaritler ince bagirsak mukozasina hastalik
yapici bakterilerin tutunmasim 6nleyerek, B-glukanlar monosit
ve makrofaj gibi bagisiklik hiicrelerini uyararak, hiimik
maddeler ise yapisinda bulunan fenolik bilesikler nedeniyle
bakterisidal veya bakteriostatik etki gosterebilmektedir (Hooge
2004; Oztiirk 2012). Yani mevcut katki maddeleri yararli
mikroorganizmalarin artisindan ziyade, etkilerini daha ¢ok
zararli mikroorganizmalar {iizerine gostermektedir. Mevcut
aragtirmada uygulama gruplar1 Coliform ya da E. coli
ortalamalarinin kontrole gére rakamsal olarak diigiik bulunmasi
bu olguyu kismen desteklemektedir.

Deneme sonu itibariyle deneme gruplarindaki bildircinlara
ait bazt kan serum parametreleri Cizelge 5’de verilmistir.
Rasyona humat ve humat+maya hiicre duvari ekstrakt: ilavesi
serum toplam kolesterol konsantrasyonu’nu diisiirmiistiir
(P<0.05). Rasyona maya hiicre duvar: ekstrakt: ilavesi ise serum

185

toplam kolesterol konsantrasyonu’nu diisiirme egilimine
sokmustur (P>0.05). Benzer sonuglar bu katki maddeleri ya da
bilesenlerinin kanatlilarda kullanimiyla onceki ¢aligmalarda da
gdzlenmistir (Yalginkaya ve ark. 2008; Oztiirk ve ark. 2012;
Jahanian ve Ashnagar 2015). Rasyona prebiotik tiirii yem katki
maddelerinin serum Kkolesterol konsantrasyonu’nu diisiiriicii
etkisi  genellikle artan yararli mikrobiyal faaliyet ile
iliskilendirilmektedir. Yararli mikroorganizmalarin irettigi
asetik, propiyonik ve biitirik asit gibi ucgucu yag asitleri
karacigerde kolesterol sentezini azaltmaktadir (Brown ve ark.
1999). Ayrica artan yararli mikroorganizmalar kolesterolil kendi
hiicre membranlart i¢in kullanarak ya da koprastanol gibi
bilesiklere parcalayarak emilimi disiirdiigii belirtilmektedir
(Ooi ve Liong 2010). Bagirsakta yararli mikroorganizmalarin
irettigi ucucu yag asitlerindeki artig barsak hiicre sayisinda
artisa, dolayisiyla kolesterol kullammminda artisa  sebep
olmaktadir. Ote yandan rasyona fermente olabilir katk:
maddelerinin ilavesi barsak igerigi viskozitesi ve barsak

Cizelge 4. Bildircin yemlerine humat ve maya hiicre duvari ilavesinin sekum E. coli, Coliform ve Lactobacillus sayisi tizerine etkileri.

Table 4. The effects of humate and yeast cell wall supplementation to quail feeds on caecal E. coli, Coliform and Lactobacillus counts.

Uygulama gruplari
2 g humat 2 g maya hiicre 2 g humat kg™ + 2 g maya P
Kriter Kontrol kg! duvan kg* hiicre duvar kg SEM U U*C
) E 5.04 4.60 4.89 4.77 0.137 0.187
E.coli — p 5.00 4.83 4.84 4.80 0.274 0.968
logyo g diski
Ort. 5.02 471 4.86 479 0.158 0.570 0.898
) E 5.24 4.90 5.02 5.00 0.058 0.126
Coliform, 5.00 517 5.04 4.89 0.082 0.066
logyo g diski
Ort. 5.12 5.04 5.03 4.95 0.067 0.355 0.128
) E 5.91 5.83 5.86 6.01 0.092 0.880
Lactobacillus, 5.95 5.98 5.81 5.80 0.184 0.623
logio g diski
Ort. 5.93 5.91 5.83 5.90 0.102 0.893 0.656
C: cinsiyet, D: disi, E: Erkek, U: uygulama, U *C: interaksiyon, Ort: ortalama, SEM: ortalamanin standart hatasi.
Cizelge 5. Bildircin yemlerine humat ve maya hiicre duvari ilavesinin bazi kan serum parametreleri {izerine etkileri.
Table 5. The effects of humate and yeast cell wall supplementation to quail feeds on some blood parameters.
Uygulama gruplari
2 g humat 2 g maya hiicre 2 ghumat kg'+2g P
Kriter Kontrol kg duvar kg* maya hiicre duvari kg™ SEM U U*C
Alanin aminotransferaz E 21.25 20.80 26.80 27.00 3.756
(ALT), IU L D 31.50 27.00 24.00 21.00 5.939
' Ort 26.38 23.90 25.40 24.00 3.637 0.823 0.344
Aspartat aminotransferaz E 171.75 184.00 196.60 143.50 13.769
(AST), IU L™ D 209.50 221.00 233.00 193.00 19.472
' Ort 190.63 202.50 214.80 168.25 11.924 0.210 0.995
Alkalen fosfataz E 945.25 1484.20 1333.80 1280.50 104.958
(ALP), IU L™ D  1365.50 1074.00 1153.00 1249.00 148.433
' Ort  1155.38 1279.10 1243.40 1264.75 90.896 0.310  0.099
Toplam Kolesterol E 241.00 221.00 200.75 193.50 17.970
mg dL? ' D 253.00 132.00 182.00 162.67 25.413
Ort  247.00° 176.50° 191.38* 178.08° 20.091  0.029  0.610
E 848.00 855.00 829.80 686.5 103.85
Trigliserit, mg dL™ D 649.80 679.80 489.70 550.0 92.89
Ort 748.90 767.40 659.80 618.3 69.63 0.407 0.772
Toplam E 3.96 3.84 4.01 3.89 0.223
protein, g dL D 4.96 5.16 4.94 4.79 0.250
' Ort 4.46 4.50 4.47 4.34 0.158 0.899 0.635
E 1.26 1.20 1.28 1.23 0.071
Albumin, g dL* D 121 1.32 1.35 1.27 0.071
Ort 1.23 1.26 1.31 1.25 0.050 0.701 0.875

C: cinsiyet, D: disi, E: erkek, U:uygulama, U *C: interaksiyon, Ort: ortalama, SEM: ortalamanin standart hatasi
® Ay satirda farkls harfleri tagtyan ortalama degerler arasindaki farkliliklar istatistik olarak énemlidir (P< 0.05).
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motilitesini artirmakta ve serum kolesterol seviyesinin azalma
egilimi gostermesine katki sagladigi belirtilmektedir (Gallaher
ve ark. 2000). Ancak mevcut aragtirmada rasyon
uygulamalarinin  sekum  Lactobacillus sayisi’'m1 ve yem
tikketimini  etkilememesi, bu katki maddelerinin kolesterol
diistirmede 6zel etkisinin oldugunu gostermektedir. Rasyona
maya hiicre duvart ekstrakt: ilavesinin serum toplam kolesterol
konsantrasyonu’nu diismeye dogru yonlendirmesi bu yem katki
maddesinin icerdigi bilesiklerin kolesteroliin safra asitlerine
yikimin1 artirmasit ya da safra asitlerini baglayici etkisi
yiiziinden olabilir. Maya hiicre duvarinda bulunan B-glukan’nin
bagirsakta bulunan kolesterol’ii safra asitlerine
donistiirilmesinde gorevli 7a-hidroksilaz enziminin aktivitesini
artirdigi saptanmustir (Chen ve Huang 2009). Suda ¢oziinebilir
fermente olmamus karbonhidratlar safra asitlerini baglayarak
safra asitlerinin emilimini disiirmekte, giibreyle atilimini
artirmakta ve boOylece serum kolesterol seviyesinde diisme
goriilebilmektedir (Ooi ve Liong 2010). Kim ve Shin (1998)
hipokolestorolemik rasyonla beslenen siganlarda rasyona inulin
katilmasinin giibreyle atilan kolesterol miktarini artirdigini, kan
kolesterol seviyesini disilirdiigiinii saptamislardir. Rasyona
humat ilavesinin serum toplam kolesterol konsantrasyonu’nu
diistirmesi, hiimik maddelerin yapisinda bulunan fenolik
bilesikler = nedeniyle olabilir.  Polifenolik  bilesiklerin
kolesteroliin emilini azaltarak giibre ile atilan kolesterol
miktarmi artirdigr ve kolesterol metabolizmasinda 6nemli rol
oynayan 3-hidroksi-3-metil-glutaril (HMG) koenzim A rediiktaz
ve sterol-O-asiltransferaz’in sentezini engelleyici etkisinin
oldugu bildirilmektedir (Kamal-Eldin ve ark. 2000). Mevcut
arastirmada rasyona humat’in maya hiicre duvari ile kombine
edilerek yeme karigtirilmast serum toplam  kolesterol
konsantrasyonu iizerinde eklemeli bir etki ortaya koymamustir.
Rasyon uygulamas trigliserit konsantrasyonu ise etkilememistir
(P>0.05). Brown ve ark. (1999) yaptiklari meta-analiz
caligmasinda; insanlarda rasyon selillozunun serum trigliserit
konsantrasyonu’nu  etkilemedigini, buna karsin  disiik
yogunluklu lipoprotein ve toplam kolesterol konsantrasyonu’nu
diisirmede  yardimct  oldugunu  saptamuglardir.  Mevcut
arastirmada serum karaciger enzimleri ile serum toplam protein
ve albumin  konsantrasyonu rasyon  uygulamasindan
ekilenmemistir (P>0.05). Bu ¢aligmaya benzer sekilde etlik pili¢
rasyonlarma Celik ve ark. (2008) humat ilavesinin (%0.25)
serum ALP ve ALT enzimlerini, Shahir ve ark. (2014) ise maya
hiicre duvar1 ekstrakti ilavesinin serum toplam protein ve
albumin konsantrasyonu’nu etkilemedigini bildirmektedirler.
Ancak bazi arastirmalarda mevcut katki maddelerinin stres
sartlarinda bu parametreleri olumlu yonde etkilediginden
bahsedilmektedir. Ornegin Ghahri ve ark. (2010) tarafindan
yapilan bir arastirmada aflatoksin (254 ppb) igeren etlik pili¢
rasyonlarma humat (% 0.2-1.0) ilavesinin, aflatoksinin etlik
piliclerde sebep oldugu serum toplam protein ve albiimin
konsantrasyonundaki diistiklik ile serum AST ve ALP
degerlerindeki yiikselmeyi azalttigi saptanmustir. Attia ve ark.
(2012) Salmonella enteritidis’e maruz kalmis civcivlere
rasyonla maya hiicre duvari ekstrakti uygulamasinin serum AST
ve ALT degerlerini disiirdiigiinii bulmuglardir. El-Sheikh ve
ark. (2009) sicaklik stresine (35 °C) maruz kalmig Mandarah
civcivlerin rasyonlarina mannanoligosakkarit ilavesinin serum
toplam protein ve albiimin konsantrasyonu’nu arttirdigini
saptamiglardir. Mevcut arastirmada serum karaciger enzimleri
ile serum toplam protein ve albumin konsantrasyonu’nun rasyon
uygulamasindan ekilememesinde hayvanlarin stres kosullarina
maruz kalmamasi rol oynamis olabilir.

4. Sonug

Mevcut aragtirmada bildircin rasyonlarma humat ya da
maya hiicre duvar1 ekstakti’nin tek basina ya da birlikte ilavesi
0-21, 22-42 ve 0-42 giinliik yas donemleri itibariyle ortalama
canli agirlik, yem tiiketimleri, yem degerlendirme sayilari ve
6liim oranlart gibi performans parametreleri ile 42. giin sekum
mikroflorasi ve kan serum toplam kolesterol hari¢ bazi kan
parametrelerini etkilememistir. Bu tip katki maddelerinden elde
edilecek sonugta isletme kosullari, sindirim sistemi florasi,
hayvanin saglik durumu ve yemin igerigi ile diger c¢evre
sartlarinin da etkili olacaginin dikkate almmmasi gerekmektedir.
Bu yiizden bu katki maddeleri daha bagka isletme kosullarinda,
farkli dozlarda ve farkli yas ve tiirdeki kanatlilarda yeniden
aragtirilmasi yararli olacaktir. Mevcut aragtirmadan elde edilen
sonuglara gore; bu katki maddelerinin rasyona tek basina ya da
birlikte ilavesi kan kolesterol diizeyinin disiiriilmesinde yararh
olabilir.
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Bu arastirmada, kulugkalik yumurtalarda bulunan bakteriyel izolatlarin morfolojik
Ozelliklerinin belirlenmesi amaglanmustir. Bu amagla damizlik bir isletmeden temin edilen
1920 adet kulugkalik yumurtalardan rastgele 35 adet segilmistir. Yumurta ornekleri steril
pamuk uglu swaplarla yilizeylerinden taranarak bakteri yiiklenmesi saglanmistir. Morfolojisine
ve rengine gore birbirinden farkli olan koloniler belirlenmistir. Bakteriyel izolatlarin
biyokimyasal ozelliklerinin belirlenmesinde Vitek® 2 Advanced Colorimetry™ cihazi
kullanilmistir. Arastirmanin sonucunda 16 izolatin 15°i tanimlanmis ve 13 farkl bakteri tiirii
elde edilmistir. Bakteriyel izolatlardan TB3-1’in % 99 oraninda Streptococcus pneumoniae,
TB5-1, TB7-1 ve TB16-1’'nin % 99 oraninda Staphylococcus xylosus, TB6-1’nin % 99
oraninda Micrococcus luteus ve TB8-1’inin ise % 95 oraninda Staphylococcus
pseudintermedius bakteri oldugu tespit edilmistir. TB9-1’in % 95 oraninda Kocuria rosea,
TB10-1’in %96 oraminda Globicatella sulfidifaciens ve TB1-1’in % 98 oraninda
Staphylococcus simulans bakteri oldugu belirlenmistir. TB12-1 ve TB13-1'in % 98
oranlarinda Aerococcus viridans, TB14-1’in % 98 oraninda Staphylococcus equorum,
TB14-2’inin %90 oraninda Pantoea spp, TB2-1'in % 99 oraninda Dermacoccus
nishinomiyaensis ve TBO-1’in % 99 oraninda Escherichia coli bakteri oldugu saptanmustir.
Aragtirma neticesinde bakterilerin kaynagi farkli olsa da degisik yollarla yumurtalara bulastigi
goriilmektedir. Bu nedenle yumurtalarin kulugkahaneye girmeden ve gelisim makinelerine
yerlestirilmeden Once etkin bir sekilde dezenfekte edilmelerinin olduk¢a 6nemli oldugu
sonucuna vartlmistir.
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In this study, it was aimed to determine the morphological characteristics of bacterial isolates
in hatching eggs. For this purpose, 1920 hatching eggs were obtained from breeding
commercial enterprise and 35 eggs were taken at random. Egg samples were scanned with
sterile cotton-tipped swaps to provide bacterial load. Colonies which are different from each
other according to morphology and coloring have been determined. Vitek® 2 Advanced
Colorimetry ™ device was used to determine the biochemical properties of the bacterial
isolates. As a result of research, 15 isolates of 16 isolates were identified and 13 different
bacterial species were obtained. From the bacterial isolates, TB3-1 was found to be 99% of
Streptococcus pneumoniae, TB5-1, TB7-1 ve TB16-1 was found to be 99% of Staphylococcus
xylosus, TB6-1 was found to be %99 of Micrococcus luteus, TB8-1 was found to be 95% of
Staphylococcus pseudintermedius bacteria. Also, TB9-1 was found to be %95 Kocuria rosea,
TB10-1 was found to be %96 Globicatella sulfidifaciens, TB1-1 was found to be %98
Staphylococcus simulans bacteria. In same way, TB12-1 ve TB13-1 was found to be %98
Aerococcus viridans, TB14-1 was found to be %98 Staphylococcus equorum, TB14-2 was
found to be %90 Pantoea spp, TB2-1 was found to be %99 Dermacoccus nishinomiyaensis,
TBO0-1 was found to be %99 Escherichia coli bacteria. As a result of the research, it was seen
that the eggs were infected with bacteria in different ways, even though the source was
different. Therefore, it was very important that the eggs were effectively disinfected before
eggs enter the hatchery and eggs were placed in incubator.
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1. Giris

Kulugka kanathh  diretim dongilisiiniin = en  &nemli
bolimlerindendir. Kulugka esnasinda meydana gelebilecek
sorunlar iretimin heniiz baginda zaman ve para kaybina yol
acabilmektedir. Kanatli hayvan endiistrisinde kuluckalik
yumurtalarin - mikrobik kontaminasyonundan kaynaklanan
kayiplarin milyonlarca Avro'ya ulastigi bildirilmektedir (Cadirci
2009).

Mikroorganizmalarin yumurta kabuguna bulagmasi, iireme
organlarinda olabilecegi gibi ovopozisyon sonrasinda da
olabilir. Ureme organlari ile olan bulagma siklikla ovaryumdaki
salmonella, mikoplazma ve bazi viral etkenler vasitasi ile olur.
Yumurta yumurtlamadan hemen sonra da mikroorganizmalar ile
enfekte olabilir. En temiz yumurtanin kabugunda dahi 300 ile
500 mikroorganizma vardir. Ortamin sicaklik ve nemine gore
mikroorganizmalarin sayisi hizla artabilmekte ve 15 dakika gibi
kisa bir siirede 1500-3000°e, bir saat igerisinde ise 20000-
30000’¢ ulagabilmektedir. Bu degerler kirli veya yer
yumurtalarinda ¢ok daha yiiksek olabilmektedir. Kulugka
isletmelerinin karli olabilmesi i¢in basarili ve ekonomik bir
dezenfeksiyon yontemi uygulamalari gereklidir. Kulugkalik
yumurtalarda  kullanilacak  olan  dezenfektan —maddeler,
mikroorganizmalar iizerine yiliksek etkinlikte olmali, insan ve
hayvan sagligina zarar vermemeli, suda ¢dziiniir olmali, temini
kolay ve ekonomik olmalidir (Elibol 2014).

Hijyenik kosullara dikkat edilmeyen kulugkahanelerde,
ozellikle E. coli, Staphylacoccus sp., Bacillus sp. ve
Pseudomona sp. gibi bakterilerin yumurtalarda kontaminasyona
neden oldugu bunun sonucunda da civcivlerde gdbek iltihabi
(omphalitis) goriildiigi bildirilmistir (Chute ve Gershman 1961;
Ernst ve ark. 1980; Sheldon ve Ball 1986).

Kulucgkahanelerde dezenfeksiyon amaciyla en yaygin olarak
kullanilan dezenfektan formaldehittir. Formaldehit, mitkemmel
bir antimikrobiyal ajan olmanin yan1 sira toksik bir kimyasaldir
ve fumigasyon uygunsuz bir sekilde gergeklestirilirse,
embriyoya ciddi sekilde zarar verebilir. Formaldehit
fumigasyonun amaci mikrobiyal yiikii azaltmanin yani sira
gelisen embriyoya olabildigince az zarar vermektir. Yumurtalar
Salmonella tiirlerine karst oda sicakliginda (25 °C) ve ortam
neminde en az 20 dakika siire ile m° bagina en az 600 mg
formaldehit gazi konsantrasyonu ile fumigasyona tabi
tutulmalidir. Bu kosullar altinda yapilan fumigasyon, kabuk
yiizeyindeki mikroorganizmalarin % 99.8'ini  6ldiiriir  ve
embriyo dliimlerine etkisi yoktur. Zararli etkilerinden korunmak
amactyla, formaldehit ile caligilan ortamlarda formaldehit
konsantrasyonunu izin verilen smir olan 0.3 ppm diizeyinin
altinda tutmak gerekmektedir (Unsald1 ve Ciftci 2010).

Bu arastirmada, bir damizlik isletmeden temin edilen
kulugkalik yumurtalardan rastgele secilen yumurtalarda bulunan
bakteriyel izolatlarin morfolojik 6zelliklerinin belirlenmesi
amaglanmustir.

2. Materyal ve Yontem

2.1. Yumurta Yiizeyinde Bakteriyel Florayi Olusturan

Bakterilerin Izolasyonu ve Karakterizasyonu

Yumurtalar kulugka makinesine yerlestirilmeden Once
rastgele 35 yumurta alinmis ve Mikrobiyoloji Laboratuvarina
getirilmistir. Yumurta Ornekleri steril pamuk uglu swaplarla
yiizeylerinden taranarak bakteri yiiklenmesi saglanmis ve steril
swaplarin Nutrient Broth (Merck) tiiplere ekimi yapilmustir.

Daha sonra ringer ¢6zeltisi hazirlanarak her bir grup icin ayri
ayr1 1/10 oraninda seri sulandirma islemi gerceklestirilmis olup
sulandirma islemi logl0’a gore (10-1, 10-2 ve 10-3) yapilmustir.
Bu islemlerin sonucunda 10-2 ve 10-3°liikk sulandirmalardan
alinan ornekler Nutrient Agar (Merck) iizerine 100 pL ilave
edilerek yayma plaka ekimi yapildiktan sonra 28°C’de 5-6 giin
inkiibasyona birakilmistir. Inkiibasyon sonunda Nutrient Agar
(Merck) tizerinde olusan koloniler tek tek tespit edilmistir.
Koloni morfolojisine ve rengine gére birbirinden farkli olanlar
belirlenmis ve bu koloniler alinarak Cizgi Ekim Yontemi ile
Nutrient Agar (Merck) iizerine ekim yapilarak saf kiiltiirler
hazirlanmustir.  Birbirlerinden morfolojik olarak farkli olan
orneklere c¢esitli boyama yontemleri uygulanmustir. Eosin
Methylene-blue, Lactose Sucrose (EMB) Agar ve MacConkey
Agar’da ekim yapilmistir. Boyama sonucunda bakteri sekli ve
renklerine goére ayrilan Ornekler deney materyali olarak
kullanilmigtir. Saf kiiltiirleri elde edilen izolatlara laboratuvar
kodu verilmistir (Benson 1985).

2.2. Bakteriyel Izolatlarin Ozelliklerinin VITEK®2 Advanced
Colorimetry™ Sistemiyle Belirlenmesi

izolatlarm, Nutrient Agara (Merck) ekim yapilarak bir
giinlik inkiibasyon sonrasi, biyokimyasal 6zelliklerinin
belirlenmesi amaciyla Ordu ve Giresun illerinin Gida Kontrol
Laboratuvarlarinda bulunan Vitek® 2 Advanced Colorimetry™
cihazlart kullanilmigtir. Bu islem sirasinda izolatlarin taze
olmasma dikkat edilmistir. izolatlar i¢in gram-negatif (GN),
gram-pozitif (GP) ve Bacil (BCL) kartlar kullanilmustir.
Izolatlar 3 ml salin ¢bzeltisine (su igerigi %0.45 ile %0.50
NaCl, pH 4.50 ile 7) ve saydam plastik (polistiren) test tiipiine
(12 mm x 75 mm) gram pozitif ve gram negatifler i¢in aseptik
olarak aktarilmistir. Organizmalar hazirlanan salin tiipiine steril
0ze ile inokiile edilmistir. Kalibrasyonu yapilmis bir McFarland
cihaz1 kullanilarak yogunlugu McFarland No: 0.50-0.60’a
esdeger olan homojen organizma siispansiyonu hazirlanmgtir.
Bu islem her bir 6rnek i¢in tekrarlanmistir. Bu islemden sonra
kaset VITEK® 2 cihazina yerlestirilerek kartlarin dolum islemi
gerceklesmis ve 8 saat sonra sonuglar almmustir (Verweij ve
ark. 1999).

3. Bulgular ve Tartisma

VITEK® 2 ile yapilan ¢aligmalar sonucunda 16 izolatin 15’1
tanimlanmis ve 13 farkli bakteri tiiri elde edilmistir. Bu
bakteriyel izolatlarin morfolojik Ozellikleri Cizelge 1’de
verilmigtir. Bu izolatlardan TB3-1’in %99 oraninda
Streptococcus pneumoniae (gram-pozitif bacterium), TB5-1,
TB7-1 ve TB16-1'nin % 99 oraninda Staphylococcus xylosus
(gram-pozitif), TB6-1’nin % 99 oraninda Micrococcus luteus
(gram-pozitif) ve TB8-1’inin ise % 95 oraninda Staphylococcus
pseudintermedius (gram-pozitif) bakteri oldugu tespit edilmistir.
TB9-1’in % 95 oraninda Kocuria rosea (gram pozitif coccus),
TB10-1’in % 96 oraninda Globicatella sulfidifaciens (gram-
pozitif) ve TB1-1’in % 98 oraninda Staphylococcus simulans
(gram pozitif coccus) bakteri oldugu belirlenmistir. TB12-1 ve
TB13-1’in % 98 oranlarinda Aerococcus viridans (gram
pozitif), TB14-1’in % 98 oraninda Staphylococcus equorum
(gram pozitif), TB14-2’inin % 90 oraninda Pantoea spp (gram-
negatif), TB2-1’in % 99 oraninda Dermacoccus
nishinomiyaensis (Kytococcus sedentarius, gram pozitif) ve
TBO0-1’in % 99 oraninda Escherichia coli (gram-negatif) bakteri
oldugu saptanmustir.
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Cizelge 1. Bakteriyel izolatlarin morfolojik 6zellikleri.

Table 1. Morphological characteristics of bacterial isolates.

Bakteri Ad1 Gram, spor  Olasilik (%)  Bakteri sekli, koloni sekli ve rengi Lab Kodu
Yuvarlak veya oval yapili, 2 pm’ den daha kiigiik, hareketsiz,
Streptococcus pneumoniae Pozitif %99 sporsuz, soluk sari—krem renkli TB3-1
%99 TB5-1
%99 2-4 mm capinda yuvarlak, konveks ve parlak koloniler TB7-1
Staphylococcus xylosus Pozitif %90 olustururlar, beyaz-parlak-beyaz renkli TB16-1
Yuvarlak veya oval yapili, dortlii sekilde, beyaz-parlak beyaz
Micrococcus luteus Pozitif %99 renkli TB6-1
2-4 mm capinda yuvarlak, konveks ve parlak koloniler
Staphylococcus pseudintermedius Pozitif %95 olusturur, beyaz-parlak beyaz renkli TB8-1
1,0-1,5 mm boyutunda, hafif dis biikey, piiriizsiiz ve pembe
Kocuria rosea Pozitif %95 renkli TB9-1
Globicatella sulfidifaciens Pozitif %96 kokus kisa zincir, beyaz veya krem renkli TB10-1
2-4 mm ¢apinda yuvarlak, konveks ve parlak koloniler
Staphylococcus simulans Pozitif %98 olusturur, beyaz-parlak beyaz renkli TB1-1
%86 Kok seklindeki dortliiler ve ciftler, koloniler kiigtik (1-2 mm), TB12-1
Aerococcus viridans Pozitif %98 sarimtirak renkli TB13-1
Gram pozitif, kiire sekilli, 0.5-1.5 um ¢apinda, sporsuz,
Staphylococcus equorum Pozitif %98 genellikle kapsiilsiiz, beyaz ve limon saris1 renkli TB14-1
Pantoea spp Negatif %90 2-3 mm ¢apinda, dis biikey, ¢ubuk seklinde soluk sar1 renkli TB14-2
Tamimsiz TB15-1
Dermacoccus nishinomiyaensis Kokus tetrad, diizensiz kiimeler ve sekiz kiibik paketler halinde,
(Kytococcus sedentarius) Pozitif %99 kisa gubuklar, turuncu renkli TB2-1
Escherichia coli Negatif %99 Comak seklinde, sari-kehribar renkli TBO0-1
Streptococcus pneumoniae, toplumdan edinilmis pnémoni, sekilde yumurtaya bulastigini gostermektedir. Globicatella

akut otitis media, siniizit, kronik bronsgitin akut alevlenmesi ve
akut bakteriyel menenjitin en 6nemli etkenlerindendir (Kili¢ ve
ark. 2001). Bu bakteri kesimhane ve perakende satis i¢in
islenmis olan tiim et 6rneklerinde bulunmaktadir ( Turtura ve
Lorenzelli 1994). Arastirmada bu bakteri tavuk yumurtasindan
izole edilmistir. TB5-1 koduyla izole edilen Staphylococcus
xylosus farkli arastirmacilar tarafindan da izole edilmistir.
Fermente sosislerden izole edilen Staphylococcus xylosus’un
biyojen amin {iretmedigi belirlenmistir.

Ispanya’da iiretilen sosislerinden izole edilen
Staphylococcus xylosus suslarinin % 76’smimn biyojen amin
olusturdugu belirtilmektedir (Suzzi ve Gardini 2003). Arastirma
sonucunda kulugkaya konulacak yumurtalarin yiizeyinden
Kocuria rosea ve Micrococcus luteus izole edilmigtir. Kaban ve
Kaya (2007) tarafindan yapilan arastirmada pastirmalarda
katalaz pozitif kok olarak en fazla S. cohnii sub sp. cohnii
bulunmus olup bunu S. saprophyticus, Micrococcus luteus ve
Kocuria rosea izlemistir. Ayni g¢aligmada teknolojik 6neme
sahip olan S. xylosus sadece bir 6rnekte bulunmustur. Vidal ve
ark. (2000) yaptiklar1 bir arastirmada, bir toprak izolati olan
Kocuria rosea susunun keratinolitik aktivitesini bildirmislerdir.
Micrococcus luteus, hem etlik kiimes hayvanlarinda hem de
evleri ¢evreleyen yasam alanlarinda baskin sus olarak
bulunmaktadir (Plewa ve Lonc-Copd 2011). Stafilokoklar insan
ve hayvanlar i¢in firsatg1 patojenlerdir. Staphylococcus
pseudintermedius (MRSP) kopeklerde deride, kulakta ve
yaralarda enfeksiyona neden olan bir patojendir (Perreten ve
ark. 2010). Staphylococcus pseudintermedius 'un neden oldugu
kopek  enfeksiyonlar1  ¢ogunlukla deri enfeksiyonlari,
endometritis ve sistit enfeksiyonlaridir (Cox ve ark. 1984).
Razauskas ve ark. (2016) tarafindan yapilan bir aragtirmada S.
Pseudintermedius isimli bakteri farkli klinik enfeksiyonlara
sahip olan kdpeklerden izole edilmis ve ayn1 zamanda patojenite
faktorlerini kodlayan genlerde bu ¢alismada belirlenmistir. Bu
aragtirmada tavuk yumurtlarindan izole edilen bakteriler
arasinda bu izolatin olmasi kiimeslerin etrafinda kopek ve
benzeri hayvanlarin muhtemel oldugunu ve bakterinin bir

sanguinis, seyrek olarak kan dolagimi, merkezi sinir sistemi ve
insanda idrar yollar1 enfeksiyonlarinin olagandigi bir nedeni
olarak rapor edilen ve nadir goriilen patojenik bir gram pozitif
kokustur. Bu cinsin diger bir iyesi olan Globicatella
sulfidifaciens bir insan patojeni degildir. Bu organizmanin
tespiti, viridans grubu streptokoklara benzemekle birlikte,
alisilmadik antimikrobik yatkinlik deseninden dolayr 6nemli
oldugu bildirilmistir (Miller ve ark. 2017). Yapilan bir diger
calismada yaklasik olarak 10 Staphylococcus susu izole edilmis
olup bu suslar ii¢ ¢esit et iiriiniinden degisken olarak izole
edilmigtir. S. capitis, S. succinus ve S. equorum tiirleri sadece
tavuk etlerinden izole edilirken, S. sciuri, S. aureus, S. simulans
ve S. xylosus ti¢ farkli etten izole edildigi bildirilmistir (Attien
ve ark. 2013). Bu c¢alismada izole edilen bakterilerin
¢ogunlugunun hayvan kaynakli izolatlar oldugu goriilmektedir.
Bu bakteri suglarinin tavuk kiimeslerine veya yemlerine
herhangi bir yolla bulasgtigini sdylemek dogru bir yaklamisdir.
Yapilan bir aragtirmada gram pozitif koklar perakende satis igin
kesilen ve islenen kanatli eti 6rneklerinde bulunmustur. Bunlar
Enterococcus faecalis (48 sus), E. faecium (16 sus), E. avium (7
sus), E. durans (4 sus), Aerococcus viridans (10 sus),
Streptococcus morbillorum (2 sus), S. salivarius (1 sus), S.
sanguis (1 sus), S. "milleri” (1 sus), S. pneumoniae (1 sus), S.
acidominimus (lsus) ve Gemella haemolysans’tir (1 sus).
Genellikle barsak yolunu kolonize eden bu tiirler hem insan
hem de hayvan viicudunda bulunabilen bu tiirler potansiyel
olarak patojenler olabilirler. Bunlarin varliklart  kesilen
tavuklarda islenen etin diski kontaminasyonunun  bir
endikasyonudur (endojen kirlenme). Tespit edilen gram-pozitif
koklar ve enterobakterlerin sayisinin, enterokoklarmn koliform
bakterilerine oranla ¢ok daha fazla oldugunu gostermistir
(Turtura ve Lorenzelli 1994).

Kiimes hayvanlarinin ve kegilerin deri ve yanaklarindan
izole edilen suslar Staphylococcus arlettae'ye  aittir.
Staphylococcus equorum saglikli atlarin derisinden izole edilen
suslari icerirken, S. Kloosii ¢esitli yabani hayvanlarin ve ¢iftlik
hayvanlarin derisinde bulunur. Bu yeni tiirlerin hiicre
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duvarlarinin  kimyasal bilesimi, Staphylococcus xylosus ve
Staphylococcus saprophyticus'un kimyasal bilesimlerine benzer
oldugunu bildirilmistir (Schleifer ve ark. 1984). Yapilan bir
aragtirmanin  sonuglari TB2-1 nolu izolatin Dermacoccus
nishinomiyaensis bakterisinin toprak orneklerinde mevcut
oldugunu gostermistir. Bu ¢aligmada ayrica mikroplarin

ozellikle Kocuria kristinae'nin ve Dermacoccus
nishinomiyaensis'in  ¢ozeltiye daldirilmis LDPE  filmleri
bozabildigi tespit edilmistir. Bu bakterilerin plastikleri

metabolizma i¢in karbon kaynagi olarak kullanabildikleri
belirlenmistir (De Campos ve ark. 2011). Escherichia coli hem
insanlarda hem de hayvanlarda enfeksiyonlara sebep olan ve
normal  florda bulunan bir  bakteridir.  Escherichia
coli'min(VTEC) verositotoksin (VT) iireten suslart ilk olarak
1980'lerin basinda insan hastaligina baglanmistir (Riley ve ark.
1983). O zamandan beri artan frekansla VTEC ile enfeksiyon
bildirilmistir. VTEC, hafif hematolojik iilser, hemorajik kolit ve
hemolitik iiremik sendromun ishale bagli formunu iceren bir
dizi rahatsizlifa neden olabildigi ve bakterinin meydana
getirdigi  baz1  enfeksiyonlarin  asemptomatik  oldugu
bildirilmistir (Tarr 1995).

4. Sonug

Tavukguluk sektoriinde damizlikgr ve kulugkaci isletmeler
saglikli civciv iiretiminde birbirine bagimli olarak faaliyet
gostermektedir. Saglikli civciv ve saglikli sofralik yumurta
iretebilmek icin bu isletmelerin hijyenik kosullara ciddi bir
sekilde uymalar1 gerekmektedir. Herhangi bir yolla
mikroorganizma bulagsmasmin olabilecegi dikkate alinarak ve
damizlik isletmeden baglayarak mikroorganizmalari olusturan
kaynaklarin ve bulagma yollarinin iyi bir sekilde belirlenip
onleyici tedbirlerin alinmasi sarttir. Bu tedbirlerle birlikte
isletmelerin  planli  bir  sekilde dezenfekte edilerek
mikroorganizmalarin ~ {iremesine  firsat  verilmemeli  ve
biyogiivenlik yonetmeliginde belirtilen kurallara da uyulmasi
gerekmektedir.
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YAZIM KURALLARI

Kapsam

MEDITERRANEAN AGRICULTURAL SCIENCES, tarim ve yasam bilimleri ile ilgili bilim alanlarmin ¢ok disiplinli bir platformudur. Dergiye
bahge bitkileri, bitki koruma, biyoenerji, biyometri ve genetik, dogal kaynaklar, gida bilimi ve teknolojisi, hayvancilik, peyzaj ve doga koruma,
tarim ekonomisi, tarim makinalari, tarimsal biyoteknoloji, tarimsal yapilar ve sulama, tarla bitkileri ile toprak bilimi ve bitki besleme
alanlarindaki 6zgiin arastirma makaleleri ile sinirli sayida ¢agrili derleme kabul edilmektedir.

Genel Kurallar
Dergi, kapsamindaki bilim alanlarida Tiirkge veya Ingilizce dillerinden biri ile yazilmis makaleleri yayinlar. Sunulan makalelerin daha énce
yayinlanmamis, yaymnlanmak tizere bir yere sunulmamis ve yaymn haklarinin devredilmemis olmasi gerekir. Dergide basilan eserlerin
sorumlulugu yazar(lar)’ina aittir. Ayrica yazar(lar) uluslararasi ve ulusal bilim ve bilimsel yaym etik kurallarina uymak (International
Committee of Medical Journal Editors ve Committee on Publication Ethics) zorundadirlar ve dergi bu konulardan sorumlu degildir. Tiirkge
bilmeyen yazarlar i¢in Tiirkge makale basligi ve “Oz” Dergi Editérliigiince hazirlanr.

Eser Sunumu
Eserler, online sistem (www.dergipark.gov.tr/mediterranean) kullanilarak dergiye sunulmaldir. Esere katkida bulunan tiim yazarlar tarafindan
imzalanmig “Telif Hakki Devri Sozlesmesi” eser online sisteme yiiklenmelidir. Etik kurul karart gerektiren klinik ve deneysel insan ve
hayvanlar {izerindeki ¢aligmalar i¢in ayr1 ayr etik kurul onayr alinmis olmali, bu onay makalede belirtilmeli ve belgesi makale gonderilirken
sisteme yiiklenmelidir.

Makale Degerlendirme Siirecleri
Dergiye sunulan makale, Dergi Editérler Kurulunca 6n degerlendirmeye tabii tutulur. Kurul, yazim kurallar1 ve igerik agisindan dergide
basilabilecek nitelikte bulmadigi makaleyi hakemlere géndermeden iade etme hakkina sahiptir. Dergide basilabilecek nitelikteki makaleler ise
incelenmek iizere ait oldugu bilim alaninda uzman ti¢ hakeme gonderilir.
Hakemlerin oybirligi veya ¢ogunlukla basilmaya uygun bulmadigi makale hakkinda yazar bilgilendirilir ve esere ait dokiimanlar iade edilmez.
Makale, hakemler tarafindan sunuldugu haliyle basima uygun bulunmus ise yazara eserin basima kabul edildigi bilgisi iletilir.
Hakemler tarafindan basima kabul edilebilir bulunmasina karsin diizeltme Onerisi yapilan makale, diizeltmelerin yapilmasi i¢in hakem
onerileriyle birlikte yazara gonderilir. Yazar otuz giin i¢inde diizeltmeleri yaparak eserin son seklini bir asil kopya, diizeltmeler listesi ve “Telif
Hakki Devri Sozlesmesi” ile birlikte Editore iletmek zorundadir. Yazar(lar)in kabul etmedikleri 6nerilerin gerekgelerini bilimsel kanit ve
kaynaklarla diizeltmeler listesinde agiklamasi zorunludur. Editorler Kurulu, hakem raporlar ve diizeltmelerle istenilenlere uyulma durumunu
dikkate alarak makale hakkinda nihai kararini verir ve sonug yazara iletilir.
Basima kabul edilmis makale basilmadan 6nce sorumlu yazara son defa kontrol edilmek {izere gonderilir. Sorumlu yazar son kontrolleri
yapilan makaleyi 10 giin iginde geri gondermek zorundadir. Yazarlarin hepsi basilan makalelerine www.dergipark.gov.tr/mediterranean
adresinden ulasabilirler.

MEDITERRANEAN AGRICULTURAL SCIENCES’de makale basimu iicretsizdir.

Makale Hazirlama ilkeleri
Dergiye sunulan eser, kapak sayfasi ve makale olmak tizere iki ana boliimden olugmalidir.

1. ilk Sayfa: Makalenin Tiirkce ve Ingilizce bashiklar ile yazar ad ve acik adresleri igermelidir. Ayrica sorumlu yazar ve tiim iletisim bilgileri kapak
sayfasinda verilmelidir.

2. Makale: Makaleler, A4 boyutundaki kagida 12 punto Times New Roman yazi karakteri ile ¢ift satir aralikli yazilmalidir. Sayfanin saginda,
solunda, altinda ve tstiinde 3 cm bosluk birakilmalidir. Makalenin sayfalar1 ve her sayfada satirlar numaralandirilmalidir.

Makale, “Kaynaklar” bolimi dahil (sekil ve ¢izelgeler hari¢) 16 sayfadan uzun olmamalidir. Makale sunum 6rnegine yukarida verilen web
sayfasindan ulagabilmektedir. Yazar ad(lar)1 agik olarak yazilmali ve unvan belirtilmemelidir. Toplam Cizelge ve Sekil sayis1 8’den fazla
olmamalidir.

Makale Basghgi: Kisa ve kapsayici olmali, on bes kelimeyi gegmemeli ve ilk kelimenin bas harfi biiyiik olmak iizere kiigiik harfle ve koyu
yazilmahdir. Ingilizce baslik ayn1 bigimde ve bir satir bosluk birakilarak yazilmalidir.

Oz: Tiirkge “Oz” ve Ingilizce “Abstract” 250 kelimeyi gegmemelidir. Oz, ¢alismanin amacini, yontemini ve sonuglarim 6zetlemelidir.

Anahtar Sozciikler: Oziin bir satir altina miimkiinse baslikta bulunmayan, ¢alismamn igerigi ile dogrudan iliskili ve dizinlenmeyi kolaylastiracak en
fazla 5 anahtar sozciik yazilmalidir.

Giris: Bu boliimde; ¢alismanin konusu 6zetlenmeli, konu hakkindaki mevcut bilgi dogrudan iligkili onceki ¢alismalarla degerlendirilmeli ve bilgi
tretimine ihtiya¢ duyulan hususlar vurgulanip ¢alisma ile iliskilendirilmelidir. Son olarak ¢alismanin amaci net ve agik bir sekilde ifade
edilmelidir. Makale icinde seksiyon bashiklari: ‘Kaynaklar’ seksiyonu hari¢ hepsi numaralandirilmalidir. Bashgm ilk harfi bityiik digerleri
kiiciik olmalidir. Ana basliklar koyu ve alt basliklar italik olmalidir.

Materyal ve Yontem: Bu bolimde; ¢alismada kullanilan canli ve cansiz materyaller, uygulanan yontemler, degerlendirilen olgiitler, uygulanan
deneme desenleri veya 6rnekleme yontemleri ile istatistiksel analizler ve giiven sinirlart gerektiginde kaynaklarla da desteklenerek agik ve net
bi¢imde anlatilmalidir. Bu amagla gerektiginde alt baslik kullanilmalidur.

Bulgular: Bu béliimde ¢alismada elde edilen bulgular sekil ve ¢izelgeler yardimiyla ve istatistiksel analizlere dayal olarak agik ve net bir bigimde
verilmelidir. Sekil ve cizelgelerdeki tiim verilerin metin i¢inde tekrarindan kaginilmali, vurgulayici noktalar anlatilmalidir. Ayni veriler hem
grafik hem de gizelge ile verilmemeli, konuya en uygun arag¢ se¢ilmeli, anlatimda tekrarlayan ctimle ve ifadelerden kacginilmalidir.

Tartisma ve Sonu¢: Bu boliimde elde edilen bulgular, uyum ve zithk agisindan onceki ¢aligmalarla karsilagtirilmali, doldurdugu bilgi agig:
vurgulanmali, onceki boliimlerdeki ifadelerin oldugu gibi tekrarindan kagmilmalidir. Son olarak ulasilan nihai sonu¢ ve varsa Oneriler
verilmelidir.

Makale diizeninde boliimlerin “Bulgular ve Tartisma” ve/veya “Sonu¢” seklinde diizenlenmesi miimkiin ve yazar(lar)a baghdir.

Tesekkiir: Gerekli ise bu boliimde galigmaya veya makaleye katki veren kisiler, destekleyen kurumlar (varsa proje numaralariyla) belirtilmelidir.

Kaynaklar: Metin iginde kaynaklara atif “yazar soyadi ve y1l” yontemine gore yapilmali ve yazimda asagidaki 6rnekler dikkate alinmalidir: Tiirk¢e
yazilan makalelerde; tek yazarl eserlere “...... bildirilmektedir (Burton 1947).”, iki yazarl eserlere “.... oldugu belirlenmistir (Sayan ve
Karagiizel 2010).”, i¢ veya daha fazla yazarli eserlere ise “........ ortaya konmustur ( Keeve ve ark. 2000).” 6rneklerinde oldugu gibi atif
yapilmalidir. Ayni noktada birden fazla esere atif yapilacaksa kaynaklar tarih sirasiyla ve ayni tarihli olanlar alfabetik siralama ile “...
bildirilmektedir (Burton 1947; Keeve ve ark. 2000; Giilsen ve ark. 2010; Sayan ve Karagiizel 2010).” 6rneginde oldugu gibi yazilmaldir.
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Yazara yapilan atiflar ise “Borton (1947)’a gore ...”, “Sayan ve Karagiizel (2010), ...bildirmektedirler.” ve “Keeve ve ark. (2000), ...
belirlemislerdir.” 6rneklerinde oldugu gibi verilmelidir. Ayni yazarin ayni tarihli birden fazla yaymma atif varsa “... (Yilmaz ve ark. 2004a,
2004b)” 6rnegindeki gibi yildan sonra kiigiik harflerle tanimlanmalidir.

Kaynaklar boliimiinde, makalede atifi yapilan tiim basilmis veya basima kabul edilmis eserler alfabetik olarak (yazarlarin soyadlarina gore) ve
orijinal dilinde verilmeli ve kaynak isimlerinde kisaltma yapilmamalidir. Kaynak belirtiminde “Anonim” veya “Anonymous” kelimeleri
yerine kurum kisaltmalar1 yoksa tam ad1 verilmelidir. Makaledeki yanlis atif ve kaynak gosterimlerine ait sorumluluk yazar(lar)a aittir.

Derqi:

Karagiizel O (2003) Farkl tuz kaynak ve konsantrasyonlarinin Giiney Anadolu dogal Lupinus varius’lariin ¢imlenme 6zelliklerine etkisi.

Akdeniz Universitesi Ziraat Fakiiltesi Dergisi 16: 211-220.

Keeve R, Loupser HL, Kruger GHJ (2000) Effect of temperature and photoperiod on days to flowering, yield and yield components of Lupinus

albus (L.) under field conditions. Journal of Agronomy and Crop Science 184: 187-196.

Kitap:

Kagar B, Katkat V (2006) Bitki Besleme. 2. Baski, Nobel Yaymn Dagitim, Ankara.

Taiz L, Zeiger E (2002) Plant Physiology. 3" Edition, Sinauer Associates, Massachusetts.

Kitap boliimii:

Firath C (1993) Art Yetistirme. (Ed: Ertugrul M), Hayvan Yetistirme. Baran Ofset, Ankara, s. 30-34.

Van Harten AM (2002) Mutation breeding of vegetatively propagated ornamentals. In: Vainstein A (Ed), Breeding for Ornamentals: Classical

and Molecular Approaches. Kluwer Academic Publishers, Dordrecht, pp. 105-127.

Yazar belirtilmeyen kurum yayinlari:

TUIK (2005) Tarimsal Yapi. T.C. Basbakanlik Devlet istatistik Enstitiisii, Yaym No: 1579, Ankara.

DOl ve internetten alinan bilgi:

Gulsen O, Kaymak S, Ozongun S, Uzun A (2010) Genetic analysis of Turkish apple germplasm using peroxidase gene-based markers.

doi:10.1016/j.scienta.2010.04.023.

FAOQ (2010) Statistical database. http://faostat.fao.org/site/339/default.aspx. Accessed 27 July 2010.

AIB (2010). Tiirkiye Siis Bitkileri Sektor Raporu. http://www.aib.gov.tr/raporlar/kc/kesusbitkileri2010.pdf. Erisim 27 Temmuz 2010.

Tezler:

Girmen B (2004) Gazipasa yoresinde dogal yayilis gosteren hayitlarin (Vitex agnus-castus L.) seleksiyonu ve ¢ogaltilabilme olanaklar.

Yiiksek Lisans Tezi, Akdeniz Universitesi Fen Bilimleri Enstitiisii, Antalya.

Sever Mutlu S (2009) Warm-season turfgrass species: Adaptation, drought resistance and response to trinexapac-ethyl application. PhD

Thesis, The University of Nebraska, Nebraska.

Tam metin kongre/sempozyum kitabi:

Hawkes JG (1998) Current status of genetic diversity in the world. In: Zencirci N, Kaya Z, Anikster Y, Adams WT (Eds), The Proceedings of

International Symposium on In Stu Conservation of Plant Genetic Diversity. CRIFC, Ankara, Turkey, pp. 1-4.

Kesik T (2000) Weed infestation and yield of onion and carrot under no-tillage cultivation using four crops. In: 11th International Conference

on Weed Biology. Dijon, France, pp. 437-444.

Karagiizel O, Altan S (1995) Gypsophilada (Gypsophila paniculata L. ‘Perfecta’) dikim zamanlar1 ve uzun giin uygulama siirelerinin bitki

gelisimi ve ¢iceklenmeye etkileri. Tiirkiye II. Ulusal Bahge Bitkileri Kongresi Cilt 2, Adana, s. 615-619.

Sekiller ve Cizelgeler: Makalelerde fotograf, grafik, sekil, sema ve benzerleri "Sekil", sayisal degerler ise "Cizelge" olarak adlandirilmalidir. Tim
sekil ve gizelgeler kendi iglerinde numaralandirilmali ve makalenin sonuna yerlestirilmelidir. Sekil ve ¢izelge i¢ yazilarinda 8 puntodan biiyiik
punto kullanilmamalidir. Sekil ve gizelgelerin enleri 8 cm veya 17 cm ve zorunlu ise boyutlar1 en fazla 17x23 c¢m olmalidir. Makalelerde
fotograflar 600 dpi ¢oziiniirliikte ve JPG formatinda olmal ve mutlaka sonuglarin agiklanmasinda bilgilendirici nitelik tasimalidirlar. Yazarlar
makalede kullandiklar sekillerin baski kalitelerini kontrol etmeli ve yiiksek kalitede basima uygun sekiller kullanmahdirlar. Cizelgelerde
dikey ¢izgi kesinlikle bulunmamali, istatistiksel onemliliklerin belirtilmesinde miimkiin oldugunca P degerleri verilmeli veya “*” gibi
sembollerin agiklamasi mutlaka yapilmahdir. Istatistiksel karsilagtirmalar igin kiigiik harf kullanilmali ve agiklamalarda hangi karsilastirma
yonteminin kullanildig1 ve 6nem diizeyi belirtilmelidir. Cizelge ve sekil bashklar: ve agiklamalan kisa, 6z ve tammmlayici olmali ve Tiirkce
ve Ingilizce yazilmahdir. Sekil ve gizelgelerde kisaltma kullanilmis ise hemen altinda kisaltmalar agiklanmalidir. Pargalardan olusan sekiller
gruplandirilmali veya yiiksek kalitede TIF formatina donistiiriilmelidirler.

Birimler: Makalelerde SI (Systeme International d’Units) birim sistemi kullanilmalidir. Ondalik ayraci olarak nokta kullanilmahdir (1,25 yerine
1.25 gibi). Birimlerde “/” kullanilmamali ve birimler arasinda bir bosluk birakilmalidir (6rnegin: 5.6 kg/ha degil, 5.6 kg ha™; 18.9 g/cm® degil,
18.9 g cm'®; 1.8 umol/s/m? degil, 1.8 pmol s™* m?).

Kisaltmalar ve Semboller: Makale bashigi ve basliklarda kisaltma kullanilmamalidir. Gerekli olan kisaltmalar kavramlarin ilk gectigi yerde parantez
icinde verilmelidir. Kisaltmalarda ve sembollerin kullaniminda ilgili alanin evrensel kurallarina uyulmasi zorunludur.

Latince isimler ve Kimyasallar: Makale bashginda yer alan Latince isimlerde otor adi kullanilmamalidir. Oz ve makale metninde ise Latince isim
ilk gectigi yerde otor adiyla verilmeli, daha sonra gectigi yerlerde uluslararasi kabul gérmiis kisaltmalar kullanilmahdir, Ornek: “Lupinus
varius (L.)...dir.”, “L. varius ... olarak da yetistirilir.”. Tiim Latince isimler italik olarak yazilmali, ancak yazimda ve gosterimde ilgili alanin
evrensel yazim kurallarina uyulmalidir. Calismalarda kullanilan kimyasallar, ¢aligma konusu gerektirmedik¢e ve zorunlu olunmadikga ticari
adlariyla verilmemelidir.

Formiiller: Makalelerde formiiller “Esitlik” olarak adlandirilmali, gerektiginde numaralandirilmali, numara formiiliin yaninda saga dayali olarak
parantez i¢inde gosterilmeli ve esitlikler miimkiin oldugunca tek satira (¢ift siitunda 8 cm) sigdirtlmalidir.

Yazar(lar)a, web sayfasindan (www.dergipark.gov.tr/mediterranean) derginin son sayilarini incelemeleri 6nerilir.
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INSTRUCTIONS FOR AUTHORS

Scope

MEDITERRANEAN AGRICULTURAL SCIENCES is a multidisciplinary platform for the related scientific areas of agriculture and life sciences.
Therefore, the journal primarily publishes original research articles and accepts a limited number of invited reviews in agricultural biotechnology,
agricultural economics, agricultural machinery, animal husbandry, bioenergy, biostatistics and genetics, farm structure and irrigation, field crops, food
science and technology, horticulture, landscape and nature conservation, natural resources, plant protection, soil science and plant nutrition.

General rules

Manuscripts within the scope of MEDITERRANEAN AGRICULTURAL SCIENCES can be submitted. The submitted manuscript must be
unpublished, must not be simultaneously submitted for publication elsewhere, nor can the copyright be transferred somewhere else. Responsibility for
the work published in this journal remains with the author(s). Moreover, the author(s) must comply with the ethical rules of science and scientific
publications (International Committee of Medical Journal Editors and Committee on Publication Ethics). The journal is not responsible for these
issues. For authors of non-Turkish origin, the Turkish title and abstract of the manuscripts will be translated from English into Turkish by the editorial
team of the journal.

Manuscript submission

The manuscripts should be submitted to the journal by using online system: www.dergipark.gov.tr/mediterranean. A copy of the "Copyright Transfer
Agreement” signed by all authors who contributed to the manuscript should be submitted by the corresponding author. Those manuscripts requiring
an Ethics Committee Report should be supplied a copy of the report by the Ethics Committee.

Review process, proof and publishing

The manuscript submitted to the journal is subject to preliminary assessment by the Editorial Board. The Board has the right to decline the manuscript
without initiating the peer review process in the event the manuscript does not meet the journal’s criteria.

Manuscripts that meet the basic requirements of the journal are sent to three referees for review by experts in the particular field of science.

If all or a majority of the reviewers do not find the manuscript suitable for publication, the author is informed and documents are not returned.

Should the manuscript as is be found suitable for publication by reviewers; the author is informed of the final decision.

Should the manuscript is found publishable but requires revision as suggested by the review team; the areas where revisions are required are sent to
the author with the referee's suggestions. The author is expected to return the corrected manuscript, or a letter of rebuttal within thirty days, including
the last revised version of the manuscript, correction list and "Copyright Transfer Agreement" sent to Editor. Should the author(s) do not accept the
reasons for the revision, they are required to present scientific evidence and record the sources giving reason for this rejection in the letter of rebuttal.
The Editorial Board takes the final decision by taking the referee reports into account and the compliance with the requirements for correction and the
authors are notified of the final decision for publication.

Before publishing, the proof of the accepted manuscript is sent to the corresponding author for a final check. The corresponding author is expected to
return the corrected final proof within 10 days. AIll authors can access their article on the web page of the journal
(www.dergipark.gov.tr/mediterranean).

MEDITERRANEAN AGRICULTURAL SCIENCES is free of charge.

Manuscript preparation guidelines

Manuscript submitted to the journal should consist of main two parts: the first page and the manuscript.

1. The first page: Should contain the title, names of the author(s) and addresses including the corresponding author’s name and full contact
details.

2. Manuscript: Manuscripts should be prepared on A4-size paper in12 point, Times New Roman font, double line spaced, leaving 3cm blank
spaces on all four margins of each page. Each page of the manuscript and each line on page should be numbered.

The manuscript should not be longer than 16 pages, double line spaced, including the "References “section (excluding any figures and tables). A
total of Tables or Figures should not be more than 8 in the manuscript, and must have the following sections:

Title: Must be short and inclusive, not to exceed fifteen words, and the first letter of the first word to be written in uppercase and rest in
lowercase letters, in bold.

Abstract: The abstract should not exceed 250 words, and it should summarize the objective of the study, the methods employed and the results.

Keywords: A maximum of five keywords, directly related to the subject matter and not employed in the title, should be recorded directly below
the abstract.

Introduction: In this section, the subject of the study should be summarized, previous studies directly related to the study should be evaluated
with the current knowledge of the subject, and the issues associated with production of the information needed are highlighted. Finally, the objective
of the study should be clearly and explicitly stated. Section titles within the manuscript: except for the "References"” all the main and sub-titles should
be numbered. The first letters of the first words in the titles should be written in capital letters. Main titles should be written in bold and the sub-titles
in italics.

Material and methods: In this section, all the materials employed in the study, the methods used, criteria evaluated, sampling methods applied,
experimental design with statistical analysis and the confidence limits should be clearly explained.

Results: In this section the findings of the study should be presented clearly and explicitly with the help of figures, tables, and statistical analysis.
Duplication of data presented in the Figures and Tables should be avoided, and the most appropriate tool should be employed.

Discussion and Conclusion: The findings of the study should be discussed with the results of previous studies, in terms of their similarity and
contrast, and information gap filled by the study should be emphasized. Finally, conclusions and recommendations should be given. The manuscript
layout of this section can be entitled “Results and Discussion™ and / or “Conclusions" depending on author(s) preference.

For the reviews, the author(s) can make appropriate title arrangements.
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Acknowledgement: People who contribute to the manuscript and/or the study and the funding agency (project numbers, if any) must be
specified.

References: In the text, “"the author's surname and the year" method should be used for identification of references. A reference identified by
means of an author’s surname should be followed by the date of the reference in parentheses. For identification of references provided by two authors,
“and” should be used between the surnames of authors. When there are more than two authors, only the first author’s surname should be mentioned,
followed by ‘et al.’. In the event that an author cited has had two or more works published in the same year, the reference, both in the text and in the
reference list, should be identified by a lower case letter like ‘a” and ‘b’ after the date to distinguish between the works. When more than one
reference is given at the end of a sentence, the references should be chronologically ordered, those of same date in alphabetical order.

Examples:

Burton (1947), Sayan and Karaguzel (2010), Keeve et al. (2000), (van Harten2002), (Karaguzel and Altan1995), (Burton 1947; Keeve et al. 2000;
Yilmaz 2004a,b; Karaguzel 2005, 2006; Gulsen et al. 2010; Sayan ve Karaguzel 2010).

References should be listed at the end of the manuscript in alphabetical order in the References section. The original language of reference should
be employed and journal’s name should not be abbreviated. Authors are fully responsible for the accuracy of the references they provide.
Examples:

Journal:

Karagiizel O (2003) Farkli tuz kaynak ve konsantrasyonlarinin Giiney Anadolu dogal Lupinusvarius’larinin ¢imlenme ozelliklerine etkisi.
Akdeniz Universitesi Ziraat Fakiiltesi Dergisi 16: 211-220.

Keeve R, Loupser HL, Kruger GHJ (2000) Effect of temperature and photoperiod on days to flowering, yield and yield components of
Lupinusalbus (L.) under field conditions. Journal of Agronomy and Crop Science 184: 187-196.

Book:

Taiz L, Zeiger E (2002) Plant Physiology. 3rd Edition, Sinauer Associates, Massachusetts.

Book chapter:

Van HartenAM (2002) Mutation breeding of vegetatively propagated ornamentals. In: Vainstein A (Ed), Breeding for ornamentals: Classical and
Molecular Approaches. Kluwer Academic Publishers, Dordrecht, pp. 105-127.

Institution publications with unknown author name(s):

TSI (2005) Agricultural Structure.T.C. Prime Ministry State Institute of Statistics, Publication No. 1579, Ankara.

DOI and received information from the internet:

Gulsen O, Kaymak S, Ozongun S, Uzun A (2010) Genetic analysis of Turkish apple germplasm using peroxidase gene-based markers.
doi:10.1016/j.scienta.2010.04.023.

FAO (2010) Statistical database.http://faostat.fao.org/site/339/default.aspx. Accessed 27 July, 2010.

Theses:

Sever Mutlu S (2009) Warm-season turfgrass species: Adaptation, drought resistance and response to trinexapac-ethyl application. PhD Thesis,
The University of Nebraska, Nebraska.

Girmen B (2004) Gazipasa yoresinde dogal yayihs gdsteren hayitlarm (Vitexagnus-castus L.) seleksiyonu ve gogaltilabilme olanaklar1. Yiiksek
Lisans Tezi, Akdeniz Universitesi Fen Bilimleri Enstitiisii, Antalya.

Full-text congress/symposium book:

Hawkes JG (1998) Current status of genetic diversity in the world. In: Zencirci N, Kaya Z, Anikster Y, Adams WT (Eds), The Proceedings of
International Symposium on In Stu Conservation of Plant Genetic Diversity. CRIFC, Ankara, Turkey, pp. 1-4.

Kesik T (2000) Weed infestation and yield of onion and carrot under no-tillage cultivation using four crops. In: 11th International Conference on
Weed Biology. Dijon, France, pp. 437-444.

Figures and tables: In submitted manuscripts all photographs, graphics, figures, diagrams and the like must be named as “Figure”, and lists of
numerical values as "Table". All figures and tables should be numbered and placed at the end of the manuscript. The font of the letters within Figures
and Tables used should be no larger than 8 points. Figure and table widths should be 8 cm or 17 cm and, if necessary, dimensions of up to 17x23 cm.
The images should be in JPG format with 600 dpi resolution and should be informative in explaining the results. The authors must check the printing
quality of the figures and should use high quality figures suitable for printing. Use of vertical lines in the tables is unacceptable, statistical significance
should be stated using P values as much as possible, or using the "*" symbols for which description should be given. Small case lettering should be
used for statistical groupings, and the statistical comparison method and significance level specified. Table and figure captions and descriptions
should be short, concise, and descriptive. Abbreviations should be explained immediately if used within the Figures and tables. Those images
composed of pieces should be grouped and converted into high-quality TIF format.

Units: For manuscripts Sl (Systeme International d'Units) unit system is used. In units, "/" should not be used and there should be a space
between the units (for example: 5.6 kg ha™, instead of 5.6 kg/ha; 18.9 g cm™, instead of 18.9 g/cm®;1.8 umol s™ m?,instead of 1.8 umol/s/m?).

Abbreviations and symbols: Abbreviations should not be used in the manuscript title or in the subtitles. The necessary abbreviations at their
first mention should be given in parentheses. Universal rules must be followed in the use of abbreviations and symbols.

Latin names and chemicals: The authority should not be used in the manuscript title when Latin names are used. The authority should be given
when the Latin names are first used in the abstract and the text. For example: "Lupinusvarius (L.) is ....", "L. varius ... grown in the.. " Latin names
should be written in italics. The trade mark of chemicals used in the studies should not be given unless it is absolutely necessary to do so.

Formulas: In manuscripts, formulas should be called "Equation”, numbered as necessary, the numbers next to the formulas leaning right shown
in brackets and the equations should be fitted in a single line (double-column, 8 cm), if possible.

The author (s) is encouraged to visit the web site (www.dergipark.gov.tr/mediterranean) to see the latest issue of the journal.
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MEDITERRANEAN AGRICULTURAL SCIENCES
e-1SSN 2528-9675
Dergi Web Sayfasi: www.dergipark.gov.tr/mediterranean

Adres:

Akdeniz Universitesi
Ziraat Fakiiltesi
07058 Antalya, TURKIYE

Tel.: 0242 310 2411
Faks: 0 242 2274564
E-posta: ziraatdergi@akdeniz.edu.tr

TELIF HAKKI DEVRi SOZLESMESI

Yazar(lar)

Makale Baslig1

Eserden sorumlu yazarin bilgileri:

Adi ve Soyadi Adresi
E-posta
Telefon Faks

Sunulmus olan makalenin yazar(lar)1 olarak ben/bizler asagidaki konular1 kabul ve taahhiit ederiz:

a) Makale MEDITERRANEAN AGRICULTURAL SCIENCES Bas Editérliigiine ulasincaya kadar Akdeniz Universitesi Ziraat
Fakiiltesinin hi¢gbir sorumluluk tasimadigini kabul ederiz.

b) Ben/Biz bu makalenin, etik kurallara uygun ve gerektiren hallerde etik izin belgelerinin alinmig oldugunu ve belirtilen
materyal ve yontemler kullanildiginda herhangi bir zarara ve yaralanmaya neden olmayacagini taahhiit ederiz.

¢) Biitiin yazarlar makalenin tiim sorumlulugunu istleniriz.
d) Bu makale bagka bir yerde yayinlanmamis ve yayinlanmak tizere herhangi bir yere sunulmamustir.
e) Biitiin yazarlar génderilen makaleyi gormiis ve onaylamustir.
f) Makalenin telif hakkindan feragat ederek bu hakki Akdeniz Universitesi Ziraat Fakiiltesi’ne devrettigimizi ve Akdeniz
Universitesi Ziraat Fakiiltesini makalenin yayimlanabilmesi konusunda yetkili kildigimiz1 kabul ederiz.
Yukaridaki konular disinda yazar(lar)in asagidaki haklart saklidir:
a) Telif hakki digindaki patent haklar1 yazar(lar)a aittir.
b) Yazar(lar) makalenin tiimiinii kitaplarinda ve derslerinde, s6zlii sunumlarinda ve konferanslarinda kullanabilir(ler).
€) Yazar(lar)in satis amagli olmayan kendi faaliyetleri i¢cin makalelerini ¢ogaltma haklar1 vardir.

Basima kabul edilsin veya edilmesin dergiye sunulan makaleler iade edilmez ve esere ait tiim materyaller (fotograflar, orijinal
sekiller ve digerleri), dergi editorliigiince iki yil siireyle saklanir ve siire bitiminde imha edilirler.

Bu belge, tiim yazarlar tarafindan imzalanmalidir. Yazarlarin farkli kuruluglarda bulunmasi durumunda imzalar farkli formlarda
sunulabilir. Ancak biitiin imzalarin 1slak imza olmas1 zorunludur.

*Yazar(lar)in Ad1 ve Soyadi Adresi Tarih imza

*: Satir say1s1 yazar sayisi kadar olmali, yetersizse artirilmalidir.

Sunulan eserin basima kabul edilmemesi halinde bu belge gecersizdir.

IMZALAYINIZ VE ONLINE SISTEME YUKLEYINiZ.
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e-1SSN 2528-9675
Journal web page: www.dergipark.gov.tr/mediterranean

Address:

Faculty of Agriculture
Akdeniz University
07058 Antalya, TURKEY

Phone: +90 242 310 2411
Fax: +90 242 2274564
E-mail: ziraatdergi@akdeniz.edu.tr

COPYRIGHT TRANSFER AGREEMENT

Please note that publication of this article can not proceed until this signed form is submitted.
Author(s)

Avrticle title

Corresponding Author’s Contact Information

Name Address
E-mail
Phone Fax

As the author (s) of the article submitted, we hereby accept and agree to the following terms and conditions.

a) I/We acknowledge that the Faculty of Agriculture at Akdeniz University does not carry any responsibility until the article
arrives at the Bureau of Editor in Chief of the MEDITERRANEAN AGRICULTURAL SCIENCES.

b) 1/We confirm that this article is in compliance with ethical rules, carries the ethical permission documents for the conditions
required and will not cause any damage or injury when the materials and methods described herein are used.

¢) The author(s) here take the full responsibility for the contents of the article.
d) The article has not been previously published and has not been submitted for publication elsewhere.
e) All the authors have seen, read and approved the article.
f) We accept that by disclaiming the copyright of the article, we transfer this right to the Faculty of Agriculture at Akdeniz
University and authorize the Faculty of Agriculture at Akdeniz University in respect to publication of the article.
Except for the above issues, the author (s) reserve (s) the following rights
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