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ABSTRACT

This study was conducted for investigating the impact of irrigation interval and deficit
irrigation on seed cotton yield, fiber quality, and water productivity of cotton (Gossypium
hirsutum L.) in the Sanliurfa province of Tilrkiye during the years 2020 and 2021. The
experiment was conducted using a randomized complete block design with split plots.
The main plots included three irrigation intervals (D1: 4 day, D2: 8 day, and Ds: 12 day),
while the sub-plots consisted of three irrigation levels (l1: %150, l2: %120, and I3: %90)
considered by Class A pan evaporation using the drip irrigation method. The study
resulted in that the crop evapotranspiration varied from 693 to 1153 mm in 2020 and
from 716 to 1126 mm in 2021, respectively. Irrigation interval and deficit irrigation had a
statistically significant effect on seed cotton yield, seed cotton weight, and ginning
outturn in both years of the study. The highest seed cotton yield, seed cotton weight,
and lint yield were obtained from the treatment with a 4-day irrigation interval and
irrigation water level at 150% (D1-11), while the lowest values were obtained from the
treatment with a 12-day irrigation interval and irrigation water level at 90% (Daz-ls).
However, irrigation interval and deficit irrigation did not have a statistically significant
effect on 100-seed weight, fiber fineness, fiber length, and fiber strength in both years of
the study. In the study, water use productivity (WP) ranged from 0.32 to 0.55 kg m3,
while irrigation water use productivity (IWP) ranged from 0.33 to 0.59 kg m3, and similar
results were obtained in both years of the research. According to the research findings,
to achieve the highest cotton yield and quality, an irrigation interval of 4 days and a total
seasonal irrigation water of 1062 mm are recommended.

Key Words: Drip irrigation, Yield, cotton, Irrigation water level, Irrigation interval,
Harran Plain

0z

Bu ¢alisma sulama suyu araligi ve kisintili sulamanin pamuk (Gossypium hirsutum L.) kiitla
verimi, lif kalitesi ve su etkinligi Gizerine etkisini incelemek amaciyla Tirkiye’nin Sanliurfa
ilinde 2020 ve 2021 yillarinda yirttllmustir. Arastirma tesadif bloklarinda bollinmus
parseller deneme desenine gore 3 tekerrirli olarak yiratilmistir. Calismada, ana konu
olarak li¢ sulama araligi (D1: 4 glin, D2: 8 ve Ds: 12 giin), alt konu olarak ise damla sulama
yontemi kullanilarak Class A pan’a bagl olarak {i¢ sulama suyu seviyesi (l1: %150, l2: %120
ve I3: %90) ele alinmistir. Arastirmada bitki su tiiketimi (evapotranspirasyon) ilk yil 693-
1153 mm arasinda degisirken ikinci yil ise 716 ile 1126 mm arasinda degismistir. Sulama
araligi ve kisintili sulama, pamuk kitli verimi, pamuk koza agirligi ve ¢irgir randimani
Uzerinde istatiksel olarak 6nemli etkisi olmustur. En yiiksek pamuk kitlii verimi, pamuk

293


http://www.dergipark.gov.tr/harranziraat
https://orcid.org/0000-0001-9157-1682
https://orcid.org/0000-0002-1760-026X
https://orcid.org/0000-0002-9196-3157

Tari et al., 2023. Harran Tarim ve Gida Bilimleri Dergisi, 27(3): 293-305

koza agirligi ve girgir randimani 4 giin sulama araligi ve sulama suyu seviyesi %150 olan konudan (Di-l1) elde edilirken, en
disuk degerler ise 12 glin sulama araligl ve sulama suyu seviyesi %90 olan konudan (Ds-I3) elde edilmistir. Ancak, sulama
araligi ve kisintili sulamanin 100 tohum agirhg, lif inceligi, lif uzunlugu ve lif mukavemeti UGzerinde istatiksel olarak dnemli
etkisi olmamistir. Arastirmanin her iki yilinda, su kullanim etkinligi (WP) 0.32-0.55 kg m3, sulama suyu kullanim etkinligi (IWP)

ise 0.33-0.59 kg m? arasinda degistigi ve calismanin her iki yiinda da benzer sonuglarin alindigi saptanmistir. Arastirma
sonuglarina gore, en yiksek pamuk verimini ve kalitesini elde etmek icin damla sulama ile 4 giinliik sulama araliginda toplam
sezonluk 1062 mm sulama suyunun uygulanmasi 6nerilmektedir.

Anahtar Kelimeler: Damla sulama, Verim, Pamuk, Sulama suyu seviyesi, Sulama araligi, Harran Ovasi

Introduction

The demand for water resources grows along
with the global population (Boretti et al., 2019).
The Earth's surface is covered by water to a
percentage of around 71%, however only about
2.5% of that water is recognized as freshwater
2012). The other 70% of this
freshwater is made up of groundwater and water

(Domingo,

from glaciers. Only about 0.3% of this freshwater
(Bhat, 2014).
aquifers, and atmospheric water vapor are a few

is fresh water Rivers, lakes,

examples of water sources. Geographically

speaking, the distribution of Earth's water
resources causes water scarcity and poor water
guality in various regions (Oki et al., 2006). The
climate, global warming, and human activity are
just a few of the factors putting the world's
water resources in danger (Pimentel et al.,
2007). Although industry, agriculture, and urban
use are the main causes of increased water use
(Lv et al., 2020), additionally, all those sectors
degrade and impair water quality (Fayiga et al.,
2018).

On the other hand, the availability of water
be

warming

might significantly impacted by global
(Lu 2019).

temperatures may cause evaporation, which

et al, Increasing
could reduce the amount of water that is readily
available (Arnell, 2018). Water supplies could
also be impacted by a change in precipitation or
a lack (Garcia-Ruiz et al., 2011).

Global

agricultural

warming significantly affects

production, especially in arid
regions. Adequate water availability is crucial for
successful agricultural production as it facilitates

the development, growth, and productivity of

294

plants (Fageria et al., 2006). However, a lack of
water resources and a drought may cause
agriculture less productive (Pereira et al., 2002).
There are a number of steps that may be done to
prevent the decline in agricultural production
caused by depleting water supplies, including the
adoption of effective irrigation methods and
rainwater collection (Mahmoud et al., 2016),
(Pedro-
choosing the crop

resources
2015),
varieties (Ashraf, 2010) improving soil cultivation

using water efficiently

Monzonis et al,,

methods, making plants drought-resistant, and

using less water overall. Water-saving
technologies are utilized to reduce the amount
of water used in agricultural output (Blanke et
al., 2007), modified irrigation schedules (Uniyal
et al., 2019), as well as the choice of appropriate
plant species (Nagase et al., 2012) may be used
as efficient measures that use less water.

Sustainable  agricultural  practices, water
resource management, and irrigation methods
been wused to increase

have agricultural

production in desert cotton agriculture,
particularly in recent years (Khor et al., 2017). By
putting these techniques into practice, it will be
easier to increase the cotton plant's tolerance to
drought and boost agricultural productivity
(Enebe et al., 2018).

Cotton is known as one of the most significant
and extensively cultivated crops on a worldwide
basis (Wegier et al., 2016). Because of its fibrous
texture, which makes it a significant resource for
the textile industry, cotton is a crop that is
highly

agricultural production (Campbell et al., 2010).

widely cultivated and valued in

The cotton plant is grown in many different
countries all over the world (Ali et al., 2019).



Tari et al., 2023. Harran Tarim ve Gida Bilimleri Dergisi, 27(3): 293-305

Water is a significant resource for cotton plants,
especially during the growth and production
phases. The amount of water a cotton plant
needs depends on numerous factors, such as the
temperature of the place where it is grown, the
type of soil, the age of the plant, and many other
things (Ritchie et al., 2007). Cotton plants are put
under water stress by the method of limited
watering, which hurts their growth and defense
systems (Khan et al., 2018). Deficit irrigation may
be a way to save water and help protect water
supplies, when used appropriate (Chartzoulakis
et al.,, 2015). Through the restricted irrigation
method, the cotton plant may also be able to
handle water stress successfully (Kirda, 2002),
suggesting that it might be possible to get work
done even though there is no enough water.

Various irrigation methods have been used to
save water resources, lower irrigation costs, and
use water more efficiently in agriculture (Tuong
and Bouman, 2000; 2014;
Muzammil et al., 2020).

The main goal of this study was to determine

Levidow et al,

the effects of different irrigation interval and
different amount of irrigation water applied on
cotton yield, water productivity and some fiber
qualities under the drip irrigation.

Table 1. Some climate data of Sanhurfa province

Material and Method

The study was conducted during the 2020 and
2021 growing seasons at the experimental fields
of Harran University in Sanliurfa, Turkiye, located
at 37°07'N and 38°48'E and 498 meters above sea
level.

The experimental area is categorized as having
an arid climate (Boluk, 2016). The summers in this
region have high temperatures and low relative
humidity, typically ranging from 25% to 40%.
this
characterized by relatively cold temperatures and

Conversely, the winters in area are
increased precipitation. The study region has an
average annual precipitation of 360 mm, while
the evaporation rate from open-water surfaces
amounts to 1850 mm. Precipitation during the
winter months continues until early spring, but
there are significant differences in distribution
from year to year. The hottest and driest months
are June, July, August, and September, with daily
maximum temperatures often exceeding 40°C,
while January and February are the coldest
months, with minimum temperatures rarely
falling below 0°C. Some climate data for long
period (1929-2021), 2020, and 2021 vyear in

Sanliurfa province are given in Table 1.

Av. Max. Min. Av. Rel. Av. Wind Total
Mounts Years Temp. Temp. Temp. Hum. Speed Rainfall

(°Q) (°Q) (°Q) (%) (ms?) (mm)

Long Year 22.6 40.3 2.5 44.6 2.20 26.8

May 2020 23.2 38.0 11.1 41.0 1.70 39.1
2021 26.6 40.4 13.6 25.7 1.90 2.7
Long Year 28.1 44.1 8.3 32,6 2.80 43
June 2020 28.9 41.6 15.3 29.9 1.90 0.4
2021 28.9 41.4 18.7 29.6 2.10 0.0
Long Year 32.0 46.8 15.0 29.3 2.80 2.0
July 2020 34.2 45.3 23.8 24.9 1.60 0.0
2021 33.8 44.4 22.6 25.9 1.40 0.0
Long Year 315 46.2 16.0 32.0 2.50 34
August 2020 324 43.9 219 25.3 1.80 0.0
2021 32.7 43.4 20.6 30.2 0.70 7.7
Long Year 27.2 43.9 10.0 35.0 2.20 4.6
September 2020 30.9 43.9 19.9 29.2 1.40 0.0
2021 27.3 38.2 16.2 33.8 1.70 0.0

Long Year 20.6 37.8 1.90 441 1.60 26.5
October 2020 24.0 34.2 16.1 27.5 1.10 0.0
2021 22.0 34.5 13.7 32.0 1.30 2.3
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The soil in the experimental area is clay (USS
1954) with an infiltration rate of 9 mm h'. It is
slightly alkaline and there is no considerably salt.
The lime content of approximately 8.80% in the
soil profile is presented in Table 1, demonstrating

the results of the analysis. Furthermore, the soil
profile's available water holding capacity within
the depth range of 0 to 90 cm is measured to be
182 mm. Some parameters of the research area
soil (0-90 cm) are given table 2 (Akin et al., 2020).

Table 2. Some physical and chemical properties of soil of the research area

Depth FC wp BD Texture oH EC Lime
(%) (%) (g cm™) (ds m™) (%)
0-30 28.04 16.74 1.37 C 7.85 0.67 7.90
30-60 28.82 17.35 1.39 C 7.94 0.59 9.50
60-90 29.96 18.20 1.40 C 7.62 0.86 9.80

FC: Field capacity; WP: Wilting point; BD: Bulk density; EC: Electrical conductivity

On May 21, 2020 and May 08, 2021 cotton
seeds were planted with a row spacing of 75 cm
and an interrow spacing of 10 cm, resulting in a
plant density of 133,333 plants per hectare using
the May-455 variety. The size of the plot was 27
m? (6.00x4.50 m). During the harvest period, a
distance of 0.5 meters from the edges and two
border rows were intentionally left to mitigate
the edge effect. As a result, the plants that
remained within a 15 m? area were collected
manually. The cotton was harvested by manual in
twice year. The initial harvest was done when the
cotton bolls reached a state of 90% openness,
while the subsequent harvest was conducted
once the remaining 10% of bolls had fully opened.
The experimental design was randomized blocks
in split-plots with three replications. The main
plots were three different irrigation intervals (4,
8, and 12 days) and the subplots were three
different amount of irrigation water (I1, |2, and I3)
using various coefficients of Class A pan
evaporation. The experimental design is shown in
Table 3.

Table 3. Treatments of trial

Main Plots Subplots
(Irrigation intervals) (Irrigation levels)
Di1: 4 day l1: %150 (Kp1= 1.50)
D2: 8 day 12: %120 (Kp2= 1.20)
Ds: 12 day I3: %90 (Kps= 0.90)

The some young plants were removed after
emergence, with an interrow spacing of 15-20 cm.
Hoeing was carried out twice by hand, as well as
by machine. At planting, a compound fertilizer

(20-20-0) was used as a source of 80 kg N ha™
and 80 kg P,0s ha™'. Subsequently, the remaining
amount of nitrogen was applied for fertigation.
(2019), the
fertilization process involved the use of 80 kg P.0s

According to Cetin and Akalp

ha? and 160 kg N ha™, which were applied in
three equal amounts via drip irrigation. To
prevent Empoasca sp., a chemical containing 20%
Acetamiprid at a rate of 100 g ha™ was applied,
while a chemical with 100 g I'* Cyantraniliprole
was used to manage thrips. The irrigation water
obtained from the open channel had a low
sodium content and a medium level of salinity,
with a pH and electrical conductivity of 7.80 and
0.71 dS m, respectively. Based on the USDA
salinity classification, the irrigation water falls
under the C;S;1 class. The drip irrigation system is
A 75-mm
polyethylene pipe (PE) was used for water

equipped with a control unit.
filtration and delivery to the experimental site.
Afterwards, 50-mm PE pipes were used to
distribute the water to the plots. The drip lines
utilized in the experiment had a diameter
measuring 16 mm. The drippers were placed at
intervals of 33 cm, and each dripper had a flow
rate of 4 L h'! (Keller et al., 1990). The pressure
that operated the drip irrigation device worked
was 1 bar. All the experimental plots were
irrigated twice with a sprinkler irrigation system
and a small amount of water to make sure the
seeds would grow. After the plots were planted
for the second time, the drip irrigation system
was set in the experimental plots.
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Irrigation water applied

To determine the quantity of irrigation water
used, the evaporation rate from the Class A Pan
was multiplied by various K, coefficients. To
account for various coefficients and crop cover
percentages, the total evaporation amount for
each of the four days was multiplied accordingly.
Before each irrigation, the width of the plant
the
percentage of crop cover. The initial irrigation was

canopy was measured to determine
performed after 50% of the available water in the
0 to 60 cm soil profile had been depleted in all
treatments. During the initial stage of irrigation,
all experimental plots were irrigated until it

reached field capacity using a sprinkler irrigation

system. For the remaining irrigations, drip
irrigation was used in the all treatments. The
guantity of irrigation water was estimated

utilizing equation 1.

IW = A x Epgn * K, x Pc (Eq.1)

Where IW: the amount of irrigation water (L),
A: (m?), the
evaporation from the Class A pan for 4, 8, and 12

parcel area cumulative

Epan:
days, Kp: the coefficient used to calculate various
irrigation levels, Pc refers to the percentage of
plant canopy cover (To calculate PC during the
irrigation season, five plants were randomly
selected from each plot and their entire canopies
were measured). Moreover, the assumed value of
Pc was 0.35 until the cover percentage reached
35%, after which the actual value of Pc was used
the To
evapotranspiration, the water balance equation

in treatments. calculate actual

was used.

ET.=1IW +P —D, — R,y £ AS (Eq.2)

The following variables were used in the study:
ET., which stands for crop evapotranspiration
IW, which
irrigation

refers to the amount of
P, which
represents the precipitation (mm); Dp, which

(mm);

water applied (mm);
indicates the deep percolation (mm); Ros, Which

denotes the runoff (mm); and AS, which shows
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the change in the moisture content at a root
depth of 0-90 cm (mm).

The
programs were used to compute productivity of

measurement effects of irrigation
the water productivity (WP) and irrigation water
productivity (IWP) (Pereira et al., 2012). The
following are the equations:

WP =Y/ET (Eq.3)

IWP =Y/IW (Eq.4)

Where Y represents the yield (kg ha), ET is the
seasonal evapotranspiration (m3), and IW means
the seasonal irrigation water amount (m3).

Seed cotton yield and some yield parameters

The determination of yield was carried out by
the collection and weighing of three meters of
cotton from the central portion of two rows
within each parcel. The quantification of cotton
production was achieved through the conversion
of the output into units of kilograms per hectare
(kg hal). The determination of cotton yield per
boll and gin yield involved the selection of fifty
bolls from each plot, as per the definition
provided by Worley et al. (1976). The height of
five plants that were chosen at random from each
parcel was additionally documented.

Statistical analyses

The statistical program of SPSS was used for
the statical analysis. The present study employed
the statistical techniques of analysis of variance
(ANOVA) and the Tukey test for mean comparison
to investigate the impact of varied irrigation
schedules on both the yield and quality of cotton.

Results and Discussion

The experimental treatments were applied
with varying numbers based on the intervals
between irrigation days. Table 4 shows the
seasonal crop evapotranspiration (ET.) of each
treatment, as well as the amount of irrigation
water applied for each.
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Table 4. Amount of IW and ET. in both years

2020 2021
Treatments Rainfall AS w ET. Rainfall AS W ET.
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
I 35 24 1057 1068 11 20 1066 1057
D1 I2 35 13 856 878 11 5 871 877
I3 35 -1 656 693 11 -30 675 716
I1 35 12 1075 1098 11 16 1093 1088
D2 I2 35 -9 871 915 11 -4 892 907
I3 35 -12 667 714 11 -33 692 736
I 35 8 1126 1153 11 9 1124 1126
Ds I2 35 -13 912 960 11 -10 917 938
I3 35 -17 698 750 11 -37 710 758

D1: 4-day irrigation interval, Da: 8-day irrigation interval, D3: 12-day irrigation interval, i

150% irrigation level, 12: 120%

irrigation level, 13: 90% irrigation level, AS: The variation in soil moisture content was monitored at a root depth of 0-90 cm,

IW: Irrigation water, ETc: Seasonal crop evapotranspiration.

Due to a lack of rainfall in the study region,
irrigation was the primary source of water for the
crop in both years. During the cotton growing
season (May to September), there is almost
rainfall of 30 mm. However, it was 35 mm in the
first year and only 11 mm in second year. As a
result, irrigation was the only source of water for
the crop to meet water requirement for cotton.
During the first year, a fixed amount of 55 mm of
water was applied for irrigation, while in the
second year, 90 mm of water was applied for
irrigation to obtain a good emergency of plants. In
the first year of the experiment, irrigation
treatments began on 4 July and ended on 10
the
began on 5 July and ended on 11
the

region

September. In second year, irrigation

treatments
September. During of cotton
the high

temperatures and low relative humidity, requiring

period
production, observed
the application of extensive irrigation practices in
cotton growing, as noted by (Chapagain et al.,
2006; Darouich et al., 2014). The value of IW
ranged from 656 mm to 1126 mm during the first
year of the study, and from 675 mm to 1124 mm
during the second year. In similar studies, the
amount of seasonal IW was determined as 408-
773 mm (Hussein et al., 2011), 177-508 (Basal et
al., 2009). The amount of IW applied is primarily
determined by climatic factors and crop
development (Simonne et al., 2004). As a result,
IW could be

depending on mainly the climatic conditions.

differences in the amount of
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The evapotranspiration of the experimental
treatments was different depending on the
amount of IW during both years. In the first year,
the evapotranspiration ranged between 693-1153
mm, while in the second year, it also varied
between 716-1126 mm. The treatments that
received less irrigation water were able to use the
soil's moisture available during the sowing period
to their advantage. The highest ET. value in both
years occurred in treatment of Ds-li. In both
years, the lowest ET. value was determined in the
treatment of Di-l3. Variations of ET. on a yearly
in diverse

basis may manifest fluctuations

meteorological reasons and during distinct
seasons (Ertek et al., 2000). Similar results have
been reported by several researchers for semi-
arid area (Hunsaker et al., 2015; Tizel et al.,
2003). The ET. value recorded in comparable
studies carried out in different climate regions
changed between 390-689 mm (Yang et al.,
2015), 813-927 mm (Oweis et al., 2011), 313-701
mm (Cetin et al., 2021). As a result, differences in
be found

between this research and previous studies. One

plant water consumption might
of the most significant factors affecting plant
water consumption seems the amount of IW
applied (Yuan et al., 2003). Moreover, differences
between present and previous studies occur due
to variations in seasonal climate conditions
(Harmsen et al., 2009) and chose cultivars not
being the same (Munk et al., 2004; Witt et al.,

2020).
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Seed cotton yield and some yield parameters
Table 5 shows the cotton yield obtained from
the experimental treatments, as well as the

values of specific yield components and the
results of statistical evaluation.

Table 5. The means and statistical groups for the seed cotton yield, boll seed cotton weight, and 100 seed weight values of
cotton for the different treatments are shown in the table

Seed cotton yield, Seed cotton weight, 100 seed weights,
Treatments kg ha* g boll! g

2020 2021 2020 2021 2020 2021
D1 4132a 4276a 4.19a 4.21a 10.29 10.51
D2 3751b 3861b 4.00b 4.08b 10.29 10.55
D3 3442c 3611c 3.86¢ 3.96¢ 10.58 10.50

P (Factor A) * * *E ** ns ns
I1 4096a 4221a 4.16a 4.21a 10.38 10.53
I> 3806b 3950a 3.97b 4.08b 10.38 10.51
I3 3424 c 3577b 3.92b 3.96¢ 10.41 10.52

P (Factor B) *k *k ** *k ns ns
Di-l1 4433 4567 4.29 4.28 10.29 10.53
Di-l2 4157 4310 4.17 4.22 10.39 10.54
Di1-l3 3807 3950 4.09 4.11 10.21 10.45
D2-l1 4143 4237 4.15 4.21 10.30 10.60
D-l> 3710 3843 3.94 4.02 10.28 10.48
D-l3 3400 3503 3.92 4.00 10.30 10.56
Ds-la 3710 3860 4.04 4.09 10.54 10.44
Ds-l2 3550 3697 3.79 3.92 10.56 10.51
Ds-ls 3067 3277 3.75 3.88 10.63 10.55
P (A*B) ns ns ns ns ns ns

2The treatments which have the same letter are not significantly different at the 5% level by Tukey’s test.

In both years, the irrigation interval (p<0.05)
and different irrigation levels (p<0.01) had a
significant impact on cotton yield. However, in
both years of the study, the interaction between
irrigation interval and irrigation water level did
not show a significant effect on seed cotton yield.
As the irrigation interval increased, a decrease in
seed cotton yield was observed in the study. The
highest yield was obtained in the treatment of D;
(4-day interval) in both years of the study, while
the lowest yields were obtained in the treatment
of D3 (12-day interval). As a result, an 18-20%
increase in cotton vyield was obtained in the
treatment of D1 compared to the treatment of D3
Similar results were found for irrigation water
levels, and in both study vyears, increased
irrigation water levels resulted in increasing seed
cotton yields. The treatment of |1 provided the
maximum vyield in both years of the study (IW:
%150), whereas the treatment of I3 produced the
lowest yields (IW: %90). In comparison to I3, the

cotton yield obtained in |1 was 10-20% higher.

The seed cotton production in the |1 treatment
was 16% greater than the I3 treatment in the
study's first year, and it increased by 18% in the
second. Although having shown that there was no
statistically significant interaction between
irrigation interval and irrigation water level and
seed cotton vyield, the Di-l1 treatment had the
highest yield, and the Ds-I3 treatment had the
lowest yield. On seed cotton weight in both years,
irrigation interval and irrigation amount showed a
significant impact (p<0.01). Nevertheless, the
findings from both study years indicate that the
interaction between irrigation interval and
irrigation water level did not have a statistically
significant effect on the yield of cotton. The seed
cotton vyield in previous similar studies was
determined as 2070-4900 kg ha' (Cetin et al.,
2002), 1140-3899 kg ha™* (Unlii et al., 2011), 1826-
2664 kg ha! (Rao et al., 2016), 1113-5170 kg ha™
(Basal et al., 2009). The application of IW has a
significant impact on the vyield of seed cotton

(Onder et al., 2009). Moreover, the amount of
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fertilizer applied has an impact on the yield of
cotton (Sawan et al., 2008). However, previous
the
investigation, have shown that the treatment

research studies, similar to current
group that utilized the greatest quantity of IW
achieved the most beneficial seed cotton yield.
According to the study, the weight of the seed
cotton decreased as the irrigation interval grew.
In both years, the D: treatment achieved the
highest yield, while the D3 treatment resulted in
the lowest yields. In both of the study's years, an
increase in irrigation water levels caused an
important improve in the weight of seed cotton.
The treatments with the highest irrigation water
levels produced the most substantial seed cotton,
whereas the treatments with the lowest irrigation
water levels produced the lowest-weight seed
cotton. These findings show how critical effective
irrigation management is to be providing
beneficial cotton vyields. The Di-l1 treatment
combination provided the highest seed cotton
weight, whereas the Ds-I3 treatment produced
the lowest seed cotton weight, even though there
statistically

between irrigation interval and irrigation water

was no significant interaction

level on seed cotton weight. The determination of
seed cotton weight in previous similar studies was

established as 6.32-6.36 g (D. Zhang et al., 2016),
2.60-3.35 g boll* (Singh et al., 2010). Differences
in seed cotton weight were observed between
this current research and previous studies. The
differences may be due to the preferred variety
(Amanov et al., 2022), the amount of irrigation
water (Singh et al., 2010), and the fertilizer
applied (Shahzad et al., 2019).

The 100 seed weight determined by the
and their

statistically

watering interval, irrigation levels,

interaction failed to vyield any
significant results in either of the study's two
years. This indicates that there might not be a
significant correlation between these variables
It

important to keep in mind that more research

and cotton vyield in the study's area. is
may be required to confirm these results and
investigate additional potential factors that might
influence cotton production. Previous research
indicates that the frequency and quantity of
irrigation exert a statistically significant impact on
the weight of 100 seeds (Basal et al., 2009;
2013).

differences in the 100 seed weights between the

Sampathkumar et al., The observed
current investigation and the prior study could
potentially be attributed to varietal distinctions

(Mert, 2005).

Table 6. Means and statistical groups for some fiber quality characteristics of treatments

Fiber fineness

Fiber length,

Fiber strength, Ginning outturn,

Treatments micronaire mm g tex?! %
2020 2021 2020 2021 2020 2021 2020 2021
D1 5.13 5.12 28.43 28.35 30.92 30.56 42.89a 43.33a
D2 5.21 5.22 28.24 28.10 30.08 30.70 42.22a 41.89b
D3 5.19 5.28 28.67 28.54 32.48 31.88 40.78b 40.67b
P (Factor A) ns ns ns ns ns ns ** *
I1 5.14 5.14 28.46 28.26 30.91 31.20 42.56a 42.78a
I2 5.21 5.21 28.65 28.28 31.03 31.27 42.11ab 42.00ab
I3 5.18 5.26 28.24 28.45 31.53 30.67 41.22a 41.11b
P (Factor B) ns ns ns ns ns ns * *
Di-la 5.15 5.13 28.44 28.42 30.73 30.7 43.67 44.33
Di-l2 5.08 5.06 28.54 28.10 31.10 30.50 42.67 43.00
Di-l3 5.16 5.15 28.33 28.53 30.93 30.47 42.33 42.67
D2-l1 5.09 5.08 28.14 28.13 30.87 31.33 42.67 43.00
D2-l2 5.22 5.24 28.59 27.86 30.73 31.03 42.67 41.67
D2-l3 5.31 5.36 28.00 28.29 28.63 29.73 41.33 41.00
Ds-l1 5.17 5.22 28.80 28.22 31.13 31.57 41.33 41.00
Ds-l2 5.34 5.33 28.81 28.87 32.77 32.27 41.00 41.33
Ds-l3 5.07 5.28 28.38 28.54 33.53 31.80 40.00 39.67
P (A*B) ns ns ns ns ns ns ns ns

aThe treatments which have the same letter are not significantly different at the 5% level by Tukey’s test.
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The main aim of the current study was to
examine the effects of irrigation interval and
irrigation water level, as well as their combined
influence, on fiber fineness. However, the study
determined that all applications weren't having a
statistically significant effect on the fineness of
fibers. Furthermore, it was determined that
different amounts of irrigation water could not
have any impact on the quality of cotton fiber.
Consequently, the impact of certain applications
on fiber fineness was found to be insignificant.
Furthermore, the findings obtained from the
study area showed that the irrigation intervals
could not have any significant impact on the
cotton fiber fineness. The fineness of fiber might
be influenced directly by the variety employed
and environmental conditions. To investigate the
impact of water on the fineness of cotton fibers,
further research is required that covers a greater
number of irrigation factors. Papastylianou and
Argyrokastritis, (2014) reported that the impact of
on fiber fineness was not
2009)

determined that the fiber fineness was changed

irrigation water

statistically significant. (Basal et al,
between 4.0-5.0 micronaire.

There was no statistically significant impact of
the irrigation interval, irrigation water level, and
their interaction on fiber length in both years of
the research. According to the results that were
obtained from the research participants, it seems
obvious that changing the irrigation interval,
whether by reducing it or increasing it, wouldn't
have a significant impact on the length of cotton
fibers. Additional research should be conducted
to investigate the correlation between irrigation
water and fiber length in cotton crops. Dagdelen
et al., (2009) determined that the deficit irrigation
had no significant effect on the fiber length.
However, water stress during the fiber elongation
stage may lead to a reduction in fiber length as a
result of the mechanical and physiological effects
on cell expansion (Dagdelen et al., 2009;
Pettigrew, 2004).

The two years of research results showed that
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neither the irrigation interval nor the irrigation
water level, nor the combination of all three, had
a significant impact on the fiber strength.
Research results demonstrate that changes in
irrigation methods might not have a major effect
on the length of cotton fibers. The genetic of the
used variety and environmental factors may both
have an impact on cotton fiber strength.

The lint yield plays a crucial role in determining
the quantity and quality of cotton fibers obtained
after harvesting. Therefore, it has become an
important component of cotton cultivation. The
findings reveal a significant relationship between
irrigation intervals (p<0.01) in both years of the
study. In the first year, there was a statistically
significant correlation between irrigation levels
(p=0.05) and ginning vyield, which was also
observed in the second year. Additionally, it was
determined that there was no statistically
significant interaction between irrigation intervals
and irrigation water levels on ginning yield. The
findings of the study demonstrate a negative
relationship between irrigation interval and
cotton yield. Particularly, it was observed that
ginning yield decreased as the irrigation interval
increased. The study showed an increase in
ginning yield with an increase in the amount of
irrigation water in both years. The highest ginning
yield was determined in the Di-l1 application,
while the lowest yield was obtained in the Ds-I3
application in both years. The application of the
interaction between irrigation interval and
irrigation water level did not have a significant
effect on ginning yield in the relevant subjects.
The results of this study indicate a beneficial
relationship between irrigation water
consumption and ginning yield.

In research investigating drought stress, the
examination of water productivity and irrigation
water production holds great importance. The
water productivity (WP) and irrigation water
productivity (IWP) measures in the current study

are given in Figure 2.
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Figure 1. Water productivity and irrigation water production for the treatments

The study revealed that the IWP showed
variations in the period of both years, dependent
on the quantity of IW and the irrigation interval.
The highest IWP value was determined from the
D;-I3 treatment, and the lowest IWP value was
gathered from the Ds-l1 treatment. The IWP
values obtained from the same treatments
exhibited a notable similarity across the years.
When comparing the IWP values to the WP
values, it was observed that the latter exhibited
lower values. In the first year, the IWP values
ranged between 0.33-0.58 kg m=3, while in the
second vyear, it changed between 0.34 to 0.59 kg
m-3. Similar to IWP, the D;-I5 treatment provided
the highest WP value, while the Ds3-l1 treatment
provided the lowest WP value. The values of WP
and IWP are rising in arid and semiarid regions. In
there was a lack of sufficient
the
cultivation. Furthermore, the amount of ET rises

those areas,

precipitation during period of cotton
to a degree that exceeds that of various other
climatic conditions. Previous studies were
determined the WUE as 0.55-0.67 kg m™ (Yazar et
al., 2002), 0.84-1.17 kg m™ (Sar et al., 2010),
0.76-1.06 kg m*3 (Yilmaz et al., 2021), and IWUE as
0.81-1.46 kg m3 (Dagdelen et al., 2009), 0.48-1.27
kg m=3 (Van Rossum et al., 1997), 0.85-2.42 kg m
(Yilmaz et al., 2021). The water restriction results
in an increase in both WP and IWP (Fan et al.,

2018; Yang et al., 2015).
Conclusion
For both years of the study, it was determined

that the seasonal irrigation water and plant water
consumption amounts for cotton plants ranged
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between 656-1126 mm and 675-1153 mm,
respectively. It was observed that the water
increased in
proportion to the amount of irrigation water
applied. The conducted study revealed that

different irrigation water levels had a significant

consumption of cotton plants

impact on seed cotton yield, seed cotton weight,
100 seed weight, and ginning outturn. On the
other hand, it was determined that the amount of
irrigation water had no significant effect on
important parameters of cotton fiber quality,
such as fiber fineness, fiber length, and fiber
strength. At the end of the study,
concluded that in order to avoid any negative

it was

impact on seed cotton vyield and Vvyield
components, the irrigation interval for cotton
plants should be make at four days. In cotton
cultivation, it is recommended to use a Kp
coefficient of 1.50 under conditions where
irrigation water is abundant and unrestricted.
However, under conditions of limited irrigation
water, a minimum K, of 1.20 is necessary for
cotton plants. In places where high temperatures
and low relative humidity prevail, the preference
for modern irrigation methods such as surface or
subsurface drip irrigation is of importance in

terms of water conservation.
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This study was carried out in the year 2015-16 and 2016-17 growing season in order to
determine and compare the yield, digestibility dry matter and relative feed value of
straw obtained from cereals. In the study, which was carried out in three replications
according to the randomized blocks experimental design; 3 bread wheat, 3 durum
wheat, 3 triticale and 4 barley cultivars were used as plant material. The difference
between cereal species in terms of plant height, biological yield, seed yield, straw yield
and crude protein was statistically significant (P<0.01). In terms of these features the
highest results were obtained from triticale straw and the lowest values were obtained
from barley and bread wheat straw. At the same time, the lowest crude protein ratio
was obtained from triticale straw, where the best yield results were obtained. The
difference between cereal species in terms of crude protein yield, ADF and NDF
contens, digestibility dry matter and relative feed values were found to be statistically
insignificant. As a result, it was determined that the species with the highest yield
*Address for Correspondence: among the species was trikale. In terms of quality criteria, it was determined that only
Erdal CACAN the crude protein content was statistically significant among the species and the lowest
e-mail: value was obtained from triticale and the highest value was obtained from bread wheat
ecacan@bingol.edu.tr . .
and barley in terms of this property.
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Bu calisma, tahillardan elde edilen samanlarin verim, sindirilebilir kuru madde ve nispi

yem degerini belirlemek ve karsilastirmak amaciyla 2015-16 ve 2016-17 yetisme
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Introduction

The roughage needed in Turkey's livestock is
supplied from three main sources. The first of
these sources is meadow and pasture areas, the
second is forage crops cultivated in field crops and
the third is the straw of cereals (Altin et al., 2009;
Sayar et al., 2010).

Straws are the crumbled stems and leaves that
remain after the plants whose grains will be used
have matured and threshed. Due to the excess of
nutrients that are difficult to digest in the straws,
they have a lower feed value than dry forage. For
this reason, the straw alone is not consumed by
animals. Straws are used with dense feeds such as
bran, pulp and ground grains. Daily straw
consumptionis 2to 7 kg DM in cattle, 1 to 2 kg DM
in sheep and 3 to 4 kg DM in horses (Ergul, 2008).

Straws are generally poor in protein, mineral
substances and vitamins. Therefore, animal
husbandry is used as a basal feed in small holder
systems or supplementary feed in developed
countries. However, their use is quite common in
countries like Turkey, and there is no possibility to
give up their use for a longer period of time (Kilic,
2006).

When the literature findings on the subject are
examined, it is seen that different studies have
been conducted on different cereal species.
Cakmak et al. (1993) the effects of processing of
straw with different chemicals on dry matter
degradation and metabolizable energy in rumen,
(1996)

degradation properties in rumen of some cereal

Sehu et al. in vivo digestibility and
straws, Akdeniz et al. (2004) yield and quality

characteristics of some barley cultivars,
Degirmencioglu (2004) in vitro digestibility of some
roughage in sheep and goats, Yavuz (2005) relative
feed value and digestion of some ruminant feeds,

Kalkan and Filya (2011) the effect of cellulose
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enzyme on nutritional value and digestion of
wheat straw, Abdi and Kilic (2018) and Kilic et al.
(2019) examined the effect of additives on
roughage quality and digestibility in some straws.

According to the latest data, there are
17.220.903 cattle and 46.117.399 sheep and goats
in Turkey. These correspond to 19.042.278 animal
units (AU) in total. The amount of quality roughage
that the existing animals should consume annually
is 86 million tons. The amount of roughage
obtained from forage crops cultivation areas and
meadow pastures in our country is 31 million tons,
and there is a 55 million tons of roughage deficit
(Acar et al., 2020). According to 2022 data, the
number of cattle was 17 million and the number of
sheep and goats has increased to 56 million (TUIK,
2023). With the increase in the presence of
animals, the amount of roughage that these
animals need increases. Increasing roughage
needs are largely met by cereal straws.

The aim of the research was to reveal the straw
yield and quality values of different cool season

cereal species and cultivars.

Material and Methods

This study was carried out for two years in the
2015 to 2016 and 2016 to 2017 growing season in
the Bingol University of Research and Application
Area in Turkey. In the study, three cultivars of
bread wheat (Pehlivan, Syrena odes’ka and
Krasunia odes’ka), three cultivars of durum wheat
(Yelken-2000, Kunduru-1149 and Dumlupinar),
three cultivars of triticale (Karma, Tacettinbey and
Aysehanim), four barley cultivars (Erginel-90, Kiral-
97, Sur-93 and Sahin-91) were used as plant
material.

The climate data of the research area were
obtained from the Bingdl Meteorology Directorate
was given Table 1 (MGM, 2018).
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Table 1. Climate data of Bingol province for the long years (2000-2015) and 2015-16 and 2016-17 years

Average Temperature (°C)

Total Precipitation (mm)

Humidity (%)

Months
2015-16 2016-17 LY 2015-16 2016-17 LY 2015-16 2016-17 LY

October 14.3 15.2 14.2 220.9 4.4 70.3 68.3 43.0 58.9
November 14.4 6.4 6.5 18.9 53.7 91.8 56.4 47.9 64.7
December 1.3 -2.2 0.2 46.2 152.6 121.8 58.6 73.4 70.7
January -2.8 -3.7 -2.5 235.1 63.9 154.0 75.3 71.1 73.3
February 2.4 -2.3 -0.9 86.3 32.9 137.7 73.7 61.6 72.2
March 7.0 5.9 4.9 125.5 114.5 124.1 60.4 64.7 64.2
April 13.9 10.8 10.9 45.5 166.4 103.8 48.4 58.8 61.2
May 16.3 16.4 16.2 62.2 92.4 66.8 57.4 56.2 55.8
June 22.2 22.6 22.6 34.6 9.6 18.4 43.6 39.0 42.5
July 27.0 28.0 27.0 3.5 0 7.3 334 28.1 36.7
Total/Mean 11.6 9.7 9.91 878.7 690.4 896.0 57.6 54.4 60.0

LY: Long Years

In the 2015-16 growing season, the average
temperature was recorded as 11.6 °C, the total
precipitation as 878.7 mm and the relative
humidity as 57.6%. In the 2016-17 growing season,
the average temperature was recorded as 9.7 °C,
the total precipitation as 690.4 mm and the
relative humidity as 54.4%. It was observed that
the temperature value obtained in the first year
was above the average of long years and the
temperature value obtained in the second year
was close to the average of long years (9.91 °C). It
that the

precipitation obtained in the first year was close to

was observed total amount of
the average of long years and the amount of
precipitation obtained in the second year was
below the average of long years (896.0 mm). The
relative humidity obtained in both years was
below the average of long years (60%) (Table 1).

According to the results of the soil analysis, it
was determined that the research area has sandy,
clayey and loamy, slightly alkaline (pH: 7.54),
slightly salty (180.9 puS cm™), low organic matter
content (1.68%), high potassium (75.88 kg da™)
and low phosphorus content (3.59 kg da™?).

The field trial was established on 13 October
2015 in the first year and 17 October 2016 in the
The trial

randomized block design with three replications.

second vyear. was designed in a
In the trial the parcel lengths were 5 m, the
distance between the rows was 20 cm and each

parcel had 6 rows. 500 seeds were given per
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square meter. Fertilizer was given to the trial area
with 4 kg of nitrogen and 8 kg of phosphorus on
pure material per decare. During the stalking
period of the plants, fertilization was carried out
with 4 kg nitrogen over pure substance and the
total amount of nitrogen given was completed to 8
kg.dal. The trial was carried out under rainfed
conditions. Harvest was done on 11 July 2016 in
the first year and on 06 July 2017 in the second
year, during the full ripening period of the seeds.
Plant height was calculated by measuring the
average of the 10 plants randomly selected from
each parcel from the soil surface to the highest
point. Three rows harvested for seed purposes
were weighed and converted into decares to
obtain biological yield. Straw and seed yields were
calculated by separating the seed and stem from
each other. Crude protein (CP), NDF (neutral
detergent fiber) and ADF (acid detergent fiber)
analyzes of straw samples which were milled by
hand mill were performed with NIRS (Near Infrared
Spectroscopy - Foss Model 6500) device. Analyzes
were determined at Dicle University Technology
Application and Research Center and using the IC-
0904FE calibration set of the NIRS device. The
crude protein yield was calculated with the help of
the obtained crude protein. Digetible dry matter
(DDM=88.9—(0,779 x %ADF) and relative feed
value (RFV=(DDM x DMI) / 1.29) were calculated
with the help of ADF and NDF (Morrison, 2003).
The variance analysis was applied to the
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obtained data with the help of JMP statistical
package program in accordance with randomized
block trial design. Cultivars and species were
compared  separately within  themselves.
Significant results were compared with the LSD

test (JMP, 2002).

Results and Discussion

Plant height and biological yield

Plant height and biological yield values of
different cereal species and cultivars were given in
Table 2. As seen in Table 2, in terms of plant height
the difference between the species, the difference
between the cultivars of all species and difference
between the years of barley were found to be

statistically significant.

Plant height of cereal species varied between
78.5 and 109.0 cm. The highest plant height was
obtained from triticale with 109 cm followed by
durum wheat with 90.9 cm. The lowest plant
height was obtained from bread wheat with 81.2
cm and barley with 78.5 cm. In terms of cultivars;
Pehlivan and Syrena odeska cultivars in bread
wheat, Kunduru-1149 cultivar in durum wheat,
Karma and Tacettinbey cultivars in triticale and
Sur-93 and Sahin-91 cultivars in barley gave higher
values than other cultivars. The plant height
obtained in the second year of barley was found to
be statistically higher than the plant heighy
obtained in the first year (Table 2).

Table 2. Plant height and biological yields of cereal species and cultivars

Plant height (cm)

Biological yield (kg da™)

Species Cultivars 2015-16  2016-17 Mean 2015-16 2016-17 Mean
Pehlivan 81.9 86.8 84.4 a** 485 572 529
Syrena odes’ka 83.3 79.2 81.3a 466 457 462
Bread Wheat \  cuniaodeska  79.0 76.8 77.9b 491 435 463
Mean 81.4 80.9 812C** 481 488 485 C**
Yelken-2000 79.8 79.4 796c** 667 571 619
Durum Kunduru-1149 105.0 97.7 101.4 a 681 670 676
Wheat Dumlupinar 93.3 89.8 91.6b 554 527 541
Mean 927 89.0 9098 633 589 6118
Karma 112.2 1117 1120a* 897 988 943
Triticale Tacettinbey 113.3 108.9 111.1a 1023 968 996
Aysehanim 103.4 104.4 103.9b 1008 874 942
Mean 109.7 108.3 109.0 A 976 943 960 A
Erginel-90 68.9 76.1 725b** 463 686 575
Barley Kral-97 65.7 71.1 68.4 ¢ 430 589 510
sur-93 85.4 90.6 88.0 a 352 400 377
Sahin-91 85.6 84.7 85.1a 426 658 542
Mean 76.4B**  80.6A 785C 418 B** 584 A 501C

The averages shown with the same letter are not different from each other within the error limits of *)P<0.05 **)P<0.01 according to the LSD.

The difference between the biological yields of
cereal species was found to be statistically
significant between species and only between
years of barley. The biological yields of the species
varied between 485 and 960 kg da! on average.
The statistically highest biological vyield was
obtained from triticale with 960 kg da™*. This was
followed by 611 kg da? of durum wheat. The
lowest biological yield was obtained from barley
with 501 kg da! and bread wheat with 485 kg da"
!, The biological yield obtained in the second year
of barley was found to be statistically higher than
the yield obtained in the first year (Table 2). It is
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predicted that this difference is due to the genetic
structure of barley.

Similar to these results, Akdeniz et al. (2004)
stated that plant height was 59.9 to 72.1 cm and
biological yield was 452.3 to 773.7 kg da! in
barley. In addition, the average plant height
obtained from the study was lower than Yilmaz et
al. (1994)'s results and higher than Yilmaz et al.
(2001)'s results. The reason for this difference;
varies depending on many factors such as
cultivars used, ecological factors, fertilization and
harvest time.
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Seed and straw yield
Seed and straw yield values of different cereal
species and cultivars were given in Table 3. The

Table 3. Seed and straw yields of cereal species and cultivars

difference between the species and the difference
between cultivars of bread wheat in seed vyield
were found to be statistically significant.

Seed yield (kg da?)

Straw yield (kg da?)

Species Cultivars

2015-16 2016-17 Mean 2015-16 2016-17 Mean
Pehlivan 194 181 188 a* 291 391 341
Bread Wheat Syrena odes’ka 115 196 156 ab 351 261 306
Krasunia odes’ka 137 143 140 b 354 292 323
Mean 149 173 161 C** 332 315 324 C**
Yelken-2000 242 194 218 425 377 401
Durum Kunduru-1149 219 214 217 462 456 459
Wheat Dumlupinar 182 163 173 372 364 368
Mean 214 190 202 B 419 399 409 B
Karma 343 367 355 554 620 587
Triticale Tacettinbey 384 344 364 639 624 632
Aysehanim 388 333 361 620 541 581
Mean 372 348 360 A 604 595 600 A
Erginel-90 140 167 154 323 519 421 a*
Kral-97 100 135 118 330 454 392 a
Barley ¢ 03 118 135 127 234 265 250 b
Sahin-91 145 185 165 281 473 377a
Mean 126 156 141C 292 B** 428 A 360 BC

The averages shown with the same letter are not different from each other within the error limits of *)P<0.05 **)P<0.01 according to the LSD.

Seed vyields of cereal species varied between
141 and 360 kg da™. The highest seed yield was
obtained from triticale with 360 kg da™. Triticale
was followed by durum wheat. The lowest value
was obtained from bread wheat and barley. While
no difference was found between durum wheat,
triticale, and barley cultivars, it was observed that
Pehlivan and Syrena odeska cultivars gave higher
values than Krasunia odeska cultivar in bread
wheat. The difference between the years of
species was not statistically significant (Table 3).

In terms of the straw yield, the difference
between species and the difference between years
and cultivars of barley were found to be
statistically significant. Straw yield between
species ranged between 324 and 600 kg da. The
highest straw yield was obtained from triticale
with 600 kg da!, followed by durum wheat with
409 kg dal. The lowest straw yield was obtained
from barley with 360 kg da™! and bread wheat with
324 kg dal. The straw yield of barley was 292 kg
da in the first year and 428 kg da™ in the second

year, and the yield obtained in the second year was
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found to be statistically higher than the first year.
It was observed that Sur-93 cultivar gave lower
value than other cultivars (Table 3). It is thought
that this lowness is due to the genetic structure of
the cultivar. Since the highest biological yield was
obtained from triticale in the study, the highest
seed and straw yield was obtained from triticale.
Feeding values of the straw of cereal species
vary considerably from each other. Moreover,
there are significant differences between the
chemical contents and digestibility of even the
same species of straw (Devendra, 1982). Straws
containing low levels of nutrients provide the
animals to be physically satiated due to their high
content of non-digestible organic matter and help
to better digest other nutrients (Ergun et al.,,
2002). Similar to the results obtained in this study,
Akdeniz et al. (2004) reported that they obtained a
seed yield of 201 to 301 kg da* and straw yield of
251 to 473 kg dal. Genetic and environmental
factors are effective on seed and straw yields.
Therefore, it is possible to obtain different seed
and straw yields in different ecological conditions.
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Crude protein content and yield
As can be seen in Table 4, in terms of crude

protein content, the difference between the

species and the difference between years and
cultivars of barley were found to be statistically
significant.

Table 4. Crude protein (CP) content and yield of cereal species and cultivars

: . CP (%) Protein yield (kg da’%)
Species Cultivars
2015-16 2016-17 Mean 2015-16 2016-17 Mean
Pehlivan 6.14 4.08 5.11 29.0 23.9 26.5
'k 4.00 6.2 1 18.7 28.4 23.
Bread Wheat Syrena odes’ka 0 5 5.13 8 8 3.5
Krasunia odes’ka 5.43 5.19 5.31 26.2 22.6 24.4
Mean 5.19 5.17 5.18 AB** 24.6 25.0 24.8
Yelken-2000 4.45 4.95 4.70 30.0 25.1 27.5
Durum Kunduru-1149 3.79 4.56 4.17 26.6 31.0 28.8
Wheat Dumlupinar 3.28 3.94 3.61 17.6 20.8 19.2
Mean 3.84 4.48 4.16 B 24.7 25.6 25.2
Karma 2.08 2.92 2.50 18.6 28.1 23.3
. Tacettinbey 3.25 3.20 3.23 33.3 31.4 32.3
Triticale )
Aysehanim 3.51 2.60 3.05 33.8 22.5 28.2
Mean 2.95 291 293C 28.6 27.4 28.0
Erginel-90 6.11 6.78 6.44 a** 27.5 47.5 37.5a*
Kral-97 5.25 7.45 6.35a 22.6 443 33.5ab
Barley
Sur-93 4.25 7.33 5.79a 14.9 29.5 22.2 bc
Sahin-91 3.68 3.77 3.73b 15.3 23.7 19.5¢
Mean 4.82 B** 6.33A 5.58 A 20.1 B¥* 36.3A 28.2

The averages shown with the same letter are not different from each other within the error limits of *)P<0.05 **)P<0.01 according to the LSD.

The highest
observed in barley (5.58%) followed by bread
wheat (5.18%) and durum wheat (4.16%). The
lowest crude protein content was obtained from

crude protein content was

triticale with an average of 2.93%. Among the
cultivars of barley; Erginel-90, Kral-97 and Sur-93
were statistically in the same group and gave
higher values than Sahin-91 and 6.33% obtained in
the second year of barley was statistically higher
than 4.82% obtained in the first year (Table 4).

Crude protein vyields vary between 24.8 and
28.2 kg da as the average of two years and there
is no statistical difference between species. It was
determined that there was a statistical difference
between cultivars and years of barley. Erginel-90
cultivar gave the highest value compared to other
cultivars and Kral-97 cultivar was in the same
group with this cultivar. In addition, 36.3 kg da
yield obtained in the second year was higher than
20.1 kg da! yield obtained in the first year in barley
and this difference was found to be statistically
significant (Table 4).

Previous studies have reported that the ratio of
crude protein content in wheat straw varies
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between 2.10 and 4.06% (Cakmak et al., 1993;
Sehu et al., 1996; Degirmencioglu, 2004; Yavuz,
2005; Ergul, 2008; Kalkan and Filya, 2011; Abdi and
Kilic, 2018; Kilic et al., 2019). It has been reported
that the crude protein ratio in barley straw varies
between 3.44% (Ergil, 2008) and 2.05-4.13%
(Akdeniz et al., 2004). In the research; although the
values obtained from durum wheat were similar to
those obtained by the researchers, it was observed
that the values obtained from bread wheat and
barley were higher than the values determined by
the researchers. This is because; the different
cultivars of plants used in the studies, soil structure
of the trial areas, applied fertilization, plant
harvesting time, seed rates in the straw are factors
such as.

Crude protein content is one of the most
important criteria for determining feed quality.
The level of crude protein should be at least 6% in
feed rations (Senel, 1986). From this point of view,
we can conclude that cereal straws should not be
a preferred feed in animal rations.

Acid detergent fiber and neutral detergent fiber
ratios
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The ADF and NDF content of different cereal
species and cultivars were given in Table 5. The
difference between the species in terms of the ADF
content is insignificant, the difference between
cultivars in bread and durum wheat and between
years in durum wheat and barley were statistically
significant (Table 5).

The ADF content among the species varied
between 45.0 and 51.9%. It was seen that Pehlivan

cultivar among bread wheat cultivars have higher
values than other cultivars and Kunduru-1149 and
Dumlupinar cultivars in durum wheat compared to
other cultivars. It was found that the ADF value
obtained in durum wheat in the first year (49.6%)
was higher than the ratio obtained in the second
year (45.5%). Also, the rate of ADF obtained in
barley in the first year (49.7%) was higher than the
ratio obtained in the second year (41.6%) (Table 5).

Table 5. Acid detergent (ADF) and neutral detergent (NDF) fiber content of cereal species and cultivars

A . ADF (%) NDF (%)

Species Cultivars

2015-16 2016-17 Mean 2015-16 2016-17 Mean

Pehlivan 45.0 49.5 47.3 a** 67.9 75.8 71.9

Bread Wheat Syrena odes’ka 44.6 42.5 436b 70.0 68.6 69.3

Krasunia odes’ka 43.3 44.9 441 b 68.6 71.9 70.3

Mean 44.3 45.6 45.0 68.9 B* 72.1A 70.5

Yelken-2000 45.5 42.9 44.2 b* 72.1 70.3 71.2

Durum Kunduru-1149 52.3 45.6 489 a 80.4 72.1 76.3

Wheat Dumlupinar 51.0 47.9 49.4 a 79.9 74.1 77.0

Mean 49.6 A* 4558B 47.5 77.5 A* 72.2B 74.8

Karma 54.8 50.6 52.7 83.6 79.0 81.3

Triticale Tacettinbey 52.0 50.0 51.0 80.2 77.4 78.8

Aysehanim 51.7 52.1 51.9 80.2 79.7 80.0

Mean 52.9 50.9 51.9 81.3 78.7 80.0

Erginel-90 46.5 42.3 44.4 74.6 70.1 72.3

Kral-97 48.9 41.6 453 78.0 67.1 72.6

Barley Sur-93 49.7 45.6 47.7 80.0 72.2 76.1

Sahin-91 53.7 36.9 45.3 82.9 61.4 72.2

Mean 49.7 A** 41.6B 45.7 78.9 A** 67.7B 73.3

The averages shown with the same letter are not different from each other within the error limits of *)P<0.05 **)P<0.01 according to the LSD.

The NDF content of the species vary between
70.5 and 80.0% and the difference between the
species was not statistically significant (Table 5).
The difference between the years of bread wheat,
durum wheat and barley were found to be
statistically significant. Further, it was seen that
the values obtained in durum wheat and barley in
the first year were higher than in the second year
and the value obtained in the second year in bread
wheat was higher than the first year.

Acid detergent fiber (ADF)
detergent fiber (NDF) are the most important

and neutral
quality traits to animal feed. And, they have been
widely used in recent years to determine the
quality status of the feeds of livestock (Basbag et
al; 2018; Basbag et al., 2021, Sayar et al 2022). ADF
consists of the sum of cellulose and lignin contents
of feeds, and it is generally used to determine the
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digestibility status of feeds, whereas NDF consists
of the sum of ADF and hemicellulose in the animal
feeds, and it is generally used to determine
consumption status of feeds by animal (Schroeder,
1994; Jeranyama & Garcia, 2004; Sayar et al.,,
2022). by
fermenting pectin, hemicellulose and cellulose in

Ruminant animals make it useful
the cell wall structure of the plants they cannot
digest, thanks to the bacteria found in Rumen.
Fermentation of plants varies depending on ADF
and NDF values. The high NDF value in plants slows
digestion and gives the animals a feeling of
physical satiety and reduces the amount of feed
they receive. In addition, since the digestion rate
of ADF in plants is very slow, it is desirable to have
a low amount of animal feed rations (Van Soest,
1994).

In previous studies, it was reported that ADF
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value in wheat straw ranged between 35.9 and
53.3% and NDF ratio between 58.4 and 81.7%
(Cakmak et al.,, 1993; Degirmencioglu, 2004;
Fluharty, 2009; Kalkan and Filya, 2011; Abdi and
Kilic, 2018; Kilic et al., 2019). The findings obtained
from the study were found to be consistent with
the literature findings. However, Sehu et al. (1996)
reported that they obtained 45.2% ADF content
and 85.9% NDF content in barley straw. The ADF
content reported by the researchers was similar to
the ADF content obtained from this study, but the
NDF content was higher than the content reported
in this study. It is estimated that this difference
between NDF content are caused by cultivars.
Early or late maturation of a cultivar may have an
effect on the ratio of NDF to be obtained from that
cultivar.

The highest ADF and NDF content were found in
triticale. This means that triticale straw is more
difficult to digest than other straw. Indeed,
Twidwell et al. (1987) reported that triticale is a
plant that is difficult to digest and the reason for

this is due to the high plant height and ratio of the
stalk.

Digestible dry matter and relative feed value

The digestible dry matter and relative feed
values of different cereal species and cultivars
were given in Table 6. There was no statistical
difference between the species in terms of
digestible dry matter content, but it was seen that
the difference between the cultivars in bread and
durum wheat, between years in durum wheat and
barley was statistically significant.

The value of digestible dry matter varies
between 48.5 and 53.9%. Syrena odeska and
Krasunia odeska cultivars were found to be higher
than Pehlivan and Yelken 2000 cultivar was higher
in the digestible dry matter content than other
cultivars in durum wheat. Also, the values
obtained in the second year in durum wheat and
barley were higher than those obtained in the first

year (Table 6).

Table 6. Digestible dry matter and relative feed value of cereal species and cultivars

Digestible dry matter (%)

Relative feed value (RFV)

Species Cultivars
2015-16 2016-17 Mean 2015-16 2016-17 Mean
Pehlivan 53.8 50.3 52.1 b** 73.7 62.1 67.9
Bread Wheat Syrena odes’ka 54.1 55.8 55.0a 71.9 75.7 73.8
Krasunia odes’ka 55.2 54.0 54.6 a 74.9 69.8 72.4
Mean 54.4 53.4 53.9 73.5 A* 69.2 B 71.4
Yelken-2000 53.4 55.5 54.5 a* 69.1 74.6 71.8
Durum Kunduru-1149 48.2 53.3 50.8 b 55.8 68.9 62.3
Wheat Dumlupinar 49.2 51.6 50.4 b 57.3 64.9 61.1
Mean 50.3 B* 53.5A 51.9 60.7 B* 69.5 A 65.1
Karma 46.2 49.5 47.8 51.5 58.4 55.0
Triticale Tacettinbey 48.4 49.9 49.2 56.1 60.9 58.5
Aysehanim 48.6 48.3 48.5 58.0 56.4 57.2
Mean 47.7 49.3 48.5 55.2 58.6 56.9
Erginel-90 52.7 55.9 54.3 66.6 74.5 70.6
Kral-97 50.8 56.5 53.6 60.8 78.3 69.5
Barley Sur-93 50.2 53.4 51.8 58.5 68.9 63.7
Sahin-91 47.0 60.1 53.6 52.9 91.3 72.1
Mean 50.2 B** 56.5A 53.3 59.7 B** 78.3 A 69.0

The averages shown with the same letter are not different from each other within the error limits of *)P<0.05 **)P<0.01 according to the LSD.

It was determined that the difference between
the species in terms of relative feed value was not
statistically significant and the difference between
the years of bread wheat, durum wheat and barley
were statistically significant. The relative feed
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value varied between 56.9 and 71.4. The highest
values in bread wheat were obtained in the first
year and the highest values in durum wheat and
barley were obtained in the second year (Table 6).

The relative feed value method, which was
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originally developed for alfalfa quality control in
the United States, is now used for all forage plants
(Ball et al., 1996). ADF and NDF values were used
to calculate the relative feed value. The RFV value
for alfalfa harvested during full flowering is
considered to be 100. It was reported that feed
qguality decreases as RFV value falls below this
value (Richardson, 2001). In terms of quality
criteria of feeds, DDM values below 53 and RFV
values below 75 are accepted as the lowest quality
(Rivera and Parish, 2010). From this point of view,
it was seen that durum wheat and trikale were in
the lowest quality group in terms of DDM, and all
cereal species in terms of RFV.

Abdi and Kilic (2018) reported the digestibility
dry matter as 51.9% and the relative feed value as
61.2 in wheat straw. These values were found to
be consistent with the findings obtained from the
study. Yavuz (2005) reported that the digestible
dry matter as 44.4% and relative feed value as 48.6
in wheat straw. These findings were found to be
lower than those obtained from this study. These
two parameters are directly related to ADF and
NDF content of the straws. The low or high of these
ratios causes the digestibility dry matter and
relative feed values to directly high or low.

Conclusion

It was found that triticale which is one of the
cereal species, gives higher values in terms of plant
height, biological yield, seed yield and straw vyield
than other species. However, in terms of crude
protein content, which is an important quality
criterion, triticale has lower values than other
cereal species. The highest crude protein content
was obtained from barley and bread wheat. No
differences were found between the species in
terms of crude protein yield, ADF, NDF, digestible
dry matter and relative feed value. It was
concluded from the present study that cereal
species had low values in terms of crude protein
ratio, crude protein vyield, digestible dry matter,
relative feed value and high values in terms of ADF

and NDF.
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0z

Bu arastirma, Mardin ili ve cevresinde yaygin olarak yetistirilen 10 ekmeklik bugday
¢esidinin verim unsurlari, tane verimi ve bazi kalite faktorlerinin ortaya konulmasi
amaciyla yapilmistir. Calisma, Mardin-Kiziltepe kosullarinda 2019-20 ve 2020-21
yetistirme sezonlarinda yagisa dayali sartlarda Tesadif Bloklari Deneme Desenine gore
3 tekerrirlii olarak yurGtilmustir. Varyans analiz sonuglarina gore; bitki boyu 83.7-
102.0 cm; basak uzunlugu 11.0-14.2 cm; basakta tane sayisi; yiz tane agirhigi 30.5-38.8
g; biyolojik verim 582.5-644.1; hasat indeksi %30.1-38.9; hektolitre 72.2-80.4 kg/hl;
protein orani %13.1-15.8 ve tane verimi 176.9-247.7 kg da™ arasinda degistigi tespit
edilmistir. Cesitlerin incelen o6zellikleri bakimindan énemli farkliliklar ortaya g¢ikmistir.
Tane verimi ve yiz tane agirligi bakimindan en yiksek degerler Ceyhan-99 cgesidinde
elde edilirken, protein orani ve hektolitre degerleri bakimindan Ding ¢esidi Ustiin
¢ikmistir. Bu ¢alismada Ceyhan 99, Pehlivan ve Sgittario gesitleri tane verimi igcin Mardin
ili ve cevresine onerilebilir.

Anahtar Kelimeler: Mardin, Ekmeklik bugday, Verim, Kalite
ABSTRACT

This research was carried out to determine the current status of 10 bread wheat
varieties widely grown in and around Mardin province in terms of yield elements, grain
yield and some quality factors. The study was carried out in Mardin-Kiziltepe conditions
in the 2019-20 and 2020-21 growing seasons in rain-based conditions according to the
Random Blocks Trial Design with 3 replications. According to the variance analysis
results, plant height of the cultivars was 83.7-102.0 cm; spike length of 11.0-14.2 cm;
grain number per spike; hundred-grain weight 30.5-38.8 g; biological yield 582.5-644.1;
harvest index 30.1-38.9%; hectoliter of 72.2-80.4 kg/hl; It was determined that the
protein rate was 13.1-15.8% and the grain yield was between 176.9-247.7 kg da™.
Significant differences emerged in terms of the thinned characteristics of the cultivars.
While the highest values in terms of grain yield and hundred grain weight were obtained
in Ceyhan-99 variety, Din¢ variety was superior in terms of protein content and
hectoliter values. In this study, it was concluded that Ceyhan 99, Pehlivan and Sgittario
varieties can be recommended to Mardin province.

Key Words: Mardin, Bread wheat, Yield, Quality
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Giris

Kiresel iklim degisikligi, dinyada tarimsal
Uretimi etkilemekte olup, artan sicaklk ekonomik
oneme sahip olan bitkilerin {retimi ve Urinin
kalitesini kisitlayan en énemli stres faktorlerinden
biridir.
diinya nifusunun giderek artiyor olmasi gelecekte

Tarimsal Uretimdeki azalmayla birlikte

insanlarin yetersiz beslenme sorunu ile karsi
karsiya getirecektir. Ayrica son yillarda yasadigimiz
ve halada etkisi sirmekte olan Covid-19 pandemisi
sonrasi beslenmenin ve

toplumlarda saglikli

bagisiklik sisteminin glglendirilmesi beslenme
programlarinda daha onemli bir hal almistir.
Bugday tek yillik bir bitki olup, genis adaptasyon
yetenegine sahip ve genis bir alanda yetistiriciligi
yapilmaktadir. Bugday, dlinyada insanoglunun
temel besin maddesinin hammaddesi konumunda
oldugundan dolayr olduk¢a ©nemli, ekmegin
hammaddesi ve bir¢ok Ulkede insanlarin temel
besin maddesidir. Bugday bu oOzelliginden dolayi
diinya nifusunun %35’inin besin ihtiyacini, giinliik
%20’sini %21’inin

karsilamaktadir (Kaya ve ark., 2015; Altuner ve

kalorinin ve proteinin ise
ark., 2019). Diinya da yilda yaklasik 770 milyon ton
bugday Uretiyor. Bugdayin temel bir trin olarak
onemli bir nedeni bugdayin ekmek, eriste, kuskus
ve makarna cok sayida Uriinde ana bilesen olarak
kullanilabilme yetenegidir (Kiszonas ve Morris,
2018). Bugday insan beslenmesinde kullanilan
kaltar  bitkileri

bakimindan genis bir adaptasyon yetenegine sahip

arasinda ekilis ve Uretim
oldugu icin dinyada ilk sirada yer almaktadir.
Tirkiye’de kisi basina digsen toplam kalorinin
%53’U bugdaydan saglanmakta olup, basta unlu
mamuller olmak {zere bircok gida ve sanayi
sektoriinde kullaniimaktadir (Ozcan ve ark., 2022).

Guneydogu Anadolu Bolgesi yerel genetik
bugday cesitleri agisindan o6nemli bir konuma
sahiptir (Aktas ve ark., 2018). Ekmeklik bugday
Uretimi  Glkemizde ve Gilineydogu Anadolu
Bolgesi'nde oOnemli bir bitkisel Grintddar.
Turkiye’de ekmeklik bugday ekim alani 54.297.790
da, Uretimi 16 milyon ton ve ortalama verim 296
kg/da’dir. Mardin ilinde ekmeklik bugday ekim

alani 857.785 dekar, tretim 315.842 ton, ortalama
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verim ise 368 kg/da elde edilmektedir (Anonim,
2022). Mardin ilinin 2022 wyili verileri Turkiye
ortalama veriminin Gzerinde olmustur. Tirkiye
diinyada en fazla un ihra¢ eden (lkedir. Mardin'de
42 adet un fabrikasi bulunmakta olup Tirkiye'nin
en fazla un ihracati yapan ilidir. Un ihracatinin %
30’dan fazlasi Mardin
Mardin'de Uretilen ekmeklik bugday biyiik oranda

ilinden yapilmaktadir.

s6z konusu un fabrikalarinda kullaniimakta ildeki
bugday Uretiminin un sanayinin hammadde
ihtiyacinin karsilanmasi yayinda sanayinin ihtiyag
duydugu kalite standartlarina uygun bugday
Uretimi 6nem kazanmaktadir. Bitki yetistiriciliginde
uygun vyetistirme tekniklerinin yaninda, verim
potansiyelinin ylksek c¢esitler kullanilarak birim
alanda daha ylksek verim alinabilmektedir.
Bolgenin ekolojik kosullari gz 6nline alindiginda
ve iyi bir gesit secimi yapildiginda verim yaklasik
%20-30 kabul

edilmektedir Boylelikle

olarak oraninda  arttirdigi
1995).

bolgemizde verimi ve kalitesi distk olan gesitlerin

(Kiin ve ark.,

yerine verim potansiyeli ile kalitesi yuksek
cesitlerin kullanimini yayginlastirarak bolge ve tlke
ekonomisine katki saglayacaktir.

GUnumizde un ve unlu mamuller teknolojisinin
ve endustrisinin gelismesi, belirli kalite ve nitelikte
olan bugdaylara gereksinimi arttirmistir. Kaliteli
bugday acigl, Gretim yapan firmalarin Urinlerini
islemede, depolamada ve pazarlamada ciddi
sikintilara yol ag¢maktadir. Bu nedenle bugday
islahinda sadece tane verimi ve verim 0Ogelerine
gore secim yapilmamali bugday Uretimindeki kalite
acigini kapatabilecek cesitler gelistirilmeli ve bu
cesitlerin kalite potansiyellerini ortaya koyan
arastirmalar yapiimalidir (Egesel ve ark., 2009).
Calismamizda kuru sartlarda Mardin ve ¢evresinde
ciftci kosullarinda, tlkenin farkh Ar-Ge kuruluslari
tarafindan gelistirilen ve hala Uretim alanlarinda
tercih edilen, ekmeklik bugday cesitlerinin verim
kalite

belirlemek ve iliskilendirmek amaciyla yapilmistir.

performanslarinin  yaninda faktorlerin

Materyal ve Metot

Bu calisma 2019-2020 ve 2020-2021 yetistirme
doneminde 2 yil slreyle kuru sartlarda Kiziltepe
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Meslek Okulu Deneme Alaninda yuratilmustar.
Denemede Mardin ve cevresinde yaygin olarak
yetistiriciligi yapilan 10 ekmeklik bugday cesidi
(Adana-99, Babil, Beyazhan, Ceyhan-99, Ding,
Nurkent, Pehlivan, Sagittario, Toros ve Wafia)
materyal olarak kullaniimistir. Deneme tesadif
bloklari deneme desenine gore Uc¢ tekerrirli
olarak yuratalmistir. Metrekareye 450 adet tane
ve parsel alani 6 metrekare olacak sekilde el
markoru ile agildiktan sonra birinci yil 28 Kasim
2019, ikinci yil ise 2 Aralk 2020 tarihlerinde el ile
ekim yapilmistir. Gilbreleme igin, toplamda saf
madde Uzerinden 12 kg da?* azot (N) ve 6 kg da™*
P,Os kullaniimistir. Fosforun tamami ile azotun
yarisi ekimle birlikte, azotun diger yarisi ise sapa
kalkma doéneminde sira aralarina elle serpme
seklinde uygulanmistir. Calismada yabanci ot

mucadelesi elle yapilmistir. Ciceklenme ve
olgunlasma gozlemleri parseldeki tim bitkiler
uzerinden bitkisel 6zellikler ise parseli temsil eden
10 bitkiden alinmistir. Hasat islemi her parsel

baslari ve sonunda 50 cm parselin ilk ve son siralari

Cizelge 1. Deneme yerine ait toprak analiz sonuglari
Table 1. Soil analysis results of the trial site

kenar kesir birakildiktan sonra kalan kisimlarda
yapilmistir. Hasat birinci yil 06.06.2020, ikinci yil ise
11.06.2021 tarihlerinde elle yapiimistir.

Bitki boyu, basak uzunlugu ve basaktaki tane
sayisi degerleri her bir parselden rastgele alinan 10
bitki Gzerinden degerlendirme yapilmis, yuz tane
agirligl her parselden 4 x 100 adet sayilarak hassas
teraziyle ayri ayr tartilarak ortalamasi alinmistir.
Bitki 6l¢iminde kullanilmak (izere alinan 10 adet
bitkide bulunan taneler ve parsele ait diger
bitkilerde bulunan tim taneler ayri ayri hassas
teraziyle tartilmis ve bu iki o6lgiimin toplami tane
verimi olarak ele alinmistir. Biyolojik verim olarak
hasat edilen bitkiler tartilarak dekara cevrilerek
bulunmustur. Hasat indeksi tane agirlik/saph
agirhk x 100 formulu ile hesaplanmis, hektolitre 1
litrelik hektolitre aleti ile 4 paralel olarak kg
cinsinden bulunmus ve her parselden alinan
ornekler ICC standart metoduna gore Celdhl NIR
(near infrared reflectance) spektroskopi teknigi
kullanilarak 6l¢ilmustr.

Derinlik Kum Silt Kil .. Kireg Fosfor Potasyum . o Toplam
(cm) (%) (%) (%) Tekstiir pH (%) (kgda?) (kg dal) Organik Madde (%) Tuz (%)
0-30 37.47 28.45 34.28 Killi-Tinh  7.82 14.56 2.81 34.08 1.62 0.044

0-30 cm derinliklerinden alinan topraklarin
analiz sonuglarina gore, toprak binyesi kili-tinh
yapida, toprak rengi kahverengi, pH degeri 7.82
alkalin reaksiyon gostermektedir. Organik maddesi
dislik, kire¢ orani ise yiksek, hafif tuzlu yapida,

potasyum acisinda yeterli ve fosfor bakimindan
duslk oldugu saptanmistir.

Cahsmanin yiritildiglu sezonlara ait ayhk
ortalama yagis ve sicakhk degerleri Cizelge 2’'de
verilmistir (Anonim, 2023).

Cizelge 2. Arastirmanin yapildigi Mardin ili’ne ait bazi iklim verileri ve uzun yillar ortalamasi (1960-2021).
Table 2. Climate data during 2017-2018 and 2018-2019 and the long-term average (1960-2021) at Mardin

Aylar Sicaklik (°C) Yagis (mm) Nisbi nem (%)
2019-20  2020-21 uYo 2019-20 2020-21 uyo 2019-20 2020-21 uYo
Kasim 13.5 12.1 11.1 21.5 35.7 71.6 38.1 55.8 55.8
Aralik 7.2 7.5 5.3 148.6 40.8 110.2 741 59.2 65.9
Ocak 3.5 6.4 3.0 75.9 99.2 116.4 71.9 54.2 68.7
Subat 3.8 7.8 4.1 102.8 25.5 104.0 713 54.6 65.6
Mart 10.7 8.8 7.9 157.3 62.6 97.0 65.1 58.0 60.3
Nisan 14.1 17.3 13.4 51.6 7.1 82.8 59.8 38.3 55.3
Mayis 19.9 23.8 19.4 30.5 2.1 46.5 435 26.6 44.3
Haziran 26.3 26.9 25.5 31.5 0.0 6.5 26.0 22.6 31.9
Toplam 619.7 273.0 635.0
Ortalama 12.4 13.8 11.2 56.2 46.2 56.0

UYO: Uzun Yillar Ortalamasi
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Galismanin yapildigi donemlerde, 2019-20 ve
2020-21 yillarinda ortalama sicaklik sirasiyla 12.4°C
ve 13.8°C olarak gergeklesirken, uzun yillar
ortalamasi 11.2°C olmustur. Yagis bakimindan
2019-20 yilinda toplam 619.7 mm olarak yagis
diserken, 2020-21 yilinda ise ¢ok dislik oldugu
(273.0 mm) ve her iki yilda da uzun vyillar
ortalamasinin  altinda  bir deger oldugu
gorulmektedir. Nispi nem 2019-20 yilinda %56.2,
2020-21 yilhnda %46.2 olarak
OlcUlmustir (Cizelge 2).

Arastirmada elde edilen verilere tesadif

ise bu oran

bloklarinda deneme desenine gore “JMP 5.0”
istatistik paket programini kullanilarak varyans

analizi uygulanmis, ortalamalarin
karsilastirilmasinda “LSD Coklu Karsilagtirma” testi

yapilmigtir.

Bulgular ve Tartisma

Ekmeklik bugday cesitlerin Mardin kosullarinda

verim ve bazi verim unsurlari  bakimindan

degerlendirilmesi amaciyla yapilan c¢alismada elde
edilen degerler varyans analizine tabi tutularak ve
de olusan faktér seviye
testi ile gruplandinimistir.

ozellikler
A.O.F
incelenen &zelliklere iliskin varyasyon analiz tablosu

incelenen
ortalamalari

Cizelge 3’de verilmistir.

Cizelge 3. incelenen dzelliklere iliskin varyans analiz tablosu (kareler ortalamasi)
Table 3. Variance analysis table (mean of squares) for the analyzed features

2019-20 2020-21 Yillar (birletilirmis) Yil x Cesit
incelenen Faktérler
Bitki boyu 107.911** 101.864** 744.335%* 1.965 OD
Basak uzunlugu 2.699%* 3.790%** 20.121** 0.718 OD
Bitkideki tane sayisi 39.829 26.496** 56.890** 8.554 OD
Bin tane agirhgi 27.421%** 14.245%* 36.592** 3.026 OD
Tane verimi 1581.32%** 1150.26** 7352.07** 74.99 OD
Biyolojik verim 579.430%** 2568.91%* 28132.7** 744.94 OD
Hasat indeksi 28.580** 17.320%** 24.092* 3.031 0D
Hektolitre 18.789** 33.580** 0.234 0D 1.387 OD
Protein orani 2.669** 2.823** 4.459 OD 0.198 OD

0.05* seviyesinde 6nemli. **: 0.01 seviyesinde énemli, O.D; istatistiksel olarak 6nemli degildir.

Bitki boyu
Bitki boyu bakimindan her iki yil ve birlestirilmis
analiz sonuglarina gore gesitler arasindaki fark %1

yil
interaksiyonu 6nemsiz bulunmustur. Birlestirilmis

seviyesinde onemli olurken, cesit x

analiz sonuclarina gore bitki boyu ortalama
degerler 83.7-102.0 cm arasinda degisirken, en
kisa bitki boyu Nurkent ¢esidinde 6lglim yapilirken,
en yiksek boylu bitki ise Wafia cesidinde Ol¢lim
yapiimis bunu Beyazkent ve Ceyhan-99 cesitleri
takip ederek aralarindaki fark istatiksel olarak
onemsiz olmustur (Cizelge 4). Bitki boyuna iliskin
olarak yapilan calismalarda; Dogan ve ark. (2014),
75.7 ile 91.8 cm, Aydogan ve Soylu (2017), 79.5 ile
115.0 cm, Mut ve ark. (2017), 60.2 ile 80.3 cm,
Gingo6r ve Dumlupinar (2019), 80.7-112 cm, Cig ve
ark. (2021) 62.4-88.7 cm, Glingor ve ark. (2022)
75.3-120.6 cm arasinda degistigini bildirmislerdir.
Bugdayda bitki
yapisinin yaninda, yetistirme teknikleri, kultirel

boyu ozelligi bitkinin genetik

islemlere, iklim ve toprak yapisina bagh olarak
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farklihk gosterdigi bir ¢cok arastirmaci tarafindan
bildirilmistir (Dogan ve Kendal, 2012; Sakin ve ark.,
2015; Glngor ve ark. 2022). Aykut ve ark. (2005), son
yillarda yapilan galismalarda optimum bitki boyunun
70-100 cm arasinda olmasi gerektigini belirtmislerdir.
Calismada elde ettigimiz sonuglar arastirmacilarin
bulgulari ile uyum gdstermektedir.

Basak uzunlugu
iki vl
sonuclarina goére cesitler

Basak wuzunlugu bakiminda her ve
birlestirilmis analiz
arasindaki fark %1 dizeyinde 6nemli olurken, cesit
x il

Birlestirilmis

interaksiyonu 6nemsiz  bulunmustur.

analiz sonucglarina gore basak
uzunlugu ortalama degerler 11.0-14.2 cm arasinda
degisirken, en kisa basak boyu Sagittario cesidinde
Olcim vyapilirken, en yilksek basak uzunlugu ise
Ding ¢esidinde 6l¢clim yapilmis ve Ceyhan-99 cesidi
ile arasindaki fark énemsiz cikmistir (Cizelge 4).
Basak uzunlugu iliskin olarak yapilan ¢alismalarda;

Dogan ve ark. (2014), 6.4- 8.8 cm, Karaman ve ark.
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(2015), 8.4- 11.2 cm, Aydogan ve Soylu (2017),
8.87-11.10 cm, Glingdr ve Dumlupinar (2019), 7.3-
10 cm, Karaman (2022), 6.55-9.15 cm, GUlngor ve
ark. (2022), 8.01-12.06 cm arasinda degistigini
bildirmisler. Calismada elde ettigimiz sonuglar
arastirmacilarin bulgulariile uyum géstermektedir.

Basakta tane sayisi

Basakta tane sayisi bakiminda her iki yil ve
birlestirilmis analiz sonuglarina goére c¢esitler

arasindaki fark %1 seviyesinde 6nemli olurken,

cesit x yil interaksiyonu 6nemsiz bulunmustur.
Birlestirilmis analiz sonuglarina gore elde edilen
ortalama degerler 24.5-36.5 adet/bitki arasinda
degisirken, en distk tane sayisi Wafia cesidinde
sayim yapilirken, en yiiksek sayim ise Ceyhan-99
cesidinde yapilmistir. Konu ile ilgili olarak
arastirmacilarin; Aktas ve ark. (2017), 38.77-53.63
adet/bitki, (2022),  21.80-45.40
adet/bitki, (2022), 31.8-62.6
adet/bitki cm arasinda degistigini bildirmislerdir.

Karaman
Glngor ve ark.

Cizelge 4. Ekmeklik bugday ¢esitlerinde bitki boyu, basak uzunlugu ve basaktaki tane sayisina ait degerler
Table 4. Values of plant height, spike length and number of grains per spike in bread wheat varieties

cesit Bitki boyu (cm) Basak uzunlugu (cm) Basaktaki tane sayisi (adet/bitki)
2019-20 |2020-21 | Ortalama 2019-20 | 2020-21 | Ortalama | 2019-20 2020-21 Ortalama
Adana-99 101.7ab |95.0a |99.3A 12.2cd [11.4cd [11.9BC [33.9hbc 29.6 ac 31.3BD
Babil 94.0c 86.6 bc |90.3 BC 11.8d [11.4cd [11.6CD |30.3cd 26.5 cd 28.4D
Beyazhan 104.3a |96.6a |100.5A 13.0bd [10.5de [11.8BD |33.2bd 27.8 bd 30.5BD
Ceyhan-99 94.7 ¢ 87.0 bc |90.8 BC 142b [13.2ab |13.7A 39.0a 34.1a 36.5A
Ding 92.5cd |[86.4bc |[89.5BC 14.7 a 13.7a 142 A 35.2ab 28.8 bc 32,0CD
Nurkent 86.2d 81.2d 83.7D 12.1d 11.3cd [11.7CD |29.9d 27.2 bd 28,5 BC
Pevlivan 91.5cd [82.8cd |87.2CD 12.8 cd |12.3bc [12.5B 31.9d 309 ac 31,4CD
Sagittario 96.1bc |88.7b (92.4B 12.1cd [10.0e [11.0D 32.8 bd 28.0 bd 30.4 BD
Toros 94.8 ¢ 88.6b |91.78B 12.5cd [11.6c [12.0BC |30.1cd 31.8ab 31,0 BD
Wafia 105.3a |98.7a 102.0A 13.3bc [11.7c 12.5B 253 e 23.5d 244 E
Yil Ort. 96.3A 89.2B 92.7 129A 11.7B 12.3 32.1A 28.8B 30.5
Yil (Lsd) 2.01 0.44 0.91
CV(%) 4.14 3.20 3.71 5.45 3.28 5.42 6.86 9.44 8.17
Cesit(Lsa) 6.84 4.90 4.30 1.20 1.06 0.83 3.78 4.67 3.10
Yil*Cesit(isq) 6.44 1.25 4.65

0.05* seviyesinde énemli. **: 0.01 seviyesinde dnemli, O.D; istatistiksel olarak dnemli degildir.

Bin tane agirligi
Bin tane agirligi bakiminda birlestirilmis analiz

fark %1
seviyesinde 6nemli olurken, her iki yil ve gesit x yil

sonuclarina goére cesitler arasindaki

interaksiyonu énemsiz bulunmustur. Birlestirilmis
analiz sonuglarina gore elde edilen ortalama
degerler 30.5-38.8 g arasinda degisirken, en diisiik
agirlik Nurkent cesidinde tartim yapilirken, en
yliksek tartim ise Ceyhan-99 cesidinde tartim
yapimistir. Bin tane agirliginin, hem verim hem de
kalite ozelligi bakiminda 6nemli bir yere sahip
oldugunu bildirmistir (Unal, 2002). Konu ile ilgili
olarak; Tunca (2012), yaptigi calismada 39.3-47.0 g
arasinda, Dogan ve ark. (2014), 30.9-41.6 g
arasinda, Aktas ve ark. (2017), 29.13-35.38 g, Cig
ve ark. (2021) 20.7-37.2 g arasinda oldugunu

arastirmacilar bildirmislerdir. Rahman ve ark.

320

(2009) bin tane agirhgi bitkinin genetik 6zelliginin
yayinda cevre faktorlerin de etkilene bilecegini
bildirmislerdir. Ulkemizde bugday yetistiriciligi
yapilan tarim alanlarinda farkli iklim ve toprak
Ozelliklerine sahip olmalari, biyotik (hastalik ve
zararhlar vb.) ve abiyotik (kuraklik, tuzluluk vb.)
stres faktorlerinin etkileri sonucu verim ve kalitede
blyilk oranda degisime neden olmaktadir (Bulut,
2015).
arastirmacilarin bulgulariile uyum gostermektedir.

Calismada elde ettigimiz sonuglar

Tane verimi

Tane verimi bakiminda c¢esitler ve vyillar

arasindaki fark istatistiki olarak %1 seviyesinde
onemli  bulunmustur. Birlestirilmis  analiz
sonuclarina gére en disiik tane verimi 176.9 kg da-
Lile Babil ¢esidinde elde edilirken Nurkent, Toros

ve Wafia cesitleri takip etmis ve ayni istatiksel
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gurupta vyer almislar. En yiliksek tane verimi
Ceyhan-99 cesidinde 247.7 kg da! elde edilmistir.
Tane verimlerinin iklim kosullari ve ceside gore
farklihk gosterdigi bircok arastirmaci tarafinda
belirlenmistir. Konu ile ilgili yapilan ¢alismalarda;
Dogan ve ark. (2013) yaptiklari g¢alismalarda 15
ekmeklik bugday cesitlerinde tane verimin 211.8-
439.7 kg da* arasinda oldugunu, Karaman (2022),
yaptigi calismada tane verimi bakimindan
ortalama degerlerin 2002.2-712.9 kg da™ oldugu,
Gungor ve ark. (2022) 4 cgesit ve 28 ileri ekmeklik
bugday hattinin tane verimi bakimindan 391-641.2
kg da?l oldugu bildirmisler. Bircok arastirmaci
bakimindan cesit arasinda bayuk farkhliklarin
oldugunu bildirmektedir (Dogan ve Kendal, 2013;
Aktas ve ark. 2017; Subasi ve Ayranci, 2021).
Olusan bu farkliiginin bugdayda tane verimi
yil yagisin
yetistirme yilindaki sicaklik, cesit ozelligi, ekim

glibreleme, icerisinde dagilimi,
zamani, hastalik ve zararlilarla micadele gibi
faktorler verim ve kaliteyi etkiler (Smith ve
Googing,1999; Dogan ve Kendal, 2012; Dogan
2015; Sakin ve ark., 2015; Aktas ve ark., 2017; Cig
ve Karaman, 2019; Gingor ve ark. 2022). Daha
once bu konuda yapilan calismalarda bugdayda
verim ve kalite ozelliklerinin kullanilan ceside,

bolgenin ekolojik yapisina ve uygulanan kiltirel

islemlere gore degistigi belirlenmistir (Mut ve ark.,
2005, Aydogan ve ark., 2010).

Biyolojik verim

Biyolojik verim 6zelligi bakimindan her iki yil ve
birlestirilmis analiz sonuglarina gore c¢esitler
arasindaki fark %1 seviyesinde 6nemli olurken,
cesit x yil interaksiyonu 6nemsiz bulunmustur.
Birlestirilmis analiz sonuglarina gore bitki boyu
ortalama degerleri 582.5-644.1 kg da™ arasinda
degisirken, en disik biyolojik verim Babil
cesidinde, bunu Wafia c¢esidi takip etmistir. En
yuksek ortalama deger ise Sagittario ¢esidinde elde
edilirken bunu sirasiyla Ceyhan-99 ve Ding gesitleri
takip etmis ve aralarindaki fark istatiksel olarak
onemsiz olmustur. Biyolojik verim ile iliskin olarak
yapilan ¢alismalarda; Dogan ve ark. (2014), 764.3-
1043.6 kg dal, Ozen ve Akman (2015), 1215.0-
1910.0 kg da?! arasinda degisim gosterdigini
bildiren

uyum gostermektedir. Cesitler arasinda olusan bu

arastirmacilar galismamizin  bulgulari
farkhliklarin cesidin sap agirhigr 6zelliklerine iklim
ve cevre faktorlerine bagh olarak degisebilecegini
sOyleyebiliriz. Biyolojik verimin ylksek olmasi,
saman veriminin de ylksek olmasina neden
olmakta, hayvancilik yapan giftgiler tarafindan

tercih edilmesini saglamaktadir.

Cizelge 5. Ekmeklik bugday cesitlerinde bin tane agirligi, tane verimi ve biyolojik verimine ait degerler
Table 5. Values of thousand grain weight, grain yield and biological yield in bread wheat varieties

Cesit Bin tane agirhgi (g) Tane verimi (kg/da) Biyolojik verim (kg/da)

2019-20| 2020-21 | Ortalama |2019-20 |2020-21 Ortalama 2019-20 |2020-21 |Ortalama
Adana-99 36.7b |34.4bc |35.1B 234.3ab |[200.0b 215.2 B 635.5ab |585.4cd |607.9BD
Babil 34.7bc |33.2ce |34.0BC 185.5d 168.3d 176.9C 623.4b 541.5e 582.5D
Beyazhan 30.2e |309e |30.6E 218.8 bc [197.2 bc 208.0 B 653.7ab |596.7 bd |625.2 AC
Ceyhan-99 40.0a |37.7a |38.8A 260.3 a 235.1a 247.7 A 651.3ab |620.2ab |635.8A
Ding 33.8cd |36.0ab |34.98B 237.1ab |[203.4b 220.3 B 664.0 a 605.2ac |634.6 A
Nurkent 30.1e |309e |305E 199.6cd |[176.3d 187.9C 642.8 ab |605.4ac |624,1AC
Pevlivan 33.7cd [33.0ce |33.3BD 218.0bc [203.9b 211.0B 650.9ab |637.3a 644,1 A
Sagittario 32.2de |31.6de |31.9DE 219.8 bc [195.8 bc 207.8 B 638.6ab |628.6ab |633,6 AB
Toros 32.3de |329ce |32.6CD [191.8cd |181.8cd 186.8 C 622.1b 580.6cd |601,3CD
Wafia 359be |34.1bd |35.0B 198.8cd [173.9d 186.4C 629.3ab |566.6de |598,0D
Yil Ort. 33.8 33.4 33.7 216.0A 193.68B 204.8 640.6 A |596.7B 618.7
Yil (Lsd) 0.74 11.81 24.9
CV(%) 3.94 4,71 4.27 7.79 5.38 6.68 3.47 3.23 3.40
Cesit(isq) 2.29 2.70 1.79 28.73 17.88 17.11 33.14 38.27 26.3
Yil*Cesit(sq) 2.69 25.62 39.5

0.05* seviyesinde 6nemli.

**:0.01 seviyesinde 6nemli, O.D; istatistiksel olarak dnemli degildir.
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Hasat indeksi
Hasat indeksi 6zelligi bakimindan her iki yil %1

diizeyinde, birlestirilmis analiz sonuglarina gore
cesitler arasindaki fark %5 seviyesinde o6nemli
cesit
bulunmustur. Birlestirilmis analiz sonuglarina gore
%30.1-38.9
arasinda, en disik Nurkent gesidinde, en yulksek

olurken, x yil interaksiyonu Onemsiz

hasat indeksi ortalama degerleri
ortalama deger ise Ceyhan-99 cesidinde elde
edilmistir. Konu ile ilgili yapilan g¢alismalarda;
Tunca (2012), gesitlerin hasat indekslerinin %26.67
ile 46.60 arasinda oldugunu, Dogan ve ark. (2014)
yaptiklari %29.6-42.2 arasinda

degiskenlik gosterdigini, Ozen ve Akman (2015),

calismalarinda

yaptiklari calismada ise hasat indeksinin %30.0-
38.0
bildirmislerdir. Calismada elde ettigimiz sonuglar

arasinda degistigini arastirmacilar

arastirmacilarin bulgulariile uyum goéstermektedir.

Hektolitre agirhgi
Hektolitre ozelligi bakimindan analiz
sonuclarina goére cesitler arasindaki fark %1

seviyesinde 6nemli olurken, her iki yil ve gesit x yIl
interaksiyonu énemsiz bulunmustur. Birlestirilmis

analiz sonucglarina goére elde edilen ortalama
degerler 72.2-80.4 kg/hl arasinda degisirken, en
duslk hektolitre 72.2 kg/hl Ceyhan-99 ve Wafia
cesidinde alinirken, en yiksek ise 80.4 kg/hl Ding
cesidinde elde edilirken, Toros c¢esidi ile ayni
gurupta yer almislar. Bugday kalitesinde hektolitre
agirligl en cok kullanilan fiziki kriterlerden biridir.
Cesit oOzelligi ve iklim kosullari hektolitre agirhg
etkileyen faktorlerdendir. Cesit 1slahinda bin tane
agirhginda oldugu gibi, hektolitre agirhgi en 6nemli
kalite ve verim kriterlerinden birisidir. Konu ile ilgili
olarak; Ozen ve Akman (2015), yaptiklari calismada
76.2-81.5 kg/hl, Glngor ve ark. (2022), 4 gesit ve 28
ileri  ekmeklik bugday hattinin  hektolitre
bakimindan 72.2-80.5 kg/hl oldugu bildirmisler.
Hektolitre agirhginin c¢esidin genetik 6zelligi, tane
ozelligi ve c¢evre faktorlerinde etkilendigi
bildirilmektedir (Geng¢ ve ark., 1993). Hektolitre
agirhgr ekim zamani ve ekolojik kosullara gore

kurak
yuksek

degisebilmekte; vyazlik ekimlerde ve
hektolitre daha

olmaktadir (Elglin ve ark., 1999). Calismada elde

iklimlerde agirhg

ettigimiz sonuclar arastirmacilarin bulgularn ile
uyum gostermektedir.

Cizelge 6. Ekmeklik bugday cesitlerinde hasat indeksi, hektolitre ve protein oranina ait degerler
Table 6. The values of harvest index, hectoliter and protein ratio in bread wheat varieties

Cesit Hasat indeksi (%) Hektolitre (kg/hl) Protein orani (%)
2019-20 |2020-21 | Ortalama | 2019-20 2020-21 Ortalama |2019-20 |2019-20 Ortalama

Adana-99 36.4b 34.1b 35.1B 74.8 ef 73.4 de 739D 14.8 ab 15.1ac 15.2 AB
Babil 29.7 f 31.1cd |304C 75.7 de 76.4 bc 76.1C 12.9d 13.6 de 13.2E
Beyazhan 33.5be |33.0bc [33.2BC |75.8de 74.5 cd 75.2CD 15.2a 15.6 ab 15.4 AB
Ceyhan-99 399a 379a 389A 72.9fg 715e 72.2E 14.3 ac 15.6 ab 1498B

Ding 35.7 bc 32.9bc |34.3BC 80.6a 80.1a 80.4A 15.5a 16.1a 15.8A
Nurkent 31.0 ef 29.1d 30.1E 78.4 bc 78.4 ab 78.4B 13.0d 133e 13.1E
Pevlivan 33.4ce 32.0bc |32.7CD |[77.5cd 78.8 ab 78.2B 13.1cd 13.9de 13.5DE
Sagittario 343bd |31.1cd [32.7CD |74.4¢f 74.6 cd 745D 14.5 ab 15.1 bc 14.8 BC
Toros 30.8 ef 31.3cd |31.1DE 79.5 ab 80.8a 80.1A 13.6 bd 13.9de 13.8 DE
Wafia 31.6 df 30.7cd [31.2DE 7248 72.0de 72.2 E 13.7 bd 144 cd 14.0 CD

Yil Ort. 33.6 A 32.3B |33.0 76.2 76.0 76.1 146 A 14.1B 14.4

Yil (Lsd) 0.97 0.38 0.45

CV(%) 5.03 4.13 4.68 1.43 2.01 1.70 5.31 4.02 4.56
Cesit(Lsa) 2.90 2.29 1.92 1.87 2.62 1.67 1.28 1.01 0.82
Yil*Cesit(sq) 0.91 2.51 1.22
0.05* seviyesinde dnemli. **: 0.01 seviyesinde dnemli, O.D; istatistiksel olarak dnemli degildir.

Protein orani Onemsiz  bulunmustur.  Birlestirilmis  analiz

Protein orani bakimindan yil %1 duzeyinde,  sonuclarina gore protein orani %13.1-15.8

birlestirilmis analiz ve cesit x yil interaksiyonu
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arasinda, en disik Nurkent cesidinde ve bunu
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Babil cesidi takip ederken, en yiksek ortalama
deger ise Ding ¢esidinde elde edilmistir. Glngor ve
ark. (2022) 4 cesit ve 28 ileri ekmeklik bugday
hattinin protein orani bakimindan %14.3-18.0
arasinda degistigi bildirirken, bugdayda protein
orani genotip, bdlgenin ekolojik yapisina ve
yetistirme tekniklerine gore degisim gosterdigini
arastirmacilar bildirmistir (Mut ve ark., 2007;
Dogan, 2015; Ozen ve Akman; 2015; GUngor ve
Dumlupinar, 2019). Unal (2002), bugdayda protein
miktarinin tir, cesit ve gevre kosullari ve Uretim
teknigine bagl olarak %6-22 arasinda oldugunu ve
yurdumuzda protein miktarinin topbaslarda %9-
13, ekmeklik bugdaylarda %10-15, makarnalk
%11-17

Calismada

bugdaylarda arasinda
bildirmektedir.

oranlari

degistigini
saptanan protein

genel olarak bu bulgularla
(1997),

oraninin kalitiminin oldukga karmasik oldugunu ve

uyum

icerisindedir. Tosun ve ark. protein

cevresel varyasyonun fazla olmasi nedeniyle
beklenen sonuglarin ortaya cikmadigini
bildirmislerdir.
Sonug ve Oneriler

Ekmeklik bugday Ulkemiz de oldugu gibi

Guneydogu Anadolu Bolgesinde tarimi ve bolge

ekonomisi 6nemli bir yere sahiptir. Calisma
Mardin-Kiziltepe ekolojik kosullarinda 6nemli
dizeyde vyetistiriciligi yapilan tescilli gesitlerin
bolgeye ekonomik agidan verimli ve kaliteli uygun
cesitlerin belirlenmesi yonelik yapilmistir. Kuru
sartlarda verim potansiyeli bakimindan
degerlendirdigimizde Ceyhan-99 cesidinde ©n
plana c¢ikmistir. Protein ve hektolitre ozelligi
bakimindan ise Ding cesidi 6n plana c¢ikmistir.
Verim ve kalite bakimindan 6n plana ¢ikan Ceyhan-
99 cesidi ile Ding cesitleri tekrardan birkac yil daha

tekrarlanmasinda daha uygun olacaktir.

Cikar Catismasi Makale
aralarinda herhangi bir ¢ikar ¢atismasi olmadigini

Beyani: yazarlari
beyan ederler.

Yazar Katkisi: Calismanin planlanmasi, kurulmasi,
ylrittirmesi, verilerin elde edilmesi, verilerin
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incelenmesi ve makalenin yazilmasi Serap DOGAN
ve Yusuf DOGAN tarafinda ortak yapilmistir.
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ABSTRACT

This study was carried out to determine the phenological, morphological traits and yield
values of some standard apple cultivars grafted on M9 and MM106 clonal rootstocks in
Ordu (Tirkiye) ecological conditions. In this context, in regional conditions, blooming
periods, harvest dates, rootstock and trunk development, yield and yield efficiency
values of rootstock/cultivar combinations were examined. According to the research
findings, the earliest first bloom (14/11 April) and full bloom (18/17 April) were observed
in the Granny Smith/M9 combination, while the earliest harvest was realized in Mondial
Gala/M9 (11 September, 29 August) and Galaxy Gala/MM106 (29 August) combinations.
Also, the yield was determined between 2.49 kg tree? (Fuji/MM106)-8.95 kg tree
(Mondial Gala/M9), and yield efficiency was determined between 0.14 kg cm™
(Fuji/MM106)-1.16 kg cm? (Mondial Gala/M9). In the principal component analysis
results, the first component was associated with crown width, canopy volume, shoot
diameter, vyield, yield efficiency, and shoot length and explained 48.3% of the total
variation. The second component explained 33.1% of the total variation of the obtained
data and was determined to be related to crown height, rootstock diameter, and trunk
diameter. As a result, it was concluded that the morphological development and
phenological stages of the examined rootstock/cultivar combinations were generally
suitable for the ecological conditions of Ordu province.

Key Words: Blooming, Canopy volume, Malus domestica, Rootstock, Yield efficiency
0z

Bu calisma, Ordu (Turkiye) ekolojik kosullarinda M9 ve MM106 klon anaglarina asili bazi
standart elma gesitlerinin fenolojik, morfolojik 6zellikleri ve verim degerlerinin
belirlenmesi amaciyla yapilmistir. Bu kapsamda, bolge kosullari altinda anag/gesit
kombinasyonlarinin giceklenme dénemleri, hasat tarihleri, anag ve gévde gelisimi, verim
ve verim etkinlik degerleri incelenmistir. Arastirma bulgularina goére en erken ilk
ciceklenme (14/11 Nisan) ve tam c¢iceklenme (18/17 Nisan) Granny Smith/M9
kombinasyonunda gozlemlenirken, en erken hasat Mondial Gala/M9 (11 Eylal, 29
Agustos) ve Galaxy Gala/MM106 (29 Agustos) kombinasyonlarinda gergeklesmistir.
Ayrica, verim 2.49 kg aga¢? (Fuji/MM106)-8.95 kg aga¢! (Mondial Gala/M9) arasinda,
verim etkinligi ise 0.14 kg cm™ (Fuji/MM106)-1.16 kg cm2 (Mondial Gala/M9) arasinda
tespit edilmistir. Temel bilesen analizi sonuglarinda, birinci bilesen tag genisligi, kanopi
hacmi, strglin ¢api, verim, verim etkinligi ve slirgiin uzunlugu ile iliskilendirilmis ve
toplam varyasyonun %48.3'tinl agiklamistir. Elde edilen verilerdeki toplam degisimin
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%33.1'ini acgiklayan ikinci bilesenin ise tag yliksekligi, anag¢ capi ve gévde capi ile iliskili oldugu belirlenmistir. Sonug olarak,
incelenen anag/cesit kombinasyonlarinin morfolojik gelisim ve fenolojik evrelerinin Ordu ili ekolojik kosullarina genel olarak

uygun oldugu kanaatine variimistir.

Anahtar Kelimeler: Ciceklenme, Kanopi hacmi, Malus domestica, Anag, Verim etkinligi

Introduction

Apple (Malus domestica Borkh.) is one of
today's most cultivated temperate climate-type
fruits. Its high adaptability has facilitated the
spread and cultivation of this species over large
areas. The fact that Tirkiye is among the
homeland of apples has led to the emergence of
many local types and has revealed a tremendous
genetic richness (Osmanoglu and Balta, 2021).
However, considering the developments in
modern agricultural techniques and consumer
preferences, ensuring the standard in production
and growing quality and high-yielding products
have increased their importance day by day. As it
is known, high yield is one of the most important
goals of fruit breeding (Byrne, 2012). In addition,
there are important breeding targets for
developing product quantity and morphological
characteristics such as low cold damage and
resistance to diseases and pests.

Especially with the development of dwarf
clonal rootstocks, intensive planting systems and
pruning applications have increased the vyield
the apple

Rootstocks growth,

unit area in
affect

development, fruit quality and

from production.

yield, scion
resistance to
biotic-abiotic stress conditions (Wang et al,,
2019).

susceptible to spring (late) frosts. It has been

Like most fruit species, the apple is

reported that a single frost event during the
flowering period can damage or kill flower buds
(Eccel et al., 2009). It has also been reported that
adverse weather conditions reduce fruit quality
and product quantity (Dalhaus et al., 2020).

through adaptation studies,
the

morphological developments, and phenological

Therefore,

determining yield performances,
characteristics of popular cultivars demanded by
the consumer in the ecological conditions of

different regions of Tirkiye will help the selection
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of cultivars in new orchards to be established. In
this way, the factors that can reduce production
and quality will be minimized by choosing high-
yielding cultivars that are resistant to cold.

The main aim of this study was out to evaluate
the
characteristics

phenological and vyield
apple

cultivar combinations grafted on M9 full-dwarf

morphological,
of rootstocks/standard
and MM106 semi-dwarf clonal rootstocks grown
in Ordu (Turkiye) ecology condition.

Materials and Methods

Plant materials

This study was performed in Ordu University
Faculty of Agriculture Application and Research
Field with Mondial Gala, Jeromine and Granny
Smith cultivars grafted on M9 clonal rootstock,
and Granny Smith, Fuji, Galaxy Gala, Red Chief
and Scarlett Spur cultivars grafted on MM106
clonal rootstock in 2017-2018. The altitude of the
10 the

cultivar/rootstock combinations examined was

study area is m. Planting of
carried out in 2015. The plot with the cultivars
grafted on M9 rootstock was 3.0 x 1.2 m, and the
plot with cultivars grafted on MM106 rootstock
was established in 3.5 x 3.0 m row spacing. All
cultural practices, such as pruning, irrigation,
fertilization, and weed control, were carried out
regularly in the study area.
According to the climate data for many years
Ordu (1959-2022), the

temperature is 18.4 °C, the lowest temperature is

in average highest
11.3 °C, the annual average temperature is 14.5
°C, and the annual average precipitation is 1049.1
mm (Anonymous, 2023).

Methods
The experiment was designed according to the
completely randomized plots with three

replications and four trees in each replication.
Considering the planting year, trees with similar



Yarilgacg et al., 2023. Harran Tarim ve Gida Bilimleri Dergisi, 27(3): 325-332

growth strength were selected. Observations and
measurements were carried out on trees in 2017
(3 years-old) and 2018 (4 years-old). However,
since blooming and fruit set did not occur in Fuji,
Galaxy Gala, Red Chief, and Scarlett Spur cultivars
grafted on MM106 rootstock in 2017, these
characteristics could not be examined.

budburst, full
bloom, end of bloom, number of days from full

Phenologically, first bloom,

bloom to harvest, and harvest dates were
observed in the study (Yasasin et al., 2006;
Yarilgac et al., 2009; Ozturk and Ozturk, 2016).
Morphologically, crown height (cm), crown width
(cm), canopy volume (m?3), rootstock diameter
(mm), trunk diameter (mm), and shoot diameter
(mm) were determined (Baytekin and Akga, 2011;
Balta et al., 2015).

The yield of the cultivars was determined by
weighing the product obtained from each tree (kg
tree!), while the vyield efficiency (kg cm™) was
calculated by dividing the total yield of the tree by
the trunk cross-sectional area (Ozkan et al., 2009).

The data obtained from the experiment were
analyzed in the JMP 16.0 software, and the ‘Tukey
Multiple Comparison Test’ (p<0.05) was used to
compare the differences between the means. The
biplot graph was constituted using yield and
determined in  the

morphologic  traits

rootstock/cultivar combinations investigated.

Results and Discussion

Budburst, first bloom, full
bloom, harvest date, and full bloom to harvest

bloom, end of

date of the cultivars were determined by making
phenological observations in 2017 and 2018
(Table 1, Table 2). However, due to the absence
of blooming in Fuji, Galaxy Gala, Red Chief, and
MM106
rootstock in the observations made in 2017, data

Scarlet Spur cultivars grafted on
on these observations could not be obtained. In
this context, the first bloom occurred on April 14
(Granny Smith/M9) at the earliest and April 19
(Mondial Gala/M9, Jeromine/M9) at the latest in
2017. Full bloom was observed between April 18

(Granny Smith/M9) and April 25 (Mondial
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Gala/M9, Jeromine/M9). The days from full
bloom to harvest ranged from 141 days (Mondial
Gala/M9) to 184 days (Granny Smith/M9). In
2018, however, the first bloom of the cultivars
occurred on April 11 (Granny Smith/M9, Scarlet
Spur/MM106) at the earliest and April 18
(Mondial Gala/M9) at the latest. Full blooming
was observed between April 16 (Scarlet
Spur/MM106) and April 24 (Mondial Gala/M9).
The days from full bloom to harvest ranged from
129 days (Mondial Gala/M9) to 178 days (Granny
Smith/M9).

The apple
cultivation might risk damage to spring frosts in

earlier blooming period in
some regions (Legave et al.,, 2013). For this
reason, it is considered an important criterion to
know the bloom dates during the establishment
phase of the orchards. In addition, it is reported
that the date of full bloom is important in
determining the harvest time in cultivars (Akcay
et al., 2009; Arikan et al., 2015). Determination of
phenological stages also contributes to
implementing some cultural practices such as
and disease-pest

control, along with comparing the adaptability of

fruit thinning, pollination,
different cultivars to a region and observing the
effects of environmental factors (Petri et al.,
2012).
blooming dates between years in the present

Generally, there were differences in
study. This may be due to climatic events that
change over the years (Karsi and Aslantas, 2016;
Ozturk and Ozturk, 2016). In a study carried out in
Konya ecological conditions, it was reported that
the first bloom of Fuji, Braeburn, Jonagold,
Golden Delicious, Summer Red, Jersey Mac and
Red Chief cultivars grafted on M9 and M26
rootstock occurred between April 11 (Summer
Red) - May 13 (Braeburn) and full bloom occurred
between May 3 (Summer Red) May 19
(Braeburn) (Arikan et al., 2015). In a study

conducted with Cooper 7 SB2, Golden Delicious,

Granny Smith, Jersey Mac, Red Chief, Starkrimson
Delicious, and Super Chief cultivars grafted on
MM106 rootstock in Samsun ecology in 2013 and
2014, the first bloom was found on 8 April (Jersey
Mac, Red Chief)-24 April (Cooper 7 SB2) and 27
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March (Jersey Mac)-13 April (Cooper 7 SB2,
Golden Delicious), full bloom 22 April (Jersey Mac,
Red Chief)-30 April (Cooper 7 SB2), and 10 April
(Jersey Mac)-20 April (Golden Delicious, Super
Chief), harvest 7 July (Jersey Mac)-16 October
(Granny Smith) and 8 July (Jersey Mac)-16
October (Granny Smith), the number of days from
full bloom to harvest was reported between 76
(Jersey Mac)-141 (Red Chief) and 89 (Jersey Mac)-
187 (Granny Smith) (Ozturk and Ozturk, 2016).

Accordingly, it is seen that there are differences
between phenological dates in studies conducted
in different parts of Turkiye. There are also
phenological differences in our study. It is thought
that cultivar and altitude (Bayazit et al., 2019)
precipitation, photoperiod, and solar radiation
(Cho et al., 2021), temperature (Delgado et al.,
2021), and cultural practices (ikinci and Bolat,
2016) may affect these differences.

Table 1. Bud burst, first bloom and full bloom of apple cultivars grafted on M9 and MM106 clonal rootstocks

. Bud Burst First Bloom Full Bloom

Cultivar/Rootstock

2017 2018 2017 2018 2017 2018
Mondial Gala/M9 27.03 23.03 19.04 18.04 25.04 24.04
Jeromine/M9 28.03 25.03 19.04 16.04 25.04 22.04
Granny Smith/M9 29.03 29.03 14.04 11.04 18.04 17.04
Granny Smith/MM106 29.03 28.03 15.04 14.04 20.04 18.04
Fuji/MM106 nd* 29.03 nd 15.04 nd 19.04
Galaxy Gala/MM106 nd 28.03 nd 15.04 nd 21.04
Red Chief/MM106 nd 30.03 nd 14.04 nd 18.04
Scarlet Spur/MM106 nd 30.03 nd 11.04 nd 16.04

*nd, non-defined.

Table 2. End of bloom, harvest date and full bloom to harvest date of apple cultivars grafted on M9 and MM106 clonal

rootstocks
Cultivar/Rootstock End of Bloom Harvest Date FBTHD*
2017 2018 2017 2018 2017 2018

Mondial Gala/M9 30.04 29.04 11.09 29.08 141 129
Jeromine/M9 30.04 28.04 4.10 20.09 164 153
Granny Smith/M9 25.04 24.04 17.10 10.10 184 178
Granny Smith/MM106 28.04 25.04 17.10 10.10 182 177
Fuji/MM106 nd* 24.04 nd 10.10 nd 176
Galaxy Gala/MM106 nd 27.04 nd 29.08 nd 132
Red Chief/MM106 nd 27.04 nd 20.09 nd 157
Scarlet Spur/MM106 nd 24.04 nd 20.09 nd 159
*FBTHD, Full blom to harvest date. **nd, non-defined.

Morphologically determined crown height, 245 cm (Granny Smith/MM106)-3.47 cm
crown width and canopy volume values in the (Fuji/MM106); shoot diameter 4.36 mm

examined cultivars were presented in Table 3,
rootstock diameter, trunk diameter and shoot
diameter values were shown in Table 4 and shoot
in Table 5.
Accordingly, in the measurements made in 2017,

length values were presented

the crown height of the cultivars was 150.83 cm
(Jeromine/M9)-191.75 cm (Fuji/MM106); crown
width 69.00 cm (Granny Smith/MM106)-142.00
cm (Jeromine/M9); canopy volume 0.32 m3
(Granny Smith/MM106)-1.19 m3 (Jeromine/M9);
rootstock diameter 3.53 cm (Granny Smith/M9)-
4.68 cm (Galaxy Gala/MM106); trunk diameter
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(Jeromine/M9)-6.32 mm (Scarlet Spur/MM106)
and shoot length 37.30 cm (Mondial Gala/M9)-
74.20 cm (Red Chief/MM106). In 2018, the crown
height of the cultivars was 160.00 cm (Red
Chief/MM106)-217.5 cm (Galaxy Gala/MM106);
crown width 106.67 cm (Scarlet Spur/MM106)-
185.83 cm (Galaxy Gala/MM106); canopy volume
0.83 m3 (Granny Smith/MM106)-2.95 m3 (Galaxy
Gala/MM106); rootstock diameter 4.85 cm
(Jeromine/M9)-6.53 cm (Scarlet Spur/MM106);
trunk diameter 3.11 cm (Jeromine/M9)-4.89 cm
(Scarlet  Spur/MM106);

shoot diameter was
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determined as 5.35 mm (Jeromine/M9)-7.55 mm
(Scarlet Spur/MM106) and shoot length 43.80 cm
(Scarlet  Spur/MM106)-59.90
Smith/M9). In the morphological measurements
made in this study, the highest values of crown

cm  (Granny

height, crown width, and canopy volume were
the Gala/MM106
combination. Among other cultivars, it can be said
that these traits have higher values in cultivars
grafted on M9 rootstock than in cultivars grafted

obtained from Galaxy

on MM106. There was no significant difference

between the cultivars' rootstock diameter and
trunk diameter values (p<0.05). However, the
highest rootstock and trunk diameter values were
determined in Galaxy Gala/MM106 cultivar.
Therefore, it can be said that Galaxy Gala/MM106
cultivar stands out in tree development in Ordu
ecology. In addition, it was determined that the
highest shoot diameter development was in
Scarlet Spur/MM106 (6.3 mm) and Red
Chief/MM106 (6.0 mm), and the shoot length was
in Red Chief/MM106 (63.8 mm).

Table 3. Crown height, crown width and canopy volume data of apple cultivars grafted on M9 and MM106 clonal rootstocks

Cultivar/Rootstock Crown Height (cm) Crown width (cm) Canopy volume (m3)
2017 2018 Mean 2017 2018 Mean 2017 2018 Mean
Mondial Gala/M9 169.2 200.0 184.6 a 123.8 173.3 148.5a 1.02 2.36 1.7 ab
Jeromine/M9 150.8 180.8 165.8 a 142.0 136.7 139.3 ab 1.20 1.33 1.3ab
Granny Smith/M9 172.0 197.5 184.8 a 107.5 142.5 125.0 abc 0.79 1.60 1.2 ab
Granny Smith/ MM106 171.3 167.5 1694 a 69.0 1125 90.8 c 0.32 0.84 0.6b
Fuji/MM106 191.8 180.0 1859a 102.5 134.2 118.3 abc 0.79 1.32 1.1ab
Galaxy Gala/MM106 165.1 217.5 1913 a 120.0 185.8 152.9a 0.93 3.00 20a
Red Chief/MM106 173.1 152.5 162.8 a 97.5 1233 110.4 abc 0.65 0.92 0.8b
Scarlet Spur/MM106 159.6 201.7 180.6 a 95.5 113.3 104.4 bc 0.57 1.02 0.8b

The differences among the means indicated with different lower-case letters vertically are significant (Tukey’s test, P < 0.05).

Table 4. Rootstock diameter, trunk diameter and shoot diameter of apple cultivars grafted on M9 and MM106 clonal

rootstocks
. Rootstock diameter (mm) Trunk diameter (mm) Shoot diameter (mm)
Cultivar/Rootstock
2017 2018 Mean 2017 2018 Mean 2017 2018 Mean
Mondial Gala/M9 39.6 60.2 49.9a 25.4 35.8 30.6a 4.7 6.2 5.5ab
Jeromine/M9 41.9 48.5 45.2 a 24.8 31.1 279a 4.4 5.4 49b
Granny Smith/M9 35.3 55.6 45.4 a 24.5 39.7 32.1a 5.0 6.2 5.6 ab
Granny Smith/MM106 37.9 56.7 47.3 a 28.4 42.8 35.6a 5.5 5.6 5.5ab
Fuji/MM106 46.1 64.7 55.4a 34.7 47.1 40.9 a 5.7 5.5 5.6 ab
Galaxy Gala/MM106 46.8 79.0 62.9a 33.5 51.6 42.6a 5.3 5.8 5.5ab
Red Chief/MM106 40.2 60.8 50.5a 32.0 43.9 38.0a 5.8 6.1 6.0a
Scarlet Spur/MM106 41.5 62.6 52.1a 30.2 45.9 38.1a 5.7 6.8 6.3a

The differences among the means indicated with different lower-case letters vertically are significant (Tukey’s test, P < 0.05).

Also,
determined in the study were shown in Table 5.

the vyield and vyield efficiency data

The yield per tree obtained from the cultivars was
1.27 kg tree! (Granny Smith/MM106)-5.57 kg
tree! (Mondial Gala/M9). Yield efficiency was
determined between 0.20 kg cm? (Granny
Smith/MM106)-1.10 kg cm? (Mondial Gala/M9)
in 2017. In 2018, the yield per tree obtained from
the cultivars was determined as 2.49 kg tree
(Fuji/MM106)-12.49 kg tree™ (Granny Smith/M9),
while the vyield efficiency was 0.14 kg cm?
(Fuji/MM106)-1.22 kg cm? (Mondial Gala/M9).
The yield characteristics were higher in M9

rootstock grafted cultivars in the study. On the
basis of cultivars, it was observed that Mondial
Gala/M9 and Granny Smith/M9 had the highest
values. Previously, Soylu et al. (2003) reported
that the highest yield and yield efficiency among
the cultivars grafted on MM106 rootstock was
obtained from the Granny Smith cultivar in
(2008)
expressed that Granny Smith had the highest
yield in cultivars grafted on M9 and MM106
rootstocks in Nigde conditions, and Mondial Gala

Gorukle (Bursa) conditions. Ceylan

and Galaxy Gala cultivars had the lowest. Dousti
(2010) stated that the highest yield characteristics
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were obtained from Fuji cultivar in the study  the study and the studies in the literature. As a
conducted with cultivars grafted on M9 rootstock matter of fact, the location of the orchard,
in Ankara conditions. Accordingly, it has been regional differences, rootstock/cultivar
observed that there are some similarities and combinations, tree age, and cultural practices can
differences between the findings obtained from affect yield characteristics (Balta et al., 2020).

Table 5. Shoot length, yield and yield efficiency of apple cultivars grafted on M9 and MM106 clonal rootstocks

Cultivar/Rootstock Shoot length (mm) Yield (kg tree™) Yield efficiency
2017 2018 Mean 2017 2018 Mean 2017 2018 Mean
Mondial Gala/M9 37.3 57.4 47.4 b 5.57 12.34 8.95a 1.10 1.22 1.16a
Jeromine/M9 43.0 51.0 47.0b 3.25 8.46 5.85a 0.68 1.14 091a
Granny Smith/M9 50.5 59.9 55.2 ab 3.88 12.49 8.19a 0.82 1.02 0.92 a
Granny Smith/MM106 62.6 41.3 51.9ab 1.27 6.42 3.85a 0.21 0.46 0.33b
Fuji/MM106 57.0 49.5 53.3ab nd 2.49 2.49a nd 0.14 0.14b
Galaxy Gala/MM106 49.6 46.3 48.0 ab nd 3.69 3.69a nd 0.25 0.25b
Red Chief/MM106 67.7 59.9 63.82a nd 3.69 3.69a nd 0.25 0.25b

The differences among the means indicated with different lower-case letters vertically are significant (Tukey’s test, P < 0.05).

As a result of principal component analysis, yield efficiency, and shoot length accounting for
two components with an eigenvalue above one 48.3% of the data. PC 2, explaining 33.1% of the
was formed. The first two components formed data, was related to crown height, rootstock
explained 81.5% of the data. PC 1 was associated diameter, and trunk diameter (Figure 1).
with crown width, canopy, shoot diameter, yield,

4
3 Rootstock diameter Galaxy Gala/MM106
Trunk diameter Crown height
2 Crown volume
Fuji/MM106 Crown width
1

Shoot diameter

Scarlet Spur/MM106 Mondial Gala/M9

Yield

PC2 (33.1 %)
o

Shoot length

1 Red Chief/MM106 Granny Smith/M9
) Yield efficiency
Granny Smith/MM106 )
g Jeromine/M9

-2

-3

4 i

-4 -3 -2 -1 0 1 2 3 4

PC1 (48.3 %)

Figure 1. Component plot of the two-principal component in the investigated apple
cultivars based on morphological characteristics
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Conclusion

the
morphological

In study, phenological observations,

developments and yield
characteristics were determined Granny Smith,
Mondial
grafted on M9 clonal rootstock, and Granny
Smith, Fuji, Galaxy Gala, Red Chief, and Scarlet
Spur apple cultivars grafted on MM106 clonal
The that

rootstock/cultivar combinations are suitable for

Gala, and Jeromine apple cultivars

rootstock. findings showed
cultivation under the ecological conditions of the
region. Among the examined cultivars, Mondial
Gala/M9, Granny Smith/M9, and Jeromine/M9
combinations had the highest results in terms of
yield and vyield efficiency. Therefore, it was
observed that the -cultivars grafted on M9
rootstock came to the forefront in this respect
compared to MM106 rootstock. It is thought that
maintaining phenological and morphological
measurements on these cultivars is important in
revealing the yield characteristics more clearly. In
conclusion, the findings obtained during the study
will provide important information to the region
producer about the use of dwarf and semi-dwarf
rootstocks, one of the important steps of modern
fruit cultivation, and the performance of cultivars

grafted on these rootstocks.
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Arastirmanin amaci, ‘Gemlik’ zeytin gesidinin sulama yapilan ve yapilmayan agaglarina,
ciceklenme 6ncesi ve sonrasi donemlerde, yapraktan farkli mineral (KNO3+H3BO3+ZnSO4
ve Ure+MgS0s,) ve organomineral giibre (Raykat Growth, Raykat Start ve Fitomare)
uygulamalarinin agag¢ basina verim ve meyve kalite parametreleri ile yag kalitesine
etkilerini incelemektir. Yapilan calismada glibreleme ve sulama uygulamalarinin agag
basina verim ve 100 tane agirliginda etkili oldugu; meyve et agirligi, meyve et/cekirdek
oraninda sadece sulamanin etkili oldugu belirlenmistir. Genel olarak farkli uygulama
dénemlerinin bazi parametreler Uzerine etkisinin olmadigi saptanmistir. En yiksek
degerler, sulama yapilan kosullarda, aga¢ basina verimde Raykat Growth organomineral
giibre uygulamasinda (49.7 kg/agag), 100 tane agirliginda ise Ure+MgSOs giibre
uygulamasinda (402.7 g/meyve) belirlenmistir. Toplam yag analizinde sulamanin ve
glbrelemenin etkili oldugu, sulama yapilmayan agaclarda yag oraninin daha fazla oldugu
saptanmistir. Ancak sulanan kosullarda aga¢ basina verim degeri arttigi icin yag icerigi
artan verim degeriyle sulamali kosulda toplamda daha yiiksek oldugu dikkati ¢ekmistir.
Toplam yag verimi %7.29-24.8 arasinda degismis olup, en ylksek deger (%24.8) Raykat
Growth organomineral gibreden alinmistir. Zeytinlerden alinan yag oOrneklerinde 11
farkh yag asidi (miristik, palmitik, palmitoleik, heptadekonaik, stearik, oleik, linoleik,
linolenik, Cis-8.11.14-Eicosatrien, trikosenik ve lignoserik asit) belirlenmistir.

Anahtar Kelimeler: Yag asidi, Kuraklik, Organomineral gilibre

ABSTRACT

The aim of this study is to determine the effects of foliar mineral (KNO3+H3BO3+ZnS0O4
and urea+MgS04) and organomineral (Raykat Growth, Raykat Start and Phytomare)
fertilizers with and without irrigation applications on the yield per tree, fruit quality
criteria with olive oil content before and after flowering periods of ‘Gemlik” olive cultivar.
The application of fertilization and irrigation techniques was found to be effective in
enhancing the yield per tree and the weight of 100 grains. Additionally, irrigation was
found to be effective in improving the fruit flesh-to-seed ratio. However, it was
determined that different application periods did not have a significant impact on certain
parameters. Among the various treatments applied, the highest yield per tree of 49.7 kg
was achieved with the irrigated Raykat Growth organomineral fertilizer application. On
the other hand, the highest weight of 100 grains, at 402.7g per fruit, was obtained with
the combination of irrigated and Urea+MgS04 fertilizer application. The study revealed
that both irrigation and fertilization were effective in the analysis of total oil, and the oil
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rate was higher in non-irrigated trees. However, the oil content was found to increase with higher yield under irrigated
conditions, as the yield value per tree was greater when irrigated. The total oil yield ranged from 7.29% to 24.8%, with the
highest value (24.8%) obtained from the Raykat Growth organomineral fertilizer treatment. Analysis of the oil samples
revealed the presence of eleven different fatty acids, including myristic, palmitic, palmitoleic, heptadeconaic, stearic, oleic,
linoleic, linolenic, Cis-8.11.14-Eicosatrien, trichonic, and lignoceric acids.

Key Words: Fatty acid, Drought, Organomineral fertilizer
Giris

Diinyada en eski kiltire alinan bitkilerden
birisi olan zeytinin anavataninin Suriye’nin bati
kiyilari, Kibris Adasi, Hatay, Kahramanmaras ve
Mardin bolge oldugu
savunulmaktadir (Kanievski ve ark., 2012), Zeytin,

illerini  icine alan
Akdeniz ikliminin hakim oldugu alanlarda dogal
1996).

Diinya’da kuzey ve gliney yarim kurelerin 30° ve

olarak  yetisebilmektedir  (S6nmez,

45° enlem dereceleri arasindaki subtropik iklim
kusagindaki 58 lilkede yetistiriciligi yapilan zeytin,
en fazla Akdeniz’e kiyisi olan ispanya, Italya,

Yunanistan, Tunus, Tirkiye, Portekiz, Suriye,

Libya, Fas ve Cezayir gibi Ulkelerde

S6z konusu (lkeler,
%90’ ik
saglamaktadirlar. Zeytin, ayni zamanda 6nemli bir

yetistirilmektedir. diinya

zeytin dretiminin bolimund
endustriyel turdir. Zeytinden fiziksel yontemlerle
elde edilen zeytinyagl, yagh tohumlardan farkl ve
natlirel olarak tuketime sunulabilen bitkisel bir
1951; Ranalli 2000).

Zeytinyaginin kalorisi yiksek olup, yagda ¢oziinen

yagdir (Bailey, ve ark.,
A, D, E, K vitaminlerini icerir. Ana yag asidi
bilesenleri ise; oleik, linoleik, palmitik asit olup,
kendine has tad ve kokusu ile diger bitkisel
yaglardan cok daha fazla tercih edilmektedir
(Oktar ve ark., 1983). Dinya’da, 2021 vyilinda
23.054.310 ton zeytin Uretimi yapilmistir (FAO,
2022). %74’ inl
geleneksel, %21’ini konvansiyonel ve %5’ini sik
dikim yapilan bahceler  olusturmaktadir.
Turkiye’de 2022 yilinda 2.976.000 ton zeytin
bunun 938.217 tonu sofralik,
2.037.783 tonu yaghk olarak degerlendirilmistir

Uretim alanlarinin  yaklasik

Uretilmis olup,

(TUIK, 2022). Uretim alanlarimizin = %30°u
sulanabilir,  %70’ini ise kurak  kosullar
olusturmaktadir.  Agirlikh  olarak, ‘Gemlik’,

‘Ayvalik’, ‘Memecik’, ‘Domat’, ‘Kilis Yaglik’, ‘Nizip
Yaghk’, ‘Sari Ulak’, ‘Uslu’ve ‘Halhal’’ sofralik ve
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yaglk olarak yetistirilen zeytin gesitlerimizdir.
Sofralik ve yaglik zeytinde verim ve kaliteyi
arttirma amach c¢alismalar hiz kazanmistir. Zira
zeytin, ¢ok sayidaki essiz 6zelligiyle ylzyilin bitkisi
(2004),
‘Gemlik’ zeytin ¢esidine bazi yaprak glbrelerini
(10-33-21+1.8 B ve 8-16-40 multimineral) Ug
degisik donemde uygulamistir. Donemler zeytin

olarak degerlendiriimektedir. Ozkaya

agacinin fizyolojisine bagh olarak se¢ilmis olup,
uygulamalar; c¢iceklenme ve meyve tutumunu
desteklemek amaciyla kistan ¢ikmakta olan
agaclara ciceklenme oOncesi safhada (subat sonu

veya mart basi); vegetatif blyime ile cicek

gelisimi arasindaki dengeyi kurmak amaciyla
meyveler mercimek bulydkligine ulastiginda
(mayis sonu veya haziran basl); meyvenin

gelismesi ve olgunlagsmasini saglamak amaciyla
tohum sertlesme asamasinda yapilmistir. Sonug
%1’lik
oncesinde uygulandiginda fark vyarattigl, %1.8

olarak, ozellikle dozun ¢iceklenme

dizeyinde bor iceren glibrenin c¢iceklenmeyi
arttirarak daha etkin oldugu bildirilmistir. Ayrica
ciceklenme sonrasinda ise potasyumun meyve
kalitesini belirgin

sekilde iyilestirdigi

gozlemlenmistir. Arastirmaci, ozellikle
periyodisitenin azaltilmasi yoninden, azotun bor
ile birlikte antepfistigl, badem ve zeytin gibi
tirlerde uygulanmasini tavsiye etmistir. italya’da,
iki yil sliren denemede, ciceklenme Oncesi ile
kiicik meyve gelisme dénemlerinde toprakta tarla
kapasitesi dilizeyinde su bulunmasinin, ge¢ yaz
dénemine gore daha etkin oldugu saptanmistir
(Tognetti ve ark., 2006). Arastirmacilar suyun
zeytin yetistiriciliginde meyve verimi ile vejetatif
gelismeyi etkileyen 6nemli bir faktoér oldugunu
(2008),

glbre

ark.
ciftlik
tam verim cagindaki

vurgulamislardir.  Pekcan ve

organomineral, mineral ve

uygulamalarini, ‘Domat’

zeytin  c¢esidinde, glbresiz  uygulama ile

karsilagtirmiglardir. Mineral gibrenin iki dozu (2
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kg.agac! ve 3 kg.agac!), organomineral gubre ile
mineral ve ciftlik glbresinin karisimiyla olusan
uygulamalar 4 yil sirmugstlr. Calisma sonucunda
glbre arttirdigi,
organomineral gibrenin ise daha etkili oldugu

uygulamalarinin verimi
bildirilmistir. Haspolat (2010), malg¢ uygulamasi ile
birlikte KNO3, ZnSO4 ve MgS04’1 esit miktarlarda
hazirlayip, sitrik asitle karistirarak elde ettigi
‘Gemlik’ cesidine
uygulamis ve birim alandan alinan meyve ve yag

glibreyi zeytin yapraktan
miktari acgisindan en vyiksek degerlerin 6000
ppm’lik glbre uygulamasinda oldugunu tespit
etmistir. Arastirmaci s6z konusu uygulamanin
yapraktan sonbaharda, ciceklenme Oncesi ve
sonras! ile yag birikim donemlerinde yapilmasi
gerektigini 6nermistir. Acarsoy (2011), yapraktan

‘sivi bor + lire + KNO3’ uygulamasinin ‘Domat’

cesidinde, en vyiksek cicek tozu canhlik ve
¢imlenme degerlerine ulasiimasini sagladigini,
periyodisite yiinda da meyve tutumunu

arttirdigini ortaya koymustur. Tam, %50 ve %25
sulama uygulamalarindan ‘Kilis Yaghk’ ve ‘Gemlik’
cesitlerinin kisith su kosullarinda benzer gelisme
‘Ayvalik’
cesitlerinin olumsuz etkilendikleri gozlemlenmistir

gOstermelerine karsin, ve ‘Domat’
(Aktepe Tangu, 2012). S6z konusu c¢alismada;

fotosentez, stoma direnci, kok-slirglin orani,
yapraktaki su potansiyeli ve alan indeksi gibi
kriterlerin gesitlerin kisith suya toleranslarini
belirleme konusunda istatistiksel olarak yeterli
parametreler olduklari gosterilmistir. Ote yandan
Kaya (2012), ‘Ayvalik’ cesidinin ‘Gemlik’ cesidine
gore kuraga daha dayanikli oldugunu saptamistir.
Kimyasal gubrelerin farkli dozlar (%100, %75,
%50, %0)
yetistiriciliginde karsilastiran Calvalho ve ark.
(2014),

glbrelerin dozunun %50’ye dusurulmesiyle en

ile organomineral gibreleri zeytin

organomineral glibrelerin  kimyasal
etkili sonuca ulastiklarini bildirmislerdir. Kominko
ve ark. (2017), bitkisel Uretimde organomineral
glibrelerin 6nemli Gstinlikleri oldugunu, bitki
besin maddelerinin topraktan yikanarak yeralti
sularina karismasinin azalacagini ve gibrelerin
yararini arttiracagini savunmuslardir.
Ciceklenmeden once ‘Gemlik’ cesidine yapraktan

250 ppm ve 500 ppm bor elementini iki yil stireyle
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uygulayan Gilindesli (2016), cicek dokimlerinin
azalarak verimin kontrole gére 6nemli dizeyde
arttigini gozlemlemistir. Demir (2020), organik,
organomineral ve bu glbrelerin karigimlarini
denedigi calismasinda en ylksek verimleri; Prima
Uzim c¢esidinde organomineral gibreden, Black
Magic c¢esidinde ise organik gibreden aldigini
bildirmistir. Zengin (2021), beyaz bas lahana
yetistiriciliginde, bitkinin
besin maddelerinin

ihtiyaci olan toplam

ilk sirada vyarisinin, ikinci
sirada 2/3 oraninda organomineral gibre ile
kombine edilerek verilmesini tavsiye etmistir.

Bu calismada,

kosullarda

sulanan ve sulanmayan

Osmaniye/Dizi¢i’'nde  vyetistirilen
‘Gemlik’ zeytin ¢esidine, ¢iceklenmeden 6nce ve
5 farkh
uygulamasinin, aga¢ basina verim, meyve kalitesi
yag
amaglanmigtir. Osmaniye, zeytin fidani dikiminde

sonra yapraktan vyapilan glbre

ile icerigine  etkilerinin  belirlenmesi

en hizh gelisen bir il olup, Ulkemizde zeytin
Uretiminde 8. siradadir.

Materyal ve Metot

Bu galisma, Mehmet YAVSAN adl giftgiye ait

bir zeytin bahgesinde, 2019-2020 vyetistirme
periyodunda Osmaniye ili Dizi¢i ilgesinde
yaptimistir. Bahce deniz seviyesinden 400 m

ylkseklikte olup, koordinatlari 36°28 N — 37°16’
E’dir. Calismadaki analizler C.U.Z.F. Bahge Bitkileri
BolUmi

ile Alata Bahge Kdiltirleri Arastirma

Enstitlsa Madarliaga laboratuvarlarinda
gerceklestirilmistir.
bitkisel

araligl 6x6 m olan 13 yasindaki ‘Gemlik’ zeytin

Denemede, materyal olarak dikim

cesidi kullanilmistir. Deneme bahcesinde zeytin
agaclari 2018 yilinda hasattan sonra budanmis,
hastallk ve zararhlara karsi talimatlara gore

micadele yapilmistir. Calismada sulanan ve

sulanmayan agaclara, ciceklenmeden oOnce ve
sonra, vyapraktan 5 farkli glibre uygulamasi
yaptmistir. Kontrol uygulamasinda agaclara su
puskirtilmustdr. Sulanan ve sulanmayan
dikkat

edilmistir. Denemede; Osmaniye ilinde en fazla

deneme alanlar arasinda izolasyona

yetistiriciligi yapilan sinonimleri ‘Trilye’, ‘Kivircik’
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ve ‘Kara’ olan ‘Gemlik’ zeytin cesidi kullaniimistir.
Ceside ait bilgiler Candzer (1991), Ozkaya (2004)
ve Bulblil (2008) tarafindan kaleme alinan
makalelerde ayrintili olarak verilmistir. Deneme
bahcesinde her agaca taban glbresi olarak 750g
18:46:0 DAP glbresi Galismada
agaclara farkli mineral ve organomineral sivi

verilmigtir.

glibreler yapraktan uygulanmistir. Denemede
yapraktan yapilan uygulamalar asagida verildigi
gibidir.

1) Kontrol (Su puskiirtme)

2) URE+MgSO4 (Her giibrenin %0.5’lik dozu son
hacimde karistiriimistir)

3) KNO3+H3B0O3+ZnS0O4 (Her glibrenin %0.5’lik
dozu son hacimde karistirilmistir)

4) Raykat Start Organomineral glibre

5) Raykat Growth Organomineral Giibre

6) Fitomare Organomineral Glibre

Organomineral glibre olarak, Atlantica Agricola
firmasina ait NPK’li sivi 3 adet organomineral
glbre 300cc/100It su olacak sekilde yapraktan
icerikleri Cizelge 1'de

verilmistir. Gubrelerin

verilmistir. Yapraktan yapilan glbre
uygulamalarinda Ferti-Vant organik igerikli yayici
yapistirict  kullanilmistir.  Glibre uygulamalari,
ciceklenme 6ncesi 14 Mart 2020 tarihinde tek doz
ve giceklenme sonrasi 22 Mayis 2020 tarihinde tek
doz olmak lizere sabah saatlerinde, otomatik sirt
pompasi kullanilarak yapilmistir. Sulama yapilan
uygulamalarda 36 agaca damlama sulama
sistemiyle, agustos ayi sonu, eylil ayr ortasi ve
ekim ayi basinda olmak lzere 3 kez su verilmistir.
Sulama yapilmayan 36 agag icin yetistirme sezonu

boyunca gerceklesen yagislar dikkate alinmistir.

Cizelge 1. Denemede kullanilan organomineral glibrelerin igerikleri
Table 1. Contents of organomineral fertilizers used in the experiment

Raykat Start Raykat Growth Fitomare
Serbest amino asitler %4 %4 %2
Mannitol %0.1 %0.1 %0.5
Toplam azot %6 %6 %5.5
Nitrik azot %4.3 %4.3 %2.3
Organik azot %0.9 %0.9 %0.4
Amonyum azotu %0.8 %0.8 %2.8
Fosfor pentaoksit (P20s) suda ¢oziinlr %4.0 %4.0 %3
Potasyum oksit (K20) suda ¢dzUnir %3 %3 %3.5
Demir (Fe) EDDHA %0.1 %0.1 -
Bor (B) suda ¢ozlndr %0.03 %0.03 %0.35
Cinko (zn) EDTA %0.02 %0.02 -
Molibden (Mo) suda ¢ozlnir - %0.01 %0.2
Manganez (Mn) EDTA - %0.07 -
Bakir (Cu) EDTA - %0.01 -
Deneme alani iklim verileri olarak, agaclardan baslangicta alinan yaprak

‘Osmaniye Meteoroloji Midurligi Dizigi iklim
istasyonu'nun 2019 ve 2020 vyili kayitlari
kullanilmigtir ~ (Cizelge  2). Bahcedeki

orneklerine ait analiz sonuglar ise Cizelge
3’de verilmigtir.
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Cizelge 2. 2019 (ust sira) ve 2020 (alt sira) Yillari Osmaniye ili Diizigi ilgesine ait iklim verileri (Osmaniye Meteoroloji

Mudarlagi)

Table 2. Climate Data of Osmaniye Province Diizigi District for 2019 (upper row) and 2020 (lower row)

iklim Ozellikleri Avylar/ Months ort.
Climatic Features 1 2 3 4 5 6 7 8 9 10 11 12 Mean
Maks. Sic. (°C) 158 | 19.0 | 22.8 | 29.0 | 381 | 36.8 | 36,5 | 37.0 | 37.2 | 36.7 | 28.4 | 20.1 29.70
Max. Temp. (°C) 16.2 | 20.0 | 25.0 | 27.2 | 38.0 | 385 | 38.7 | 423 | 43.4 | 346 | 25.9 20.1 30.80
Min. Sic. (°C) -1.5 2.7 0.7 50 | 103 | 16.0 | 17.4 | 20.5 | 13.9 | 13.0 7.3 4.6 9.15
Min. Temp. (°C) -1.6 -5.6 3.2 4.3 10.5| 139 | 20.7 | 19.7 | 19.0 | 15.9 5.3 0.6 8.8
Ort. Sic. (°C) 8.2 103 | 11.8 | 15.1 | 22.8 | 254 | 26.4 | 27.7 | 254 | 229 | 171 10.7 18.65
Mean Temp. (°C) 8.0 8.5 13.8 | 16.0 | 21.2 | 23.3 | 282 | 279 | 282 | 240 | 15.1 12.3 18.87
Top. Yagis (mm) 255.4 | 91.6 | 114.8 | 80.1 | 20.5 | 59.9 6.3 1.0 8.5 58.1 | 21.7 | 124.3 | 842.20
Precipit.(mm) 785 | 79.1 | 158 |115.3 | 68.3 | 25.2 0.2 2.5 0.0 27.0 | 41.6 17.4 | 613.10
Nem (%) 65.6 | 64.7 | 66.2 | 65.8 | 53.1| 64.0 | 66.0 | 65.7 | 59.0 | 56.6 | 45.9 69.1 61.80
Humidity (%) 64.0 | 604 | 655 | 67.4 |59.1| 64.8 | 657 | 60.0 | 56.9 | 51.0 | 54.9 55.1 60.40

Cizelge 3. Yapraklarda bitki besin elementi sinir degerleri (Anonim, 1993) ile analiz sonuglari
Table 3. Results of Analysis with Limit Values (Anonim, 1993) for Plant Nutrient Elements in Leaves

Analizler Sinir Degerleri Bitki Besin Elementi Analiz Degerleri
Analysis Limit Values Values for Plant Nutrient Elements
% Azot 1.50-2.50 1.60
% Fosfor 0.10-0.30 0.15
% Potasyum 0.90-1.20 0.65
% Kalsiyum 1.00-2.00 1.58
% Magnezyum 0.20-0.60 0.24
Demir mgkg™? 70-200 74.63
Cinko mgkg™ 25-100 15.52
Mangan mgkg* 25-200 33.67
Bakir mgkg? 6.00-18 31.11
Bor mgkg™? 20.00-75 17.74

Deneme siresinde 2019 yilinda en disik
sicaklik ocak ayinda -1.5°C, en ylksek sicaklk
38.1°C mayis ayinda, ortalama sicakhgin 18.65°C,
toplam yagis miktarinin 842.2 mm, ortalama nispi
%61.8 edildigi
edilmistir. 2020 yilinda en distk sicaklik subat
ayinda -5.6°C, en yiksek sicaklik 43.4°C eylil
ayinda, ortalama sicakhgin 18.87°C, toplam yagis

nemin olarak tespit rapor

miktarinin 613.1 mm, ortalama nispi nemin %60.4
2019 vyilinda
toplam 842 mm vyagis diserken, 2020 yilinda

oldugu tespit edilmistir. Kisaca,
toplam 613.1 mm yagis gerceklesmistir. Yagislarin
agirlikli olarak kis aylarinda gerceklestigi, 2020
yihinin 2019 yilina goére daha az yagisl ve cok daha
sicak seyrettigi dikkati cekmistir. Ozellikle bitkinin
suya ihtiya¢c duydugu yaz aylarindaki (haziran-
eylil) yagis miktarlarinin yok denecek kadar az
olmasi bu kosullardaki agaclarin sulanmayan ve
neredeyse kurak kosullarda yetistiriciligi yansittig
distnilmektedir.

Deneme alanindaki bitkilerin yaprak glibreleme
programindan ©nce yapraklarindaki bitki besin
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element iceriklerini belirlemek amaciyla agaclarin
her birinin dort yoninden ve sirginlerin orta
kismindan karsilikh olarak 30 adet yaprak 6rnegi
Yapraklardaki N
Kjheldahl metoduyla, P spektrofotometrede, K,

alinarak analiz yapilmistir.
Ca, Mg, Fe, Mn, Zn ve Cu miktarlari ise atomik
absorbsiyon spektrofotometresinde belirlenmistir
(AOAC, 1990). Cizelge 3’de verilen bitki besin
elementlerine ait analiz sonucglarina goére; N, P,
Mg, Ca, Fe, Mn, Cu sinir degerler arasinda iken, K,
Zn ve B sinir degerlerin altinda bulunmustur.
Ciftcinin verdigi taban glibresinde K olmamasi,
mikro besin elementlerini hi¢ uygulamamasi
nedeniyle bu sonucglarin elde edilmesi dogal

karstlanmistir.

Arastirmada incelenen parametreler

Agac basina verim (kg/agag), meyve 100 tane
agirhgi (g), meyve et/cekirdek orani, toplam yag
analizi ve yag asidi kompozisyonu (FAME, GC-FID,
Shimadzu 2010 plus, Japonya) gibi parametreler
incelenmistir. Yag asidi analizleri modifiye AOAC
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(1990) yontemine gore yapilmistir. Yag asidi metil
FAME, AOCS gore
hazirlanmistir (Ce 1-62, AOCS). Hesaplamalar yag

esterleri yontemine

asiti metil ester kompozisyonu kromotogram
kullanilarak % alan cinsinden yapilmistir.

Calisma “Tesaduf Bloklarinda Faktoriyel Dizen”
gore 3

tekerriirde 1 agac olacak sekilde kurulmustur.

deneme desenine tekerrtrll  her
Toplamda 72 agac kullaniimistir. Meyve analizleri
icin her agactan 50 adet meyve alinmistir.
Calismada elde edilen verilere JMP istatistik paket
programi kullanilarak varyans analizi uygulanmis
ve farklhliklarin saptanmasinda LSD testinden

yararlanilmistir.

Arastirma Bulgulari ve Tartisma

Dizi¢i'nde sulama yapilan ve yapilmayan
kosullarda yetistirilen ‘Gemlik’ zeytin c¢esidine,
ciceklenme oOncesi ve sonrasi ddnemlerde,
yapraktan yapilan farkli mineral ve organomineral
sivi glibrelerin meyve verim ve kalite 6zellikleri ile
toplam yag ve yag asiti kompozisyonu (izerine
etkilerinin arastirildigi ¢alismadan elde edilen

sonuclar asagida sunulmus ve tartisiimistir.

Adacg basina verim (kg/agag)

Agac basina verim degeri lizerine sulama ve
farkli giibre uygulamasinin etkileri istatistiksel
olarak 6nemli bulunurken, gibre uygulanma
dénemleri arasindaki farklar 6nemsiz olmustur
(Cizelge 4). Gubre
interaksiyonu arasindaki farklar istatistiksel olarak
ikili
farklar

uygulamasi  x sulama

onemli, diger ve Ug¢li interaksiyonlar

arasindaki ise Onemsiz olarak tespit

edilmistir.

Sulama vyapilan agaclardan agac¢ basina
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sulama
27.6 kg
seviyesinde Urlin elde edilmistir. Sulama yapilan
agaglarin

ortalama 38.8 kg verim alinirken,

yapilmayan agaglardan ortalama

verimleri, sulanmayan kosullarda
%40.57 daha fazla
olmustur. Bu sonuglar ‘Gemlik’ zeytin ¢esidinde

yetistirilen agaclara gore

sulamanin verim degeri (izerine 1.4 kattan fazla
Ancak bu

glbre
uygulamalarinin etkisinin oldugu, s6z konusu ikili

olumlu etki yaptigini gostermistir.

degerlerde yapraktan yapilan

etkilesimin ~ (uygulama x sulama) o6nemli
¢ikmasindan anlasilmaktadir. Zira sadece taban
glibresi verilen, sulanmayan ve sulanan kontrol
grubu agaclarin verimleri sirasiyla 21.5 kg/agag ile
23.8 kg/agac olup, aga¢ basina sulama lehine
sadece 2.3 kg'lik bir fark olusmustur. Denemede
farkh gibre uygulamalarinin aga¢ basina verim
degeri Uzerine etkileri incelendiginde; en ylksek
40.3 kg/agac Raykat Growth

organomineral gilbre uygulamasindan elde

verimin ile
edildigi belirlenmistir. Kontrol uygulamasi (22.7
kg/agac) en iyi uygulamadan 17.6 kg/aga¢ daha az
arin vererek istatistiksel olarak da oOnemli
bir  farkhlik Glbre
uygulamasi ile birlikte sulama yapilmasi halinde

diizeyde sergilemistir.
en ylksek verim degeri 49.7 kg/agac¢ olarak
sulama yapilan Raykat Growth organomineral
Bu
baglamda en disik verim degeri ise sulama

glibre uygulamasindan elde edilmistir.
yapilmayan kontrol grubundan (21.5 kg/agag)
alinmistir. S6z konusu iki deger arasinda agacg
basina 28.2 kg gibi cok 6nemli bir fark vardir.
Gubre uygulamalari ile birlikte sulamanin verim
degerleri Gzerine degisik dlzeylerde o6nemli

artiglar sagladigl, sulamasiz kosulda

organomineral glibrelerin mineral glibrelere gore
daha basarili oldugu dikkati cekmistir.
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Cizelge 4. Sulanan ve sulanmayan kosullarda yetistirilen ‘Gemlik’ zeytin ¢esidine, ciceklenme 6ncesi ve sonrasi donemlerde
yapraktan yapilan glibre uygulamalarinin agag basina verim (kg/agag) lzerine etkileri

Table 4. The effects of foliar fertilization applications before and after flowering on the yield per tree (kg/tree) of the ‘Gemlik’
olive cultivar grown under irrigated and non-irrigated conditions.

Uygulamalar Uygulama Dénemi Sulama/lrrigation Uyg x Uyg Donemi Uygulama
Applications App. Period Var Yok App. x App. P. ort.
Yes No Mean of App.
Kontrol c.0. 23.3 21.7 22.5 22.7D
Control B. F.
C.S. 24.3 21.3 22.8
A. F.
Uyg x Sulama App. x Irrigation 23.8fg 215¢g
Ure + MgSOa4 ¢.0. 35.7 26.0 30.8 32.9BC
B. F.
C.S. 47.0 23.0 35.0
A. F.
Uyg x Sulama App. x Irrigation 413 b 24.5 fg
KNOs+ H3BO3+ZnS04 ¢.0. 43.7 27.7 35.7 32.1C
B. F.
C.S. 33.0 24.0 28.5
A. F.
Uyg x Sulama App. x Irrigation 38.3 bc 25.8 efg
Raykat Start c.0. 35.7 31.7 33.7 34.0 BC
B. F.
C.S. 41.3 27.3 34.3
A. F.
Uyg x Sulama App. x Irrigation 38.5 bc 29.5 def
Raykat Growth c.0. 45.3 33.3 39.3 403 A
B. F.
C.S. 54.0 28.7 41.3
A. F.
Uyg x Sulama App. x Irrigation 49.7 a 31.0de
Fitomare c.0. 44.0 36.0 40.0 37.3AB
B. F.
C.S. 38.3 31.0 34.7
A. F.
Uyg x Sulama App. x Irrigation 41.2b 33.5cd
Sulama Ort. Mean of Irrigation 38.8A 27.68B
LSDsulama*** : 2.56 LSDdsnem : O.D. LSDsuixdsn = O.D. LSDuyg+++ : 4.43
LSDuygxdsn  : O.D. LSDuygxsul** : 6.26 LSDuygxdonxsut: O.D.

Ortalamalar arasindaki farklar farkl harflerle gésterilmistir. O.D.: Onemli Degil, ***: P<0,001; **: P<0,01; * : P<0,05
C.0.: Ciceklenme &ncesi; C.S.: Ciceklenme sonrasi; B.F.: Before flowering; A.F.: After flowering

Arastirmada agac¢ basina verim degeri en
yuksek; sulanan ve ciceklenme sonrasi Raykat
Growth
agaclardan (54.0 kg/agag), en disuk ise sulama

organomineral  glibre  uygulanan
yapilmayan ve agaclara ciceklenme sonrasi sadece
su puskirtilen kontrol uygulamasindan (21.3
kg/agac) elde edilmistir. S6z konusu bu iki deger
arasinda 2.5 kat fark vardir. Bu durumda dekara
‘Gemlik’

sulanmayan ve c¢iceklenme sonrasi sadece su

verim  degeri, zeytin  cesidinin
plskirtilen kontrol uygulamasinda 600 kg iken,
sulanan ve agaclara ciceklenme sonrasi Raykat
Growth organomineral glibrenin yapraktan tek

uygulama seklinde yapilmasi halinde 1.5 tona
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ylkselecektir. Sulanan ve c¢iceklenme sonrasi
yapraktan Ure+MgSOs4 uygulamasinda dekara
verim ise 1.3 tona ulasacagl hesaplanabilir. Bu
verilere gore; ‘Gemlik’ zeytin cesidinde verim
acisindan sadece taban gibresinin hem sulanan
hem de sulanmayan kosulda vyeterli olmadigi,
verimin arttirilabilmesi i¢cin yapraktan glbre
uygulamalarina ve bu kapsamda en iyi verimi
saglayan Raykat Growth organomineral glbre
veya biraz daha az iriin saglayan Ure+MgSO4
mineral gilibre uygulamalarindan birine gerek
oldugu ortaya konulmustur.

Hatay (Toplu, 2000), Kahramanmaras (Halil,

2019) ve Antakya (Berk, 2019) kosullarinda
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‘Gemlik’ cesidinden agac basina 21.6 kg, 27.30 kg
ve 26.28 kg urin aldiklarini bildiren arastiricilarin
sonuglarinin bu ¢alismadaki kontrol
uygulamalarina yakin degerlerde oldugu dikkati
¢cekmistir.

Deneme sonucunda uygulama ddnemlerinin
verime etki yapmadigl gozlenmistir. Agag¢ basina
yapilan glbre
gore artisi

sagladigl, sulama ile birlikte bu etkinin 6nemli

verimde  yapraktan bitilin

uygulamalarinin  kontrole verim

dizeyde arttigi saptanmistir. Organomineral
glbrelerin ¢iftci uygulamasi olan mineral giibre
daha etkili oldugu

belirlenmistir. Ayrica sulanan agaglara gigeklenme

uygulamalarindan

sonras! yapraktan Raykat Growth organomineral
glbre uygulamasinin agag basina verimi 54.0 kg’a
cikarttigl, soz konusu degerin dekardan alinacak
verim degerini ise 1.5 tona ulastirabilecegi tespit
edilmistir.

Meyve 100 tane agirhdgi (g)

Meyve 100 tane agirlik degeri lizerine sulama
glibre
interaksiyonu arasindaki farklar istatistiksel olarak

faktort ile uygulamasi  x sulama
onemli (Cizelge 5), diger faktorler ile diger ikili ve
UclU interaksiyonlar arasindaki farklar ise 6nemsiz

bulunmustur.

Cizelge 5. Sulanan ve sulanmayan kosullarda yetistirilen ‘Gemlik’ zeytin gesidine, cigeklenme 6ncesi ve sonrasi donemlerde
yapraktan yapilan giibre uygulamalarinin meyve 100 tane agirligi (g) lGzerine etkileri

Table 5. The effects of foliar fertilization applications before and after flowering on the weight of 100 grains (g) of the ‘Gemlik’
olive variety grown under irrigated and non-irrigated conditions.

Uygulamalar Uygulama Dénemi Sulama/Irrigation Uyg x Uyg Donemi Uygulama
Applications App. Period Var Yok App. x App. P. ort.
Yes No Mean of App.
Kontrol ¢. 0. 428.7 180.9 304.8 278.8
Control B. F.
C.S. 320.8 184.8 252.8
A. F.
Uyg x Sulama App. x Irrigation 374.8 ab 182.9¢
Ure + MgSOa4 ¢c. 0. 419.3 238.9 329.1 314.9
B. F.
C.S. 386.0 215.3 300.6
A. F.
Uyg x Sulama App. x Irrigation 402.7 a 227.1cde
KNOs+ H3BO3+ZnS04 ¢c. 0. 319.3 209.9 264.6 267.9
B. F.
C.S. 371.1 171.2 271.2
A. F.
Uyg x Sulama App. x Irrigation 345.2b 190.6de
Raykat Start ¢c. 0. 331.3 224.1 277.7 273.4
B. F.
C.S. 324.2 214.2 269.2
A. F.
Uyg x Sulama App. x Irrigation 327.7b 219.1cde
Raykat Growth C. 0. 359.4 243.7 301.5 287.0
B. F.
C.S. 305.6 239.5 272.6
A. F.
Uyg x Sulama App. x Irrigation 3325b 241.6¢
Fitomare c. 0. 366.7 222.3 294.5 304.2
B. F.
C.S. 371.4 256.5 313.9
A. F.
Uyg x Sulama App. x Irrigation 369.1 ab 239.4cd
Sulama Ort. Mean of Irrigation 358.7 A 216.8B
LSDsulama*** : 20.52 LSDgsnem  : O.D. LSDsuixden : O.D. LSDuyg : O.D
LSDuygxdsn  : O.D. LSDuygxsu** : 50.25 LSDuygxdsnxsul : O.D

Ortalamalar arasindaki farklar farkli harflerle gésterilmistir. O.D.: Onemli Degil, ***: P<0,001; **: P<0,01; * : P<0,05
C.0.: Cigeklenme 6ncesi; C.S.: Ciceklenme sonrasi; B.F.: Before flowering; A.F.: After flowering




Celik ve ark., 2023. Harran Tarim ve Gida Bilimleri Dergisi, 27(3): 333-351

Sulama vyapilan agaclardan 100 tane agirligi
358.7 g olan
agaclardan

meyveler alinirken, sulama
216.8 g

meyveler derilmistir. Sulama yapilan agaclarin 100

yapilmayan seviyesinde
tane agirliklari sulanmayanlardan %65.45 daha
fazla olmustur. Uygulama x sulama etkilesiminde
en vyuksek 100 tane agirlig
Ure+MgSOs (402.7 g)
edilmigtir.

sulama yapilan
uygulamasindan elde

Bu uygulamayi sirasiyla sulama yapilan kontrol
(374.8 g) ve Fitomare (369.1 g) organomineral
glbre izlemistir. En disiik meyve 100 tane agirhg
(1829 §g)
ikili
interaksiyonda en yiksek ve en disuk deger

ise sulama vyapilmayan kontrol

grubundan  alinmistir.  S6z  konusu
arasinda 219.8 g gibi ve 2.2 kat dizeyinde ¢ok
onemli bir fark vardir. Kontrol grubu, baska bir
uygulanip,

yapraktan su purkirtilen sulamali ve sulamasiz

deyimle sadece taban glbresi
meyvelerin 100 tane agirlik degerlerinin sirasiyla
374.8 g ve 182.9 g oldugu, bu baglamda sulanan
100

sulanmayanlarinkinin 2 katindan da fazla oldugu

meyvelerin tane agirliklarinin
dikkati ¢ekmistir. Sulamasiz kosulda ise Raykat
Growth organomineral glibrenin 241.6 g degeriyle
100 agirhg

degerinde vyaklasik 59 g’k daha meyve

kontrol uygulamasindan tane
iri
gelisimini sagladigl tespit edilmistir. Yapilan bu
¢alismada, meyve 100 tane agirhginda meydana
gelen farklihgin temel nedeninin sulama oldugu,
s6z konusu parametre (zerine sulamanin
Ure+MgS04 glibre uygulamasi ile birlikte daha da
fazla etki yaptigl ortaya konulmustur. Sulama
Raykat Growth

organomineral gibrenin diger uygulamalardan

yapilmayan kosullarda ise
daha iyi degerler verdigi dikkati ¢cekmistir.
Tunus’ta sulanan sartlarda meyve agirliklarinda
onemli artislar oldugunu bildiren Ahmed ve ark.
(2007) ile Dizici kosullarinda sonuglandirilan bu
calismadan elde edilen veriler uyumlu
bulunmustur. Baska bir deyimle farkli cesit ve

ekolojilerde zeytinde sulamanin 100 tane agirligini
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arttirdig1 gézlemlenmistir. Bu ¢alismada en yliksek
100 tane agirhk degeri 428.7 g olarak belirlenmis
olup, Gilindogdu (2011) ile Sevgin ve Caner
(2019)’in
bulunmustur. Bu sonucun farkli ekoloji, bakim

calismalarindan biraz duslik
kosullari ve agaclardaki farkli Grin yuklerinden

kaynaklanabilecegi dlistiiniimektedir.

Meyve et/cekirdek orani

Meyve et/cekirdek orani Uzerine sulamanin
etkisi istatistiksel olarak 6nemli bulunurken, glibre
uygulamalari, bunlarin uygulanma dénemleri ile
bu ikili
interaksiyonlar farklar

faktorlerin  olusturduklari ve (gl

arasindaki onemsiz
olmustur (Cizelge 6). Meyve et/cekirdek orani,
sulama yapilan agaglarda 4.0, sulama yapilmayan
agaclarda 2.1 olarak belirlenmistir. Sulama yapilan
agaclarin meyve et/cekirdek orani, sulanmayan
kosullarda yetistirilen agaclara gore %90.4 daha

fazla olmustur.

Gubreler arasinda en yiksek meyve
et/cekirdek orani (3.8) Fitomare glbre
uygulamasinda elde edilirken, bu kriter

bakimindan en disik deger ise Raykat Start (2.6)

organomineral glibre uygulamasinda
belirlenmistir.

Denemedeki en vyiiksek meyve et/cekirdek
orani ciceklenme 6ncesi sulama yapilan Fitomare
(6.8)
giceklenme

KNO3+H3BO3+ZnS04 (1.5) glbre uygulamasindan

uygulamasindan, en duslik deger ise

sonrasi sulama yapilmayan
elde edilmistir. S6z konusu iki deger arasinda 4
kattan daha fazla bir fark vardir.

et/cekirdek

meydana gelen farklhiigin temel nedeninin sulama

Denemede, meyve oraninda

oldugu gozlenmis olup s6z konusu parametre
Uzerine sulamanin Fitomare organomineral glibre
uygulamasi ile birlikte daha da fazla etki yaptig
ortaya  konulmustur.  Sulama  yapilmayan
kosullarda ise Ure+MgSO4 uygulamanin diger
daha iyi verdigi

uygulamalardan sonuglar

saptanmistir.
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Cizelge 6. Sulanan ve sulanmayan kosullarda yetistirilen ‘Gemlik’ zeytin ¢esidine, ciceklenme Oncesi ve sonrasi donemlerde
yapraktan yapilan glibre uygulamalarinin meyve et/cekirdek oranlar tGzerine etkileri

Table 6. The effects of foliar fertilization applications before and after flowering on the flesh/seed ratio of fruits of the
‘Gemlik’ olive cultivar grown under irrigated and non-irrigated conditions

Sul Irrigati I
Uygulamalar Uygulama Dénemi ulama/Irrigation Uyg x Uyg Donemi Uygulama
Applications App. Period Var Yok App. x App. P ort.
PP pp- Yes No pp- X App- 7 Mean of App.
Kontrol C.O. 44 16 30
Control B. F. 29
C.S. )
AFE 4.0 1.6 2.8
Uyg x Sulama  App. x Irrigation 4.2 1.6
Ure + MgS0a4 C.0O. 43 a1 42
B. F.
3.6
G- S 4.2 1.8 3.0
A. F. ’ ' ’
Uyg x Sulama  App. x Irrigation 4.2 2.9
KNO3+ H3BO3+ZnS04 g /(3 39 20 3.0
C' S' 2.8
o . 1. 2.7
A. F. 3.9 >
Uyg x Sulama App. x Irrigation 3.9 1.8
Raykat Start C. 0. 35 )1 )8
B. F.
Cs 2.6
AF 3.2 1.9 2.5
Uyg x Sulama  App. x Irrigation 3.3 2.0
Raykat Growth C. 0. 36 20 )8
B. F.
Cs 2.7
AF 3.2 2.0 2.6
Uyg x Sulama App. x Irrigation 3.4 2.0
Fitomare c. 0.
. 2.2 4,
B. F. 6.8 > 3.8
- 5. 3.8 2.5 3.1 .
A. F. ) ) '
Uyg x Sulama App. x Irrigation 5.3 2.3
Sulama Ort. Mean of Irrigation 40A 2.1B
LSDsulama®**: 0.57 LSDdsnem : 0.D. LSDsuixdsn ~ : 0.D. LSDuygI 0.D
LSDuygxdt’m . OD LSDuygxsuI . OD LSDuygxdénxsuII OD

Ortalamalar arasindaki farklar farkli harflerle gésterilmistir. 0.D.: Onemli Degil, ***: P<0,001; **: P<0,01; * : P<0,05
C.0.: Ciceklenme dncesi; C.S.: Ciceklenme sonrasi; B.F.: Before flowering; A.F.: After flowering

Biricik (2005),
‘Samanll’, ‘Domat’ ve ‘Ascolana’ zeytin cesitlerinin

ve Basoglu ‘Manzanilla’,
yesil olum doneminde topladiklari o6rneklerde
meyve et/cekirdek oraninin 4.00 - 5.97 degerleri
arasinda dagilim gosterdiklerini belirlemislerdir.
Dizici ekolojik kosullarinda ve ‘Gemlik’ zeytin
cesidinde sonuclandirilan bu c¢alismada meyve
et/cekirdek oraninin ise 1.5 ile 6.8 arasinda
dagihm gosterdigi, sulamanin meyve et/cekirdek

oranini arttirdig dikkati cekmistir.

Toplam yag miktari (%)
Deneme kapsaminda incelenen (i¢ faktorden
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istatistiksel olarak, donem x sulama etkilesimi
arasindaki farklar 6nemsiz bulunurken, diger
faktorler ile bunlarin ikili ve Ucli interaksiyonlari
arasindaki farklar 6nemli olmustur (Cizelge 7).
Meyvelerde belirlenen yag miktari, sulama
yapilan zeytin agaclarinda, sulama yapilmayan
agaclardan az bulunmustur. Yag miktari, sulama
yapilan agaclardaki meyvelerde ortalama %11.27
sulama

olarak belirlenirken, yapilmayanlarda

ortalama %19.39 seviyesinde tespit edilmistir. Bu

sonuclar, ‘Gemlik’ zeytin c¢esidinde sulama
yaptlmayan kosullarin yag orani Uzerine,
istatistiksel olarak da onemli dilizeyde fark
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yaptigini
gostermistir. Ancak yapilan bu ¢alismada, sulama

yaratacak  sekilde olumlu etki

ve bazi gilbre uygulamalarinda aga¢ basina
verimin, sulanmayan kosullardan 2.5 kat fazla
oldugu hatirlanacak olursa, sulama ve bazi glbre

uygulamalarinin yag verimini dolaylh olarak
arttirdig ortaya ¢ikmaktadir.
Denemede farkl glibre uygulamalari

bakimindan en vyiksek yag miktari %18.9 ile

Raykat Growth organomineral glibre
uygulamasindan elde edilmistir. S6z konusu
uygulamayi sirasiyla Raykat Start (%17.8),
Fitomare  (%16.1), Ure+MgSOs  (%15.6),

KNO3+H3B0O3+ZnS04 (%12.3) ve kontrol (%11.3)
uygulamalari izlemistir. Meyvelerin yag icerigi
Uzerine Raykat Growth organomineral gilibre
uygulamasinin,  kontrol  uygulamasina

%67.25’lik bir artis sagladigi dikkati gekmistir.

gore

Cizelge 7. Sulanan ve sulanmayan kosullarda yetistirilen ‘Gemlik’ zeytin gesidine, cigeklenme 6ncesi ve sonrasi donemlerde
yapraktan yapilan giibre uygulamalarinin yag miktari (%) lizerine etkileri

Table 7. The effects of foliar fertilization applications before and after flowering on the oil content (%) of the ‘Gemlik’ olive
cultivar grown under irrigated and non-irrigated conditions.

Sul Irrigati
Uygulamalar Uygulama Dénemi ulama/irrigation Uyg x Uyg Donemi Uygulama
Applications App. Period var Yok App. x App. P ort.
PP pp- Yes No Pp- X App- T Mean of App.
Kontrol ¢-O. 7.291 11.1 hi 9.201L
Control B. F.
s 11.3D
AE 8.0kl 18.8 ef 13.401
Uyg x Sulama App. x Irrigation 7.651 14.95 fg
Ure + MgS04 g' S' 10.7 hij 21.4 bed 16.10 EF
C. S. 15.6 C
T 10.0 1jk 20.2 cde 15.10 GH
A. F.
Uyg x Sulama App. x Irrigation 10.35h 20.80 bc
KNOs+ H3BO3+Z .0.
Os# H3BOs+2n504 g f 8.67 jk 18.1 ef 13.391)
C. S. 123D
AF 7.391 149¢g 11.15K
Uyg x Sulama App. x Irrigation 7.521 16.50 e
Raykat Start g' (F)' 148¢ 19.8 def 17.30 €D
C' S' 17.8B
AE 18.0f 18.5 ef 18.25B
Uyg x Sulama App. x Irrigation 16.40 ef 19.15d
Raykat Growth g' g' 12.5h 22.9ab 17.70 BC
C. s. 189A
o 15.7 24, 20.25 A
AE 57g 8a 0.25
Uyg x Sulama App. x Irrigation 14.10¢g 23.85a
Fitomare ¢ 0. 10.9 hi 22.2 be 16.55E
B. F.
s 16.1C
o 11.2 20.1c- 15.
AF hi 0.1cf 5.65 FG
Uyg x Sulama App. x Irrigation 11.05h 21.15b
Sulama Ort. Mean of Irrigation 11.27B 19.39 A
Uygulama Dénemi Ortalamasi C|g€k|enme Giceklenme
Mean of App. Period Oncesi Sonrasi
’ B.F. A.F.
15.02B 15.64 A
LSDsulama*** 2:0.61 LSDdénem* :0.61 LSDsuixdsn :0.D. LSDuyg***Z 1.34

LSDuygxdbn***I 1.50 LSDuygxsuI***I 1.50

LSDuygxdénxsuI***Z 1.36

Ortalamalar arasindaki farklar farkli harflerle gdsterilmistir. 0.D.: Onemli Degil, ***: P<0,001; **: P<0,01; * : P<0,05
C.0.: Cigeklenme 6ncesi; C.S.: Cigeklenme sonrasi; B.F.: Before flowering; A.F.: After flowering
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Gubre sulama ile birlikte degerlendirildiginde,
(%23.85)
yapilmayan Raykat Growth organomineral glibre

en yuksek yag miktan sulama
uygulamasindan elde edilmistir. Bu uygulamayi
sirasiyla sulama yapilmayan Fitomare (%21.15),
Ure+MgSOs (%20.80), Raykat Start (%19.15),
KNO3+H3B03+ZnS04 (%16.50) ve kontrol (%14.95)
izlemistir. Sulama yapilmayan kosullarda Raykat
Growth glibre

yapraktan puskirtilen

organomineral uygulamasi,

sadece su kontrol
uygulamasina gore meyvelerin yag miktarinda
yaklasik %60’hk bir artis saglamistir. Sulama
yapilan kosullarda en yiliksek yag miktari Raykat
Start (%16.40) glibrede
bulunmustur. S6z konusu uygulamayi sirasiyla
Raykat Growth (%14.10), Fitomare (%11.05),
Ure+MgS0Os  (%10.35), kontrol (%7.65),
KNO3+H3BO3+ZnS04 (%7.52) gibre uygulamalar

Sulama

organomineral

izlemigtir. yapilan ve yapilmayan
kosullardaki uygulamalar arasinda genel olarak
sulamasiz kosul lehine yaklasik 2 kat diizeylerinde
Raykat Start
ve sulamasiz
yag
birbirlerine ¢ok yakin seyretmistir. Sulama yapilan
(Raykat

mineral

farklar gozlemlenirken, glbre

uygulamasinin sulamali

kosullarindaki meyvelerin icerikleri
kosullarda
Start,
giibrelere (Ure+MgS0O4) gore vyag miktarinda
sirasiyla %58, %36 ve %6.76 dlizeylerinde artis
sagladigl dikkat c¢ekmistir. En dlsiuk yag orani
degeri (%7.52)
KNO3+H3BO3+ZnS04
Denemedeki en yiliksek yag miktar ciceklenme
Raykat Growth

(%24.8) organomineral giibreden elde edilmistir.

organomineral glbrelerin

Raykat Growth ve Fitomare)

sulama yapilan

glibresinde  belirlenmistir.

sonrasi, sulama yapilmayan

Sulama yapilmayan uygulamalarde ise yag icerigi;

ciceklenme ©Oncesi Raykat Growth (%22.9),
Fitomare (%22.2) ve Ure+MgSOs (%21.4)
uygulamalarinda, c¢iceklenme  sonrasi ise

Ure+MgS04 (%20.2) ve Fitomare (%20.1) giibre
%20'nin
Sulama yapilan uygulamalar arasinda en yliksek

uygulamalarinda altina diismemistir.
yag miktari (%18.0) ciceklenme sonrasi Raykat
Start organomineral gibreden, en dustk yag
miktari (%7.29) ise ciceklenme Oncesi kontrol

uygulamasindan elde edilmistir. Baska bir ifadeyle
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sulama, gibreleme ve uygulama zamanini
kapsayan Uglu etkilesimlerde meyvelerin yag
%7.29 %24.8 arasinda dagihm
gostermis ve bu iki deger arasindaki fark %17.51

gibi oldukga yiiksek bulunmustur.

icerikleri ile

Zeytinin yag verimini
gesit,
yetistirildigi bolgenin iklim ve toprak ozellikleri

etkileyen faktorlerin

basinda olgunluk  durumu, zeytinin
gelmektedir (Fontanazza ve ark., 1993).

Atalay ve Dinger (1971), yaptiklari galismada
yag oranlarinin ‘Ayvalik’ cesidinde %24-31, ‘Uslu’
cesidinde %18-25 ve ‘Domat’ gesidinde %20-25
arasinda  degistigini

kosullarinda yapilan ¢alismada ‘Gemlik’ ¢esidinde

bildirmislerdir.  Duzigi
sulama yapilmayan kosullarda bu yag oranlarina

yakin  degerlerin  oldugu, sulama vyapilan
kosullarda ise daha disiik yag oranlarina ulasildigl
(1980), vyag
‘Memeli’, ‘Sivri’,
‘Tarsus Yaghk’ ve ‘Nizip Yaghk' cesitlerinde
sirastyla %19.96, %25.57, %17.70, %29.88 ve
%34.84 olarak belirlemistir.
calismada belirlenen yag igerikleri %7.29 ile %24.8
degismis (1980)’in
farkh nedenlerinin

secilen uygulamalar ve c¢esit ile sulamali ve

ortaya konulmustur. Gezerel

iceriklerini; ‘Adana Topag/,

Tamamlanan bu

arasinda olup, Gezerel

calismasindan olmasinin

sulamasiz kosullardan kaynaklandigi
distinilmektedir. Canbas ve Fenercioglu (1987),
Adana’da vyetistirilen ve siyah olarak derimi
yapilan ‘Gemlik’ gesidinin ortalama yag verimini
%29.6 olarak belirlemislerdir. Canodzer (1991),
izmir'de yaptigi calismada zeytin cesitlerinin yag
oranlarinin %16.71 ile %31.82 arasinda degistigini,
‘Gemlik’ %29.98, ‘Halhalr’
%21.11 ve Savrani cesidinin %29.18 oraninda yag
icerdiklerini belirtmistir. Toplu (2000), Antakya
Kirikhan’da ‘Gemlik’ ‘Halhall’

cesitlerinde yag verimlerini sirasiyla %22.30 ve

¢esidinin cesidinin

yetistirilen ve
%23.83 olarak belirlemistir. Yapilan bu calismada
s6z konusu degere sulama yapilmayan kosullarda
(2008), ‘Ayvalik’,
zeytin cesitlerinin  farkh

ulasilabilmistir.  Dagdelen
‘Gemlik’

olgunluk donemlerini inceledigi calismasinda yag

‘Domat’ ve

miktarlarint  ‘Ayvalik’ cesidinde, %4.87-24.82,
‘Domat’ cesidinde %2.54-17.76 ve ‘Gemlik’
cesidinde  %5.71-31.86 arasinda  degistigini
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yag miktarinin  tim  cesitlerde
olgunlasma dénemi boyunca artis gosterdigini
bildirmistir. Kutlu ve Sen (2011), farkh hasat

arastirdiklarn

belirlemis,

zamanlarinin etkilerini
¢alismalarinda, ‘Gemlik’ ¢esidinin yag miktarinin
%9.95’ten, %26.82'ye
yukseldigini belirtmislerdir. Buylkgok (2015), yag
iceriklerini  ‘Ayvalik’ ¢esidinde %20.53-31.01,
‘Gemlik’ g¢esidinde %19.21-26.32, ‘Kilis Yaghk’
cesidinde %30.22-37.85 ve ‘Memecik’ ¢esidinde
%13.77-23.63 arasinda degistigini
Arastirici ayni gesitlerin bir soraki hasat yilinda
‘Ayvalik’  cesidinde  %20.26-23.12, ‘Gemlik’
cesidinde %23.90-27.93, ‘Kilis Yaglk’ cesidinde
%35.49-40.33 ve ‘Memecik’ ¢esidinde %20.57-
29.89 arasinda dagilim gosterdigini tespit etmistir.
‘Gemlik’

uygulanma

olgunluk arttik¢a

bildirmistir.

Dizici kosullarinda cesidinde farkli

glbreler, bunlarin zamanlan ile
sulama kosullarinin denendigi bu calismada yag
%7.29-24.8 arasinda

degerlerin 6nceki ¢alismalardan biraz disik veya

veriminin degistigi, bu

onlara yakin seyrettigi saptanmistir. Bu farkliigin
nedenlerinin, ekoloji, bakim kosullari, zeytinin

olgunluk durumu ve sulama uygulamalarina bagli
oldugu sonucuna varilmistir.

Yapilan bu ¢alismada,
gelen

nedeninin; sulama, farkl giibre uygulamalari ile

meyvelerin  yag

miktarinda meydana farkhligin  temel

bunlarin uygulanma zamanlarindan kaynaklandigi

ortaya  konulmustur.  Sulama  yapilmayan
kosullarda organomineral Raykat Growth, Raykat
glbre

Ure+MgSO4 mineral giibrenin, sulama yapilan

Start ve Fitomare uygulamalari ile
kosuldakinden daha etkili oldugu bulunmustur.
Meyvelerin yag icerigi lUzerine sulamasiz kosulda,
genel olarak iki uygulama disinda (Kontrol ve
Raykat Growth)

verilmesinin

giceklenme oncesi glbre
daha iyi sonuglar
KNO3+H3BO3+ZnS04

uygulamasinin ¢iceklenme oncesi

verdigi, bu
baglamda glbre
verilmesinin
ciceklenme sonrasi verilmeye gore ¢ok onemli
diizeyde fark yarattigi dikkati ¢ekmistir. Baska bir
deyimle genel olarak sulamal kosulda gibrelerin
ciceklenme sonrasi, sulamasiz kosulda giceklenme
oncesi verilmesi daha iyi bir sonug yaratmis gibi

gozikmektedir.

Cizelge 8. Turk Gida Kodeksi Zeytinyagi ve Pirina Yagi Degerleri (Teblig No: 2017/26)

Table 8. Turkish Food Codex Olive Oil and Pomace Oil Values

Degerler / Values
Ham Naturel Naturel Rafine Riviera Ham Rafine Pirina Yagi
Zeytin Sizma Birinci Zeytin Zeytin Pirina Yagl | Pirina Yag Pomace
S . yagi Zeytin Zeytin yagi yagi Crude Refined oil
Ozellikler Properties Crude yagl Extra yagl Refined Riviera Pomace Pomace
Olive Oil Virgin Natural Olive Oil Olive Oil Oil Oil
Olive Oil First
Olive Oil
2. Saflik Kriterleri /  Purity Criteria
2.1 Gaz Kromatografide Belirlenen Yag Asitleri Kompozisyonu (% m/m Metil Esterleri)
2.1 Fatty Acid Composition Determined by Gas Chromatography (% m/m Methyl Esters)
Miristik asit (C14:0) <0,03 <0,03 <£0,03 <0,03 <0,03 <£0,03 <£0,03 <0,03
Palmitik asit (C16:0) 7,5-20 7,5-20 7,5-20 7,5-20 7,5-20 7,5-20 7,5-20 7,5-20
Palmitoleik asit (C16:1) | 0,3-3,5 0,3-3,5 0,3-3,5 0,3-3,5 0,3-3,5 0,3-3,5 0,3-3,5 0,3-3,5
Heptadekanoik (C17:0) <0,4 <0,4 <0,4 <0,4 <0,4 <0,4 <0,4 <0,4
Heptadesenoik (C17:1) <0,6 <0,6 <0,6 <0,6 <0,6 <0,6 <0,6 <0,6
Stearik asit (C18:0) 0,5-5,0 0,5-5,0 0,5-5,0 0,5-5,0 0,5-5,0 0,5-5,0 0,5-5,0 0,5-5,0
55,0-
Oleik asit (C18:1) 83’ 0 55,0-83,0 | 55,0-83,0 | 55,0-83,0 | 55,0-83,0 | 55,0-83,0 | 55,0-83,0 | 55,0-83,0
Linoleik asit (C18:2) 2,5-21,0 2,5-21,0 2,5-21,0 2,5-21,0 2,5-21,0 2,5-21,0 2,5-21,0 2,5-21,0
Linolenik asit (C18:3) <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0
Arasidik asit (C20:0) <0,6 <£0,6 <0,6 <£0,6 <0,6 <0,6 <0,6 <0,6
Gadoleik/eikosenoik | ¢ <0,5 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5
asit (C20:1)
Behenik asit (C22:0) <0,2 <0,2 <0,2 <0,2 <0,2 <0,3 <0,3 <03
Lignoserik asit (C24:0) <£0,2 <£0,2 <0,2 £0,2 £0,2 0,2 0,2 £0,2
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Yag asiti kompozisyonu (FAME)
Zeytinyaginda bulunan temel yag asitlerini

oleik, linoleik, palmitik ve stearik asit
olusturmaktadir. Bununla birlikte, miristik,
palmitoleik, heptadekanoik, linolenik, arasidik,

gadoleik, behenik ve lignoserik asitler daha dusiik
Bu
Uluslararasi

oranlarda bulunmaktadir. asitlerin

zeytinyagindaki  oranlari Zeytin
Konseyi (UZK) ve Tiurk Gida Kodeksi Zeytinyagi ile
Pirina Yagi Tebligine gore belirlenmistir. Tlrk Gida
Kodeksi Zeytinyagl ve Pirina yagina ait degerler
Cizelge 8'de verilmistir.

Galismadan elde edilen zeytin Orneklerinde,
yag analiz sonuclarina gore toplam olarak 11 farkh
yag asidi bileseni belirlenmistir (Cizelge 9). Bu yag
asitleri palmitik asit (C16:0), palmitoleik asit
(C16:1), heptadekanoik asit (C17:0), tricosanoic
asit (C23:0), stearik asit (C18:0), oleik asit (C18:1),
linoleik asit (C18:2), linolenik asit (C18:3),
lignoserik asit (C24:0), miristik asit (C14:0) ve cis-
8.11.14-eicosatrienoic asit (C20:3)'den
olusmustur.

Bu yag asitlerinden doymamis yapida olanlarin
blytk bir cogunlugu, dogal
formdadir (Kayahan ve Tekin, 2006).

Bitlin zeytin yag orneklerinde beklendigi gibi,

halleriyle cis
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sirasiyla oleik asit (%68.487-73.154), palmitik asit
(%12.266-15.038), linoleik asit (%6.983-12.344),
stearik asit (%2.888-3.809), palmitoleik asit
(%0.458-1.505) en ¢ok bulunan yag asitleri olarak
belirlenmistir. Bunlari linolenik asit, lignoserik asit,
miristik  asit, cis-8.11.14-eicosatrienoic  asit,
heptadekanoik asit ve tricosanoic asit izlemistir.

(%15.038)

Fitomare

En ylksek palmitik asit degeri
sulama vyapilan c¢iceklenme sonrasi
organomineral giibre uygulamasindan, en diisik
(%12.266)
ciceklenme sonrasi kontrol uygulamasindan elde

deger ise, sulama yapilmayan

edilmistir. Sulama yapilmayan ve g¢iceklenme
sonrasi Raykat Growth organomineral
disindaki

olarak palmitik asit degerinin

glibre

uygulamasi sulama uygulamalariyla

genel arttigi
gozlenmistir. Palmitik asit degeri olgunluk arttikc¢a
azalan bir 6zellik gostermektedir (Matos ve ark.,
2007; Ayton ve ark., 2007).
miktarinda sulama yapilan g¢iceklenme sonrasi
KNO3+H3BO3+ZnS04

%1.505 ile en yiksek deger elde edilirken, sulama

Palmitoleik asit

glbre  uygulamasindan

yapilmayan ciceklenme sonrasl kontrol

uygulamasindan en disiuk deger (%0.458) elde
edilmistir. sulama

Yapilan uygulamalariyla

palmitoleik asit degerinin arttigI gbzlemlenmistir.



Cizelge 9. Sulanan (A) ve sulanmayan (B) kosullarda yetistirilen ‘Gemlik’ zeytin gesidine ciceklenme 6ncesi (1) ve sonrasi (2) donemlerde yapraktan yapilan farkli glibre uygulamalarinin
meyvelerin yag asidi kompozisyonu tzerine etkileri (%)

Table 9. The effects of different foliar fertilization applications before (1) and after (2) flowering on the fatty acid composition of fruits of the ‘Gemlik’ olive variety grown under irrigated (A) and
non-irrigated (B) conditions (%)

Yag Asidi Kompozisyonu / Fatty Acid Composition

LVE

ISE-€€€ :(€)/Z 151622Q LI3JWiljig DPID 2 WIIDL UDLIDH "EZ0Z ‘4D A Y133

Myristic Palmitic Palmiteloic | Heptadecanoi | Stearic Acid | Oleic Acid Linoleic Linolenic Cis-8.11.14- | Tricosanoic Lignoceric
Uyg. Ap. Acid Acid Acid ¢ Acid C18:0 C18:1 Acid Acid Eicosatrien Acid Acid
C14:0 C16:0 Cl6:1 C17:0 C18:2 C18:3 C20:3 C23:0 C24:0
A 1 0.029 14.376 1.305 0.210 2.888 69.660 10.359 0.749 0.049 0.376 -
Raykat 2 0.091 13.996 1.131 0.179 3.045 69.291 10.825 0.890 0.043 0.463 0.045
Start B 1 - 13.813 1.255 0.200 3.117 73.137 7.092 0.674 0.066 0.646 -
2 - 12.559 0.566 0.206 3.450 72.103 9.632 0.968 0.074 0.379 0.063
A 1 - 13.805 1.208 0.188 2.982 72.224 8.253 0.679 0.056 0.559 0.047
R Growth 2 - 12.746 0.652 0.192 3.068 70.348 11.609 0.814 0.037 0.488 0.046
B 1 - 12.930 0.838 0.193 3.004 72.580 8.962 0.831 0.067 0.557 0.038
2 0.131 13.544 0.588 0.201 3.809 71.881 8.578 0.657 0.067 0.496 0.046
A 1 - 14.093 1.229 0.186 2.982 70.132 9.882 0.703 0.044 0.656 0.053
. 2 0.182 13.187 0.646 0.196 3.677 72.148 8.613 0.651 0.035 0.597 0.040
Fitomore B |1 0.442 15.038 1.145 0.193 3.465 69.215 9.149 0.685 0.031 0.538 0.050
2 0.020 12.631 0.669 0.198 3.281 72.912 9.048 0.624 0.052 0.525 0.042
A 1 - 13.264 0.979 0.180 3.215 73.154 7.929 0.675 0.050 0.498 0.054
2 0.030 12.718 0.609 0.200 3.392 72.876 8.691 0.792 0.050 0.580 0.061
K+B+Zn B 1 - 14.584 1.505 0.198 3.374 69.748 9.255 0.814 0.059 0.464 -
2 - 12.439 0.579 0.202 3.358 72.687 9.326 0.836 0.067 0.457 0.049
A 1 - 13.915 0.962 0.193 3.139 70.802 9.669 0.815 0.076 0.429 -
.. 2 - 12.597 0.512 0.209 3.417 69.253 12.344 1.115 0.090 0.403 0.061
Ure+Mg B 1 - 13.983 1.050 0.188 2.976 71.277 9.334 0.750 0.071 0.371 -
2 0.034 12.641 0.589 0.204 3.262 72.829 9.205 0.760 0.066 0.353 0.056
A 1 0.039 14.522 1.259 0.182 2.858 68.487 11.354 0.968 - 0.331 -
Kontrol 2 0.015 12.639 0.509 0.244 3.286 74.416 6.983 1.067 0.061 0.713 0.068
Cont. B 1 0.024 13.775 0.974 0.198 3.379 69.732 10.669 0.795 0.081 0.373
2 0.031 12.266 0.458 0.210 3.325 71.566 10.703 0.961 0.073 0.358 0.049
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Heptadekanoik asit miktari, deneme

kapsaminda sulama yapilmayan ¢iceklenme
sonrasi kontrol uygulamasinda %0.244 ile en
yliksek degere ulasirken, bu acidan en duslk
%0.179

¢iceklenme Oncesi Raykat Start organomineral

deger olarak sulama yapilmayan
glibre uygulamasinda 6l¢tilmistir. Heptadekanoik

asit miktari tim uygulamalarda %0.30 sinir
degerin altinda seyretmistir.

Galismada stearik asit %2.858 (sulama yapilan
ciceklenme o©ncesi kontrol uygulamasinda) ile
%3.809 (sulama yapilmayan, ciceklenme sonrasi
Raykat Growth gubre

uygulamasinda) arasinda dagilim gostermis olup,

organomineral

sinir degerler arasinda kalmistir. Calismada oleik
asidin en yiksek ve en disuk degerleri kontrol
Bu

uygulamasinin

uygulamalarindan  alinmistir. kapsamda

giceklenme  Oncesi  kontrol
sulamasiz kosulundan en yiiksek deger (%74.416),
ise en disuk (%68.487)

deger tespit edilmistir. En ylksek linoleik asit

sulamal  kosulundan
miktari (%12.344) sulama yapilmayan giceklenme
dncesi Ure+MgSOs giibre uygulamasinda, en
distik deger (%6.983) ise sulama yapilmayan
ciceklenme  Oncesi  kontrol  uygulamasinda
belirlenmistir.

Yapilan c¢alismalarda, sulamanin vyag asidi
dagilimini etkilemedigi, ancak cevresel faktorler
ve ¢esidin yani sira, ge¢ hasadin s6z konusu
bilesimi etkiledigi ve 6zellikle de yagdaki linoleik
asit oranini arttirdig1 belirlenmistir (Kayahan ve
Tekin, 2006). Genel olarak bu calismadan elde
linoleik asit miktarlarinin  sulamah
birkag

birbirlerine ¢ok yakin seyrettikleri,

edilen ve

sulamasiz  kosullarda istisna  disinda
baska bir
deyimle literatlrdeki gibi sulamanin s6z konusu
asit Gzerine etkisinin olmadigi dikkati ¢cekmistir.
Calismadaki en vyuksek linolenik asit degeri
(%1.115) sulama yapilmayan ciceklenme O6ncesi
Ure+MgS0s, en disiik deger ise (%0.624) sulama
yapilmayan Fitomare

ciceklenme  sonrasi

organomineral glibre uygulamasinda
belirlenmistir. Kutlu ve Sen (2011), yaptiklari
calismada linolenik asit degerlerini %0.83-1.14
bu

tamamlanan bu calismadaki degerlerle uyumlu

arasinda tespit etmisler ve degerler

348

bulunmustur.

Gahsmada batin orneklerde miristik  asit
degerleri belirlenememis olup, belirlenen miristik
%0.015

ciceklenme oncesi kontrol uygulamasi) ile %0.442

asit  degerleri (sulama yapilmayan

(sulama yapilan c¢iceklenme sonrasi Fitomare

organomineral glibre uygulamasi) arasinda
dagihm gostermistir. En yilksek lignoserik asit
degeri

kontrol uygulamasinda %0.068, en dusiuk deger

sulama vyapilmayan ciceklenme 0Oncesi

ise sulama yapilan c¢iceklenme sonrasi Raykat
Growth organomineral glibre
%0.038 olarak tespit edilmistir.

(2004),
karsilastirdiklari calismalarinda ‘Gemlik’ cesidine
ait yag asiti analizinde miristik asidi %0.01,
palmitik asidi %12.97, palmitoleik asidi %2.97,
heptadekanoik asidi %0.13 heptadesenoik asidi
%0.24, stearik asidi %2.86, oleik asidi %75.42,
linoleik asidi %5.93, linolenik asidi %0.56, arasidik
asidi %0.9, eikosenoik asidi %0.26, behenik asidi

uygulamasinda

Ozkaya yerli  zeytin  cesitlerini

%0.10 ve lignoserik asidi  %0.05 olarak
belirlemiglerdir.
Zeytinyaginin  yag asitleri bilesimi gesit,

yukseklik, iklim ve meyvenin olgunluk diizeyine
gore degisiklik gostermektedir. Bu nedenle gerek
uluslararasi ulusal  standard

gerekse ve

kodekslerde verilen sinirlar oldukg¢a genistir.
Sicakhk distiikce ve ylikseklik arttikga, doymamis
yag asitleri dizeyinin de arttigi bilinmektedir
(Kayahan ve Tekin, 2006).

Tamamlanan bu calismadan elde edilen yag
asitleri bilesimi sonuglari ile Glindogdu ve Seker
(2012), Benito ve ark. (2013) ile Yorulmaz ve ark.
(2014) tarafindan bildirilen degerlerle benzer
bulunmustur.

Tim yag orneklerinden elde edilen yag analizi

sonuclarina gore; oleik, linoleik, palmitik,
palmitoleik, heptakonaik ve stearik asit degerleri
Turk Gida Kodeksi ve Uluslararasi Zeytin

Konseyi'nin belirledigi sinir degerleri arasinda
olup, linolenik ve miristik asitler sinir degerlerin
biraz lizerinde seyretmistir. Yag orneklerinde 11
farkli yag asidi elde edilmis ve oleik, palmitik,
linoleik, stearik, palmitoleik gibi yag asitlerinin
yiksek olmasi dikkati cekmistir. Bunlari linolenik,
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lignoserik, miristik, cis-8.11.14-eicosatrienoic,

heptadekanoik ve tricosanoic asitler izlemistir.

Sonuglar

Gubre uygulamalari ile birlikte sulamanin verim
degerleri (lzerine degisik dlizeylerde ©6nemli
artislar sagladigi, sulamasiz kosulda ise Fitomare
organomineral gilibrenin 6n plana ¢iktigl tespit
edilmistir. Genel olarak agag basina verim degeri
Uzerine, sulamasiz  kosulda  organomineral
glibrelerin mineral glibrelere gére daha basarili
dikkati ‘Gemlik’
¢esidinin sulanmamasi ve ¢igceklenme sonrasi
halinde

dekardan 600 kg, sulanan ve agaglara ciceklenme

olduklari cekmistir. zeytin

agaclarina sadece su puskurtilmesi

sonrasi Raykat Growth organomineral glibre
puskurtilmesi halinde dekardan 1.5 ton zeytin
alinacagi hesaplanmistir. ‘Gemlik’ zeytin gesidinde
verim acisindan taban glbresine ilave olarak
yapraktan en iyi verimi saglayan Raykat Growth
organomineral glibre veya biraz daha az verim
Ure+MgS04

uygulamalarindan birine gerek oldugu ortaya

saglayan mineral glibre

konulmustur. Meyve 100 tane agirhk degeri
Uzerine meydana gelen farkliligin temel nedeninin
sulama oldugu, s6z konusu parametre (izerine
sulamanin  Ure+MgSO4 giibre uygulamasi ile
birlikte daha da etki yaptig

konulmustur. Sulama yapilmayan kosullarda ise

fazla ortaya
Raykat Growth organomineral glbrenin diger
uygulamalardan daha iyi degerler verdigi dikkati
cekmistir. Sulama yapilan agaglarin  meyve
et/cekirdek oranlarinin, sulanmayan kosullarda
yetistirilen agaclara gore %90.4 daha fazla oldugu
tespit edilmistir. SOz konusu parametre lizerine

sulamanin  Fitomare organomineral glibre
uygulamasi ile birlikte daha da fazla etki yaptig
konulmustur.  Sulama  yapilmayan
Ure+MgSO4

uygulamalardan daha iyi degerler verdigi dikkati

ortaya

kosullarda ise glibrenin  diger
cekmistir.

‘Gemlik’ zeytin cesidinde sulama yapilmayan
kosullarin yag orani Uzerine fark yaratacak
etki yaptig

glbrelerin  sulu

dizeyde olumlu belirlenmistir.

Organomineral ve  susuz
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kosullarda mineral glibrelere gore yag miktarini
dikkati birlikte
sulama ve gibre uygulamalarinin agag basina ve

arttirdig cekmistir. Bununla
dolayisiyla dekara verim Uzerine yarattiklari verim
farki, bu uygulamalardan elde edilen disik yag
miktarini  kapatacak  dizeydedir. Deneme
bahcesinde 1 dekar alanda yaklasik 28 adet agac
bulunmaktadir. En ylksek yag miktari, ciceklenme
(Kontrol),
sulamasiz kosullarda %18.8 olup, bu uygulamadan
dikkate

alindiginda dekara yag veriminin 112.1 kg olacagi

sonrasi yapraklara su puskirtilen

aga¢ basina 21.7 kg verim alindig
kolayca hesaplanabilecektir. Sulanan ve Raykat

Growth
sonrasl uygulanmasinda aga¢ basina verim 54 kg

organomineral gibrenin ¢iceklenme
olup, ayni uygulamanin yag miktari ise %15.7 ile
dekara 237.3 kg yag elde edilecegi anlamina
gelmektedir. Sulama ve glbreleme verim ve
toplam zeytinyagi eldesinde kontrol uygulmasina
Raykat

sulamasiz

gore oOnemli
Growth
kosulda bile yag verimine énemli diizeyde olumlu
etki vyaptigi dikkati
zeytinyagl oOrneklerinde 11 farkl

bir fark olusturmustur.
organomineral gilbrenin
cekmistir. Denemedeki

yag asidi
belirlenmigtir. Yag asiti bilesenleri Tirk Gida
Kodeksinin bildirdigi minimum ve maksimum yag
asiti degerleri ile karsilastirildiginda, genel olarak
bulunan sonuglarin uyumlu oldugu saptanmistir.
Arastirmada incelenen giibreler arasinda Raykat
Growth ve Fitomare organomineral gibreler

sulamali ve sulamasiz kosullarda ©6n plana
cikmistir. Bunlari sulamali kosulda Ure+MgSO4

mineral glbre izlemistir.
Ekler
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0z

Bu calismada Twitter kullanicilarinin lyi tarim, organik tarim ve siirdirilebilir tarim
hakkindaki duygu ve dustnceleri duygu analizi tekniginden yararlanilarak analiz
edilmistir. Bu amagla, tarimla ilgili t¢ farkli hashtag grubunda toplam 15984 tweet metin
madenciligi teknigi ile degerlendirilmistir. Yapilan duygu analizi sonucunda, tweet atan
bireylerin bu tarim teknikleri hakkindaki duygu ve dusilinceleri arasinda anlamh
farkliliklarin bulundugu gézlenmistir. Twitter kullanicilari igin en popller ve en giivenilir
tarim uygulamasinin lyi Tarim uygulamasi oldugu gériilmistiir. Sonug olarak, biitiin
tweetlere ait duygu analizi sonuglari degerlendirildiginde Twitter kullanicilari genel olarak
tarim hakkinda pozitif duygu ve diistincelere sahip oldugu belirlenmistir.

Anahtar Kelimeler: Metin madenciligi, Duygu skorlari, Tweet, Tarim
ABSTRACT

In this study, the emotions and thoughts of Twitter users about good, organic and,
sustainable agriculture practices were analyzed by using sentiment analysis technique.
15984 tweets which were analyzed by this purpose. Sentiment analysis results showed
that there were significant differences between the f emotions and thoughts of the
tweeting about these agricultural practices. It was observed that the most popular and
reliable agricultural application for Twitter the users was the Good Agriculture practice.
When all results of the sentiment analysis analysis was evaluated, it was determined that
the Twitter users generally had positive emotions and thoughts about the agriculture
practices.

Key Words: Text mining, Emotion score, Tweet, Agriculture

bulunurken kisacasi hayatimizin her aninda

farkinda olmadan sayamayacagimiz boyutlarda
deneme ve her an veri tiretmekteyiz. Ustelik bu verilerin ¢ogu
%80'den fazlasinin da metin bigiminde olusmaktadir (Kulkarni ve

Shivananda, 2019). Metin madenciligi ya da baska

metin, resim, ses, video vb. biciminde
yapilandirilmamis formatta oldugu bildirilmistir
(Kulkarni ve Shivananda, 2019). Telefonda
konusurken, mesaj atarken, resim c¢ekerken,

sosyal medya kullanirken, tweet atarken, hikaye

ve gonderi paylasirken, e-ticaret (izerinden

alisveris yaparken ve diger cesitli faaliyetlerde
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bir deyisle metin analitigi, metinsel verilerden
kaliteli ve islevsel bilgiler elde etmek icin izlenen
Metin
yaptlandiriilmamis metin verilerini yapilandiriimis

metodoloji ve slregtir. madenciligi

ya da daha yapilandirilmis formlara ayristirmak
icin NLP, bilgi getirme (informtion retrieval) ve
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makine 0©6grenmesi tekniklerini kullanarak bu
verilerden kaliplar ve iggoruler Uretmeyi igerir.
Metin madenciligi bilgi kesfi, tanimlama ve
tahmine yonelik analiz ihtiyaglari i¢cin metinden
bilgi modellemesi ve c¢ikariminda kullanilan
makine 06grenmesi, dilbilimsel ve istatistiksel
teknikleri icermektedir. Metin madenciligi metin
siniflandirma, metin kiimeleme, metin 6zetleme,
duygu analizi, benzerlik analizi ve iliski modelleme
gibi bazi temel teknikler ve islemlere sahiptir
(Sarkar, 2016).

Bu arastirmanin asil  amaglarindan birisi
Ozellikle metin  madenciligi  algoritmalarinin
tarimsal calismalarda etkin bir sekilde kullaniima
imkani  oldugu hususunda bir farkindalk
olusturmak ve bu yontemlerle iliskili temel bilgiler
vermektir. Bu arastirmada, Twitter kullanicilarinin

cesitli tarim teknikleri hakkinda ne disindigiini
anlamak ve duygularini analiz etmek igin metin
madenciliginin  duygu  analizi  tekniginden
yararlanilacaktir.

Materyal ve Metot

Arastirmanin  materyalini 3 Kasim 2020
tarihinde Twitter APl ile c¢ekilen tarim
uygulamalari ile ilgili 14857 adet ingilizce tweet
olusturmustur (Cizelge 1). Bu tweetler iyi tarim
(n=5263), organik tarim (n=2719) ve siirdurlebilir
tarim (n=6875) olarak ¢ temel tarim uygulamasi
altinda toplanmistir. istatistiksel analizlerde
Python yazilim programi gelistirme ortami olan
Anaconda Navigator Uzerinden Jupyter Notebook
(6.0.3) arayiizi kullaniimistir.

Cizelge 1. Twitter’dan ¢ekilen tarim ile ilgili konu etiketleri ve 6rnek genislikleri.
Table 1. Related to agriculture hashtags and sample sizes extracted from Twitter

Etiket 6rnek
genisligi Toplam 6rnek
Tweet konusu Konu etiketleri Zaman genisligi
Hashtag sample

Tweet subject Hashtags Time size Total sample size

#goodagriculture 3.11.2020 3 5263
iyi tarim Goodagriculture 3.11.2020 2182

#goodfarming 3.11.2020 4
Good agriculture Goodfarming 3.11.2020 3074

#organicagriculture 3.11.2020 84 3846
Organik tarim Organicagriculture 3.11.2020 934

#torganicfarming 3.11.2020 767
Organic agriculture Organicfarming 3.11.2020 934

#sustainableagriculture 3.11.2020 355 6875
Surdirialebilir tarim sustainableagriculture 3.11.2020 2593

#sustainablefarming 3.11.2020 195
Sustainable agriculture Sustainablefarming 3.11.2020 3732

Bu arastirmada yontem olarak kelime bulutu
ve duygu analizi metin madenciligi teknikleri
kullaniimistir. Analizlerin gercgeklestiriimesinde re,
numpy, pandas, tweepy, textblob,
matplotlib.pyplot, wordcloud, better_profanity,
textblob.classifiers ve timeit Python
kiitiphaneleri kullaniimistir.

Veri 6n isleme

Metin madenciliginde veri 6n isleme, analizlere
gecmeden Once veri setinden istenmeyen bazi
verilerin temizlenmesi islemidir (Kaur ve Sharma,
2020). Tweetler icin kullanilan veri 6n isleme
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adimlari asagida verilmistir. Veri 6n islemenin
amaci, veri kalitesini iyilestirmek ve veriyi
analizlere daha uygun hale getirmektir
(Anonymous, 2023).
e Tim tweetlerin kiiclik harflere donlisimi
o Sinkafli kelimelerin sansirlenmesi
o Noktalama isaretlerinin, sembollerin ve
rakamlarin kaldirilmasi
e Stopwords’lerin kaldiriimasi
o Ozel tweet isaretlerinin (@, # ve emoji) ve
URL’lerin (https) kaldirilmasi
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Kelime bulutu

Kelime bulutu, en sik tekrarlanan kelimelerin
resimli bir temsilidir (Kulkarni ve Shivananda,
2019). Kelime frekansi arttik¢a resimdeki yazi tipi
boyutu da artmaktadir. Kelime bulutu ayni
zamanda metnin genel bir o6zetini olusturur,
ilk bakigidir.

alacagi

okuyucunun metne
dikkate
tasimaktadir.

Okuyucunun

metinde anahtar kelimeleri

Duygu analizi

Duygu analizi sosyal aglar, Urlin incelemeleri,
haber makaleleri vb. gibi farkli veri kaynaklarindan
elde edilebilecek bir metinden o&lgllebilen bir
deger Uretme  sirecidir (Arumugam ve
Shanmugamani, 2018). Bir cimle veya metindeki
duygunun kisinin olumlu, olumsuz veya tarafsiz
gortslini  ve  disilncesinin  yansitilmasini
saglayarak (Arumugam ve Shanmugamani, 2018)
bu bir

degerlendirmesine veren

duygularin sayisal Olcekte
bir

yontemidir. Duygu analizi, Python’un TextBlob

imkan analiz

kGtUphanesi Uzerinden gercgeklestirilmistir.
TextBlob, metin verilerini islemek igin kullanilan
bir  Python

siniflandirma, ceviri vb. gibi bircok dogal dil isleme

kiitiphanesidir. Duygu analizi,
(NLP) yontemini gerceklestirmek icin basit bir API
2014)

duygu analizi icin bu kitiphane tercih edilmistir.

kullanimi saglandigindan  (Anonymous,

Ayrica hesaplanan dogruluk degerleri vyeterli
dizeyde aciklanan varyasyon icerdiginden dolayi
Textblob
gerceklestirmede basarili bir sekilde kullanilmistir
(Cizelge 2).

TextBlob kiitiiphanesinin calisma prensibinde

kitliphanesi duygu analizini

polarite ve subjectivite (6znellik) adi altinda iki
temel 6l¢ut vardir (Kulkarni ve Shivananda, 2019).
Polarite [-1,1] arasinda degerler alabilen (Kulkarni
2019)
tanimlayan konu hakkinda mutlu, mutsuz veya

ve Shivananda, ve bir kisinin metni
tarafsiz olup olmadigini gosteren bir o6lgittir
(Arumugam ve Shanmugamani, 2018). Mutlu igin
1, mutsuz icin -1 ve noétr icin 0 gibi ayri bir deger
da

Shanmugamani,

olarak Olcilebilir (Arumugam ve
2018). [0,1]

arasinda degisen genellikle halk cogunlugunun

Subjectivite ise
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dislincesini temsil etmektedir, genel olgusal bir
fikir degildir. (Kulkarni ve Shivananda, 2019).
Textblob kitiphanesinden hesaplanan polarite
degerleri for donglsiinden yararlanilarak pozitif,
negatif ve notr olarak siniflandiriimistir (Sekil 1).
Daha sonra bu siniflandirilan duygular Gzerinden
train (0.70) ve test (0.30) olmak Uzere veri seti
ikiye bollinerek NaiveBayes classifier algoritmasi
makine 6grenmesi yontemiyle modelin dogruluk
model performansi

degeri hesaplanarak

degerlendirilmistir (Cizelge 2).

# X tweetler ve y duygu siniflari olmak lizere

y=[]
X = df["tweet"]
for doc in X:
score = TextBlob(doc).sentiment.polarity
if score > O:
y.append("Positive™)
elif score < @:
y.append(“"Negative™)
else:
y.append("Neutral™)

Sekil 1. Duygu skorlari igin kullanilan siniflandirma
algoritmasi

Figure 1. The classification algorithm used for sentiment
scores

Arastirma Bulgularn ve Tartisma

Tweetlerdeki duygu analizine iliskin tanitici
istatistikler ve dogruluk degerleri Cizelge 2'de

verilmistir.  Iyi tarim, organik tarim ve

sirdurilebilir tarim tweetlerine ait kelime
bulutlari Sekil 2’de, tim tweetlere ait kelime
bulutlari ise Sekil 3’de verilmistir. Kelime bulutlari
incelendiginde iyi tarim kelime bulutunda iyi
ciftci,

devrim, iyi, yeni, ileri sicrama, daha iyi toplum gibi

niyetler, esit olarak tasarlamak, vyesil
pozitif duygu agirhkh tweetler gbze carparken
kotu niyetli, 40 milyon insan, achktan 6lmek
niyetinde gibi olumsuz duygulara sahip tweetleri
de gérmekteyiz. Organik tarim kelime bulutunda
organik bahce, bahce gelistirmek, organik sebze,
organik yiyecek, tarim yontemi, iyi-destek, ihtiyac,
organik bir bakis, organik kullanmak, gelismis,
merkezi  uygulama, sebzeler,
ciftci, Hintli ciftci,
baslamak, sirdurilebilir tarim kelime bulutunda

siirdirmek,

meyveler, silahl organige
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ise iklim biyocesitliligi, tarim,

yaygin
parlamentoda oylanmis, Avrupa parlemantosu,
yeni 7 wyil, agik oturum, iklim felaketi, yeni
oylanmis, yaygin 7 vyil, politika bashg ve acik
mektup gibi politika agirlikli kelime ve kelime
gruplarn yiliksek frekanslarda gozlenmistir. Biitlin
tweetlere ait kelime bulutu incelendiginde ise
(Sekil 3) sardurdlebilir tarim, tarimsal politika,
yaygin iklim  biyogesitliligi,

surdarilebilir biyogesitlilik, iklim felaketi, Avrupa

amag, tarim,
parlemantosu, 7 yil, politika bashgi, acik oturum
gibi kelime ve kelime gruplari 6n plana
¢ikmaktadir. Boylece bu kelime bulutlar Twitter
kullanici yorumlarinin bir 6n izlemesini ya da 6n
degerlendirmesini olusturmustur.

lyi tarim, organik tarim ve sirdurilebilir tarim
tweetlerine ait duygu analizi sonuglar (Cizelge 2
ve Sekil 4) incelendiginde, pozitif duygular en ¢ok
iyi tarim (%92.11) ve organik tarim (%62.95)

tweetlerinde gorilirken, negatif duygular da en

cok surdurulebilir tarim (%32.28) tweetlerinde
gozlenmistir. Notr duygularin ise en g¢ok organik
(%25.56)
gozlenmistir. BUtln tweetler (Cizelge 2 ve Sekil 5)

tarim tweetlerinde olustugu
dikkate alindiginda ise {i¢ tarim uygulamasinda da
pozitif duygu ve disincelerin (% 66.83) ¢ogunluk
olusturdugu soylenebilir.

Polarite
degerlendirildiginde ise en vyiksek polarite ve
subjectivite ortalamalari iyi tarimda gorilmustir
(Cizelge 2).

Yapilan duygu analizlerinin dogruluk degerleri

ve Subjectivite Olgltleri

(accuracy value) ise sirasiyla iyi tarim icin % 93.10,
organik tarim igin % 71.75, strdurulebilir tarim
icin % 77.22 ve tim tarim teknikleri igin % 92.35
olarak hesaplanmistir (Cizelge 2). Ayrica Python
test program zamanlari (execution time) sirasiyla
iyi tarim igin 1.67e-05 s, organik tarim igin 1.71e-
05 s, sturdirilebilir tarim icin 1.77 e-05 s ve tiim
tarim teknikleri igin 2.03e-05 s stirmustar.

Cizelge 2. Tweetlerdeki duygu analizine iliskin tanitici istatistikler ve dogruluk degerleri

Table 2. Descriptive statistics on sentiment analysis in tweets

Duygular Pozitif tweet Notr tweet Negatif tweet Polarite Subjectivite | Dogruluk
Sentiments (n, %) (n, %) (n, %) ortalamasi | ortalamasi degeri
(P) (S) (%)
Positive tweet Neutral tweet Negative
Tweet konusu (n, %) (n, %) tweet Polarity Subjectivity | Accuracy
Tweet subject (n, %) average average value
(P) (S) (%)
fyi tarim 4848 (%92.11) 70 (%1.33) 345 (%6.56) 0.34 0.52 93.10
Good agriculture
Organik tarim 2421 (%62.95) 983 (%25.56) 442 (%11.49) 0.17 0.39 71.75
Organic agriculture
Surdardlebilir tarim 3413 (%49.64) 1243 (%18.08) 2219 (%32.28) 0.08 0.41 77.22
Sustainable agriculture
Tarim 10682 (%66.83) 2296 (%14.36) 3006 (%18.81) 0.19 0.44 92.35
Agriculture
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Sekil 2. lyi tarim, organik tarim ve siirdiiriilebilir tarim tweetlerine ait kelime bulutlari
Figure 2. Word clouds of good agriculture, organic agriculture and sustainable agriculture tweets
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Sekil 3. Butlin tweetlere ait kelime bulutu

Figure 3. Word cloud of all tweets

Yapilan literatlr taramalari sonucunda bizim

calismanin  amaciyla en c¢ok Ortiisen baz
¢alismalar asagida verilmistir.

Abiola ve digerleri (2023), Nijerya'da
koronaviriis pandemisine (COVID-19) verilen

duygusal tepkileri analiz etmek icin TextBlob ve
VADER kittuphaneleri aracihigiyla 1 Milyon tweet
uzerinden analizini
VADER ile yapilan duygu analizi sonucunda
sirasiyla %39.8 pozitif, %28.9 negatif ve %31.3

notr duygular icerirken, TextBlob ile yapilan duygu

duygu gerceklestirmistir.

analizi sonucunda sirasiyla %36.7 pozitif, %17.3
negatif ve %46.0 notr duygular icerdigi
belirlenmistir. Diger bir deyisle halkin COVID-19
hakkindaki VADER
cogunlugun pozitif, TextBlob kutliphanesi

gorusleri kiitiphanesi
ise
cogunlugun notr duygular icerisinde oldugunu
gostermistir. Ayrica Latent Dirichlet Allocation ile
tweetlerin konu modellemesi yapilmis ve Multi
Dimension 6lcekleme ile gorsellestirilmistir. Sonug
olarak halkin 6nemli bir kismi COVID-19'u kalici bir
viris olarak gordigl, bazilarinin ise sonunda
bitebilecegine inandigi gbzlenmistir.

(2021),
41122 adet tweetin polarite degerlerini 6grenmek

Barzeniji calismasinda Trump’a ait
icin duygu analizi yapmistir. Duygu analizinin ilk
asamasinda tweetlerin pozitif, negatif ve notr
olarak siniflandirilmasi, ikinci asamasinda tweet
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metni makine Ogrenimi egitim prosedirlerine
icin dogal dil
of Words
vektorlestirme yontemi ile metin sayisal hale

uygun hale getirilmesi isleme

tekniklerinden olan Bag metin
doénuastirdlmistir. Daha sonra duygu analizi, Ug
farkh makine 6grenmesi algoritmasi kullanilarak
gerceklestirilmistir. Support Vector Machines ile
%89, Random Forest ile %88 ve Gaussian Naive

Bayes siniflandirici ile %72 dogruluk degerine

ulasiimistir. Barzenji (2021), diger  iki
siniflandiricinin yerine Random Forest'l
onermektedir, c¢inkii Random Forest iyi bir

dogruluk degerine sahiptir ve Support Vector

Machines 'e gore daha az zamana ihtiyag
duymaktadir.

Diyasa ve digerleri (2021), TELKOM sirketinin
indihome, myindihome, useetv ve wifi.id Urin ve
hizmetleri hakkinda Twitter kullanicilarinin duygu
ve gorislerini arastirmak icin ayni anahtar
kelimeleri iceren 3324 adet tweeti analiz etmistir.
Analizlerin yapilmasinda cesitli veri 6n isleme
teknikleri, duygu analizi, histogram, pasta grafigi
ve kelime bulutu kullanilmistir. Duygu analizi
sonuglarina gore incelenen 3324 tweet'in %34.4'U
pozitif, %16.1'i negatif ve %49.6'si notr tweet
oldugu tespit edilmistir. Yapilan duygu analizinin

dogruluk degeri ise %77.2 olarak hesaplanmistir.
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Sekil 4. lyi tarim, organik tarim ve siirdiiriilebilir tarim tweetlerine ait duygu analizi sonuglar
Figure 4. Sentiment analysis results of good agriculture, organic agriculture and sustainable agriculture tweets

Positive

Neutral

Negative

Sekil 5. Btlin tweetlere ait duygu analizi sonuglari
Figure 5. Sentiment analysis results of all tweets

Mendes (2021), Covid-19
pandemisi ile ilgili Twitter Gzerinden atilan 40 Bin

Temizhan ve

tweeti metin madenciligi teknigi ile

degerlendirerek, halkin bu salgina bakis acgisini ve

dislincelerini  degerlendirmistir.  #Covid_19,

#Maske, #bilimkurulu ve “Ankara Wuhan”
hashtag’lerine iliskin duygu analizi sonuglari
incelendiginde, duygu skorlarinin birbirlerine

benzer bir dagilim gosterdigini ve 6zellikle negatif,
korku, kizginlik ve beklenti gibi duygularin Covid-
19
olusturdugunu saptamistir. Gindem basliklarina
bir
otomatik linear model sonuglari incelendiginde ise

sirecinde  yasanan  baskin  duygular

iliskin diger analiz degerlendirmesi olan

Ankara gindemine iliskin tahmin denklemi

%97.20’lik bir aciklanan varyasyon ile istatistiksel
iyi
bulunmustur. Ankara gilindemine ait otomatik

onemlilige sahip en denklem olarak
linear model denklemine etki eden yatak, salgin,
Wuhan, hastalik, saglik¢i, maske, digin, nisan,
ihale ve Covid-19 degiskenleri halkin bu salgina
bakis acisi ve disinceleri hakkinda 6zetleyici bir
bilgi Gretmistir.

Kaur ve Sharma (2020), kadinlarin sosyal
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sorunlarina iliskin kullanici

analizi yapan bir model olusturmayi amacglamistir.

goruslerini  duygu
Veri kiimeleri, Twitter Uzerinden #Women ve
#Metoo olarak iki kadin hashtag'inde toplanmistir.
Arastirmada hashtag'in daha
oldugunu belirlemek ve cesitli makine 6grenmesi
algoritmalariyla

hangi popller

siniflandirmak icin  tweetler
Python textblob kitliphanesi araciligiyla polarite
Olgltleri belirlenmistir. Modeli egitmek ve test
etmek icin Naive Bayes, Destek Vektor Makinesi,
Rastgele Orman ve Lojistik Regresyon makine
O0grenmesi algoritmalari kullanilarak elde edilen
sonuclar Precision, Recall, F-score ve Accuracy
test parametreleri ile modellerin ve TextBlob

kiitiphanesinin dogrulugu karsilastiriimistir. Elde

edilen sonuglara gbére en popller hashtag
#Women bulunurken, en iyi ve en verimli
algoritma Destek Vektér Makinesi olarak
bulunmustur.

Bonta ve digerleri (2019),
www.rottentomatoes web sitesinden indirilen
film incelemelerini siniflandirmak i¢in  NLTK,
Textblob ve VADER duygu analizi kitiphanelerini
kullanmistir.  Calismanin  sonucunda, VADER
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(dogruluk degeri = %77) Textblob (dogruluk degeri
%74)'dan daha iyi
dogrulanmistir.

performans gosterdigi

(2018), 2016 ABD
baskanlik se¢imlerindeki en iyi se¢im adaylarindan

Nausheen ve Begum

Donald Trump, Hillary Clinton ve Bernie Sanders
hakkinda toplanan tweetler (zerinden segim

kamuoyu duygularini belirlemek sozlik

bir
tweet'ler lzerinden polarite ve 6znellik olgltleri

icin

tabanh yaklagim  kullanmistir.  Toplanan

belirlenerek adaylar arasinda duygu tird
Uzerinden bir karsilastirma yapilmistir ve kelime
bulutlari olusturulmustur. Boylece her bir aday
icin halkin goris ve duygulari belirlenerek, tlkenin
potansiyel lideri hakkinda 6n bir degerlendirme
yapilmistir.

Son yillarda yapilan duygu analizi arastirmalari
incelendiginde, hangi alanda olursa olsun merak
edilen konu hakkinda ya da Urin ve hizmet
degerlendirmelerinde Twitter kullanicilarina ait
yorumlar Gzerinden duygu skorlari hesaplanmistir.
Bu duygu skorlari Twitter kullanicilarinin duygu ve
dislnceleri hakkinda bize polarite 6lgitlerinin
degerlendirilmesini Nitekim
(2021), (2021),

Temizhan ve Mendes (2021), Kaur ve Sharma

saglamaktadir.

Barzeniji Diyasa ve digerleri

(2020) ve Nausheen ve Begum (2018)
calismalarinda cesitli metin madenciligi
yontemleri kullanarak duygu skorlarini

degerlendirmistir. Ayrica Temizhan ve Mendes
(2021) hashtag gruplarina ait olusturduklari linear

Uzerinden istatistiksel

iyi
kullanicilarinin hashtag hakkindaki bakis acisi ve

denklemler onemlilige

sahip en denklemi belirleyerek Twitter
distinceleri hakkinda ozetleyici bilgi Gretilmesini
saglamistir. Diyasa ve digerleri (2021) ve Kaur ve
Sharma (2020) duygu skorlari Gizerinden bir takim
ya da

kullanarak cesitli test parametreleri hesaplamistir.

siniflandirma  algoritma algoritmalari

Bu test parametreleri polarite siniflandirma
oranlari Gzerinden modelin dogruluk derecesi ve
test hakkinda

karsilastirilmasinda kullanilmistir. Barzenji (2021)

bircok degeri algoritma

ise duygu analizini iki asamada gerceklestirerek
farkli bir yaklasim kullanmistir. Tweetlerin polarite
siniflandiriimasindan

degerlerinin sonra
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kullanacagi makine 06grenmesi yontemleri icin

metin  vektorlestirme  yontemi  kullanmistir.

Boylece tamamen sayisal hale gelen metin
Uzerinden kolay bir sekilde model egitim slreci
tamamlanmistir. Hem dogruluk degeri hem de
dikkate
algoritmasi onerilmektedir. Nausheen ve Begum
(2018)
polarite

hashtagler

zaman alinarak Random  Forest

ise duygu skorlarini degerlendirmede
oznellik kullanarak
hakkinda

bulunmustur. Ayrica bu arastirmacilar hashtaglere

ve Olgutlerini

degerlendirmelerde

ait kelime bulutlari olusturarak dikkate alinmasi
ya da
gozlemlemistir. Abiola ve digerleri

gereken kelime kelime  gruplarini
(2023) ve
Bonta ve digerleri (2019), calismalarinda Textblob
VADER

kullanarak bu

ve duygu analizi
iki

Sonug olarak Abiola ve digerleri

kitliphanelerini
kiitiphanenin performansini
karsilagtirmistir.
(2023) 1 Milyon veride galistigi icin iki kUtiphane
arasinda belirgin sonuclar elde ederken, Bonta ve
(2019) kadar VADER'In
performansini degeri %77)
Textblob’dan (dogruluk degeri = %74) lstin olarak

digerleri her ne

(dogruluk

kabul etse de, 11861 adet veride calistigi igin iki

kiitiiphane arasindaki dogruluk degerlerinde
dikkate deger belirgin bir fark gozlenmemistir.
Diger bir deyisle, iki kiitliphane arasindaki fark veri
sayisi cok cok biylik miktarlara ulastiginda degistigi
soylenebilir. Hangi o6rnek genisligine kadar bu
kiitiphaneler birbirleri icin alternatif olabilir? Bunu
ileri zamanlarda yapilabilecek kapsamli
¢alismalarda gérmemiz mimkiin olacaktir.

Biz de bu

calismadan (Temizhan ve Mendes, 2021) farkh

¢alismada o©nceki yaptigimiz

olarak hashtag gruplarina ait duygu skorlarinin
degerlendirilmesinde, polarite degerlerini dikkate

alarak, NaiveBayes classifier algoritmasi ile

hesaplanan %92.35’lik model dogruluk degeri ile

Twitter kullanicilarinin duygu ve distnceleri

arasinda anlamli farkhliklar bulundugunu tespit
ettik. Ayrica bu farkhliklar kelime bulutlarinda da

gozlemlenmistir. Sonug olarak, Twitter

kullanicilari icin en popller ve en glvenilir tarim
uygulamasinin %93.10’luk dogruluk degeri ile lyi

Tarim uygulamasi oldugu gorildi. Bitdn

tweetlere ait duygu analizi sonuglari
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degerlendirildiginde Twitter kullanicilari
hakkinda

dislncelere sahip oldugu belirlenmistir.

genel

olarak tarim pozitif duygu ve

Sonuglar

Duygu analizi, tarim teknikleri tweetlerine ait

duygular ve duslinceler arasindaki farkhlig
gostermistir. Tweetler iyi tarim ve organik tarim
uygulamalari hakkinda daha pozitif bir disiince
hakimiyetindedir. Ayni zamanda notr duygularin
agirhk kazandigi organik tarim uygulamasi
hakkinda belirsiz duygularin arttigi soylenebilir.
Surdurulebilir tarim duygular incelendiginde ise
pozifif duygularin en aza indigini ve negatif
duygularin en fazla artis gosterdigini gormekteyiz.
bir

uygulamasinda

Baska deyisle  slrdirdlebilir  tarim

tweetlerin yarisi pozitif
duygulardan olusuyorken diger yarisi da negatif ve
notr duygulardan olusmustur. Strdlrilebilir tarim
tweetlerindeki bu negatif duygularin baskin olusu,
sirdurdlebilir  tarima  ait  kelime  bulutu
incelendiginde politik duygularin agirlikh frekansta
olusuna atfedilebilir. Ayrica iyi tarim uygulamasi
diger iki tarim uygulamasina goére daha fazla
pozitif tweet icerdiginden ve hesaplanan
%93.10’luk dogruluk degeri ile Twitter kullanicilan
Uzerinde en popller ve en givenilir tarim
uygulamasi olmustur.

Sonug olarak, bitiin tweetlere ait duygu analizi
%92.35'lik

model dogruluk degeri ile Twitter kullanicilarinin

sonuglari incelendiginde hesaplanan
tarim hakkinda pozitif duygu ve distincelere sahip
oldugu belirlenmistir.

Gunlmuizde duygu analizinde kullanilan birgcok
yaklasim ve algoritma vardir hala da birgogu
gelistirilmektedir. Bundan sonraki calismalarda
gelistirilmis farkli yaklasim ve algoritmalarin farkh

veri setlerinde kapsaml bir sekilde
karsilastirilmasinin  olduk¢a vyararli olacagina
inaniniyoruz.
Ekler

Bu arastirma, Prof. Dr. Mehmet MENDES

danismanliginda vyiritilen Ebru TEMIZHAN’In
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doktora tezinin bir kismindan Uretilmistir.
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Yonelik Doktora Burs Programi

alaninda desteklenmeye devam etmektedir.
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Effectiveness of potential biological control agent Bracon hebetor (Say)
(Hymenoptera: Braconidae) on Cydalima perspectalis (Walker)
(Lepidoptera: Crambidae)

Cydalima perspectalis (Walker) (Lepidoptera: Crambidae) iizerinde potansiyel biyolojik
miicadele etmeni Bracon hebetor (Say) (Hymenoptera: Braconidae)’un etkinligi
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Cydalima perspectalis (Walker, 1859) (Lepidoptera: Crambidae) is the main pest of
boxwood fields in many countries. It has caused significant damage especially since 6-7
years in Turkiye. Chemical control is definitely not recommended against this pest
because boxwoods are found in forest areas, parks and gardens. In this study, the
potential use of the idibiont larval parasitoid Bracon hebetor (Say, 1836) (Hymenoptera:
Braconidae) against the box tree moth was evaluated within the scope of biological
control. Laboratory experiments were carried out with early and late instar larvae of C.
perspectalis at 25+1°C, 60-70% R.H. and 16:8 (light: dark) conditions. The number of
paralyzed and parasitized larvae, parasitism rate, number of eggs laid per female, rate
of larvae and pupae were determined. Bracon hebetor, which has the ability to paralyze
the host larvae, showed an insecticidal effect against the pest C. perspectalis. It was
found that the number of paralyzed larvae (10.33£1.15) in early stage (3rd instar) larvae
was higher than in late stage (5th instar) larvae (4.67+£0.57). On the other hand, it was
determined that the number of parasitized larvae (14.68+1.50) and eggs laid
(7.50+0.32) was higher in late stage (5th instar) larvae. Parasitism rates were found to
be 33% and 73% in early and late instar larvae, respectively. This detailed biological data
has been obtained to for the first time. Bracon hebetor venom showed a high toxic
effect on Cydalima larvae. The results of the study showed that the parasitoid may be
recommended as an alternative to chemical control against the box tree moth.

Key Words: Biological control, Bracon hebetor, Cydalima perspectalis

0z

Cydalima perspectalis (Walker, 1859) (Lepidoptera: Crambidae) bircok Ulkede
simsirlerin ana zararlisi konumundadir. Turkiye’de son 6-7 yildir 6nemli zarara neden
olmaktadir. Bu zararliya karsi simsirlerin 6zellikle ormanlarda, park ve bahgelerde
bulunmasi nedeniyle kimyasal miicadele énerilmemektedir. Bu ¢alismada, biyolojik
micadele kapsaminda idiobiont larva parazitoiti Bracon hebetor (Say, 1836)
(Hymenoptera: Braconidae)’'un simsir gilvesine karsi potansiyel kullanimi
degerlendirilmistir. Laboratuvar c¢alismalari geng ve olgun donem C. perspectalis
larvalari ile 25%1°C, % 60-70R.H. ve 16:8 (aydinhk:karanlk) kosullarda
gerceklestirilmistir. Paralize olan ve parazitlenen larva sayilari, parazitleme orani, disi
basina birakilan yumurta sayisi ile larva ve pupa oranlari belirlenmistir. B. hebetor
paraliz etme yetenegine sahip olup bu sayede zararli C. perspectalis’e karsi insektisit
etkisi gdstermektedir. Uclincii ddnemde paralize olan larva sayisi (10.33+1.15) besinci
déneme (4.67+0.57) gore daha yiksek bulunmustur. Parazitlenen larva (14.68+1.50)
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ve birakilan yumurta sayisi (7.50+0.32) besinci dénem larvalarda daha yiksektir. Parazitleme orani erken ve ge¢ dénem
larvalarda sirasiyla %33 ve %73 olarak bulunmustur. Sézkonusu biyolojik veriler ilk defa elde edilmistir. Bracon hebetor’ un
venomu Cydalima larvalari Uzerine yliksek derecede toksik etki yapmistir. Calisma sonuglari, simsir glivesine karsi
kullanilacak kimyasal miicadeleye alternatif olarak bu parazitoitin kullanilabilecegini gostermektedir.

Anahtar Kelimeler: Biyolojik miicadele, Bracon hebetor, Cydalima perspectalis

Introduction

perspectalis ~ (Walker, 1859)
(Lepidoptera: Crambidae), which is known as box

Cydalima

tree moth, is an exotic species. It is a primary pest
that causes significant damage to Buxus spp
(boxwood), which has a wide distribution in
Turkiye (Oztirk et al., 2016; Toper Kaygin and
Tasdeler, 2019). The first detection of this East
Asian origin species in Europe was recorded Billen
(2007) in Germany. Later, it spread rapidly in the
most Europe country. The first report of C.
perspectalis in Tiurkiye was recorded by Hizal
(2012) in parks and gardens in Istanbul.

The larvae of the box tree moth can feed on
several species of boxwood. It often causes the
complete death of a plant. In Switzerland and
Caucasus, it has been reported that an important
area of forest has been lost due to the intense
damage of C. perspectalis on B. sempervirens (John
and Schumacher, 2013; Kenis et al., 2013; Gninenko
et al., 2014). A similar damage was seen in Artvin
between 2016 and 2017 in Turkiye (Goktirk, 2017).
Although the number of generations of C.
perspectalis, which is a polyvoltine species, depends
it can complete 4-5
but the
generations is limited to 2-3 in Europe (Van der
Straten and Muus, 2010; Leuthardt et al., 2010). In
Tlrkiye, similarly Salioglu (2020) reported that, C.

on the temperature,

generations per year, number of

perspectalis could complete 3 generations in Bartin,
and 2 generations in Artvin depending on
temperature. It spends the winter as a 2nd or 3rd
instar larva between two leaves attached by nets.
The first adult flights are observed in late May and
early June, and moth adults can fly between 5-10
km (Nacambo et al., 2014, Van der Straten and
2010).

dominant in adults. One of them is white colored

Muus, Two morphological forms are
butterflies and the other is butterflies in melanic

form (Strachinis et al., 2015). Both forms of adults
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were also found in Tirkiye (Salioglu, 2020). It has
been reported that the larval developmental period
is between 28 and 85 days, the pupal development
period is between 10-51 days, and generation is
completed between 30-40 days under optimal
conditions (Lépez and Eizaguirre, 2019).

Biological control agents have an important role
of the pest C. perspectalis.
Particularly, parasitoids belonging to the order

in the control

Hymenoptera, (Braconidae) (lchneumonidae)
(Trichogrammatidae) (Herz, 2013; Wan et al., 2014)
(Chalcididae), (Encyrtidae) (Brua, 2013; Wan et al.,
2014). (2016) tested the
effectiveness of different Trichogramma species on

Gottig and Herz

Cydalima eggs. This pest also has parasitoids
belonging to the Tachinidae (Diptera) (Farahani et
al., 2018; Martini et al., 2019; Bird et al., 2020).
The number of natural predators of Cydalima
larvae is quite low, because those feed on
boxwood leaves which have high alkaloids content
(Leuthardt et al., 2013; Brua, 2013; Martin et al.,
2018). The mono-basic alkaloids are metabolized
while bi-basic alkaloids are retained in the larvae.
Among the existing predators, Vespa velutina
(Lepeletier, 1836) (Hymenoptera: Vespidae) is the
most common species in Europe (Leuthardt and
Baur, 2013; Brua, 2013; Wan et al., 2014; Feas and
Charles, 2019). Egg predators are also extremely
important for C. perspectalis because the pest eggs
do not contain toxins. Therefore, the use of
predatory species Chrysopa carnea (Stephens,
1836)
axyridis (Pallas, 1773) (Coleoptera: Coccinellidae)

(Neuroptera: Chrysopidae), Harmonia
and Orius majusculus (Reuter, 1879) (Heteroptera:
Anthocoridae) can suppress population of the pest
2013). the the

effectiveness of parasitoid B. hebetor on C.

(Herz, In present study,
perspectalis larvae was tested under laboratory
conditions for the first time in Turkiye within the

scope of biological control.
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Material and method

Rearing of Cydalima perspectalis

In this study, the box tree moth was reared in
the laboratory for the first time in Tirkiye. Box tree
moth larvae were obtained from Kastamonu
General Directorate of Forestry, in Turkiye. The
larvae of the box tree moth at different instars
were taken to the laboratory at 25+1°C, 60-70%
relative humidity and 16:8 (light: dark) conditions
and transferred to rearing box (19 x 24 x 7 cm) in
groups of 20/each and fed with boxwood tree

leaves. The larvae were checked daily and pupae

were separated and placed in large rearing boxes
(30 x 35 x 55 cm) where the adults emerged.
Bunches of clean fresh boxwood were placed in
large rearing boxes. The boxwoods have been used
in the large rearing boxes to enable the butterfly
adult females for mating and also, to lay their eggs
on the leaves after mating. The leaves of boxwoods
were also checked daily to determine eggs of
Cydalima. The boxwoods with C. perspectalis eggs
were separated and transferred to the rearing
boxes. Figure (1) showed some photos about the

rearing method.

Figure 1. a) **Cydalima eggs b)** Different stages of Cydalima larvae c) * Cydalima pupae d) ** Rearing boxes with
Cydalima adults f)** light colored adult moth g) *melanic adult moth (*Ankara University, Agriculture Faculty,
Biocontrol Laboratory), (**INRAE UEVT Antibes Bioconcontrol Laboratory). Canon EF 100mm /2.8 USM

Rearing of Ephestia kuehniella

Ephestia kuehniella, which was used as a host
for B. hebetor culture, was reared in a climate
room at 25+1°C, 60-70% R.H. and 16:8 (L:D). In the
rearing of E. kuehniella, a mixture of corn flour:
bran (1: 1) was used as a food. In order to prevent
possible contamination in the prepared food, the
prepared mixture was sterilized at 60°C for 3
hours. Other materials were sterilized with 1%
sodium hypochlorite solution. 200 grams of

nutrient mixture (1 corn flour :1 bran) was added
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to sterilized plastic rearing box (19 x 24 x 7 cm) and
allowed to develop in the climatic chamber at
average of 1000 host eggs. This process was
repeated daily for the continuity of the E.
kuehniella culture. The emerging moth adults were
collected and taken into the egg laying box and the
host eggs were daily collected (Demiray, 2021).

Rearing of Bracon hebetor
The adults of B. hebetor, were reared on a large
scale, by using the larvae of the mediterranean
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flour moth, Ephestia  kuehniella  Zeller
(Lepidoptera: Pyralidae), as a host, at 25 £1 °C, 60-
70% R.H and 16:8 LD. For this purpose, a number
of 40-45 4th or 5th instars E. kuehniella larvae
were placed in 10 Petri-dishes (9 cm) with a
fertilized female parasitoid. Then, droplets of 50%
honey solution were applied to the paper strips
and placed in the Petri- dishes to provide suitable
diet for nutrition of the parasitoid adults. After 24
hours of exposure, the females were transferred to
the other petri-dishes, with 40-45 4th or 5th
instars larvae of the host. The parasitized larvae of
the host, E. kuehniella, were incubated, under the
controlled conditions of at 25 +1 °C, 60-70% R.H
and 16:8 LD. This process was continued every day.
Female and male parasitoid adults were obtained
from the culture which was used both in the
experiments and for the continuity of the
parasitoid culture (Demiray, 2021).

Effectiveness of Bracon hebetor on Cydalima
perspectalis

In the experiments, female parasitoids tested
were 2 days old, fed with honey, mated and not
contacted with the host larva prior to testing and
also 3rd and 5th instars of larvae of C. perspectalis
were used. Larval stages were determined by
weighing method. In the experiments, one larva of
C. perpectalis and one mated B. hebetor female
were placed in petri-dishes (5 c¢cm). Larvae with
parasitoid eggs were successfully parasitized. After
that, each petri dish contained one C. perspectalis
larva and one female parasitoid was left at 25+£1°C,
60-70% R.H. and 16:8 (L:D) for a 24 hours of
parasitism. At the end of the parasitism duration,
the female parasitoid was removed. C. perspectalis
larvae, treated with parasitoid, were examined
under binocular (Leica S4). Experiments were
carried out on 20 larvae (3rd and 5th instars) with
three replications. At the end of the experiments
this study was aimed to determine the number of
paralyzed and parasitized larvae, the number of
eggs laid on each parasitized larva, the larval rate,
the pupal rate, the total developmental time, the
parasitism rate, the emergence rate and the sex
ratio.
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Statistical Analysis

Independent sample T test was applied to the
experiment results (number of larvae paralyzed,
number of larvae parasitized, number of eggs laid,
parasitism rate (%) in the Minitab Release 17
statistical program. An arcsine transformation was
applied to percentage data for analysing. (Zar,
1999).

Results and Discussion

Results are shown in Table 1. According to the
obtained results of the experiment, there were a
significant difference between the 3rd and 5th
instars larvae in terms of the number of paralyzed
larvae, the number of parasitized larvae and the
number of deposited eggs. It was determined that
the number of paralyzed larvae was significantly
higher on early larval instar (10.33) (T-Value = 7.60,
P-Value = 0.017, DF = 2). Data showed that the
number of parasitized larvae (14.68) was higher on
the 5th instar larvae (T-Value = -6.41, P-Value =
0.003, DF = 4). When an evaluation was made in
terms of the number of laid eggs by the female
parasitoid, it was determined that the parasitoid
lays more eggs (7.50/host-larva) on the larger
-7.71, P-Value

(older) host larvae (T-Value
0.000, DF = 56).

In this study, the first rearing method of the box
tree moth was created in the laboratory for
Turkiye. Similarly, data on some biological
characteristics of B. hebetor were obtained for the
first time with this study. Bracon hebetor females
are idiobiont parasitoids that firstly inject venom in
their hosts to paralyze them and then lay different
numbers of eggs on/or near the paralyzed host
(Antolin et al., 1995). The paralyzed host is also a
food source for both adults and their larvae. It has
been reported that B. hebetor female paralyzes
several host larvae and then parasitoid female lays
eggs on non-motile larvae (Ullyett, 1945; Ghimire
and Phillips, 2014).

According to the results of the study, the female
parasitoid paralyzed the early instar larvae, but the
number of laid eggs was low. It generally, prefers

late instar of Cydalima larvae for egg-laying. A
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similar result was obtained by Tunca (2010) who 1) (T-Value = -6.14, P-Value = 0.009, DF = 3) (Table
reported that the parasitoid paralyzed the third 1). After laying eggs on early and late instar of host
instar larvae of Plodia interpunctella (Hubner, larvae, it was determined that the rate of
1813) (Lepidoptera: Pyralidae) but did not lay any  transition from egg to larva was 59.5 % and 65.3 %,
or deposited a few number of eggs on Plodia respectively. The rate of transition from larval to
larvae. For gregarious parasitoids, large host larvae pupal stage was found to be 26 % and 28 % in early
are extremely important for the fitness of their  and late instar of host larvae, respectively. It was
generations (Godfray, 1987; Taylor, 1988). Studies determined that most of the parasitoid individuals
have shown that gregarious parasitoids prefer could not pass from the larval stage to the pupal
large hosts for eggs laying. Laying eggs in large stage, or even if it passed to the pupal stage, it
hosts ensures the healthy development of F1 could not complete this stage. In other words, B.
(Hardy et al., 1992; Zaviezo and Mills, 2000). hebetor cannot complete its development from
However, it has also been observed that host size egg stage to adult stage on Cydalima larvae.
is not very much important for laying egg  Therefore, total developmental period,
preference in koinobiont parasitoids (Harvey, emergence rate and sex ratio could not be
2000; Harvey et al., 2004). determined.  Figure 2  shows different
Considering the parasitization rates, in early developmental stages of B. hebetor on the host C.
instar larvae parasitism was 33.33%, and the  perspectalis.
parasitism on late instar larvae was 73.33% (Table

Table 1. Number of paralyzed and parasitized larvae by Bracon hebetor, number of eggs laid and parasitism rate
Number of larvae Number of larvae Number of eggslaid Parasitism rate (%)

Host paralyzed parasitized
Early instar larvae 10.33+1.15A 6.67£1.50 B 4.20+£0.29 B 33.33B
Late instar larvae 4.67+0.57 B 14.68+1.50 A 7.50+0.32 A 73.33A

* Means in each column followed by same capital letter do not differ statistically differences (P<0.05).

Parasitoids are one of the important biological 1999) and Trichogramma pintoi (Voegele, 1982).
control agents and have an important role in the T. dendrolimi gave the best results with 40%
control to C. perspectalis. Gottig and Herz (2016) parasitization rate. Tabone et al., (2015) revealed

investigated several Trichogramma species on that 54 strains of 17 Trichogramma species were
Cydalima eggs. Parasitoids species used in studied and five strains of these were very
experiments include Trichogramma brassicae effective on Cydalima eggs. Shi and Hu (2007)
(Bezdenko), Trichogramma bourarachae reported that Exorista sp.(Diptera: Tachinidae)
(Pintureau and Babault, 1988), Trichogramma caused a 32.6% and 47.5% mortality rate of larvae
cacoeciae  (Marchal, 1927), Trichogramma and pupae of C. perspectalis in the Xinyang region
cordubensis (Vargas and Cabello, 1985), of China. Di Vitantonio (2016) reported that E.
Trichogramma dendrolimi (Matsumura, 1926), larvarum has a high rate of parasitism in the larval
Trichogramma evanescens (Westwood 1833), stage of the pest.

Trichogramma nerudai (Pintureau and Gerding,
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L

Figure 2. Bracon hebetor a-b)* Eggs c)* Early larvae d-e-f)* Advanced larvae g-h)* Pupae (*Ankara
University, Agriculture Faculty, Biocontrol Laboratory) Leica S4 x 12.5.

In this study, it was determined that B. hebetor
larvae could not complete their development and
reach to the pupa stage on the host Cydalima’s
larvae, thus there was no development from egg
to adult stage. Similarly, it was noted that by
Zimmermann & Wihrer (2010) Bracon brevicornis
(Wesmael, 1835) (Hymenoptera: Braconidae) and
B. hebetor, was used against C. perspectalis in
Germany, could not complete their development
on the same host.

The host quality is a fundamental factor which
affecting the biological characteristics of parasitoid
progeny (Growth time, fertility, sex ratio, lifespan,
adult size) (Vinson and Iwantsch, 1980; Charnov,
1982; Godfray, 1994). The host quality is also often
related to components of host plant quality.
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Boxwood contains alkaloids according to different
species, age and vegetative organs. For example,
leaves, twigs and roots of B. sempervirens contains
aminocycloartanoid alkaloids, which is most
preferred by C. perspectalis for feeding. It has been
stated that the total
depending on age and season (Khodzhaev et al.,
1983; Khodzhaev et al., 1984; Blaschek and Ebel
2007). Leuthardt et al., (2013) noted that the same

alkaloid contents of B. sempervirens and B.

alkaloid ratio changes

microphylla were found in the tissues of C.
perspectalis The
reported that the dibasic alkaloids are stored in C.

larvae. same researchers

perspectalis larvae, whereas the monobasic
alkaloids are metabolized. In addition, considering

that C. perspectalis completes 2-3 generations per
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year, it has been reported that each generation is
exposed to different concentrations of alkaloids on
which the host larva had fed (Leuthardt & Baur,
2013). According to study, the unability of B.
hebetor to complete its development on C
perspectalis larvae may be attributed to these
alkaloids  within the scope of tritrophic
relationship.

Kaplan et al., (2016) reported that parasitoids
are exposed to different plant’s toxins. Firstly,
some plant’s toxins are not metabolised by the
hosts, or these toxins are metabolised by the host
and turned into toxic metabolites which retain in
the hemolymph of the herbivore host. These
accumulated toxins in the host insect's body
provide a defense mechanism to the host for
parasitoids (Futuyma and Agrawal, 2009; Nishida,
2002; Reudler and van Nouhuys, 2018). When the
host took up the toxins from plants for their
defense, it is ended up by decreasing the quality
for the host insect (body size, etc.). In this case, it
will also affect the parasitoid negatively (Ode,
2006).

Studies in which the parasitoid growth was
negatively affected by the accumulated toxic
alkaloids in the hemolymph of the host insect,
were also studied by other researchers (Barbosa,
1988; Van Emden, 1995). Kester and Barbosa
(1991) reported that high levels of nicotine in the
hemeolymph of Manduca sexta (Linnaeus, 1763)
(Lepidoptera: Sphingidae) larvae had a negative
effect on the development of the parasitoid
Cotesia congregata (Say, 1838) (Hymenoptera:
Braconidae). Bukovinsky et al., (2009) noted that
when the larvae of Pieris rapae (Linnaeus, 1758)
(Lepidoptera: Pieridae) fed on with highly toxic
glucosinolate, reduced the encapsulation ability of
the parasitoid Cotesia glomerata (Linnaeus, 1758).
However, venoms injected by stings of various
hymenopterous parasitoids that kill the pest is
reflected as the examples of the biological
method. Although many studies have examined
the biological control of insect pests through these
venoms (Saba et al., 2017).

According to results of this study, the idiobiont

larval parasitoid B. hebetor may be used against
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the main pest of box tree C. perspectalis, which
could be found in the forests, parks and gardens of
Tirkiye. Forest ecosystem has its own complex
relationships. The destruction of this natural
system can cause other pest problems. Therefore,
application of chemical insectides should be
avoided. For this reason, the use of B. hebetor in
the control of this pest becomes even more
Additionally,
insecticidal effect with its paralysis characteristic.

important. it shows an highly
B. hebetor biologically controls C. perspectalis by
paralyzing it and causing its death. The parasitoid
is not able to settle in the nature, because it is not
able to complete its own development on
Cydalima larvae, meanwhile pest’s population
could be suppressed by augmentative releases
against each generation of Cydalima every year,
periodically. In addition, it is necessary to test the

effectiveness of B. hebetor in field conditions.
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ABSTRACT

The Cicadellidae family, belonging to the Hemiptera order, holds great significance
among the various species of sucking insects that infest crop plants. The family members
not only cause direct damage to the infested plants but also serve as vectors for viruses
and other similar diseases. This study was conducted to determine the species belonging
to Cicadellidae family and their population fluctuations in second-crop maize Sirnak
province in 2020. The samplings were done at three different phenological periods of
maize plants (vegetative, reproductive, and maturity stages). The population dynamics of
commonly observed species were recorded using yellow sticky traps in three fields. The
studies were initiated at the 2-4 leaf stage of maize the traps were monitored at weekly
intervals till the crop maturity. A total of 13 species, i.e., Anaceratagallia ribauti
(Ossiannilsson, 1938), Batracomorphus irroratus (Lewis,1834), Empoasca decipiens Paoli,
1930, Euscelis lineolatus Brullé, 1832, Exitianus fasciolatus (Melichar,1911),
Goniognathus (Epistagma) guttulinervis (Kirschbaum, 1868), Mogangella straminea
Dlabola, 1957, Neoaliturus fenestratus (Herrich-Schaffer, 1834), Neoaliturus opacipennis
(Lethierry, 1876), Orosius orientalis (Matsumura, 1914), Psammotettix striatus
(Linnaeus,1758), Plathymetopius chloroticus Putton, 1877, Zyginidia sohrab Zachvatkin,
1947 were identified from the study areas. Plathymetopius chloroticus was the first
record of the Cicadellidae fauna of Tirkiye. The most common species were Empoasca
decipiens (%70), Zyginidia sohrab (27%) and Psammotettix striatus (3%) respectively. E.
decipens was recorded from 2-4 leaf stage of second crop maize in Sirnak province, The
three common species were observed in fields from the 2-4 leaf stage, reaching their
maximum level during the generative stage of the maize plants, and declining in
population density during the maturation stage. Population density of E. decipiens
reached the highest level (764 individuals per trap/week) during generative period of
maize. It is recommended to use cultural control, in second crop maize fields where
there are high population densities of species observed in the study area.

Key Words: Corn, First record, Population density, Empoasca decipiens, Zyginidia sohrab
0z

Bitki zararlisi emici bocek tirleri arasinda Cicadellidae familyasi (Hemiptera) bitkilere
verdikleri dogrudan zararin yaninda virlis ve benzeri hastaliklara vektorliik etmelerinden
dolayi oldukga 6nemli bir familyadir. Bu ¢alisma, Sirnak ilindeki ikinci Grin misir ekilis
alanlarindaki Cicadellidae familyasina ait tirler ile yaygin ve yogun bulunan tirlerin
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populasyon degisimlerini izlemek amaciyla 2020 yilinda yapilmistir. Calismalar Silopi ve Cizre ilgelerinde misirin tg farkli
fenolojik doneminde (vejatatif gelisme, generatif ve olgunluk) 6rneklemeler yapilarak yuratalmustir. Yaygin tlrlerin
populasyon degisimleri lg¢ farkli yerde, sari yapiskan tuzaklarin misirin 2-4 yaprakli doneminden itibaren asilarak bitkilerin
olgunlasma donemine kadar haftalik olarak takip edilmesiyle gerceklestirilmistir. Sirnak ili ikinci Grin misir alanlarinda
Cicadellidae familyasina bagh toplam 13 tir kaydedilmistir. Bu tirlerin, Anaceratagallia ribauti (Ossiannilsson, 1938),
Batracomorphus irroratus (Lewis,1834), Empoasca decipiens (Paoli, 1930), Euscelis lineolatus (Brullé, 1832), Exitianus
fasciolatus (Melichar,1911), Goniognathus guttulinervis (Kirschbaum, 1868), Mogangella straminea (Dlabola, 1957),
Neoliturus fenestratus, Neoaliturus opacipennis, Orosius orientalis (Matsumura, 1914), Psammotettix striatus
(Linnaeus,1758), Plathymetopius chloroticus, Zyginidia sohrab (Zachvatkin, 1947) oldugu belirlenmistir. Bu tirler icinde en
yaygin ve yogun olan tiirlerin sirasiyla E. decipiens (%70), Z. sohrab (%27) ve P. striatus (%3) oldugu kaydedilmistir.
Plathymetopius chloroticus‘un Tirkiye cicadellid faunasi igin ilk kayit olmustur. Yaygin olan g tirln misir bitkisinin 2-4
yaprakh doneminden itibaren gorildigl, popilasyonlarinin misir bitkisinin generatif doneminde maksimum seviyeye ulastigi
ve olgunlasma déneminde yogunluklarinin distigl gorilmustir. Empoasca decipiens’in misirin generatif doneminde 764
birey (tuzak/hafta) olan en yiiksek seviyeye ulastigi belirlenmistir. Sirnak ili ikinci Griin misir ekim alanlarinda populasyonun
yogun oldugu yerlerde bu zararliya karsi dikkatli olunmasi ve zararh populasyonunu azaltici kiltiirel 6nlemlere 6nem verilmesi
gerektigi distintilmektedir.

Anahtar Kelimeler: Misir, ilk kayit, populasyon yogunlugu, Empoasca decipiens, Zyginidia sohrab

Introduction Cicadellidae species, which can be both
monophagous or polyphagous, are known to
Maize, (Zea mays L.), holds significant cause damage to a wide range of plants (maize,
importance across diverse industries and serves cotton, tomato, pepper, etc.) (Lodos, 1986; Nault
as a crucial resource for both human and animal and Ammar, 1989). They also act as vectors of
consumption. There are several pest species that plant virus diseases (Nault and Ammar, 1989).
result in substantial economic losses in They release toxic substances into the plant's
agricultural produce apart from phytopathogens, system, clogging the xylem and phloem vessels
including  fungi, bacteria, viruses, and and hindering the transport of nutrients. The
phytoplasmas, which exert detrimental effects on ~ females of certain species can cause damage to
various plants globally (Pimentel, 1976; Walker, tissues when depositing eggs on the plant's young
1983; Oliveira et. al 2014). Various detrimental growth organs and shoots. Additionally, some
insect species are observed during different species are responsible for the secretion of
phenological stages of maize, which exert adverse honeydew, a sugary substance known as
impacts on yield components, leading to direct  "fumagine," which can further affect plant health.
and indirect yield and economic losses (Simsek, (Oman, 1949; Kalkandelen, 1974a; Lodos, 19823,
1982; Gozlacik, 2009; 2016). One of the harmful Nault and Ammar, 1989; Mutlu and Sertkaya,
insects in corn plants is leafhoppers (Mutlu and 2016a).
Sertkaya, 2015). Leafhoppers are small insects Maize is cultivated as both first and second
belonging to the family Cicadellidae in Hemiptera crop in several provinces of southeastern Anatolia
order. They are commonly found in various  Tirkiye, including Sirnak. The district with the
habitats, including orchards, agricultural fields, largest maize cultivated area is Silopi, followed by
forests, and grasslands. Leafhoppers are known idil and Cizre. Beytilissebap also has some
for their ability to jump and distinctive wing cultivation, although to a lesser extent. Silopi
structure (Kalkandelen, 1974a). ranks first in terms of production quantity,
While it is easy to notice the damage caused by  followed by Cizre, idil, and Beytiissebap districts.
insects with chewing mouthparts, it is more Despite the knowledge of many harmful insect
challenging to identify the damage caused by species feeding on maize in the southeastern
Cicadellidae  species with  piercing-sucking  Anatolia, research on the presence of Cicadellidae
mouthparts as they feed on some plant parts. family among these pests is limited. (Simsek,
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1982; Mutlu et al., 2008a).
belonging to the Cicadellidae family have been

Seven species
identified in sorghum and maize fields in the
southeastern and Eastern Anatolia regions, and it
has been reported that four of these species are
potential harmful pests (Simsek, 1982).

A total of 20 species of Cicadellidae have been
identified in second-crop maize from Diyarbakir
province and its districts of which Z Sohrab
Zatchvakin, Empoasca decipiens Paoli, and
(Paoli)
reported as the most abundant and widespread
species (Mutlu et al., 2008b).

Cicadellidae species in second-crop maize have
identified in

therefore, this determined the occurrence of

Asymmetrasca decedens have been

been rarely Sirnak province;

these species in the province. The primary
objective of the study was to identify the species
belonging to Cicadellidae family in the second-
crop maize cultivation areas of Sirnak province
and determine which of the identified species are
widespread and abundant.

Materials and Methods
Materials

The main materials used in the study consisted
of the second-crop maize cultivation, leafhopper

species, yellow sticky traps (20x25 cm), iron rods,
binocular microscope, standard sweep-net, Petri
dishes, Eppendorf tubes (2 mm), drying paper,
transparent polyethylene bags, magnifying glass,
ice container, sable brushes, culture containers,
and other necessary equipment.

Methods
Determining the distribution and densities of
leafhopper species

For the determination of species belonging to
the Cicadellidae family, yellow sticky traps and
sweep-net methods were used in the second-crop
maize production areas in Silopi and Cizre districts
during 2020. The samplings were conducted in
seven fields in Silopi and four fields in Cizre
districts (Table 1). A total 33 observations were
conducted, starting from the phenological stage
when maize plants had 2-4 leaves until the
maturity stages. These observations covered the
vegetative growth stages (early, mid, and late
whorl stages), reproductive stages (tassel and ear
development), and maturity stages of the plants.
The leafhoppers species were identified by Prof.
Dr. Unal Zeybekoglu from the Department of
Biology, Faculty of Arts and Sciences, Ondokuz
Mayis University.

Table 1. The sampled fields and cultivated areas of second crop maize in Sirnak province during 2020

Districts Total Cultivated Area (da.) Sampled Maize Fields Coordinates
Yalintepe-1 37°17'00" N, 42°03' 25" E

Cizre 1.262 Yalintepe-2 37°16'30"N, 42°03'19" E
Guglu-1 37°16'55" N, 42°05'59" E
Guglu-2 37°17'23" N, 42°05' 50" E
Bostanci-1 37°10'25" N, 42°20'44" E
Bostanci-2 37°10'51"N, 42°21'59" E

Silopi 10.790 Baskoy 37°09'35"N, 42°29'48" E
Kavakozii 37°13'22"N, 42°21'00" E
Ceylankoy 37°15'50" N, 42°22"' 18" E
Ugagac 37°27'87"N, 42°37' 31" E
Pinaréni 37°28'00" N, 42°34'39" E

idil 1.801 - -

Beytlissebap 8 - -

Total 13.861 11 -

The collected samples were placed in and phenological stage of the plant were attached

polyethylene bags with drying paper inside to

prevent moisture, and labels containing

information such as the collection location, date,

to the bags. The bags were then brought to the
laboratory using ice containers to maintain their
freshness. The samples obtained from the yellow
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sticky traps were collected in Eppendorf tubes
containing alcohol. Labels with information such
as the collection location, date, and phenological
stage of the plant were attached to the tubes.

Population dynamics of important leafhopper
species

Yellow sticky traps were used to determine the
population dynamics of the most common and
abundant species of Cicadellidae in the study
area. The study was carried out in three fields,
with one maize field in Cizre district and two in
Silopi district. The studies started from the 2-4

leaf stage of the maize plant and continued until
harvest. Yellow sticky traps were placed in each
field at three different points, with a minimum
distance of 25 meters between them. The traps
were positioned upright on adjustable iron rods,
set at a height near the height of the plant, and
placed on the ground (Mutlu et al., 2008a; Mutlu
and Sertkaya, 2015). The traps were subjected to
a weekly change, during which the leafhopper
species in each trap were carefully counted.

The information regarding the maize fields
where population dynamics were monitored are
provided in Table 2.

Table 2. Information about the fields where population monitoring was conducted using yellow sticky traps in second crop

maize Sirnak province during 2020

Districts Location Coordinates Field Size (da) Variety Planting Date Harvest Date
Silopi Baskoy 37°09'35"N 150 Dekalb 04.07.2020 19.11.2020
42°29'48" E
Kavakozii 37°13'22"N 90 Polen 05.07.2020 20.11.2020
42°21'00" E
Cizre Guglu 37°17'23"N 150 Polen 01.07.2020 15.11.2020
42°05'50" E

The morphological differentiation of adult
individuals on the front and back surfaces of the
yellow sticky traps was performed using a hand
magnifier or a binocular microscope. The numbers
of individuals belonging to each species were
recorded separately. The average number of adult
individuals on three traps for each field was

calculated, and weekly population values for each

field were determined.

Results and Discussion

Distribution and Densities of Leafhopper Species

The identified in the
second-crop maize fields of Sirnak province are
listed in Table 3.

leafhopper species

Table 3. The species of the family Cicadellidae, Delphacidae and Cixiidae identified in the second crop maize cultivation areas

in Sirnak province during 2020

Order Family Subfamily

Species

Hemiptera Cicadellidae Agallinae

Anaceratagallia ribauti (Ossiannilsson, 1938)

Deltocephalinae

Euscelis lineolatus (Brullé, 1832)

Exitianus fasciolatus (Melichar, 1911)
Psammotettix striatus (Linnaeus,1758)
Plathymetopius chloroticus

Neoliturus fenestratus ((Herrich-Schaffer, 1834)
Neoaliturus opacipennis (Lethierry, 1876)
Mogangella straminea (Dlabola,1957)

Orosius orientalis (Matsumura, 1914)

Euscelinae

Goniognathus guttulinervis (Kirschbaum,1868)

Typhlocybinae

Empoasca decipiens (Paoli,1930)
Zyginidia sohrab (Zachvatkin, 1947)

lassinae

Batracomorphus irroratus (Lewis,1834)

Delphacidae

Sogatella vibix (Haupt, 1927)

Laodeplhax striatellus (Fallén, 1826)

Cixiidae

Setapius barajus Dlab.

S. lindbergi (Dlobalo, 1957)

Reptalus panzeri (Léw, 1883)
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A total of 13 species belonging to Cicadellidae
family (Hemiptera order and Cicadomorpha
suborder) were identified in the second-crop
maize fields of Sirnak province. Among these
species, one belonged to the subfamily Agalinae,
eight belonged to Deltocephalinae subfamily, one
belonged to Euscelinae subfamily, two belonged
to Typhlocybinae subfamily, and one belonged to
lassinae subfamily. During the survey conducted

in the fields, it was noted that E. decipiens, Z

B P. striatus

B E. decipiens

sohrab, and P. striatus were the most common

and abundant species compared to other
leafhopper species. In addition to the Cicadellidae
family, two species belonging to the Delphacidae
family (Fulgoromorpha suborder) and three
species belonging to Cixiidae family were also
identified.

The data regarding the occurrence rates of the
identified widespread and abundant species are

provided in Figure 1.

7. sohrab

Figure 1. The population ratios of important Cicadellidae species
detected using yellow sticky traps in second crop maize.

Empoasca decipiens was the dominant species
70% (6663 adult) occurrence rate, followed by Z
sohrab as the second most abundant species with
27% occurrence rate (2532 adult), and P. striatus
with a very low occurrence rate of 3% (333 adult)
(Figure 1.).

Subfamily: Agallinae
Anaceratagallia ribauti (Ossiannilsson, 1938)
General distribution

Sweden, Poland, Yugoslavia, Austria, France,
Albania, the Netherlands,
Czechoslovakia, Finland, Iran, Greece, the United

Bulgaria, Belgium,
Kingdom, Switzerland, Portugal, the Soviet Union,
and Germany. (Dlabola, 1981).

Distribution in Tiirkiye

Diyarbakir, Agri, Osmaniye, Adana, Mugla,

Ordu, Ankara, Bitlis, Canakkale, Samsun, Eskisehir,
Mersin, Erzurum, istanbul, icel, izmir, Konya,

Malatya, Nevsehir, Hatay, Elazig, Kirklareli,
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Manisa, Bilecik, Mardin, Siirt, Urfa, Yozgat and
Zonguldak (Lodos and Kalkandelen, 1981; Onder
et al., 2011; Akmese and Sertkaya, 2021).

Host plants

According to the study conducted by Onder et
al. (2011), this species has been identified in
grasslands and steppes, as well as in some
agricultural fields and weeds such as Medicago
sativa, Sinapis sp., Gossypium sp., Sesamum
The

researchers stated that this species is a rare and

indicum, and certain Euphorbia plants.
economically unimportant species that feeds on
plant materials in shrublands, grasslands, and
agricultural areas.

Examined material

On August 3, 2020, a total of 1 adult (&) was

determined in second crop maize in Silopi

(Kavakozii) district.
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Subfamily: Deltocephalinae
Euscelis lineolatus (Brulle, 1832)
General distribution
The species has been reported in Albania,

Azerbaijan, Germany, Greece, Bulgaria,
Uzbekistan, Algeria, France, Morocco, the
Netherlands, Spain, Switzerland, Italy, Iran,

Ireland, the Canary Islands, Portugal, Hungary,
Sicily, Sardinia, Tirkiye, Tunisia, Jordan, and

Yugoslavia (Demir, 2008; Onder et al., 2011)

Distribution in Tiirkiye

Artvin, Balikesir, istanbul, Kirklareli, Konya,
izmir, Kirsehir, Kirikkale, Manisa, Malatya, Bursa,
Nigde, (Kadirli),
Samsun and Usak (Akmese and Sertkaya, 2021;
Demir, 2008; Onder et al., 2011).

Ankara, Osmaniye Trabzon,

Host plants

It has been reported that the species has been
identified
agricultural areas (Onder et al., 2011).

in grasslands, shrublands, and

Examined material

On July 28, 2020, a total of 1 adult (&) was
detected in the second-crop maize fields of Cizre
(Yalintepe) district in Sirnak province.

Exitianus fasciolatus (Melichar, 1911)
General distribution

The species has been reported in Afghanistan,
Libya, Tunisia, Egypt, Iran, the Soviet Union,
Turkiye, the Canary Islands, Italy, the Madeira
Islands, Algeria, Jordan (Ethiopian Region), and
Israel (Linnavuori, 1962).

Distribution in Tiirkiye

Adana, Gaziantep (Dlabola, 1957a, 1971a),
Diyarbakir, izmir, Nevsehir, Bitlis, Maras, Nigde,
Gaziantep, Sakarya, Konya, Mardin, Urfa (Lodos
and Kalkandelen, 1986), Adana (Balcali) (Baspinar
and Uygun, 1992c), Hatay (Kaya and Baspinar,
2019).

Host plants

No information has been found in the
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literature regarding the host plants of this

species.

Examined material

In the survey conducted in the second-crop
maize fields of Cizre (Yalintepe) district in Sirnak
province, a total of 1 adult (&) was detected on
July 28, 2020.

Mogangella straminea Dlabola,1957
General distribution

This species has been reported in Kazakhstan,
Moldova, and Ukraine., Tirkiye (Lodos and

Kalkandelen,1987a).

Distribution in Tiirkiye

Dlabola (1957b) identified this species based
on specimens collected from Ankara (Mogan
Lake). Kalkandelen (1974a) reported it from Eymir
Lake, which is very close to Mogan Lake in
Ankara.

Host plants

Emelyanov (1964) states that this species is
found in various weed species. Lodos and
Kalkandelen (1987a) reported its presence in

grass plants.

Examined material

Material examined: A total of 1 adult individual
() was detected on November 9, 2020, in the
fields where sampling was conducted in the
second-crop maize in Cizre (Gugli) district.

Neoaliturus fenestratus (Herrich-Schaffer, 1834)
General distribution

This species has been reported in the Canary
Islands, Greece, Romania, Switzerland, Germany,
Israel, Serbia, Tirkiye, Austria, Tunisia, Libya,
China,
France, Egypt, Portugal, Iraq, Poland, Bulgaria,

Belgium, Algeria, Mongolia, Denmark,
Italy, Afghanistan, the Netherlands, Iran, the
Czech Republic, Albania, Russia, Cyprus, Hungary,

Syria, and Spain (Lodos and Kalkandelen, 1985a).
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Distribution in Tiirkiye

Van, Kayseri, Bolu, Siirt, Ankara, Diyarbakir,
Erzurum, Corum, Sivas, Kars, Adana, Erzincan,
Mersin, izmir, Mus, Edirne, Bitlis, Mardin, Konya,
Tokat, Nevsehir, Osmaniye, Sanlurfa and Agri,
(Dlabola, 1957b, 1971a, 1981; Kalkandelen,
1974a, b; Giray, 1980; Lodos and Kalkandelen,
1985a; Ozbek et al., 1987; Baspinar and Uygun,
1991b; Yildirm and Ozbek, 1991; Giicli and
Ozbek, 1994a; Mutlu, 2008b; Akmese ve Sertkaya,
2021).

Host plants

It has been stated that this species is found in
Phaseolus vulgaris, Beta vulgaris var. rapa,
Trifolium spp., Hypericum sp., Carthamus

tinctorius, Solanum tuberosum, Artemisia sp.,

Chrysanthemum  segetum, Trifolium repens,

Medicago sativa, Helichrysum  arenarium,
Chenopodium spp., Tamarix sp., and Pimpinella
anisum plants (Ribaut, 1952; Giray, 1980; Ozbek
et al.,, 1987; Yildinm and Ozbek, 1991; Baspinar

and Uygun, 1991b; Giicli and Ozbek, 1994a).

Material examined
Sirnak (Cizre-Gligli, 31.08.2020-1). A total of 1

adult (&) was detected in second crop maize

Neoaliturus (Circulifer) opacipennis (Lethierry,
1876)

General distribution
Geranium, Hungary,
Madeira
Egypt, Mongolia, Germany, France, Afghanistan,

Iran, Poland, Canary

Islands, Cyprus, Island, Spain, Italy,

Russia, Turkiye, Austria, Czech Republic, Sicily,

Slovakia, Syria, Yugoslavia, Algeria, Tunisia,
Jordan, Greece, Lebanon, Romania, and Morocco

(Onder et al., 2011).

Distribution in Tiirkiye
(Silifke,
Kozan,

Adana
Tuzla,

Mersin Tarsus, Tasucu),

(Karatas, imamoglu  Seyhan,
Yumurtalik), Antalya (Alanya, Manavgat), Eregli
1000 m), (Kadirli,
Sumbas), Hatay (Kumlu, Reyhanh) (Baspinar et al.,

1993; Akmese and Sertkaya, 2021).

(Konya plain, Osmaniye
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Host plants
(1985a)
finding the species on Beta vulgaris rapa,

Lodos and Kalkandelen reported
Chenopodium sp., Gossypium sp., and M. sativa L.
Baspinar and Uygun (1991b) reported finding it
on Amaranthus sp., Brassica napus (turnip),
Chenopodium sp., Cyperus rotundus, Portulaca
oleracea, Prosopis

stephaniana, Raphanus

raphanistrum, S. halepense, and spinach plants.

Material examined

Sirnak 28.07.2020-1,
Kavakozi, 07.09.2020-1). A total of 2 adult (&)
were detected.

(Cizre-GuglQ, Silopi-

Orosius orientalis (Matsumura, 1914)
General distribution

The species is found in Uganda, India, Israel,
Iraq,
Palestine, Madeira Islands, Pakistan, Japan, and

Egypt, Taiwan, Tirkiye, Morocco, Iran,
throughout the Oriental Region, as stated by

Dlabola (1971a, 1981).

Distribution in Tiirkiye

Urfa, izmir, Adana, Mersin, Hatay, Diyarbakir,
Nevsehir, and Mugla (Dlabola 1957b, 1981; Giray
1980; Lodos and Kalkandelen, 1985a; Mutlu, 2008b).

Host plants

They reported finding the species on Raphanus
sativus, Nicotiana tabacum, R. raphanistrum, M.
sativa, Beta vulgaris, Solanum lycopersicum,
Crotolaria juncea, Brassica campetris vartoria,
S.

Gossypium sp., Sesamum orientale, Vigna mungo,

Chicorium intybus, indicum, P. oleracea,
Amaranthus sp., and Mentha piperita plants
(Giray, 1980; Lodos and Kalkandelen, 1985a;

Baspinar and Uygun, 1991b).

Material examined
Sirnak (Silopi-Baskoy, 20.07.2020-1). A total of

1 adult (&) was determined in second crop maize.

Psammotettix striatus (Linnaeus, 1758)
General distribution
It is reported to be quite common in the
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Palearctic and Nearctic regions (Kalkandelen,
19743; 1986; Lodos and Kalkandelen,
1987b).

Lodos,

Distribution in Tiirkiye

Hatay, Mersin, Sakarya, Konya,
Bitlis, Mus,

Mersin, Sanliurfa, Bolu, Corum, Elazig, Manisa,

Erzurum,

Adiyaman, Diyarbakir, Amasya,
Kayseri, Ankara, Malatya, Bingdl, Siirt, Osmaniye,
Adana, Nevsehir, and Aydin (Dlabola, 1957b;
Kalkandelen, 1974a; Simsek, 1982; Lodos, 1986;
Ozbek, 1986; Lodos and Kalkandelen, 1987b;
Ozbek et al., 1987; Baspinar and Uygun, 1990;
Yildinm and Ozbek, 1991; Baspinar and Onciier,
2000; Tezcan et al.,, 2003; Mutlu et al., 2008b;

Akmese and Sertkaya, 2021; Atmaca et al., 2021).

Host plants

It has been found on Z mays, S. tuberosum,
Vicia sativa, Origanum spp., M. sativa, T. repens,
M. piperita, Onobrychis sativa, N. tabacum,
Gossypium hirsutum, Oryza sativa, Cucurbita
pepo, and Triticum aestivum plants (Lodos, 1981;
Ribaut, 1952; Lodos, 1986; Ozbek, 1986; Ozbek et
al., 1987; Lodos and Kalkandelen, 1987b; Baspinar
and Uygun, 1990; Baspinar and Onciier, 2000;

Tezcan et al., 2003).

Material examined

It was found throughout the vegetation period
in the second-crop maize fields where the studies
were conducted in 2020. A total of 125 adult
individuals were found in second crop maize.

Subfamily: Euscelinae
Goniognathus guttulinervis (Kirschbaum, 1868)
General distribution

Greece, Armenia, Italy (including Sicily and
Sardinia), France, Afghanistan, Southern Russia,
Georgia, Saudi Arabia, Azerbaijan,
Uzbekistan, Portugal, China
Morocco, Iraqg, Iran, Jordan, Kazakhstan, lIsrael,

Algeria,
Syria, (Xinjiang),
Ukraine, Hungary, Canary Islands, Egypt, Tunisia,
North Africa, Spain and Lebanon (Nast, 1972).
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Distribution in Tiirkiye
Diyarbakir, Antalya (Akkaya and Uygun, 1996;
Demir, 2004; Mutlu et al., 2008b).

Host plants

Shrubby plants, vineyards, and vegetable fields
(Akkaya and Uygun, 1996; Bosco, 2004; Demir,
2004).

Material examined

A total of 1 adult (&) was determined from the
fields in Silopi (Baskoy) district where the studies
were conducted on September 7, 2020.

Subfamily: lassinae

Batracomorphus irroratus Lewis, 1834
General distribution
Albania,
Belgium, China, Czechoslovakia, Greece, England,

Denmark, Afghanistan, Bulgaria,

Germany, Hungary, Italy, Mongolia, Tirkiye,
Switzerland, USSR, Yugoslavia, France, and Austria

(Lodos and Kalkandelen, 1982).

Distribution in Tiirkiye

Dlabola (1957b, 1981) reported its presence in
Nevsehir (Urgilip), Adana (Gavur Dagi), Erzurum
(Kandilli 1720 m), Bolu (Gerede-Bolu Mountains
1200 m), Sivas (Gurin), and Ankara.

Host plants

According to Ribaut (1952), this species feeds
on Helianthum vulgare, while Emelyanov (1964)
mentioned Astragalus arbuscula, Kochia prosrata,
and Camphorosma monspliacum as its host

plants.

Material examined

A total of 1 adult (&) was determined from the
fields in Silopi (Kavakozi) district where the
studies were conducted on August 3, 2020.

Subfamily: Typhlocybinae
Empoasca decipiens Paoli, 1930
General distribution
According to Lodos and Kalkandelen (1983),
the distribution of this species includes Italy,



Baran Yazici et al., 2023. Harran Tarim ve Gida Bilimleri Dergisi, 27(3): 372-386

Morocco, Tunisia, Tirkiye, Jordan, Switzerland,
Netherlands,
Spain, Germany, Cyprus, Israel, Libya, Russia, Iraq,
Egypt,
Pakistan, Czech Republic, Romania, and England
(Lindberg, 1948; Dlabola, 1971b).

Poland, Iran, Lebanon, Greece,

France, Afghanistan, Austria, Bulgaria,

Distribution in Tiirkiye

It has been reported in Osmaniye, Diyarbakir,
Sanliurfa, Denizli, Eskisehir, Hatay,
Kahramanmaras, Adana, Mersin, Mugla, Antalya,
Balikesir, Canakkale, Aydin, Manisa, Erzurum, and
izmir (Dlabola, 1957b; Bennett and Tanrisever,
1957; Bozkurt, 1970; Suzer, 1980; Ozbek et al.,
1987; Baspinar and Uygun, 1991b; Yildirrm and
Ozbek, 1991; Giicli and Ozbek, 1994b; Baspinar
and Onciier, 2000; Mutlu et al., 2008b; Akmese
and Sertkaya, 2021; Atmaca et al., 2021). Besides,
Lodos and Kalkandelen (1983) stated that it is
present in all regions of Tirkiye except for the

Black Sea region.

Host plants

It has been found on G. hirsutum, Citrullus
lanatus, Chenopodium sp., Juglans spp., Citrus
spp., Mercurialis sp., Vicia sp., Cyperus sp.,
Granium sp., Malva sp., Datura sp., Xanthium sp.,
Sonchus sp., S. tuberosum, P. oleracea, Prunus
domestica, Beta vulgaris, B. vulgaris var. rapa,
Capsicum spp., Cucurbita moschata, C. pepo,
Glycine max, Helianthus annuus, Daucus sp., Olea
europaea, S. indicum, S. lycopersicum, Solanum
melongena, Lactuca aculeata, Solanum nigrum,
Malus domestica, C. arvensis, Allium sp., Hibiscus
esculentus, Avena sp., Castanea spp., Cynodon
dactylon, Ficus carica, M. sativa, Glycyrrhiza
glabra, Setaria glauca, M. piperita, Crataegus
N.

sativum,

oxyacantha, tabacum, Prunus persica,
P.
vulgaris, Cannabis sativa, R. sativus, P. anisum, T.
Vicia faba, R. raphanistrum, Ricinus
p. Vitis

Amaranthus sp., Prunus amygdalus, O. sativa, S.

Petroselinum Cucumis sativus,
repens,

communis, stephaniana, vinifera,
halepense, Prunus avium, Spinacia oleracea,, V.
sativa, Pisum sativum, Vigna unguiculata, Prunus

armeniaca, Polygonum aviculare and Z. mays
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(Avidov and Harpaz, 1969; Bozkurt, 1970; Lodos
and Kalkandelen, 1983; Giray, 1980; Siizer, 1980;
Zimreoglu, 1980; Zimreoglu and Akbulut, 1984;
Ozbek et al., 1987; Baspinar and Uygun, 1991a;
Yildirm and Ozbek, 1991; Gigli and Ozbek,
1994b; Bagpinar and Onciier, 2000; Mutlu,
2008b).

Material examined

A total of 15 adult (5 &, 10 ?) were found in
the second crop maize fields during the survey
studies in 2020.

Zyginidia sohrab Zachvatkin, 1947
General distribution

Iran, Croatia, Israel, Jordan, Syria, Afghanistan,
Russia, Cyprus, Uzbekistan, Africa, and Lebanon
are among the countries where Z. sohrab is found
(Nast, 1972; Lodos and Kalkandelen, 1984).

Distribution in Tiirkiye

It has been reported in the Southeastern and
Eastern Anatolia regions, including Sanliurfa,
Bingol, Hakkari, Kars, Elazig, Gaziantep, Malatya,
Siirt, Diyarbakir, Adiyaman, Van, Bitlis, as well as
in Istanbul, Dlizce, Kocaeli, Adana, Osmaniye,
Hatay, and Mersin (Simsek, 1982; Lodos and
Kalkandelen, 1984; Lodos and Kalkandelen,
1985a; Alaoglu et al., 2007; Mutlu et al.,, 2008b;
Kihg and Sertkaya, 2019; Akmese and Sertkaya,

2021; Atmaca et al., 2021).

Host plants

It has been found on Panicum miliaceum, R.
sativus, Arachis hypogaea, V. vinifera, Citrillus
vulgaris, Z. mays, Lactuca sativa, H. esculentus, G.
hirsitum, Dactylis glomerata, Sorghum vulgare,
Brassica oleracea, Gossypium herbaceum, Beta
vulgaris, M. sativa, P. persica, Cucurbitaceae, and
other wild and cultivated plants (Lodos, 1982a;
Simsek, 1982; Lodos and Kalkandelen, 1984;
Lodos and Kalkandelen, 1985a).

Material examined
In the second crop maize fields sampled in
2020, Z sohrab was found throughout the
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vegetation period, and a total of 58 adult
individuals were collected.
In this study, 13 species belonging to

Cicadellidae were identified in the second crop
maize fields of Sirnak province. Among the
identified species, it was determined that E.
decipiens, Z. sohrab, and P. striatus were the most
common and abundant species. In contrast to this
study, Alaoglu et al. (2007) reported that Z
sohrab had a very high occurrence rate (%99.5) in
maize fields in Konya, followed by E. decipiens
with a very low occurrence rate (%0.4), while
Psammotettix sp. did not reach a significant level.
Yilmaz et al. (2007) recorded 17 species in maize
areas of Manisa, Izmir, and Aydin provinces,
among which Z. pullula and A. decedens were the
most abundant and widespread species. Similarly,
a total of 20 species were determined on second
crop maize in Diyarbakir province, and the most
common and abundant species were Z. sohrab, E.
decipiens, A. decedens, and P. striatus (Mutlu,
2008a). However, in this study, E. decipiens was
determined as the dominant species, while Z
sohrab was dominant in Diyarbakir province. In
the Eastern Mediterranean region, 32 species of
Cicadellidae were identified in both main and
second crop maize, with C. bipunctella accounting
for 61% of the species, followed by A. decedens &
E. decipiens with 24%, and Z. sohrab with 12%
(Akmese and Sertkaya, 2021). Kaya and Baspinar
(2019) recorded a total of 30 species belonging to
the Cicadellidae family and revealed that C.
and P.
provincialis were the most prevalent among them

bipunctella, Z. pullula, B. punctata,
in Hatay province.

In this study, E. decipiens was determined as
the dominant species with a prevalence rate of
70%. This result differs from findings obtained in
other regions of Tirkiye. In the Central Anatolia
region, Z. sohrab was found with a rate of 99.5%
(Alaoglu et al., 2007), in the Southeast Anatolia
region, it was above 94% (Mutlu and Sertkaya,
2015), and in the Aegean region, Z. pullula. was
identified as the most common species (Yilmaz et
al.,2007; 2009). In the Mediterranean region, C.
bipunctella accounted for 61% of the species
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(Akmese and Sertkaya, 2021). In contrast to the
Z
determined to have a prevalence rate of 27% in

aforementioned  studies, sohrab  was
this study. It is believed that with the expansion
of main and second crop maize cultivation areas
in the future and the increasing density of
narrow-leaves weeds both inside and outside the
fields, this species has a high potential to become
the dominant species.

As evident from the above-mentioned studies,
it can be said that the species richness and
abundance of leafhoppers vary according to the
ecological conditions of the region and the type of
crop being cultivated. In maize cultivation areas in
Turkiye, Zyginida spp. was the most abundant
species, except in the Mediterranean region.
Although in small numbers, A. decedens has been
identified in both main and second crop maize in
other regions. In Sirnak province, A. decedens was
not recorded, while E. decipiens was the most
prevalent species. This was an interesting result
obtained in the study. The reason for E. decipiens
being the most abundant species is thought to be
the presence of weeds in the field and its edges,
where this pest is found and feeds intensively. In
fact, Mutlu et al. (2008a) stated that in second
crop maize, the presence of rough cocklebur
significantly increased the abundance of E.
decipiens.

The present investigation revealed a lower
number of species in comparison to other studies
carried out in diverse geographical regions. This
could be attributed to the recent cultivation of
maize in Sirnak province on limited areas.
Therefore, the differences in species diversity,
occurrence rates, prevalence, and abundance
among regions or provinces are thought to be
influenced by weed density, cropping pattern,
pest control practices, and climatic conditions
(temperature and humidity). This hypothesis was
supported by the findings of Mutlu et al. (2008a),
who reported that weed species and density were
among the most important factors contributing to
the

leafhoppers.

species and population density of

The current investigation has successfully
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documented the initial occurrence of
Plathymetopius chloroticus, a species that is
uncommon in Turkiye. No prior documentation
of this species in Tirkiye was found through a
comprehensive review of literature.
Nonetheless, Mutlu (2008b) has identified a
Plathymetopius rostratus species within the

Ergani district of Diyarbakir province, specifically
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Figure 2. Population dynamics of Empoasca decipiens in the second crop maize fields of Sirnak

province during 2020

It has been determined that E. decipiens is
present in the fields where the second-crop maize
was studied throughout the vegetation period.
The population of E. decipiens starts to increase
from the 2-4 leaf stage of the maize plant and
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maturation period, the population starts to
decline (Figure 2).

Population dynamics of Zyginida sohrab in the
second crop maize fields has been shown in

Figure 3.
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Figure 3. Population dynamics of Zyginidia sohrab in second crop maize fields of Sirnak province

during 2020
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It has been determined that Z sohrab, was
present in the fields where the second-crop maize
was studied throughout the vegetation period.
The population of Z. sohrab started to increase
from the 2-4 leaf stage of the maize plant and
reached to peak in the first week of September
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(during the maturation phase of maize). After this
period, the population started to decline (Figure
3).

Population dynamics of Psammotettix striatus
in the second crop maize fields has been shown in
Figure 4.
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Figure 4. Population dynamics of Psammotettix striatus in second crop

province during 2020

It has been determined that P. striatus was
present in the fields where the second-crop maize
was studied throughout the vegetation period.
The population of Psammotettix striatus, which
was initially observed in high numbers during the
2-4 leaf stage of the maize plant, remained
relatively stable. However, after the first week of
September, the population started to decline and
reached its minimum level during the harvest
period (Figure 4).

In this study, high populations of all three
species were initially observed in yellow sticky
traps. Particularly, it is believed that E. decipiens
and P. striatus migrated from neighboring cotton
fields to the maize fields where the study was
conducted. Mutlu et al. (2008a) has previously
mentioned that P. striatus spreads from cotton
fields to second-crop maize plants in Diyarbakir,
causing damage. Additionally, Gécmen et al.
(1996) have confirmed that P. striatus individuals
feed on cotton plants. Furthermore, Mutlu et al.
(2008a) has noted that individuals of this species

transition to the second-crop maize fields

maize fields in Sirnak

neighboring cotton fields where the study was
conducted.

Similarly, the high population of Z. sohrab in
yellow sticky traps during the first week is
believed to be influenced by its migration from
the main crop maize fields neighboring the study
area. The population of E. decipiens reached its
peak during the generative stage of maize. This is
thought to be due to the high density of weeds in
the field and along its edges, as well as the
frequent irrigation during the generative stage,
which keeps the leaves fresh and moist, positively
affecting the reproductive capacity of this species.
With the onset of maturity, as temperatures
decrease, and irrigation is discontinued leading to
a decrease in the population density of these
species. Similarly, Mutlu and Sertkaya (2015)
reported that second-crop maize, the
population of Z sohrab starts to increase from

in

the 2-4 leaf stage and reaches its maximum level
during the period. Daily
meteorological in the
current study. Previous research has indicated

maturation
data wasn't collected
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that climate conditions, including temperature
and humidity, have a favorable influence on
leafhoppers increased reproduction capability in
second crop maize in Diyarbakir province. Due to
the similarity in temperature and precipitation
patterns between the study area and Diyarbakir
province, it is believed that these factors will have
a positive effect on leafhopper population in
second crop maize in Sirnak province.

Conclusions

Different Cicadellidae species were identified
from the second crop maize fields and population
dynamics of important species were determined.
A total of 13 species were recorded, including
eight species from the subfamily Deltocephalinae,
two species from Typhlocybinae, one species
from Agallinae, one species from Euscelinae, and
one species from lassinae. In addition to the
Cicadellidae family, two species from the family
Delphacidae and three species from the family
identified.
identified leafhopper species, the most abundant

Cixiidae were also Among the

and widespread species were E. decipiens, Z.
and P. with
proportions of 70%, 27%, and 3%, respectively. E.

sohrab, striatus population
decipiens and Z. sohrab were observed in the
maize fields throughout the vegetation period of
the second-crop maize, and their population
were found

densities to peak during the

generative stage of maize. Furthermore, the
presence of P. chloroticus was recorded for the

first time in this study in Turkiye.
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Duinyadaki zeytin Gretiminin %93’nilin yer aldig Akdeniz kusagindaki Glkelerde ana zararli
konumunda olan Zeytin sinegi (Bactrocera oleae (Gmelin) Diptera; Tephritidae) Griinde
ekonomik kayba neden olmaktadir. Zararli ile miicadele yapilmaz ise, zarar orani %30-40
seviyesine ulasmaktadir. Son vyillarda Zeytin sinegi ile kimyasal miicadeleye alternatif
olarak, erginleri yakalamada kombine tuzaklar kullanilmaktadir. Bu amagla,
feromon+besin (50 mg (1.7)-dioxaspiro (5.5) undecane+70 g carbonic acid/disp.)+sari
tuzak, feromon (3 mg 1.7-dioxaspiro (5.5) undecane)+sari tuzak ve delta tipi feromon
tuzakla (3 mg 1.7-dioxaspiro (5.5) undecane) Zeytin sinegi erginlerini yakalamadaki
etkinlik; Canakkale’de 5 zeytin bahgesinde 15 Agustos 2021-02 Nisan 2022 tarihlerinde
test edilmistir. Bes bahgede de oOrnekleme siresince Ug¢ farkli tuzaga Zeytin sinegi
erginleri yakalanmis ve tuzaklara haftalik yakalanan ortalama ergin sayisi arasindaki fark
istatistiksel olarak 6nemli bulunmustur (p<0.05). Bes bahcede de en fazla ergin
feromon+besin+sari tuzakta sayllmis ve bu tuzagi delta tipi feromon tuzak izlemistir.
Ozellikle aralik, ocak ve subat aylarinda, diger tuzaklara gére feromon+besin+sari tuzakta
oldukga yiliksek seviyede ergin yakalanmistir. Sonug olarak Zeytin sinegi erginlerini
yakalamada feromon+besin+sari tuzak diger tuzaklara goére daha etkili bulunmustur.

Anahtar Kelimeler: Bactrocera oleae, Kitlesel tuzaklama, Besin, Feromon

ABSTRACT

Olive fly (Bactrocera oleae (Gmelin) Diptera: Tephritidae), which is the main pest in the
countries of the Mediterranean region, where 93% of the world's olive production is
located, causes economic loss in the product. The pest population is present, but without
any control measures, the damage rate by this pest reaches 30-40%. In recent years,
combined traps have been used to catch adults as an alternative to chemical control
against the olive fly. For this purpose, the trapping efficiency of three different traps,
pheromone+food (50 mg (1.7)-dioxaspiro (5.5) undecane+70 g carbonic acid/ disp.) +
yellow trap, pheromone (3 mg 1.7-dioxaspiro (5.5) undecane) + yellow trap and delta
type pheromone trap (3 mg 1.7-dioxaspiro (5.5) undecane) in catching olive fly adults
were tested in 5 olive groves in Canakkale province, during 15 August 2021 and 02 April
2022. Olive fly adults were caught in three different traps in five orchards during the
sampling period, and the difference between the average number of adults caught per
week by tested traps was statistically significant (p<0.05). The most adult in
pheromone+food +yellow trap was counted in five orchards and this trap was followed
by delta type pheromone traps. In December, January and February, the
pheromone+food+yellow trap particularly caught a very high level of adults compared to
other traps. As a result, pheromone+ food +yellow trap was found to be more effective
than other traps in catching olive fly adults.

Key Words: Bactrocera oleae, Mass trapping, Food, Pheromone
387
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Giris

GUnumuzde saglkh gida tiketiminin insan
yasamindaki 6nemi kabul goérmis ve Ozellikle
Akdeniz mutfaginin ana unsuru olan zeytinyaginin
olumlu etkisi bilimsel olarak kanitlanmistir. Bu
durum, tim dinyada ilgi uyandirmis ve zeytin
alanlarinda  6nemli neden

Uretim artislara

olmustur. Dinyadaki zeytin Uretim alanlarinin
%93’Unln yer aldigl Akdeniz’e kiyisi olan Ulkeler
icinde Tirkiye, 5. sirada yer almaktadir (Ozkan,
2022). Zeytin Ulkemizde iklim o6zelliklerini en iyi
karsilandigl Ege bolgesi (%53) basta olmak Uzere,
Akdeniz (%23), Marmara (%18) ve Glineydogu
Anadolu (%6) bolgelerinde yetistiriimektedir. Ege
ve Marmara bolgesinin ekolojik 6zelliklerini
tasiyan Canakkale ili ise zeytin Uretim alanlan
bakiminda 11. sirada yer almaktadir (Anonymous,
2022).

Zeytin Uretiminin 6nemli sorunlarindan birisi
Zeytin sinegi (Bactrocera oleae (Gmelin) Diptera:
Tephritidae)’'nin meyvelere verdigi zararla, Uriin
miktarinda  azalmaya

ve zarar

yagin
dislrerek ekonomik kayiplara neden olmasidir

gormus
meyvelerden elde edilen kalitesini
(Tamendjari ve ark., 2009). Bu zararli ile miicadele
yapilmadigl durumlarda zarar orani %30-40’lara
ulasmaktadir (Katsoyannos, 1992). Diinya zeytin
Uretiminde ilk sirada yer alan ispanya’da Zeytin
sinegi zararindan dolay! yillik ekonomik kaybinin
800 milyon ABD dolarina esdeger
bildirilmistir (Pereira ve ark., 2004).

Diger zararhlarla miicadelede oldugu gibi, Zeytin

oldugu

sinegi ile miicadelede de kullanim kolayligi ve hizh

sonu¢ alinmasi nedeniyle kimyasal miicadele
bilenen sakincalarina ragmen, en fazla tercih
edilen yontemlerin basinda gelmektedir. insan
sagligl, kalinti problemi ve vyararli tlirlere olan
olumsuz etkisi nedeniyle insektisit kullaniminin,
azaltilmasi yoniinde arayislar devam etmektedir
(Bueno ve Jones, 2002). Bu kapsamda, Zeytin
(1,7

dioxaspiro (5.5) undecane) sentezlenerek eseysel

sinegi  disilerinin  salgiladigi  feromon

cekici  tuzaklar  gelistiriimis  ve kitlesel

yakalamadaki basarisi test edilmistir (Mazomenos
ve Haniotakis, 1981). Ayrica, Zeytin sineginin
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miucadelesinde gelistirilen kombine tuzaklarin

kullanilmasi,  kimyasal = micadeleye gerek
duyulmadan zararhyi baski altina almada yeterli
oldugu bildirilmistir (Haniotakis ve ark., 1991).
Genel olarak alternatif micadele arayislari
kapsaminda farkl kiltir bitkilerindeki zararlilarla
miicadelede tuzaklarin etkinligi ile ilgili Gmit var
sonuclara ulasilmistir (Ozkan ve ark., 2017; Azli ve
Mutlu, 2019; Polat, 2021; Yasar ve Dahham
Dahham, 2019; Ozpinar ve ark., 2021; Sénmez ve
2022).

erkeklerinin en fazla sar

Mamay, Benzer sekilde Zeytin sinegi

ve turuncu renge,
disilerin ise kirmizi ve siyah renge yakalandiklari
2001), farkh

baska bir calismada

(Byron ve ark., tuzaklarin

karsilastirildigi ise ergin
populasyon takiplerinde feromon tuzaklarin etkili
oldugu bildirilmistir (Khater ve ark., 1996). Zeytin
sinegi ergin ucusunun tespitinde ve uygun
miicadele zamanin belirlenmesinde tuzaklarin
onemli katkilar sagladigi; kitlesel tuzaklamada
Zeytin sinegi ile micadelenin basarisini énemli
oranda arttirmistir (Yokoyama ve ark., 2006;
2007).

biyoteknik miicadelede tuzaklarin 6nemine isaret

Speranza ve ark,, Zeytin sinegi ile
edilmis (Kaptan ve ark., 2018; Kaplan ve Bayram,
2021) ve kitlesel tuzaklama etkinliginin; tuzak
tipine, bahgedeki Urin miktarina, bolgesel ve
mevsimsel farkliliklara goére degistigi bildirilmistir
(Yokoyama ve ark., 2006). Tim bu calismalar goz
onime alindiginda,

yoresel kosullarda Zeytin

sinegi erginlerini yakalamada en etkili tuzak
tipinin tespiti miicadelenin basarisi icin 6nem
tasimaktadir. Bu amacla Canakkale ili zeytin
alanlarinda Zeytin sinegi erginlerini yakalamada
feromon+besin+sari tuzak, feromon+sari tuzak ve
delta tipi feromon tuzak olmak lizere 3 farkl tuzak

karsilastiriimistir.

Materyal ve Metot

Calisma, 15 Agustos 2021- 02 Nisan 2022
tarihlerinde, Canakkale ili, Merkez (Dardanos,
Yenimahalle ve Isiklar) ve Ezine (Geyikli 1 ve
Geyikli  2)
bahcesinde yuratilmistir (Cizelgel).

ilcelerinde Uretciye ait 5 zeytin



Cizelge 1. Ornekleme bahgelerinin genel dzellikleri.
Tablel1: General characteristics of sampling orchards.
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Ornekleme vyerleri Bahge buyukligu Ciftci uygulamalan Koordinatlar Rakim (m)
Sampling locations Orchard size Farmer practices Coordinates Altitude (m)
Geyikli 1 7 da -Toprak isleme ve ilaglama yok 39°48'55.15"K; 13 m
-No tillage and spraying 26°10'28.07"D
Geyikli 2 5da -Toprak isleme (2 kez), 39°48'26.05"K; 27 m
-Tillage (2 times) 26°11'55.34"D
-Kimyasal uygulama (1 kez),
-Chemical aplication (1 times)
Yenimahalle 20 da -Toprak isleme (1 kez), 39°59'15.41"K; 58 m
-Tillage (1 times) 26°18'18.59"D
-Kimyasal uygulama (1 kez);
-Chemical application (1 times)
Dardanos 7 da -Toprak isleme (3 kez), 40°04'24.77"K; 15m
-Tillage (3 times) 26°21'51.33"D
-Kolleksiyon bahgesi, ilagsiz
-Collection orchard, No
chemical application
Isiklar 6 da Toprak isleme (1 kez), 40°08'53.12"K; 38 m
-Tillage (1 times) 26°29'19.36"D
-Kimyasal uygulama (1 kez);
Chemical application (1 times)

Ornekleme tarihi Ozpinar ve ark., (2014)'na
gore Canakkale ili zeytin alanlarinda B. oleae ergin
ucusunun gorilmeye basladigl 15 Agustos olarak
belirlenmis; Kapar ZS ruhsath; (50 mg (1.7)-
dioxaspiro (5.5) undecane + 70 g carbonic acid/
disp.) + sari tuzak (feromon+besin+sari tuzak
(FBS)), Russell firmasina ait (3 mg 1.7-dioxaspiro
(5.5) undecane) + sari tuzak, (feromon+sari tuzak
(FS)) ve (3 mg 1.7-dioxaspiro (5.5) undecane)
(delta tipi feromon tuzak (DF)) tuzaklar belirlenen
zeytin agaclarinin gliney yoninde yerden 1,5
metre ylksekligindeki bir dalina asiimistir (Sekil 1
a, b ve c). Tuzaklara yakalanan Zeytin sinegi
erginleri haftada bir kez sayilmis, erkek ve disi
olarak kaydedilmistir. Sayimlar kis aylarinda da

devam ederek 2022 yili nisan ayl basina kadar
sirmustlr. Sari renk yapiskan tuzak levhalarinin
yapiskani kirlendikce, besin ve feromonlar ise
ruhsat bilgilerine goére 30 giin arayla yenileriyle
degistirilmistir.

Her bahcgede 3 farkh tuzak tipi 3 tekrarli olarak
yerlestirilmis ve tuzaklara yakalanan erginlere ait
veriler Minitab (2021) programi ile istatistiksel
analize tabi tutulmus. Tek yonli varyans analizi

(ANOVA) teknigi kullanilarak tuzak ortalamalarinin
(p<0.05).
Ortalamalar arasindaki farkin belirlenmesinde
Tukey coklu
yararlanilmistir.

istatistiksel analizi yapilmistir

karsilastirma testinden

Sekil 1. Bactrocera oleae‘erginlerini yakalamada kullanilan tuzaklar; FBS (a), FS (b) ve DF (c).
Figure 1. Traps used to catch Bactrocera oleae adults; FBS (a), FS (b) and DF (c).
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Arastirma Bulgulari ve Tartisma

Ganakkale ilinde bes ornekleme bahgesinde
21.08.2021-02.04.2022
feromon+sari tuzak (FS), Feromon+besin+sari
tuzak (FBS) ve delta tipi feromon tuzakta (DF)
yakalanan toplam ergin sayisi ve ergin poplilasyon
gelismesi Cizelge 2 ve Sekil 2'de verilmistir.

Ornekleme siiresince toplam 1.548 adet ergin

tarihleri arasinda

tuzaklara yakalanmis ve en fazla ergin 1.016 adet
ile FBS tuzakta sayilmistir. Bu tuzagl 375 adet ile
DF tuzak izlemis ve FS tuzakta ise 157 ergin
kaydedilmistir (Cizelge 2). Zeytin sinegi erginleri
tuzaklarin kurulmasiyla birlikte bes bahgedeki
tuzaklara yakalanmaya baslamis; ekim ve aralik-

ocak aylarinda olmak Uzere 2 tepe noktasi
meydana gelmis ve nisan ayi
tuzaklarda kaydedilmstir. Bes bahgede de Zeytin
sinegi

basina kadar

ergin populasyon degisimi benzerlik
gostermistir (Sekil 2).

Tuzaklara haftalik olarak yakalanan ortalama
arasindaki fark Cizelge 3’de
Uzere istatistiksel
(p<0.05).

haftalik ortalama ergin sayisi diger 2 tuzaktan

ergin  sayilari

goruldugi olarak o6nemli
bulunmustur FBS tuzaga vyakalanan
yuksek olup, aralarindaki fark istatistiksel olarak
anlamli bulunmustur (P=0.000). FS tuzak ile DF
tuzaga yakalanan haftalik ortalama ergin sayisi
istatistiksel olarak Gnemsiz

arasindaki fark ise

citkmistir

Cizelge 2. Ornekleme bahcelerinde tuzaklara yakalanan toplam Bactrocera oleae ergin sayilari
Table 2. The total number of Bactrocera oleae adults caught in the traps in the sampling orchards

Yerler Feromon+sari tuzak (FS) Feromon+besin+sari tuzak (FBS)|Delta tipi feromon tuzak (DF) [Toplam

Locations Pheromone +yellow trap Pheromone+food +yellow trap |Delta type pheromone trap Total

Geyikli 1 60 168 115 343

Geyikli 2 20 109 37 166

Yenimahalle 51 470 71 592

Dardanos 16 132 113 261

Isiklar 10 137 39 186

Toplam 157 1016 375 1.548

Cizelge 3.Tuzaklara haftalik yakalanan ortalama Bactrocera oleae ergin sayilari (n=105) (Ort.+Stand. hata)

Table 3. Average number of Bactrocera oleae adults caught in traps per week (n=105) (Mean +Standard error)
Feromon+besin+sari tuzak | Delta tipi feromon tuzak

Feromon+sari tuzak (FS) (FBS) (DF) F df (1-2) P

Pheromone+yellow trap Pheromone+food +yellow trap Delta type pheromone trap

1.50+0.33 b 9.68+2.16 a 3.57+0.64 b 22.59 2-312 0.000

Not: Ayni satirda farkli harflerle gosterilen ortalamalar arasindaki fark istatistiksel olarak 6nemlidir (p<0.05).
Note: The difference between the means shown with different letters in the same row is statistically significant (p<0.05).

Ornekleme  bahcgelerine  gére  tuzaklara
yakalanan ergin sayisi birbirinden farkli olup, en
fazla ergin 592 adet ile Yenimahalle’deki bahceye
ait oldugu tespit edilmistir (Cizelge 2). Bu bahceyi
2. sirada 343 adet ergin ile Geyikli 1 bahcgesi
izlemistir. En duslik ergin sayisi ise 166 adet ile

Geyikli 2 bahcesindeki tuzaklarda sayilmistir (Sekil

2).

Cizelge 4’de gorildiglh Uzere her bahcgedeki
tuzaklara yakalanan haftalik ortalama ergin sayisi
fark istatistiksel olarak 6nemli
(p<0.05). En

Yenimahalle’de ve en az ergin ise Geyikli 2

arasindaki

bulunmustur fazla ergin

bahcgesindeki tuzaklarda yakalanmistir.

Cizelge 4. Her deneme bahcesinde yakalanan ortalama Bactrocera oleae ergin sayilari (n=63) (Ort.zStandart hata)
Table 4. Mean number of Bactrocera oleae adults caught in each experimental orchards (n=63) (Meanzstandard error)

Geyikli 1

Geyikli 2

Yenimahalle

Dardanos

Isiklar

F

df (1-2)

P

5.44x1.27ab

2.63+0.82 b

9.40+3.31a

4.14+0.84 ab

2.95+1.03 ab

3.79

4-310

0.005

Not: Ayni satirda farkh harflerle gosterilen ortalamalar arasindaki fark istatistiksel olarak 6nemlidir (p<0.05).
Note: The difference between the means shown with different letters in the same row is statistically significant (p<0.05).
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Sekil 2.Canakkale ilinde farkli tuzaklara yakalanan Bactrocera oleae erginlerinin popiilasyon degisimi
Figure 2. Population change of Bactrocera oleae adults caught in different traps in Canakkale province.

Ornekleme siiresince zeytin bahcelerinde farkli
tuzaklara yakalanan Zeytin sinegi ergin sayilari
Cizelge 5’de karsilastirilmistir. Tuzaklara bes
bahcede de yakalanan ergin sayisi farkh olup,
fark

bulunmustur (p<0.05). Bes bahcede en fazla ergin

aralarindaki istatistiksel olarak Onemli
FBS tuzakta kaydedilmis ve tuzaklara haftalk
yakalanan ortalama ergin sayisi arasindaki fark
istatistiksel olarak onemli bulunmustur (P=0.008).

En fazla Zeytin sinegi Yenimahalle’deki tuzakta
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yakalanmis ve Dardanos, Geyikli 2 ve Isiklar'da
tuzaklara yakalanan ergin sayisi arasindaki fark
istatistiksel olarak 6nemsiz bulunmustur. FS tuzak
ile DF tuzaga yakalanan ergin sayilari arasindaki
fark istatistiksel olarak 6nemsiz bulunmus, ancak
Dardanosta’ki zeytin bahcesinde FBS tuzak ile DF
tuzaga yakalanan ergin sayisi, FS tuzaktaki ergin
fark
istatistiksel olarak 6nemli bulunmustur (P=0.003).

sayisindan  yiksek olup, aralarindaki
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Cizelge 5. Farkli
(OrtalamazStandart Hata)

bahcelerde ve tuzaklarda vyakalanan haftalik ortalama Bactrocera oleae ergin sayilari

(n=21)

Table 5. Average number of Bactrocera oleae adults caught weekly in different orchards and traps (n=21) (Mean#Standard

Error)

Tuzaklar Geyikli 1 Geyikli 2 Yenimahalle Dardanos Isiklar F df (1-2) P
Feromon+sari tuzak (FS) 2.86+1.15 0.95+0.36 2.43+1.03 0.76%0.29 0.48+0.20
Pheromone +yellow trap Ab Ab Ab Ab Ab 1.99 4-100 0.102
Feromon+besin+sari
tuzak (FBS) 8.00+2.97 5.19+2.28 22.38+49.31 6.29+1.48 6.52+2.90
Pheromone+food +yellow ABa Ba Aa Ba Ba 3.65 4-100 0.008
trap
Delta tipi feromon tuzak
(DF) 5.48+2.06 1.76+0.70 3.38+1.20 5,38+1,84 1.8610.65
Delta type pheromone Aab Aab Ab Aa Aab 1.47 4-100 0.216
trap
F 1.35 3.16 11.02 6.47 5.12
df (1-2) 2-60 2-60 2-60 2-60 2-60

P 0.046 0.049 0.000 0.003 0.009

Not1: Ayni situnda farkli kiigiik harflerle gosterilen ortalamalar arasindaki fark istatistiksel olarak nemlidir (p<0.05)

Not2: Ayni satirda farkh buyuk harflerle gosterilen ortalamalar arasindaki fark istatistiksel olarak 6nemlidir (p<0.05)

Notel: The difference between the means shown with different lowercase letters in the same column is statistically significant (p<0.05)
Note2: The difference between the means shown with different capital letters on the same line is statistically significant (p<0.05)

Bahgelerdeki tuzaklara yakalanan Zeytin sinegi

ergin saylilar ile ciftci uygulamalari
karsilastirildiginda; en az Zeytin sinegi ergini iki
toprak isleme ve bir ilaglamanin yapildigi Geyikli
2 bahgesinde sayillmistir. Buna karsin, Zeytin
sinegine karsi bir ilaglama ile toprak islemenin
yapildigi Yenimahalle’deki bahcede ise en fazla
ergin yakalanmistir. Dolayisiyla Uretici
uygulamalari ile tuzaklara yakalanan ergin sayisi
arasinda dogrusal bir iliski kurulamamistir. Zira
yapilan calismalarda benzer sonuglara ulasiimis,
tuzaklara yakalanan Zeytin sinegi ergin sayisinin;
zeytinin ¢esidine, UrlUndnin miktarina, hasat
zamani gibi kriterlere gore degistigi bildirilmistir
(Broumas ve ark., 2002; Bueno ve Jones, 2002;
Kumral ve ark., 2008; Topuz ve Durmusoglu,
2012). bahcelerdeki

uygulamalarin Zeytin sinegi erginlerinin tuzaklara

Diger taraftan kiltarel

yakalanmasini etkiledigi, sulanan zeytin
parselinde sulanmayan bahgelere gore tuzaklara
daha fazla erginin yakalandigi tespit edilmistir
(Burrack ve ark., 2008).

Tuzaklara farkh

olmasina ragmen, oOrnekleme tarihlerine gore

yakalanan ergin sayisi

ergin yakalama araliksiz olarak devam etmistir
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(Sekil 2). Toplamda en fazla erginin yakalandigi
FBS tuzakta eylll, ekim ve kasim aylarinda 377
DF tuzakta 307 ve FS
Sekil 3’de
gorildtgl Gzere, sonbaharda FBS tuzak ile DF

ergin yakalanmigken,
tuzakta 70 ergin kaydedilmistir.

tuzakta yakalanan ergin sayisi birbirine yakin
iken, aralik, ocak ve subat aylarinda FBS tuzakta
toplam 623 adet ergin sayilmistir. Sonbaharda
sicakhgin etkisiyle feromonun kis aylarina gore
daha fazla buharlagsmasiyla genis bir alani
etkiledigi ve bdylece daha fazla erginin tuzaklara
yakalandigi

seklinde degerlendirilmigtir.

Mazomenos ve Haniotakis (1981), vyaptiklari
calismada Zeytin sinegi erginlerini yakalamada
feromon tuzaklarinin etkisinin yiksek oldugunu
bildirmistir. Diger taraftan, kis aylarinda nektarli
bitki
ulasamayan

yoklugunda bahcelerde vyeterli gidaya

erginlerin besin ¢ekici tuzaga
yonelmeleri sonucu daha fazla sayida erginin
tuzaklara yakalandigi kanaatine varilmistir (Sekil
2). FBS tuzagina kis déneminde yakalanan ergin
sayisinin  yiksek c¢ikmasi da bu kaniyi
desteklemistir. Bahgedeki kiltlrel uygulamalarin
dolayli olarak tuzaklara yakalanan ergin sayisi

Uzerinde bir etkisi olabilecegi distinilmektedir.
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Sekil 3. Farkli aylarda tuzaklara yakalanan toplam Bactrocera oleae ergin sayilari
Figure 3. Adult numbers of Bactrocera oleae caught in traps in different months

Khater ve ark.,, (1996) 4 farkh

karsilastirmig; yuksek sicaklik ve diisik nemde ergin

tuzagi

yakalamada; %2’lik diamonyum hidrojen fosfat
eriyiginin etkili oldugunu, distik sicaklikta ve yiksek
nemde ise sari renk tuzaklarin disilerden daha ¢ok
erkekleri c¢ektigini, sari renk ve feromon tuzaklarin
yaz aylarinda daha az ergin cektigi, erkek sineklerin
daha vyuksek oranda tuzaklara yakalandigi ve
poplilasyon takibinde feromon tuzaklarin uygun
oldugunu bildirmislerdir. Burrack ve ark., (2008)
Zeytin sinegi erginlerini yakalamada (g farkh ticari
tuzak test edilmis ve McPhail tuzaklarin digerlerine
gore daha fazla sayida ergin yakaladigini
bildirmislerdir. Ancak, Soroush ve ark., (2011) ile
Apak ve Baspinar (2021) ise zeytin sinegi erginlerini
yakalamada, %2 di amonyum fosfat iceren McPhail
tuzagin feromonlu sari yapiskan tuzaklarin gerisinde
kaldigini tespit etmislerdir. Gorildigu (izere elde
edilen bazi bulgularin paralellik géstermesi yaninda,
tuzaklarin Zeytin sinegi erginlerini yakalamadaki
etkinlik,
uygulamalara bagl olarak degisiklik gostermistir.

ekolojik  kosullara ve bahgelerdeki

Sonuglar

Bes bahcede ornekleme tarihleri boyunca
Zeytin sinegi erginleri araliksiz olarak tuzaklara
yakalanmistir (Sekil 2). En fazla ergin 1.016 adet
ile FBS tuzakta sayilmistir. Bu tuzagi 375 adet ile
DF tuzag izlemis ve FS tuzakta ise 157 ergin
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kaydedilmistir. Bes bahcede de diger 2 tuzaga
gore FBS tuzakta ylksek sayida ergin yakalanmig
ve tuzaklara yakalanan ergin sayisi arasindaki fark
istatsitiksel olarak 6nemli bulunmustur (P=0.008).
Zeytin sinegi popllasyonun vyiksek oldugu
eylil, ekim ve kasim aylarinda FBS tuzak ile DF
tuzakta yakalanan ergin sayisi biribirine yakin
iken, aralik, ocak ve subat ayinda FBS tuzaga
yiksek sayida ergin yakalanmistir. Bu donemde
yaklanan yliksek sayidaki ergin, tuzagin etkinligini
toplamda arttirmistir (Sekil 2 ve 3). Bu durum kis
aylarinda bahcelerde nektarli bitki yoklugunda
Zeytin sinegi erginlerinin tuzaga (besine) daha
fazla yonelmesine baglanmistir. Bes bahcede de
FBS tuzakta yliksek sayida erginin yakalanmis
olmasi, bu kaniyr glclendirmistir. Kis aylarinda
ihman iklim kosullarinda Zeytin sinegi pupalarindan
cikis yapan erginlerin kitlesel tuzaklanmasi bir
sonraki  vegetasyon periyodunda zararlinin
popilasyon yogunlugu hakkinda tahmin yapmada
kolaylik saglayacaktir. Bu calismada test edilen
tuzaklar icerisinde Zeytin sinegi erginlerini kitlesel
tuzaklamada FBS kombine tuzagin, diger iki
tuzaktan daha etkili oldugu sonucuna varilmistir.

Ekler

OZPINAR danismanliginda
yiuritilen Talha CAM’a ait yiiksek lisans tezinin bir

Bu calisma, Ali

boliminden uretilmistir.
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Cikar Catismasi: aralarinda

herhangi bir ¢ikar ¢atismasi olmadigini beyan

Makale vyazarlari

ederler.
Yazar Katkisi: Tez c¢alismasinin planlanmasi,
makale verilerinin analizi, makale metnin

Ali OZPINAR tarafindan;
veri toplama, isleme ve yazmay ise T. CAM

dizeltilmesi ve takibi

gercgeklestirmistir.

Etik Kurulu kurulu

gerektirmemektedir.

Karari:  Yayin etik
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Bu calisma ile daha dnce yiritilen ¢alismadan elden edilen Ug (Beauveria bassiana M48,
Beauveria bassiana MA49, Isaria fumosorosea M50) izolatin arazi kosullarinda zararh F.
occidentalis’e karsi etkinligi belirlenmesi amaclanmistir. Bu amagla 6ncelikle zararlinin
sorun oldugu iki 6rtualti (Kepez, Serik) ve iki agik alan (Aksu, Korkuteli) yetistiriciligi yapan
alanda izolatlarin biyolojik etkinlik denemeleri kurulmustur. Denemeler, Tarimsal
Arastirmalar ve Politikalar Genel Mudurligi tarafindan yayinlanan “Sebzede Thrips
[Thrips tabaci Lind., Frankliniella occidentalis (Perg.) (Thy.: Thripidae)] Standart ilag
Deneme Metodu” revize edilerek yurutilmustir. Pozitif kontrol olarak ise thripslere karsi
ruhsat almis bir entomopatojen fungus (NIBORTEM) ve thrips miicadelesinde yaygin
kullanilan bir insektisit (LASER™) test edilmistir. Denemeyi degerlendirmek amaciyla
sayimlar, ilaglamadan 1 giin 6nce ve ilaglamadan 1, 3, 7, 10, 14 giin sonra, gliniin erken
saatlerinde olmak lzere toplam 6 kez yapilmistir. Calismada kullanilan izolatlarin genel
olarak etkisinin 7., 10. ve 14. glin sayimlarinda Nibortem’den daha yiiksek oldugu tespit
edilmistir. Buda entomopatojen funguslarin elde edildigi bolgelerde zararlilara karsi
etkinliklerinin yliksek oldugu bilgisiyle 6rtiismektedir. Sonuglar, Umitvar izolatlarin arazi
kosullarinda da etkili oldugunu ve gelistirilmesi gerektigini ortaya ¢ikarmistir.

Anahtar Kelimeler: Bati cicek thripsi, Biyolojik micadele, Entomopatojen fungus,
Frankliniella occidentalis

ABSTRACT

Frankliniella occidentalis (Pergande) (Thysanoptera: Thripidae), the main pest of many
vegetable and ornamental plants in Antalya greenhouse cultivation, causes damage
directly to plants, but also causes damage as a vector of some important viruses.
Entomopathogenic fungi (EPF) are one of the microbial control agents that are widely
used in the fight against harmful insects worldwide. Local isolates located in geographical
areas with harmful insects have significant advantages in the control against them. With
this project, it is aimed to determine the effectiveness of three (Beauveria bassiana M48,
Beauveria bassiana MA49, Isaria fumosorosea M50) hopeful isolates obtained from the
previously conducted doctoral study against the F. occidentalis pest in land conditions.
For this purpose, biological efficacy trials of isolates were established in the field of
cultivation of two greenhouse (Kepez, Serik) and two field (Aksu, Korkuteli), where the
pest is a problem firstly. The established essays were published by the General
Directorate of Agricultural Research and Policies in the journal “Thrips on Vegetables
[Thrips tabaci Lind., Frankliniella occidentalis (Perg.) (Thy.: Thripidae)] The Standard
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Pesticide Trial Method has been revised and conducted. As a positive control, an entomopathogenic fungus (NIBORTEM)
licensed for thrips and an insecticide commonly used in the control against thrips (LASER ™ ) were tested. In order to evaluate
the trial, the counts were performed a total of 6 times, 1 day before the spraying and 1, 3, 7, 10, 14 days after the spraying,
earlier in the day. In general, the effect of the isolates used in the study was found to be higher than Nibortem in the 7th,
10th and 14th day counts. This coincides with the information that entomopathogenic fungi have a high activity against pests
in the regions where they are obtained. The results revealed that hopeful isolates are also effective in land conditions and

should be improved.

Key Words: Antalya, Biological control, Entomopathogenic fungi, Frankliniella occidentalis, Western flower thrips

Giris

Thysanoptera tlrlerinden Bati cicek thripsi,
Frankliniella occidentalis (Pergande) sus bitkileri
de dahil olmak Uzere bir ¢ok kultiir bitkisinde
ekonomik éneme sahip zararh tirlerdir. Bu zararli
ozellikle biberlerde sorun olan
(TSWV)
hastaliginin da vektori olup Uretim alanlarinda
onemli  problemlere  sebep  olmaktadirlar
(Daughtrey ve ark., 1997; Ulmann ve ark., 1997).
Ayrica zararlinin direk beslenme zararindan da

thrips tard,

Domates noktali  solgunluk virls

ekonomik kayiplar olusmaktadir (Wetering ve
ark., 1999; Kitlik 2017).Entomopatojen funguslar
(EPF), tarimsal zararlilari kontrol altina alabilme
olanaklarindan dolayi bilim insanlarinin ilgisini
cekmistir (Er, 2003). Sicaklik ve nem sartlarinin
uygun oldugu kosullarda  entomopatojen
funguslar zararli bocekleri rahatlikla kontrol altina
alabilmektedir (Shahid ve ark., 2012). Yapilan
¢alismalarinin  ¢ogu,

fungus izolatlarinin biyolojik micadelede etmeni

Umitvar entomopatojen

olarak kullanilmasi Uzerine odaklanmistir. Zararl

arthropodlara spesifik olan entomopatojen
funguslarin korunmasi ve etkinliklerinin
arttinlmasi igin, Uretim sistemlerinde uygun

sartlarin olusturulmasi, tarimsal uygulama ve
ortam dlizenlemelerinin buna goére yapilmasi
gerekir (Eilenberg ve ark., 2001; Eilenberg ve
Meadow, 2002).

Entomopatojen funguslar kullanilarak 6nemli
bircok tarimsal zararh ile micadelede basarih
sonuglar alinmistir (Inglis ve ark., 1997; Erler ve
ark., 2013, 2014; Zahn ve Morse, 2013; Erler ve

Ates, 2015; Topuz ve ark., 2016). Turkiye'de

zararl arthropod popilasyonlarinda
entomopatojen  funguslarin  neden  oldugu
hastaliklarin arastirilmasinda, etkilerinin
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belirlenmesinde ve zararhlari kontrol amaciyla
kullanilmalarinda nispeten az ilerleme olmustur.
Yapilan literatir taramasinda, Tirkiye'de thrips
tirleri Uzerinden elde edilmis entomopatojen
funguslarin F. occidentalis Uzerine etki durumu
Uzerine yapilmis ¢alismaya rastlanmamistir. Bu

¢alisma, bu konuda vyapilan ilk g¢alisma
niteligindedir.
Sebze ve sus bitkilerinin  en  6nemli

zararhlarindan birisi olan F. occidentalis miicadele
kapsaminda kimyasallara alternatifler olabilecek
mikrobiyal Urinlerin test edildigi bazi ¢alismalar
mevcuttur (Ucak ve ark., 2014; DemirGzer ve ark.,
2016; Demirozer, 2019). Ancak bu calismalar ya
hazir ticari preparatlar ile ya da direk thripsler
Uzerinden izole edilmemis izolatlar ile yapilmis
¢alismalardir.

Bu c¢alisma ile yerel olarak F. occidentalis'den
izole edilen ve laboratuvar kosullarinda etkinlikleri
izolatin  Ortualti

belirlenen 3 ve acik biber

alanlarinda biyolojik etkinlikleri test edilmistir.

Materyal ve Metot

Spor siispansiyonlarinin hazirlanmasi

Patates Dekstroz Agar (PDA) lzerinde 25°C'de
inklibatorde  kiltire alinan entomopatojen
funguslar ekimden 15-18 giin sonra sporlari
toplanarak 250 ml % 0.1 Tween 20 ihtiva eden
steril  saf su icerisine  konularak spor
sispansiyonlari hazirlanmis ve Thoma lami ile
spor sayimi yapilarak her bir izolat icin 1x108
konidiospor/ml konsantrasyonunda EPF izolatlari
hazirlanmistir (Cam ve ark., 2002; Fancelli ve

ark.,2013).

Spor ¢cimlenmesinin belirlenmesi
Hazirlanan spor konsantrasyonlarindan 0.1 ml
alinarak PDA besiyeri Uzerine ekim yapilmistir.
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24
birakilmiglardir.

242C'de
inkiibasyon

Petriler saat inkiibasyona
daha
sonra mikroskop altinda 400x buyUtmede dort
farkh

gergeklestirilmistir. Sporlarin kendi boylari kadar

isleminden

mikroskop alaninda sayimlar
¢imlenme tlpl olusturan sporlar ¢imlenmis olarak

kabul edilmistir (Safavi vd. 2010). Cimlenme

yuzdesi ise asagida verilen formile gore
belirlenmistir. Hazirlanan butin spor
konsantrasyonlarinin %90 ve uzeri g¢imlenme

oranina sahip oldugu gorulmustir.

% c¢imlenme = [a/(a+b)] x 100
a; ¢cimlenen spor sayisi
b; cimlenmeyen spor sayisi

Arazi kosullarinda denemelerin kurulmasi

Bu c¢alismada kurulan denemelerin tamami
biber  (Capsicum L)  bitkisinde
ylritilmustir. Cizelge 1’de deneme alanlarina ait

annuum

bazi bilgiler verilmistir.

Cizelge 1. Biberde Thrips (F. occidentalis)’e karsi kurulan denemeye ait bazi bilgiler
Table 1. Some information about trial areas in trial against Western flower thrips

Deneme alani Yetistirme Cesit Dikim tarihi | Fenolojik durumu Bitki boyu | Uygulama
(ilce/Mahalle) kosulu (cm) tarihi
Kepez/Altinova Ortialti VT 594 F1 10.01.2021 | Ciceklenme-Meyve Tutum 190-200 11.05.2021
Serik/Kocayatak Ortialti Ozalp 29.01.2021 | Gigceklenme-Meyve Tutum 190-200 11.05.2021
Aksu/Hacialiler Tarla Mostar F1 11.04.2021 | Ciceklenme-Meyve Tutum 60-70 16.06.2021
Korkuteli/Buylkkdy | Tarla Yahya F1 05.05.2021 | Cigeklenme-Meyve Tutum 70-80 17.08.2021
Laboratuvar  kosullarinda F.  occidentalis 80 iceren su pusklrtiilmustlr. Her bir parsel bir

Uzerindeki 6lim oranlari %75 ve Uzerinde olan 3
farkli izolat (B. bassiana M48, B. bassiana M49, |.
fumosorosea M50) (mitvar funguslar olarak
belirlenmistir (Kirigik, 2021). Bu 3 farkh izolatin
tarla ve ortlalti kosullarinda da etkinliklerini
belirlemek amaciyla kurulan denemeler, Tarimsal
Arastirmalar Ve Politikalar Genel MudurlGgu
tarafindan vyayinlanan “Sebzede Thrips [Thrips
tabaci Lind., Frankliniella occidentalis (Perg.)
(Thy.: Thripidae)] Standart ilac Deneme Metodu”
revize edilerek vylrutlilmuistir (TAGEM, 2023).
Hem tarla hem de ortialti kosullarinda
gerceklestirilecek denemeler iki farkl lokasyonda
ylritilmustir. Pozitif kontrol olarak ise thripslere
karsi ruhsat almis bir entomopatojen fungus
(NIBORTEM) ve thrips miicadelesinde yaygin
kullanilan bir insektisit (LASER™) test edilmistir.

Kontrol olarak ise bitkilerin tGzerine %0.03 tween

tekerrir olacak sekilde, calisma 4 tekerrirld
olarak yuritilmustir.

Acik alanlarda kurulan denemelerAntalya ilinin
Aksu/Hacialiler
mahallerinde vyiritilmustir. Ortualti kosullarda

ve Korkuteli/Buyukkoy

kurulan denemeler ise Antalya ilinin
Kepez/Altinova ve Serik/Kocayatak mahallerinde
yarGtilmustir.

Denemeler, Tesadif Bloklari deneme desenine
gore, 6 karakter [3 farkli entomopatojen fungus +
1 kontrol (su)+ karsilastirma ilaci (Laser)+ Ruhsatli
(NIBORTEM)] 4

tekerrirli olarak kurulmustur. Parseller tarlada

entomopatojen  fungus ve
40 m?, serada 20m? olacak sekilde ayarlanmustir.
Parseller arasinda 1’er m, bloklar arasinda birer
sira arasi (1 m) emniyet seridi olarak birakilmistir.
Denemede vyer alan karakterler Cizelge 2'de

belirtilmistir.

Cizelge 2. Biberde Bati gicek thripsi (F. occidentalis)'ne karsi kurulan denemede yer alan karakterler
Table 2. Characters Involved in Trial Against Western Flower Thrips

Karakterler izolat/Uriin ad Entomopatojen fungus/ Aktif madde Konsantrasyon/  Aktif | Doz

madde orani
1.Karakter M48 Beauveria bassiana 1*108 konidiospor/ml 250 ml / da”
2.Karakter M49 Beauveria bassiana 1*108 konidiospor/ml 250 ml / da”
3.Karakter M50 Isaria fumosorosea 1*10% konidiospor/ml 250 ml / da*
4 .Karakter NIBORTEM SC %1,5 Verticillium lecanii Strain Bb-1 1*108 konidiospor/ml 250 ml / da
5.Karakter LASER™ SL Spinosad 480 g/I 20ml/da
6.Karakter Kontrol

*:izolatlar icin belirlenen 250 ml/da dozu NIBORTEM ticari Giriiniiniin dozu baz alinarak belirlenmistir.
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dikimden
basina en az 15

Biber
incelenerek,

yapraklari sonra glinlik
yaprak
thrips(ergin+larva) veya bir gicekte en az 5 thrips
(ergin+larva) bulundugunda denemeler
kurulmustur.

aksamustl serin saatlerde sirt
Ortialti
kosullarinda kurulan denemelerde parsel basina
yaklasik 40 bitkiye, tarla kosullarinda kurulan

denemelerde ise yaklasik 80 bitkiye uygulama

Denemeler,
pllverizatori yardimiyla kurulmustur.

yapilmistir. Uygulama yapildigi esnada genel
olarak sicaklik 24 %55 olarak
6lcilmiistiir. izolatlarin dozu, pratige yakin olmasi
acisindan NIBORTEM ticari Griiniiniin 250 ml/da
dozda uygulamalar

°C ve nem

dozu esas alinarak ayni

yapimistir.  Denemeleri degerlendirmek
amaciyla sayimlar, ilaglamadan 1 gin 6nce ve
ilaclamadan 1, 3, 7, 10, 14 giin sonra, ginin erken
saatlerinde olmak Uzere toplam 6 kez yapilmistir.
Sayimlarda; deneme alanindaki her parselin
ortasindan 5 bitkinin alt, orta ve st kisimlarindan
alinan vyaprak ve ciceklerde sayim yapilmistir.
Sayim sonuglari 5 bitki basina olacak sekilde
hesaplanmistir. Canli thrips larva ve erginleri bir
kagida silkelenerek el lupu ile sayilmistir.
Entomopatojen funguslar tarafindan enfekte
edilmis veya enfeksiyon sliphesi olan thripsler
iceren cicekler, yapraklar ve meyveler toplanarak
kilitli plastik torbalara ve filtre kagidi bulunan
ornek kaplarina yerlestirilmis ve etiketlenmistir.
Etiketlenen  oOrnekler buz kutulari iginde
laboratuvara getirilmistir (Sanchez-Pefia ve ark.,
2011). olarak bocekler,

Canli getirilen

havalandirma saglanan plastik kavanozlarda bir
hafta boyunca gilinlik olarak gozlem altina
alinmistir. Bu sire boyunca, fasulye kapsilleri
beslenmesi kavanozlara

boceklerin icin

yerlestirilmistir.  Toplanan  bocekler,  iklim
odasinda, toplandiklari zamanki iklim kosullarina
gore 20 veya 25+1°C sicaklik, %655 nem ve dogal
yasam ortamlarina mimkin oldugunca yakin bir
sekilde fungus gelisimi igin inkilibasyona tabi
tutulmustur.

llaclarin veya entomopatojen fungusun yiizde
etki oranlari sayimlari Gizerinden Henderson Tilton
formiline gore degerlendirilmistir. Bulunan bu
ylzde etki oranlarina karsilik gelen aci degerleri
cetvelden tespit edilmistir (Henderson ve Tilton,
1955).Tespit edilen bu degerlere varyans analizi
ve Duncan testi uygulanarak dozlar arasindaki
farkhliklar saptanmistir (IBM SPSS Statistics 22).

Deneme siresince kullanilan ilacin veya
bitkilerde  toksik

etkisinin olup olmadigi standart ilag deneme

entomopatojen  fungusun

metotlarinin  sonunda vyer alan fitotoksisite
rehberine gore gozlenmistir. Deneme alanlarinda
incelenen tiim karakterlerde herhangi bir

fitotoksisite belirlenmemistir.

Arastirma Bulgularn ve Tartisma

Arazi kosullarinda denemelerden elde edilen
bulgular

Ylritlilen denemelere ait sayim sonuglari ve
preparatlarin yiizde etkileri Cizelge 3, 4, 5, ve 6'da

verilmistir.

Cizelge 3. Antalya (Kepez-Altinova mahallesi)’da biberde Bati gicek Thripsi (F. occidentalis)'ne karsi ortialti kosullarinda
kurulan denemeye ait sayim sonuglari ve preparatlarin yiizde etkileri

Table 3. Count results of the trial established against Western flower thrips (F. occidentalis) on pepper in Antalya (Kepez-
Altinova District) and percent effects of the preparations under greenhouse conditions

ilaglamadan 1 giin ilaglamadan 3 giin |ilaglamadan 7 giin |ilaglamadan 10 giin|ilaglamadan 14 giin

On Sayim |[sonra sonra sonra sonra sonra

Canh Canh Canh Canh Canh Canh

Nimf+Ergin|Nimf+Ergin Nimf+Ergin Nimf+Ergin Nimf+Ergin Nimf+Ergin
Karakterler (Adet) (Adet) Etki (%) |(Adet) Etki (%) |(Adet) Etki (%) |(Adet) Etki (%)|(Adet) Etki (%)
B. bassiana M48 |106,5 73,5 31,84C |57,75 47,35 B (33,75 71,18AB|34,25 71,27 B|54,25 60,74 B
B. bassiana M49 |110,75 86,5 22,64D (67,25 40,64 B (47,25 61,21 B |39,00 68,76 B|71,50 50,71 BC
1. fumosorosea
M50 114 83 27,67 CD 62,00 46,84 B |40,50 67,54 B |39,00 69,19 B|63,25 57,61B
Nibortem 106 57 46,56 B |57,8 46,04 B |63,25 44,95 C |69,5 41,73 C|{79,5 42,45 C
Laser 99,25 17,25 82,83 A |19,75 80,58 A 19,75 81,89 A (10,50 90,58 A|18,50 85,67A
KONTROL 117,75 119 121 129,75 132,75 154,5

* Sayim guinlerindeki etki ylizdeleri ayri ayri analiz edilmis olup, her bir situnda ayni harfleri alan etki ylizdeleri arasindaki fark

istatistiksel olarak anlamsiz olarak degerlendirilmistir (P<0.05).
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Cizelge 3'te gorildigu lzere, B. bassiana M48,
B. bassiana M49 ve |. fumosorosea M50 izolatlar
en yulksek etkiyi %68.76 ile %71.27 arasinda
degisen 6lim oranlari ile 10. glinde ulasmuslardir.
Uygulanan izolatlarin biyolojik Grlinler olmasi
nedeniyle %70 ve yakini 6lim oranina ulasmasi
sartlarinda izolatlarin basarili oldugunu
Calismada pozitif kontrol

uygulanan ticari insektisit Laser butin sayim

arazi

gostermistir. olarak

glinlerinde istatistiki acidan en etkili istatistiki
gruba (A) girmistir. Diger bir pozitif kontrol olan
ve Ulkemizde zararliya kargi ruhsath olan
Nibortem preparati %41.73 %46.56 olim
oranina ulasmistir. Calismada kullanilan izolatlar,

ile

Nibortem’den etkinlik agisindan istatistiki olarak
3., 7., 10. ve 14. giin sayimlarinda farkh grupta yer
almis ve daha etkili bulunmustur.

Cizelge 4. Antalya (Serik-Kocayatak mahallesi)’da biberde bati gigek thripsi (F. occidentalis)'e karsi 6rtlalti kosullarinda
kurulan denemeye ait sayim sonuglari ve preparatlarin yizde etkileri

Table 4. Count results of the trial established against Western flower thrips (F. occidentalis) on pepper in Antalya (Serik-
Kocayatak District) and percent effects of the preparations under greenhouse conditions

ilaglamadan 1 giin | ilaglamadan 3 giin | ilaglamadan 7 giin |ilaglamadan 10 giin | ilaglamadan 14 giin
On Sayim sonra sonra sonra sonra sonra
Canli Canhi Canli Canli Canli Canli

Nimf+Ergin [Nimf+Ergin Nimf+Ergin Nimf+Ergin Nimf+Ergin Nimf+Ergin
Karakterler (Adet) (Adet) |Etki(%)| (Adet) |Etki(%)| (Adet) |Etki(%)| (Adet) |Etki(%)| (Adet) Etki (%)
B. bassiana M48 |104,25 75,5 28,66 B [67,50 38,24 B (29,25 75,10 B (36,75 70,90 B |59,50 57,62 B
B. bassiana M49 (109,25 80 27,86 B (70,75 38,25 B (34,50 72,06 B |38,00 71,35B |69,75 52,68 BC
1. fumosorosea
M50 109,25 78,25 29,33 B |67,00 41,54 B (32,25 73,80 B |38,00 71,208 |74,00 49,64 C
Nibortem 98,25 79 20,73 C |70 32,27 B (57,75 47,94 C |70,25 41,14 C (88,5 33,03D
Laser 96 16,25 83,33 A (19,00 81,14 A (10,75 90,07A (10,50 91,00 A (34,50 73,34 A
KONTROL 110,75 112,5 116 125,25 134,5 149,5

* Sayim gilnlerindeki etki ylzdeleri ayri ayri analiz edilmis olup, her bir situnda ayni harfleri alan etki yiizdeleri
arasindaki fark istatistiksel olarak anlamsiz olarak degerlendirilmistir (P<0.05).

Cizelge 4’te gorildugu Uzere, B. bassiana M48,
B. bassiana M49 ve |. fumosorosea M50 izolatlari
en ylksek etkiyi %72.06 ile %75.10 arasinda
degisen 6lim oranlari ile 7. glinde ulasmislardir.
Uygulanan izolatlarin biyolojik Urinler olmasi
nedeniyle %70 Uzeri 6lim oranina ulagsmasi arazi
izolatlarin oldugunu

sartlarinda basaril

gostermistir. Calismada pozitif kontrol olarak

uygulanan ticari insektisit Laser butin sayim

glinlerinde istatistiki acidan en etkili istatistiki
gruba (A) girmistir. Diger bir pozitif kontrol olan

ve Ulkemizde zararliya karsi ruhsath olan
Nibortem preparati %20.73 ile %47.94 o6lim
oranina ulagsmistir.  Calismada  kullandigimiz

izolatlarin etkisi Nibortem’den etkinlik agisindan
istatistiki olarak 3., 7., 10. ve 14. glin sayimlarinda
farkli grupta yer almis ve daha etkili bulunmustur.

Cizelge 5. Antalya (Aksu-Hacialiler mahallesi)’da biberde bati gicek thripsi (F. occidentalis)’e karsi tarla kosullarinda kurulan
denemeye ait sayim sonuglari ve preparatlarin ytzde etkileri

Table 5. Count results of the trial established against the pepper Western flower thrips (F. occidentalis) pest in Antalya (Aksu-
Hacialiler Mahallesi) and the percent effects of the preparations under field conditions

ilaglamadan 1 giin ilaglamadan 3 giin |ilaglamadan 7 giin |ilaglamadan 10 giin |ilaglamadan 14 giin

On Sayim |[sonra sonra sonra sonra sonra

Canh Canh Canh Canh Canli Canh

Nimf+Ergin [Nimf+Ergin Nimf+Ergin Nimf+Ergin Nimf+Ergin Nimf+Ergin
Karakterler (Adet) (Adet) Etki (%) (Adet) Etki (%) |(Adet) Etki (%) |(Adet) Etki (%) |(Adet) Etki (%)
B. bassiana M48 |101,75 77,75 23,32 B 52,00 50,85 B (24,50 78,25 B (33,75 71,29 B |60,75 53,82 B
B. bassiana M49 (91,75 68,75 25,14 B 46,75 51,21 B (28,25 72,27 B |45,25 57,78 D 68,25 43,01 C
1. fumosorosea
M50 106,75 74,75 30,08 B 66,50 40,16 C |29,00 75,48 B 144,00 64,70 C |55,75 60,04 B
Nibortem 95 85,25 10,39C 63 36,43 C (63 40,22 C |70,5 36,67 E |88,5 28,72 D
Laser 106 15,5 85,40 A 13,25 88,03 A |8,25 93,00 A |10,00 91,93 A |14,50 89,52 A
KONTROL 100,5 100,8 105 111,5 117,5 131,5

* Sayim gilnlerindeki etki ylizdeleri ayri ayri analiz edilmis olup, her bir stitunda ayni harfleri alan etki ylizdeleri
arasindaki fark istatistiksel olarak anlamsiz olarak degerlendirilmistir (P<0.05).
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Cizelge 5'te gorildigu lzere, B. bassiana M48,
B. bassiana M49 ve |. fumosorosea M50 izolatlari
en yuksek etkiyi %72.27 ile %78.25 arasinda
degisen 6lim oranlari ile 7. glinde ulasmislardir.
Uygulanan izolatlarin biyolojik Grlinler olmasi
nedeniyle %70 (zeri 6lum oranina ulagsmasi arazi
sartlarinda izolatlarin

basarili oldugunu

gostermistir. Calismada pozitif kontrol olarak

uygulanan ticari insektisit Laser butin sayim

glinlerinde istatistiki acidan en etkili istatistiki
gruba (A) girmistir. Diger bir pozitif kontrol olan

ve Ulkemizde zararliya kargi ruhsath olan
Nibortem preparati %10.39 ile %40.22 6lim
oranina ulasmistir.  Calismada  kullandigimiz

izolatlarin etkisi Nibortem’den etkinlik agisindan
istatistiki olarak 3., 7., 10. ve 14. giin sayimlarinda
farkh grupta yer almis ve daha etkili bulunmustur

Gizelge 6. Antalya (Korkuteli-Blyikkdy mahallesi)’da biberde Bati gicek thripsi (F. occidentalis)’'e karsi tarla kosullarinda
kurulan denemeye ait sayim sonuglari ve preparatlarin yizde etkileri

Table 6. Count results of the trial established against Western flower thrips (F. occidentalis) pest on pepper in Antalya (Korkuteli-
Biiylikkdy District) and percent effects of the preparations under field conditions

ilaglamadan 1 giin ilaglamadan 3 giin |ilaglamadan 7 giin |ilaglamadan 10 giin |ilaglamadan 14 giin

On Sayim |sonra sonra sonra sonra sonra

Canh Canh Canh Canh Canh Canh

Nimf+Ergin [Nimf+Ergin Nimf+Ergin Nimf+Ergin Nimf+Ergin Nimf+Ergin
Karakterler (Adet) (Adet) Etki (%) |(Adet) Etki (%) |(Adet) Etki (%) [(Adet) Etki (%) |(Adet) Etki (%)
B. bassiana M48 (94,25 70,75 25,23BC  |74,75 25,35 C (30,75 71,50 B (34,75 70,35B |58,75 54,68 B
B. bassiana M49 (96,25 66,75 30,67BC |61,00 40,22 B |31,50 71,40 B 51,00 57,28 C |65,50 50,06 B
1. fumosorosea
M50 101 66 34,84 B 57,00 47,02 B |31,75 72,53 B |42,50 66,14 B |59,75 56,78 B
Nibortem 100,75 80 20,55C 81,5 23,28 C (69,75 39,63 C |73,25 415D |81,5 41,04 C
Laser 100,5 10,75 89,32A  [10,75 89,93 A (9,75 91,43 A |11,75 90,50 A |15,50 88,70A
KONTROL 100,25 100,8 107 115 125 137,5

* Sayim glnlerindeki etki ylzdeleri ayri ayri analiz edilmis olup, her bir situnda ayni harfleri alan etki yiizdeleri
arasindaki fark istatistiksel olarak anlamsiz olarak degerlendirilmistir (P<0.05).

Cizelge 6’da gorildugl lzere, B. bassiana M48,
B. bassiana M49 ve |. fumosorosea M50 izolatlari
en yuksek etkiyi %71.40 ile %72.53 arasinda
degisen 6lim oranlari ile 7. glinde ulasmislardir.
Uygulanan izolatlarin biyolojik Urinler olmasi
nedeniyle %70 Uzeri 6lim oranina ulagsmasi arazi
sartlarinda izolatlarin

basaril oldugunu

gostermistir. Calismada pozitif kontrol olarak
uygulanan ticari insektisit Laser butin sayim
glinlerinde istatistiki acidan en etkili istatistiki

gruba (A) girmistir. Diger bir pozitif kontrol olan

ve (Ulkemizde zararliya karsi ruhsath olan
Nibortem preparati %20.55 ile %41.50 6lim
oranina ulasmistir.  Calismada  kullandigimiz

izolatlarin etkisi Nibortem’den etkinlik acisindan
istatistiki olarak 3., 7., 10. ve 14. giin sayimlarinda
farkli grupta yer almis ve daha etkili bulunmustur

Dort farkh lokasyonda kurulan denemelere ait
sonuclar incelendiginde hem B. bassiana M48, B.
bassiana M49, |. fumosorosea M50 izolatalarinin
ortualti ve tarla kosullarinda benzer biyolojik
etkinligi gosterdigi belirlenmistir.

Galisma kapsaminda pozitif kontrollerden biri
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olan ticari insektisit Laser, deneme kurulan dort
lokasyonda da bitin sayim glinlerinde istatistiki
acidan en etkili istatistiki gruba (A) girmistir.
Ruhsatli  bir
beklenen bir sonugtur. Ancak diger bir ticari trin

insektisit olmasi nedeniyle bu
olan Nibortem preparati neredeyse tim sayim
glinlerinde B. bassiana M48, B. bassiana M49, .
fumosorosea M50 izolatalarindan daha disuk
etkiye sahip olmustur. Buda entomopatojen
funguslarin elde edildigi bolgelerde zararllara
karsi etkinliklerinin yiksek oldugu bilgisiyle
ortiismektedir. Calisma silresince 6lim oranlari

genel olarak 7. gliin sonunda %70 ve (zerine

cikabilmistir.

Yurtdisinda vyapilan c¢alismalar sonucunda,
ozellikle entomopatojen funguslarin F.
occidentalis’e karsi basari ile kontrol altina

aldigiyla ilgili pek c¢ok calisma bulunmaktadir.
(2017), B. bassiana’y: erginler
108
yaklasitk 2 giin

Mousavi ve ark.,
Uzerine sera kosullarinda test etmistir.
konidia/ml konsantrasyonda
icerisinde %98.4 olim elde etmistir. Ancak bazi

calismalarda, thripslerin ergin dncesi donemlerine
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karst  B.  bassiana’nin  etkisinin, gomlek
degisiminden dolayl disuk oldugu bulunmustur
(Vestergaard ve ark., 1995). Metarhizium.

anisopliae’nin thripslerde dahil olmak Uzere
200’den fazla bocegi enfekte ettigi belirlenmistir
(Cloyd 1999; McNeil 2005). Ulkemizde ve diger
Ulkelerde yapilan calismalarda M. anisopliae’nin
thripsleri kontrol altina alabilecegi belirtilmistir
(Dura ve ark., 2012; Ucak ve ark., 2014; Ekesi ve
ark., 1998; Maniania ve ark., 2003; Ansari ve ark.,
2008). Ayrica Avrupa’da ticari olarak mevcut olan
Verticillium lecanii uzun vyillardir thrips ve diger
sera zararhlar ile micadelede kullaniimaktadir
(Ravensberg ve ark., 1990; Helyer ve ark., 1992).
Ulkemizde (2014), V.
lecanii’ninde bulundugu bazi

ise Ucak ve ark,
icerisinde
biyopestisitleri F. occidentalis’e etkisini kuru film
teknigi ve yaprak daldirma teknigi kullanilarak
bioassayleri

neticesinde V. lecanii’'nin F. occidentalis’i baski

arastirmislardir. Laboratuvar
altina alabildigi sonucuna varilmistir.
Ayrica Kirisik, (2021) bu ¢alismada kullanilan B.
bassiana M48, B. bassiana M49, |. fumosorosea
M50 izolatalarini laboratuvar kosullarinda 1x107
dozunda F. occidentalis’e karsi test etmis ve 10.
Sayim gliniinde larva, pupa ve erginler lzerinde
%90 ve Uzeri biyolojik etkinlik sonuglar elde
etmistir. Bu 3 izolatin arazi kosullarinda 7. Gin
sonunda etkisi %70 oranin Uzerinde oldugu
Buradaki etkinlik

dislslinin nedeni arazi sartlarinda gorilen cok

gorulmustar. biyolojik
sayidaki faktorden (degisken isi, nem, UV gibi)
kaynaklanabilecegi distinilmektedir.

Bilindigi
uygulamalarinda

Uzere biyolojik miicadele

verli  dogal dismanlarin
kullanimi, bulundugu yerdeki ekolojik sartlara
uyumu dolayisiyla, miicadelede basarinin temel
ilkelerindendir. Bu sebeplerle Akdeniz Bblgesi’'nde
farkh
ozellikle 6rtlalti sebze yetistiriciliginde zararl olan
F.

ekolojisi

alanlardan  vyapilacak  6rneklemelerle

occidentalis’e karsi kullanilabilecek bdlge

ile uyumlu vyerli entomopatojen
funguslarin arastiriimasi ve tespit edilenlerin yine
bu zararlilar Uzerinde patojenitelerinin tespiti
Halihazirda

olarak

giinimizde
bu

hedeflenmistir.

mucadelede ticari kullanilan
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ithal
oldugu ve dolayisiyla ekstra bir maliyet getirdigi

entomopatojen funguslarin  bircogunun
gdz Onune alinirsa bu tip c¢alismalara ihtiyag
oldugu goz ardi edilmemelidir.

Her ne kadar 7 gunlik siirede kabul edilebilir
0lim oranlarina gikilsa da bu slirenin preparasyon
surecinde azaltiimasina yoénelik galismalarin
yapilmasi gerekmektedir. Hedef zararlinin kisa
surede dol vermesi, doku igine hizli bir sekilde
yumurta birakabilmesi gibi nedenlerden dolayi
olim sdresinin kisalmasi 6nem arz etmektedir.
Ayrica yapilacak ¢alismalarda EPF izolatlarinin UV

ve nemden etkilenmemesi de saglanmalidir.
Sonuglar

Gergeklestirilen bu ¢alisma ile tGlkemizde ilk kez

thrips  bireyleri Uzerinden elde edilen
entomopatojen fungus izolatlari arazi kosullarinda
biber bitkisinde thrips bireyleri lizerinde biyolojik
etkinligi belirlenmistir. Bu amagla laboratuvar
kosullarinda Umitvar bulunan izolatlar doért farkl
lokasyonda arazi kosullarinda hedef zararliya karsi
denenmistir. Yuratilen denemeler sonucunda, B.
bassiana M48, B. bassiana M49, |. fumosorosea
M50 izolatalarinin kabul edilebilir bir etkinlige
sahip oldugu belirlenmistir. ilerde yiritilecek

arastirmalarla bu izolatlarin gelistirilerek, daha

kisa surede daha vyiksek o6lim oranlarina
cikariimasina  yonelik  galismalar  yapilmasi
planlanmaktadir.

Ekler

Bu calisma, TUBITAK 1002 Hizh Destek
Programi  cercevesinde  desteklenmis  olan

1200696 nolu proje kapsaminda yapilmistir. Tim
destekleri icin TUBITAK’a tesekkiirlerimizi sunariz.

Ayrica bu calismanin 06zeti 8. Uluslararasi
Entomopatojenler ve Mikrobiyal Micadele
Kongresi'nde sunulmustur.

Cikar Gatismasi: Makale vyazarlari aralarinda

herhangi bir cikar catismasi olmadigini beyan
ederler.
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Yazar Katkisi: Arazi ve laboratuvar calismalari
KIRISIK Fedai ERLER
yuratilmustir. Makalenin yazimi Musa KIRISIK ve

Musa ve tarafindan

Fedai ERLER katkisi ile gergeklestirilmis olup,
makalenin son hali yazarlar tarafindan okunarak
onaylanmistir.
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Bu c¢alismada Siirt ili Pervari ilgesinde Uretimi yapilan ballarin karakteristik 6zelliklerini
ortaya koymak amaclanmistir. Bu baglamda 20 farkli yerel Ureticiden toplanan ballarda
kil miktari, 5-hidroksimetilfurfural (HMF), toplam fenolik madde miktari ve antioksidan
aktivite analizleri yapilmistir. Ayrica, tim numunelerin seker fraksiyonlari yiliksek
performansh sivi kromatografisi (HPLC) kullanilarak arastiriimistir. Bal orneklerinin kil
miktari (%0.14-0.37) ve HMF (0.83-0.94 mg kg?) acisindan Tirk Gida Kodeksi Bal Tebligi
(2020/7) ile uyumlu oldugu tespit edilmistir. Orneklerin toplam fenolik madde miktari ve
antioksidan aktivite sonuglari sirasiyla 19.59-30.93 mg gallik asit esdegeri (GAE) 100 g* ve
12.87-23.94 askorbik asit esdegeri (AAE) 100 g* arasinda oldugu belirlenmistir. Ballardaki
seker miktari da Turk Gida Kodeksi Bal Tebligi (2020/7) ile uyumlu olup balda oransal
olarak ilk sirayir glukozun (%41.25-50.11) daha sonra fruktozun (%33.91-45.37) ve
sakkarozun (%3.27-4.70) aldigi bulunmustur. Elde edilen sonuglar kalite standardi igin
referans niteligi saglayacak ve Pervari ballarinin ulusal ve uluslararasi pazarlarda
gorundrliguni arttiracaktir.

Anahtar Kelimeler: Bal, HMF, Antioksidan, Glukoz, Fruktoz

ABSTRACT

In this study, it was aimed to reveal the characteristic features of honey produced in
Pervari district of Siirt province. For this purpose, ash, 5-hydroxymethylfurfural (HMF),
total phenolic content, and antioxidant activity analyzes were conducted in honey
collected from 20 different local producers. Moreover, sugar fractions of all samples
were investigated using high performance liquid chromatography (HPLC). Honey samples
were found to be compatible with the Turkish Food Codex Honey Communique (2020/7)
in terms of ash amount (0.14-0.37%) and HMF (0.83-0.94 mg kg™). The total phenolic
content and antioxidant activity were detected as 19.59-30.93 mg gallic acid equivalent
(GAE) 100 g* and 12.87-23.94 ascorbic acid equivalent (AAE) 100 g, respectively. The
amount of sugar in honey was also compatible with the Turkish Food Codex Honey
Communique (2020/7) and the largest sugar fraction was glucose (41.25-50.11%),
followed by fructose (33.91-45.37%) and sucrose (3.27-4.70%). The results will provide a
reference for the quality standard and to increase the visibility of Pervari honey in
national and international markets.

Key Words: Honey, HMF, Antioxidant, Glucose, Fructose
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Giris
Fonksiyonel gidalar, temel besleyici
degerlerinin yani sira saghk agisindan vyarar

saglayan, hastaliklara karsi koruyucu ve tedavi
edici 0Ozellik gosteren gidalardir.
oldugu bu

icerigindeki biyoaktif bilesenlerin spesifik biyolojik

Fonksiyonel

gidalarin  sergilemis ozellikler,

ozelliklerinden kaynaklanmaktadir (Majtan ve
ark., 2021).

Bal, Apis mellifera bal arilari tarafindan Gretilen
sahip oldugu kendine 06zgli besin icerigi, hosa
giden tadi
tarafindan yiksek talep goren dogal bir besin
Bal
beslenerek ve cigeklerin salgilarini emerek bal
bal
arilarinin sahip oldugu spesifik bilesikler ile bir
bal
biriktirilir ve bu 6zel karisimlar belirli bir stre bal

ve aromasl sayesinde tliketiciler

maddesidir. arilan, c¢icek nektarlar ile

olusumunu saglarlar. Toplanan salgilar

araya getirildikten sonra peteklerinde
olusumu i¢in olgunlasmaya birakilir. Balin bilesimi,
tadi

yararlandiklari gicege, iklime, cografi kokene ve ari

ve aromas! arilarin nektar toplamada

tirlerine  gore degisiklik  gbdstermektedir
(Almasaudi ve ark., 2021).
Bal, beslenme degeri ylksek fonksiyonel

gruplari  yapisinda  barindiran nis  gida

materyallerinden biridir. Bu gruplar arasinda su,
glukoz ve fruktoz temel olmak {zere
karbonhidratlar, aminoasitler, polen taneleri ve
diger mikro-bilesenler (vitamin, mineral vb.) yer
Bal,

nedeniyle biyolojik 6zellikleri agisindan 6ne ¢iktigi

almaktadir. icermis oldugu bu vyapilar
yapilan ¢alismalarda ortaya konulmustur (Vica ve
2021; Afrin ve ark.,, 2021).

iyilestirmeden kanser tedavisine kadar

ark., Balin vyara
farkli
amaclara hizmet etme potansiyelinin oldugu
bilimsel literatirde vurgulanmistir (Amran ve
Abdul-Rahman, 2022).

ozelliklerinden biri

En 6nemli fonksiyonel

de serbest radikaller ve

patojen mikroorganizmalar (zerine sergilemis
oldugu inhibe edici etkidir. Balin géstermis oldugu
bu biyolojik davranislar yapisinda dogal olarak
bulunan basta fenolik bilesikler (fenolik asitler ve
flavonoidler) olmak Gzere yapidaki glukoz oksidaz,
gibi enzimlerin,

peroksidaz, katalaz

406

karotenoidlerin, tokoferollerin ve askorbik asit
gibi vitaminlerin miktari ve kalitesi ile dogrudan
iliskilidir (Spilioti ve ark., 2014; Nicewicz ve ark.,

2021)
Balin kalite ozellikleri kal, 5-
hidroksimetilfurfural (HMF), fenolik madde

miktari, antioksidatif aktivite ve seker bilesimi gibi
parametrelerle ortaya konulur. Bilimsel literatir
incelendiginde farkli bolgelerde Uretimi yapilan
ballar igin basta kimyasal kompozisyon olmak
Uzere kalite parametrelerinin farkhlik gosterdigi
gorilmektedir. Dolayisiyla her bir bélge igin bal
karakteristik
arastinilmalidir. Ancak bu arastirmalari tek bir

materyallerinin ozellikleri
ornekle yuritmek bilimsel ve endistriyel agidan
makul bir yaklasim olarak gorilmemektedir. Bu
baglamda mevcut ¢alisma kapsaminda Siirt ilinin
Pervari ilgesinde 20 farkl yerel Ureticiden tedarik
edilen bal orneklerinin kalite ve standartlara
uygunluk dizeyini belirlemek icin kil miktari,
HMF, toplam fenolik madde miktari, antioksidatif

aktivite ve seker fraksiyonlari arastirilmistir.

Materyal ve Metot

Materyal

Stzme cicek bal ornekleri Siirt ilinin Pervari
bolgesinde 20 farkli yerel (Ureticiden tedarik
edilmistir. Tedarik edilen ballar cam kavanozlar
icerisinde glinesten izole ortamda oda sicakliginda
analiz edilene kadar muhafaza edilmistir. Calisma

suresince kullanilan tim kimyasallar ve ¢oziicller

analitik saflikta olup Merck veya Sigma
(Darmstadt, Germany) firmalarindan temin
edilmistir.

Metot

Kl tayini

Bal numuneleri (2.5 g), daha 6nce sabit tartima
getirilmis krozelere alinmis ve tamamen yanana
kadar bir isitici Gzerinde bekletilmistir. Daha sonra
ornekleri iceren krozeler, sicakhgl 6énceden 600
ilgili
yerlestirilmistir. Sizme bal o6rneklerinin icermis

°C'ye ayarlanmis kdl  firininin kismina
miktari 6rnegin baslangic ve kil

cikarildiktan

oldugu kil

firinindan sonraki  agirligindan
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yararlanilarak hesaplanmistir (El Sohaimy ve ark.,
2015).

5-Hidroksimetilfurfural (HMF) miktar analizi
Stzme bal orneklerinin HMF igerigi daha 6nce

yuritilmis  bir  calisma referans alinarak
belirlenmistir. Bes gram bal 6rnegi tartiimis ve
¢Ozindirme iglemi icin 25 ml saf su ile

karistiniimigtir. Sulu ¢ozeltilere 0.5 ml Carrez-l ve
0.5 ml Carrez-ll soliisyonlarindan ilave edilmistir.
Daha sonra sollisyonlarin hacmi saf su ile 50 ml’ye
tamamlanmistir. Son karisim filtre kagidindan
stzulmustir (stzlintliden elde edilen ilk 10 ml’lik
kisim analize dahil edilmemistir). Sizintilerden
5er ml alinmis ve absorbanslari  UV-Vis
spektrofotometre cihazinda (Shimadzu, UV-1280,
Japonya) 284 nm ve 336 nm’lerde okunmustur.
Referans numunesi olarak bal ornekleri yerine
%0.2’lik  (w/v) bisilfat
kullanilmistir (Pasias ve ark., 2017). Orneklerin

sodyum ¢Ozeltisi

HMF miktarini belirlemek igin asagida verilen
denklemden (1) yararlaniimistir.
HMF (mg kg') = (Azsa)- (As36) x 149.7 (1)

Bu denklemde;

Azss. Bal orneklerinin 284 nm’de okunan
absorbansi
Aszs:  Bal Orneklerinin @ 336 nm’de okunan
absorbansi

149.7: HMF'nin molekuler agirligi ile hesaplanan
bir faktor ve numunenin kitlesidir.

Toplam fenolik madde miktari

Toplam fenolik madde miktarini belirlemek icin
0.4 ml gallik asit standardi (5-100 mg I-!) veya
bal
ornekleri cam tiplere konulmustur. Ardindan 2 ml

¢Ozlindlrlilmis ve seyreltilmis slizme
Folin & Ciocalteu reaktifi (1:9, v/v) eklenmis ve
vorteks ile iyice karistirilmistir. Daha sonra %7.5

(w/v)

¢ozeltisinden 1.6 ml ilave edilmistir. Ornekler 1 s

olarak hazirlanmis sodyum karbonat
karanlkta bekletildikten sonra absorbanslari 765
nm’de UV-Vis spektrofotometre
(Shimadzu, UV-1280,
(Singleton ve Rossi, 1965). Elde edilen absorbans

cihazinda

Japonya) okunmustur
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degerleri kullanilarak sonuglar gallik asit esdegeri
olarak hesaplanmistir.

Antioksidan aktivite tayini

Suzme bal orneklerinin antioksidan
aktivitelerini belirlemek amaciyla 2,2-Diphenyl-1-
picrylhydrazyl (DPPH) yontemi bazi
modifikasyonlar yapilarak kullanilmistir.

Gozindirilmis ve seyreltilmis 0.1 ml stizme bal
standardi (0-100 mg I') cam tuplere eklenmis
tzerine 3.9 ml 25 mg |' konsantrasyonunda
hazirlanmis DPPH solisyonu ilave edilmistir.
Ornekler 30 dk boyunca karanlikta bekletilmistir.
Sure sonunda orneklerin absorbansi 515 nm’de
UV-Vis spektrofotometre cihazinda (Shimadzu,
UV-1280, Japonya) okunmustur (Basyigit ve ark.,

2020).

HPLC ile seker analizi

Stzme bal 6rneklerinin sakkaroz, glukoz ve
fruktoz miktarlarini belirlemek amaciyla HPLC
cihazi kullanilmigtir. Kalibrasyon egrisi i¢in 75-500
ppm konsantrasyonda hazirlanan seker (sakkaroz,
glukoz ve fruktoz) standartlari kullaniimigtir. Bir g
tartilan orneklerin Gzerine 100 ml saf su ilave
edilerek yiiksek hizda 30 sn boyunca homojenize
edilmistir. Sire sonunda hazirlanan
sollsyonlardan 1 ml alinmis ve saf su ile 50 ml’ye
tamamlanmistir. Daha sonra 13000 rpm hizda
0.45 um’lik PTFE
filtrelerinden slzilmustlir (Ouchemoukh ve ark.,
2010). Filtratlar HPLC (Shimadzu LC-20AD)
cihazina enjekte edilmistir. RID

dedektoriinde (RID-20A) vyiritilmis olup diger

santrifij edilen o6rnekler

Gahsma

kosullar: Analiz slresince 6rneklerin akis hizi; 0.5
ml dk?, kolon; (CarboSep CHO 87P Column);
kolon sicakhgi; 80 °C; cihazin enjeksiyon hacmi; 10
pl. Mobil faz olarak ise saf su kullaniimistir
(Gallardo-Guarrero ve ark., 2010).

Istatistiksel analizler

Calisma kapsaminda gerceklestirilen tiim

analizler Gg tekerrir (n=3) halinde yuritilmustir.
istatistiksel analizlerin yiritilmesinde Windows
SPSS 16.0 (SPSS ABD) paket

Inc., Chicago,



Glindiiz ve ark., 2023. Harran Tarim ve Gida Bilimleri Dergisi, 27(3): 405-414

programindan yararlanilmistir. Gruplar arasindaki
coklu karsilagtirmalari degerlendirmek igin Tukey
HSD (p<0.05) kullanilmistir.

Arastirma Bulgulari ve Tartisma

Son vyillarda o6zellikle gelismis ve gelismekte
olan (Ulkelerde saghkli beslenme aliskanligina
paralel olarak tiketiciler diyetlerinde yer alan gida
ilgili daha
davranmaktadir. Dolayisiyla pazara surilecek veya
hali
karakteristik 6zelliklerinin detaylandirilmasi énem

materyallerinin icerigi ile ozenli

hazirda pazarda vyer alan gdalarin

arz etmektedir. Bu baglamda c¢alismanin bu
boliminde Siirt-Pervari boélgesinden toplanan 20
farkh bal
iliskin sonuglar verilmistir.

orneginin karakteristik 06zelliklerine

Kil miktari
Kal ballarda
saptamak igin bir 6l¢it olarak da kullanilabilecegi

miktarinin besin  degerini
one slrlilmustdr. Ballarin potasyum (200 ile 900
ppm) agisindan diger mineral maddelere goére
daha zengin oldugu yapilan calismalarda rapor
edilmistir (da Silva ve ark., 2016). Bu yaklasim,
Portekiz'in farkh bolgelerinden toplanan bal
de

Ballarin

ornekleri icin bulunan degerlerle
desteklenmistir (Alves ve ark., 2013).
renginin ve tadinin, mineral igerigine bagh olarak
degistigi ve bu anlamda yliksek mineral igerigine
sahip ballarin renginin daha koyu ve daha giiglu
aromaya sahip oldugu belirtilmistir (Escuredo ve
ark., 2013). Cizelge 1'de, bal numunelerinin kiil
miktari sunulmustur. 20 farkh balin kil miktari
arastirilmis ve en yiiksek kil iceriginin %0.37; en
disik kul degerinin ise %0.14 oldugu tespit
edilmistir. istatistiksel olarak incelendiginde

farkhhklar

bulunmustur (p<0.05) (Cizelge 1). Yapilan bilimsel

ornekler arasindaki onemli
calismalarda baldaki ortalama kiil iceriginin %0.2
ile %0.8 arasinda degistigi rapor edilmistir
(Karabagias ve ark., 2014; Mracevic¢ ve ark., 2020).
Okaliptis balinin fizikokimyasal parametrelerinin
incelendigi bir calismada, kil iceriginin %0.1-0.4
arasinda oldugu bulunmustur (Valdés-Silverio ve
ark., 2018). Bir baska calismada ise farkli tirdeki
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U¢ balin biyolojik aktiviteleri ve kimyasal bilesimi
incelenmis olup mineral igeriginin %0.2 ile %0.5
arasinda oldugu saptanmistir (Kiigik ve ark.,
2007). 49 bal 6rnegi, fizikokimyasal ve antioksidan
bilesikleri agisindan analiz edilmis ve orneklerin
kal igeriginin %0.0 ile %0.7 arasinda degerler
aldigi belirtilmistir (do Nascimento ve ark., 2018).
Fas'in farkli cografi bolgelerinden toplanan sekiz
cicekli harnup bali igin fizikokimyasal 6zellikler
incelenmis ve bal numunelerindeki kil miktar
%0.13 ile %0.69 araliginda oldugu tespit edilmistir
(El-Haskoury ve ark., 2018). Bazi ticari Hint bal
markalarinin fizikokimyasal ozelliklerinin
arastinldigi  galismada  analiz  edilen  bal
numunelerindeki kil degerleri %0.03 ile %0.43
arasinda degismekte oldugu bildirilmistir (Saxena
ve ark., 2010). Mevcut ¢alismanin verileri kontrol
edildiginde

saptanmistir.

literatir ile  uyumlu oldugu

5-hidroksimetilfurfural (HMF) miktari
HMF,
dehidrasyonuyla

ortamda heksozlarin
Maillard
esnasinda ara Urlin olarak olusan furanik bir
bilesiktir (Bobis ve ark., 2020). HMF balin kalitesi
ve tazeligi ile ilgili d6nemli bir parametredir. Taze
bal

maksimum 10 mg kg’den daha yiiksek olmadig

asitli

veya reaksiyonlari

ornekleri incelendiginde HMF miktarinin

ancak zaman icerisinde Urinde pH, sicaklik,
depolama kosullari ve cicek kaynagina bagh olarak
HMF nin artabilecegi belirtilmistir (Valdés-Silverio
ve ark., 2018; Villacrés-Granda ve ark., 2021;
Wang ve ark., 2021). Her ne kadar taze ballarda
bu istenmeyen yapli minimum diizeyde olsa da
isil olarak da

Grine uygulanan isleme bagh

miktarinda istenmeyen seviyelerde bir artis
meydana gelmesi olasidir (da Silva ve ark., 2016).
Turk Gida Kodeksi Bal Tebligi'ne (2020/7) gore;
ballarin HMF igerigi 40 mg kg'in altinda olmalidir
(Anonim, 2020). Siirt-Pervari yoresinden toplanan
bal numunelerinin HMF icerikleri Cizelge 1'de
sunulmustur. incelenen ballarin HMF igerigi 0.83-
0.94 mg kg! arasinda degistigi saptanmistir.
Istatistiksel

arasinda

olarak ornekler
farklihk (p>0.05)
(Cizelge 1). 20 Tirk cicek balinin HMF iceriginin

incelendiginde
belirlenmemistir
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HPLC/DAD ile incelendigi bir calismada bu degerin
0.03 ile 4.12 mg kg! arasinda degistigi tespit
edilmistir (Tornuk ve ark., 2013). Bal ornekleri ile
ilgili benzer bulgular daha 6nceki ¢alismalarda da
rapor edilmistir (Chakir ve ark., 2016; Bobis ve
ark., 2020; Wang ve ark., 2021).
kapsaminda elde edilen HMF degerleri Tirk Gida
Kodeksi Bal Tebligi’'nde (2020/7) belirtilen sartlari
karsilamaktadir (Anonim, 2020). HMF igerigine

Bu calisma

bagh olarak, tiim bal 6rnekleri taze bal olarak
kabul edilebilir.

Toplam fenolik madde miktari

Balin antioksidan ve antibakteriyel 0Ozellik
sergileyen fenolik bilesiklerce zengin oldugu
belirtilmistir (Bueno-Costa ve ark., 2016). Fenolik
bilesik iceriginin balin antioksidan aktivitesinden,
renginden ve duyusal 06zelliklerinden sorumlu
oldugu ayni zamanda balin dogal kalitesini
yansittig ifade edilmistir (Biluca ve ark., 2017). Bu
bal

Folin—Ciocalteu

¢alisma kapsaminda farkli numunelerinin

fenolik igerikleri yontemiyle
arastirllmis ve ortalama degerler Cizelge 1'de
sunulmustur. Ornekler arasinda en yiiksek fenolik
madde miktari 30.93 mg GAE 100 g? iken en
disik fenolik icerik ise 19.59 mg GAE 100 g*
olarak bulunmustur. istatistiksel olarak &rnekler
farklihklar

(p<0.05) (Cizelge 1). Elde edilen sonugclar literatiir

arasindaki onemli  bulunmustur
verileri ile de desteklenmektedir. 24 bal 6rnegi ile
ilgili yurutidlen bir c¢alismada ballarin toplam
fenolik icerigi incelenmis ve sonuglarin 11.37 mg
GAE 100 g' ile 54.01 mg GAE 100 g arasinda
degistigi tespit edilmistir (Bueno-Costa ve ark.,
2016).

fizikokimyasal ve antioksidan bilesikleri acisindan

Brezilya Apis mellifera  ballarinin

analiz edildigi baska bir calismada ballarin toplam
fenolik iceriginin 26.00-100.00 mg GAE 100 g

409

arahiginda oldugu rapor edilmistir (do Nascimento
ve ark., 2018). Can ve ark. (2015) Tark ballari
Uzerine vyuruttikleri ¢ahsmada fenolik madde
seviyelerini 16.02 mg GAE 100 g ile 120.04 mg
GAE 100 g?! arasinda oldugunu bulmuslardir.
Canadanovi¢-Brunet ve ark. (2014) tarafindan
bir calismada
balindaki toplam fenolik igerigi sirasiyla 27.44 mg
GAE 100 g? ve 19.78 mg GAE 100 g* oldugu
saptanmistir. Pakistan’dan toplanan 58 farkl balin

yapilan thlamur ve Homolje

toplam fenolik madde miktarinin 1.33 mg GAE
100 g?! ve 155.16 mg GAE 100 g*! araliginda
degisen sonuclara sahip oldugu rapor edilmistir
(Noor ve ark., 2014). Yapilan bir baska ¢alismada
ise 30 bal 6rneginin fenolik icerigi analiz edilmis
ve ballarin fenolik madde miktarlari 16.5 mg GAE
100 g?! ile 133.3 mg GAE 100 g! araliginda
2016). Bal
ornekleri arasinda fenolik madde igerigi agisindan

bulunmustur (Attanzio ve ark,,
flora gesitliligi, nektarin balin kimyasal bilesimine
katkisi ve iklim kosullari 6énemli seviyelerdeki
farkhligin nedeni olabilir (Alvares-Suarez ve ark.,

2010).

Antioksidan kapasitesi

Antioksidanlar, canli organizmalarda
oksidasyonu engelleyen ve halihazirda olusmus
oksidasyonu azaltan veya tamamen ortadan
kaldiran molekiiller olarak adlandiriimaktadir (Can
2015).

antioksidan bilesiklerin dahil edilmesi ve serbest

ve ark., Dolayisiyla glinlik diyete
radikallerden kaynaklanan zararlarin 6nlenmesi
istenmektedir (Mracevi¢c ve ark., 2020). Bal,
antioksidatif etki saghg gelistirici
ozelliklere sahip potansiyel bir Griin olup insan

bir

sergileyen

beslenmesinde  onemli
(Scepankova, 2017).

yere  sahiptir



Glindiiz ve ark., 2023. Harran Tarim ve Gida Bilimleri Dergisi, 27(3): 405-414

Cizelge 1. Siirt-Pervari balinin fizikokimyasal 6zellikleri
Table 1. Physicochemical properties of honey

Ornekler Kl (%) HMF (mg kgt) TFM (mg GAE 100 gV Antioksidan Aktivite (mg
Samples Ash (%) HMF(mg kg 1) TPC (mg GAE 100 g%) AAE 100 g?)
Antioxidant Activity
(mg AAE 100 g*?)

1 0.30+0.02%¢ 0.92+0.03° 25.36+0.7¢¢f 13.33+0.54"

2 0.25+0.01%f 0.84+0.01°2 28.77+1.14% 16.04+0.13"

3 0.32+0.02% 0.83+0.00°2 22.605+0.54f" 14.34+0.51¢8"

4 0.14+0.00" 0.84+0.03° 24.75+0.94%" 17.45+0.28¢f

5 0.17+0.028" 0.89+0.042 21.68+0.688" 14.37+0.468"

6 0.19+0.01f" 0.88+0.02°2 28.02+0.812° 13.02+0.32"

7 0.23+0.00% 0.89+0.02°2 28.31+0.612 20.78+0.51°¢

8 0.24+0.02¢%f 0.84+0.02° 22.60+0.75%" 22.17+0.74%°

9 0.26+0.02° 0.86+0.02°2 19.59+0.79" 16.91+0.65¢f

10 0.28+0.01° 0.87+0.01°2 27.96+1.16°°« 22.70+0.34°

11 0.17+0.028" 0.89+0.01°2 30.93+1.37° 18.51+0.26 %

12 0.37+0.02° 0.88+0.032 28.6+0.63 19.33+0.36

13 0.23+0.01%" 0.93+0.042 22.33+0.63%" 13.95+0.41"

14 0.26+0.00b< 0.94+0.04° 21.74+0.838" 18.15+0.35 %

15 0.20+0.00°fe 0.88+0.02°2 23.41+0.53¢f 13.54+0.36"

16 0.32+0.01% 0.94+0.02°2 23.89+0.62¢f 18.47+0.31%

17 0.25+0.00°% 0.83+0.00°2 26.18+0.84bcde 20.58+0.52¢

18 0.22+0.01%" 0.90+0.01°2 21.46+0.498" 12.87+0.59"

19 0.24+0.01%" 0.85+0.02°2 22.35+0.84%" 14.10+0.21"

20 0.19+0.00°fe" 0.86+0.032 29.74+0.91° 23.94+0.47°

Sonuclar ortalama #standart sapma olarak ifade edilmistir. istatistiksel farkliliklar &rnekler arasinda ayni siitunda farkli

harflerle sunulmustur (p<0.05). TFM: Toplam fenolik madde; AAE: Askorbik asit esdegeri

Daha farkh
vurgulandigl gibi balin hem botanik hem de

once ¢alismanin yerlerinde
cografi kokeninin antioksidan aktivitesi lizerinde
etkin rol oynadigl belirtilmistir (Alves ve ark.,
2013). Ek olarak balin antioksidan aktivitesinden
sorumlu olan temel bilesenler fenolik maddeler
olmakla birlikte peptitler, enzimler, mineraller,
organik asitler, Maillard reaksiyon driinleri ve
diger kiictuk bilesenler de fonksiyonel ozellikler
Uzerinde etkilidir (Sousa ve ark., 2016; Wilczynska,
2014).

numunelerinin

Calismanin bu boliminde  bal

antioksidan kapasiteleri
arastirlmis ve sonuglar askorbik asit esdegeri
olarak Cizelge 1'de verilmistir. 20 6rnek arasinda
antioksidan kapasite icin en yliksek degerin 23.94
mg AAE 100 g; en disik degerin ise 12.87 mg
AAE 100 g oldugu tespit edilmistir (p<0.05). Silici
ve ark. (2010) tarafindan yapilan bir calismada
Rhododendron ballarinin antioksidan aktiviteleri
arastirilmis ve bu calismada antioksidan kapasite
degerlerinin 12.76-80.80 mg AAE g*! araliginda
oldugu tespit edilmistir. Baska bir calismada

ignesiz ar balinin (Meliponinae) antioksidan

aktiviteleri DPPH yontemi ile incelenmis, ballarin
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serbest radikal slplirme aktivite degerlerinin
0.80-28.20 mg AAE 100 g! arasinda oldugu
2020).
Faso'dan alinan 27 bal numunesinin antioksidan

saptanmistir (Biluca ve ark., Burkina

aktivitesi  askorbik asit standart egrileri
kullanilarak hesaplanmistir. Cok ¢icekli ballardaki
antioksidan degerlerinin 10.20 ile 37.87 mg AAE
100 g arasinda oldugunu bildirmislerdir (Meda
2005).

antioksidan aktivite sonuclari 6nceki calismalarla

ve ark., Calismamizdan elde edilen

paralellik gbstermistir.

Seker fraksiyonu

Bal arilari, koku alma mekanizmasi araciligiyla
nektar ve polen toplar daha sonra topladiklari bu
materyalleri bal Uretiminde kullanirlar (Sandoz ve
ark., 1995; Menzel ve Miller, 1996; Menzel ve
ark., 2005). Seker, bal arilari icin dnemli bir eneriji
kaynagi ve yiyecek arama icin dnemli bir uyarici
oldugundan, bal arilarinin sekerli nektarin farkli
konsantrasyonlarina tepkisi onlarin yiyecek arama
ve nektar faaliyetlerini
2004).

Sekerlerin balda bulunan ana bilesen olmasinin

toplama

etkileyebilmektedir (Scheiner ve ark.,

arkasinda yatan birincil neden arilarin bal
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Uretiminde  nektarini  kullanmasidir.  Clink{
nektarin ana bileseni sakkaroz, glukoz ve fruktoz
iceren bir seker c¢ozeltisidir (Corbet, 2003;
Chalcoff ve ark., 2006). Yapilan calismalarda
ballarin fruktoz ve glukoz agisindan zengin oldugu
not edilmistir (Bogdanov, 2017; Bogdanov ve ark.,
2008). Mevcut calismada da 20 bal 6rneginde
glukoz ve fruktoz fraksiyonlarinin dominant
oldugu belirlenmistir  (Cizelge 2). Analizi
gergeklestirilen bal oOrneklerine ait sakkaroz
miktarlarinin %3.27-4.70 arasinda degistigi tespit
edilmistir. Benzer sonuglar 6nceki ¢alismalarda da
rapor edilmistir (Anupama ve ark., 2003; Villacrés-
Granda ve ark., 2021). Tiark Gida Kodeksi Bal
Tebligi’'ne (2020/7) gore bal érneklerinin sakkaroz
iceriginin en fazla 5 g 100 g olmasi gerektigi
bildirilmistir (Anonim, 2020). Buna gobre analiz
edilen orneklerin sakkaroz miktarlarinin tebligde
belirtilen degerlerle uyum icinde oldugu tespit
edilmistir. Ayrica, sakkaroz igeriginin glukoz ve
fruktozdan daha duslik olmasi, bu ballara ticari

Cizelge 2. Siirt-Pervari ballarina ait seker fraksiyonlari
Table 2. Sugar fractions of Siirt-Pervari honeys

seker ilavesi de dahil herhangi bir miidahalenin
yapilmadiginin gostergesidir (de Sousa ve ark.,
2016). Glukoz, baskin g¢iceklerin nektarinin
Ozelliklerine karsilik gelmekte ve bitki tlrlerine
gore degisiklik gostermektedir (Escuredo ve ark.,
2013). Siirt-Pervari ballarina ait glukoz miktarlari
Cizelge 2’de sunulmustur. Cizelge incelendiginde
en yuksek glukoz orani %50.11; en dusik %41.25
oldugu goritlmektedir. Bal orneklerinin fruktoz
icerigine gelince, numunelere ait en disuk ve en
yuksek fruktoz orani sirasiyla %33.91 ve %45.37
bulunmustur. Yapilan bir ¢alismada bal ornekleri
icin en disuk fruktoz miktari %34.77; en yulksek
ise %44.57 olarak tespit edilmistir (Villacrés-
Granda ve ark., 2021). Daha 6nce yurutilmus
¢alismalarda bal 6rnekleri icin fruktoz oraninin
glukoz oranindan daha yiiksek oldugu bildirilmistir
(Al-Farsi ve ark., 2018). Villacrés-Granda ve ark.,
(2021) tarafindan yapilan ¢alisma bu kapsamda
ornek olarak verilebilir.

Ornekler Sakkaroz (%) Glukoz (%) Fruktoz (%)
Samples Sucrose (%) Glucose (%) Fructose (%)

1 3.60+0.35b¢de 48.70+0.63bcdef 42.26+0.08b<¢
2 3.62+0.08bcde 41.25+0.62' 33.81+0.54"

3 3.72+0.20°2bcde 50.26+0.382b¢ 39.45+1.22%
4 3.27+0.09¢ 48.63+0.53 bedef 41.76+1.10°Cf
5 3.40+0.06% 48.79+0.57bcde 41.62+1.45¢0€f
6 3.45+0.33% 46.02+0.588" 39.56+0.14%
7 3.49+0.25% 50.75+0.862° 41.62+1.34¢0ef
8 4.54+0.35%¢ 47.64+0.91°fe 37.58+0.338

9 3.37£0.17% 48.59+0.58 bedef 41.38+0.09¢°c¢f
10 4.56+0.36%® 48.4440.85 bedef 42.21+0.12bcd
11 3.85+0.07°2bcde 48.68+1.03 bedef 42.01+0.89bcde
12 3.52+0.4]1¢de 49.26+0.39b< 41.72+0.63¢c0ef
13 3.29+0.38° 43.91+1.38" 40.11+0.25%f
14 3.55+0.471bede 46.16+1.38¢°%" 42.52+0.16%
15 3.31+0.26° 47.33+0.849%fe 39.76+0.78¢f
16 4.70+0.24° 45.56+0.91¢8" 41.51+0.22¢def
17 4.42+0.39%0cd 49.50+0.22bcd 40.03+0.60%f
18 4.70+0.28° 50.11+0.89¢ 45.37+0.19°
19 3.51+0.46%e 52.66+0.682 44.09+0.272b
20 3.51+0.44¢de 48.99+0.63b< 41.03+0.29¢def

Sonuglar ortalama + standart sapma olarak ifade edilmistir. Ayni situnda verilen farkl harfler 6érnekler arasindaki farkliligi

gbstermektedir (p<0.05).

Yazarlar bal orneklerinin glukoz iceriginin
%26.00-38.26 arasinda degistigini  bildirmistir.
Ancak Siirt-Pervari ballar ig¢in literatlrin tam
aksine glukoz oraninin daha yiksek oldugu

belirlenmistir. Glukoz oraninin fruktoz oranindan
daha yliksek olmasi bal 6rneklerinde kristallesme
evresinin daha kisa bir slrede baslayacaginin
gostergesidir  (Cimen,  2021).  Siirt-Pervari
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Kodeksi Bal
degerlendirildiginde,

ballarinin Tuark Gida
(2020/7)
orneklerin

Tebligi'ne

uygunlugu
icermis oldugu toplam glukoz ve
fruktoz miktarinin kodekste belirtilen degerlerle
(fruktoz+glukoz= 60 g 100 g') uyumlu oldugu
saptanmistir (Anonim, 2020).

Sonug¢

Bu calisma Siirt-Pervari bolgesinde (retilen
ilgili basit bir
Dolayisiyla ¢alisma kapsaminda elde edilen
bal ilgili
uygunluk ve Tiurk Gida Kodeksi Bal Tebligi'ne
(2020/7) bir
olusturdugu soylenebilir. Bu temeller bolgeye ait

ballarla harita niteligindedir.

verilerin Siirt-Pervari ile tiketime

uyumluluk  acisindan temel
ballarin pazar potansiyeli ile ilgili yol gosterecegi
muhtemeldir. Bir baska ifade ile elde edilen
veriler, bal Gretiminin arttirilarak sosyo-ekonomik
acidan bolgeye ve bolgedeki yerel Ureticilere yol

gosterici niteliktedir.
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Bu Universitesi  Bilimsel
Arastirma Projeleri Birimi (HUBAP) tarafindan
desteklenmistir (Proje No: HUBAP 17078). Yazar
Melike YUCETEPE, Yiksekoégretim Kurulu (YOK)

tarafindan 100/2000 doktora burs programi ve

¢alisma, Harran

Turkiye Bilimsel ve Teknolojik Arastirma Kurumu
(TUBITAK; 2211-A) doktora burs programi ile
desteklenmektedir.

Cikar Catismasi Beyani: Makale vyazarlarn
aralarinda  herhangi  bir c¢ikar catismasi
bulunmadigini beyan ederler.

Yazar Katkisi: CGalismanin tasarlanmasi,

ylritilmesi, veri analizi ve yaziminda Mehmet
KARAASLAN, laboratuvar asamasi, veri analizi ve
metodoloji Bahar GUNDUZ ve Fatih Mehmet
YILMAZ,
verilerin analizi ve makale yaziminda Kamile
BAYRAK AKAY, Mehmet Siikri KARAKUS, Melike
YUCETEPE, Merve AKALAN, Biilent BASYIGIT ve
Asliye KARAASLAN katkida bulunmuslardir. Tim

yazilim, gorsellestirme, metodoloji,
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yazarlar makalenin son halini okumus ve

onaylamiglardir.
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Bu calismada, kizilcik (Cornus mas L.) meyvesi ekstraktinin belirli oranlarda (%2.5, 5, ve
10 w/w) kek hamuruna ilavesinin son urinde fizikokimyasal (kiil, pH, renk), tekstirel,,
duyusal ve biyoaktif (antioksidan, toplam flavonoid, toplam fenolik) 6zellikleri Gizerine
etkisi incelenmistir. Orneklerin pH degeri konsantrasyon artisiyla azalma gdsterirken, en
ylksek kil degeri %10 kizilcik ekstrakti bulunan kek érneklerinde gorilmustir. Kek ici
renk degerleri incelendiginde en yiiksek L a" ve b" degerlerinin kontrol grubunda
oldugu gorulmustir. Kek disi renk degerleri agisindan degerlendirildiginde en yiiksek L*
ve b* degerleri kontrol grubundayken en yiiksek a* degeri % 5 kizilcik iceren kek
orneklerinde belirlenmistir. Kek o6rneklerinin tekstir profil analiz parametreleri
belirlenmis ve en ylksek sertlik degeri kontrol grubunda gozlenmistir. Konsantrasyon
artistyla sertlik degerlerinde azalma meydana gelmistir. Aseton:su, metanol:su ve
etanol:su karisimlarinin ekstraksiyon solventi olarak kullanildigi biyoaktivite analizleri
sonrasinda kizilcik konsantrasyonu arttikca toplam fenolik madde, toplam flavonoid
madde ve antioksidan kapasitenin arttig1 gozlemlenmis, en yiiksek biyoaktivite degerleri
ise aseton: su ekstraktlarinda belirlenmistir. Kek orneklerinin duyusal olarak
degerlendirilmesi neticesinde en yiiksek begeniyi kontrol grubundan sonra %5 kizilcik

iceren kek ornekleri almistir.

Anahtar Kelimeler: Kizilcik, Kek, Duyusal, Tekstir, Biyoaktivite

ABSTRACT

In this study, the effects of the addition of Cornus mas L. extract to the muffin cake
mixture at different concentrations (2.5%, 5%, 10% w/w) on some physicochemical
(ash, pH and color), textural, sensory and bioactive properties of the final product have
been determined. pH value also decreased with an increase in the concentration while
the maximum ash value was observed in the extract sample which included 5% Cornus
mas L. When the internal color values were evaluated, the maximum L*, a* ve b* values
were observed in the control group. By the external color analysis, the maximum L* ve
b* values were observed in the control group whereas the maximum a* value was
observed in the extract sample which included 5% Cornus mas L. Texture profile analysis
parameters of cake samples were determined and the highest hardness value was
observed in the control group. After the bioactivity analysis where aceton: water,
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methanol: water and ethanol: water mixtures were used as extraction solvent, it was observed that the total phenolic

content, flavonoid content and antiradical capacity increased as the Cornus mas concentration increased. The maximum

bioactivity values were observed in aceton: water extracts. Finally, the results of sensory evaluation of cake samples showed

that the most acceptable ones were the samples which included 5% Cornus mas L. after the control group.

Key Words: Cornus mas L., Cake, Sensory, Texture, Bioactivity

Giris

Kizilcik (kiren) meyvesi sert ¢ekirdekli meyveler

grubunda vyer alan ve Cornales takiminin
Cornaceae familyasina ait olan bir meyve tiriddr.
Uzun vyillardir Anadolu cografyasinda yetisen bu
meyve tlrl, son yillarda meyvenin fonksiyonel
Ozelliklerinin  belirlenmesi ile birlikte oldukga
Ulkemizde

Karadeniz, Akdeniz, Marmara ve Ege boélgelerinde

poptlarite  kazanmistir. ozellikle
sahile yakin kesimlerde dogal olarak vyetistigi
bildirilmistir (Bayoglu, 2021).

ozellikle C vitamini, organik asitler, tannin, diyet

Kizilcik meyvesinin

lifler ve mineral maddeler bakimindan oldukca
zengin oldugu (Glleryiz ve ark., 1998; Dokoupil ve
Reznicek, 2012) ve ayrica antioksidan bilesikler
ihtiva etmesi sebebiyle oldukga yliksek biyoaktivite
sergiledigi de bildirilmistir (Gllgin ve ark., 2005;
Pantelidis ve ark., 2007, Sengul ve ark., 2014;
Moldovan ve ark., 2016). Kizilctk meyvesi buruk
tadindan dolayr dogrudan meyve olarak sinirh
tuketime sahip olup genel olarak recel ve
marmelat seklinde tiketilmektedir (Oztirk ve
Ozcelik, 1991; Swatana ve ark., 1988; Bayoglu,
2021).

Kizilctlk meyvesinin fizikokimyasal ve biyoaktif
ozelliklerinin ele alindigi ¢ok sayida c¢alisma
yapilmistir (Nilda ve ark., 2011; Rop ve ark., 2010).
Tural ve Koca (2008) tarafindan yapilan bir
calismada Samsun bolgesinden toplanan kizilcik
orneklerinin suda ¢6zlintr kuru madde degerleri
%12.5-21.00 araliginda, pH degerleri 3.11-3.53
araliginda, toplam seker icerikleri 76.8-154 g kg
araliginda, askorbik asit icerikleri 0.16-0.88 mg g
araliginda tespit edilmis ve 6rneklerin 2.81-5.79
mg GAE g araliginda toplam fenolik madde ve
1.12-2.92 mg g* araliginda da toplam antosiyanin
Bir
calismada ise farkli kizilcik genotiplerinin %12.53-

madde icerdigi rapor edilmistir. baska

21.17 arahginda suda ¢ozinidr kuru madde ve 29-

416

112 mg 100 g? araliginda toplam asitlik icerdigi
bildirilmis ve 6rnekler icerisinde en yliksek toplam
fenolik madde ve toplam antosiyanin madde
miktari degerleri sirasiyla 74.8 mg GAE g ve 115
mg siyanidin-3-glukozit 100 g! olarak ifade
edilmistir (Yilmaz ve ark., 2009). Ersoy ve ark.
(2011) yaptiklart bir ¢alismada 12 adet kizilcik
meyvesi cesidinin demir selatlama ve peroksit
inhibe etme glclnl belirlemis ve ilgili degerleri
sirasiyla %34.51-54.21 ve %37.72-79.10 olarak
rapor etmislerdir. Sengil ve ark. (2014) tarafindan
yapilan bir c¢alismada da Coruh vadisinden
toplanan bes kizilcik drneginde toplam antosiyanin
miktarinin 239-342 mg 100 ml* arasinda degistigi
bildirilmistir. On iki kizilcik ¢esidinin ele alindigi bir
calismada ise oOrneklerin toplam fenolik madde
miktarlar 2.61-8.11 mg GAE kg, DPPH radikali
inhibe etme degerleri 3.30-9.54 AAE kg, ABTS
radikali inhibe etme degerleri 3.65-10.28 AAE kg™
ve de askorbik asit degerleri de 1.48-3.11 g kg™
araliklarinda bulunmustur.

Sahip oldugu buruk tat sebebiyle meyve olarak
farkh

ozelliklerini

tiketimi sinirli olan kizilck  meyvesi,
besinsel

Urinlerde,  Urtnlerin

zenginlestirmek amaciyla da kullanilmistir. Topdas
ve ark. (2017) tarafindan gerceklestirilen bir
kizilcik

dondurma uretiminde %0-15 arahginda kullaniimig

¢calismada, meyvesi ezme seklinde
ve dondurmalarin kizilcik ilavesi ile hem C vitamini
degerleri hem de a degerleri ile hacim artisi
degerleri artis gostermis, ancak miks érneklerinin
viskozite degerlerinde dnemli bir dislis olmustur.
Kizilcik ilavesi ile toplam kuru madde miktari
onemli diizeyde azalirken, kiil degerlerinde 6nemli
bir degisim godzlenmemistir. Uran (2018) kizilcik
ekstrakti

formilasyonunda %10, 12 ve 15 seviyelerinde

meyvesinden elde ettigi salam
kullanmis ve kizilcik ilavesinin Grlinlerin temel
fizikokimyasal Ozelliklerinde dikkate deger bir

degisim sergilemedigini ancak salam 6rneklerinin
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kirmizihk degerlerini dnemli diizeyde azalttigi ve bu

durumunda  tuketici  tercihlerini olumsuz
etkiledigini bildirmistir. Bir baska c¢alismada ise
kizilcik dogal

renklendirici ajan olarak kullanmis; %12 kizilcik

meyvesi  lokum  Uretiminde

ilaveli lokum &rneklerinin  duyusal anlamda
oldukca kabul gérmis olmasina karsin, 20 haftalik
depolama sonrasi lokum orneklerinin elastikiyet
degerlerinin  6nemli Olglde
belirlenmistir (Akpunar, 2015).

Bu calismada kizilcck meyvelerinin ekstrakt

kayba ugradigi

halinde muffin kek formilasyonunda kullanim
olanaklari ele alinmis ve ig farkh oranda (%2.5, 5
ve 10 w/w) kek uretiminde kullanilmasi ile son
drandn temel fizikokimyasal, tekstiirel, biyoaktif
ve duyusal degerlerinde meydana gelen degisimler
incelenmistir.

Materyal ve Metot

Materyal

Calismada kullanilan kizilcik (Cornus mas L.)
CGankiri
yikanip temizlendikten sonra blender yardimiyla

yoresinden temin edilmistir. Meyveler
homojenize edilmis ve dogrudan yaklasik 45 dk
slreyle kaynatilarak yogunlastirilmis ve bu haliyle
Uretimde kullanilmistir. Kek Uretiminde kullanilan
yumurta, seker, vanilya, tuz, un, yag ve sit tozu ve
kagit marketlerden satin

kek kaliplari yerel

alinmistir.

Metot
Muffin kek lretimi

Kek Uretimleri Cizelge 1'de verilen formiilasyon
kullanilarak gerceklestirilmistir. Bu baglamda ilk
olarak yumurta mikserde (Kitchen Aid KSMA45
Classic, ABD) 2 hiz ayarinda 3 dakika karistirildiktan
sonra yag ve slttozuyla hazirlanan su ilave edilip
ayni hizda 1 dakika daha karistirilmistir. Daha sonra
seker ilave edilerek 1 dakika 1 hiz ayarinda
karistirilmistir. Son olarak birbiri icinde karismis
haldeki un, kabartma tozu, vanilya ve tuz ilave
edilmis ve 1 hiz ayarinda 4 dakika kadar karistirilarak
Kizileik  ekstrakti
homojenizatérde (IKA T 65 Basic Ultra-Turrax,

agirhig

kivama gelmesi saglanmistir.

Almanya) homojenize edilerek hamur
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Uzerinden farkl seviyelerde (%2.5, 5 ve 10 w/w)
oranlarinda karisima ilave edilmistir. Daha sonra kek
hamurlari kigik kalplara dokilerek (75 g) 180°C
sicakhikta 45 dk sureyle pisirilmis ve ardindan
sogumaya alinarak ilgili analizler gergeklestirilmistir.

Cizelge 1. Kek formulasyonu igin kullanilan hammaddeler ve

oranlari
Table 1. Ingredients and their proportions used for cake
formulation
Bilesenler (Ingredients) Miktar (Amount) (g)
Un (Flour) 150
Seker (Sugar) 120
Yumurta (Egg) 100
Su (Water) 100
Yag (Oil) 60
Kabartma tozu 10
(Baking powder)
Vanilya (Vanilla) 1.5

Kek érneklerinin kiil ve pH degerlerinin belirlenmesi

Kul degerleri igin 6rnekler 550°C’de kiil firininda
7-8 saat slireyle sabit tartima gelene kadar
yakilmistir. Yakma isleminin sonunda agirlik kaybi
dikkate alinarak kek 6rneklerinin kuru maddede %
kil miktarlari hesaplanmistir (Kiranlh, 2006). Kek
orneklerinin pH degerleri ise, 10 g kek 6rneginin 100
mL su ile edilmesi ile

homojenize olusan

sliispansiyonlarda pH metre yardimiyla

belirlenmistir.

Kek érneklerinin renk dedgerlerinin belirlenmesi

Renk analizi; renk olciim cihazi (Konica-Minolta,
CR400, Japonya) ile yapilmistir. Cihaz, standart
kalibrasyon skalasi ile kalibre edildikten sonra
ornekler izerinden okuma yapilmis ve L*, a* ve b*
degerleri kaydedilmistir. Renk tayininde kullanilan
Hunter Sistemi’ne gére; L* degeri rengin beyazhigini
ve siyahligini, a* degeri kirmiziliktan yesil renge
gecisi, b* degeri ise; sariliktan mavi renge gecisi
ifade etmektedir (Wronkowska ve ark., 2013).

Kek érneklerinin tekstiir profil analizi (TPA)
Orneklerin TPA degerleri tekstiir analiz cihazi
(Stable Micro System, TA-XT2 Plus, ingiltere)
kullanilarak belirlenmistir. Cihaz 5 g agirlhiga kalibre
edilip, 50 mm c¢apli prob kullanilmistir. Orneklerin
st kismi kesilerek kek ici tekstir analizi yapilmistir.
Baslangi¢ kuvveti 10 g olarak ayarlanmis ve 6rnege
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iki kez kuvvet uygulanmistir. ilk ve ikinci inis
sirasinda 5 sn gecikme olacak sekilde ayarlama
yapilip 6rneklerin merkezinde, 10 mm s hizda %40
deformasyona ugrayana kadar kuvvet uygulanmis
ve elde edilen grafikten O6rneklerin tekstirel
parametre degerleri belirlenmistir (Rodriguez ve
ark., 2002).

Kek érneklerinin biyoaktivite analizleri

Toplam fenolik madde (TFM) miktarinin
belirlenmesi

TFM tayini icin kek 6rneklerinde oncelikle (g
farkh

yapimistir. 1 g 6rnek 9 ml aseton: su, metanol: su ve

solvent karisimi ile ekstraksiyon islemi
etanol: su (50:50 v/v) karisiminda 2 saat 200 rpm’de
37°C'de calkalamaya birakilmistir. Siire sonunda
ornekler 4100 rpm’de 10 dakika santrifiij edilmis ve
filtre

yapilmigtir. TFM igerigi igin Folin-Ciocalteau metodu

kagidindan gegirilen siziintiiden analiz
kullanilmistir. 100 pL 6rnek tzerine 900 pl su ilave
edilip sonra 1 mL %10 seyredilmis Folin-Ciocalteau
reagenti (Merck, Almanya) ve 2 mL %10’luk sodyum
karbonat (Merck, Almanya) solisyonu eklenip
karistinilmigtir. 1 saat oda sicakliginda inkiibasyona
birakilip 765 nm’de spektrofotometrede (Shimadzu
UV-1700, Japonya) absorbans degerleri olglilmustir
(Karaman ve ark., 2014). Sonuglar mg kg olarak
gallik asit cinsinden oOnceden gallik asit ile
olusturulan (absorbans / konsantrasyon) standart

grafiginden elde edilen denklem ile hesaplanmistir.

Toplam flavonoid madde miktarini belirlenmesi
Toplam flavonoid analizi icin 10 kat seyreltilmis
ekstrakt (1 mL), 4 mL saf su bulunan tiplere
aktarilmistir. Sonra tiplere 0.3 mL NaNO; (%5’lik)
eklenmistir. 5 dakika sonra 0.3 mL AICl; (%10’luk)
eklenmistir. 6 dakikalik inkiibasyon sonunda 2 mL 1
M NaOH
edilmistir. Orneklerin 510 nm’ de absorbans degeri

ilavesinden sonra 10 mL saf su ilave

spektrofotometrede (Shimadzu UV-1700, Japonya)
6lcilmus ve sonucglar mg kg?! olarak katesin
cinsinden katesin egrisindeki denklem yardimiyla
hesaplanmistir (Ugar, 2011).

Antioksidan aktivitenin belirlenmesi

Analiz icin Oncelikle DPPH (2,2-difenil-1-
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pikrilhidrazil) radikal solisyonu (10 mg DPPH, 25 ml
%80
hazirlanmistir. 3 farkh solvent ile elde edilmis olan
kek ekstraktlarindan 0.1 mL alinarak 3.900 mL DPPH
sollsyonu ile karistirilmis ve oda sicakhiginda ve
karanlik ortamda 30 dakika bekletildikten sonra

spektrofotometrede (Shimadzu UV-1700, Japonya)

metanol igerisinde  ¢ozUndirilmistir)

570 nm dalga boyunda absorbans dlgiimleri yapilmis
ve oOrneklerin antiradikal aktivitesi % inhibisyon
olarak asagidaki formil ile hesaplanmistir (Aydin ve
Ozcan, 2007).

% |nh|bi5y0n= ((Abskontrol'Ab56rnek)/Abskontro|)X100

Kek érneklerinin duyusal 6zelliklerinin belirlenmesi
Gida Mihendisligi béliminde bulunan deneyimli
panelistler tarafindan kek 6rneklerinin duyusal
analizi yapilmistir. Bunun igin hedonik test teknigi
uygulanmis olup kek ornekleri; goriints, koku,
edilebilirlik
ozellikleri bakimindan 9 en begenilen 1 en az

aroma, tekstliir ve toplam kabul
begenilen olmak lzere degerlendirilmistir. Kontrol

grubu da 6rneklerle beraber sunulmustur.

Istatistiksel analiz

Deneyler  sonucunda  toplanan  verilerin
degerlendirilmesinde Windows tabanh SPSS 17.0.1.
(SPSS Inc., Chicago, Illinois, US) istatistik programi
kullanilmistir. Ayni programda gruplar arasinda fark
olup olmadigi Duncan coklu karsilastirma testi ile
0.05 manidarlik diizeyinde belirlenmis ve sonuglar
ortalama % standart sapma seklinde verilmistir.

Arastirma Bulgulari ve Tartisma

Kek 6rneklerinin kiil, pH ve renk ézellikleri
Kek orneklerinde yapilan kil analizi sonucunda

en yiksek deger %10 kizilcik ilaveli kekte %2.15
olarak ol¢liliirken en disik deger %2.5 kizilcik ilaveli
kekte
analizlerinde ise en yliksek deger 7.4 olarak kontrol

%2.11 olarak belirlenmistir. Yapilan pH
grubunda olcllirken en dislik deger 4.59 olarak
%10 kizilcik ilaveli kek oOrneginde olglilmustir
(Cizelge 2). Akpunar (2015) kizilcik ekstrakti ilavesi
ile drettigi lokum o6rneklerinde kontrol grubu
lokumun pH degerini 4.11 olarak 6lgmisken %4.44

kizilcik ilavesi ile bu degerin 3.7 degerine distigin
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gozlemlemis, ayni 6rneklerde kil ve kuru madde
degerlerini sirasiyla %0.2 ve %0.3 ile %95.23 ve
%95.20 olarak belirlemistir. Ayni ¢calismada kizilcik
ilavesinin kil ve kuru madde degerlerinde 6nemli bir
artisa yol agmadigl da ifade edilmistir. Bir baska
¢alismada ise kizilclk meyvesi ilaveli dondurma
uretilmis ve kizilcik seviyesinin artisi ile pH degerinin
6.7'den 5.3 degerine kadar geriledigi, kuru madde
degerlerinde 6nemli bir dislis gozlemlenirken, kil
degerlerinin degismedigi rapor edilmistir (Topdas ve
ark., 2017).

Kek drneklerinin hem i¢ hem de dis renk degerleri
Sekil 1'de gosterilmistir. En yliksek kek i¢i L* degeri
kontrol grubunda 67.30 olarak 6lcilirken, en distk
deger %10 kizilcik kekte 24.31 olarak
OlcUlmuistir. En ylksek kek ici a* degeri kontrol

ilaveli

grubunda 18.83, en disik deger ise %10 kizilcik
kekte 7.51 olarak kaydedilmistir. Kek
ic kisminda vyapilan renk analizi

ilaveli
orneklerinin
sonucunda en yiksek b* degeri kontrol grubunda
42.73, en disuk deger ise %2.5 kizilcik ilaveli kekte
16.77 olarak olgilmustir (Cizelge 2).

Cizelge 2. Kizilak ilaveli kek o6rneklerinin fizikokimyasal
ozellikleri

Table 2. Physicochemical properties of cake samples added
with cranberry

Ornekler (Samples) pH Kiil (Ash) (%)
Kontrol 7.41+0.41° 2.122+0.02°
%2.5 6.29+0.62° 2.124+0.01°
%5 5.27+0.21°¢ 2.157+0.03°
%10 4.58+0.144 2.159+0.04°2
Her bir sttundaki kiglk harfler ornekler arasindaki

istatistiksel farklihgi gostermektedir (p<0.05).

Kek igi Kek digi
60 80
70
50 -
- _ 60 -
5 40 5 50
§’ 30 - §’ 40
30 -
20 - .|
- 2
10 - 10 -
0 - 0
Kontrol 10 Kontrol
Konsantrasyon Konsantrasyon
Kek ici Kek digi
20 10,00
15 - 8,00
.: T
) 0 6,00
210 0
T T 4,00
m® [}
0 0,00 -
Kontrol 10 Kontrol
Konsantrasyon Konsantrasyon
Kek igi Kek digi
50 35
40 - 30 1
-: = 25 1
& 30 22 -
[9) [9)
T 20 | © 15 -
o a
10
l l m | I E
0 - 0
Kontrol 10 Kontrol
Konsantrasyon Konsantrasyon

Sekil 1. Kizilcik ilaveli kek 6rneklerinin i¢ ve dis renk degerleri

Figure 1. Inner and outer color values of cake samples added with cranberry
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Kek orneklerinin dis kismi i¢in yapilan renk
analizi sonucuna gore en yiksek L* degeri kontrol
grubunda 67.30 olarak 6lcilirken en distk deger
%10 kizilcik ilaveli kekte 24.30 olarak 6lgllmustur
(Sekil 1).

Kek érneklerinin tekstiirel dzellikleri
Kek orneklerinin TPA degerleri
gosterilmistir.

Sekil 2’de
Keklerde vyapilan tekstir analiz
sonuglarina gore en yiksek sertlik degeri kontrol
grubunda 1286.6 g olarak belirlenirken, en diisik

1600
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21000
X
= 800
o)
0 600
400
200 '
0
Kontrol 10
Konsantrasyon (%)
0,94
0,93
0,92
091
209
= 0,89
%)
T0,88
]
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0,86
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0,84
Kontrol 2,5 10
Konsantrasyon (%)
0,8
0,7
0,6
205
g
:@0,4
>%0,3
0,2
0,1
0
Kontrol 10

Konsantrasyon (%)

deger % 10 kizilcik ilaveli kek 6rneginde 296.21 g
olarak belirlenmistir. En yliksek elastikiyet degeri %
5 kizilcik iceren 6rnekte, en dislik deger ise kontrol
grubunda olgllmustir. En yilksek yapiskanhk
degeri yine % 10 kizilcik igeren ornekte 0.725
olarak kaydedilirken, en distik deger kontrol
0.608 olarak kaydedilmigtir. Kek
orneklerinin ¢ignenebilirlik degerlerinin  194.3-
733.1 araliginda degistigi ve en yiksek degerin de

kontrol grubunda olglldiGgi gortulmustir (Sekil 2).
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Sekil 2. Kizilcik ilaveli kek 6rneklerinin tekstir profil analiz degerleri
Figure 2. Texture profil analysis values of cake samples added with cranberry
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Kek érneklerinin biyoaktif 6zellikleri

Kizilcik ilavesinin keklerin biyoaktif 6zelliklerinde
farkh
kullanilarak elde edilen ekstraktlarda toplam fenolik

meydana getirdigi degisim solventler
madde, toplam flavonoid madde ve antioksidan
aktivite seklinde belirlenmis ve sonuglar Sekil 3'te
gosterilmistir. Aseton: su ile elde edilen kek
ekstraktlarinda en ylksek toplam fenolik madde
miktari %10 kizilcik iceren 6rnekte 3583 mg GAE kg
Lolarak belirlenmis, en diisiik deger ise 1421 mg GAE
kgt
Toplam fenolik madde miktari degerleri metanol: su
ekstraktlari icin 1563-3004 mg GAE kg* ve etanol: su
ise 1298-3078 mg GAE kg*

araliginda tespit edilmistir. Orneklerin toplam

olarak kontrol grubunda tespit edilmistir.

ekstraktlari igin
fenolik madde miktarlari her (¢ solvent icin de en
disuk kontrol grubu 6rneginde, en yuksek ise %10
kizilcik ekstrakti iceren kek 6rneklerinde tespit
edilmistir. Solventler kendi arasinda kiyaslandiginda
ise en dusuk degerler metanol: su solventinde, en
yluksek degerler ise aseton: su solventinde tespit
edilmistir. Kek orneklerinin toplam fenolik madde
miktari Uzerinde hem keklere ilave edilen kizilcik
konsantrasyonunun hem de farkl ¢ézgen tiplerinin
etkisi istatistiksel
(p<0.05).

Kek o6rneklerinin kizilcik ilavesine bagh olarak

olarak 6nemli bulunmustur

toplam flavonoid miktarlarinda meydana gelen
degisim Sekil 3’te gosterilmistir. Aseton: su ile
ekstrakte edilen o6rneklerde en vyiksek toplam
flavonoid madde miktari 206 mg KE kg™ olarak %10
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kizilcik iceren ornekte belirlenmistir. Metanol: su
¢Ozgeni ile elde edilen ekstraktlarda ise en yliksek
toplam flavonoid madde miktari %10 kizilcik iceren
ornekte 149.2 mg KE kg olarak, en dustik ise kontrol
grubunda 33.69 mg KE kg olarak belirlenmis; bu
degerler etanol: su ¢ozgeni igin ise sirasiyla 186.1 ve
31.28 mg KE kg? olarak tespit edilmistir. Toplam
fenolik madde miktarlarinda oldugu gibi, toplam
flavonoid madde miktarlari da en yiksek aseton: su
solventinde, en disuk ise etanol: su solventinde
tespit edilmistir. Kek 6rneklerinin toplam flavonoid
madde miktari Gzerine hem solvent tipi hem de
etanol konsantrasyonunun etkisi istatistiksel olarak
onemli bulunmustur (p<0.05).

Kek orneklerinin antioksidan aktivite degerleri
DPPH radikalini sipirme kuvveti olarak % inhibisyon
seklinde belirlenmis ve hem kizilcik ilave oranlarinin
hem de farkli ¢ozgen tiplerinin etkisi Sekil 3’te
gosterilmistir. Sekilden de goruldigi gibi, aseton: su
¢Ozgeni ile elde edilen ekstrakt orneklerinde en
yiksek % inhibisyon degeri (%75.1) %10 kizilcik
iceren kek 6rneginde, en disik deger (%19.85) ise
kontrol o6rneginde belirlenmistir. Benzer sekilde
hem metanol: su hem de etanol: su ¢ozgeni ile elde
edilen ekstraktlarda en yiksek antioksidan aktivite
degeri %10 kizilcik iceren 6rnekte, en disuk deger
ise kontrol grubu kek 6rneginde tespit edilmis ve
hem kizilcik ilave oranlari arasinda hem de ¢6zgenler
DPPH radikali
bakimindan istatistiksel olarak 6nemli bir farklihk
tespit edilmistir (p<0.05).

arasinda siplirme  aktivitesi
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Sekil 3. Kizilcik ilaveli kek 6rneklerinin farkl solventler ile elde edilen ekstraktlarinin biyoaktif 6zellikleri
Figure 3. Bioactive properties of different solvent extracts of cake samples added with cranberry

Kek 6rneklerinin duyusal 6zellikleri
Kizilcik
duyusal analiz sonuclari Cizelge 3'de gosterilmistir.

ilavesi ile (Uretilen kek Orneklerinin
Tablodan gorildigi tizere, kek 6rneklerinin goriinis
skorlari kizilcik ilavesi ile azalis sergilemis, en yliksek
gorlinus skoru kontrol grubuna verilirken, en disuk

skor %2.5 kizilcik ilaveli keklerde kaydedilmistir.

Renk ve tekstir skorlari bakimindan istatistiksel
olarak 6nemli bir farklilik gézlenmezken, tat ve koku
bakimindan o6rnekler birbirine benzer sonuglar
sergilemistir. Kizilcik ilavesi kontrol grubuna gore

genel begeni skorlarini olumsuz yonde etkilemistir.

Cizelge 3. Kizilcik ilaveli kek 6rneklerine ait duyusal degerlendirme skorlari
Table 3. Sensory analysis scores of cake samples added with cranberry

Konsantrasyon (Concentration) (%) | Goriiniis Renk Tekstiir Tat Koku Genel Begeni
(Apperance) | (Color) (Texture) | (Taste) (Odor) (Overall preference)
Kontrol 9.0+0.2° 8.4+0.87 8.610.5° 7.0£1.77 | 7.0+1.7° 7.61£1.5°
%2.5 7.3+0.5° 7.3+0.52 7.310.92 7.3+0.47 | 7.0+0.8° 7.310.42
%5 7.6+0.9° 7.6£0.42 8.010.8° 7.3t1.67 | 6.0+0.8° 7.3+0.9°
%10 7.6+1.3° 7.6£0.7°2 8.0+1.2° 6.0£1.17 | 6.3+1.7° 6.411.7°
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Sonug¢

Bu c¢alismada farkh oranlarda kizilclk meyvesi
ekstrakti ile zenginlestirilmis muffin kek Gretimi ve
karakteristik
En belirgin degisimler

analizleri
kek
orneklerinin hem i¢c hem de dis renk degerleri ile

son Urunlerin temel

gergeklestirilmistir.

teksturel karakteristiklerinde meydana gelirken, kek
orneklerinin biyoaktif ozellikleri ekstrakt ilavesi ile
zenginlesmis, yuksek oranda kizilcik ekstrakti iceren
kek 6rneklerinin kontrol grubuna gore biyoaktif
madde yogunlugu bakimindan daha zengin oldugu
gozlenmistir. Orneklerin duyusal begeni skorlari
genel olarak ekstrakt ilavesi ile kontrol grubuna gore
kismen daha dusik bulunmustur.

Cikar Catismasi Beyani: Makale yazarlari arasinda
herhangi bir ¢ikar ¢atismasi bulunmadigini beyan
ederiz

Yazar Katkisi: Calisma Betiil Bektas ve Saliha Ozer’in
bitirme tezinden olusturulmustur. Betiil Bektas ve
Saliha Ozer laboratuvar asamasinda rol almis,

makalenin yazimi Safa Karaman tarafindan

gercgeklestirilmistir.
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ABSTRACT

Grape (Vitis vinifera) is one of the most grown fruits in Iraq and is evaluated in different
ways. This study aimed to determine some properties of the fruit juice that is
traditionally produced from dried black grapes in the Erbil region and consumed directly,
to make it durable by various methods, as well as to examine the changes that may occur
during storage. For this purpose, some of the grape juices were pasteurized and the
other part was stored using Na-benzoate in 500 ml glass bottles, at room temperature,
under dark and light conditions for 6 months. In the stored products, pH, acidity, total
dry matter, soluble dry matter, ash, color, total antioxidant (DPPH),
Hydroxymethylfurfural (HMF) and browning reaction and total phenolic substance (folin-
ciocalteu) analyzes as well as sensory evaluations were made periodically. As a result of
the statistical evaluations, There is no difference between the applications in terms of
color, but there is a slight decrease in the L value after the 4th month, depending on the
storage period, while the pasteurized samples show higher values in terms of HMF and
browning levels, the browning levels increase significantly in all samples after the 2nd
month, and TFM values were decreased. It has been determined that all products are
highly appreciated in terms of sensory properties, pasteurized samples are more
appreciated, and the storage time does not have a significant effect on the sensory
properties of the samples. In addition, it has been determined that beverages can be
easily stored for a long time at room temperature with or without the addition of
preservatives, only by pasteurization, and such a product will be in demand.

Key Words: Grape, Storage, Phenolic compounds, Antioxidant, Juice
0z

Uziim (Vitis vinifera) Irak'ta en ok yetistirilen meyvelerden biri olup farklh sekillerde
degerlendirilmektedir. Bu c¢alismada geleneksel olarak Erbil yoresinde kuru siyah
Gztimlerden Uretilerek dogrudan tiiketilen meyve suyunun bazi 6zelliklerinin belirlenmesi
ve cesitli yontemlerle dayanikli hale getirilmesi yaninda depolanmasi sirasinda ortaya
cikabilecek degisikliklerin incelenmesi amaglanmistir. Bu amagla tGziim sularinin bir kismi
pastérize edilerek, diger kismi da Na-benzoat kullanilarak 500 ml'lik siselerde, oda
sicakliginda, karanhk ve aydinlk kosullarda 6 ay depolanmistir. Depolanan Uriinlerde
periyodik olarak pH, asitlik, toplam kuru madde, ¢6ziinir kuru madde, kil, renk, toplam
antioksidan (DPPH), HMF, esmerlesme ve toplam fenolik madde (folin-ciocalteu)
analizleri yaninda duyusal degerlendirmeler yapilmistir. Yapilan istatistiksel
degerlendirmeler sonucunda; renk bakimindan uygulamalar arasinda bir fark olmadigi,
ancak depolama siiresine bagli olarak 6zellikle L degerinde 4. aydan sonra az da olsa bir
azalma oldugu, Hydroxymethylfurfural (HMF) ve esmerlesme dizeyleri bakimindan
pastorize ornekler daha yiiksek degerler verirken, 2. Aydan sonra esmerlesme diizeylerinin
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tiim 6rneklerde belirgin sekilde arttigi ve TFM (toplam fenolik madde) degerlerinde bir azalma oldugu gorilmustir. Duyusal
ozellikler agisindan tim UGriinlerin gcok begenildigi, pastorize edilin érneklerin daha fazla begeni aldigi, depolama siiresinin
orneklerin duyusal 6zellikleri izerine 6nemli bir etkiye sahip olmadig tespit edilmistir. Ayrica iceceklerin koruyucu ilavesiyle
veya koruyucu ilave edilmeden sadece pastorizasyon islemi ile oda sicakliginda uzun siire depolanabilecegi ve boyle bir

Urunin talep gorecegi belirlenmistir.

Anahtar Kelimeler: Uziim, Depolama, Fenolik bilesikler, Antioksidan, Meyve suyu

Introduction

Grapes botanically known as Vitis vinifera, and
they are the oldest cultivated fruit in the Near
East and Europe (USAID, 2005).

Grape is one of the most grown products and
according to the data of 2020, 4 208 908 tons of
78 034 332 tons of grapes produced in the world
are produced in Turkey. World raisin production is
1 327 450 tons, of which 261 000 tons are
provided by Turkey (Siimbiil ve Yildiz, 2022; TUIK
2021; FAO, 2020).

The region occupied by grapes in Iraq is 48 000
hectares with a yield of 184 000 tons (FAO, 2022).
Rashmiree, Bae-dank-seedless, Rashmiree Wazha,
Thomsonseedless, Tre-Rash, Rash-Miow, Taefee,
RashMiow,
Ssinaee, Zarek, Soraw, Halwani, Awilka, Hejazi-

Kamali, Kazhaw, Sarquola, Soor
Spee varieties are mostly grown in the region
(USAID, 2005). The grape is mainly grown in
Duhok, Erbil and Sulaymaniyah in Iraq. Grape
processing provides jobs and income to hundreds
of thousands of families in Erbil, Duhok and
Sulaymaniyah.

In addition to being consumed as fresh fruit,
grapes can also be used to produce many
products such as wine, raisins, pomace, seed oil,
grape must. Likewise, sweet grape varieties are
used to produce raisin juice. Drying is one of the
oldest methods used to preserve fruits by
reducing moisture contents. In the same way, it
increases the shelf life of product by reaction rate
slows down to. (Karabina, 2016; Karimi, 2015;
Barona et al., 2012; Mary and Michael, 2003).

The shelf life of fresh fruit juice can be limited
to a few days during storage in a refrigerator due
to natural and artificial contamination (Soliva-
Fortuny and Martin Belloso, 2003).

Basically, depending on a variety of grapes and
the chemical

environmental conditions,
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properties of grape juice are altered, as is the
processing of juice. In general, the phytochemical
composition of grape juice is 28.85% total soluble
solids, 0.69% protein, 1.10% carbohydrate, and
0.82% fat. (Abdrabba and Hussein, 2015; Sani,
2013; Huang and Ough, 1989).

Raisin juice contains approximately 70%
inverted sugar and about 2% protein. It is also rich
in trace elements, especially Ca, Mg, P, Na, and K,
as well as vitamins such as A, B3, and C (Papadakis
2006).

stilbenes are other compounds isolated from

et al, Phenolic acids, flavones and
whole grapes, juices, or pomaces by enzyme
hydrolysis. Twelve phenolic compounds were
identified and quantified in grape juice. The
content ranges from 0.07 - 910 mg kg? dry
weight. The major phenolic compounds are gallic
acid and catechin in grapes and pomace, while
cyanidin and petunidin 3-O-glucoside are mainly
anthocyanin glucosides in juice (Ramirez-Lopez, et
al., 2014).

Phenolic compounds are raisin chemical
compound that is involved in sensory properties
such as color, taste, astringency, and bitterness
(Fischer and Noble, 1994; Anli, 2006). As anti-
cancer and antiviral agents, these compounds
play an important role (Hogan et al.,, 2010;
Kammerer et al., 2004) and inhibit in vitro human
low-density lipoprotein (LDL) oxidation (Teissedre
and Chervin, 2011).

In general, many factors affect the consistency
of fruit juice in grape or raisin juice, such as the
environmental condition of the production of
grapes, the variety of grapes, the drying methods
for the production of raisins, and the extraction
and processing methods (Bates et al.,, 2001).
Some compounds, including some quercetin and
caffeoyl tartaric acid and kaempferol derivatives,
are present at a higher level in raisins compared

to grapes on a wet weight basis (Morris, 1989;
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Timmermans et al., 2011; Falguera, et al., 2011;
Schilling, et al., 2008; Cemeroglu, 2009, Karadeniz
et al., 2000).

For hot and cold

extraction, two models are used; both methods

raisin juice extraction,

have many advantages and disadvantages. In red
fruits such as grapes, cherries, and berries, the
hot break process is widely used to optimize juice
yield and extraction of color flavor. Crushed fruit
or mash is heated using a tubular heat exchanger
to 40 °C to 60 °C. This step is referred to as the
hot break method and is intended to remove a
significant amount of color from the skin into
juices. The extraction of both phenols and
anthocyanins is also enhanced by heating
(McLellan and Acree, 1993).

A large amount of grapes are grown and dried
in lrag's Erbil and Sulaymaniyah regions. The
traditional black raisin juice is produced from dried
black grapes. Black raisin juice cannot be stored for
a long time. No scientific study has yet been found
about this traditional product, which is produced
and consumed in high quantities in the region. This
study, it was aimed to make raisin juice durable,
determine its quality characteristics, and raise
awareness among the public about raisin juice.

Material and Method

Material

In this study, black grape juice obtained from
black raisins produced with local techniques in
Northern Iraqg Erbil region was used.

Method

Raisin juices were obtained from a local
company that makes traditional production. Raisin
juices are produced by mixing the black raisins in
an aqueous medium at 40 °C, as stated by
McLellan and Acree (1993), and separating the
obtained extract from coarse particles by filtration.
The black grapes used are Vitis vinifera / Tre-rash
varieties.

The raisin juice divided to two parts. First part
of the raisin juice was pasteurized at 100+1 oC

and was bottled and storage by two ways in dark
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and light and other part were added Sodium
Benzoate and storage in dark and light for 6
months in room temperature.

pH, titratable acidity (%), water soluble dry
matter, total dry matter (%), ash, water activity
(aw), HMF (Hidroksimetil Furfural), color (L*, a*,
b* wvalues) (AOAC, 2005; Cemeroglu, 2007),
browning index (Wrolstad 1976), total phenolic
substance (Medina-Remon et al., 2009) and total
antioxidant (DPPH) (Sharma et al., 2011) analyzes
were made in the produced black raisen Juice
during the storage period. In addition, sensory
evaluations were made by panellists in terms of
features such as appearance, color, odor, taste-
aroma, sweetness, acidity, mouth fullness and
aftertaste to measure consumer taste (Altug and
Elmaci, 2011).
replications and two parallels, and the SPSS
package program was used in the evaluation

Trials were made in three

(P<0.05). The differences between the means in
the groups were determined by Duncan test.
Sensory evaluation data were made using ANOVA
repeated measurement (Curran et al., 1996).

Results and Discussion

Some characteristics of locally produced raisin
juices were determined and given in Table 1. As
can be seen from Table 1, pH 3.66 titration acidity
was determined as 0.75 (%) in raisin juices used in
the study. The fact that the pH is below 4.5 makes
it possible to make the samples stable by
pasteurization, as in other fruit juices (Cemeroglu,
2009).

The amount of soluble dry matter in the
samples was determined as 32.10 (Brix), the total
dry matter was 33.21 (%), and the ash ratio was
0.43 (%). The high dry matter and ash rates in the
samples are due to the use of dried grapes in
production and the low water content and high
sweetness depending on consumption habits.
in the
determined as 0.95. In the samples used, the

The water activity samples was
antioxidant values were determined as 25.263
mM Trolox, while the total amount of phenolic

substances was found to be 351.26 GAE.
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Table 1. Some properties of locally produced raisin juices

Properties Value
pH 3.66
Acidity % 0.75
Water Sol. Solid (Brix) 28.95
Tot. Dry Mater. % 33.21
Ash % 0.43
aw 0.95
DPPH (mM Trolox) 25.263
Tot. Phenolic. GAE (mg 100mL™?) 351.26
L* 24.15
a* 4.18
b* 1.41

Considering the CIE color values of the samples
used, the L* value was found to be 24.15, the a*
value 4.18, and the b* value 1.41. Here, the a*
value indicates the redness of the samples, while
the low L* value is due to the dark color and
pulpy structure of the samples. Shao et al. (2016)
reported that dark
polyphinolics and antioxidant in their study, while
Vidinamo et al. (2020) stated that antioxidant
activity increased after drying.

raisins contain more

Table 2. Some color properties of locally produced raisin

juices
Source L* a* b*
Str.Period
(month)
1 24.39%%¢  4.10° 1.37°
2 24.18% 3.96° 1.57°
3 24.78? 3.54¢ 1.35°
4 24.47*  3.66hc 1.50°
5 23.9¢ 3.95° 1.53°
6 21.41¢ 3.74° 2.42°
Application
Pasteurization 23.44° 3.74° 1.75°
Chemical 24.27° 3.91° 1.50°
Ambiance
Light 23.76° 3.822 1.652
Dark 23.94° 3.83° 1.59°

The means with the same letter are not significantly
different (p < 0.05).

As seen in Table 2, it was determined that
there was a decrease in the L* value and a* value,
and an increase in the b* value at the end of the
6-month storage period. It is thought that this is
due to the destruction of anthocyanins in raisin
juice, which is rich in anthocyanins, depending on
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the storage period. It was seen that the color
change that occurred depending on the storage
(P<0.05).
Similarly, the effect of pasteurization and sodium

time was statistically significant
benzoate application on color was found
significantly different (P<0.05). Average L*, a*, b*
values were 23.44, 3.74, 1.75 in pasteurized
and 24.27, 3.91, 1.50

benzoate applied samples, respectively. According

samples, in  sodium
to the values obtained, we can say that the effect
of pasteurization on the color is more than the
sodium benzoate application. It was determined
that the effect of the storage environment (light-
dark) on L*, a* and b* values in raisin juices was
not statistically significant.
the important  quality
that the stability of

bioactive components in fruit juice is pH. Organic

One of most

characteristics reveal
acids are responsible for the low pH value in fruit
juices (Tasnim et al., 2010). As can be seen from
Table 3, pH values at the beginning of storage
were determined as 3.76 in pasteurized samples
and 3.75 in samples treated with Na-benzoate.
Although there is a difference between the pH
values depending on the applications, it was
determined that pasteurization and Na-benzoate
application did not have a statistically significant
effect on the pH values. The same situation
remained valid in terms of storage in dark and
light environments.

Although there was an increase in the pH
values of the samples during the 6-month storage
period in terms of the applied preservation
method it
determined that this increase was not statistically

and storage conditions, was
significant.

In terms of total acidity values, it is seen that
there is a decrease in acidity values depending on
the storage time. As can be seen from Table 3,
while the total acidity was 0.76 g 100ml? at the
beginning of storage, it was determined as 0.73 g
100ml! at the end of 6 months of storage.
Similarly, Mgaya-Kilima et al. (2014) stated in
their study on roselle fruit juice that there was an
increase in pH value due to the decrease in acidity

during storage. Similar results were obtained in
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studies on different fruit juices and juice mixtures
(Ibrahim, 2016; Kumar et al., 2012).

The change in pH and acidity values in fruit
juices and similar products depending on the
storage period may be caused by the formation of

Table 3. Some properties of raisin juices samples

potassium bitartrate due to the reactions
the
substances in the products (Wisal et al.,, 2013;

Boulton 1980).

occurring between acids and mineral

St. pH Acidity TSS DM Ash aw
Time (g 100ml?) (Brix) (%)

(mon) | Past Na-B Past Na-B Past Na-B Past Na-B Past Na-B | Past |Na-B
1 3.76% | 3.74° 0.762 0.762 29.007 28.957 30.20° 30.20° 0.47° 0.47% |0.96° 0.96°
2 3.77% | 3.75° 0.762 0.762 29.00° 28.95° 30.20° 30.20° 0.47° 0.47° |0.96* 0.962
3 3.77% | 3.76° 0.74°2 0.75° 29.007 28.957 30.20° 30.20° 0.47° 0.47° |0.96* 0.962
4 3.78 | 3.77° 0.75° 0.75° 28.95°2 28.90° 30.20° 30.20° 0.47° 0.47° |0.96° 0.962
5 3.78* | 3.782 0.73° 0.74° 28.95°2 28.90° 30.20° 30.20° 0.47° 0.47° |0.96° 0.962
6 3.78* | 3.782 0.73° 0.73° 28.95°2 28.90° 30.20° 30.20° 0.472 0.47° |0.96° 0.962

The means with the same letter are not significantly different (p < 0.05).

The amount of soluble dry matter (TSS) in the
raisin juice samples was determined as 29.00 Brix
in pasteurized samples at the beginning of the
storage, while 28.95 Brix was found in the
samples to which sodium benzoate was added
(Table 3). The difference is thought to be due to
the moisture loss during pasteurization, and this
difference  was found to be statistically
insignificant.

It was observed that there was a 0.05 decrease
in brix values in all samples after the third month
of storage. It is thought that the decrease in
soluble dry matter ratio is due to the conversion
of soluble components into insoluble form due to
chemical reactions in raisin juice, depending on
the storage period, and it was not found to be
statistically significant. This is in line with the
studies of Wisal et al. (2013) in strawberry juices,
Bull et al. (2004) in orange juices, and Arin and
Akdemir (2004) in raisin juices. The researchers
stated that there was a decrease in the amount of
soluble dry matter in fruit juices during storage.

It was determined that this decrease started
after 2 months in the light environment, and it
was seen in the 4th month in the samples kept in
the dark environment, and it was determined that
the storage conditions did not have a significant

effect on the amount of soluble dry matter.
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It was determined that the water activity
values affected by the applied
production methods, storage conditions,
storage time. Water activity (aw) values were

were not
and

found to be 0.96 in all the raisin juice samples.

It was determined that the total dry matter
(TDD) and ash ratios in the raisin juice samples
were not affected by the applied production
methods, storage conditions, and storage time. In
all the raisin juice samples, the total dry matter
ratios were 30.20 % and the ash ratios were 0.47
%, and they did not change during the 6-month
storage period.

HMF is a cyclic aldehyde formed by the
breakdown of sugars during heat treatment
and/or long-term storage of foods (Shapla et al.,
2018). While HMF is not found in fresh fruits and
vegetables, HMF is formed in processed and
stored products depending on processing and
storage conditions. HMF is one of the most
used indexes in

commonly non-enzymatic

browning studies on fruit juices and fruit
products. The level of HMF is important because
it reflects the degree of heating of processed
products, and quantification of this molecule is
considered a quality parameter for concentrated

food products (Kus et al., 2005).
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Figure. 1. Changes in HMF values during storage of raisin juice (mg L?)

At the beginning of storage, the amounts of
HMEF in the samples were determined as 26.19 mg
L-1 in pasteurized samples and 7.07 mg L-1 in
samples with sodium benzoate added (Figure 1).
The difference is thought to be due to the heat
treatment applied during pasteurization. Due to
HMF
negativities, preservatives can be used instead of

increase, color change, and similar
heat treatment in the beverage industry. It was
determined that there was a decrease in HMF
values depending on the storage period.

The change in HMF values was found to be
statistically significant from the 3rd month in
pasteurized samples and from the 5th month in
Na-benzoate applied samples (P<0.05). At the end
of the six-month storage period, HMF values were
determined as 17.22 mg L! in pasteurized
samples and 4.07 mg L in Na-benzoate applied
samples. The effect of storage conditions on HMF
values was found to be statistically insignificant.
In a study conducted by Hepsag and Hayoglu

(2017), it was stated that the amount of HMF in
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jams offered for sale in the Mediterranean region
varies between 33 mg kg* and 100 mg kg?. It is
thought that the decrease in HMF values is due to
the decomposition of HMF due to chemical
reactions in grape juice during storage and its
transformation into brown colored compounds by
the Maillard
Cemeroglu (2009) stated. This is in agreement

participating in reaction, as
with the increase in the browning index.
(Absazo)

determined as 0.14 in pasteurized samples at the

Browning index values were
beginning of storage, while it was 0.13 in sodium

benzoate-added samples (Figure 2). It was
determined that there was an increase in the
browning index values during storage, and this
increase was found to be statistically significant
(P<0.05). Browning index values were determined
as 1.96 in pasteurized samples and 1.71 in Na-
benzoate applied samples at the end of the six-
month storage period. The effect of storage
conditions on Browning index values was found to

be statistically insignificant.
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Figure 2. Changes in browning indices during storage of raisin juice (Absa2o)
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Figure 3. Changes in DPPH values during storage of raisin juice (Mm Trolox)

DPPH values of raisin juice samples were
determined as 25,632 (Mm Trolox) in pasteurized
samples and 24.670 (Mm Trolox) in samples
treated with Na-benzoate at the beginning of
storage (Figure 3). The antioxidant values of the
samples showed a regular decrease depending on
the storage period, and at the end of the 6-month
storage period, the DPPH values were found to be
12.585 and 11.44 (Mm Trolox) in pasteurized and
Na-benzoate applied samples, respectively. It was
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determined that there was a decrease in DPPH
values during storage, and this decrease was
found to be statistically significant (P<0.05). In a
study on isotonic beverages by Togrul and
Hayoglu (2020), it was stated that DPPH values
decreased depending on the storage period.
Although DPPH values were found to be higher in
the samples stored in the dark environment than
in the samples stored in the light environment,

this difference was not statistically significant.
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Figure 4. Changes in total phenolic matter values during storage of raisin juice (mg gallic asit/g)

Kahkonen et al. (2001) stated that grape juices
are rich in phenolic substances and have great
importance in terms of health.

The phenolic content of grape juices varies
depending on the variety, processing conditions,
and storage times (Eyduran et al., 2015; Shi et al.,
2003). The total amount of phenolic substances in
the dried grape juice samples was found to be
351.39 mg gallic acid/g in pasteurized samples
and 338.17 mg gallic acid/g in Na-benzoate
applied samples at the beginning of storage
(Figure 4).

In parallel with the DPPH values, a decrease
was observed in the total amount of phenolic
substances during storage.

In the 6th month, the total amount of phenolic
substance was found to be 194.51 mg gallic acid
-1
g
acid g in the samples to which Na-benzoate was

in pasteurized samples and 190.33 mg gallic

added. It was determined that the decrease rate
in the total amount of phenolic substances was
fast in the first 3 months of storage, and the
decrease slowed down in the following period.
This decrease was found to be statistically
significant (P<0.05). The effect of the difference
between dark and light environments on the total
amount of phenolic substance was not found to
These
consistent with the results of Hayoglu et al.

be statistically significant. results are

(2009)'s study on verijuice.

Appearance
5,00

Delayed Taste

Fullness

Acidity
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Pastérize Dark 1, ay gy eetness
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Odor

Taste-Aroma
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Figure 5. Average values of sensory properties of raisin juice samples
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In the sensory evaluation, the samples were
evaluated over 5 points in terms of appearance,
color, smell, taste aroma, sweetness, acidity,
saturation, and delayed taste. It was determined
that their
properties for 6 months. Although the samples

all  samples preserved sensory
received low scores in terms of appearance
because they are structurally sedimentary, it was
determined that all samples scored above 3
points in total and were liked by the panelists
(Figure 5). It was stated that pasteurized samples
kept in a bright environment had a more vivid
appearance of their
properties. liked

pasteurized samples. While raisin juice samples

in terms appearance

The most samples were
generally scored high in terms of sweetness in
accordance with their high soluble solids content,
similar results were observed in terms of fullness
and odor. The samples retained their odor and
fullness throughout the 6-month storage period.
In general, samples containing Na-benzoate
scored low for aftertaste. It is thought that this
situation is caused by the feeling of Na-benzoate
The

of

in the mouth, although at low levels.

preference of pasteurization instead
preservative chemicals in the fruit juice industry is
in parallel with this situation. The fact that the
samples score high in terms of sweetness and low
in terms of acidity shows that the sugar: acid ratio
should be well

adjusted in these products

produced in accordance with local characteristics.

Conclusions and Recommendations

As a result of the research;
e Grape juice produced from raisins with
local technigques can be made durable by
sodium benzoate and pasteurization,

e The effect of production method and
storage conditions on antioxidant level is
not important, but the effect of storage
time is important,

It was determined that there was a
decrease in the total amount of phenolic

substances depending on the storage
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period, but the storage conditions did not
have a significant effect.

Products are highly appreciated in terms
of their sensory properties, samples that
are pasteurized and made durable are
more appreciated, storage conditions and
storage time do not have a significant
effect on sensory properties,

It has been determined that if the sugar:
acid balance is created well, the products
can be liked more.

was determined.

With the new studies to be done, it will be
possible to bring the local grape juice produced
from raisins to the beverage sector and provide
added value to the regional economy.
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ABSTRACT

Aflatoxin M1 (AFM1) is the most important aflatoxin in milk and dairy products, which is
carcinogenic and hepatotoxic. This study aimed to evaluate the AFM1 content in the milk
and distributed dairy products in Tehran. 75 samples, including 15 samples of raw milk,
15 samples of pasteurized milk, 15 samples of ultra-high temperature milk, 15 samples of
pasteurized yogurt, and 15 samples of pasteurized cheese, were collected from October
to December 2020 in Tehran by simple random sampling. The dietary exposure or
estimated dietary intake (EDI) and hazard index (HI) were calculated for milk and dairy
product consumers. The AFM1 content in the samples was determined by using high-
performance liquid chromatography (HPLC) along with a fluorescence detector. AFM1
was observed in all samples. The values of AFM1 in all samples were higher than the
acceptable range determined by the European Union. 100% of milk and yogurt samples
and 82% of cheese samples exceeded the Iranian maximum limit (100 ng kg in milk and
yogurt, and 250 ng Kg* in cheese). Mean AFM1 content in raw milk samples, pasteurized
milk samples, UHT milk samples, pasteurized yogurt samples, and pasteurized cheese
samples were 337+17.7, 306+15.5, 305+17.4, 320+17.6, and 309+18.5 ng Kg?,
respectively. The highest value of HI was observed in children of Tehran, Iran. Based on
the results, the aflatoxin content in milk and distributed dairy products in Tehran in the
autumn is inconvenient. It is recommended that the aflatoxin levels should be measured
at different times of the year, especially in raw milk, and feed monitoring is intensified
for contamination with toxin-producing molds.

Key Words: Milk, Dairy products, Aflatoxin M1, HPLC, Tehran
0z

Aflatoksin M1 (AFM1), siit ve sut Grinlerinde kanserojen ve hepatotoksik olan en 6nemli
aflatoksindir. Bu calisma, Tahran'da sit ve dagitilan sut driinlerindeki AFM1 icerigini
degerlendirmeyi amagladi. Ekim-Aralik 2020 arasinda Tahran'da basit rastgele yontemle
15 ¢ig sit, 15 pastorize sut, 15 ultra yiksek sicaklikta sit, 15 pastorize yogurt ve 15
pastérize peynir olmak lzere 75 numune toplandi. drnekleme. Sit ve st Grlnleri
tuketicileri icin diyete maruz kalma veya tahmini diyet alimi (EDI) ve tehlike indeksi (HI)
hesaplandi. Numunelerdeki AFM1 igerigi, bir floresan detektéri ile birlikte yiksek
performansl sivi kromatografisi (HPLC) kullanilarak belirlendi. AFM1 tim numunelerde
tespit edildi. Tim 6rneklerde AFM1 degerleri, Avrupa Birligi tarafindan kabul edilen kabul
edilebilir araligin Gizerindeydi. St ve yogurt 6rneklerinin %100'U ve peynir érneklerinin
%82'si Iran maksimum sinirini (siit ve yogurtta 100 ng kg ve peynirde 250 ng kg?) asti. Cig
siit, pastorize sit, UHT sit, pastorize yogurt ve pastorize peynir drneklerinde ortalama
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AFM1 icerigi sirasiyla 337+17,7, 306+15,5, 305+17,4, 320+17,6 ve 309+18,5 ng Kg* olarak bulundu. En yiiksek HI degeri

iran'in Tahran kentindeki ¢ocuklarda gozlendi.

Sonuglara gore Tahran'da sonbaharda sit ve dagitilan sit Grinlerindeki

aflatoksin igerigi endise vericidir. Ozellikle gig siitte aflatoksin diizeylerinin yilin farkli zamanlarinda &lgiilmesi ve toksin {ireten
kiiflerle kontaminasyon icin yem denetimlerinin yogunlastiriimasi onerilir.

Anahtar Kelimeler: Siit, Stt trinleri, Aflatoksin M1, HPLC, Tahran

Introduction

Based on Food and Agriculture Organization,
25% of agricultural production is contaminated
which
significant reduction in the volume of food
and feedstuffs (Movassagh & Adinehvand, 2010).
Milk and dairy products are important food stuffs

with aflatoxins, annually causes a

because they supply many minerals to our bodies
their
to

such as calcium and protein, so

contamination is a serious risk
society. Aflatoxins are one of the factors which
cause the contamination of milk, followed by
(Pardakhti & Maleki,

2019). Aflatoxins are of mycotoxins produced by

dairy products

Aspergillus species, especially

Aspergillus flavus and  Aspergillus parasiticus in
the case of suitable conditions such as humidity,
temperature and improper storage conditions
which is a function of the climatic conditions of
the region. Among the aflatoxins (B1, B2, G1, G2),
B1 is the most dangerous, which is one of the first
based the

epidemiological studies and grouping of the

category of carcinogens on
International Agency for Research on Cancer
(IARC), and these toxins can be found in food
used in livestock (Fallah et al.,
2016). Aflatoxins M1 is in group 1(lARC), the
carcinogens are produced by the enzyme
cytochrome P450 in the liver of lactating animals
such as cattle (Kamkar et al., 2014).

Although the food crops cultivated and stored
in the warmer regions of the world have the
largest concentrations, the worldwide trade of
these vital commodities assures that aflatoxins
are an issue for both the producing and importing
nations. When cows or other ruminants consume
feed

aflatoxins

contaminated with these
M1 and M2 the
metabolites of aflatoxins B1 and B2 are created.
(Movassagh & Adinehvand, 2010).

mycotoxins,
hydroxylated
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World Health Organization (WHO) has declared
the maximum permitted level of AFM1 in milk
and dairy products to be 50 to 500 ng kg?; the
European Codex Alimentarius Commission (CAC)
has set the permitted level of this toxin in milk
and processed dairy products at 50 ng kg2, this
value is 500 ng kg in the US, and also Iranian
National Standards Institute has set the maximum
permitted level for this toxin in raw milk at 100 ng
kgt & Adinehvand, 2010).
Considering mycotoxin  detoxification

(Movassagh
that
mechanisms known for human diets render the
food inedible and that pasteurization processes
(including those utilizing UHT techniques), do not
impact AFM1 concentration due to its heat
stability. As a result, monitoring programs are
now the primary tactic for reducing exposure risk
for both humans and animals (Lopez et al., 2003).

There are several analytical techniques for the

determination of AFM1 are available in the
literature. The Enzyme Linked Immunosorbent
Assay  (ELISA), High Performance Liquid

Chromatography with Fluorescence Detector
(HPLC-FLD), and Liquid Chromatography-Tandem
Mass Spectrometry (HPLC-MS/MS) are the most
frequently utilized techniques for this purpose,
according to a number of recent research. HPLC
has been used in recent years because of its ease
of operation and better quantitation (Kos et al.,
2016).

This study aimed to evaluate AFM1 level in
milk and distributed dairy products in Tehran, Iran
by HPLC method.

Materials and methods

Samples

75 samples including 15 samples of raw milk,
15 samples of pasteurized milk, 15 samples of
ultra-high temperature (UHT) milk (pasteurized
and UHT samples from three Iranian brands and
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low-fat type), 15 samples of pasteurized yogurt,
and 15 samples of pasteurized cheese from three
Iranian brands from October to December 2020,
milk and dairy products supply centers in Tehran
were collected by simple random sampling.

Method of extracting AFM1 from milk and yogurt
5 mL of sample was mixed with 41 mL of
distilled water and then centrifuged at 5500 rpm
for 4 minutes at 4 °C. The fat was isolated, and
the blue part was taken. It was passed through a
0.45 pm cellulose acetate filter (Millipore®-
Merck-Germany). 20 mL of filtered liquid was
placed on the immunoaffinity column with AFM1
(Waters-Vicam-USA) specific antibodies, and after
the absorption was completed, it was the first
rinse with distilled water and finally removed and
concentrated with acetonitrile solvent. Then, 20
uL of sample was used for injection into HPLC
(Unicam®-Crystal-200-England) (FDA, 2015).

Method of extracting AFM1 from Cheese

5 g of each cheese sample was carefully
weighed and added to a balloon containing 40 mL
of dichloromethane and stirred for 15 minutes.
The resulting suspension was evaporated using
filtered syringes, filter, and 10 mL of extract at 60
°C. Residue in a mixture contains half an mL of
methanol, half a mL of phosphate buffer (0.55 g
of disodium phosphate, 2.85 g of Na;HPs 2H,0,
and 9 g of sodium chloride which was made up to
100 mL with distilled water), (pH = 7.2) and one
mL of heptane was dissolved. The obtained
compounds were centrifuged for 15 minutes at a
maximum temperature of 10 °C at 2700 rpm, and
then the
completely evacuated. Finally, 100 pL of sub-

supernatant (heptane layer) was
phase (methanol layer) was diluted with 400 pL of
phosphate buffer. In the next step, 20 mL of PBS
solution is completely passed via the AFM1

immunoaffinity column. Then, 20 mL of fat-free

milk is passed via the column and the resulting
solution is collected at a rate of 1 to 2 drops per
second until the air leaves the column. Then, the
top of the column was filled with water, and 10
mL of the solution was isolated and collected at a
rate of one to two drops per second in a clean
glass syringe. This operation was performed for
the second time until the air came out of the
syringe. Then, again (from this column) 1 mL of
acetonitrile was passed at a rate of one drop
every 2 to 3 seconds, and 1.5 mL of this solution
was collected. This vial was dried under nitrogen
vapor at 40 °C, and the dried material was
reconstituted in 1 mL of AFM1mobile phase and
from this solution, 20 pL of the last solution was
injected into HPLC (Unicam®-Crystal-200-England)
(Kamkar et al., 2008; Reuter & Hopkinton, 2016).

AFM1 measurement

HPLC method (Unicam®-Crystal-200-England)
was used in this study. The AFM1 standard was
prepared by Sigma-Aldrich (Germany). The
column with a length of 25 cm and an inner
diameter of 4.6 mm, with a particle diameter of 3
microns, was used at a temperature of 30 °C. The
mobile phase is acetonitrile-methanol-water with
a ratio of 17:23:60 and a rinse rate of 1.1 mL/min,
and a pressure of 2900 psi. A fluorescence
detector was used at the excitation wavelength of
362 nm and output wavelength of 435 nm. After
injecting each sample, the toxin content was
measured by measuring the area below the peak
of its diagram at the time of inhibition and

comparing it with the standard curve (ISIRI, 2013).

Risk assessment

The dietary exposure or estimated dietary
intake (EDI) was calculated for milk and dairy
products consumers according to the following
equation (Serranio et al., 2019 ; Sootodeh et al.,
2021; llievska, 2022) :

Contamination level AFM1 mean X daily milk (or dairy product) intake

Dietary exposure =

AFM1 mean: ng kg™*
daily milk (or dairy product) intake: kg day™
Average body weight: kg

Average body weight
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Hazard Index (Hl)

According to the below-mentioned formula,
the Hazard Index was obtained by dividing the EDI
by TD50(threshold dose per body weight) of
AFM1 (10.4 pg kg bw? day?), divided by an
uncertainty factor of 50000. TD50 is a dose that
induces tumors in half of the tested animals
(Serranio et al.,, 2019 ; Sootodeh et al., 2021 ;
llievska, 2022)

EDI
_ TD50
A= %0000
Statistical analyses
Analysis of variance (ANOVA) was

used to evaluate the differences between AFM1
occurrence levels of the milk and dairy product

samples by SPSS software (version 24). Duncan
multiple comparison test was applied. A p-value
than 0.05is
significant.

less considered  statistically

Results and Discussion

100% of collected samples contained AFM1. The
content values of AFM1 for five types of products
(raw milk, pasteurized milk, UHT milk, yogurt, and
cheese) have been shown in Table 1. There were
no significant differences between means of
AFM1 in different types (p>0.05).
Determining AFM1 content in the chromatograms

sample

of samples was shown in Figures 1, 2, and 3. The
EDI and HI calculated are shown in Table 2.

Table 1. Occurrence and level of AFM1 in milk and dairy products collected from Tehran

Sample No. of Mean+SD" Number of contaminated samples Range of AFM1

sample (ng kg?) (Exceeded the Iran limit- Milk & Yogurt (ngkg?)
<100 ng kg*
Cheese <250 ng kg?) (%)

Raw Milk 15 337+17.7 15 (100%) 230-461
Pasteurized Milk 15 306%15.5 15 (100%) 205-404
UHT Milk 15 305+17.4 15 (100%) 199-417
Yogurt 15 320%+17.6 15 (100%) 224-446
Cheese 15 309+18.5 12 (80%) 211-430

*SD= Standard deviation

Table 2. EDI and HI from AFM1 from consumption of raw milk, pasteurized milk, UHT milk, yogurt, and cheese in Tehran, Iran

Dairy product Raw Milk Pasteurized Milk UHT Milk Yogurt Cheese
AFM1 337+17.7 306%15.5 305+17.4 320+17.6 309+18.5
Mean concentration+SD"
(ng kg™)
Mean daily consumption (kg) 0.192 0.192 0.192 0.066 0.022
EDI mean (ng AFM1 kg BW 0.92 0.83 0.83 0.30 0.097
day™)
HI values for adult 4.44 4.03 4.02 1.45 0.46
(BW 70 kg)
HI values for children 20.73 18.83 18.76 6.67 2.17
(BW 15 kg)

* SD= Standard deviation

Hl-hazard index (<1 low risk, 1-10 medium risk, >10 high risk)

Adults (18-70 years)
Children (3-10 years)
BW: Body Weight
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Figure 1. Chromatogram of the raw milk sample containing AFM1
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Figure 2. Chromatogram of the cheese sample containing AFM1
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Figure 3. Chromatogram of the yogurt sample containing AFM1

In this study, the risk characterization from
exposure to AFM1 was performed by calculating
the HI value. Table 2 presents HI values for the
mean exposure to AFM1 for consumers, the
highest value is for milk in children in Tehran.

In the current study, the EDI of AFM1 in milk
was 0.92 ng kg BW! day?. This value was higher
than those reported by Mozafari Nejad et
al.(2019), in the west of Iran, Leblanc et al.(2005)
in France (0.01 ng kg BW* day?), Shundo et
al.(2009) in Brazil (0.08 ng kg BW! day?) and
Duarte et al.(2013) in Portugal (0.08 ng kg BW!
dayl).

Mozafari Nejad et al.(2019),In west of Iran,
showed that the EDI of AFM1 in milk for an adult
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with a BW of 70 kg, was 0.107 ng kg BW day™.
Whereas this indicated a high incidence of AFM1
in milk samples, HI was 0.53, and it showed milk
intake in the west of Iran did not have any
potential risk for liver cancer in public (Mozafari
Nejad et al., 2019). In north Macedonia, HI values
for milk, yogurt, ice cream, and cheese were less
than 1 which is controversial of our study's result
(llievska, 2022). The carcinogenic risk assessment
of AFM1 in milk in Kerman was estimated,
indicating that adult consumers are not at
considerable cancer risk (HI<1) and that for
children was a medium risk (Sootodeh, 2021).
Based on the results, AFM1 content in three
types of raw, pasteurized and, UHT milk, as well
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as pasteurized yogurt and cheese in Tehran, was
high and, the
consumers of these products because this toxin is

this can be dangerous for

carcinogenic. There were few studies conducted
in Tehran during the last ten years; however, their
results show that the highest content of AFM1 in
pasteurized milk (Riazipour et al., 2010), and the
lowest level was 7.8% in raw milk samples
(Khaneghahi Abyaneh et al., 2019). Compared to

other studies, the AFM1 content in all samples of
milk and dairy products in Tehran (current study)
is higher than the Iranian standard limit (Table 3).
The most important reason for the high level of
AFM1 in milk and dairy products is the decrease
in the supply of animal feed at the time of
sampling and the increase in the consumption of
moldy animal feed.

Table 3. The incidence AFM1 in milk and dairy products in Iran and other countries

Percent of contaminated Samples

Number of Mean#SD” (ng  (Exceeded the European Union's limit
Province Sample samples keg?1) -<50 ng kg1) Reference
Movassagh & Adinehvand, )
Tabriz, Iran Raw Milk 90 148+19.2 47.77 (2010
Mashhad, Iran Raw Milk 60 6148 40 (Hajmohammadi et al., 2017)
Shiraz, Iran Raw Milk 22 36.1 36.36 (Abdali et al., 2020)
Yemen Raw Milk 38 183 36.84 (Murshed, 2020)
Bangladesh Raw Milk 50 699 97 (Tarannum et al., 2020)
China Raw Milk 136 37.4+18.7 5.9 (Guo et al., 2019)
Khuzestan Raw Milk 90 32.18+4.07 16.54 (Ghasemian, 2019)
Turkey Raw Milk 35 25.4+3.38 14.28 (Turkoglu & Keyvan, 2019)
Khaneghahi Abyaneh et al., )
Tehran, Iran Raw Milk 257 31+8.7 7.8 (2019
Brazil Raw Milk 40 16.66 0 (Venancio et al., 2019)
Movassaghghazani & )
Kashan, Iran Raw Milk 48 27+3.95 20.83 (Ghorbiani, 2017
East
Azerbaijan,
Iran Raw Milk 320 52.4+19 16.25 (Koutamehr et al., 2017)
Raw Milk
India 50 30.2+1.8 22 (Nile et al., 2016)
Tehran, Iran Raw Milk 15 337+17.7 100 Current study
Pasteurized
Bangladesh Milk 25 99.77 46 (Tarannum et al., 2020)
Pasteurized
Turkey Milk 35 12.8+1.05 0 (Turkoglu & Keyvan, 2019)
Pasteurized
Hamedan, Iran Milk 63 40 333 (Mozafari Nejad et al., 2019)
Pasteurized Movassagh & Adinehvand, )
Tabriz, Iran Milk 50 50.5+23.8 62 (2010
Pasteurized
Tehran, Iran Milk 15 306+15.5 100 Current study
China UHT Milk 26 22.4+10.9 0 (Guo et al., 2019)
Turkey UHT Milk 13 52.59 53.84 (Yesil et al., 2019)
Turkey UHT Milk 35 20.2+2.77 8.57 (Turkoglu & Keyvan, 2019)
Hamedan, Iran UHT Milk 25 37 28 (Mozafari Nejad et al., 2019)
Bangladesh UHT Milk 25 35.46 0 (Tarannum et al., 2020)
Tehran, Iran UHT Milk 15 305+17.4 100 Current study
Yemen Cheese 90 1198+114 42.2 (Murshed, 2020)
China Cheese 17 43.1+12.3 23.52 (Guo et al., 2019)
Malaysia Cheese 2 4.612.7 0 (Nadira et al., 2017)
Tehran, Iran Cheese 15 309+18.5 80 Current study
Yemen Yogurt 62 399 83.8 (Murshed, 2020)
China Yogurt 27 17.249.5 0 (Guo et al., 2019)
Malaysia Yogurt 5 25.7+7.2 0 (Nadira et al., 2017)
Tehran, Iran Yogurt 15 220+17.6 100 Current study

*SD= Standard deviation

Regarding Table 3, it is found that the content
value of AFM1 in Tehran is higher compared to
countries such as India, China, Turkey, Malaysia,
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and Brazil. Hence, these differences may also be
due to differences in the method of testing and
High-
performance liquid chromatography is a more

identifying  aflatoxins in  studies.
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accurate method than other aflatoxin
identification methods such as ELISA and TLC, and
it is currently the gold standard for aflatoxin
the study
conducted by Hajmohammadi et al. (2017) in

identification. For example, in
Mashhad and also in the study by Ghasemian
(2019), unlike the current study, the ELISA
method was used to evaluate the AFM1 content.
The study by Movasaghghazani and Ghorbiani
(2017) in Kashan, although conducted in the same
season as the current study (autumn), has
achieved different results due to using the ELISA
method. Furthermore, the study season is one of
the factors affecting the differences in aflatoxin
levels in different studies. The study by Tarannum
et al. (2020) was conducted in Bangladesh in the
spring, and the content value of AFM1 in the
samples of this study is less than our study. The
climate of the region, storage of forage in
unfavorable humidity, and using dry bread to feed
livestock due to the lack of awareness of farmers
are also the underlying factors for the growth of
fungi in animal feed (Barami et al., 2012). In Iran,
due to the industrialization of animal husbandry
in recent years, using concentrated animal feed
has become common, which if contaminated with
aflatoxin-producing molds, subsequently
increases the contamination of milk with this
toxin. According to the obtained statistics, Iran
does not have a good position among dairy-
producing countries and is not ranked high, which
itself can be a factor for insufficient attention to
the production and storage of animal feed also
dairy products. While, more developed provinces,
such as Tehran, East Azerbaijan, Alborz and
Chaharmahal and Bakhtiari, have the highest per
&

capita milk consumption (Movassagh

Adinehvand, 2010).

Conclusion

It seems that the reason for the high level of
AFM1 in the collected samples was due to the
contamination of animal feed, and monitoring
organizations should continuously control the
aflatoxin B1 content in animal feed. However, the
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method of identifying this toxin in this study
(HPLC) is more accurate than other methods. Due
to the carcinogenicity of AFM1, the reduction of
toxins in milk and dairy products should be
considered. Furthermore, the carcinogenic risk
assessment of AFM1 in cheese in Tehran was low
for adult consumers, but for other samples was at
considerable cancer risk. It is possible to reduce
the AFM1 content in milk and dairy products by
increasing the level of awareness of farmers and
teaching methods to reduce the content value of
aflatoxin in animal feed and also using toxin
binders in animal feed.
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HARRAN TARIM ve GIDA BiLiIMLERi DERGISI
YAZIM KURALLARI

1. Makale, Microsoft Word programinda, Calibri yazi karakterinde, 1.15 satir araliginda, 12

2.

10.

11.

12.

punto diiz metin ve tek sttun olarak yazilmalidir.
Kenar bosluklari; sol, sag, alt ve list- 3 cm birakilarak, her satira ardisik olarak satir numarasi
verilerek hazirlanmalidir.

. Yazar(lar) makalenin ne tlrde bir yazi (Arastirma makalesi, derleme, teknik not vb.)

oldugunu belirtmelidir.

. Tiirkge baslik 14 punto (koyu ve ortah) kiiclk harflerle (Bashgin sadece ilk kelimesinin bas

harfi biyiik) ve diiz yazilmaldir. ingilizce bashk 12 punto ve ortali yazilmalidir.

Yazar isimleri Adi SOYADI kuralina gére Tirkce baslik sonrasi 12 punto (koyu, ortali ve
diiz) ve bir bosluk birakilarak yazilmali, yazar isimlerinin sonuna adres icin ist simge olarak
rakam, sorumlu yazari belirtmek icin ise * simgesi verilmelidir. Adres satiri yazar isimleri
sonrasinda 1 bosluk birakilarak 10 punto (normal, diiz ve ortali) yazilmalidir.

Adres satirindan sonra 1 bosluk birakilarak yazarlarin ORCID numaralari yazilmalidir. ORCID
satirinin altina, sorumlu yazar e-posta adresi belirtilmelidir.

. Metin genel olarak;

e Oz
e Abstract,
e Giris,

e Materyal ve Metot,

e Arastirma Bulgular ve Tartisma,
e Sonuglar,

e Ekler

e Kaynaklar seklinde olmalidir.

. Ana basliklarin yaziminda koyu olarak kelimelerin sadece bas harfleri bliyik yazilmalidir.

ikincil ve Gglincil bashklarda sadece ilk kelimenin bas harfi biyiik, diger kelimeler kiigiik,
koyu degil ve italik yazilmalidir. Metin ana basliklari, metin baslangici ve sonunda olmak
Uzere 1’ er bosluk birakilmahdir. Alt basliklardan 6nce 1 bosluk birakilmali, ancak,
sonrasinda bosluk birakilmamalidir. Tim basliklar girinti verilmeden sola yasli olarak
yazilmahdir.

. Metin icerisinde kaynak gésterimi (Yazar, yil) esasina gore yapilmalidir. Metin icerisinde

iki yazarli bir kaynagin gosteriminde, metin Tirkge ise (ilk yazar soyadi ve ikinci yazar
soyadi, yil) kurali uygulanmalidir. ikiden fazla yazarin bulundugu kaynaklarin gésteriminde
(ilk yazarin soyadi ve ark., yil) kurali uygulanmalidir.

Ornegin; (Mamay, 2020), (ikinci ve Bolat, 2018); (Séylemez ve ark., 2019),

Makale ingilizce olarak yazilacaksa (ilk yazar and ikinci yazar, yil) ve (ilk yazarin soyadi
et al., yil) kurali uygulanmalidir.

Ornegin; (Séylemez, 2018), (Bolat and Mamay, 2015), (Mamay et al., 2010).

Metin icerisinde birden fazla kaynaga ayni anda atif yapilacak ise; kaynaklar
yayinlandiklari yil dikkate alinarak kronolojik olarak siralanmalidir.

Oz (ABSTRACT): Baslk sola yasli olmali, 10 punto, koyu, paragraf basinda girinti
verilmemelidir. Tiirkce ve ingilizce metin 300 kelimeyi asmayacak sekilde, 10 punto ve 1
satir araliginda yazilmalidir. Oz ile Anahtar Kelimeler ve Abstract ile Key Words arasinda tek



satir bosluk (10 punto, diz) birakilarak metnin hemen altinda en fazla 5 adet Anahtar
Kelimeler (Key Words) yazilmalidir. Key Words ile ana metin (Giris) arasinda iki satir bosluk
birakilmalidir.

13. Makalelerde fotograf, grafik, cizim vb. “Sekil” olarak, Tablolar ise “Cizelge” olarak ifade
edilmelidir.

14. Cizelge ve Sekiller ardisik olarak numaralandiriimalidir (Sekil 1. veya Cizelge 1.). “Sekil”
ve “Cizelge” icerikleri 1 satir aralikh ve 10 punto olarak hazirlanmalidir.

15. Cizelge basliklari gizelgenin Ustlinde, sekil bashklari ise sekillerin altinda ilk harf biylk
olacak sekilde 1 satir aralikli 10 punto olarak yazilmalidir.

16. Tiirkge yazilmis makalelerde Sekil ve Cizelge basliklarinin ingilizceleri, Tiirkge bashgin
hemen altinda italik olarak yazilmahdir. (Makale ingilizce olarak yazilmissa, Sekil ve Cizelge
basliklarinin Turkge karsiliklari yazilmayacaktir)

Sekil 1. Arastirma bahcgesinde tespit edilen ortalama sicaklik, ortalama nispi nem ve aylik yagis miktari
ortalamasi degerleri (2007-2011 yillari ortalamasi)

Figure 1. The average temperature, average relative humidity and average monthly rainfall data detected in the
research garden (average of the years 2007-2011)

Cizelge 2. Seftali gesitlerinin 2007 - 2011 yillari arasindaki fenolojik gdzlem sonuglari
Table 2. Phenological observation results of peach cultivars for between 2007 and 2011

Tirkgce yazilmis makalelerde Cizelge ile Sekillerin igerisinde bulunan parametrelerin
ingilizce karsiliklari bu parametrelerin hemen altina italik olarak yazilmalidir. (Makale ingilizce
olarak yazilmissa, Sekil ve Cizelgelerin icerisinde belirtilen parametrelerin Tlrkge karsiliklari
yazilmayacaktir.)

Cizelge 3. Denemede yer alan seftali gesitlerinin bazi pomolojik 6zellikleri
Table 3. Some pomological properties of peach varieties

Cesitler Meyve agirhgi(g) Meyve eni (mm) | Meyve boyu(mm) Cekirdek agirhigi (g)
Varieties Fruit weight (g) Fruit width (mm) |  Fruit length (mm) Kernel weight (g)
Cardinal 78.19 f 50.73 d 48.48 ¢ 5.06d
Cresthaven 129.58 b 61.69 bc 59.56 b 8.31 bc

17. Makale metni ve Cizelge-Sekil icerisinde bildirilen ondalik rakamlar, nokta ile ayrilmalidir.
(123.87; 0.987 vb.).

18. Cizelge-Sekillerden dnce ve sonra bir satir bosluk birakilmalidir.

19. Makale yaziminda “Uluslararasi Birim Sistemi” (SI)’ye uyulmalidir. Buna gore; g/l yerine g
I, mg/l yerine mg I'* ya da ppm kullaniimalidir. Yuzde ile belirtilen ifadeler aciklayici
olmalidir. Ornegin; %3 yerine %3 (w/v), %3 (v/v), %3 (w/w) seklinde belirtilmelidir.

20. Harran Tarim ve Gida Bilimleri Dergisi Kaynaklar listesinin bildirisinde APA Formatini
kullanmaktadir. Buna gore kaynaklar listesi asagidaki kurallar c¢ergevesinde
hazirlanmalidir.

1. DERGIi YAYINLARINA ATIF VERME

1.1. Tek yazarli makale

Mamay, M. (2015). Nar yaprakbiti [Aphis punicae Passerini (Hemiptera: Aphididae)]’nin
Sanlurfaili nar bahgelerindeki bulasiklik haritasi. Tiirkiye Entomoloji Biilteni, 5(3), 159-
166.



1.2. iki yazarl makale

Soylemez, S., & Pakyurek, A. Y. (2017). Responses of rootstocks to nutrient induced high EC
levels on yield and fruit quality of grafted tomato cultivars in greenhouse conditions.
Applied  ecology and environmental research, 15(3), 759-770. DOI:
http://dx.doi.org/10.15666/aeer/1503 759770

1.3. ikiden fazla yazarl makale

Mamay, M., Unli, L., Yanik, E., Dogramaci, M., & ikinci, A. (2016). Efficacy of mating
disruption technique against carob moth, Apomyelois ceratoniae Zeller (Lepidoptera:
Pyralidae) in pomegranate orchards in Southeast Turkey (Sanliurfa). International
Journal of Pest Management, 62(4), 295-299.

Ikinci, A., Mamay, M., Unlu, L., Bolat, I., & Ercisli, S. (2014). Determination of heat
requirements and effective heat summations of some pomegranate cultivars grown
in Southern Anatolia. Erwerbs-Obstbau, 56(4), 131-138. DOI:
https://doi.org/10.1007/s10341-014-0220-8

2. KITAPLARI KAYNAK GOSTERME

2.1. Kaynak kitap ise,

Mohsenin, N. N. (1970). Physical Properties of Plant and Animal Materials. New York:
Gordon and Breach Science Publishers.

2.2. Kaynak kitaptan bir boliim ise,
Author, A. A. (Year). Chapter title. In E. E. Editor (Ed.), Title of book: And subtitle (pp.
pages). Place: Publisher.

2.3. Editorla kitap

Yesilyaprak, B. (Ed. ). (2003). Gelisim ve égrenme psikolojisi. Ankara: Pegema Yayincilik.

2.4. Yazari bilinmeyen kaynaklari veya internet kaynaklarini kaynak olarak gosterme;

Anonymous (2005). Tereyagl, diger sit yagi esash sirilebilir Grlinler ve sadeyag tebligi. Turk
Gida Kodeksi, Teblig No: 2005/19, Ankara.

FAO, (2015). Statistical data of FAO. Retrieved from:
http://faostat.fao.org/site/567/default.asp.

3. YUKSEK LISANS ve DOKTORA TEZLERINE ATIF VERME

Doktora ya da vyuksek lisans tezlerine elektronik veri tabanlarindan, kurumsal
arsivlerden ve kisisel web sayfalarindan erisilebilir. Eger bir teze ProQuest doktora ve yiiksek
lisans tezleri veri tabanindan ya da diger bir kaynaktan erisildiyse, atifta bu bilgi verilmelidir.
Bir veri tabani servisinde mevcut olan bir doktora ya da yiiksek lisans tezi icin asagidaki
kaynak gosterme bicimi kullanilir:


http://dx.doi.org/10.15666/aeer/1503_759770
https://doi.org/10.1007/s10341-014-0220-8
http://faostat.fao.org/site/567/default.asp

3.1. Yayimlanmamis tez

Mamay, M. (2013). Determination of population development and infestation ratio of carob
moth [Apomyelois ceratoniae Zell. (Lepidoptera:Pyralidae) in pomegranate orchards
in Sanliurfa province and using mating disruption technique for its control
(Yayimlanmamis doktora tezi). Harran Universitesi Fen Bilimleri Enstitiisti, Sanhurfa.

Soylemez, S. (2014). Effects of nutrient induced salinity levels and rootstocks on plant
growing, yield and some fruit quality features at soilless grown grafted tomatoes
(Yayimlanmamis doktora tezi). Harran Universitesi Fen Bilimleri Enstitiisti, Sanhurfa.

3.2. Yayimlanmis tez
May, B. (2007). A survey of radial velocities in the zodiacal dust cloud. Bristol, UK: Canopus
Publishing.

4. SEMPOZYUM VE TOPLANTI BiLDiRILERINE ATIF VERME

Mamay, M. (2017). Population density of overwintering larvae of Carob Moth [Apomyelois
(=Ectomyelois) ceratoniae Zell. (Lepidoptera: Pyralidae)] in pomegranate orchards in
Southeastern Anatolia. SEAB 2017. Proceedings of the 3" International Symposium on
EuroAsian Biodiversity, (pp. 235), 05-08 July 2017, Minsk, Belarus.

Ikinci, A. & Mamay, M. (2017). Effects of fruit thinning on morphological, physico-chemical
properties, bioactive compounds, antioxidant activity and pest & disease control in
pomegranate fruit (Punica granatum L.) International Conference on Agriculture,
Forest, Food Sciences and Technologies, (pp. 642), 15-17 May 2017, Cappadocia,
Turkey.

Sonmez, C., Mamay, M. & Soylemez, S. (2019). Determination of the effect of different
hydroponic culture and different NH4:NO3 ratio on the density of aphid [Aphis spp.
(Hemiptera: Aphididae)] population in greenhouse lettuce. 1% International Gobeklitepe
Agriculture Congress (IGAC-2019), (pp. 599-604), 25-27 November, Sanliurfa,
Turkey.

Not: Yukarida yer alan kaynak goésterimlerde bulamadiginiz farkli materyal veya konu

bashklarindaki kaynak bildirisleri icin internetteki APA Kaynak Gosterimi ile ilgili
web sayfalarindan ya da asagidaki linkteki bilgilerden yararlanabilirsiniz.

https://libguides.library.usyd.edu.au/ld.php?content id=47913440

Sencan, i., ve Dogan, G. (2017). Bilimsel yayinlarda kaynak gdsterme, tablo ve sekil
olusturma rehberi: APA 6 Kurallarl. Tiirk Kitiphaneciligi Dergisi, Ankara.

https://www.tk.org.tr/APA/apa_2.pdf


https://libguides.library.usyd.edu.au/ld.php?content_id=47913440
http://www.tk.org.tr/APA/apa_2.pdf

HARRAN TARIM ve GIDA BiLIMLERi DERGISi
YAZAR REHBERI

1. Harran Tarim ve Gida Bilimleri Dergisi’'ne génderilen makaleler Dergi Yayin Kurulu tarafindan
belirlenen yazim kurallarina gore yazilmalidir.

2. Makaleler, Dergipark Sistemi lizerinden online olarak yiklenmelidir.

3. Tum vyazarlar tarafindan imzalanan Telif Hakki Devir Soézlesmesi ve Makale Kontrol
Listesi (sorumlu yazar tarafindan imzalanacak) makale ile birlikte sisteme yuklenmelidir.

4. iThenticate Programi Benzerlik Raporu (%20’yi ge¢memelidir) ve gerekli ise Etik Kurul
Karari makale ile birlikte sisteme yuklenmelidir.

5. Hazirlanacak olan makale metni genel olarak;

e Oz,
e Abstract,
e Giris,
e Materyal ve Metot,
e Arastirma Bulgulari ve Tartisma,
e Sonuglar,
e Ekler,
e Beyanlar
e Cikar Catismasi

¢ Yazar Katkisi

e Kaynaklar bélimlerinden olusmalidir.

6. Bashlik: Kisa ve aciklayici olmali, Calibri yazi karakterinde, 14 punto, koyu, diiz, ortalanarak ve
kiicuk harflerle (Basligin sadece ilk kelimesinin bas harfi biyik) yazilmalidir. Baslik tercihen 15
kelimeyi gecmemelidir. ingilizce baslik Tiirkge basligi tam olarak karsilamali, 12 punto ve koyu
yazilmahdir.

7. Harran Tarim ve Gida Bilimleri Dergisi'ne yayinlanmasi i¢in makalenin ilk gonderiminde yazar
isimleri, kurum isimleri, adresleri, ORCID numaralari ve e-posta bilgileri yer almamalidir.

8. Makalenin hakem degerlendirmesi tamamlandiktan ve makale Yayin Kurulu tarafindan kabul
edildikten sonra, 7. maddede yer alan yazar isimleri ve diger bilgiler, hakem Onerilerine gore
yeniden diizenlenmis olan makale sayfasi (izerine yazildiktan sonra, Dergi web sayfasinda yer alan
dizenlenmis makaleyi gonder sayfasindan Dergi sistemine yiklenmelidir. Kontrol edilmis veya
diizeltilmis olan makale, yeni bir makale gibi Dergi web sayfasindan yiiklenmemelidir.

9. Yazar isimleri Adi SOYADI kuralina gére Tirkge baslik sonrasi 12 punto (koyu, ortali ve diiz) ve
bir bosluk birakilarak yazilmali, yazar isimlerinin sonuna adres icin (st simge olarak rakam,
sorumlu yazari belirtmek icin ise * simgesi verilmelidir. Adres satiri yazar isimleri sonrasinda 1
bosluk birakilarak 10 punto (normal, diiz ve ortali) yazilmalidir. Adres satirindan sonra 1 bosluk



birakilarak yazarlarin ORCID numaralari yazilmalidir. ORCID satirinin altina sorumlu yazar e-posta
adresi belirtilmelidir.

10. 0Z: Calismanin yiiriitildigii yer ve zamanini, amacini, ydntemini ve sonuglari icermelidir. Sola
yasli, 10 punto, koyu, paragraf basinda girinti verilmemelidir. Tiirkce ve ingilizce metin 300
kelimeyi asmayacak sekilde 10 punto ve 1 satir araliginda yazilmalidir. Oz ile Anahtar Kelimeler
ve Abstract ile Key Words arasinda tek satir bosluk (10 punto, diz) birakilarak, metnin hemen
altinda en fazla 5 adet Anahtar Kelimeler (Key Words) yazilmalidir. Key Words ile ana metin
(Girig) arasinda iki satir bosluk birakilmalidir.

11. Giris: Bu bolimde; ¢alisma konusu, gerekgesi, konu ile dogrudan ilgili dnceki ¢alismalar ve
calismanin amaci verilir. Bu bélimde; calismanin konusu 6zetlenmeli, konu hakkindaki mevcut
bilgi dogrudan iliskili 6nceki ¢alismalarla degerlendirilmeli ve bilgi Uretimine ihtiya¢ duyulan
hususlar vurgulanip ¢alisma ile iliskilendirilmelidir. Son olarak ¢alismanin amaci net ve agik bir
sekilde ifade edilmelidir.

12. Materyal ve Metot: Bu bolimde; calismada kullanilan canli ve cansiz materyaller, uygulanan
yontemler, degerlendirilen dlcitler, uygulanan deneme desenleri veya 6rnekleme yontemleri ile
istatistiksel analizler gerektiginde kaynaklarla da desteklenerek, acik ve net bicimde
anlatilmalidir. Yeni veya degistirilmis yontemler, ayni konuda calisanlara arastirmayi tekrarlama
olanagi verecek nitelikte agiklanmalidir. Bu amacgla gerektiginde alt baslik kullanilmalidir.

13. Arastirma Bulgulari ve Tartisma: Calismada elde edilen bulgular sekil ve cizelgeler yardimiyla
ve istatistiksel analizlere dayali olarak acik ve net bir bicimde verilmelidir. istatistiki olarak &nemli
bulunan faktorler, uygulanan istatistik analiz teknigine uygun Kkarsilastirma yontemi ile
yorumlanarak ilgili istatistikler tGzerinde harflendirme yapilmalidir. Ayni veriler hem grafik hem
de cizelge ile verilmemeli, konuya en uygun arac¢ secilmeli, anlatimda tekrarlayan ciimle ve
ifadelerden kaginilmalidir. Tartisma kisminda, uyum ve zithk agisindan Onceki calismalarla
karsilastirilmali, doldurdugu bilgi agigl vurgulanmali, dnceki bolimlerdeki ifadelerin oldugu gibi
tekrarindan kaginilmahidir.

14. Sonuglar: Bu boélimde; elde edilen nihai sonuclar ve varsa oneriler, bilime ve uygulamaya
katkisiyla birlikte kisa ve 0z olarak verilmelidir.

15. Ekler: Calismayi destekleyen kurum ve kuruluslar ile calismaya katki saglayanlar bu kisimda
ifade edilmelidir. Ayrica, makalenin lisansistl tezlerden Uretilip Gretilmedigi, abstract olarak
kongre ve sempozyumlarda sunulup sunulmadigi da Ekler bélimiinde belirtilmelidir.

16. Beyanlar (Declarations)

Cikar Catismasi: Kisiler makalelerin etik ilkeler cercevesinde degerlendirilebilmesi ve bagimsiz bir
sirec yurutilebilmesi icin olasi ¢ikar catismalari ile ilgili olarak yayin kurulunu bilgilendirmelidir.
Ekonomik veya kisisel fayda saglanan durumlar gikar catismasini meydana getirir. Bilimsel siirecin
ve yayinlanan makalelerin glvenilirligi; bilimsel calismanin planlanmasi, uygulanmasi, yazilmasi,
degerlendirilmesi, diizenlenmesi ve yayinlanmasi sirasinda c¢ikar catismalarinin objektif bir
sekilde ele alinmasiyla dogrudan iliskilidir. Makale ile ilgili ¢cikar ¢atismasi s6z konusu degilse,
“makale yazarlari, aralarinda herhangi bir ¢ikar catismasi olmadigini_beyan eder” ifadesi
yazilmahdir.

Yazar Katkisi: Calismanin tasarlanmasi, planlanmasi, kurulmasi, ylrittlmesi, verilerin analizi ve



makalenin yazilmasinda igerige bilimsel agidan katki saglayan her bir yazarin makaleye katki sekli
belirtilmelidir. Yazar katkilari, 6rnek olarak “MM galismayi tasarlayarak denemeleri kurmus, MM
ve AA calismay yiiriitmiis, BB verileri analiz etmis, MM, AA ve BB makaleyi yazmistir” seklinde
ifade edilebilir.

17. Kaynaklar: Makalede atifta bulunulan literatiirlere Harran Tarim ve Gida Bilimleri Dergisi
Yayin Kurulu tarafindan belirlenen yazim kurallarina gore yazilmalidir.

Harran Tarim ve Gida Bilimleri Dergisi Yazim Kurallari icin

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

19. Formiiller: Makalelerde formuller “Esitlik” olarak adlandirilmali ve italik olarak yazilmahdir.
Makalede birden fazla esitlik varsa numaralandirilmali, numara formiliin yaninda saga dayali
olarak parantez icinde gosterilmelidir.

20. Makaleye ardisik olarak satir ve sayfa numarasi verilmelidir.
21. Calibri karakterinde, 12 punto ve 1.15 satir aralikli yazilan makale 20 sayfayi gecmemelidir.

22. Yayinlanmasina karar verilen eserler, sadece sekilsel olarak, yukarida yer alan bilgiler
dogrultusunda yeniden diuzenlenmeli, yazar(lar)ca herhangi bir eklenti ya da cikartma
yapitimamalidir.

23. Makale igerisinde, dergi basildigi haliyle gériinen hatalarin sorumlulugu yazarlara aittir. Yayin
Kurulundan kaynaklanan basim hatalari icin ise dlizeltme yayinlanabilir.

24. Harran Tarim ve Gida Bilimleri Dergisi; yazarlardan makale génderimi, degerlendirilmesi ve
basim asamalarinda herhangi bir basim Ucreti almamaktadir.


https://dergipark.org.tr/tr/download/journal-file/12907

MANUSCRIPT WRITING RULES

1. The manuscript should be written in Microsoft Word program, in Calibri
font, 1.15 line spacing, 12 pt. plain text and a single column.

2. Margins; Left, right, bottom and top 3 cm should be left, and each row
should be prepared consecutively by giving the line number.

3. Author (s) should indicate the type of manuscript (Research Manuscript,
Review, Technical Note etc.).

4. The English title should be written in 14 pt (bold and
centered) lowercase letters (only the first word of the title is capitalized) and in plain text.
The Turkish title should be written in 12 font size and centered.

5. Author names should be written in 12 pt. (Bold, centered and plain) and a

space after the title according to the Name SURNAME rule, followed by a number as superscript
for the address and a * symbol to indicate the corresponding author. Address line should be
written after the author names, leaving 1 space and 10 pt (normal, straight and centered).

6. Authors' ORCID numbers should be written, leaving 1 space after the

address line. Under the ORCID line, the responsible author e-mail address must be
specified.

7. The text should generally be in the following form;

e Abstract

e Introduction

e Material and Method,
e Results and Discussion,
e Conclusions

e Acknowledgement

¢ References

8. Inthe writing of main titles, only the initials of the words should be capitalized

in bold. In secondary and tertiary titles, only the first letter of the first word should be
capitalized, other words should be in small, not bold and italic. There should be 1 space each,
including the main headings of the text, the beginning and the end of the text. 1 space should
be left before subtitles, but no spaces should be left after them. All titles should be left justified
without indenting.

9. Reference should be cited in the text based on (Author, year) rule. In the

presentation of a reference with two authors in the text, the rule (first author's surname and
second author's surname, year) should be applied. In the display of sources with more than
two authors (first author's surname et al., year) rule must be applied.



For example; (Bilgili, 2020), (Bilgili and vanEs, 2018); (Bilgili et al., 2019).
10. If more than one reference will be cited at the same time in the text;

Referencens should be ordered chronologically, considering the year they were
published.

11. ABSTRACT: Title should be left justified, 10 pt, bold, not indented at the

beginning of the paragraph. Turkish and English texts should be written in 10 font size and 1
line spacing, not exceeding 300 words. A maximum of 5 Key Words should be written just
below the text, leaving a single line space (10 pt., Plain) between Abstract and Keywords, and
Oz (Turkish Abstract) and Key Words. Two lines of space should be left between Key Words and
the main text.

12. Photographs, graphics, drawings, etc. should be expressed as "Figure" and
Tables as "Tables".

13. Tables and Figures should be numbered consecutively (Figure 1. or Table
1.). Contents of "Figure" and "Table" should be prepared with 1 line spacing and 10 pt.

14. Table titles should be written above the table, and figure titles should be
written below the figures in 10 pt, 1 line spacing with the first letter capital.

15. Figure and Table titles should be written in italics;

Figure 1. The average temperature, average relative humidity and average monthly rainfall
data detected in the research garden (average of the years 2007-2011) Table 2.
Phenological observation results of peach cultivars for between 2007 and

2011

16. Decimal numbers in the manuscript text and Table-Figure should be
separated by a period. (123.87; 0.987 etc.).

17. One blank line should be left before and after the table-figures.

18. Manuscript writing should comply with the "International Unit System" (SI).

According to this; Use g I-1 instead of g / |, and mg I-1 or ppm instead of mg / |. Percentages
should be descriptive. For example; It should be specified as 3% (w / v), 3% (v / v), 3% (w / w)
instead of 3%.

19. Harran Journal of Agriculture and Food Sciences uses APA Style in the
submission of the sources list. Accordingly, the list of references should be

prepared in accordance with the following rules.

19.1. Citation to journal publications;

19.1.1. Single author manuscripts;



Mamay, M. (2015). Infestation map of pomegranate aphid [Aphis punicae Passerini (Hemiptera:
Aphididae)] in Sanliurfa province pomegranate orchards. Turkey Entomology Bulletin, 5(3),
159-166.

19.1.2. Two-author manuscripts;

Soylemez, S., & Pakyurek, A. Y. (2017). Responses of rootstocks to nutrient induced high EC
levels on yield and fruit quality of grafted tomato cultivars in greenhouse conditions. Applied
Ecology and Environmental Research, 15(3), 759-770. DOI: http://dx.doi.org/10.15666/
aeer/1503_759770

19.1.3. Manuscripts with more than two authors;

ikinci, A., Mamay, M., Unlu, L., Bolat, I., & Ercisli, S. (2014). Determination of heat requirements
and effective heat summations of some pomegranate cultivars grown in Southern Anatolia.
Erwerbs-Obstbau, 56(4), 131-138. DOI: https://doi.org/10.1007/s10341-014-0220-8.

19.2. Referencing Books;

19.2.1. If the source is a book;
Mohsenin, N.N. (1970). Physical Properties of Plant and Animal Materials. New York: Gordon and
Breach Science Publishers.

19.2.2. If it is a chapter from the source book;
Author, A. A. (Year). Chaptertitle. In E. E. Editor (Ed.), Title of book: And subtitle (pp. pages). Place:
Publisher.

19.2.3. Edited book;
Yesilyaprak, B. (Ed.). (2003). Development and learning psychology. Ankara: Pegema Publishing.

19.3. Citing sources of unknown author or internet sources;

Anonymous (2005). Butter, other milk fat-based spreads and plain butter notification.
Turkish Food Codex, Communiqué No: 2005/19, Ankara.

FAO, (2015). Statistical data of FAO. Retrieved from: http://
faostat.fao.org/site/567/default.asp.

19.4. Citing Master's and Doctoral theses;

Doctorate or master theses can be accessed from electronic databases, corporate archives and
personal web pages. If a dissertation is accessed from the ProQuest database of doctoral and
master's theses or any other source, this information should be provided in the reference. For a
doctorate or master thesis available in a database service, the following citation format is used;

Unpublished thesis;

Mamay, M. (2013). Determination of population development and infestation ratio of carob
moth [Apomyelois ceratoniae Zell. (Lepidoptera:Pyralidae) in pomegranate orchards in
Sanliurfa province and using mating disruption



technique for its control (Unpublished doctoral dissertation). Harran University, Graduate
School, Sanhurfa.

Soylemez, S. (2014). Effects of nutrient induced salinity levels and rootstocks on plant growing,
yield and some fruit quality features at soilless grown grafted tomatoes (Unpublished doctoral
dissertation). Harran University, Graduate School, Sanhurfa.

Published thesis; May, B. (2007). A survey of radial velocities in the zodiacal dust cloud. Bristol,
UK: Canopus Publishing.

19.5. Citing Symposium and Meeting Papers

Mamay, M. (2017). Population density of overwintering larvae of Carob Moth [Apomyelois
(=Ectomyelois) ceratoniae Zell. (Lepidoptera: Pyralidae)] in pomegranate orchards in
Southeastern Anatolia. SEAB 2017. Proceedings of the 3rd International Symposium on
EuroAsian Biodiversity, (pp. 235), 05-08 July 2017, Minsk, Belarus.

Ikinci, A. & Mamay, M. (2017). Effects of fruit thinning on morphological, physico-chemical
properties, bioactive compounds, antioxidant activity and pest & disease control in
pomegranate fruit (Punica granatum L.) International Conference on Agriculture, Forest, Food
Sciences and Technologies, (pp. 642), 15-17 May 2017, Cappadocia, Turkey.

S6nmez, C., Mamay, M. & Soylemez, S. (2019). Determination of the effect of different
hydroponic culture and different NH4:NO3 ratio on the density of aphid [Aphis spp. (Hemiptera:
Aphididae)] population in greenhouse lettuce. 1st International Gobeklitepe Agriculture
Congress (IGAC-2019), (pp. 599-604), 25-27 November, Sanliurfa, Turkey.

Note: You can use the web pages related to APA Referencing Style on the internet.



Eserin Adr:

Yazar(lar);

TELIF HAKKI DEVIR SOZLESMESI

Harran Tarim ve Gida Bilimleri Dergisi Yayin Kurulu Baskanligina

a) Sunulan makalenin yazar(lar)in orijinal galismasi oldugunu;
b) Tum yazarlarin bu ¢alismaya bireysel olarak katilmis olduklarini ve bu ¢alisma icin her ttrli sorumlulugu aldiklarini;

c) Tum yazarlarin sunulan makalenin son halini gérduklerini ve onayladiklarini;

d) Makalenin baska bir yerde 6zet disinda basiimadigini veya basilmak igin sunulmadigini;
e) Makalede bulunan metnin, sekillerin ve dokiimanlarin bagkalarina ait Telif Haklarini ihlal etmedigini taahhtt ederler.

Bununla birlikte, yazarlarin veya varsa yazarlarin igvereninin;

a) Patent haklari;

b) Yazar(lar)in kitaplarinda veya diger ¢alismalarinda makalenin timinu Gcret 6demeksizin kullanma hakki;

c) Makaleyi satmamak kosuluyla kendi amaglari igin gogaltma hakki gibi fikri mulkiyet haklari saklidir.

d) Makalenin herhangi bir bolumunin baska bir yayinda kullanilmasina Harran Tarim ve Bilimleri Dergisi yayimci kurulus
olarak belirtiimesi ve Dergiye atifta bulunulmasi sartiyla izin verilir.

Ben / Biz, telif hakki ihlali nedeniyle lglincli sahislarca istenecek hak talebi veya agilacak davalarda Harran Tarim ve Gida
Bilimleri Dergisi Editérlerinin higbir sorumlulugunun olmadigini, tiim sorumlulugun yazarlara ait oldugunu, ayrica makalede
higbir sug unsuru veya kanuna aykiri ifade bulunmadigini, arastirma yapilirken kanuna aykiri herhangi bir malzeme ve yéntem
kullanilmadigini taahhiit ederim/ederiz.

1. Yazarin Bilgileri

Adi SOYADI

Kurum Adresi

ORCID Numarasi Tarih imza
2. Yazarin Bilgileri

Adi SOYADI

Kurum Adresi

ORCID Numarasi Tarih imza

Telif Hakki Devir Sozlesmesi tiim yazarlarca imzalandiktan sonra tek bir form olarak sisteme yiiklenmelidir)

Litfen arka sayfaya geginiz.
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