alatar

ISSM 2757-8B097

im

Cilt 20, Say1 1, Haziran 2021

Published by ﬁﬁ__.—j, A lD'\ 1 A
Alata Horticultural Research Institute, Erdemli, Mersin, TURKEY T [ | JOUI\I b VALY



alatarim

Cilt 20, Say11

Haziran 2021

Bahge Kiiltiirleri
Arastirma Enstitiisii Adina

Sahibi
Cengiz TURKAY

Editor
Dr. Ayhan AYDIN

Yayin Kurulu
Dr. Ayhan AYDIN
Dr. Veysel ARAS
Dr. O. Sedat SUBASI
Dr. Mustafa UNLU
Dr. Engin GONEN

Bahce Kiiltiirleri
Arastirma Enstitiisii Alata-Mersin Yayinidir.

Tiirk¢e ve Ingilizce Olarak Alt: Ayda Bir Yaymnlanir.

TUBITAK/ULAKBIM TR Dizin ve
CAB INTERNATIONAL tarafindan dizinlenen hakemli bir
dergidir.

Yazisma Adresi
Alata Bahge Kiiltiirleri Arastirma
Enstitiisii Midiirliigi
33740 Erdemli-MERSIN

Telefon
0324 518 00 52-54

Belgegecer
0324518 00 80

Web Adresi
http://arastirma.tarimorman.gov.tr/alata

Elektronik Posta
alatarim@yahoo.com

Derginin tiim yayin haklar: Bahge Kiiltiirleri Arastirma
Enstitiisii Miidiirliigiine aittir. Kaynak gosterilmesi kosuluyla
alinti yapilabilir.

HAKEM

KURULU — SCIENTIFIC BOARD

Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Dog. Dr.
Dog. Dr.
Dog. Dr.

Ahmet KORKMAZ

Bayram Murat ASMA
Ekrem ATAKAN

Ertan YILDIRIM

Ferhan SABIR KUCUKBASMACI
Giirkan Alp Kagan GURDIL
Kamil EKINCI

Levent ARIN

Mehmet Rifat ULUSOY
Omiir DUNDAR

Sevgi PAYDAS KARGI
Askin BAHAR

Mustafa DEMIRKAY A
Sedat BOYACI



alatarim

Cilt 20, Say11

Haziran 2021

iICINDEKILER

Arastirmalar

1

12

22

32

45

51

Lahana, Pirasa ve Kabakta Tohum Depo Omriiniin
Tohumlarin  Farkli Bolgelerin  Aylik  Ortalama
Sicakliklarinda ve Tohum Nemlerinde Depolanmasiyla
Mliskisi

Ibrahim DEMIR, Kazim MAVI,

Zeynep GOKDAS, Emrah KOSE

Bazi Buruk Trabzon Hurmasi Cesitlerinde Optimum
Hasat Olgunluguna Meyve Gelisiminin ve Fiziko-
Kimyasal Degisimlerin Etkileri

Ahmet Erhan OZDEMIR, Ercan YILDIZ,

Elif CANDIR, Celil TOPLU

Hacilar (Kayseri) Ydoresi

armeniaca L.) Seleksiyonu
0Oguz SAGLAM, Ercan YILDIZ,
Mehmet YAMAN

Kayisilarinin ~ (Prunus

Klemantin ~ Mandarini ve  Orlando  Tanjelo
Melezlenmesi Ile Elde Edilen Hibrit Meyvelerin
Muhafaza Performanslarinin Belirlenmesi

Binnaz GUVENC, Omiir DUNDAR

Tiirkiye Muz Alanlarinda Yeni Bir Zararli, Portakal
giivesi  [Cryptoblabes gnidiella  Milliere, 1867
(Lepidoptera: Pyralidae)]

Naim OZTURK

Corum 1li Kullanilabilir Hayvansal Atik Kaynakl
Biyogaz Potansiyelinin Belirlenmesi
Serdar UCOK

CONTENTS

Researches

1

12

22

32

45

51

Longevity of Cabbage, Leek and Marrow Seeds in
Relation to Storage at Ambient Regional Storage
Temperatures with Various Seed Moisture Contents
Ibrahim DEMIR, Kazim MAVI,
Zeynep GOKDAS1, Emrah KOSE

The Effects of Fruit Development and Physico-
Chemical Changes on the Optimum Harvest Maturity
in Some Astringent Persimmon Cultivars

Ahmet Erhan OZDEMIR, Ercan YILDIZ,

Elif CANDIR, Celil TOPLU

Selection of Apricot (Prunus armeniaca L.) Genotypes
Located in Hacilar of Kayseri

Oguz SAGLAM, Ercan YILDIZ,

Mehmet YAMAN

Determination Storage Performance of Hybrid Fruits
Obtained by Hybridization of Clemantine Mandarin
and Orlando Tangelo

Binnaz GUVENC, Omiir DUNDAR

A New Pest of Banana Orchards of Turkey, Honeydew
moth  [Cryptoblabes gnidiella  Milliere, 1867
(Lepidoptera: Pyralidae)]

Naim OZTURK

Determination of Biogas Potential of Usable Animal
Waste Baseg in Corum Province
Serdar UCOK



alatarim 2021, 20 (1): 1-11

Longevity of Cabbage, Leek and Marrow Seeds in Relation to Storage at Ambient
Regional Storage Temperatures with Various Seed Moisture Contents

Ibrahim DEMIR!? Kazim MAVI?
Zeynep GOKDAS! Emrah KOSE!

tAnkara University, Agriculture Faculty, Horticulture Department, 06110 Ankara,
2Hatay MKU Agriculture Faculty, Horticulture Department, Hatay, Antakya

Abstract

This study was conducted to test the longevity of cabbage, leek and marrow seeds at various ambient
temperatures that mimic the monthly mean temperatures in five different regions (Aegean-Mediterranean,
south-eastern Turkey, Black Sea, Marmara and Central Anatolia) over 28 months. Seed moisture contents were
7,8,9, 10, 11 and 12+0.3% in hermetic aluminium packets. Samples were taken every 4 months and survival
curves were analysed by using probit analyses. P50, the time for seed viability decline to 50%, was determined
based on each seed moisture and different regional temperatures for each species after probit analyses. Seed
longevity was shortest in south-eastern region and the seed moisture was 12% for all species. While leek was
the most resilient species, marrow was the most sensitive. Results indicate that the longevity of seeds stored in
Aegean-Mediterranean and south-eastern regions is shorter than in other regions, especially for seed moisture
above 7%. However, ambient storage conditions in Black Sea, Central Anatolia and Marmara regions appeared
to be relatively better.

Key words: Seed longevity, P50, half viability period, germination, vegetable seeds.
Lahana, Pirasa ve Kabakta Tohum Depo Omriiniin Tohumlarin Farkli Bolgelerin Ayhk Ortalama
Sicakhiklarinda ve Tohum Nemlerinde Depolanmasiyla iliskisi

Oz

Bu ¢aligmanin amaci lahana pirasa ve kabak tohumlarinin Tiirkiye’nin 5 farkli bolgesindeki (Ege-Akdeniz,
Giiney Dogu, Karadeniz, Marmara ve Orta Anadolu) aylik ortalama sicakliklarda tohumlarin 5 farkli nem de
28 ay depolanmasiyla depo Omiirlerindeki degisimi incelemektir. Depoda tohum nemi %7, 8, 9, 10, 11 ve
1240.3 diizeyinde ve hermetik kosullarda yapilmistir. Tohum 6rnekleri 4 ayda bir alinmis ve ¢imlenme testleri
sonrasi elde edilen yasam egrileri probit analiziyle analiz edilmigtir. Her tiirde, bolgede ve nemde P50,
canliligin yarilandig1 zaman hesaplanmustir. Depo 6mrii biitiin tiirlerde %12 nemde ve Giiney Dogu Anadolu
bolgesi’nde en kisa olarak gerceklesmistir. Kabak tiirler i¢inde en hassas, pirasa en direngli tiir olarak
gozlenmistir. Sonuglar Ege-Akdeniz ve Giiney Dogu Anadolu Bolgeleri’nde depolanan tohumlarm depo
Omiirlerinin diger bolgelerden daha kisa oldugunu géstermistir (6zellikle %7 {izerindeki tohum neminde). Buna

kargin Karadeniz, Orta Anadolu ve Marmara Bolge kosullari nispeten daha iyi goriiniiyordu.

Anahtar Kelimeler: Depo 6mrii, P50, tohum yar1 6liim zamani, ¢imlenme, sebze tohumlart.
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Introduction

Seed longevity is determined mainly by seed
moisture content and storage temperature, and
increases  predictably  with  decreasing
temperature and moisture content (Ellis and
Roberts, 1981, Hay et al., 2019). However, there
are large inherent differences in seed longevity
between species (Priestley et al., 1985, Hay et al.,
2014). Some species produce seeds with much
shorter longevity in dry storage. For example,
some cucurbit seeds, lettuce, and onion seeds
may lose viability within a short period when
storage conditions are not optimum (Demir and
Ozcoban, 2007; Demir et al., 2016a, b). A
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number of studies reported that seed longevity
potential may correlate with various properties of
seeds such as seed mass, oil content,
carbohydrate composition, taxonomy and growth
environment (Pritchard and Dickie, 2003;
Walters et al., 2005; Probert et al., 2009). Ideally,
vegetable seeds are stored at 15-18 °C with 40-
50% air relative humidity or about 8% seed
moisture in hermetic packets for medium-term
commercial seed storage of up to 3-4 years by
seed companies in Turkey (Arm, 2018). In some
cases, seeds that are left over and not used in the
production year may need to be stored for the
following season from previous production
Seasons. However, not all seed
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producers/merchants/retailers can provide ideal
storage conditions due to economic reasons, so
seeds are subjected to prevailing temperatures,
i.e. ambient/room temperatures. In this case,
seeds need to be stored at ambient temperatures,
which vary across the regions and months. This
can be an important matter for preserving seed
quality in those regions in which monthly mean
temperatures are reasonably high (above 35°C)
during the summer months, such as
Mediterranean and south-eastern regions of
Turkey. Such high temperatures may drastically
reduce seed quality during storage (Ellis 1991;
Demir et al., 20164, b; Hay et al., 2019; De Vitis
et al.,, 2020). The adverse effect of these
temperatures may also differ among species. This
study was organized to determine how storage at
the monthly mean ambient temperatures of five
different regions in Turkey affected cabbage,
leek and marrow seed longevity in relation to
different seed moisture contents between 7 and
12% during storage over 28 months. Seed deaths
over time in storage had a normal distribution
during storage. This indicates that the
deterioration time of a large proportion of seeds
in alot is similar; much less die earlier (short life)
or later (long life) (Roberts and Ellis, 1989; De

Vitis et al., 2020). Therefore, the determination
of the half-life viability period will be a good
indicator for seed longevity of any seed lot. In
this study, the parameter of seed longevity was
P50, the time for viability to reduce to 50%
during storage.

Materials and Methods

Seeds of cabbage (Brassica oleracea var capitata
cv. Yalova), leek (Allium porrum cv. Inegdl) and
marrow (Cucurbita pepo cv. Sakiz) were
obtained from commercial seed companies.
Initial seed moisture content was determined
according to ISTA (2016). Initial seed moisture
content was recorded as 6.0% for cabbage, 8.9%
for leek and 6.7 % for marrow. Seed moisture
contents were setto 7, 8, 9, 10, 11 and 12+0.3%
by humidifying or drying over silica gel (Table
1). Then, 35 samples of 200 seeds for each seed
moisture content percentage were prepared in
hermetic water- and air-proof aluminium foil
packets. In total, 210 samples for each species
were divided into six levels of seed moisture
content (35 samples for each seed moisture
content).

Table 1. Initial germination, seed moisture content and seed moisture during storage and germination
conditions in cabbage, leek and marrow seed lotsSpecies

Seed Moisture

/ Cultivar I_niti_al Ini_tial Seed During Storage Germi_ngtion
Germination (%) Moisture (%) (%) Conditions
Cabbage 9% 6.0 7.1, 8.1, 8.8, 10.0, 20°C, 14 days, dark
/Yalova ' 10.8,12.1 Between filter papers
Leek 93 8.9 7.0, 8.0, 9.0, 10.0, 20°C, 14 days, dark
/Inegdl ' 11.0,12.0 Between filter papers
Marrow 98 6.7 6.8, 8.1, 8.9, 10.1, 25°C, 8 days, dark
/Sakiz ' 10.9,12.2 Between filter papers
Five different storage environments were leek and marrow cultivation. Individual
arranged in incubators mimicking the monthly incubators were used for each storage

mean temperatures of Central Anatolia (Ankara)
the Black Sea (Samsun), Marmara (Bursa),
Aegean-Mediterranean (Antalya), and south-
eastern Turkey (Sanliurfa) regions for 28 months.
Monthly mean storage temperatures were
obtained from meteorological data and are
presented in Figure 1 for each region. These
temperatures represent the monthly means over
35 years. All regions are important for cabbage,

temperature as shown in Figure 1 for each region
and month. We regarded 28 months as medium-
term storage therefore we used this period.
Storage started in January and continued for 28
months and incubators were set to the appropriate
temperature in every month and quality tests
were performed every 4 months during 28
months.
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Figure 1. Changes in monthly mean temperatures in 5 different regions of Turkey that seeds were
stored during 28 months. Arrows show the sampling times during storage.

Seven samples were removed every four months
during storage for each region and species. Seeds
(4 replications of 50 seeds) were germinated at 20
°C for cabbage and leek, and 25 °C for marrow
over 14 and 8 days, respectively. Germination
tests were conducted in the dark. Normal
seedlings were counted at the end of the
germination test. After determining the survival
curves for each seed moisture content, the curves
were analysed with probit analysis (Roberts and
Ellis, 1989, De Vitis et al. 2020). Then, the curves
were transformed to negative straight/linear lines
and P50, the time for seed viability to reduce to
50%, was calculated for each moisture content
and region with regression equations (y=a - bx).
Germination tests were carried out with a
completely randomised design. The test materials
were shifted within the incubator during the test.
Arch-sin transformation was not used since
percentages should be converted to probit values.

Results and Discussion

Seed survival and sigmoidal curves are presented
in Figures 2, 3 and 4 for cabbage, leek and

marrow seeds, respectively. Seed longevity
shortened as seed moisture content increased
from 7 to 12% in all species. Marrow seeds lost
germination faster than those of other two
species. When seed moisture content was above
7-8%, marrow seeds lost germination very
drastically. Particularly in Aegean—
Mediterranean  and  south-eastern  region
conditions seed germinability was lost totally
after just 8 and 12 months. Fast seed germination
loss was also observed in cabbage seeds when
seed moisture was above 7% in these regions.
Leek seeds appeared to have better storability
among all seeds at all seed moistures.
Germination percentages between different seed
moistures were not observed very clearly for
leek, except in the south-eastern region in which
seeds with 11 and 12% moisture had much faster
decline. Seeds that were stored at temperatures
representing the Black Sea, Marmara and Central
Anatolia regions seemed to lose germination at a
slower rate. This is very clearly seen in cabbage
and leek seeds.
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Figure 2. Changes in germination of cabbage seeds in relation to seed moisture contents of 7.0 (o), 8.0
(m), 9.0 (A), 10.0 (A), 11.0 (o) and 12.0+0.3 (®) % and monthly mean storage temperature in
five different regions of Turkey over 28 months
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Figure 3. Changes in germination of leek seeds in relation to seed moisture contents of 7.0 (o), 8.0 (m),

9.0 (A), 10.0 (A), 11.0 (o) and 12.0+0.3 (e) % and monthly mean storage temperature in five
different regions of Turkey over 28 months
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Figure 4. Changes in germination of marrow seeds in relation to seed moisture contents of 7.0 (o), 8.0

(w), 9.0 (A), 10.0 (A), 11.0 (o) and 12.0+0.3 (e) % and monthly mean storage temperature in
five different regions of Turkey over 28 month

P50 values obtained from probit analyses were for the mean at all seed moisture contents.
different among the species, regions and seed Marrow seeds had a mean half viability of 14.7
moistures (Figure 5). Leek seeds had the highest months. P50 values decreased in all three species
half viability periods in all regions at 25.6 months as seed moisture increased. The lowest P50
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values were observed in marrow seeds among all
three species at all seed moisture contents. P50
varied between 6.8 months at 7% and 28.1
months at 12% seed moisture in marrows, while
these were between 7 and 37.4 months and 18.5
and 29.7 months for cabbage and leek,
respectively. Leek seeds survived more than
twice as long as cabbage and marrow seeds at 11
and 12% seed moisture contents. This difference,
however, was not so pronounced at lower seed
moistures (Figure 5).

The longest P50 values were reported for Black
Sea storage conditions and the shortest P50
values were for south-eastern  storage
environments for all three species. Mean P50
values ranged between 27.2 and 20.3 months in
Black Sea conditions, but was between 19.2 and
8.9 in south-eastern region and was the highest in
leek and the lowest in marrow seeds.
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Figure 5. Changes in P50 values (Half viability period, Month) of cabbage, leek and marrow seeds in
relation to seed moisture contents that stored at monthly mean temperatures over 28 months at
derived from South Eastern (m), Eagean- Meditarrenean (e), Black Sea (o), Marmara (A) and
Central Anatolia (o) as shown in Table 1. Number in the box represent the mean in each seed

moisture in each species.
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in the box represent the regional mean in each species.
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Seed survival curves showing the pattern of
viability loss (decline in ability to germinate upon
removal from storage) in seeds during storage at
constant moisture contents between 7 and 12%
and various temperatures according to regional
means had sigmoidal patterns (Roberts and Ellis,
1989, Hay et al., 2014). The curves were sharper
in those regions where the storage environment
was less optimum, like the south-eastern region.
Seed moistures above 8% particularly reduced
longevity in hot and warm regions. The current
results are in line with previous reports for similar
storage of lettuce and onion seeds (Demir et al.,
2016a, b). Seed moisture, storage temperature
and oxygen concentration are key environmental
factors that affect seed deterioration and loss of
viability (Nagel and Borner, 2012, Hay et al.,
2019), along with pre-storage factors such as
maturation stage (Demir and Okcu, 2005).
Reducing seed moisture content to a certain level
increases longevity in a predictable way in a large
proportion of seed species (Roberts, 1973). Such
species retain viability and germinability even
after storage for long periods under suitably dry
and cool conditions. In general, the life of the
seed is doubled for each 1% decrease in seed
moisture and for each 5°C decrease in storage
temperature (Harrington, 1972). This rule is
applicable when seed moisture content ranges
between 5 and 14% and temperature between 0°C
and 50°C, which is the range used in our study.
However, dry and cool environments may not
readily be available in sub-tropical regions like
Aegean—Mediterranean  and  south-eastern
regions of Turkey, where summer monthly mean
ambient temperatures rise up to 35°C (Figure 1).
Ideal medium-term seed storage is supposed to be
at 15°C and lower relative humidity of 40-45%,
with seed moisture content (approximately 7%)
for small-seeded crops such as cabbage, lettuce,
onion and leek (Demir and Ozcoban, 2007,
Demir et al., 20164, b). In our study, seeds with 7
and 8% moisture content had longer longevity in
all regions which supports the view that these
seed moisture percentages are more appropriate
for commercial seed production (Priestley 1986).
These low seed moistures are recommended for
maintaining seed quality in commercial seed
storage (Probert and Hay, 2000). Our results also
supported that seeds with about 7% seed moisture
survived the longest among all species. Around
7% seed moisture is suggested for seed gene
banks for long-term storage (Cromarty et al.,

1985). However, at selling points in the market,
seed packets are not usually stored under
optimum cool conditions, due to high cooling
expenses and lack of available storage
environments. When this temperature is
combined with high relative humidity/seed
moisture content, seed longevity can be reduced
drastically within a short period (6 months-a
year). This is particularly true for sensitive seed
species like marrow (Demir and Ellis, 1993), as
seen by shorter half viability periods (P50)
(Figure 5). Various reports indicate that some
species are more vulnerable to storage conditions
then others (Walters et al., 2005). One reason
may be the oil content of seeds and it was
assumed that higher oil content was related to
shorter longevity. But it was reported that oil
content is not solely related to seed longevity.
The time when the ability to germinate falls to
50% (P50) is often used as a realistic measure of
seed longevity (Hay et al., 2019) because
distribution of seed death over time has a normal
distribution and the half viability period provides
a logical approach for estimating longevity of any
seed lot during storage.

The deleterious effects of seed aging occur
largely due to oxidative processes (Priestley,
1986) which can lead to deterioration of the
proteins, i.e. enzymes, lipids and hence cellular
membranes, RNA and DNA. All of these
adversely affect metabolic integrity of seeds
(Kranner, 2013). These metabolic events increase
seed ageing resulting in seeds being slow or even
unable to germinate. Thus, effective seed storage
relies on slowing down the metabolism of seeds
as much as possible without incurring damage.
Therefore, keeping seeds at lower seed moisture
and temperature are the main tools to ensure
reduced metabolism during storage (Hay et al.
2019).

Conclusion

South-eastern  and  Aegean-Mediterranean
regions have highly detrimental storage
conditions for all three species. Longevity was
particularly influenced when seed moisture
content was above 7%. The other three regions
are relatively better. Marrow seeds are the most
sensitive seeds which lost viability in a very short
storage period, i.e. 8-12 months at 10-12% seed
moisture contents in south-eastern and Aegean-
Mediterranean temperatures. It is obvious that
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seed storage longevity is influenced by the
regional storage conditions and this should be
considered for maintaining high seed quality
even in a short storage period. Seed moisture
content should definitely be as low as 7-8 % in
the south and south-eastern parts of Turkey,
while seed moisture can be slightly higher in the
other regions. However, we emphasize that the
present results are valid for these three species
and for the medium-term storage period.
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The Effects of Fruit Development and Physico-Chemical Changes on the Optimum
Harvest Maturity in Some Astringent Persimmon Cultivars
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Abstract

In this study, physical and chemical changes during fruit development of pollination constant astringent
‘Eylil’ persimmon genotype and ‘Hachiya’ persimmon variety were examined and optimum harvest time was
determined under Dértyol-Hatay conditions that have a Mediterranean climate. Fruit samples were taken
from persimmon trees from grafted onto Diospyros lotus rootstock. Fruit weight, width and length, flesh
firmness, skin and flesh color, total soluble solids (TSS) and titratable acidity (TA) content, pH value and
TSS/TA ratio were analyzed on samples from June to ripening. Fruit samples were picked up at fortnight
interval in the time of fruit development. Fruit weight of ‘Eylil’ persimmon genotype and ‘Hachiya’
persimmon variety were reached 96.35 g and 259.84 g, respectively, on 215™ day after full bloom (DAFB).
Flesh firmness was reduced in the time of fruit growth and achieved to an acceptable limit, while h°® values of
fruit skin color was decreased in the time of the fruit growth period. Our data shown that fruit skin color
especially h® value, fruit flesh firmness, TSS and TSS/TA ratio were significant criteria in determining
harvest maturity. Optimal harvest maturity period lay between 155-170™" DAFB for ‘Eyliil’ persimmon
genotype and between 170-185" DAFB for ‘Hachiya’ persimmon variety in Dértyol-Hatay conditions.
According to the obtained findings, it was determined that ‘Eylil’ persimmon genotype reach optimal
maturity between the second or the third weeks of October and mid or end of October were the optimum
harvest maturity time for ‘Hachiya’ persimmon variety in order to provide storage long time and transport
fruit at optimum commercial maturity and quality.

Keywords: Persimmon, astringent, fruit growth, quality, harvest date.

Bazi Buruk Trabzon Hurmasi Cesitlerinde Optimum Hasat Olgunluguna Meyve Gelisiminin ve Fiziko-
Kimyasal Degisimlerin Etkileri

Oz

Bu caligmada, Akdeniz iklimine sahip Dortyol-Hatay kosullarinda yetistirilen meyve et rengi kararli ve buruk
(PCA) 'Eylil' Trabzon hurmasi genotipi ve 'Hachiya' Trabzon hurmasi ¢esidinin meyve gelisimi sirasindaki
fiziksel ve kimyasal degisimleri incelenmis ve optimum hasat zamani belirlenmistir. Diospyros lotus anacina
asilanan Trabzon hurmasi agaglarindan meyve ornekleri alindi. Haziran ayindan olgunlagmaya kadar alian
meyve Orneklerinde meyve agirligi, genisligi ve uzunlugu, et sertligi, kabuk ve et rengi, suda ¢6ziinebilir
toplam kuru madde (TSS) ve titre edilebilir asit (TA) igerigi, pH degeri ve TSS/TA orani analizleri
yapilmstir. Meyve 6rnekleri, meyve gelisimi sirasinda iki haftada bir alinmistir. Tam ¢igeklenmeden sonraki
(TCS) 215. giinde 'Eylil' Trabzon hurmasi genotipi ve 'Hachiya' Trabzon hurmasi ¢esidinin meyve agirliklart
sirastyla 96.35 g ve 259.84 g'a ulasmigtir. Meyve biiylimesi doneminde meyve eti sertligi azalarak kabul
edilebilir sinira ulagirken, meyve kabuk rengi h® degerleri azalmigtir. Verilerimiz, derim olumunu belirlemede
meyve kabuk rengi 6zellikle h® degeri, meyve eti sertligi, TSS ve TSS/TA oraninin 6nemli kriterler oldugunu
gostermistir. Optimal derim olum dénemi, Dortyol-Hatay kosullarinda yetistirilen 'Eyliil' Trabzon hurmasi
genotipi i¢in TCS 155-170 giinler ve 'Hachiya' Trabzon hurmasi ¢esidi i¢in TCS 170185 giinler arasindadir.
Elde edilen bulgulara gore, uzun siire depolamak ve meyveyi optimum ticari olgunluk ve kalitede tagimak
icin en uygun hasat olgunluk zamani 'Eyliil' Trabzon hurmasi genotipi icin Ekim aymin ikinci ve {iglincii
haftasi ve 'Hachiya' Trabzon hurmasi ¢esidi igin Ekim ortasi ve sonu arasinda oldugu belirlenmistir.

Anahtar Kelimeler: Trabzon hurmasi, buruk, meyve gelisimi, kalite, derim olum zamani.
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Introduction In the world, the production of astringent
persimmon cultivars is the more common than
non-astringent varieties. Generally, the storage
and shelf life of astringent persimmons are

Persimmon fruits (Diospyros kaki L.) are either
astringent or non-astringent during the maturity.

12



alatarim 2021, 20 (1): 12-21

shorter than non-astringent cultivars. Weight
loss, losses of fruit flesh firmness and fungal
disorders are postharvest quality losses that limit
the market value and storage life of persimmons
(Candir et al.,, 2010). Astringent persimmon
fruits very quickly softening and increase weight
losses in the shelf life. Even in the branch of the
tree is a quick softening. Harvested astringent
persimmons do not consume immediately
because of the very high tannin. Furthermore in
astringent persimmons, the problems like short
shelf life, short marketing period and various
factors (changes in the skin and flesh of fruit,
losses of fruit flesh firmness and weight loss
etc.) decrease its marketing value. Moreover,
there is still need of enough research to be done
especially  ‘Eylil” persimmon  genotype.
Commercially persimmons storage is not in
controlled atmosphere in Turkey. Storage is still
in cold stores and common storages. In general,
it is necessary to know the period of maximum
fruit size and highest level of fruit quality.
Knowing this will help to increase yield and
quality. In addition, the harvest of the products
in these periods will increase the income of the
producers originating from the high yield and
quality, will meet the demands of the domestic
and foreign markets and enable people to
consume quality products. However, these
periods may vary depending on the variety, the
cultural processes and the ecology of the region.
For this reason, it is necessary to determine the
most optimal harvest maturity periods for
varieties in different ecologies. The wide
variation during the harvest season is due to
climatic and ecological differences between the
growing regions in persimmon fruit growth,
quality and maturity. It is very important to
estimate the fruit size and to determine the times
of the growth stages (Godoy et al. 2008) for
yield management and fruit quality in the export
and domestic market. Different quality
characteristics  of  persimmon  cultivars
determining volatile compounds, chemical and
physical composition and have been studied
(Forbus et al., 1991; Senter et al., 1991; Taira,
1996; Ertiirk et al., 2003; 2004; Candir et al.,
2008; 2009; 2010; Ozdemir et al., 2014). The
accuracy of maturity and the ability to measure
are essential for consumer satisfaction and
efficient marketing.
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In order to determine the optimal harvest dates
of a fruit, it is necessary to monitor fruit growth,
changes in physical and chemical properties, and
use various ripeness indices. In order to
determine the most appropriate harvest dates of
a fruit, it is necessary to analyse fruit growth and
changes in physical and chemical properties
(Candir et al., 2009). However, there are limited
studies on maturation stages of persimmon
varieties grown in the Mediterranean Region of
Turkey. Toplu et al. (2011) determined that
physical and chemical changes during fruit
development of non-astringent ‘Fuyu’, ‘Jiro’,
‘O'Gosho’ and ‘Hana Fuyu’ persimmons.
According to the obtained findings, it was
determined that non-astringent persimmons
grown in east Mediterranean region reach
optimal maturity on 185" date after full bloom
(DAFB). Pollination variant non-astringent
(PVNA) “Vainiglia’, ‘Kaki Tipo’, ‘Harbiye’ and
‘Amankaki’  persimmon  cultivars = were
determined that physical and chemical changes
during fruit development and optimum harvest
maturity in Dortyol-Hatay ecological conditions
by Toplu et al. (2020). According to the
obtained findings, in the Eastern Mediterranean
Region, the optimum harvest time in PVNA
group persimmon varieties, along with fruit
flesh firmness, were reached the variety of
acceptable skin color in the ‘Amankaki’ cultivar
occurred after 155" DAFB and in other varieties
after the 185" DAFB.

The aim of this study is to determine the effects
of fruit development and physico-chemical
changes in the quality parameters on the
optimum harvest maturity of PCA ‘Eylil’
astringent persimmon genotype and PCA
‘Hachiya’ astringent persimmon variety grown
in  Dortyol-Hatay  conditions in  the
Mediterranean climate.

Materials and Methods
Fruit and Rootstock Material

This study was carried out in Dortyol-Hatay
conditions (36° 09° E, 36° 51’ N, altitude 9 m)
districts and ‘Eylil’ astringent persimmon
genotype and ‘Hachiya’ astringent persimmon
variety were obtained from 15 year—old trees
grafted on Diospyros lotus rootstock and planted
5 m x 6 m spacing under drip irrigation system
with fertilizer regime in orchard. Dértyol-Hatay
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province has a hot-dry summers and mild-rainy
winters. The average temperature and
precipitation for years have not been
significantly different between years, but the
average annual temperature is 19.1 °C and the
annual rainfall is 950 mm, soils are generally
sandy (sandy: 646 — 693, loamy: 245 — 270 and
clay: 64 — 70 g kg™) and alkaline (pH 7.8) in the
orchard of the research. Eyliil’ persimmon is a
local and astringent with recipient colors
genotype and ‘Hachiya’ astringent persimmon
variety, which production has become
widespread in east Mediterranean region of
Turkey. In the persimmon production region
where the experiment was conducted, farmers
start the season with ‘Eylil’ astringent
persimmon genotype followed by ‘Hachiya’
astringent persimmon variety.

Methods and Quality Analyses

Fruit samples for both varieties were taken after
June drop. Then chemical and physical qualities
were analyzed on fruit samples. Fruit length and
width (mm) were measured total 150 fruit
(labeled 10 fruits from 5 different branches from
3 different trees) using a digital caliper
(Mitutoyo absolute digimatic caliper, Japan) on
each time at approximately fortnight intervals,
every tree have been accepted as a repetition and
fruit length and width measurements were made
at the same fruits from beginning to end of the
sampling. Fruit weight (g) was measured with a
laboratory balance (Ohaus Adventurer, ABD)
with an accuracy of 0.01 g. Fruit flesh firmness
was analyzed with an Effegi penetrometer
(Model FT 327) in the force in kilograms
according to Candir et al. (2010) and the results
were translated into Newton (N). Fruit skin and
flesh color (L* and h°) was assessed using the
CIELAB (L* a* b*) color space using a CR-300
Minolta Chroma Meter (Konica Minolta, Osaka,
Japan). Total soluble solid (TSS) content was
defined in the juice from 10 fruit per replicate
with a digital refractometer (Atago Model
ATC-1E, Tokyo, Japan) at 20 °C and results
were explained as %. Titratable acidity (TA)
content was determined (as malic acid
equivalent) by potentiometric method. Juice pH
value was analyzed by digital pH-meter (Hanna
Instruments, HI 2211 pH/ORP meter, ABD).
TSS/TA ratio was calculated on the samples.
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Statistical Analysis

The study was performed over a two—year
period. Data were represented as the mean of 2
experimental years. The data were analyzed
using statistical software SAS 9.4 procedures
(SAS Institute Inc., Cary, NC., USA) as a
“Completely randomized block” design by
ANOVA and the mean separation was carry out
using Tukey's Multiple Range test at the p <0.05
level and AS's Proc GLM procedure.

Results and Discussion

In ‘Eylal’ persimmon genotype and ‘Hachiya’
persimmon variety, flowering was finished
between 30 April and 3 May in Dortyol region
during the 2 years of study. The period between
the start and end of flowering had generally
been 2 weeks. Growth conditions (climate and
soil conditions and cultural practices) were
similar throughout the two experimental years.
There are no significant differences among years
at p<0.05 level. The period from the days after
full bloom to the harvest time, which varies
depending on the variety and ecology, is
between 120 and 190 days (Mowat and George
1996). Flowering time and flowering periods
was similar to those of Antalya (Onur, 1995),
which has a similar ecology and was earlier than
that of Samsun (Akbulut et al., 2004) and
Yalova (Tangu et al., 2004), which have a cooler
ecology and a shorter flowering period.

Fruit Length, Width and Weight

Fruit length was 23.01 mm on the 35" DAFB
for ‘Eylil’ persimmon genotype and rose to
49.89 mm on the 215" DAFB and was 31.26
mm on the 35" DAFB for ‘Hachiya’ persimmon
variety and raised to 85.38 mm on the 215%
DAFB in Dortyol-Hatay conditions (Fig. 1 and
2). Fruit width was 25.54 mm on the 35" DAFB
for ‘Eylil’ persimmon genotype and rose to
55.72 mm on the 215" DAFB and was 38.47
mm on the 35" DAFB for ‘Hachiya’ persimmon
variety and increased to 80.92 mm on the 215"
DAFB in Doértyol conditions (Fig. 1 and 2).
Fruit weight was 20.76 g on the 35" DAFB for
‘Eylil” persimmon genotype and rose to 96.35 g
on the 215" DAFB and was 36.12 g on the 35"
DAFB for ‘Hachiya’ persimmon Vvariety and
increased to 259.84 g on the 215" DAFB in
Daortyol region (Fig. 1 and 2). Depending on
fruit development, cultural practices such as
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thinning, fertilizing, irrigation and climatic
conditions affect fruit weights. Similar results
were described by Toplu et al., (2020).

Fruit Flesh Firmness

Fruit flesh firmness (FFF) was analyzed from
the 65" DAFB. FFF tented to decrease in
‘Eylil” persimmon genotype and ‘Hachiya’
persimmon variety. FFF was 78.50 N on the 65™
DAFB for ‘Eylul’ persimmon genotype and
decreased to 7.35 N on 215" DAFB and was
83.37 N on 65" DAFB for ‘Hachiya’ persimmon
variety and reduced to 21.83 N on 215" DAFB
in Dortyol-Hatay conditions (Fig. 1 and 2). The
softening of the fruit flesh affects and limits the
transportation, efficient marketing and storage
life of persimmon fruit. FFF is a very important
harvest maturity parameter. In persimmons, if
FFF is 51-54 N, the period in which this value is
obtained can be considered as the optimal
harvest time (Harker and Forbes, 1997). In
addition, if waiting for optimum maturity, the
FFF of the harvest period should not be below at
17.8 N for marketable quality (Crisosto et al.,
1995). ‘Eylal’ persimmon genotype fell below
the marketability limit of 17.8 N on 215"
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DAFB, while ‘Hachiya’ persimmon variety
remained above the marketability limit.

Total Soluble Solid (TSS) Content

Fruit juice was obtained on the 65" DAFB.
Although increases and decreases occurred in
TSS content of fruit juice, it was 13.87% on 65"
DAFB for ‘Eylil’ persimmon genotype and
increased to 23.40% on 215" DAFB and was
16.07% on 65" DAFB for ‘Hachiya’ persimmon
variety and increased to 23.40% on 215" DAFB
in Dortyol conditions (Fig. 1 and 2). A range of
Minimum maturity of 13-25% for TSS content
at harvest is mentioned Onur and Onur (1997),
Akga et al. (1999) and Toplu et al. (2011; 2020).
Soluble solids of 21-23% at harvest in
‘Hachiya’ are reported by Crisosto et al. (1995).
TSS amount can vary importantly according the
individual tree characteristics in the persimmon
fruit orchard. Therefore, TSS should be
evaluated together with other maturity
parameters in determining fruit maturity. It has
been reported that the amount of TSS in the fruit
should reach 14%, which is the level required
for export (George et al., 1994).
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Figure 1. Variations determined in fruit length, width, weight and flesh firmness, TSS content and
TSS/TA ratio during fruit development period for ‘Eyliil’ persimmon genotype grown under
Daortyol region. Vertical error bars represent the standard deviation of the mean, and when
absent fall within the area of the symbol. Means were obtained from pooling of two-year data

with three replicates in each year

16



alatarim 2021, 20 (1): 12 - 21

1000
Lly, 01
00,10
0,0
0,0
50,0
40,0
30,0

Fruit length {nm}

20,10
(LU
0,0

TS5/ TA rutio

200

0,0

Frusit lesh firmness (N)

200

TOM 4

G0 -

500

400 4

30 S

100

——Fruit length

—a— Fruit width

Davs after full bloom

=TSS5 /TA

—s— Fruit weight

30 65 B0 %5 110 125 140 155 17O 185 2000 215

35

(0=

ill}lé-S

2 %5 110 125 140 155 170 185 200 215

Days after full bloom

——Frurit flesh finnmess

—e— TS5

-+

B0

+

125 140 155

Days after full bloom

1000
40,0
80,0
70,0
60,0
50.0
40,0

- 30,0

20,0
10,0
LX)

+ 20,0

+ 10,0

Fruit wadih {(mm}

Fruit weight ()

Total soluble solid (%)
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TSS/TA ratio during fruit development period for ‘Hachiya’ persimmon variety grown under
Daortyol region. Vertical error bars represent the standard deviation of the mean, and when
absent fall within the area of the symbol. Means were obtained from pooling of two-year data

with three replicates in each year
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when absent fall within the area of the symbol. Means were obtained from pooling of two-year
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Titratable Acidity (TA) Content

Although, TA amount in the form of increases
and decreases, TA content was decreased
towards maturity. TA amount was 0.40% on 65"
DAFB for ‘Eylul’ persimmon genotype and
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reduced to 0.34% on 215" DAFB and was
0.45% on 65" DAFB for ‘Hachiya’ persimmon
variety and decreased to 0.37% on 215" DAFB
in Dortyol-Hatay conditions (Fig. 3 and 4).
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TSS/TA Ratio

Although increases and decreases were found
TSS and TSS/TA during fruit development,
TSS/TA ratio was over 30.00 at day for both
varieties (Fig. 1 and 2). Toplu et al. (2011;
2020) were reported similar results for TSS/TA
rate.

Juice pH Value

Juice pH values were decreased as fruit reached
maturity for ‘Eylil’ persimmon genotype and
‘Hachiya’ persimmon variety during the study.
pH value was 5.71 on 65" DAFB for ‘Eyliil’
persimmon genotype and decreased to 5.62 on
215" DAFB and was 5.30 on 65" DAFB for
‘Hachiya’ persimmon variety and decreased to
5.34 on 215" DAFB in Dértyol regions (Fig. 3
and 4).

Fruit Skin and Flesh Color

L* value of fruit skin color was 54.26 on 65"
DAFB for ‘Eylil’ persimmon genotype and
increased to 55.10 on 215" DAFB and was
45.65 on 65" DAFB for ‘Hachiya’ persimmon
variety and increased to 57.94 on 215" DAFB in
Dortyol conditions (Fig. 3 and 4). h° value of
fruit skin and flesh color was decreased during
maturity in ‘Eylil” persimmon genotype and
‘Hachiya’ persimmon variety. h® value of fruit
skin and flesh color was 120.19° and 95.13° on
65" DAFB for ‘Eyliil” persimmon genotype and
decreased to 52.49° and 69.33° on 215" DAFB,
respectively and was 126.93° and 94.08° on 65"
DAFB for ‘Hachiya’ persimmon Vvariety and
decreased to 54.94° and 74.03° on 215" DAFB
in Dortyol conditions (Fig. 3 and 4). It can be
said that the turning from green to orange color
improved significantly at harvest maturity and
color of the skin turned to reddish orange for
‘Eyliil” persimmon genotype and ‘Hachiya’
persimmon variety on day 215" DAFB. Fruit
skin color is a very good and important criterion
in the determination of optimal harvest period of
maturity (Kitagawa and Glucina, 1984). The
skin brightness of the mature fruit was higher
than in it’s the case at the beginning. L* value of
fruit skin color was raised toward harvest
maturity.

Conclusion

The data showed that skin color especially h°
value, FFF, fruit size, TSS and TSS/TA ratio
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were important parameters in the determination
of optimal harvest maturity. Based on all data,
such a period lies between 155-170"" DAFB for
‘Eyliil’ persimmon genotype and between
170-185" DAFB ‘Hachiya’ persimmon varieties
in Dortyol-Hatay conditions. According to the
obtained findings, it was determined that PCA
‘Eylil’ persimmon genotype grown in east
Mediterranean region reach optimal maturity on
between the second or the third weeks of
October and mid or end of October were the
optimal harvest period for PCA ‘Hachiya’
persimmon variety in order to fruit quality,
shipping, efficient marketing and adequate
storage life at optimal commercial maturity.
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Hacilar (Kayseri) Yoresi Kayisilarimin (Prunus armeniaca L.) Seleksiyonu

Oguz SAGLAM Ercan YILDIZ Mehmet YAMAN
Erciyes Universitesi Ziraat Fakiiltesi Bahce Bitkileri Boliimii, Talas/Kayseri

Oz

Bu ¢alisma, Erciyes daginin eteklerinde kurulmus ve ¢ok uzun yillardir Anadolu insanina ev sahipligi yapmakta
olan Kayseri iline bagli Hacilar ilgesinde gerceklestirilmistir. Bolge 6zellikle yazlik bag evleriyle meshur olup,
hemen hemen her evin bahgesinde tohumdan yetigmis kayisi agaglar1 bulunmaktadir. Bu durum bdlgenin kayist
gen kaynaklari acisindan zengin bir havuza sahip oldugunu gostermektedir. Calisma, 2019-2020 yillarinda
kayisi popiilasyonu icerisinde kayda deger bulunan 41 genotip tizerinde yiiriitiilmiistiir. Genotiplerde fenolojik
gozlemlerden; tomurcuk patlamasi, ilk ¢igeklenme, tam c¢igeklenme, ¢igeklenme sonu ve hasat tarihleri
belirlenmis ve meyve gelisme siireleri hesaplanmigtir. Tam ¢igeklenme periyodu 26 Mart-10 Nisan tarihleri
arasinda gergeklesirken, bu siireg bazi genotiplerde 14-15 Nisan tarihlerine kadar siirmiistiir. Genotipler
olgunlasmalarint 97 giin (H-19 nolu genotip) ile 120 giin (H-28 nolu genotip) arasinda tamamlayarak hasat
olumuna gelmiglerdir. En yiiksek meyve agirligi 34.86 g ile H-23 nolu genotipte, en diigiik meyve agirhigi ise
8.37 g ile H-38 nolu genotipte belirlenmistir. Genotiplerin SCKM igeriklerinin %13.9 (H-21 nolu genotip) ile
%21.0 (H-16 nolu genotip) arasinda dagilim gosterdikleri tespit edilmistir. Calismada kayis1 genotipleri meyve
verim ve kalite 6zellikleri bakimindan “Degistirilmis Tartili Derecelendirme Sistemi” ile puanlanmis olup, 625
ve lizeri puan alan genotipler timitvar olarak bulunmustur. Bu genotiplerin 1slah ¢aligmalarina fayda saglayacagi
ongoriilmektedir.

Anahtar Kelimeler: Erciyes, kaysi, seleksiyon, fenoloji, pomoloji.
Selection of Apricot (Prunus armeniaca L.) Genotypes Located in Hacilar of Kayseri

Abstract

This research was carried out in Hacilar district of Kayseri, which was established in the lower parts of Erciyes
Mountain and has been housed for Anatolia people for many years. The region’s summer villas are especially
famous, and there are apricot trees grown from seed in every home garden. This situation shows that the region
has rich gene resources of apricot. The study was conducted in 2019 and 2020 years, and 41 promising
genotypes were selected from apricot population. In the research, phenological stages such as bud brust, first,
full and last flowering date, harvest date and fruit ripening time were examined. While the full flowering period
was between March 26 and April 10, the flowering lasted until April 14-15 in some genotypes. The genotypes
reached their fruit maturity between 97 days (genotype H-19) and 120 days (genotype H-28). The heaviest fruit
was obtained from genotype H-23 with 34.86 g, and the lowest fruit weight was recorded for genotype H-38
(8.37 g). The fruit total soluble solid content varied between 13.9% (genotype H-21) and 21.0% (genotype H-
16). In this study, by modified weight grading test, the genotypes which scored 625 or over were considered,
and these will benefit in the breeding studies.

Keywords: Erciyes, apricot, selection, phenology, pomology.
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Tirkiye, bulundugu konum itibariyla farkli
ekolojik kosullara ve bu ekolojilerin de
olusturdugu bir¢ok avantaja sahiptir (Tan, 2010).
Tiirkiye’nin ozellikle diinya {izerinde bulunan
bitki gen merkezlerinin kesistigi  yerde
bulunmasi, dogal bitki gen kaynaklan
bakimindan oldukca zengin durumda olmasina
zemin hazirlamistir. Tirkiye birgok meyvenin

yetistirilmesinde toprak ve iklim kosullar
bakimindan sahip oldugu uygun kosullar ve
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bunun yani sira tiir ve gesit sayisinin da fazla
olmasi nedeniyle diinyada onemli bir meyve
treticisi lilke konumundadir (Pinar ve ark.,
2013). Diinyada ozellikle sert ¢ekirdekli meyve
iretiminde st siralarda yer almaktadir. Sert
cekirdekli meyveler igerinde iilkemizde en ¢ok
iretimi yapilan meyve tilirlerinden birisi de
kayisidir (Uzun ve ark., 2018).

Diinya iizerinde kayis1 yetistiriciligi ekonomik ve
ticari olarak belli bolgelere dagilim gdstermistir.
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Ozellikle Akdeniz’e kiyist olan iilkemizin de
dahil oldugu ltalya, Ispanya, Fransa gibi Avrupa
iilkeleri ile Misir, Cezayir ve Fas gibi Kuzey
Afrika iilkeleri kayisi {iretiminde On siralarda
bulunan iilkelerdir. Son yillarda ise Orta Asya ve
Yakin Dogu iilkelerinden Ozbekistan, Iran,
Pakistan kayisi1 tiretimi konusunda diinyada one
¢ikan {llkeler haline gelmistir (FAO, 2019).
Ulkemiz kayisi iiretiminde séz sahibi iilke
olmasina karsin, kayis yetistiriciligine yonelik;
ilkbahar ge¢ donlariin neden oldugu kayiplar, i¢
ve dis pazarda degisen tiiketici istekleri, son
yillarda basta Ozbekistan olmak iizere baz1 Orta
Asya llkelerinin kuru kayis1 iiretim ve
ihracatinda meydana gelen gelismeler gibi farkli
tehditler mevcuttur. Tiirkiye’nin kayis1 iiretimi ve
ihracatindaki liderligini devam ettirebilmesi i¢in
kayisi  tariminda  karsilagilan  sorunlarin
cOziimiine katki sunacak yeni kayis1 ¢esitlerinin
1slah edilmesi biiylik 6nem tagimaktadir (Asma
ve ark., 2017).

Kayisiin esas anavatant Anadolu olmamasina
ragmen, iilkemizin degisik yorelerinde kayisinin
yiizlerce yil tohumla c¢ogaltilmasi ve farkli
ekolojik kosullara adaptasyonu nedeniyle tarihsel
strecte, iilkemizin sekil, irilik ve renk
bakimindan zengin bir genetik cesitlilige sahip
olmasi oldukga kiymetlidir (Asma ve ark., 2017).
Kayisida 1slah programlarinin 6ncelikli amaglari;
meyve kalitesi iyi, ilkbahar ge¢ donlarina
dayanikli, ge¢ ciceklenen ve hasat zamani uzun
olan genotipleri segmektir (Bolat ve Giileryiiz,
1995; Balta ve ark., 2002; Cukadar ve ark., 2007).

Yapilan bu ¢alismada, Erciyes dagi eteklerinde
yer alan  Hacilar  ilgesindeki  kayisi
popiilasyonundan meyve verim ve Kalitesi
acisindan {stiin Ozellik gosteren genotiplerin
belirlenmesi amaglanmistir. Bu ydre, tohumdan
yetisen kayis1 popiilasyonuna sahip olmasi ve
daha oOnce iistiin Ozellikli genotip segimine
yonelik herhangi bir caligmanin yapilmamasi
nedeniyle secilmistir.

Materyal ve Yontem

Aragtirma Kayseri ili Hacilar ilgesinde yer alan
kayis1 plantasyonlarimda 2019-2020 yillarinda 2
yil siireyle gerceklestirilmistir. Bu kapsamda
tohumdan yetismis 10 yas ve ustii agaglar
gdzlemlenmis ve amaca uygun verimli genotipler
bitkisel  materyal olarak  kullanmilmustir.
Calismanin ilk yilinda farkli 6zellik gosteren 32
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adet genotip belirlenmis, bu genotiplere ikinci y1l
9 genotip daha eklenerek incelenen genotip sayist
41’¢ ¢ikartilmustir.

Caligmanin yiiriitiildiigii Hacilar ilgesi, Kayseri il
merkezine 11 km mesafede ve Erciyes daginin
kuzey eteklerinde kurulmus bir ilgedir. Ilce deniz
seviyesinden ortalama 1350 m yiiksekte olup 165
km?’lik bir yiiz 6l¢iime sahiptir (Anonim, 2020a).
Erciyes daginin eteklerinde konumlanmasindan
dolayr arazi volkanik kaya ve tepelerden
meydana gelmis olup, giineyden kuzeye ve
batidan doguya dogru egimli bir yapiya sahiptir
(Anonim, 2020b). ilce sert bir karasal iklime
sahip olup, yazlan sicak ve kurak, kislar1 soguk
ve yagisli gegmektedir. Kis doneminde-32.5
°C’ye kadar diisen gece sicakliklar1 yaninda,
donlu giinlerin sayis1 ortalama 130 giin
civarindadir. Bundan dolayi, yetistirilecek meyve
tiirii sayist sinirli kalan ilgede kayisit Onemli
meyve tilirlerinin baginda gelmektedir.

Yontem

Calismada, genotiplerin se¢imi bulunduklar
ortamda diger genotiplere gore gec ¢igeklenme
ozelligine sahip olup olmadiklarina bakilarak
yapilmistir. Bélgede calismanin her iki y1linda da
ilkbahar ge¢ donlar1 goriildiigiinden 2019 yilinda
32 genotipten, 2020 yilinda ise ilk yil segilen 10
genotip ile 9 yeni genotipten meyve ornekleri
toplanmis ve bunlarda pomolojik analizler
gergeklestirilmistir. 2020 yilimin Mart ve Nisan
aylarinda {izerinde ¢aligmaya deger goriilen bu
genotiplerde fenolojik gozlemler yapilirken,
genotipler ayrica geg ¢iceklenme ve verimlilik ile
albeni ve dig goriiniis gibi meyve kalite
ozellikleri agisindan degerlendirilmistir. On
secimi yapilan genotiplerin isimlendirilmesinde
Hacilar ilgesinin bas harfi olan “H” harfi ile
secilme  swrasin1  belirten say1  birlikte
kullanilmistir. Belirlenen kayist genotiplerinin
bulundugu yerler ve bu genotiplerin tahmini agag
yaslar Cizelge 1’de verilmistir.

Genotiplerde  fenolojik  gozlemler  olarak
tomurcuk patlamasi, ilk ¢iceklenme, tam
cigeklenme ve ¢igceklenme sonu tarihleri ile derim
tarihi kaydedilirken, tam ¢igeklenmeden hasada
kadar gecen giin sayist hesaplanmigtir. Tam
cigeklenme zamani olarak ¢igek tomurcuklarinin
yaklasik %70’inin ag¢tig1 donem baz alinirken, bu
ozellik agisindan genotipler erkenci (< 30 Mart),
orta (31 Mart — 4 Nisan) ve gegci (> 5 Nisan)
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olarak gruplandirilmigtir. Fenolojik goézlemler
kayis1 genotiplerinde Yilmaz (2008) tarafindan

kullanilan yontem temel almarak

gerceklestirilmistir.

Cizelge 1. Kayis1 genotiplerine ait konum bilgileri ile rakim ve agac yas1 6zellikleri

Genotip Bulundugu Cografi Konumu Rakim Tahmini
No Mevki (Kuzey Enlem-Dogu Boylam) (m) Agag Yasi
H-1 Zincirli 38°39° 54.0” - 35" 28’ 25.7” 1249 17-23
H-2 Zincirli 38°39’49.0” - 35° 28> 24.2” 1266 12-15
H-3 Zincirli 38°39°50.4” — 35° 28> 25.0” 1262 12-15
H-4 Zincirli 38'39>47.2” - 35° 28> 23.9” 1274 15-20
H-5 Zincirli 38'39> 46.8” - 35" 28> 24.6” 1373 20-25
H-6 Zincirli 38'39° 47.5” - 3528 22.1” 1273 15-20
H-7 Zincirli 3839 47.2”-35° 28> 22.4” 1274 15-20
H-8 Zincirli 3839 47.2”-35° 28> 15.2” 1273 10-15
H-9 Begendik 38°38° 32.6” - 35" 25’ 43.0” 1371 25-30

H-10 Begendik 38°38° 34.4” - 35° 25’ 43.7” 1369 30-35
H-11 Begendik 38°38’ 34.1” - 35" 25° 44.0” 1370 35-40
H-12 Begendik 38°38°33.7” - 35" 25’ 43.3” 1370 15-20
H-13 Sakar Ciftligi 38°38° 16.1” - 35°24° 10.8” 1392 25-30
H-14 Sakar Ciftligi 38°38° 16.1” - 35° 24> 11.2” 1391 20-25
H-15 Begendik 38°38°17.2” — 35° 24’ 53.6” 1394 25-30
H-16 Begendik 38°38°17.2” - 35° 24’ 54.0” 1393 25-30
H-17 Begendik 38°38°17.9” - 35° 24’ 54.7” 1391 20-25
H-18 Begendik 38°38°16.8” - 35°24° 55.1” 1393 25-30
H-19 Begendik 38°38°17.5”-35°24°55.1” 1392 25-30
H-20 Gelbula 38°41°11.8”-35° 20’ 44.2” 1042 10-15
H-21 Gelbula 38°41° 12.5” - 35° 20’ 44.2” 1041 10-15
H-22 Gelbula 38°41°10.3” - 35°20° 43.4” 1046 15-20
H-23 Gelbula 38°41°17.9” - 35°20° 36.2” 1048 10-15
H-24 Gelbula 38°41°19.7° - 35°20° 25.4” 1041 10-15
H-25 Gelbula 38°41°19.0” - 35°20° 17.9” 1035 10-15
H-26 Gelbula 38°41°18.6” - 35°20° 17.5” 1036 10-15
H-27 Gelbula 38°41°19.0” - 35°20° 16.4” 1035 15-20
H-28 Gelbula 38°41°19.0” - 35°20° 20.0” 1037 15-20
H-29 Hiirmetci 38°41° 30.8” - 35°18° 56.2” 1039 15-20
H-30 Hiirmetci 38°41° 29.8” - 35°18° 55.8” 1040 15-20
H-31 Karpuzsekisi 38°41° 25.4” - 35° 18 50.0” 1038 15-20
H-32 Karpuzsekisi 38°41° 25.8” - 35° 18 50.4” 1038 15-20
H-33 Karpuzsekisi 38°41° 26.5” - 35°18° 50.8” 1040 10-15
H-34 Gelbula 38°41°19.3”-35°20° 16.8” 1036 15-20
H-35 Gelbula 38°41°11.8” - 35720’ 44.2” 1042 25-30
H-36 Gelbula 38°41° 20.0” - 35° 20’ 25.8” 1041 10-15
H-37 Karpuzsekisi 38°41°29.8” - 35° 18 55.8” 1041 10-15
H-38 Karpuzsekisi 38°41°30.1” - 35° 18 55.4” 1045 12-14
H-39 Karpuzsekisi 38°41°29.8” - 35° 18 56.2” 1043 10-15
H-40 Gelbula 38°41° 20.0” - 35°20° 17.2” 1038 13-15
H-41 Gelbula 38°41° 25.4” - 35° 18° 50.8” 1040 10-13

Aragtirmanin iretici bahgelerinde yiiriitiilmesi
nedeniyle  verim  degerlendirilmesi  1-5
puanlamasina goére cok verimli, verimli, orta
verimli, diisik verimli ve verimsiz olarak
yapilmigtir. Pomolojik ozellikler belirlenirken,
calismanin yiriitildiigi 2019 ve 2020 yillarinin
temmuz ayinda hasat olumuna gelmis agaci
temsil edecek 30’ar meyve toplanmustir.
Meyvelerin dig goriiniisleri renk, parlaklik ve
albenileri dikkate alinarak ¢ok giizel, giizel, orta,
kot ve ¢ok kotii olarak smiflandirilmistir.
Meyvelerde yapilan analiz ve 6lgtimler ile meyve
agirhigi, meyve yiiksekligi, meyve boyu, meyve
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eni, cekirdek agirligi, meyve et sertligi ve SCKM
icerikleri belirlenmistir. Ayrica meyve agirhig
dikkate alinarak UPOV kriterlerine gore
genotipler meyve iriligi bakimindan ¢ok biiyiik
(>44.9 g), bliyiik (35.0-44.9 g), orta (25.0-34.9
g), kiiciik (20.0-24.9 g) ve cok kiiciik (<20.0 g)
olarak  gruplandirilmigtir.  Diger  yandan
genotiplerde et/¢ekirdek orami yiiksek (>12.0),
orta (8.0-12.0) ve diisiik (<8.0); meyve et sertligi
ise ¢ok sert (>6.9 kg-kuvvet), sert (5.0-6.9 kg-
kuvvet), orta (3.0-4.9 kg-kuvvet), yumusak (1.0-
2.9 kg-kuvvet) ve ¢ok yumusak (<1.0 kg-kuvvet)
olarak siniflandirilmstir.
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Aragtirma sonucunda genotipler iizerinde yapilan
fenolojik gozlemler ve pomolojik analizler

sonucu  elde edilen  wveriler  “Tartili
Derecelendirme Yontemi” (Yazgan, 1979)
kullanilarak degerlendirilmistir. Kayisi
genotiplerinin seciminde daha  Onceki

calismalarda kullanilan (Durgag, 2001; Abaci ve
Asma, 2010; Dogru Cokran, 2020) bu yontem,
tarafimizdan  modifiye  edilmistir.  Tartihi
derecelendirmeye esas alinan 6zellikler ve 6nem

derecesine gore bu Ozelliklere verilen etki
puanlart ile sif degerleri ve puanlart Cizelge
2’de verilmistir.

Arastirmada 41 kayis1 genotipi morfolojik,
fenolojik ve pomolojik o6zellikler bakimindan
incelenmistir. Tiim Olgiimler ii¢ tekrarli olarak
gerceklestirilmis ve ozelliklere ait ortalama ve
standart sapma degerleri seklinde rapor
edilmistir.

Cizelge 2. Tartili derecelendirme yontemine gore puanlama sistemi

Ozellikler ve Etki Puanlar:

Siif Degerleri ve Puanlar:

Verimlilik (25)

Cigeklenme zamani (20)
Meyve iriligi (20)

Meyvede et/cekirdek orani (5)
Meyve Et Sertligi (5)

SCKM orani (10)

Meyve dis goriiniigi (15)

Cok verimli (10), Verimli (8), Orta verimli (5), Diisiik verimli (3), Verimsiz (1)
Gegci (10), Orta (5), Erkenci (1)

Cok biiyiik (10), Biiyiik (8), Orta (5), Kiiciik (3), Cok kiigiik (1)

Yiiksek (10), Orta (5), Diistik (1)

Cok sert (10), Sert (8), Orta (5), Yumusak (3), Cok yumusak (1)

> %24.9 (10), %18.0 — 24.9 (7), %9.0 — 17.9 (3), < %9.0 (1)

Cok giizel (10), Giizel (8), Orta (5), Kétii (3), Cok kotii (1)

TOPLAM (100)

Bulgular ve Tartisma
Fenolojik Bulgular

Calismada yer alan genotiplerden elde edilen
fenolojik gbzlem sonuglari Cizelge 3’de
sunulmustur. Genotiplerde tomurcuk kabarmasi
ilk olarak 22-23 Subat tarihlerinde baslayip, 10-
12 Mart tarihlerine kadar siirmiistiir. Cigeklenme
baslangici tomurcuk kabarmasindan yaklagik 23-
30 giin sonra baglamis olup, 20 Mart ile 5 Nisan
araliginda gerceklesmistir. En erken gigeklenen
genotipler; H-1, H-3, H-4, H-6 ve H-7 nolu
genotipler olurken, H-13, H-14 ve H-40 nolu
genotipler Nisan aymin hemen basinda agmaya

baslayarak en son ¢igeklenen genotipler
olmuslardir. Genotiplerde tam ciceklenme
periyodu 26 Mart-10 Nisan araliginda

gergeklesirken, ¢igeklenme bazi genotiplerde 14-
15 Nisan tarihine kadar siirmiistiir. Ozellikle H-
40 nolu genotip, ayni tarihlerde c¢iceklenen
genotiplere gore yaklasik 350 m daha disiik
rakimda yer almasi dolayisiyla dikkati ¢ekmistir.
Bu agidan bu genotip tizerinde durulmaya deger
goriilmektedir.

Calismada gozlemlenen ¢iceklenme zamanlarina
gore genotiplerin %41.5’inin (17 adet) 30 Mart
ve Oncesi ¢i¢eklenerek erkenci, %39.0’min (16
adet) orta mevsim ve %19.5’inin (8 adet) ise 5
Nisan ve sonrasi ¢igeklenerek gecci oldugu
belirlenmistir.  Genotiplerde  ilk  meyve
olgunlasmasi1 5 Temmuzda H-19 nolu genotip ile
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baglamis olup, en gecci genotip 22 Temmuzda ilk
meyvelerini olgunlastiran H-29 nolu genotip
olmustur. Tam ¢i¢eklenmeden hasada kadar
gecen sire 97 giin ile 120 giin arasinda

gerceklesmistir. Aga¢ verimi yetistiricilikte
kuskusuz bir ¢esidin tercih edilmesinde en
onemli  faktorlerden  birisidir.  Caligmada

genotiplerin %31.7sinin (13 adet) ¢ok verimli ve
%43.9’unun (18 adet) verimli  oldugu
belirlenmigtir.

Genel olarak kig aylarinin soguk gectigi yillarda
tomurcuk gelisiminin yavas, 1lik gectigi yillarda
ise hizli oldugu bircok aragtirmaci tarafindan
vurgulanmistir (Pinar ve ark., 2011; Acarsoy-
Bilgin ve Misirli, 2016). Benzer sekilde tam
¢igeklenme zamani ve ¢iceklenme siiresinin tiir,
gesit, eckoloji ve yillara gore degistigi,
ortalamanin {izerindeki hava sicakliklarinin tam
ciceklenme zamanimi etkiledigi, ¢iceklenme
siiresi ve olgunlagsma periyodunu kisalttig
bildirilmistir  (Karagali, 2004). Erzincan’da
yapilan seleksiyon c¢alismasinda belirlenen 17
kayisi ile zerdali cesit ve tiplerinde, ¢igeklenme
siresinin 5-17 giin arasinda degistigi, tam
cigeklenmeden hasata kadar gegen siirenin 89-
111 giin oldugu, gecci bir ¢esit olan ‘Giiz Erigi’
kayis1 ¢esidinde ise 163 giine kadar ¢iktigi
belirtilmistir (Cukadar ve ark., 2007). Son ve
Bahar (2018), iilkemizin en sicak bdlgelerinden
biri olan Antalya’nin Manavgat ilgesinde
‘Beliana’, ‘Feriana’, ‘Ninfa’ ve ‘Precoce de
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Tyrinthe’ ¢esitleri ile yaptiklar ¢aligmada, ilk
ciceklenmenin 6-8 Mart, meyvelerin hasat
tarihlerinin ise 11-23 Mayis arasinda oldugunu

bolgede ¢esitlerin oldukca erken gigeklenmeye
basladig1 ve meyvelerin olgunlasmasinin 65 ile
75 glin arasinda oldugu belirtilmistir.

bildirilmislerdir.

Sicakliginda

etkisiyle

bu

Cizelge 3. Kayisi genotiplerinin bazi fenolojik ve verim 6zellikleri

Genotip Tomurcuk Ciceklenme Tam . Hasat L
No Kabarmasi Baslangici Ciceklenme Cigeklenme Sonu Tarihi Verimlilik
H-1 22-25 Subat 20-23 Mart 26-28 Mart 2-5 Nisan 17-23 Temmuz  Verimli
H-2 23-26 Subat 21-24 Mart 27-29 Mart 3-6 Nisan 10-15 Temmuz Orta verimli
H-3 22-25 Subat 20-25 Mart 27-29 Mart 1-4 Nisan 16-20 Temmuz  Verimli
H-4 22-25 Subat 20-25 Mart 27-29 Mart 1-4 Nisan 15-21 Temmuz Orta verimli
H-5 26-29 Subat 22-25 Mart 27-29 Mart 2-5 Nisan 16-21 Temmuz  Verimli
H-6 22-25 Subat 20-25 Mart 27-29 Mart 1-4 Nisan 8-15 Temmuz  Orta verimli
H-7 22-25 Subat 20-25 Mart 27-29 Mart 2-5 Nisan 9-14 Temmuz Verimli
H-8 25-28 Subat 22-27 Mart 31 Mart-1 Nisan 3-6 Nisan 10-15 Temmuz Orta verimli
H-9 22-26 Subat 22-27 Mart 31 Mart-2 Nisan 3-7 Nisan 9-15 Temmuz Orta verimli

H-10 25-28 Subat 23-28 Mart 31 Mart-2 Nisan 4-7 Nisan 8-15 Temmuz Diisiik verimli
H-11 25-28 Subat 23-28 Mart 31 Mart-2 Nisan 4-7 Nisan 10-16 Temmuz Orta verimli
H-12 25-28 Subat 23-28 Mart 31 Mart-2 Nisan 4-7 Nisan 9-15 Temmuz Orta verimli
H-13 4-7 Mart 1-4 Nisan 8-10 Nisan 12-15 Nisan 15-20 Temmuz  Cok verimli
H-14 7-10 Mart 1-5 Nisan 7-9 Nisan 11-14 Nisan 14-19 Temmuz  Verimli
H-15 5-8 Mart 30 Mart-2 Nisan 5-6 Nisan 9-12 Nisan 17-22 Temmuz  Verimli
H-16 28 Subat-1 Mart ~ 28-31 Mart 5-7 Nisan 9-12 Nisan 8-14 Temmuz  Cok verimli
H-17 5-8 Mart 30 Mart-2 Nisan 5-6 Nisan 8-10 Nisan 15-20 Temmuz  Verimli
H-18 5-8 Mart 30 Mart-2 Nisan 5-6 Nisan 8-10 Nisan 9-15 Temmuz Verimli
H-19 5-8 Mart 30 Mart-2 Nisan 5-6 Nisan 8-10 Nisan 5-10 Temmuz Verimli
H-20 26-29 Subat 24-27 Mart 28-30 Mart 1-3 Nisan 8-13 Temmuz  Cok verimli
H-21 1-3 Mart 25-28 Mart 31 Mart-1 Nisan 3-5 Nisan 20-25 Temmuz  Verimli
H-22 1-3 Mart 25-28 Mart 31 Mart-1 Nisan 3-5 Nisan 15-21 Temmuz Cok verimli
H-23 26-29 Subat 23-26 Mart 29-30 Mart 2-4 Nisan 13-17 Temmuz Orta verimli
H-24 1-4 Mart 26-29 Mart 31 Mart-2 Nisan 4-6 Nisan 14-19 Temmuz  Verimli
H-25 26-29 Subat 22-25 Mart 27-29 Mart 31 Mart-3 Nisan  20-24 Temmuz  Verimli
H-26 26-29 Subat 22-25 Mart 27-29 Mart 30 Mart-1 Nisan  15-20 Temmuz  Verimli
H-27 28 Subat-1 Mart ~ 23-26 Mart 28-30 Mart 2-5 Nisan 16-21 Temmuz Cok verimli
H-28 26-29 Subat 22-25 Mart 27-29 Mart 31 Mart-2 Nisan  21-25 Temmuz Cok verimli
H-29 1-4 Mart 25-28 Mart 31 Mart-1 Nisan 3-5 Nisan 22-26 Temmuz Cok verimli
H-30 1-4 Mart 25-28 Mart 31 Mart-1 Nisan 3-5 Nisan 20-25 Temmuz  Verimli
H-31 22-26 Subat 21-24 Mart 27-29 Mart 31 Mart-2 Nisan  15-20 Temmuz Verimli
H-32 22-26 Subat 21-24 Mart 27-29 Mart 31 Mart-2 Nisan  15-20 Temmuz Cok verimli
H-33 1-4 Mart 25-28 Mart 31 Mart-1 Nisan 3-5 Nisan 16-21 Temmuz Cok verimli
H-34 28 Subat-1 Mart ~ 23-26 Mart 28-30 Mart 1-3 Nisan 12-16 Temmuz  Verimli
H-35 28 Subat-1 Mart 23-26 Mart 28-30 Mart 31 Mart-2 Nisan  10-15Temmuz  Cok verimli
H-36 28 Subat-1 Mart ~ 24-27 Mart 31 Mart-1 Nisan 2-4 Nisan 17-22 Temmuz Orta verimli
H-37 28 Subat-2 Mart ~ 25-28 Mart 31 Mart-2 Nisan 3-5 Nisan 18-23 Temmuz  Verimli
H-38 28 Subat-1 Mart ~ 24-27 Mart 31 Mart-1 Nisan 2-4 Nisan 13-19 Temmuz Cok verimli
H-39 28 Subat-2 Mart ~ 25-28 Mart 31 Mart-2 Nisan 4-6 Nisan 14-18 Temmuz Cok verimli
H-40 9-12 Mart 1-4 Nisan 5-6 Nisan 8-10 Nisan 10-15 Temmuz  Cok verimli
H-41 2-5 Mart 27-29 Mart 31 Mart-2 Nisan 4-6 Nisan 8-13 Temmuz Verimli

Ulkemizin farkli bélgelerinde hasat tarihleri
iklime gore degisiklik gostermektedir. En erken
sofralik kayis1 hasadinin yapildigi Mersin’in Mut
flgesinde meyve olgunlagsmasi mayis ayimnda
baslarken, kurutmalik kayist ¢esitlerinden
‘Hacihaliloglu’, ‘Kabaasi’, ‘Hasanbey’ ve
‘Cataloglu’ ¢esitlerinin hasat tarihlerinin Malatya
kosullarinda 5-20 Temmuz tarihleri arasinda
oldugu bildirilmistir (Abact ve Asma, 2010).
Calisma yaptigimiz bolge igerisinde yer alan
Nevsehir ve Nigde Illerinde yapilan ve 15
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genotipin tmitvar oldugu bildirilen seleksiyon
calismasinda, genotiplerin olgunlagma
tarihlerinin de genel olarak temmuz aymnm ilk
haftasiyla Agustos aymin ilk haftasi arasinda
oldugu bildirilmistir (Yurtkulu ve ark., 2019). Bu
tarihlerin yaptigimiz ¢alismada belirledigimiz
tarihlerle tutarlilik igerisinde oldugu
goriilmektedir.
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Pomolojik Bulgular

Calismada kullanilan genotiplere ait pomolojik
kriterlerde 2 yillik ortalamalara gore genis
varyasyonlar meydana gelmistir (Cizelge 4).
Meyve agirligi degerlerinde en diisiik sonu¢ H-38
nolu genotipte 8.57 g ile, en yiiksek sonug 34.86
g ile H-23 nolu genotipte tespit edilmistir.
Calismada meyve iriligi bakimindan biiyiik ve
cok Dbiylik smmiflamasina higbir genotipin
ulasamadigi, orta siniflamasi olan 25.0-34.9 g
arast deger ise 9 genotipte goriilmiistiir.
Genotiplerin agirlikli olarak 24.9 g’in altinda
meyve agirligi gostererek kiiciik (%19.5°1) ve cok
kiiciik (%58.5’1) smiflamasinda yer aldiklar
belirlenmistir. Ulkemizde yapilan seleksiyon
caligmalarinda meyve agirliginin Igdir’da 24.9-
62.1 g arasinda (Ozyériik ve Giileryiiz, 1992),
Van merkez ilgede zerdalide 21.16-65.31 ¢
arasinda  (Karadeniz ve Islam, 1995),
Adilcevaz/Bitlis’te  zerdalide 42.53-53.13 ¢
arasinda (Sen ve ark., 1995), Kale/Malatya’da
‘Kabaas1” klonlarinda 31.81-60.91 g arasinda
(Akca ve Asma, 1997), Tarsus/Mersin’de 18.3-
117.0 g arasinda (Kaska ve ark., 1999),
Gevag/Van’da 12.70-30.19 g (Akca ve Sen,
1999) ile 24.9-48.3 g arasinda (Balta ve ark.,
2002), Sakit vadisinde 18.17-63.34 g arasinda
(Durgag, 2001), Erzincan’da 20.4-46.9 g arasinda
(Cukadar ve ark., 2007), Giineydogu Anadolu
Bolgesinde 15.4-44.6 g arasinda (Onal, 2014),
Aras havzasinda ‘Salak’ klonlarinda 53.42-73.82
g arasinda (Dogru-Cokran ve ark., 2015) oldugu
bildirilmigtir. Calismamizda genel itibariyle
agaclarim  asisiz  zerdalilerden  olusmasi,
verimlerinin nispeten yiiksek olmasi ve seyreltme
islemi yapilmamis olmasi meyvelerin kiigiik
kalmasmna sebep olan etmenler olarak
belirtilebilir. Meyve agirliginin, budama, meyve
seyreltmesi, giibreleme ve sulama gibi bakim
kosullar1 ile ekolojik kosullar tarafindan
belirlendigi Ozbek (1987), Gergekcioglu ve ark.
(2012) ile Agaoglu ve ark. (2019) tarafindan da
bildirilmistir. Genotiplerin yer aldig1 bahgelerde
ireticilerin ~ biiyiik  ¢ogunlugunun  bakim
kosullarini tam olarak yerine getirmedikleri tespit
edilmistir.

Genotiplerde meyve yiiksekligi, boyu ve eninin
sirasiyla 26.00-42.03 mm, 24.47-42.87 mm ve
22.01-38.17 mm arasinda oldugu saptanmustir.
H-23 nolu genotip, diger genotiplere gore boyut
olarak en istiin 6zelligi gosterirken, H-38 nolu
genotip bu 6zellikler yoniinden diger genotiplerin
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gerisinde yer almustir (Cizelge 4). Ulkemizde
yapilan seleksiyon calismalarinda belirlenen
genotiplerin meyve yiiksekligi, boyu ve enini
Karadeniz ve Islam (1995) sirasiyla 33.70-45.40
mm, 35.56- 48.50 mm ve 34.50-54.85 mm;
Haciseferogullar ve ark. (2007) sirasiyla 36.76-
64.00 mm, 30.16-40.43 mm ve 29.26-46.98 mm;
Giilsoy ve ark. (2016) ise sirasiyla 40.53-47.27
mm, 41.06-45.89 mm ve 49.47-56.80 mm
arasinda bulmugslardir. Elde edilen veriler topluca
degerlendirildiginde, meyvelerin boyutunun;
cesidin genetik yapisina, bitki yasina, yetistirme
teknigi ve bakim sartlarina gore degisebildigi gibi
(Westwood, 1993), ekolojik kosullardan da
oldukga etkilendigi (Ruiz ve ark., 2011)
sonucuna varilabilir.

Genotiplerde ¢ekirdek agirliklart 0.60 g (H-6
nolu genotip) ile 2.29 g (H-23 nolu genotip)
arasinda degiskenlik gostermistir (Cizelge 4).
Uzerinde calistigimiz  genotiplerin  gekirdek
agirliklarinin  lilkemizde yapilan c¢aligsmalarda
(Karadeniz ve Islam, 1995; Ozkarakas ve Ercan,
2004; Cukadar ve ark., 2007; Giilsoy ve ark.,
2016) oldugu gibi genis aralikta yer aldigi ve bu
sonuclarla uyumlu oldugu gézlenmistir.

Kayisi i¢in 6nemli kalite parametrelerinden birisi
olan et/¢ekirdek oraninda en yiiksek degerleri
23.10 ile H-3 nolu genotip ve 21.35 ile H-2 nolu
genotip verirken, en kiigiik oran 4.65 ile H-38
nolu genotipte saptanmustir  (Cizelge 4).
Genotipler et/cekirdek oranma gore agirlikli
olarak (%90.2’si) yiiksek grupta yer alirken, bu
ozellik yoniiyle sadece 1 genotipin diisiik grupta
oldugu belirlenmistir. Sofralik kayis1 ¢esitlerinde
meyve et oraninin yiikksek olmasi istenen bir

ozelliktir. Calismamizda belirledigimiz
genotiplerde  ulastigimiz  et/cekirdek  oram
degerleri  iilkemizde yapilan c¢aligmalarda

(Karadeniz ve Islam, 1995; Durgag, 2001;
Acarsoy-Bilgin ve ark., 2016) oldugu gibi genis
bir varyasyon gostermistir.

Calismada meyve et sertligi acisindan en biiyiik
degeri, 3.54 kg-kuvvet ile H-25 ve H-38 nolu
genotipler vermistir. Meyve et sertligi 1.00 kg-
kuvvetin altinda degerler sergileyen genotipler
H-6 (0.73 kg-kuvvet), H-12 (0.88 kg-kuvvet), H-
18 (0.91 kg-kuvvet) ve H-37 nolu genotipler
(0.93 kg-kuvvet) olmustur (Cizelge 4).

Meyve kalitesine etki eden 6nemli kriterlerden
bir digeri olan SCKM igerigi bakimindan
genotipler; %13.33 (H-40 nolu genotip) ile
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%21.00 (H-16 nolu genotip) arasinda degerler
vermislerdir (Cizelge 4). SCKM miktarlarinin,
Erzincan’da %14.6-20.1 (Bolat ve Giileryiiz,
1995); Bitlis’in Adilcevaz ilgesinde %9.50-20.12
(Sen ve ark., 1995); Gevas/Van’da %13.57-28.63
(Akca ve Sen, 1999) ve %11.9-21.2 (Balta ve
ark., 2002); Sakit vadisinde %9.53-21.03
(Durgag, 2001); Ege Bolgesinde %12.8-25.0
(Ozkarakas ve Ercan, 2004); Erzincan’da %8.20-
22.7 (Cukadar ve ark., 2007); Malatya’da %12.7-
26.5 (Asma ve ark., 2007) araliginda degisiklik
gosterdikleri tespit edilmistir. SCKM miktar1
iizerine meyvelerin yetistirildigi ortamdaki
ozellikle 1s1klanmayi artiran ekolojik faktorlerin
ve gece giindiiz sicaklik farklarinin karbonhidrat
doniisiim mekanizmasini etkilemelerinden dolay1
etkili olabilecegi bir¢cok arastirici tarafindan
bildirilmistir (Karagali, 2004; Abaci ve Asma,
2010; Giilsoy ve ark., 2016; Agaoglu ve ark.,
2019). Ulkemizde kurutmalik kayis: gesitlerinin
SCKM igeriklerinin genellikle %20 nin iizerinde
oldugu g6z oniine alindiginda, caligmamizda yer
alan genotiplerin sofralik tiikketime daha uygun
oldugu sonucuna varilmigtir.

Genotiplerde siibjektif olarak belirledigimiz
meyve dig gorinisi ile ilgili bulgular Cizelge
4’de sunulmustur. Genotiplerin belirlenmesi
asamasinda meyve kalitesiyle ilgili 6n bilgileri
vermesi nedeniyle, daha ziyade dis goriiniisii iyi
olan genotipler tizerinde durulmustur. Belirlenen
genotiplerin yaklasik %701 (29 genotip) giizel
veya c¢ok giizel goOriiniime sahip olmustur.
Belirlenen bu yiiksek oranin fireticilerin
bahgelerinde genellikle dig gdriiniimii giizel olan
kayisilar1 yetistirmek amaciyla seleksiyonla kotii
agaclar1 elemelerinden ileri geldigi sdylenebilir.

Calismada incelemeye alinmaya deger bulunan
biitliin ~ genotipler,  “Degistirilmis  Tartilh
Derecelendirme Yontemi” ile
degerlendirilmistir. Genotipler bu degerlendirme
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sonucunda 355.0 ile 755.0 puan arasinda puan
alarak siralanmustir. En yiiksek puana sahip H-13
nolu genotip (755.0 puan) olurken, bu genotipi
725.0 puanla H-16 nolu genotip, 685.0 puanla H-
22 nolu genotip ve 665.0 puanla H-18 nolu
genotip takip etmistir. Diger yandan 635.0 puan
alan H-14 ve H-17 nolu genotipler ile 625.0 puan
alan H-33 nolu genotip de iyi sonuglar vermistir.

Calisma, Erciyes Dagi’nin eteklerine kurulmus
ve 1000-1500 metre rakiml bir bolgede yer alan
Hacilar ilgesinde yiiriitiilmiistiir. ilce ¢ok uzun
yillardir yerlesim yeri olarak kullanilmakta,
ozellikle yazlik baglariyla {inlii bir bdlge yer
almaktadir., Hemen hemen biitiin evlerin
bahgesinde kayis1 agaci mevcut olup, bu
agaclarin 6nemli bir kismi tohumdan yetistirilmis
agaclardir. Dolayisiyla bu durum farkli genetik
ozellikleri barindiran bir havuz olusturmaktadir.
Ulkemizde 6zellikle yakacak ve kereste olarak
kullanmak {izere veya tarla yapmak i¢in agaglarin
kesilmesi ile kayisi gen kaynaklar1 yok olmaya
baglamistir.  Kayis1  yetistiriciligi  yapilan
bolgelerdeki gen kaynaklarinin 6zelliklerinin
belirlenip, bunlarin koruma altina alinmasi
gerekliligi olduk¢a 6nem arz eden bir konudur.
Calisma sonucunda elde ettigimiz veriler bizlere
¢ok uzun yillar boyunca tohumdan yetistiricilik
yapilan Hacilar bolgesinin kayis1 genotipleri
yoniinden zengin bir varyasyona sahip oldugunu
gostermistir. Calismada Degistirilmis Tartili
Derecelendirme Yontemi sonucu 625.0 ve
iizerinde puan alan 7 genotipin teknik ve kiiltiirel
islemlerin dogru ve zamaninda uygulanmasiyla
daha iyi sonuglar verecegi diisiiniilmektedir. Bu
genotipler tizerinde durulabilir olarak se¢ilmisler
ve calismanin sonraki donemlerinde
degerlendirilmek iizere belirlenmislerdir.
Bulgulara gbre 6ne ¢ikan bu genotiplerin gen
kaynagi olarak 1slah c¢alismalarinda fayda
saglayacag1 ongoriilmektedir.
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Cizelge 4. Kayis1 genotiplerinin 2019 ve 2020 yillan ortalamalarina ait pomolojik veriler

Genotip Meyve agirlig M irilisi Meyve yiiksekligi Meyve boyu Meyve eni Cekirdek agirlig Et/gekirdek Meyve et sertligi SCKM igerigi Meyve Dis
No (@) Cyve niigl (mm) (mm) (mm) (@) orant (kg-kuvvet) (%) Gériiniisii
H-1 28.39+0.76 Orta 39.60+3.54 38.80+3.55 36.01+4.58 1.33+0.12 20.37+1.38 1.56+0.17 15.76+0.54 Giizel
H-2 29.95+0.98 Orta 38.60+1.04 39.00+2.29 36.27+2.02 1.34+0.05 21.35+0.34 1.15+0.10 17.30 +£1.23 Giizel
H-3 26.75+1.24 Orta 38.60+1.52 38.80+1.50 35.83+3.01 1.11+0.04 23.10+0.58 1.38+0.11 16.08+1.65 Giizel
H-4 9.10+0.12 Cok kiiciik 27.60+0.86 25.40+0.58 24.28+2.29 0.70+0.05 12.00+0.84 1.26+0.10 14.70+0.58 Giizel
H-5 17.95+0.60 Cok kiigiik 35.00+1.44 33.80+0.57 31.09+1.44 1.35+0.06 12.30+0.21 1.00+0.20 18.10+0.14 Giizel
H-6 12.00+0.46 Cok kiigiik 29.80+0.76 27.40+0.29 26.86+2.75 0.60+0.06 19.11+£1.58 0.73+0.27 17.00£1.39 Cok giizel
H-7 16.20+0.35 Cok kiigiik 30.00+1.04 31.40+1.89 29.80+0.76 0.90+0.07 17.00+1.02 1.60+0.15 14.50+0.00 Cok giizel
H-8 23.50+0.46 Kiigiik 40.60+1.52 36.80+2.25 31.06+0.00 1.49+0.13 14.83+1.06 1.30+0.61 16.70+0.58 Giizel
H-9 24.40+0.52 Kiigiik 35.00+2.17 38.40+3.90 34.27+2.36 1.12+0.05 20.81+0.61 1.30+0.22 16.90+0.90 Giizel

H-10 21.75+0.60 Kiigiik 34.60+1.80 34.60+1.53 32.25+1.32 1.36+0.12 15.05+1.02 1.34+0.15 16.80+1.76 Giizel
H-11 17.90+0.41 Cok kiiciik 32.20+1.61 34.00+2.29 30.83+2.08 1.17+0.07 14.30+0.63 1.51+0.10 15.00+0.76 Orta
H-12 18.25+0.34 Cok kiigiik 35.20+0.29 32.20+0.57 30.42+0.50 0.94+0.04 18.41+0.53 0.88+0.18 14.30+0.94 Orta
H-13 23.15+0.41 Kigiik 35.00+1.04 33.20+0.86 32.84+2.02 1.59+0.08 13.56+0.48 1.48+0.05 16.70+0.58 Cok giizel
H-14 16.90+0.31 Cok kiiciik 29.60+0.50 32.60+0.86 32.05+1.53 1.25+0.07 12.52+40.60 1.46+0.28 16.00+0.76 Giizel
H-15 18.15+0.27 Cok kiigiik 29.40+0.50 31.40+1.15 29.66+2.00 0.97+0.10 17.71+1.66 1.22+0.22 14.90+0.80 Orta
H-16 18.75+0.28 Cok kiigiik 32.20+1.61 31.40+1.04 28.27+0.76 1.07+0.11 16.52+1.49 1.36+0.21 21.00+1.44 Giizel
H-17 17.40+0.51 Cok kiiciik 33.60+1.04 32.60+1.60 29.65+2.00 1.03+0.13 15.89+1.57 1.23+0.30 16.80+2.10 Giizel
H-18 20.10+0.59 Kiigiik 35.00+0.76 32.65+0.86 28.84+0.29 1.08+0.08 17.61+0.99 0.91+0.16 15.60+1.26 Giizel
H-19 12.65+0.29 Cok kiigiik 28.40+1.89 26.85+2.36 26.03+2.08 0.73£0.11 16.334£2.20 1.37+0.10 18.60+0.50 Kotii
H-20 20.11£1.58 Kiigiik 33.36+0.53 35.67+0.50 30.74+1.15 1.28+0.10 14.7842.15 2.07+0.51 17.10+0.63 Cok giizel
H-21 9.75+0.29 Cok kiigiik 29.00+3.25 27.26+2.36 26.27+2.75 0.72+0.07 12.54+0.91 1.81+0.05 13.90+0.38 Orta
H-22 26.72+1.35 Orta 37.63+1.08 37.76+0.93 33.27+0.94 1.73+0.08 14.43+1.25 1.50+0.15 19.2542.04 Giizel
H-23 34.86+1.34 Orta 42.03+1.29 42.87+2.01 38.17+1.55 2.29+0.12 13.99+1.65 1.93+0.36 16.10+0.58 Cok giizel
H-24 17.59+0.91 Cok kiigiik 33.36+0.62 32.24+0.23 30.86+0.72 1.17+0.07 14.07+0.96 1.73+0.35 17.00+1.61 Giizel
H-25 18.65+0.33 Cok kiigiik 34.40+1.26 33.29+2.25 29.65+1.25 1.49+0.10 11.52+0.65 3.54+0.20 16.60+0.63 Giizel
H-26 18.06+0.55 Cok kiigiik 32.59+0.50 33.15+1.12 30.09+1.08 1.15+0.07 14.80+1.04 1.70+0.25 15.10+0.65 Cok giizel
H-27 19.36+1.69 Cok kiigiik 32.78+0.50 34.54+0.82 32.16+1.34 1.38+0.07 13.04+£1.54 2.17+0.21 16.50+0.92 Cok giizel
H-28 15.60+0.50 Cok kiigiik 31.20+0.58 32.66+0.29 28.82+0.87 1.19+0.07 12.11+0.34 1.78+0.57 16.30+0.57 Giizel
H-29 13.25+0.96 Cok kiigiik 27.84+0.50 30.11+1.65 27.54+1.23 0.98+0.04 13.16+0.59 1.26+0.18 17.74+1.11 Orta
H-30 19.67+1.53 Cok kiigiik 31.63+0.29 33.78+0.83 32.59+1.12 1.23+0.07 14.96+0.49 1.29+0.30 16.30+1.01 Orta
H-31 18.12+0.36 Cok kiigiik 31.80+0.51 32.10+0.41 31.35+0.78 1.37+0.12 12.95+2.54 3.38+0.84 16.90+0.81 Cok giizel
H-32 16.11+0.85 Cok kiigiik 32.79+0.85 30.95+1.08 29.96+0.82 1.38+0.04 10.62+0.41 2.35+0.24 16.17+0.71 Giizel
H-33 19.50+1.48 Cok kiigiik 32.31+0.84 34.27+0.72 31.91+0.46 1.25+0.04 14.60+0.92 1.73+0.17 20.33+0.58 Giizel
H-34 21.41£0.90 Kiigiik 32.294+0.26 35.31+0.18 32.98+0.48 1.15+0.07 17.62+1.41 1.69+0.15 15.33+1.27 Orta
H-35 13.78+0.56 Cok kiigiik 28.19+0.40 29.49+0.59 28.11+0.33 0.86+0.08 15.02+0.85 1.45+0.12 15.67+1.15 Kotii
H-36 27.30+1.65 Orta 35.90+0.31 37.39+0.85 34.91+0.58 1.65+0.04 15.55+1.01 2.49+0.94 19.33+1.15 Cok giizel
H-37 31.88+1.79 Orta 36.34+0.50 41.24+0.91 35.88+0.66 1.71+0.03 17.64+0.82 0.93+0.31 15.50+1.32 Orta
H-38 8.37+0.67 Cok kiigiik 26.00+0.25 24.47+0.20 22.01+0.27 1.52+0.09 4.65+0.40 3.54+0.16 14.00£1.00 Giizel
H-39 26.04+3.16 Orta 34.21+0.99 36.95+1.32 35.46+1.17 1.69+0.05 14.41+£2.22 1.37+0.25 17.50+1.32 Orta
H-40 20.18+1.48 Kiigiik 30.82+0.63 35.30+0.87 31.86+0.69 1.29+0.11 14.64+2.61 1.71+0.17 13.90+0.58 Kot
H-41 29.60+1.07 Orta 37.60+0.29 39.88+0.77 36.90+0.56 1.95+0.04 14.21+0.62 1.51+0.53 15.174£0.76 Giizel
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Klemantin Mandarini ve Orlando Tanjelo Melezlenmesi Ile Elde Edilen Hibrit
Meyvelerin Muhafaza Performanslarinin Belirlenmesi

Binnaz GUVENC! Omiir DUNDAR?

!Alata Bahge Kiiltiirleri Aragtirma Enstitiisii, Erdemli, Mersin
2Cukurova Universitesi Ziraat Fakiiltesi Bahge Bitkileri Boliimii, Adana

(074

Bu ¢aligma Alata Bahge Kiiltiirleri Arastirma Enstitiisii mandarin parsellerinde yeni gelistirilen hibrit ‘P20’
genotipinin muhafaza kosullarini belirlemek amaciyla yapilmigtir. Bu amagla hibrit ‘P20°, ebeveyn
‘Klemantin’ mandarin ve ‘Orlando Tanjelo’ derim sonrasi 4 °C ve 6 °C’de %85-90 oransal nem igeren soguk
hava depolarinda her uygulama 3 yinelemeli ve her yinelemede 15 meyve olacak sekilde ii¢ ay siire ile
muhafaza edilmistir. Muhafaza siiresince her 15 giinde bir fiziksel ve kimyasal analizler yapilarak meyvelerde
meydana gelen degisiklikler izlenmis, hibrit meyvelerin depolanma kosullari belirlenmistir. Her iki kosulda da
muhafaza edilen mandarinlerde ortalama agirlik kaybi hibrit ‘P20’ genotipinde %2.45, ‘Klemantin’ ¢esidinde
%2.37 ve ‘Orlando’ ¢esidinde ise %1.94 olarak bulunmustur. Muhafazanin baslangicinda meyvelerde Suda
¢oziinebilir kuru madde (SCKM) miktar1 ortalama %7.2 iken, muhafaza sonunda %11.61 olarak tespit
edilmistir. 4 °C’de sicaklikta muhafaza edilen meyvelerin mantarsal nedenle bozulma orani %0.54 iken, 6
°C’de muhafaza edilen meyvelerin mantarsal nedenli bozulma oran1 %1.06 bulunmustur. Her iki muhafaza
kosulunda titre edilebilir asit (TEA) miktarlarinda diisiisler saptanmustir. Titre edilebilir asit miktarlar1 %1.33
iken, 90 giiniin sonunda %0.75 olarak tespit edilmistir. Genelde her iki sicaklikta hibrit ve ebeveyn meyvelerin
glikoz miktarlarinda muhafazanin sonuna kadar azalma ve artmalar tespit edilmistir. Her iki sicaklikta
depolanan meyvelerin meyve sekeri glikoz miktarlar1 hibrit ‘P20’ genotipinde ortalama 2.73 mg/100mL,
‘Klemantin’ gesidinde 2.73 mg/100 mL ve ‘Orlando’ ¢esidinde 3.38 mg/100 mL olarak bulunmustur. Sonug
olarak hibrit ‘P20’ genotipi i¢in 90 giin siireyle meyve Kalitesinin korunmasi ve mantarsal nedenlerle
bozulmanin en az oldugu 4 °C ve %85-90 oransal nem kosullarinin en uygun olabilecedi saptanmustir.

Anahtar Kelimeler: Hibrit mandarin, Klemantin, Orlando tanjelo, sogukta muhafaza, kalite.

Determination Storage Performance of Hybrid Fruits Obtained by Hybridization of Clemantine
Mandarin and Orlando Tangelo
Abstract

This study was carried out to determine the storage conditions of the newly developed hybrid “P20” genotype
in Alata Horticultural Research Institute mandarin plots. For this purpose, after harvesting hybrid “P20”, parent
“Clemantine” mandarin and “Orlando Tangelo”, in cold storages with 85-90% relative humidity at 4 °C and 6
°C, each application should be stored for 3 months and 3 replicate, 15 fruits per replicate. During the storage
period, physical and chemical analyzes were made every 15 days, and the changes in the fruits were monitored,
and the storage conditions of the hybrid fruits were determined. The average weight loss of mandarins kept in
both conditions was 2.45% in hybrid 'P20', 2.37% in “Clemantine” and 1.94% in “Orlando” variety. While the
average amount of SSC in fruits was 7.2% at the beginning of storage, it was determined as 11.61% at the end
of storage. The spoilage rate of fruits stored at 4 °C due to fungal causes was 0.54%, while the rate of
deterioration due to fungal reasons was 1.06% for fruits stored at 6°C. Decreases in titratable acid (TEA)
amounts were detected in both storage conditions. While titratable acid amounts were 1.33%, it was determined
as 0.75% at the end of 90 days. In general, decreases and increases were determined in the glucose amounts of
hybrid and parent fruits at both temperatures until the end of storage.The fruit sugar glucose amounts of the
fruits stored at both temperatures were found to be 2.73 mg/100 mL in hybrid 'P20', 2.73 mg/100 mL in
“Clemantine” cultivar and 3.38 mg/100mL in “Orlando” cultivar. As a result, it has been determined that the
hybrid “P20” can be maintained at 4 °C and 85-90% relative humidity conditions, where the fruit quality is
preserved for 90 days and the deterioration due to fungal reasons is the least.

Keywords: Hybrid mandarin, Clemantine, Orlando tangelo, cold storage, quality.
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Giris

Icerdigi bilesikler nedeniyle turuncgiller &nemli
besin kaynagidir. Turunggiller; altintop, limon,
laym, mandarin ve portakal gibi yetistiriciligi
yaygin ve ekonomik degeri olan tiirlerin disinda
sadok, aga¢ kavunu, bergamot gibi diger tiirleri
de icerisinde bulunduran bir bitki toplulugudur. C
vitamini igeren, insan sagligina énemli yararlar
bulunan turunggiller, sofralik, taze tiiketimin
yaninda regel, marmelat ve meyve suyu olarak da
degerlendirilmekte bu nun yaninda kozmetik
sektoriinde de ham madde olarak
kullanilmaktadir (Akgiin, 2006). Diinya turunggil
dretimi 157.979.260 tona ulagmistir. Bu iiretim
degeri ile turunggiller diinyada en fazla {iiretilen
ve ticaret hacmi en genis olan meyvelerdir
(FAO,2021 ). Tirkiye turunggil iretimi
4.301.415 tondur. Bu miktarin 1.700.000 tonu
portakal, 1.400.000 tonu mandarin, 950.000 tonu
limon, 249.185 tonu altintop ve 2230 tonu
turunctur (FAO, 2021 ). Ulkemizde turunggiller
en ¢ok sirasiyla Akdeniz ve Ege, Marmara ve
Dogu Karadeniz Bolgesi’nde yetistirilmektedir.
Uretilen turuncgillerin = %25’ini mandarinler
olusturmaktadir (Megep, 2008 ).

Bir meyvenin pazarda iyi bir fiyata satilabilmesi
icin derim, siniflama, paketleme, depolama gibi
asamalardan gegmesi gerekmektedir. S6z konusu
her kademe bilgi ve beceriyi gerektirmektedir.
Birbirini izleyen bu islemlerin herhangi birinde
yapilacak hata sonrasinda kademelerde telafi
edilememektedir. Bu yiizden iireticiler biiyiik
maddi kayiplar yasayabilmektedirler. Bahge
iriinlerinde derim ve derim sonrasi agamalarda
onemli miktarlarda {riin kayiplari meydana
gelmektedir. Tiirkiye'de tiretilen taze meyvelerin
en az %?25" ireticiden tiiketiciye ulagamadan,
clriiylip atilmaktadir. Bunun baglica nedenleri;
yetistiricilik sirasinda yapilan hatalar, depolarin
yetersizligi, derim zamanin iyi saptanamamasi,
derimdeki dikkatsizlikler, depo kosullarinin tam
olarak saglanamamasi ve uygunsuz ambalajlama
teknikleridir. Ulkemizde derim sonrasi kayiplarin
gelismis ilkelere oranla bu kadar yiiksek
olmasinin en 6nemli nedenleri arasinda; iriine
O0zgli, uygun derim sonrasi teknolojilerin
kullanilmamasi ve derim ile tiiketim arasinda ¢ok
sayida ara kademenin bulunmasidir. Giiniimiizde
hasat sonrasi taze meyve ve sebzelerin
bozulmasini azaltmak igin; 1sinlama, kimyasal
islem, yenilebilir kaplama, 1s1l islem, kontrollii
atmosferde depolama gibi birgok yOntem
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uygulanmaktadir. Rokaya ve ark (2016),
yaptiklart ¢alisma ile derim 6ncesi Gibberellik
asit (GA3) 30 ppm dozunun ‘Kinnow’ mandarin
meyvelerinde raf dmriiniin arttigini ve ¢lirimeleri
azalttigint; 20 ppm GA3 doz uygulamasinin ise
asit miktarin1  arttirdigini, seker miktarini
azalttigini, derim siiresini uzattigini tespit
etmislerdir. Ahmad ve ark (2013), ‘Lane Late’ ve
‘Valencia Late’ portakalda derimden 10 giin 6nce

salisilik asitin farkli dozlarin1 uygulayarak
muhafaza ve  kalite {izerine etkilerini
incelemislerdir. Derim oOncesi 8§ mM SA

uygulamalarinin depolamadaki kayiplarin en aza
disiiriilebilecegini  bildirmislerdir. Bu c¢alisma
Alata Bahge Kiiltlirleri Arastirma Enstitiisii
iiretim parsellerinde ‘Klemantin’ mandarin ve
‘Orlando’ tanjelo’nun melezlemesi sonucu
geligtirilen yeni hibrit ‘P20’  genotipinin
muhafaza siiresi ve kosullarmin belirlenmesi
amaciyla 2018-2019 yillarinda Alata Bahge
Kiltiirleri Arastirma Enstitiisi  soguk hava
depolarinda ve enstriimental analiz
laboratuvarinda yiiriitiilmiistiir.

Materyal ve Metot

Bu calismada Alata Bahge Kiiltiirleri Arastirma
Enstitiisii iiretim parsellerinde ‘Klemantin’ ve
‘Orlando’ g¢esitleri ve bunlarin melezlenmesi
sonucu elde edilen yeni hibrit ‘P20’ genotipi
kullanilmistir. ‘P20’ mandarinler olgunlagmasini
Aralik aymda tamamlamaktadir.‘Klemantin’
meyve kabugu portakal renginde, hafif piirtizlii
bir yapidadir. Meyve eti koyu portakal renkte,
gevrek, sulu ve aromali bir yapidadir. ‘Orlando’
tangelo, ‘Minneola’ gibi ‘Duncan’ altintopu ile
‘Dancy’ mandarini melezidir ve 1931 yilinda
elde edilmistir. Agaclar1 biiyiik tag¢ olusturur ve
‘Satsuma’gesidinden  sonra  soguklara en
dayanikli turunggillerden biridir. Meyveler
‘Minneola’gesidindinden biraz kii¢iik ve daha
yuvarlaktir. Kabuk meyveye siki  baghdir
(Yaygep, 2010).Kiiltiirel bakim islemleri Alata
Bahce Kiiltiirleri Arastirma Enstitiisii turunggil
bolimiince hazirlanan program kapsaminda
ylritilmistir.  ‘Klemantin’®  mandarini X
‘Orlando’ tangelo melezlenmesinden elde
edilmis hibrit P20 genotipinden diizenli meyve
veren turung¢ anact izerine asili mandarin
genotipinin (8 yas) meyveleri ile ebeveyn olarak
turung anaci lizerine agili 7X7 m araliklarla tesis
edilmis ‘Klemantin’ mandarini (25 yas) ve turung
anaci lizerine agili 7X7 m araliklarla tesis edilmig
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Tiirkiye Muz Alanlarinda Yeni Bir Zararh, Portakal giivesi [Cryptoblabes gnidiella

Milliere, 1867 (Lepidoptera: Pyralidae)]

Naim OZTURK
Biyolojik Miicadele Arastirma Enstitiisii Mudiirligi, 01321, Yiiregir, Adana

Oz

Bu caligma; 2020 yilinda Mersin ili Silifke ve Erdemli ilgesi muz alanlarinda yiiriitiilmiistiir. Calismada;
Portakal giivesi, Cryptoblabes gnidiella Milliere (Lepidoptera: Pyralidae)’nin muz alanlarindaki (ortiialti ve
acikta) bulag durumunun ve zarar seklinin belirlenmesi amaglanmigtir.

Calisma sonucunda; Tiirkiye’de daha 6nce varlig1 bilinen, ancak muzda konukcu olarak kayd: bulunmayan C.
gnidiella’nin iilkemiz muzlarinda zararli oldugu bu ¢alisma ile saptanmig olup, konukcu diizeyinde ilk kayit
niteligindedir. Caliymada, C. gnidiella larvasinin genellikle muz hevenkleri (dal) iizerinde, tarak ve
parmaklarinda beslendigi belirlenirken, larvanin muz meyvelerinde (parmak) delikler agarak ¢iiriimesine,
dolayisiyla kalite ve {iriin kaybina neden oldugu gézlenmistir.

Anahtar Kelimeler: Muz, Portakal giivesi, Cryptoblabes gnidiella Milliere, Mersin, Tiirkiye.

A New Pest of Banana Orchards of Turkey, Honeydew moth [Cryptoblabes gnidiella Milliere, 1867
(Lepidoptera: Pyralidae)]
Abstract

This study has been conducted in banana cultivated areas in Silifke and Erdemli Districts of Mersin in 2020.
The infestation and damage types of Honeydew moth [Cryptoblabes gnidiella Milliere (Lepidoptera:
Pyralidae) were aimed to determine during this study.

Consequently; C. gnidiella, which has not detected on banana as a pest, has been reported as a pest earlier in
Turkey. According to results of this study, C. gnidiella was first reported as a pest on banana. In addition,
larvae of C. gnidiella fed with bunch and fruits and cause hole damages on banana fruits. These holes caused

decay on fruits therefore the quality and yield loss were determined on banana orchards.

Keywords: Banana, Honeydew moth, Cryptoblabes gnidiella Milliere, Mersin, Turkey.
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Giris

Muz (Musa spp.), tropik ve subtropik iklim
meyvesi olup anavatani Giiney Cin, Hindistan
ve Hindistan ile Avustralya arasinda kalan
adalardir. Uretimi yil igerisinde mevsimlere
dagilmis olan muzun diinya iizerindeki ana
uretim alanlart ise, Ekvator’un 20° giiney ve
kuzey enlemleri arasinda yer almaktadir.

Bununla birlikte son yillarda Fas, Ispanya, Israil
ve Tirkiye’de Ortilali muz {iretimi giderek
artmaktadir. Ulkemizde muz iiretimi, en fazla
Akdeniz’in kiy1 seridinde bulunan Mersin ili
Anamur ve Bozyaz ile Antalya ili Alanya ve
Gazipasa ilgelerinde acikta ve Ortlialtinda
yapilmaktadir. Ancak, son yillarda Antalya ve
Mersin’in diger ilgeleri ile birlikte Adana, Hatay
ve Mugla illerinde de ortiialti muz yetistiriciligi

hizla artmaktadir (Ulucan Sahin, 2019).
Tiirkiye’de 2019 yili verilerine gore, 84.879
dekar alanda 548.323 ton muz {retimi
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yapilirken, bu iiretimin 340.000 tonu (% 61)
Mersin ilinde gergeklesmistir (TUIK, 2019).
Ulkemizde son yillarda artan muz iiretim
alanlar1 nedeniyle yetistiricilik sorunlarinin yani
sira beraberinde bir¢ok bitki sagligi sorunu da
ortaya ¢ikmaktadir.

Ulkemizde yetistiriciligi yapilan diger meyve
cesitlerinde oldugu gibi, muzda da iiriin kaybina
neden olan birgcok zararli bocek tiirii
bulunmaktadir (Uygun ve Kayapinar, 1993;
Uygun ve ark., 2010; Yayla, 2020). Bu tiirlerden
biri de, Tiirkiye’de varlhigi bilinen ve bugiine
kadar tzerinde bir¢ok calisma yiiriitiilen
(Iyriboz, 1941; Oztiirk ve Ulusoy, 2010; Oztiirk
ve Ulusoy, 2011a, b, c; Elekcioglu ve Olgiilii,
2014), ancak muzlarda herhangi bir kaydi
bulunmayan Portakal giivesi, Cryptoblabes
gnidiella Milliere (Lepidoptera: Pyralidae)’dir.
Diinyada ise, C. gnidiella’nin muzlarda tespitine
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yonelik sadece Brezilya’da bir
bulunmaktadir (Botton ve ark., 2003).

Portakal giivesi polifag bir tiir olup, Diinyada
farkli ilkelerde yapilan c¢aligmalarda 50
civarinda konukgusu saptanmustir  (Anonim,
2016). Zararlimin larvalari, muz hevenklerinde
bulunan tarak ve parmaklarda beslenerek muz
meyvelerinin  ¢lirimesine, dolayisiyla {irlin
kaybina neden olmaktadir. Muz meyvesinin ¢ok
kiymetli ve birim alandaki maddi getirisinin de
yiikksek olmasi nedeniyle, bu durum firiin
kaybina tahammiilii olmayan muz f{ireticileri
tarafindan arzu edilmemektedir.

calisma

Bu c¢alisma ile, iilkemizde C. gnidiella’nin
konukgusu olarak muz bitkisinde ilk kez kaydi
yapilarak zarar sekli belirlenmistir. Calismanin,
bundan sonraki yillarda iilkemiz muz alanlarinda

sorun olan zararli  bocekler konusunda
yiiriitilecek  ¢aligmalar ile Muz Entegre
Miicadele calismalarma  veri kaynag1

olusturmasi diisliniilmektedir.

Materyal ve Metot

Calismanin ana materyalini; Portakal gilivesi
[Cryptoblabes  gnidiella  Milliere  (Lep.:

Pyralidae)]’nin ergin, larva ve pupasi, zararli ile
bulasik muz hevenk (dal), tarak ve parmaklar
(meyve), buz kabi, bag makasi, farkli boyut ve
ebatlarda polietilen torba ile kiiltiir kavanozlar
gibi laboratuvar malzemeleri olusturmustur.

Portakal giivesi’nin Tespiti

Calisma; 2020 yilinda bolgemizde yogun olarak
muz yetistiriciligi yapilan Mersin ili Silifke ve
Erdemli il¢elerinde bulunan agikta ve Ortiialti
muz alanlarinda C. gnidiella’nin tespiti amaciyla
ylritilmistir. Bunun i¢in enstitiimiize bir
iiretici tarafindan gonderilen zararh ile bulasik
muz numunesi itizerine, her iki ilgede 5,0-20
dekar arasindaki acikta veya Ortialtti muz
alaninin (Silifke ilgesinde 17, Erdemli ilgesinde
8, toplam 25 adet) eyliil-ekim aylarinda birer
kez olmak iizere iki kez kontrolii yapilmustir.
Calismada, miimkiin oldugunca farkli yer ve
biiyilikliikteki muz alanlarmin kontroliine 6zen
gosterilmistir.  Orneklemeler; Lazarov ve
Grigonov (1961)’a gore yapilirken, kontroller
sirasinda muz alaninda zikzak cizilerek kontrol
edilecek bitkiler rastgele belirlenmis ve daha
sonra gozle kontrolleri yapilmistir (Cizelge 1).

Cizelge 1. Ornekleme yapilan muz alanlarindaki kontrol edilecek muz bitkisi sayilari

Toplam Agag¢ Sayisi

Incelenecek Agac Sayis

1-20

21-70

71-150
151-500
501-1000
1000'den fazla

20
21-30
31-40
41-80
% 15
%5

Orneklemelerde, muz alanmi temsil edecek
sekilde tesadiifen secgilen bitkilerin tizerinde 2-3
dakika  gozle inceleme  yapilarak, C.
gnidiella’nin larva ve pupast (Sekil 1b, )
aranmigtir. Kontroller sirasinda, muz bitkisinin
toprak tistii aksaminin tamami olmak {izere,
Ozellikle zararlinin tercih ettig§i muz hevenk,
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tarak ve parmaklari (meyve) incelenmistir. Muz
alanlarindan toplanan C. gnidiella ile bulasik
bitki 6rnekleri laboratuvarda kiiltiire alinmis ve
elde edilen ergin (Sekil 1a) bireylerin teshisleri
tarafimdan yapilmstir.
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Sekil 1. Crytblabes gnidiella’nin kelebek (ergin), larva ve pp351 (Foto: Naim Oztiirk).

Portakal giivesi’nin Zarar Sekli

Calisma, muz hevenk, tarak ve parmaklarinda C.
gnidiella’nin beslenmesi sonucu olusan zarar
seklinin belirlenmesi amaciyla yiiriitilmiistiir.
Bunun i¢in, vejetasyon donemi icerisinde (eyliil-
ekim aylar1) Silifke ve Erdemli ilgelerindeki
belirlenen muz alanlarinda kontrol ve gozlemler
yapilmistir. Kontroller sirasinda, C. gnidiella ile
bulagik bulunan hevenk, tarak ve parmaklar
tizerinde zararlinin beslenme yeri ve zarar sekli
belirlenmeye ¢alistimistir (Oztiirk, 2010).

Bulgular ve Tartisma

Portakal gilivesi, Diinyada subtropik {iriin
yetistiriciliginin yapildig1 iklim kusagia sahip
bircok iilkede yayilmis durumdadir. Zararl,
Tiirkiye’de ilk defa 1935 yilinda Ege Bolgesi
(Koycegiz/Mugla) pamuklarinda saptanmigtir
(lyriboz, 1941). Ancak, daha sonraki yillarda
zararhimin iilkemiz turunggil, bag ve narlarinda
da Onemli zararlar yaptig1 belirlenmistir
(Nizamlioglu, 1962, Oztop ve ark., 2002;
Oztiirk, 2010; Uygun ve ark., 2010). Yurtdisinda
ise, C. gnidiella’nin konukgular1 hakkinda
birgok calisma yiritilmiistir (Anonim, 2016).
Ancak, C. gnidiella‘nin muzdaki varligi sadece
Brezilya’da yapilan bir calismada bildirilmistir
(Botton ve ark., 2003). Dolayisiyla, tilkemizde
C. gnidiella‘'nin muzdaki varhigna yonelik
yapillan bu ¢alisma; konukcu diizeyinde
Diinyada ikinci, Tirkiye’de ise ilk kayit
niteligindedir. = Ancak, yapilan literatiir
arastirmasinda C. gnidiella‘nin muzdaki zarar
sekli ile ilgili herhangi bir bilgiye
rastlanilmamustir.
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Portakal giivesi’nin Tespiti

Tiirkiye’de C. gnidiella’nin, muzdaki varligr ilk
kez bu c¢alisma ile Mersin ili Silifke ilgesi
Kurtulus mahallesi  Golbasi  mevkiindeki
yaklastk 20 dekarlik muz serasinda tespit
edilmistir. Daha sonra zararlinin yaygilik
durumu ve zarar sekli icin gerek bulasik sera
civarindaki 3 muz serasi ile gerekse Silifke
ilgesinin farkli yerlerinde bulunan 13 adet ve
Erdemli ilgesindeki 8 adet muz alani kontrol
edilmis, ancak Golbas1 mevkiindeki alan harig
diger muz alanlarinda C. gnidiella’nin higbir
biyolojik donemine rastlanilmamustir.

Arazi kontrolleri, Silifke ve Erdemli il¢esi muz
alanlarinda ozellikle zararlinin c¢evredeki ana
konukcusu turunggil ve narlardan go¢ ettigi
eyliil-ekim aylarinda yapilmigtir. Bu amagla
muz alanlarindan toplanan C. gnidiella larva ve
pupast ile bulasik muz tarak ve parmaklari
laboratuvarda kiiltiire alinarak ergin ¢ikisi
saglanmigtir.  Elde edilen ergin bireyler,
laboratuvarda mikroskop altinda incelenmis ve
koleksiyonumuzda bulunan teshisli ornekler ile
karsilagtirllarak teshis ve tanilar1 yapilmistir
(Sekil 1a, b).

Calismada; en fazla oérnekleme Silifke ilgesinde
(17 muz alan1) yapilirken, Erdemli ilgesinde ise
8 muz alaninda inceleme yapilmigtir. Alan
kontrolleri sirasinda, muz bitkilerinin Oncelikle
C. gnidiella’nin tercih ettigi hevenkler iizerinde
bulunan tarak ve parmaklar1 incelenirken,
zararlimm farkli organlarda da beslenme
ihtimaline karsin gévdenin tamami (yesil aksam)
iizerinde de inceleme yapilmistir. Caligma
sonucunda; sadece Silitke ilgesi Kurtulug
mahallesi Golbasi mevkiinde bulunan muz
serasinin C. gnidiella yoniiniiyle bulasik oldugu
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ve kontrolii yapilan Silitke ve Erdemli
ilgesindeki diger alanlarin ise, C. gnidiella
yoniinden temiz oldugu belirlenmistir. Nitekim,
C. gnidiella’nin Diinyada da 50 civarinda
konukgusunun kaydi yapilmasina ragmen, muz
bitkisinde sadece Brezilya’dan kayit bildirimi
yapilmistir (Botton ve ark., 2003). Ayrica,

bugiine kadar farkli iilkelerde yapilan
calismalarda; turunggil (portakal, greyfurt,
limon), avokado, nar ve lzim’in C.

gnidiella’nin en 6nemli konukgularindan oldugu
bildirilmistir (Anonim, 2016). Yine son yillarda
iilkemizin Akdeniz Boélgesi’'nde yiiriitiilen bir
calismada;  zararlimin  avokado,  portakal,
greyfurt, limon, mandarin, musir, nar, pamuk,
patlican, Trabzon hurmasi ve iizim C.
gnidiella’nin konukgulari olarak saptanmis olup,
bunlardan avokado, musir, patlican ve Trabzon
hurmas1 Tirkiye’de ilk kez C. gnidiella’nin
konukegusu olarak kayit edilmistir. (Oztiirk ve
Ulusoy, 2011c).

Portakal giivesi’nin Zarar Sekli

Portakal giivesi larvasi, genellikle konukgusu
oldugu bitki organlarinda ozellikle de

meyvelerinde obur bir sekilde beslenmektedir.
Ayrica, larvanin beslendigi meyveler iizerinde
havai kokenli ciiriikk¢iil mantarlardan kaynakli

kiif benzeri siyahlasmalar olusmaktadir (Onztiirk,
2010; Oztirk ve Ulusoy, 2010; Anonim, 2016).

C. gnidiella ile bulastk muz serasinda yapilan
kontrollerde de, larvanin genellikle muzun
hevenkleri iizerinde (Sekil 2a, 4a), tarak (Sekil
2b, 4c) ve parmaklarinda (Sekil 2¢), nadiren de
olsa govde kabuklar1 arasinda beslendigi
saptannmgtir.  Ozellikle  hevenkleri, muz
taraklarindaki parmaklarin dip kisimlarini (Sekil
4b) ve parmaklar1 tercih ederek buralarda
delikler acgtign gorilmistir (Sekil 2¢, 3c).
Larvanin actigt delikler hevenklerde gelisimi
zayiflatarak verim ve kalite kaybina, meyvelerde
ise ¢ilirimeye, dolayisiyla iriin kaybina neden
olmaktadir. Larvanin  beslenmesi  sonucu
hevenkler iizerindeki kabuk dokusunda terme
benzeri bir deformasyonlu yap1 (Sekil 3a, 4a) ile
acilan deliklerden zamk akintis1 gozlenmistir.
Larvalarin ayrica, beslenme sirasinda koyu
renkli beslenme pislikleri ¢ikararak bunlari ag
ile birbirine bagladigi (Sekil 2b, c; 3a, b),
belirlenmistir. Calismada ayrica, C.
gnidiella’nin ~ muz  hevenk, tarak ve
parmaklarinda genellikle larvanin beslenme
yerlerine  yakin  yerlerde pupa oldugu
saptanmustir (Sekil 3b, c).
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Sekil 3. Cryptoblabes gnidiella’nin muz bitkisindeki zarar belirtisi ve pupasi (Foto: Naim Oztiirk).

Sonug¢

Portakal giivesi’nin Tiirkiye muzlarinda zararli
oldugu ilk kez bu calisma ile saptanmistir.
Ancak, iilkemizde sadece Silifke ilgesinde bir
muz seranin C. gnidiella ile bulasik oldugu ve
kontrolii yapilan diger alanlarin ise temiz oldugu
belirlenmistir. Bu ¢alisma ile; C. gnidiella’nin
muz hevenk, tarak ve parmaklarinda beslenerek,
kalite ve {rlin kaybma neden oldugu
gozlenmistir. Ozellikle ekonomik degeri ve
getirisi  yiiksek olan muz {iretiminde, C.
gnidiella’dan kaynaklanabilecek zararin en aza
indirilmesi ve dolayisiyla miicadelede basarili

olabilmek igin; oncelikle zararhmin dogru
taninarak, muzdaki zarar seklinin iyi bilinmesi
gerekmektedir. Ayrica, diger meyvelerde sorun
olan zararlhilara karst oldugu gibi muzda da C.
gnidiella’ya karst her yil diizenli kontrol ve
gozlemler yapilarak, zararli ile bulasik alanlarda
miicadele yontemlerinden kiiltiirel Onlemlere
oncelik verilmelidir. Dogal dengenin korunmast
ve gelecek nesillere daha saglikli bir gevre
birakabilmek igin ise, Kimyasal miicadele daima
en son care olarak diisiiniilmeli ve ireticilere
onerilmelidir.

Sekil 4. Cryptoblabes gnidieila’nm muz bitkisinin farkli organlarindaki rzarar sekli (Foto: N. Oztrk).
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Corum Ili Kullamlabilir Hayvansal Atik Kaynakh Biyogaz Potansiyelinin Belirlenmesi

Serdar UCOK

Kahramanmaras Siitcii imam Universitesi, Ziraat Fakiiltesi, Biyosistem Miihendisligi Boliimii, Kahramanmaras

Oz

Enerji, glinimiizde gelismisligin bir 6lgiitii olarak ele alinmaktadir. Giiniimiizde diinya niifusun hizl
artmasina paralel enerjiye olan ihtiyagta giderek artmaktadir. Teknolojinin gelismesi, fosil yakitlarin sinirl
olmasi ve gevreye zarar vermesinden kaynakli diinyada yenilenebilir enerji kaynaklarina ilgi artmistir. Temiz,
cevreci, enerji verimliligi yiiksek olan yenilenebilir enerji kaynaklarindan olan biyogaz teknolojisinin {iretime
kazandirilmasi ile enerji tiretiminin yani sira kirsal kalkinmaya da 6nemli fayda saglamaktadir. Bu ¢alismada,
Tiirkiye Istatistik Kurumu (TUIK) 2021 yili verilerine gdre Corum ili ve ilgeleri diizeyinde hayvansal
kaynakli (Biiyiikbas+Kiiciikbas+Kanatl) giibre atiklarindan {iretilebilecek biyogaz ve biyogazdan elde
edilebilecek enerji potansiyelleri belirlenerek sayisal haritalari olusturulmustur. Corum genelinde toplam
hayvan sayis1 (Biiyiikbast Kiigiikbas+ Kanatli) 4.219.880 adet, toplam hayvanlardan olusabilecek giibre
potansiyeli miktar1 563.210 ton yil*?, biyogaz potansiyeli 22.854.00 m? yil'! ve biyogazdan iiretilebilecek
enerji 107.41 GWh il olarak belirlenmistir. Maksimum enerji iiretimi merkezde iken en diisiik enerji
iiretimi ise Dodurga’da olmustur.

Anahtar Kelimeler: Corum, hayvan, giibre, biyogaz, enerji.
Determination of Biogas Potential of Usable Animal Waste Based in Corum Province

Abstract

Energy is considered as a unit of development today. Today, in parallel with the rapid increase in the world
population, the need for energy is increasing. Due to the development of technology, limited fossil fuels and
environmental damage, interest in renewable energy sources has increased in the world. The introduction of
biogas technology, which is one of the clean, environmentally friendly and energy-efficient renewable energy
sources, into production provides significant benefits to rural development as well as energy generation. In
this study, Turkey Statistical Institute (TUIK) according to data from the 2021 provincial district level of
animal origin (cattle+ovine+poultry) in the Corum, biogas can be produced from manure waste and energy
can be obtained from biogas, energy potential of digital maps have been created. total number of animals in
Corum (cattle + ovine + poultry) 4.219.880, total animal manure potential amount is determined as 563.210
tons year™, biogas potential as 22.854.00 m? year and energy produced from biogas as 107.41 GWh year.
While the maximum energy production was in the center, the lowest energy production occurred in Dodurga.

Key Words: Corum, animal, manure, biogas, energy.
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Serdar UCOK
Giris
Enerji, siirdiiriilebilir ekonomik gelisme, yasam
standartlarinin artmast ve sosyal gelisimin
belirleyici en temel 6gelerinden biri olmustur.
Hizli nifus artisi, teknolojik gelisme ve
sanayilesmenin yayginlasmasiyla enerjiye olan
talep glin gectikge artmaktadir (Tunc ve ark.,
2006; Acaroglu, 2007; Akova, 2008; Toklu ve
ark., 2010;Yiiksel, 2010; Karayilmazlar ve ark.,
2011; Yilmaz, 2012; Kog ve Senel, 2013). Iki
farkl enerji tiirli bulunmaktadir. Bunlar, fosil ve
yenilenebilir enerji kaynaklaridir. Fosil enerji
kaynaklar1 (ham petrol, linyit, dogal gaz vb.)
kiiresel enerji ihtiyacinm biiyiik bolimiini

karsilamaktadir (Avcioglu ve ark., 2011;Y1lmaz,
2012; IEA, 2015). Ancak fosil kaynaklarinin
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sinirli olmas1 ve az sayida iilkede ¢ikarilmasi
enerji ithal eden llkeler i¢in giivensizlik ve digsa
bagimhilik s6z konusu olmaktadir. (Karaca,
2017). Ayrica fosil enerji kaynaklarinin sera
gazi emisyonlarindan dolay1 kiiresel 1sinmaya,
cevre Kkirliligine ve insan sagligina zarar
vermesinden  dolayr  yenilenebilir  enerji
kaynaklarina olan ilgiyi artmistir (Dagtekin ve
ark., 2018). Yenilenebilir enerji kaynaklari;
giines, hidrolik, riizgar, jeotermal ve biyokiitle
enerji kaynaklarindan meydana gelmektedir
(Yarbay ve ark., 2011; Temiz ve Gokmen, 2010;
Aybek ve Ugok, 2017). Biyokiitle temiz, gevreci
ve atik sorunun bertaraf edilmesi bakimindan
yenilenebilir enerji kaynaklari arasinda 6nemli
yer tutmaktadir. Biyokiitle, direk yanabilen yada
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proseslerle farkli yakitlara doniistiiriilebilen
bitkisel ve hayvansal kaynakli atik olarak
tanimlanabilir (Fanchi, 2011; Aybek ve ark.,
2015a). Ozetle biyolojik kdkenli fosil olmayan
organik madde Kkiitlesi olarak ifade edilebilir
(Acaroglu 2007, Oztiirk, 2008). Biyokiitleden
genel olarak biyoetanol, biyodizel odun biriketi,
pelet ve biyogaz iiretilmektedir (Kapluhan,
2014). Biyokiitleden biyogaz iiretimi organik
atiklarin  anaerobik fermantasyonu sonucu
olugmasindan dolay1 temiz ve ¢evreci bir
prosestir.  Olusan  anaerobik  (oksijensiz)
fermantasyon  neticesinde  biyogaz  dort
asamadan meydana gelmektedir. Anaerobik
bozunma sonucu biyogaz iiretimi hidroliz, asit
iiretimi (asidojenesis), asetat iiretimi
(asetojenesis) ve metan iiretimi (metanojenesis)
olarak olusmaktadir (Anonim, 1999). Biyogaz
olusumundan en verimli halde yararlanabilmek
icin optimum reaktdr kosullarini ve sartlarini
saglayan parametrelerin olusturulmast
gerekmektedir. Bu  parametreler  fiziksel
(sicaklik, karigtirma, yiikleme orani ve bekletme
stiresi) ve kimyasal (C/N, pH, alkalinite, toksik
maddeler ve besi ortami) olmak fizere iki
kisimdan meydana gelmektedir (Mitzlaff, 1988;
Nagamani ve Ramasamy, 2010). Biyogaz,
organik madde tiiriine gore, %60-75 metan
(CH4), 9%23-38 karbondioksit (CO,), eser
miktarda hidrojen (Hz) ve hidrojen siilfiir (H2S)
bulunan bir gaz kangimindan meydana
gelmektedir (Bukvic ve ark., 2002; Yokus,
2011). Biyogaz iiretimi temel olarak organik
materyallerin anaerobik fermantasyon
edilmesine dayandigi icin temel materyaller
bitkisel, hayvansal ve endiistriyel atiklardan

olugmaktadir. Hayvansal atiklarin biyogaza
doniigiimlerinin daha faydali olmasi, kolay
erisilebilmesi ve fazla atik sorunu meydana
getirmesinden dolay1 diinyada biyogaz tesisleri
i¢in temel hammadde olarak tercih edilmektedir.

Bu calismanin amact TUIK 2021 verilerine
gore; Corum il merkezi ve ilgeler diizeyinde
hayvansal giibrelerin (Biiyiikbas+ Kiiglikbag+
Kanatli);

e  Toplam atik potansiyelini,

e Biyogaz potansiyelini

e Biyogazdan tiretilebilecek enerji
miktarini,

e ArcGIS programi ile biyogaz enerji
degerlerine (GWh/y1l) gore
siniflandirmaya tabi tutulup ve simf
degerlerine  gore renklendirilmesinin
yapilarak bu verilerin sayisal haritalarinin
olusturulmasidir.

Materyal ve Yontem

Corum ili; Orta Karadeniz Boliimiiniin i¢
kisminda yer almakta olup doguda Amasya,
giineyde Yozgat, batida Cankiri, kuzeyde Sinop,
kuzeydoguda Samsun, giineybatida Kirikkale ile
cevrilidir (Sekil 1). Ilgeleri; Merkez, Alaca,
Bayat, Bogazkale, Dodurga, Iskilip, Kargi,
Lagin, Mecitozii, Oguzlar, Ortakdy, Osmancik,
Sungurlu, Ugurludag’dan olugmaktadir.
Yiizolgimii  12.820 km? olup Anadolu
platolarindan olusan bir gecit alanda yer
almakta, 39° 54°-41° 20" kuzey enlemleri, 34°
4’-35° 28" dogu boylamlar1 arasinda yer
almaktadir (Anonim, 2021).

Sungurlu

)

Alaca | Ortakoy

Bogazkale

Sekil 1. Corum ili konum ve ilgeleri
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Corum ili hayvansal atiklardan elde edilebilecek
biyogaz enerji degerlerinin belirlenmesine
yonelik veriler 2021 yili Tirkiye Istatistik

(Sigir, manda), kiiciikbas (koyun, keg¢i) ve
kanatl ( tavuk, hindi, 6rdek ve kaz) verilerinden
olugmaktadir. Cizelge 1°de biiyiikbas, kiiciikbas

Kurumunun (TUIK) veri tabanindaki ve kanathi hayvan sayilan ilgeler diizeyinde
“Hayvancilik Istatistikleri” boliimiinden verilmistir (TUIK, 2021).
almmustir. Hayvansal istatistikler biiyiikbas
Cizelge 1. Corum ili ve ilge diizeyinde hayvan sayilari (Adet)
= © = > =< — = &
§ g 8 2 £ 8 £ £ £ 2B 35 : £ &
5 £ 3 & 3 5 & T § E§ 5 2 T E =1
$ < 4 &% 8 % 2 2 r E B 5 5 2 ¢
[~} &) E (@] 9] =)
Biiyiikbas
(adiet) 59.473 22.73215.7315.997 2.95612.872 5.857 25.232 5.372 26.0333.64937.802 7.930 21.968 253.604
ggggkbas 69.756 23.50813.1684.548 3.49023.11411.21222.797 7.421 32.459 463 55.16110.790 15.985 293,872

Kanath (adet)

3.488.95 15.480 8.412 1.222 4.09012.22513.270 7.428 12.805 7.116 600 25.50626.550 48.746 3.672.40

Cizelge 2’de teorik biyogaz ve enerji hesaplama
parametreleri (yillik giibre iiretim miktar1, diski
ulagilabilirlik, hayvan digkisindan elde edilen
biyogaz ve biyogazdan elde edilen elektrik

enerjisi orani) verilmistir. Digki ulagilabilirlik
orani hayvanlarin barinakta kalma siireleri ele

Cizelge 2. Teorik biyogaz ve enerji hesaplama parametreleri (Ogal, 2013; Ay ve Kaya, 2020)

Parametre

Yillik diski diretim miktar: (YDUM) (ton y1l™?)
Diski ulasilabilirlik orani (%)

Hayvan diskisindan elde edilen biyogaz (HDEB) (m? ton')

Biyogazdan elde edilen elektrik enerjisi (BEE)(kWh m)

almarak olusturulmustur (Aybek ve ark.,
2015b).
Hayvan
Biiyiikbas Kiiciikbas Kanath

3.6 0.7 0.022

50 13 99

33 58 78

4.7 4.7 4.7

Teorik biyogaz parametrelerin hesaplanmasinda kullanilan toplam biyogaz miktar1 Esitlik 1’°de
verilmistir (Deniz, 1987; Akbulut ve Dikici, 2004; Ergiir ve Okumus, 2010; Ogal, 2013).

TBM=HS*YDUM* HDEB
TBM: Toplam biyogaz miktar1 (m® y1l™)

HS : Hayvan sayisi (adet)

YDUM: Yillik diski iiretim miktar1 (ton y11%)

HDEB: Hayvan diskisindan elde edilen biyogaz (m?® ton™)
Toplam elektrik enerjisi miktar1 Esitlik 2°de verilmistir (Deniz, 1987; Akbulut ve Dikici, 2004; Ergiir

ve Okumus, 2010; Ogal, 2013).

TEM=TBM*BEE.........oeooeeoeeoeeeeeeeoe e, )

TEM : Toplam elektrik enerjisi (kWh yil?)
TBM: Toplam biyogaz miktar1 (m? y1l™)

BEE: Biyogazdan elde edilen elektrik enerjisi (kwh m)

Bulgular ve Tartisma

Corum ilinin ilgeler bazinda, TUIK 2021 yih
hayvansal verilere gore, biiyiikbas, kiigiikbas,
kanatl ve toplam kullanilabilir giibre potansiyeli
(1000 ton yil'), biyogaz potansiyeli (1000 m?
yilh), iiretilen enerji (GWh yil) belirlenmistir
(Cizelge 3).

Corum genelinde hayvan sayilart; 253.604 adet
biiyiikbag, 293.872 adet kiiciikbas ve 3.672.400
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adet kanathidan olugmaktadir. il genelinde
maksimum hayvan sayilari; biiyiikbas (59.473
adet), kiiciikbas (69.756 adet) ve kanatl
(3.488.950 adet) i¢in Merkezde meydana
gelirken minimum hayvan sayilar ise biiyiikbag
(2.956 adet) Dodurga’da, kiigiikkbas (463 adet)
ve kanatli (600 adet) i¢in Oguzlar’da
olusmaktadir.

Kullanilabilir toplam giibre potansiyeli; 456.490
ton yil' biyiikbagtan, 293.870 ton yil?
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kiiciikbastan ve 79.98 ton yil! kanatlidan
meydana gelmektedir. En yiiksek kullanilabilir
toplam giibre potansiyeli; biiyiikbas (107.050

ton yil'h), kiiciikbas (6.350 ton y1l') ve kanath
(75.990 ton yil?') igin Merkezde meydana
gelmistir.

Cizelge 3. Corum ili ve ilge diizeyinde hayvansal atik kaynakli biyogaz ve enerji degerleri

Biiyiikbas Kiigiikbas Kanath Toplam

EOREY LR = 5 DS
2 E ~| _ T E | _ =E _|_ = E A
5 8 s =Z|3 2 8 L| 3 2 8 %L| = o) =] =
B 2 8 § 2|2 8 g » 2 838 » 2 8 g5 2
© = S = = = S - < = S - = = = - =
& S T 9z 2|3 T 5 =2 & T 5 2| = = =
- = 5 =2 L= 5 =2 ¢ =2 5 =2 <22 758 =2 <
et > @ — ~ > 7} — et > 7} — et > 2} _
I € Tl z & & T| z Z & Tl g 'z 5 gy
2 8 S =i 2 g S =i 2 g S = 2 g S <
a8 o H|a 3 & H| & 5 o A & s o =
A N =1 =W N =1 =¥ N =} (W N =}
g B > P2l =B > B g = > B g = > ®
= O d oSl =z & @ ol =z & @ 5| = G} D D
Merkez ~ 59.47 107.05 3532.7 16.60 69.76 6.35 3682 1.73 3488.95 75.99 5927.2 27.86 3618.18 189.39 9828.0 46.19
Alaca 22.73 40.92 1350.3 6.35 2351 214 1241 058 1548 034 263 0.12 6172 4339 1500.7 7.05
Bayat 1573 28.32 9344 439 1317 120 695 033 841 018 143 007 3731 2970 10182 4.79
Bogazkale 600 1079 3562 167 455 041 240 011 122 003 21 001 1177 1124 3823 1.80
Dodurga 296 532 1756 083 349 032 184 009 409 009 69 003 1054 573 2010 094
Karg 12.87 2317 7646 359 2311 210 1220 057 1223 027 208 010 4821 2554 9074 4.26
Lagin 586 1054 3479 164 1121 1.02 59.2 0.28 1327 029 225 011 3034 1185 4296 2.02
Mecitozii 25.23 4542 14988 7.04 2280 2.07 1203 057 7.43 016 126 0.06 5546 47.65 16317 7.67
Ortakoy 537 967 3191 150 742 068 392 0.18 1281 028 218 010 256 10.62 380.0 1.79
Osmancik 26.03 46.86 1546.4 7.27 3246 295 1713 081 7.12 0.15 121 0.06 6561 4997 17298 8.13
Oguzlar 365 657 2168 102 046 004 24 001 060 001 10 0001 471 662 2202 104
Sungurlu  37.80 68.04 22454 1055 5516 502 2911 137 2551 056 433 020 11847 7362 2579.9 12.13
Ugurludag 793 1427 4710 221 1079 098 569 027 2655 058 451 021 4527 1583 5731 2,69
iskilip 2197 3954 13049 613 1599 145 844 040 4875 106 828 039 867 4206 14721 692
Toplam  253.60 456.49 15.064.1 70.80 293.87 26.74 1551.1 7.29 3.672.40 79.98 6.238.8 29.32 4.219.88 563.21 22.854.0 107.41

Toplam biyogaz potansiyeli; 15.064.100 m? yil*
biiyiikbastan, 1.551.100 m® yil? kiigiikbastan ve
6.238.800 m® yil! kanathdan meydana
gelmektedir. Ilgeler bazinda maksimum toplam
biyogaz potansiyeli; biiyiikbas (3.532.700 m?
yil't), kiigiikbas (6.350 m® yil') ve kanath
(5.927.200 m? y11'Y) igin Merkezde olusmustur.

Toplam biyogazdan iretilen enerji; 70.80 GWh
yil'? biiyiikbastan, 7.29 GWh yil? kiigiikbastan
ve 29.32 GWh yil! kanathdan meydana
gelmektedir. ilgeler bazinda biyogazdan iiretilen
maksimum enerji; biiyiikbas (16.60 GWh y1l),
kiigiikbas (1.73 GWh yil?) ve kanath (27.86
GWh yil'') igin Merkezde iken biyogazdan
iretilen minimum enerji ise biyilikbas (0.83
GWh w11} i¢in Dodurga, kiigiikbas (0.01 GWh
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yil'!) ve kanath (0.001 GWh y1l'?) i¢in Oguzlar
igesinde olmaktadir.

Corum genelinde toplam hayvan sayisi
(Biiyiikbagt Kiiciikbas+ Kanatli) 4.219.880
adet, tim hayvanlardan (Biiylikbag+ Kii¢likbas+
Kanatli) olusan; giibre potansiyeli miktar
563.210 ton yil, biyogaz potansiyeli 22.854.00
m3 yil! ve biyogazdan iiretilen enerji 107.41
GWh yil olarak belirlenmistir.

Hayvansal atiklardan iretilebilecek teorik
biyogaz potansiyelini; Karaca (2017) Hatay
ilinin 15 milyon m® y1l' olarak, Baran ve ark.
(2017) Adiyaman ilinin 15 milyon m?® yil?!
olarak, Karaca ve Oztiirk (2017) Osmaniye
ilinin 11 milyon m® yilI? olarak, Corum {li
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yaklagtk 22.9 m® yil! olarak bulunmustur.
Corum ili literatiirle kiyaslandiginda teorik
biyogaz potansiyeli yiiksek bulunmustur.

Biyogazdan elde edilebilecek enerji
potansiyelini; Karaca (2017), Hatay ilinin 37.7
GWh wil' olarak, Baran ve ark. (2017)
Adiyaman ilinin 70.5 GWh yil! olarak, Karaca
ve Oztiirk (2017), Osmaniye ilinin 27.8 GWh
yil't olarak, Corum ili 107.41 GWh yil*! olarak
belirlenmistir. Corum ili biyogazdan iiretilen
enerji literatiirle karsilastirildiginda  yiiksek

N . ] Osmancik

Iskilip

Bayat

7 Uguruda

RN

[
40 20 0

Lagin

bulunmustur. Uretilen biyogaz ve enerjinin
yiiksek olmasinin sebebi Corum ili hayvansal
saytlarinin  diger illerden fazla olmasindan
kaynaklanmaktadir.

Hayvan sayilarinin smiflandirilmasinda  0-25
(1000 adet) diisik seviyeli, >200 (1000
adet)’den ise yiiksek seviyeli bolge olarak
belirlenmistir. 11 genelinde hayvan sayisi
(Biiylikbag+ Kiiciikbas+ Kanatli) en yiiksek
merkezde meydana gelmistir (Sekil 2).

Hayvan Sayisi (1000 Adet)
I o
| 250
50100
I 100-200
Il 20

Mecitozd

40 Kilometers

Sekil 2. Corum ili ve il¢e diizeyinde hayvan sayilar1 dagilimi

Giibre potansiyellerinin siniflandirilmasinda 0-
20 (1000 ton yil't) diisiik seviyeli, >100 (1000

ton yilt) yiiksek seviyeli bolge olarak

belirlenmistir.  Maksimum  giibre  miktar
. i

\\@E Kargi |

; T Osmancik

Bayat

Sunguriu

40 20 0 40 Kilometers
B

Alaca

merkezde olup minimum giibre miktar1 ise
Bogazkale, Dodurga, Lagin, Oguzlar, Ortakdy
ve Ugurludag’da  olmustur  (Sekil  3).

Giibre Potansiyeli (1000ton/yil)
I o0
2040

40-80

I s0-100

| B

Mecitozo

Sekil 3. Corum ili ve il¢e diizeyinde giibre potansiyeli dagilimi
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Biyogaz potansiyelleri 0-500, 500-1000, 1000-
2000, 2000-3000 ve >3000 (1000 m® yill)
araliklarinda olugmustur. En yiiksek biyogaz

N -

! @E Kargi >

Iskilip

Bayat

A &y
) ,zg%u o
) @ _

Osmancik

40 Kilometers

potansiyeli merkezde (>3000) olurken bunu
sirast ile Sungurlu (2000-3000) izlemektedir
(Sekil 4).

Biyogaz Potansiyeli (1000m3/yil)
R
— 500-1000

1000-2000

D 2000-3000
B o0

Mecitoza

Sekil 4. Corum ili ve ilge diizeyinde biyogaz potansiyeli dagilimi

Biyogazdan iiretilen enerji = miktarlarinin
siniflandirilmasinda 0-1 (GWh yill) seviye en
diisiik, >20 (GWh yil?) ise en yiiksek seviye
olarak belirlenmistir. Maksimum iiretilen enerji

W@‘*E : Kargi S
S AR

&

‘-|sk|I|p Oguzla
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Osmancik

=
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il
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40 20 0 40 Kilometers
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Sekil 5. Corum ili ve ilge diizeyinde iiretilen enerji dagilinm

merkezde (>20), bunu siras1 ile Sungurlu (10-
20) izleyip en disik ise Dodurga’da (0-1)
meydana gelmistir (Sekil 5, Sekil 6).

Uretilen Enerji (GWh/yil)
B o
-
[ 210
\ B 1020

Lagin ->20

Mecitozi

f)ﬁakﬁy“
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50 46.19
E‘ 40 m Merkez m Alaca
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Sekil 6. Corum ili ve il¢e diizeyinde iiretilen enerji diizeyleri

Sonuc ve Oneriler

TUIK 2021 hayvansal verilerine gére Corum
ilinde hayvansal atiklarin toplam kullanilabilir
giibre potansiyeli, biyogaz potansiyeli ve
biyogazdan iiretilen enerji (GWh yil?)
miktarin belirlenmesi ve sayisal haritalarinin
olusturulmasi ¢alismasinda elde edilen sonug ve
oneriler kisaca asagidaki gibi 6zetlenebilir.

o Toplam hayvan sayisi (Biiyiikbas+
Kiiciikbag+ Kanatl) 4.219.880 adet, tiim
hayvanlardan (Biiyiikbas+ Kiiciikbast+ Kanatli)
olusan; giibre potansiyeli miktar1 563.210 ton
yill, biyogaz potansiyeli 22.854.00 m® yil*! ve
biyogazdan iiretilen enerji 107.41 GWh yil?!
olarak belirlenmistir.

o Maksimum enerji tiretimi merkezde iken
en disik enerji tretimi ise Dodurga’da
olusmustur.

o Enerji iiretimi miktarlar1 en yiiksek

(70.80 GWh y1l'?) biiyiikbaslardan olurken bunu
sirastyla kanath (29.32 GWh yil') ve kiigiikbas
(7.29 GWh y1l'?) izlemektedir.

o En  yiksek  biyogaz
merkezde (>3000) meydana gelmistir.
Elde edilen bulgular ve degerlendirmeler
sonucunda konuya iliskin asagidaki Oneriler
siralanabilir:

o Corum ili merkezinde biiyiikbas hayvan
ve kanatli sayisinin fazla olmasindan dolay1 hem
biiyiikbas hayvan giibresine hem de kanath
giibresine yonelik biyogaz tesisi kurulabilir.

. Biyogaz tesisinin kurulmasiyla hem
hayvansal giibrelerin bertaraf edilmesi, hem
enerji elde edilmesi hem de anaeorobik
fermantasyon sonucu olusan ¢iiriif materyalinin
organik giibre olarak kullanilmas1 saglanabilir.

potansiyeli

57

. Kontrolsiiz sekilde depolanan hayvansal
atiklarinin biyogaz tesislerinde kullanilmasiyla
atmosfere salinacak olan sera gazlarinin Oniine
gecilebilir.

. Biyogaz tesislerinden elde edilecek olan
enerji ile enerjide disa bagimlilik azaltilabilir.
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