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Research Article
Effect of Fermentation Parameters on Bioethanol Yield from Miscanthus

Kouame Fulbert OUSSOU?, M. Umit UNAL*!, Aysun Sener GEDUK?

ABSTRACT

Dilute sulphuric acid and alkaline pre-treatments (NaOH) followed by enzymatic hydrolysis (Cellic CTec2)
were used to release sugars from Miscanthus giganteus. In order to determine optimum pre-treatment
conditions pyrolysis was carried out using H,SO4 and NaOH at 0.5 and 1% (w/v) and 120°C and 180°C for 10
and 90 min. Pre-treatments with NaOH (0.5%, w/v), 120°C, 90 min resulted in highest total fermentable sugar
concentration (32.78g/L). Ethanolic fermentations were performed at 25°C and 30°C with or without nitrogen
source addition using Saccharomyces cerevisiae. Both temperature and nitrogen supplementation affected
bioethanol yields from Miscanthus giganteus. Higher bioethanol yields were obtained with nitrogen addition
at temperatures. The fermentation at 30°C with nitrogen addition gave the highest bioethanol yield.
Keywords:  Nitrogen, temperature, bioethanol, Miscanthus, fermentation optimization,
Saccharomyces cerevisiae

Fermantasyon Parametrelerinin Miscanthus’tan Elde Edilen Biyoetanol Verimine
Etkisi

0z

Miscanthus giganteus 'tan sekerlerin serbest hale getirilmesi i¢in seyreltik asit ve alkali (NaOH) 6n
muamelelerini takiben enzimatik hidroliz uygulanmigtir. Optimum o6n muamele kosullarin
belirleyebilmek i¢in % 0.5 ve 1.0 (a/h) HSOs ve NaOH konsantrasyonlarinda, 120°C ve
180°C’lerde, 10 ve 90 dk siireyle piroliz islemleri gerceklestirilmistir. 0.5% NaOH konsantrasyonu,
120°C ve 90 dk siirede gergeklestirilen piroliz sonucu en yiiksek fermente edilebilir seker (32.78 g/L)
elde edilmistir. Etanol fermantasyonu 25°C ve 30°C’lerde Saccharomyces cerevisiae ile azot kaynagi
ilaveli ve ilavesiz yuriitiilmiistir. Hem sicaklik hem de azot kaynag ilavesi Miscanthus giganteus‘tan
elde edilen etanol verimini etkilemistir. Her iki sicaklikta da azot ilavesinin etanol verimini artirdigi
bulunmustur. En yiiksek etanol verimi 30°C’de azot ilavesi ile gerceklestirilen fermantasyonda elde
edilmistir.

Anahtar Kelimeler; Azot, sicaklik, biyoetanol, Miscanthus, fermantasyon optimizasyonu,
Saccharomyces cerevisiae
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Effect of Fermentation Parameters on Bioethanol Yield from Miscanthus

Introduction

Due to increasing global energy demand,
worldwide population growth, industrialization,
urbanization and concerns about decreasing
fossil fuels and environmental impact biofuels
have become a promising alternative to fossil
fuels (Uihlein and Schebek, 2009; Bajpai, 2013;
Jambo et al.,, 2016). The global bioethanol
production in 2018 was 110 x 10° L, which is
expected to reach 140 x 10° L in 2022 (Sharma
et al., 2020). Numerous agricultural crops and
residues and waste biomass can be utilized in
bioethanol production. United State and Brazil
are the leaders in bioethanol production using
corn and sugarcane, respectively (Zhang et al.,
2011; Raghavi et al., 2016). Bioethanol is a
promising renewable energy with low
environmental impact. Use of bioethanol instead
of fossil fuels can alleviate some of the
environmental problems (Galbe and Zacchi,
2012; Dominguez-Bocanegra et al., 2015).

Of the raw materials which can be used in
bioethanol production lignocellulosic biomass
is the most abundant biomass on earth. It is
made up of cellulose, hemicellulose and lignin
(Hahn-Héagerda et al., 2006; Han et al., 2011).
However, its recalcitrant nature is the main
bottleneck to overcome in the enzymatic
hydrolysis  of  lignocellulosic ~ biomass,
necessitating the pre-treatment prior to
fermentation to make it more accessible to
cellulolytic enzymes (Zoghlami and Paés, 2019).
There are numerous pre-treatment techniques
available, of which pre-treatment with NaOH
and H,SO, have been widely investigated
(Nashiruddin et al., 2020).

Distinctive features of Miscanthus giganteus,
such as high yield, high cellulose content and
low input requirements as well as the possibility
to harvest twice a year make it an ideal energy
crop for bioethanol production. Miscanthus
giganteus has a low moisture content and does
not require irrigation systems and soils for its
production since it grows in swampy soils in
most tropical countries and its production per
hectare has been estimated at 20-25 tons based
on dry matter. Last but not least it does not
compete with food or feed production (Brosse et
al., 2009; Dubis et al., 2017; Alam et al., 2020).
Despite its potential for biofuel production,

swamps with large quantities of Miscanthus
giganteus in West Africa, and particularly in the
Ivory Coast, are burnt during the rice-growing
season. Although use of Miscanthus as a
feedstock for bioethanol production has been the
subject of numerous studies, the effect of
fermentation  temperature  and  nitrogen
supplementation on bioethanol yield is scarce. In
the present study, we studied the optimization of
pre-treatment  conditions of  Miscanthus
giganteus followed by enzymatic hydrolysis as
well as bioethanol vyield as affected by
fermentation parameters (temperature and
nitrogen addition).

Materials and Methods

Materials and equipment

Miscanthus was obtained in lvory Coast from
swamps. Cellic® CTec2 enzyme was kindly
provided by Novozymes. The reagents used in
the present study were purchased from Sigma
(Sigma chemical company, MO, USA) and
Merck (Germany). S. cerevisiae Lalvin
(Lallemand, Canada) was used in ethanolic
fermentation.

Pre-treatments were carried out in a reactor with
temperature control (Parr 4590, USA). Ethanolic
fermentations were conducted in Thermo
scientific MAXQ 500 and Memmert UNB 400
(Germany) incubator. Sugar and fermentation
products were determined using an HPLC with a
refractive index detector (Shimadzu Prominence
I-series LC 2030, Japan). Aminex HPX-87H
(300 x 7.8 mm) column was purchased from Bio-
Rad (USA). Calibration curves for glucose,
sucrose, fructose and ethanol were prepared
using standard solutions at different
concentrations. The mobile phase contained
5 mM H,SO. (HPLC grade) and ultra-pure water
solution. The separation was performed using
isocratic elution at a flow rate of 0.5 mL/min.
The eluent was vacuum filtered through a 0.45-
um membrane and degassed by sonication. The
column temperature was maintained at 30 °C
and the elution was monitored by RI (Refractive
index) detector. All samples were filtered
through 0.22-um membrane filters before
injection. A sample of 20 uL. was injected into
the HPLC. Two replications of each sample were
performed and chromatogram data were
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analyzed using the LC solution software package
(Unal et al., 2020).

Feedstock preparation

Miscanthus feedstock which was dried at 50°C
for 4 days was homogenized using Waring
blender into fine particles and sifted with a sieve
of 0.4 mm diameter. The powder was transported
in a moisture-proof plastic bag to Cukurova
University in Turkey.

Pyrolysis

Samples were pre-treated at 120 and 180°C for
10 and 90 min and using H.SO, and NaOH at 0.5
and 1% in Parr reactor. The amount of sample
was 10 g of feedstock in 200 mL sulphuric acid
or NaOH solution. After pyrolysis, the samples
were placed in airtight jars and stored at -20°C
until fermentation trials.

Enzymatic hydrolysis

Cellulose contents of the pre-treated samples of
Miscanthus were hydrolysed using 0.09 mL
Cellic® CTec2 enzymes per gram sample at pH
5.0 in Erlenmeyer flasks. Chloramphenicol
(0.59/1) was added to the mixture in order to
prevent any microbial growth. Enzymatic
hydrolysis was carried out in an incubator
equipped with a shaker stirred at 150 rpm at
50°C for 3 days. The sample with the highest
fermentable sugar content was used in ethanolic
fermentation.

Preparation of inoculum

The composition of the culture medium was
given elsewhere (Unal et al., 2020). The culture
was incubated at 30°C in a shaker at 150 rpm for
24 hours. 10% of the culture broth containing
approximately 6.0 x 10 7 cell/mL was
centrifuged at 4000 rpm for 10 min at 4°C. After
carefully decanting the supernatant S. cerevisiae
cells were mixed with sterile 50 mL 0.1%
peptone solution and used as inoculum (Cheng
et al., 2007; Laopaiboon et al., 2009).

Fermentation process and analytical method
The ethanolic fermentation was carried out in in
a 250 mL shake flask containing 90 mL
Miscanthus hydrolysate and 10 mL inoculum.
The experiments were conducted in duplicate at
two temperatures (25°C and 30°C) with or

without nitrogen addition in an incubator at 150
rpm. Samples were taken in vials every 24 hours
for sugar and ethanol analysis. Sugar utilization
and ethanol formation were monitored by HPLC
analysis as described above.

Statistical analysis

Represented data were expressed as mean of
three replicates, and independent t-test analysis
was used to test the significant effect between
two different factors during fermentation.
Plackett-Burman design was performed to test
the effect of some pretreatment factors on total
fermentable sugar. All the data analysis was
performed using two software programs of
statistics (SPSS, version 10.0 for Windows,
SPSS Inc., Chicago, USA and Design of
experiment version 12.0.3.0 for Windows).

Results and Discussion

Pyrolysis and Hydrolysis of miscanthus

The miscanthus samples were pre-treated to
reduce the recalcitrance of lignocellulosic
biomass and make it more accessible to
cellulolytic enzymes. Pre-treatments were
conducted at 120°C and 180°C for 10 and 90 min
using NaOH and H,SO4 at 0.5% and 1.0% (w/v).
Cellulolytic (Cellic CTec2) enzymes were used
to hydrolyse and to saccharify the complex
polysaccharides in the pre-treated miscanthus
samples. The efficiency of pre-treatments
depends on the formation of fermentable sugar
concentration (glucose, fructose and sucrose)
after enzymatic hydrolysis (Cha et al., 2015).
The highest total fermentable sugar with 32.78
g/L was obtained at 120°C for 90 minutes using
NaOH at 0.5 % (w/v), followed by the pre-
treatment with 1.0 % (w/v) H2SO4 at 120°C for
10 min that yielded 26.03 g/L total fermentable
sugar.

Nlewem and Thrash (2010) compared three pre-
treatments (NaOH, dilute H.SO4 and hot water)
in terms of glucose yield from switchgrass. They
reported that 0.5% NaOH gave a higher glucose
yield compared with H2SO4 dilute and hot water
treatment. Nashiruddin et al. (2020) conducted a
research to determine the effect of pyrolysis
parameters (NaOH (0.5%, 80°C, 60 min), H2SO4
(0.5 %, 80°C, 60 min) and hot water (100°C for
90 min) on the formation of reducing sugar from
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pineapple leaves fiber. The authors reported that
treatment with NaOH yielded the highest
reducing sugar.

The temperature, duration of pre-treatment,
reagent type and its concentration had a
pronounced effect on the vyield of total
fermentable sugars in the pre-treatment of the
feedstock (Table 1). These four variables
associated with reducing sugars concentration
released in enzymatic hydrolysis were initially

screened for significant effect while ignoring
other nonsignificant effects. Considering the
linear regression model built, a P-value of 0.025
was observed. Moreover, the linear regression
coefficient (R?) is found to be 0.908, meaning
that 90.8% of the variation could be explained by
the model. All the factors showed significant
effects on reducing sugars concentration at
P<0.05.

Table 1. Statistical analysis of pre-treatment factors on sugars yields

Variable Coefficient F-value P-value
Model - 2.804 0.025
Constant 11.825 - 0.008
Temperature -2.536 3.468 0.036
Time 2.407 2.626 0.019
Reagent concentration | 3.104 0.564 0.023
Reagent type 1.695 9.763 0.009

R?=0.908; Adj R?=0.884; Pred R?=0.498

Time, reagent type and its concentration
exhibited a positive effect on sugar yield while
temperature showed a negative effect on
fermentable sugar yield which is attributed to the
conversion and condensation of reducing sugars
degradation into furans compounds during pre-
treatment at high temperature (Hu and
Ragauskas, 2014). Bio-products such as furfural
and 5-hydroxymethylfurfural from pyrolysis
have a considerable effect on enzymatic
hydrolysis and consequently an influence on
sugars yields (Li et al., 2010).

Bioethanol yield as affected by fermentation
temperature and nitrogen supplementation

Like other organisms, yeasts need sufficient
nutrients to grow and multiply during
fermentation (Valdes et al., 2011). Nitrogen is an
important element required for the synthesis of
DNA, RNA, and proteins in cells. Nitrogen
deficiency can cause stuck and sluggish
fermentations. During fermentation, assimilable
nitrogenous compounds not only affect yeast
growth but also ethanol yield and fermentation
rate and duration (Valdes et al., 2011; Bely et al.,
2003; Gutiérrez et al., 2012; Zhaofen et al.,

2017). Fermentation temperature is another
important parameter that affects yeast growth,
fermentation rate and bioethanol yield (Zabed et
al., 2014). Extreme temperatures significantly
affect yeast growth and cause a drop in
bioethanol yield. The optimum temperature of S.
cerevisiae is between 25-35°C (Alvira et al.,
2010; Zhao et al., 2011; Moon et al., 2012).

Bioethanol yield (Yess) is expressed as g ethanol
produced per g total fermentable sugar (glucose,
fructose and sucrose) consumed. The mean
bioethanol yields ranged between 0.301-0.473

(Table 2). Nitrogen supplementation and
temperature affected the bioethanol vyields
obtained. Higher bioethanol vyields were

obtained with nitrogen addition at both 25°C and
30°C. The fermentation at 30°C with nitrogen
source supplementation gave the highest
bioethanol yield (0.473), being 92.75% of the
theoretical bioethanol yield (0.510). Moreover,
higher bioethanol yields were observed at 30°C
compared to 25°C. At both temperatures (25°C
and 30°C) bioethanol yields showed significant
differences (p< 0.05) between the control (no
nitrogen supplementation) experiment and the
experiments with nitrogen supplementation.

Table 2. Bioethanol yields from Miscanthus as affected by fermentation temperature and nitrogen
supplementation
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25°C 30°C
Control Nitrogen Control Nitrogen
supplementation supplementation
0.301 + 0.025°P 0.386 + 0.035"8 0.460 +0.014  0.473 +0.098*

*Values are means with standard deviations (=SD). Small letters show supplementation with (+) and without
(-) nitrogen within the same fermentation temperature and capital letters in the same line show temperature
effects. Small letters (addition with or without nitrogen) and capital letters (fermentation temperature) indicate

statistical difference at p<0.05.

Sturgeon et al. (2013) who investigated the
effect of nitrogen supplementation on ethanol
fermentation by S. cerevisiae reported that
nitrogen supplementation resulted in faster
fermentation. Schwarz et al. (2020) who
investigated wine production from honey by S.
cerevisiae reported that nitrogen and mineral
addition had a great impact on fermentation rate
and ethanol yield. Tan et al. (2019) conducted a
research on the effects of nitrogen
supplementation and pH on bioethanol
production from banana frond juice by S.
cerevisiae. The authors reported that a higher
ethanol yield was observed by the addition of
yeast extract as a nitrogen source at optimum pH
Reddy et al. (2020) investigated the effect of
temperature on ethanol production from
molasses by S. cerevisiae. They observed that
ethanol production increased with an increase in
temperature from 25-35°C, thereafter it
decreased. Sivamani et al. (2015) reported
similar results, in that ethanol concentration
increased with increasing temperature from
27°C to 37°C, and thereafter the ecthanol
concentration decreased. Unal et al. (2020)
obtained a bioethanol yield of 0.502 from
muskmelon juice at 30°C with nitrogen
supplementation.

Sugar consumption and ethanol production
Sugar (expressed as total fermentable sugar,
TFS) utilization and ethanol formation during
ethanolic fermentation are shown in Figure 1 and
b. Sugar utilization was faster in the trials
without nitrogen addition. However, almost all
sugar was depleted in 48 hours in all
fermentations. Ethanol concentration reached
the maximum in 48 hours. Of the fermentable
sugars, S. cerevisiae utilized first glucose,
whereas only a fraction of fructose was used
during the entire fermentation (data not shown),
meaning that high  residual  fructose
concentration lowered bioethanol yield.
Berthels et al. (2004) studied effect of addition
of ethanol and nitrogen on sugar (glucose and
fructose)  utilization  during  ethanolic
fermentation by 17 S. cerevisiae strains. Results
showed that all strains preferred glucose to
varying degrees. Ethanol addition inhibited
fructose utilization more than glucose utilization
while nitrogen addition stimulated fructose
utilization more than glucose utilization.

Zinnai et al. (2013) stated that glucose utilization
by S. cerevisiae is faster than fructose utilization,
which is influenced by temperature and
composition of fermentation media. It was found
by the same authors that an increase in ethanol
concentration during fermentation decreased
fructose utilization.
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Figure 1. Sugar utilization and ethanol formation
with nitrogen (a) without nitrogen (b) during the
fermentation of miscanthus hydrolysate. TFS
stands for total fermentable sugar

Conclusions

In this study, Miscanthus (Miscanthus
giganteus) feedstock was investigated for its
potential utilization for bioethanol production.
Alkaline and dilute acid pre-treatments followed
by enzymatic hydrolysis were studied to
compare sugar release. It was found that the
highest total fermentable sugar was obtained
with NaOH (0.5%) at 120°C for 90 min. The
hydrolysate was fermented using S. cerevisiae at
two different temperatures (25°C and 30°C) with
or without nitrogen addition. Nitrogen
supplementation and temperature affected the
bioethanol yields obtained. Bioethanol yields at
both temperatures were significantly different
(p<0.05) between the control (no nitrogen
addition) experiment and the experiments
without nitrogen supplementation. As a result,
the use of miscanthus biomass for bioethanol

production could be a good alternative to first
generation feeds without causing food vs feed
dilemma and endangering food security, and also
alleviate human effect on climate change by
producing clean and renewable energy.
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Arastirma Makalesi
Piyasadan Temin Edilen Defne Ucucu Yaglarimn Kalite Ozelliklerinin
Karsilastirilmasi ve Antimikrobiyal Ozelliklerinin Belirlenmesi
Giilden GOKSEN'*, Esma ESER?, H. Ibrahim EKiZ?

0oz

Son yillarda defne yaprag: bitkisinden elde edilen ugucu yagin gida, kozmetik, eczacilik, aromaterapi gibi
farkli alanlarda kullanilmasi sonucu, ireticiler daha ucuz maliyetle daha fazla {iretim arayis1 igerisine
girmistir. Saf ugucu yag ekstaksiyonunda kullanilan yontemlerin pahali olmasi nedeniyle satisa sunulan
ucucu yaglar, sabit yaglar veya farkli ugucu yaglar ile karistirma yapilabilmektedir. Bu calismada on farkli
firmaya ait defne yapragi ugucu yag: piyasadan temin edilmistir. Standart olarak hidrodistilasyon yontemi ile
elde edilen defne yapragi ugucu yagi ile firmalara ait ugucu yaglarin fiziko-kimyasal &zellikleri ve
antimikrobiyal aktiviteleri belirlenmis ve karsilagtirilmistir. Analiz sonuglarina gére piyasadan temin edilen
ugucu yaglardan bazilarimin, standart olarak kullanilan ugucu yag ile farkl oldugu goriilmiistiir. Sadece bir
firmanin antimikrobiyal aktivite sonuglar1 benzerlik gostermektedir. Hatta bazi firmalarin sabit yaglar/baska
ugucu yaglar/¢coziicii kimyasal maddeler ile karistirma yaptig1 belirlenmistir. Analiz sonuglar1 biitiin ugucu
yaglarda farklilik géstermektedir.

Anahtar kelimeler: Defne ugucu yagi, tagsis, antimikrobiyal etkinlik, GC-MS

Comparison of Quality Characteristics and Determination of Antimicrobial
Properties of Laurel Essential Oils Procured from the Market

ABSTRACT

In recent years, as a result of the usage of essential oil obtained from the bay leaves in different fields such as
food, cosmetics, pharmacy, and aromatherapy, manufacturers have tried to produce higher amounts of
products at cheaper costs. Due to the expensiveness of the methods used in pure essential oil extraction, the
essential oils offered for sale can be mixed with fixed or different essential oils. The physico-chemical
properties and antimicrobial activities of laurel leaf essential oils obtained by hydrodistillation method as a
standard and essential oils obtained from the different brands were determined and compared with each other.
According to the results of the analysis, it was seen that some of the essential oils obtained from the market
were different from the essential oil used as a standard. The antimicrobial activity results of only one
company are found similar to hydro distilled essential oil. It has even been determined that some companies
used mixture of fixed oils/other essential oils/solvent chemicals. Analysis results differ for all essential oils.
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Giris

Defne, Lauraceae familyasina ait ve latincesi
Laurus nobilis L. olan, tlkemizde Akdeniz,
Karadeniz ve Ege bolgelerinin kiy1 seritlerinde
yetisen bir aromatik bitkidir. Diinyada ise
Akdeniz ikliminin hiikiim siirdiigi, Giiney
Avrupa ve Kiiciik Asya kiyilarinda da yayilis
gostermektedir. Akdeniz’in  karakteristik
aromatik bitkisi olup boyu 5-10 m yiikseklige
kadar ulasabilmekte ve 0-800 m rakim
araliginda yetismektedir (Fidan ve ark., 2019;
Goksen ve ark., 2020; Ozcan ve Chaichat,
2005; Vilela ve ark., 2016).

Defne, Antik Yunan mitolojisinde dort mevsim
yesil olmasindan dolay1 oliimsiizliik sembolii
olarak yer almaktadir. Herdem yesil olan
yapraklar1 ve yapraklarindan elde edilen ugucu
yagi ticari degere sahiptir (Taban ve ark., 2018).
Defne ugucu yagmin kiiresel potansiyelinin
yilda 3000 tondan fazla oldugu bilinmektedir
(Di Leo Lira ve ark., 2009). Kurutulmus
yapraklart ve ucucu yagi, Italya, Fransa,
Tiirkiye, Cezayir, Fas, Ispanya, Portekiz ve
Meksika mutfaklarinda ve gida endiistrisinde
degerli bir baharat olarak talep gérmektedir
(Ramos ve ark., 2012). Giiclii ve baharath bir
aromasinin olmast nedeniyle diinya
mutfaklarinda lezzet bileseni olarak yaygin bir
bi¢cimde kullanilmaktadir (Diaz-Maroto ve ark.,
2002).  Antimikrobiyal,  antifungal  ve
antioksidan  oOzellikleri  sayesinde  gida
endiistrisinde de gida koruyucusu olarak
kullanildigr  yapilan c¢aligmalar ile ortaya
konmaktadir  (Sellami ve ark., 2011).
Gastrointestinal ~ rahatsizliklari,  romatizma
agrilarini, idrar yollar1 tas problemlerini ve bas
agrilarim tedavi edebilmesi nedeniyle alternatif
tipta da yaygin kullanim gostermektedir (Ozcan
ve Chaichat, 2005; Sellami ve ark., 2011).
Defnenin hayatimiza girdigi bir diger sektor ise
kremler, parfiimler ve sabunlar gibi kozmetik
endiistrisindeki ~ kullanimdir  (Ozcan &
Chaichat, 2005). Defne ugucu yag1 en yaygin
Clevenger sistemi olarak bilinen
hidrodistilasyon yontemi ile iiretilmektedir
(Vilela ve ark., 2016).

Yapilan ¢aligmalarda defne ugucu yaginin ana
bileseninin 1,8-cineole oldugu tespit edilmistir.
Toplanma bolgesine, elde edilme sekline,
tiiriine, iklim kosullarina, toprak o6zelliklerine,
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toplanma zamanina gore ugucu yagmn
bilesenlerinde kantitatif ve kalitatif olarak
farklilik goriilebilmektedir. (Fiorini ve ark.,
1997; Jemaa ve ark., 2012; Ozcan ve Chaichat,
2005). 1,8-cineole’iin ardindan linalool, a-
terpinil asetate, a-pinene ve sabinene gibi birkag
monoterpene  bilesikleri ~ major  olarak
bulunmaktadir. Yapraklarin baharatl
aromasindan, %1 ile %]12 arasinda degisen
oranlarda bulunan benzen bilesikleri (eugenol,
metil eugenol ve elemicin) sorumludur ve
yapraklarin duyusal kalitesini belirleyen son
derece onemli faktorlerdendir (Diaz-Maroto ve
ark., 2002; Olmedo ve ark., 2015; Sellami ve
ark., 2011).

Defne ugucu yagi veya defne yagi adi altinda
farkli fiyat araliginda satilan farkli markalara ait
cok cesitli iirlinler piyasada bulunmaktadir. Bu
calismada piyasada satilan defne ugucu yaglari
ile laboratuvar ortaminda hidrodistilasyon
yontemiyle elde edilen defne yapragi ugucu
yaginin  fiziko-kimyasal  ozelliklerinin ~ ve
antimikrobiyal  aktivitelerinin  belirlenerek
karsilastirilmas: ve farkliliklarimin nedeninin
irdelenmesi amag¢lanmustir.

Materyal ve Yontem

Piyasada satilan farkli markalara ait on adet
defne ugucu yag Ornekleri temin edilmis ve
F1’den baglanarak F10’a kadar kodlanmustir.
Hatay ilinden toplanan defne yapraklari Mersin
Universitesi, Gida Miihendisligi  Béliimii
Laboratuvarina getirilmis ve oda kosullarinda
kurutulmustur. Kurutulan defne yapraklarindan
40 g tartilarak Clevenger cihazinda 1 L suda,
100°C’de 3-3.5 saat kaynatilarak ugucu yag
elde edilmistir. Bu siirenin sonunda cihaz oda
sicakligina kadar sogutulduktan sonra elde
edilen ugucu yag amber renkli cam siseye
aktarilarak karanlik ortamda ve +4°C ‘de
saklanmuistir.

Renk Analizi

Ugucu yag orneklerinin renklerinin L™ (0-100=
koyuluk-agiklik), a” (a+= kirmizi, a- = yesil) ve
b” (b+ = sar1, b- = mavi) degerleri, Hunter Lab
Color Quest XE renk oOl¢liim cihazi (Reston,
ABD) ile dl¢lilmiistiir.
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Kirilma Indisi
Ugucu yag orneklerinin kirilma indisi Abbe el
refraktometresi ile 6l¢iilmiistiir.

Gaz Kromatografi-Kiitle
(GC-MS) Analizi

Goksen ve arkadaslarmin (2020) uyguladigi
GC-MS analizindeki belirtilen metotta bazi
modifikasyonlar yapilmis ve Agilent 2890A
GC, Agilent 5975C MS markali, HP5SMS
kolonlu (30mx250pmx0,25um) ve elektron
impact (EI) dedektorli cihaz igerisinde
gergeklestirilmistir. Ucucu yag ornekleri 1:30
oraninda n-hekzan kullanilarak hazirlanmistir.
Analizlerde tasiyict gaz olarak 1mL/dk akis
hizindaki helyum kullanilmistir. Kolon sicakligi
4°C/dk artigla 40°C’den 240°C’ye c¢ikartilmas,
25 dk bu sicaklikta bekletilmigtir. Kullanilan
MS tarama kosullari, transfer hatt1 sicakligi 240
°C, ara birim sicakligt 240°C, iyonlasma
sicakligi 260°C olarak belirlenmistir. Ornek
hacmi 2mL, enjeksiyon hacmi 1pL ve
iyonlagsma voltaji 70eV dir. Ayrilmis bilesenler

Spektrometresi

Wiley7Nist05.L.  kiitliphanesindeki  veriler
kullanilarak kiyaslama metodu ile
tanimlanmustir.

Antimikrobiyal Aktivite

Ugucu yag  Orneklerinin  antimikrobiyal
aktivitesi disk difiizyon metodu kullanilarak
belirlenmistir (Pesavento ve ark., 2015). Mersin
Universitesi Miihendislik ~ Fakiiltesi Gida
Miihendisligi Bolimii Gida Mikrobiyolojisi
Laboratuvart  buzdolabi’nda (+4°C) yatik
Triptik Soy Agar (TSA) (Merck, Darmstadt,
Almanya) besiyerlerinde muhafaza edilen
Staphylococcus aureus (ATCC 25923) ve
Escherichia coli 0O157:H7 (ATCC 35150)
mikroorganizmalar1 kullanilmistir. Yatik TSA
besiyerlerindeki mikroorganizmalar, Triptik
Soy Broth (TSB) (Merck, Darmstadt,
Almanya)’a agilanmig ve 37°C’de 24 saat
siireyle inkiibasyona birakilmigtir. Daha sonra
aktiflestirilen bu kdiltiiriin  yogunlugu, Mc
Farland 0.5 standardina gore 600 nm dalga
boyunda absorbans 0.08-0.1 araliginda olacak
sekilde ayarlanmistir. Bu sekilde hazirlanan
kiiltiirdeki mikroorganizma sayisi yaklasik 108
kob/mL’dir.
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Ayarlanmig kiiltirden Mueller Hinton Agar
(MHA)  (Merck, Darmstadt, Almanya)
besiyerine 100 pL eklenmis ve sterile ekiivyon
cubuguyla siirme yontemi ile ekim yapilmistir.
Ugucu yag 6rneklerinden 5 pL. alinmig ve 6 mm

capindaki sterile antibiyotik disklere
emdirilmistir. MHA {izerine ugucu yag
emdirilmis  diskler  hafifce  bastirilarak

yerlestirilmis ve petri kaplar1 37°C de 24 saat
siireyle inkiibasyona birakilmustir. inkiibasyon
sonrasinda disklerin etrafindaki
mikroorganizma  gelisiminin  goriilmedigi
inhibisyon zonlar1 mikrometre ile olgtilmiistiir.
Aragtirma li¢ paralel olarak gerceklestirilmistir.

Istatistiksel Analiz

Sonuglar ortalama + standart sapma olarak ifade
edilmistir. Arastirmada elde edilen veriler,
SPSS 16 paket programi (SPSS Inc., Chicago,
lllinois, USA) kullanilarak ve % 95 gilivenlik
araliginda analiz edilmigtir (p<0.05). Gruplar
arasindaki farkliliklar tek yonlii varyans analizi
ve post-hoc testlerinden Duncan testi ile ifade
edilmistir.

Bulgular ve Tartisma
Defne ucucu yag
ozellikleri

Farkli markalarin ve laboratuvar ortaminda
hidrodistilasyon yontemi ile elde edilen ugucu
yaglarm renk ve kirilma indisi sonuglari
Cizelge 1°de verilmistir. Defne yapragi ugucu
yagt acik sart renklidir. L* degeri 0’a
yaklastikca  yagm  koyulugunu, 100°e
yaklastikca yagm acgikligimi gdstermektedir.
Orneklere ait L* degerleri 29.09-38.72
araliginda tespit edilmistir. Ugucu yaglarin L*
degerleri incelendiginde, hidrodistilasyon ile
elde edilen ucucu yag (HDU)’in en parlak
oldugu belirlenirken, F5 6rneginin ise en koyu
renge sahip oldugu belirlenmistir. Orneklerin a*
degerleri analiz edildiginde en disik a*
degerinin F8 kodlu oOrneginin oldugu (-0.64
yesil), en yiikksek a* degerinin ise F5 Ornegine
ait oldugu bulunmustur (1.37, kirmuzi). Bazi
markalara ait ugucu yaglarin kirmizilik
degerinin artmasi igerisine sabit yag veya farkl
kimyasal madde karistirilmasina bagh oldugu
diisiiniilmektedir. Orneklerin b* degeri sarilig1
temsil etmektedir ve en diisiik b* degerinin F8
(0.39) kodlu 6rneginde oldugu bulunmusken, en

orneklerinin fiziksel
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yiikksek b* degeri ise HDU (8.82) 6rneginde
tespit edilmistir. Farkli firmalarin defne yapragi
ucucu yaglariin sarilik degerinin yag igerigine

incelendiginde degiskenlik gosterdigi
belirlenmistir. Ugucu yag Orneklerinin daha
parlak ve daha sar1 olmasinin, kullanilan

gore degistigi disiliniilmektedir. HDU ile F1  bitkinin organlarindan, iiretim seklinden,
orneginin sarilik degeri benzerlik depolama  siiresinden, kompozisyonundan
gostermektedir. Diger orneklerin b* degerleri kaynaklandigi diisiilmektedir.
Cizelge 1. Defne ugucu yag orneklerinin fiziksel 6zellikleri
Ornekler L* a* b* Kirilma indisi
F1 35.88+0.032 -1.96+0.03? 7.61+£0.092 1.465+0.00?
F2 29.22+0.39° 1.39+0.07° 2.42+0.16° 1.468+0.00°
F3 36.1240.15% -1.14+0.02° 2.01£0.07° 1.46940.00°
F4 37.61+1.46° -0.69+0.03¢ 0.62+0.03¢ 1.469+0.00°<
F5 29.09+0.02° 1.37+0.03° 2.30+0.07° 1.470+0.00%
F6 36.86+0.14° -0.73+0.03¢ 0.70+0.08¢ 1.467+0.00°
F7 36.30+0.11% -1.65+0.01° 4.79+0.07¢ 1.470+0.00
F8 36.88+0.22° -0.64+0.02° 0.39+0.03" 1.468+0.00°<
F9 36.4630.14% -0.960.04f 4.31+0.35¢ 1.473+0.00°
F10 36.49+0.13% -1.9440.022 5.58+0.19" 1.471+0.00°
HDU 38.72+0.09¢ -1.75+0.039 8.82+0.04" 1.457+0.00¢

20°C de 6l¢iim alindi. Ayni siitundaki farkli kiigiik harfle belirtilen degerlerin istatistiksel olarak
onemli olgiide farkli oldugunu belirtmektedir (p<0.05). ortalama+;standart sapma

Kirllma indisi, bosluktan gecen 151k hizinin,
ornek icinden gecen 15181in hizina orani olarak
tanimlanmaktadir. Kirtlma indisi 15181n gectigi
yoldaki ortamin fiziksel 6zelligiyle ilgili bilgi
vermektedir. Bu nedenle oOrneklerin igindeki
yabanci maddelerin tespitinde kirtlma indisi
onemli bir oOzellik saglamaktadir (Giiltepe,
2013).

Defne yapragi ucucu yag oOrneklerinin kirilma
indisi 1.457-1.473 arasinda  degistigi
bulunmustur. HDU 6rnegi en disiik kirilma
indisi degerine sahip iken, en yiiksek deger ise
F9 kodlu 6rneginde belirlenmistir. Literatiirde
de defne ugucu yagmin kirilma indisi degerine
rastlanmadigindan  farkli  bitkilerin  ugucu
yaglari ile karsilagtirilmistir.

Dogan ve Bayrak (1984) turunggiller kabuk
ucucu yaglarini incelenmis ve kirilma indisinin
1.473-1.479 arasinda degisiklik gosterdigini
bulmuglardir. Mercan koskil ugucu yagina ait
kirtlma indisi  1.674-1.667 olarak tespit
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edilmistir (Sarer ve ark., 1996). Mercan koskii
ve turunggiller ugucu yaglarina ait kirilma
indislerinin  bizim sonuglarimizdan yiiksek
olmasi bitkinin icerdigi farkli bilesenlerden ve
elde etme yontemlerinin  farkliligindan
kaynaklanabilir.

Citrus reticulata ugucu yaginin kirilma indisini
1.474 olarak tespit edilmistir. HDU dan yiiksek
olmasinin nedeni ise bitkilerden elde edilen
ucucu yaglarin koyu olmasi olabilir (Oztiirk ve
Demirci, 2015).

Ucucu yaglar1 sabit yaglardan aywran onemli
Ozellik ise sulu etanoliin igerisinde ¢Oziinebilir
olmasidir. Kirilma indisleri yiiksek ve optikce
aktiftirler. Orneklerin kirilma indislerindeki
farkliliklar ugucu yagm safligimin bozuldugunu
ve igerisinde yabanci bilesenlerin oldugunu
gostermektedir.

Defne Ucucu Yag Orneklerinin Kimyasal
Kompozisyonlari
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Piyasadan satin alinan ve laboratuvar ortaminda
hidrodistilasyon yontemi ile elde edilen ugucu
yaglarin kimyasal bilesenleri Cizelge 2’de
verilmistir. Analiz edilen 11 farkli ugucu yag
orneklerinde toplam 34 bilesen tespit edilmistir.
F2, F4, F5 ve F10 orneklerine ait ugucu yaglar
disindaki diger 6rneklerde 1,8-cineole (%51.94-
68.28) ana bilesen olarak bulunmustur. Diger
ana bilesenleri ise sirasiyla a-pinene, f-pinene,
sabinene ve camphene olmustur. Metil eugenol
bileseni F1, F7 ve HDU o6rneklerinde %0.24-
2.28 arasinda tespit edilmistir. Limonene
bileseni sadece HDU 6rneginde %7.77 oraninda
belirlenmistir. Gulden ve ark. (2020) ve
Derwich ve ark. (2009) yaptiklari ¢aligmalarda
limonene bilesigini baskin olarak bulmuglar ve
benzer sonuglar elde etmislerdir.

Ayrica F2, F6 ve HDU orneklerinde y-
Terpinene bileseni (%0.49-4.89) bulunmustur.
delta-Cadinene bileseni ise F2 ve HDU
orneklerinde sirasiyla  %0.77 ile  %0.37
miktarlarinda tespit edilmistir. F5 ve F8
orneklerinin diginda diger biitiin drneklerde 4-
terpineol (%0.83-4.81) bileseni belirlenmistir.
Sadece F1 ve F2 6rneklerinde S-fenchyl alcohol
bileseni bulunmustur. F2 Kkodlu ugucu yag
orneginde ise diger ugucu yag Orneklerinden
tamamen farkli bilesen miktar1 belirlenmistir.
F2 orneginin kimyasal igeriginde %31.89 ile
sabinene, %21.43 ile a-pinene, %18.68 ile -
pinene bulunurken en diisiik miktarda ise %8.95
ile 1,8-cineole tespit edilmistir. Adagayinin
ucucu yag kompozisyonu ile benzer sonuglar
gostermesi, bu sonuglar 1s18inda F2 Orneginin
adagay1 ugucu yag ile karigtirildigi cikarim
yapilabilir. (Ozdek ve Fakir, 2019)

Calisilan ornekler arasinda F2 ve F4 kodlu
ucucu yaglarin kimyasal bilesenlerinin orani
incelendiginde farkli ugucu yag karigimlarindan
olustugu goriilmiistiir ve bu 6rneklerde herhangi
sabit yag veya diger kimyasal maddelerin
karistirilma  ihtimalinin ~ olmadigi  tespit
edilmistir. F5 6rneginde ise ugucu yag olarak
sadece %7.43 ile a-pinene, %6.75 ile 1,8-
cineole belirlenmistir. Sonuglar 1g181nda 6rnege
sabit yag velveya farkli kimyasal madde
ilavesinin yapilmadig1 seklinde aciklanabilir.
Ornekler igerisinde F8 kodlu 6rnekte hi¢ ugucu
yag tespit edilmemis, sadece sabit yag karigma
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ihtimalinin oldugu goriilmektedir. Clink{i 6rnek
yag asitlerinden olugsmaktadir. F10 6rneginin
kimyasal igeriginde %1.28 ile a-pinene, %2.14
ile sabinene, %1.26 ile p-pinene %18.96 ile 1,8-
cineole ve %0.83 ile 4-terpineol bulunmustur.
Ayrica igeriginde bulunan diger bilesenler
¢oziici kimyasal maddeler ve/veya sabit yag
ilave edilmesi ihtimalini distindiirmektedir.

Eliuz Erdogan ve arkadaslarinin, 2017 yilinda
defne bitkisinin yapraklarma ait ugucu yagin
kimyasal bilesenlerini 1,8-cineole (%29.75),
camphor (%9.85), a-pinene (%8.02), borneol
(%6.06), a-terpineol  (%3.99), camphene
(%3.32), p-pinene (%3.24) olarak bulmuslardir.
Caputo ve arkadaglar1 (2017), defne ugucu
yaginda baskin olan bilesenler 1,8-cineole
(%31,9), sabinene (%12,2), trans-sabinene
hydrate (%10,2), a-terpinyl acetate (%5,9) ve a-
pinene (%5,8) olmak iizere 55 bilesen tespit
etmislerdir. Kimyasal bilesenlerinin
kompozisyon farkliliklari, bitkinin genetigine,
yetistigi topragin mineral miktaria, iklim ve
cevresel kosullardan kaynaklandig1
belirlenmistir (Asbahani ve ark., 2015).

Diinya’nin farkli cografyalarinda yetisen defne
yapraklaria ait ugucu yaglarin ana bilesenin
1,8-cineole oldugu bulunmustur (Derwich ve
ark., 2009; Di Leo Lira ve ark., 2009; Fiorini ve
ark., 1997; Jemaa ve ark., 2012; Sellami ve
ark., 2011).

Tunus, Cezayir ve Fas’a a defne ugucu yaglar
hidrodistilasyon yontemi kullanilarak elde
edilmis ve ana bileseni sirasiyla %24.55,
%34.62 ve %38.86’s1 1,8-cineole oldugu analiz
edilmistir (Jemaa ve ark., 2012). Goksen ve
ark. (2020)’1 Mersin’den toplanan defne ugucu
yaginda  %69.87  oraninda  1,8-cineole
bulmuslardir. Defne wugucu yagmin ana
bileseninin 1,8-cineole oldugu, diger baskin
bilesenlerin ise pinene, sabinene ve limonene
oldugu belirlenmistir (Derwich ve ark., 2009).
HDU o6rneginde limonene bilesinin baskin
bulunmasi 6nceki caligmalar ile de benzerlik
gostermektedir.

Bouzouita ve ark. (2003), Tunus’ta yetisen
defne bitkisinin ugucu yagi Dean-Stark aparati
kullanilarak hidrodistilasyon yontemiyle
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ekstrakte edilmistir. Ugucu yaginin ana
bilesenleri 1,8-cineole (%42.3), a-terpinene
(%11.2), o-pinene (%7.8), B-pinene (%5.9) ve
sabinene (%5.4) olarak bulmuslardir.

Elde edilen sonuclar literatiirdeki ¢alismalar ile
kalitatif ve kantitatif olarak kiyaslandiginda
bazi markalara ait &rneklerin  benzerlik
gosterdigi belirlenirken, bazi markalara ait
orneklerde ise farklilik tespit edilmistir.
Kimyasal bilesenlerindeki bu farklilik, ¢evresel,
genetik, hasat zamani, bitkinin yasi, bitkinin
organt ve toprak yapisi gibi faktorlere bagh
olmasinin yaninda piyasaya siiriilen triinlerin
hazirlanma sekillerinin de onem teskil ettigini
ortaya koymaktadir.

Defne Ugucu Yag Orneklerinin Escherichia
coli O157:H7 ve Staphylococcus aureus
Uzerine Inhibisyon Etkilerinin
Degerlendirilmesi

Piyasadan temin edilen farkli markalara ait
defne (Laurus nobilis L.) ugucu yaglar ve
laboratuar kosullarinda elde edilen defne ugucu
yaginin  Escherichia coli 0O157:H7 (Gram
negatif) ve Staphylococcus aureus (Gram
pozitif) mikroorganizmalarina kars1
antimikrobiyal etkisi arastirilmistir. Defne yagi
emdirilmis antimikrobiyal disklerin etrafinda
gorililen inhibisyon zonlarmin g¢aplart Cizelge
3’de verilmistir. Bu degerler 3 paralelli olarak
yapilan ekimlerden, her disk i¢in 3 farkh
noktadan oOl¢iim yapildiktan sonra ortalama
deger halinde sunulmustur. Defne ugucu yag
orneklerinin mikroorganizmalarin geligimleri
iizerine farkli diizeylerde antimikrobiyal
etkilerinin oldugu belirlenmistir.

HDU o6rneginin E. coli O157:H7’ye karst en
genis inhibisyon zon ¢apini olusturdugu yani en
yliksek antimikrobiyal etkiye sahip oldugu
belirlenmistir. F1 06rnegi diger marklara ait
ugucu  yaglara kiyasla  daha  yiiksek
antimikrobiyel etki gostermistir. F1 ve HDU
orneklerinin disindaki diger 6rnekler ise E. coli
O157:H7’ye karst 7.00-9.30 mm araliginda
inhibisyon zon c¢aplar1 olustururken, F2 ve F8
orneklerinin E. coli O157:H7 tizerine herhangi
bir  antimikrobiyal etkilerinin  olmadig
belirlenmistir. Benzer olarak Cherrat ve ark.
(2014), L.nobilis ugucu yaginin disk difiizyon
metodu ile gram negatif E.coli O157:H7
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bakterisine karsi 15.30 mm inhibisyon zonu
olusturdugunu belirlemislerdir.

F1 ve HDU o6rnekleri S. aureus’un gelisimini
tamamen inhibe etmistir. F9 G6rnegi ise diger
gruplar ile kiyaslandiginda en yiiksek
antimikrobiyal aktiviteyi gostermis, en genis
inhibisyon zonunu olusturmustur. F1, F9 ve
HDU o6rneklerinin disindaki ugucu yaglarin S.
aureus’a kars1 antimikrobiyal aktiviteleri
benzerlik gosterdigi  bulunmustur.  Ciinki
inhibisyon zon ¢ap degerleri birbirine yakinlik
gostermektedir. F8 Orneginin ise S. aureus’un
gelisimi  iizerine  antimikrobiyal etkisinin
olmadig belirlenmistir. Caputo ve ark. (2017),
defne ugucu yagim 0,4 pl/mL, 1 pl/mL ve 2
pl/mL konsantrasyonlarinda S.aureus
bakterisine karsi sirastyla 8.33 mm, 11.66 mm
ve 13.33 mm inhibisyon zonu elde etmislerdir
(Caputo ve ark., 2017). Yapilan baska bir
calismada, Ouibrahim ve ark. (2013), defne
ucucu yaginin saf, DMSO ile 1/2, 1/4 ve 1/8
oranindaki seyreltmeler ile S.aureus bakterisine
karg1 antimikrobiyal aktivitelerini sirasiyla 15
mm, 9.1 mm, 8.3 mm ve 7.4 mm olarak tespit
etmislerdir. Defne ugucu yag 6rnekleri S.aureus
bakterisine daha yiiksek antimikrobiyel aktivite
gosterirken, E.coli O157:H7 bakterisine daha
diisiikk antimikrobiyel aktivite gdstermislerdir.
Gram negatif bakterilerin hiicre duvarm
cevreleyen bir dis membrana sahip olmasi

hidrofobik bilesiklerin difiizyonunu
sinirlandirdigi yapilan caligmalar ile
kanitlanmigtir  (Burt, 2004; Dadalioglu &

Evrendilek, 2004). Bu yiizden ugucu yaglarin
gram pozitif bakterilere daha yiiksek inhibisyon
etkileri olmaktadir. Orneklerin
mikroorganizmalar {lizerine gostermis oldugu
farkli antimikrobiyal etkileri ugucu yaglarin
kimyasal igerigine ve miktarina baglidir. Ugucu
yaglarin antimikrobiyal aktiviteleri ¢ogunlukla
ana bilesenleri tarafindan belirlenmektedir.
Fakat kompleks bir karigimm antimikrobiyal
aktivitesini spesifik bir bilesene baglamak ¢ok
zordur. Ucucu yagdaki ana veya iz bilesinler,
sergilenen antimikrobiyal aktivite iizerinde
sinerjistik ve antagonistik etki gosterebildikleri
yapilan ¢alismalarda bildirilmistir (Bajalan,
Rouzbahani, Pirbalouti, & Maggi, 2017; Burt,
2004).
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Cizelge 2. Defne ugucu yag drneklerinin kimyasal kompozisyonlar (%)

Bilesenler F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 HDU
a-pinene 431 21.43 5.20 63.48 7.43 7.96 6.10 - 4.47 1.28 3.90
sabinene 6.96 31.89 4.16 1.52 - 9.30 2.44 - 4.05 2.14 1.22
S-pinene 3.75 18.68 4.85 5.44 - 3.54 3.29 - 4.01 1.26 3.49
A-3-Carene 411 - - - - - 0.32
0-cymene 1.74 - - 1.16 - - - - - 0.24
S-Myrcene - 0.83 - - - - - - - -
I-Phellandrene - 1.57 - - - - - - - -
p-Cymene - 0.88 - 1.13 - - - - - -
1,8-cineole 5194 8.95 66.86 16.77 6.75 55.02 62.70 - 64.26 18.96 68.28
2-Propanol - - - - - - - - - 18.28 -
1-Propanol - - - - - - - - - 31.29 -
y-Terpinene - 0.49 - - - 0.67 - - - - 4.89
linalool 0.74 0.68 - - - 0.84 1.76 - - - 0.94
Camphor - 0.91 - - - - - - - - -
4-terpineol 2.94 0.95 3.67 1.38 - 2.65 481 - 3.73 0.83 1.29
S-fenchyl alcohol 2.15 1.71 - - - - - - - - -
a-terpineol - - - - - 1.84 3.61 - - - -
limonene 7.77
camphene 1546 - 15.25 5.00 - 15.83 13.01 - 15.11 - 5.86
o-Copaene - 0.85 - - - - - - - - -
2-Propenoic acid 6.70 - - - - - - - - -
Methyleugenol 0.65 - - - - - 2.28 - - - 0.24
Caryophyllene - 1.52 - - - - - - - - -
delta.-Cadinene - 0.77 - - - - - - - - 0.37
1 3-benzodioxole 4-methoxy- - 1.19 - - - - - - - - -
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6-(2-propenyl)

Caryophyllene oxide 0.71 - - - - - - - - - R
Palmitic acid - - - - - - - 7.06 - - -
Azuleno[4.5-b]furan-2(3H)- - - - - 33.03 - - - - - -
one

9-Octadecenal 3.64 - - - 16.34 1.45 - 75.11 4.07 2.82 -
Pregna-5.17(20)-diene-3beta-  1.28 - - - - - - - - - -
ol-

20-methyl-3.alpha..5-cyclo- 0.98 - - - - - - - - - -
pregnan-6-one

3.6-Di-tert-butyl-1.7- 1.03 - - - - - - - - - -
dimethoxy-8-
methylnaphthalene

Linoleic acid 0.16 - - - 1381 - - - - - -

Dodecanoic acid - - - - - - - - - 15.10 -

Toplam 97.44 100.00  99.99 99.99 77.36  99.10 100.00 82.17 99.70 91.96 98.81
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Cizelge 3. Defne ugucu yaglar 6rneklerinin Escherichia coli O157:H7 ve Staphylococcus aureus
mikroorganizmalarina kars1 sergiledikleri disk diflizyon bulgular1

Inhibisyon Zonlar1 (mm)

Ornek Escherichia coli 0157:H7  Staphylococcus aureus
F1 18.10+0.51 GG!
F2 EG? 6.94+0.36
F3 7.42+0.01 7.93+0.25
F4 7.84+0.31 8.77£0.26
F5 3.12+0.41 2.89+0.04
F6 7.00+0.26 7.20+0.26
F7 7.96+0.21 7.79+0.29
F8 EG EG
F9 8.80+0.25 32.68+0.57
F10  9.30+0.21 6.95+0.01
HDU  27.54+0.29 GG

'GG: Gelisim goriilmedi. EG: Etki goriilmedi. ortalama-;standart sapma

Sonug¢

Bu sonuglar 1siginda defne ugucu yagi adi
altinda satilan triinlerin bazilarinda sabit yag
tespit edilmisken, bazilarinda ise ¢oziici
kimyasal maddeler tespit edilmistir. Orneklerin
L*, a* b* ve kirilma indisi degerleri
birbirinden farkli oldugu bulunmustur. F8 kodlu
ornegin ise defne ile kimyasal igerik agisindan
higbir ilgisinin olmadigi gérinmistiir. F1 ve
HDU ornekleri S. aureus ve E.coli iizerine
benzer  antimikrobiyal  etki  gdsterdigi
belirlenmistir. Ozellikle ugucu yag satin alirken
giivenilir markalarin {irlinleri tercih edilmelidir.
Bilinmeyen markalarin {iriinleri, gida giivenligi
ve halk sagligl agisindan tehlike
olusturabilecegini sOyleyebiliriz. Satin alinacak
yaglarin kullanim amaci ve sekilleri de diger
dikkat edilmesi gereken dnemli bir husustur.
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Rural Older Adult Women's Perspective on Aging: The Case of Adana
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ABSTRACT

This study determines the perspectives of older adult women, who are living in rural areas, on old age as well
as the causal factors affecting these perspectives. The population of this cross-sectional study included older
adult women aged 65 and above. The survey method, a quantitative data collection technique, was used, and
145 older adult women were surveyed through face-to-face interviews. Of the women interviewed, 44.1% were
unsatisfied with their health status. Old age was highly associated with illness, death, and the need for nursing.
Social perceptions about old age seem to influence the self-perceptions of older adults. One of the most
important findings of the study is that ene’s level-of education level and social environment have a significantly
greater influence on a person's perspective regarding old age than their ethnic identity.

Key Words: Social Perception, Aged, Women, Self-Concept, Cross-Sectional Studies.

This study is the expanded edition of “Views of Older Adult Rural Women on Old Age: The Case of Adana,”
presented at the Second Congress of Women’s Studies in Cukurova, which was held between November 28
and 30, 2018. The presentation in question included data on the villages of Havutlu and Danacili. The data on
the village of Yesildam were included in this article.

Kirsalda Yash Kadinlarin Yashhga Bakisi: Adana Ornegi
(0)/
Bu calisma, kirsal kesimde yasayan yetiskin kadinlarin yasliliga bakis agilarini ve bu bakis acilarini etkileyen
nedensel faktorleri belirlemektedir. Bu kesit ¢alismanin popiilasyonu, 65 yas ve {istii yetiskin kadinlari
icermektedir. Nicel bir veri toplama teknigi olan anket yontemi kullanilmig ve 145 yaslt yetiskin kadina yiiz
yiize goriisme yoluyla anket uygulanmustir. Goriisiilen kadinlarin %44,1'1 saglik durumlarindan memnun
degildir. Yaslilik; hastalik, 6liim ve bakim ihtiyaci ile yiiksek oranda iliskiliydi. Yaslilikla ilgili sosyal algilar,
yasli yetiskinlerin benlik algilarini etkiliyor gibi goriinmektedir. Arastirmanin en 6nemli bulgularindan biri,
kisinin yasliliga bakis agisinda etnik kimlikten ¢ok egitim diizeyinin ve sosyal ¢evrenin etkili oldugudur.
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Introduction

There are distinct definitions regarding old age
from demographic, biological, and economic
perspectives, and these are different across
communities. Because society influences our
perspectives on who can be considered old, how
to treat old people, and how old people should
behave in a specific environment (Gorgiin-
Baran, 2003). Older adult people tend to position
or perceive themselves in society and family
according to these external perceptions of other
people. In addition to the social perceptions of
old age, various variables including gender,
educational background, and socio-economic
level of the older adult may impact the way the
older adult perceives old age (Khaw, 1999;
Goniilli-Taskesen, 2017). In addition, rural
areas are predominantly populated by older
adults due to the large-scale migration of
younger generations to urban areas since 1950
(Tekten-Aksiirmeli, 2017; Yakar, 2012).
International literature indicates that the studies
about old age in rural and urban areas focus on
issues such as health, transportation, life
satisfaction, marriage, suicide, poverty, and
disabilities, and these issues generally included
and involved both men and women.
Accordingly, in their study, Onolemhemhen
(Onolemhemhen; 2009) found that older adult
women were more likely to be poor than elderly
men living in Detroit, USA. The study revealed
that there were more poor elderly women living
in the city than poor elderly men.

Choi, Schuster, and Schoenberg (2019) studied
the transportation problems of elderly in rural
areas in Kentucky, USA. In their study, they
found that there are very few transportation
services available to the elderly. They concluded
that the elderly is willing to use technological
solutions (mobile phone, internet, etc.) to solve
transportation problems, and the private sector
and the public must act together to solve this
problem.

While the number of older adult population in
Turkey is increasing rapidly, studies on old age
and aging during the modernization process are
very limited (Miiftiiler, 2019), and the existing
articles and theses generally focus on biological
and psychological health problems (Ozkul and
Kalayci, 2015). The studies in national literature
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are primarily related to health, social services,
and psychology; they involve elderly people as a
large group and focus on the perceptions of old
age and aging (Karahan and Giiven, 2002). It
was determined that they examined the older
adult within the family structure, which basically
transformed into the nuclear family with
modernization, and they did not make a
distinction between rural and urban areas. In
fact, the study conducted by Goniillii-Tagkesen
(2017), also emphasized that there were studies
involving the elderly based on old age’s
economic, legal, health, and psychological
impacts, but the number of studies making a
distinction between rural and urban areas were
very limited. Moreover, a limited number of
studies conducted in rural areas focused on older
adult women in rural areas, the elderly and
suicide, and old age and loneliness. The
literature review indicated that there were no
studies that directly focused on the perception of
the older adult women, living in rural areas,
regarding old age in Turkey. In addition, a wide
variety spectrum of cultures in Turkey (Arabs,
Turks, Muhajir) are living together. However, no
study examining these cultures and older women
in this culture has been found. This study will
help to fill this gap in the literature by examining
rural areas, the older adult woman living in those
areas, and the perceptions of these women on old
age at the same time and based on cultural
diversity. The present study is also important
because it examines the feminization of old age,
which is an important agenda item in the world,
in general, and in Turkey, in particular, and it
could be useful to policy makers. Because of
according to the 2016 ABPRS data, 23.3% of the
older adult people in Turkey were males and
76.7% were females (TurkStat, 2018a).

This study aims to determine the
perspectives/perceptions of older adult women,
living in rural areas, on old age and to identify
the factors affecting their perspectives.

Materials and Methods

The population in the villages, where the study
was conducted, was dominated by Arabs, Turks,
and immigrants. The population of this study
included older adult women aged 65 and above
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living in the Arab village of Havutlu, Turkish
village of Danacili, and the immigrant village of
Yesildam in the central districts of the province
of Adana. These villages were selected as they
had the highest population of older adult women.
Therefore, the fact that the Arab, Turkish, and
Muhajir (immigrant) villages are all connected
to the same province (Adana), their close
proximity to one another in terms of
accessibility, housing a higher older adult
women population than other villages in Adana,
were significant factors for these villages’
inclusion in the study. Moreover, for the
interviewed women, no sampling was done, and
all women were included in this study. However,
not all older adult women aged above 65 could
be interviewed due to illness, refusal to be
interviewed, not being at home, and so on. The
proportion of older adult women interviewed
corresponds to 75.3% of the study population
(145 women interviewed, 193 older adult
woman in total) *100 = 75.3%). The total female
population of the three villages that constitute
the research area is 2321 people (Anonymous,
2018). By rationing this number to the older
adult population rate of Turkey, which is 8.3%
(TurkStat, 2018b), the total population of older
adult women (main population) in the area was
calculated. As the study was conducted in 2018,
the data from 2017 on the rate of older adult
population were used. Accordingly, there are
193 older adult women in three villages. As a
result of the reasons listed above, it was not
possible to conduct interviews with 48 of these
women and 145 of them were interviewed. Of
the women interviewed, 34.5% (N = 50) lived in
Havutlu (Arab village), 35.2% (N = 51) lived in
Danacili (Turkish village), and 30.3% (N = 44)
lived in Yesildam (Immigrant/Muhajir village).
Prior to the beginning of the field research, the
“Ethics Committee Approval Certificate” was
obtained on the subject.

In this study, the data were collected through
guantitative data collection measures. Since the
rate of literacy among the older adult women was
low, the questionnaire was administered through
face-to-face interviews. The questions were
prepared in the form of a semi-structured
questionnaire, and their scope was designed to
ensure that the older adult women could answer
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them without feeling wearied. The survey form
used in the study consists of five main sections
and a total of 42 questions. These are
Demographic, Family, Economic Structure,
Health Status and Perceptions regarding old age
and usage of the Likert-type Scale (who they
would consider to be older adult, how they
define old age, how they think young people
perceive the older adult, their greatest fear
regarding old age, their opinions about
remarriage, the best thing about being an older
adult woman, the most important problem about
being an older adult woman, etc.: a total of 14
questions).

The questions in the first four groups were asked
to comprehend the current socio-economic
situation of the older adult women interviewed
and their personal views on their own health. The
questions about the perceptions regarding old
age in the fifth part was asked to determine their
subjective evaluation of older women. The
questions in the first four groups reveal the
capabilities of older adult women (physical,
material, cultural, health), and they help to
interpret and analyze the answers provided to the
questions regarding the perception of old age in
the fifth group.

To measure the perceptions of the older adult
women about old age, a 5-point Likert-type scale
was used (1 = “I strongly agree”, 5 = “I strongly
disagree”) for 14 different statements. The
Likert-type scaling technique is the most
commonly used scaling technique in applied
social science research and the attention paid to
its establishment and implementation is critical
for the accuracy of the study results (Bayat,
2014). Accordingly, the alpha coefficient was
used to calculate the reliability of the Likert-type
scales and the reliability was expected to be at
least .70 (Balaban, 2015). Cronbach’s alpha
coefficient was found as 735, which shows that
the reliability of the questions was high. The
analysis of variance was performed to determine
if there was any difference among the villages.
In the ANOVA, two or more groups were
compared, and the groups were collectively
addressed to reach a general conclusion about
whether there is any difference among them
(Bas, 2001). The normality assumption test
shows that the data has normally distributed.
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Results

The average age of the older adult women was
68.92 years. The average monthly personal
income of the older adult women was €78.14.
The older adult women designated themselves
predominantly as housewives (97.2%). Only a
small proportion of the women defined
themselves as farmers (2.8%), and they were
majorly from the immigrant village of Yesildam.
Overall, 6.9% of the women lived alone. The rate
of older adult women who were living alone was
12.0% in the Arab village (Havutlu), 2.0% in the
Turkish village (Danacili), and 6.8% in the
Immigrant/Muhajir (Yesildam) village.
According to the villages, the average years of
education received by the women were 2.52
years, and the women in the immigrant village of
Yesildam had the highest education period with
3.66 years. In 2016, the rate of illiteracy among
older adult women (31.1%) was four times
higher than that of older adult men (7.5%)
(TurkStat, 2018c). Low level of education is a
variable that directly affects the quality of life
among women in their old age. When they work,
these women can only work low-wage jobs
without many opportunities for promotion due to
their low education levels. This, in turn,
translates into lower pensions although they
need greater volume of funds for retirement or
healthcare expenditures.

The primary means of livelihood for the older
adult women is not dependent on agriculture,
although they live in a village. When the
livelihoods are examined on the basis of the
villages, the older adult women dependent on the
retirement pension is 78% in Havutlu village,
41.2% in the Danacili village, and 65.9% in the
Yesildam village. Therefore, 98% are not
currently employed

Significant differences were found among the
villages regarding health status (p < .029). In a
study conducted in 20 villages in the town of
Zara (8), the rate of those who reported their
health status as poor was the highest (33.7%).
They were followed by those who reported their
health status as moderate (27.7%), good
(25.3%), very bad (8.4%), and very good (4.8%).
Of the older adult women, 69% (N = 100)
reported a health problem. In this regard, there
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was no significant difference among the villages
(p < .087). Of the 100 women who reported a
health problem, 17% had diabetes, 20% suffered
from hypertension, 22% had joint diseases, 15%
reported cardiovascular diseases, 3% suffered
from cancer, 9% had at least two of the preceding
diseases, and 9% suffered from other diseases.
Diabetes was the most frequently reported
disease in the Arab village of Havutlu, while the
older adult women from the Turkish village of
Danacili mostly reported hypertension and joint
diseases. Cardiovascular diseases were equally
common in the Turkish (Danacili) and Arab
(Havutlu) villages; however, it was considerably
less common in the immigrant village
(Yesildam) compared with the other two
villages. However, only the women in the
immigrant village (Yesildam) reported multiple
diseases.

To find the perceptions of the older adult women
regarding old age, the respondents were asked to
answer the question, “What is the first thing that
comes to your mind when one says older adult?”
A significant portion of the older adult women in
all three villages associated old age primarily
with a need for nursing, illness, death, loneliness,
and infirmity.

Concerning the worst aspects of being an “older
adult woman,” a need for nursing was the most
frequently raised issue by the older adult women
in all three villages (30.4% in the Arab village of
Havutlu, 36.6% in the Turkish village of
Danacili, and 28.6% in the Immigrant/Muhajir
village of Yesildam).

The most significant challenges in the lives of
the older adult women who participated in the
study included health-related problems (37.4%),
a need for nursing (15.6%), and inadequate
financial resources (14.1%). Therefore, based on
the data, it can be argued that the older adult
women living in the Arab village of Havutlu had
a higher number of and more diversified
problems compared to the older adult women in
the Turkish village of Danacili and the
Immigrant/Muhajir village of Yesildam. The
older adult women who gave no response were
predominantly from the Turkish village of
Danacil1 (29.4%). The “other” option had a share
of 6.7% and included answers such as anxiety
about the future, concerns regarding children,
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excessive workload due to younger people not
being in the village, the lack of a hospital in the
village, difficulties during the winter season, and
a lack of education facilities.

To reveal the views of the older adult women
about old age, a 5-point Likert scale was used for
14 statements. Based on the averages of the
answers given, the older adult women in all three
villages (i.e. Arab village of Havutlu, Turkish
village of Danacili, and the Immigrant/Muhajir

Table 1. ANOVA test results

village of Yesildam) shared the same ideas about
old age (for the first eight expressions and the
tenth expression). It was found that they
primarily agreed with the statements. In the
ANOVA conducted to find whether there are
differences among the villages, significant
differences were identified for the 4th, 5th, 9th,
11th, 12th, 13th, and 14th statements given in
Table 1.

Sum of df Mean F Sig. Mean
Squares Square

1. Old age is Between 4.093 2 2.046 2.470 0.088
the best thing Groups
that can Within Groups 117.659 142 0.829
happen to a Total 121.752 144 1.96
person
2. Old age Between 1.054 2 0.527 0.725 0.486
means wisdom Groups

Within Groups 103.318 142 0.728

Total 104.372 144 1.79
3. Old age Between 2.143 2 1.071 2.153 0.120
means maturity ~ Groups

Within Groups 70.657 142 0.498

Total 72.800 144 1.40
4. 0ld age Between 5.371 2 2.685 3.699 0.027
means peace Groups

Within Groups 103.071 142 0.726

Total 108.441 144 1.94
5. Old age is Between 6.610 2 3.305 3.655 0.028
the worst thing ~ Groups
that can Within Groups 128.383 142 0.904
happen to a Total 134.993 144 2.41
person
6. Old age Between 0.490 2 0.245 0.264 0.769
means Groups
deficiency Within Groups 131.951 142 0.929

Total 132.441 144 1.94
7. 0Old age Between 2.418 2 1.209 2531 0.083
means a need Groups
for nursing Within Groups 67.831 142 0.478

Total 70.248 144 1.50
8. Old age Between 3.246 2 1.623 2.621 0.076
means Groups
problems Within Groups 87.927 142 0.619

Total 91.172 144 1.59
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9. Old age Between 12.238 2 6.119 7.956 0.001
means Groups
withdrawing Within Groups 109.211 142 0.769
from life Total 121.448 144 1.90
10. Old age Between 3.793 2 1.897 2.403 0.094
means an Groups
illness Within Groups 112.069 142 0.789
Total 115.862 144 1.55
11. Old age Between 13.321 2 6.660 9.190 0.000
means getting Groups
closer to death Within Groups 102.914 142 0.725
Total 116.234 144 1.49
12. Old age Between 18.003 2 9.001 11.939 0.000
means being Groups
excluded Within Groups 107.059 142 0.754
Total 125.062 144 2.25
13. Old age Between 8.212 2 4.106 7.518 0.001
means Groups
loneliness Within Groups 77.553 142 0.546
Total 85.766 144 1.68
14. Old age Between 26.983 2 13.492 18.970 0.000
means placing Groups
a strain on the Within Groups 100.989 142 0.711
family and Total 127.972 144 1.99
society
Conclusion than the average education time for all women,

Older women involved in the study are
concerned about their future due to the problem
of requiring medical care. The most important
problems that they are concerned about include
health issues and financial problems in all three
villages.

Although there were differences among the
villages regarding educational background, age,
and the number of children, the older adult
women in the immigrant village of Yesildam had
the highest education level and the lowest
number of children per woman. It is a known fact
that a high level of education is associated with
a low number of children in general among
women. Eryurt and Akadli-Ergégmen (2008),
reviewed national and international literature
and stated that the negative correlation between
a mother’s level of education and fertility was a
frequently recurring finding. Indeed, the older
adult women in the immigrant village of
Yesildam had 1.15 years more education time
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and their ages were 8.19 years more than the
average age of all women. They were 0.31 points
below the average for having the number of
children. Considering these indicators, it can be
argued that social change was relatively faster in
the immigrant village of Yesildam.

The most important finding of this study is that
the level of education is more effective than
ethnic identity in influencing older adult
women’s perspectives regarding old age.
Therefore, among the villages in the study, the
definitions regarding old age by older adult
women, their problems, and attitudes to
remarriage of older women do not differ
significantly. However, their thoughts about old
age differ among villages, especially in terms of
withdrawal from life, approaching death,
exclusion, loneliness, and being a burden to
others. From this point of view, one of the most
important findings of this study is that the level
of education and the social environment have a
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greater impact on the perspectives related to old
age.

As can be understood from the study data, the
most important problem of older adult women
are surrounding health issues. Financial
difficulties are another pivotal problem of the
older adult. Education is an extremely important
independent variable both in terms of poverty in
older adult women, acceptance of the aging
process, and in terms of quality of life.
Therefore, it is very important that all women
receive adequate education. As a matter of fact,
the older adult women living in all three villages
included in the study had a low level of
education.
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Arastirma Makalesi
Bezelyede (Pisum sativum L.) Farkli Sulama Suyu Diizeylerinin Baz1 Morfolojik

Ozellikler Uzerine Etkisi ve liskisi
Hamdi OZAKTANY", Halil KIRNAK?, Serhat UZUN3, Hasan Ali IRIK* Mehmet

ARSLAN®, Mehmet YILMAZ?

(0)/

Bu ¢aligma, Kayseri kosullarinda bezelye bitkisinin yetistiriciligi ve sulama suyunun verim/verim 6geleri {izere
olan etkisi arastirilmas: iizerine Erciyes Universitesi Tarimsal Arastirma ve Uygulama Merkezi’ne ait merkez
kampiisteki deneme arazisinde 2016 yili vegetasyon siiresinde yiiriitilmiistiir. Aragtirma konular: farkli sulama
suyu uygulama oranlar1 % 0 (10), % 25 (125), % 50 (I50), % 75 (175) ve % 100 (1100 tam sulama) olarak belirlenmis
ve sulamalar 5 giinde bir olmak {izere damla sulama sistemiyle uygulanmis ve bitkinin etkili kok bdlgesindeki
kullanilabilir su kapasitesinin % 40 (£5)’i tiiketildigi zaman yapilmistir. Arastirmada sulama suyu seviyesine baglt
olarak bitki boyu 42.38-62.16 cm, gévde ¢ap1 4.21-4.87 mm, ilk bakla yiiksekligi 24.05-27.86 cm, toprak {istii kuru
madde 154-286.07 kg/da, bitkide bakla sayis1 3.86-11.06 adet, bakla uzunlugu 7.53-8.86 c¢m, bakla genisligi 15.49-
17.17 mm, bitkide tane sayis1 17.96-57.73 adet, bin tane agirhig1 144.7-163.2 g, anadal say1s1 1.53-2.56 adet, hasat
indeksi %0.38-0.56 ve tanede toplam protein igerigi ise %32.45-34.59 araliginda belirlenmistir. Sonug olarak,
Kayseri kosullarinda bezelye bitkisinde damla sulama sistemi kullanilarak 5 giin araliklarla 175 seviyesinde sulama
yapilabilecegi, sulama seviyeleri arttik¢a incelenen 6zelliklerden ilk bakla yiiksekligi ve bin tane agirligi haric diger
parametrelerde istatistiksel olarak dnemli artiglarin oldugu ortaya konulmustur.

Anahtar Kelimeler: Bezelye, sulama suyu seviyesi, damla sulama, protein, bitki boyu

The Effect and Relationship of Different Irrigation Water Levels on Some

Morphological Properties in Pea (Pisum sativum L.)
ABSTRACT
Growth of pea under irrigated conditions in Kayseri and effects of irrigation water levels on yield and yield
components of the pea were investigated in the Erciyes University Agricultural Research and Application Center
in 2016 during vegetation. There were 5 different irrigation treatments such as 0% (10-dry), 25% (125), 50% (150),
75% (175) and 100% (1100-full irrigation) under drip irrigation system. Irrigation was initiated when the 40% (£5)
of available water in the root zone was consumed. Irrigation schedule was based on replenishment of 100, 75, 50,
25, and 0% of soil water depleted from 60 cm soil depth with 5-day irrigation intervals.
According to irrigation water levels, plant height was 42.38-62.16 cm, trunk diameter was 4.21-4.87 mm, the first
pod height was 24.05-27.86 cm, dry matter over the soil was 154-286.07 kg/da, the number of pod was 3.86-11.06,
the pod length was 7.53-8.86 cm, the pod width was 15.49-17.17 mm, the number of seed was 17.96-57.73, 1000
seed weight was 144.69-163.23 g, the number of branch was 1.53-2.56, harvest index was 0.38-0.56% and total
protein content in seeds was found in the range of 32.45-34.59%.
The results indicated that the pea in the semi-arid conditions could be irrigated with drip irrigation system with 5-
day irrigation intervals under 175 treatment. It was revealed that as the irrigation levels increased, there were
statistically significant increases in other parameters except the first pod height and thousand grain weight.
Keywords: Pea, irrigation water level, drip irrigation, protein, plant height
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Giris

Yemeklik baklagiller igerisinde yer alan bezelye,
bilinyesinde %20-30 oraninda protein

bulundurmasi ve mineral maddece zengin olmasi
yoniinden hem insan beslenmesinde hem de
hayvan beslenmesinde dnemli bir yer tutmaktadir
(Geren ve Alan, 2012). Bezelye insan
beslenmesinde yas ve kuru sebze olarak
degerlendirilirken unu da ¢ocuk mamalarinda ve
farkli karisimlarda degerli besin 6gesi olarak
kullanilmaktadir (Sehirali 1998). Ayrica bezelye
havadaki serbest azotu koklerinde bulunan
Rhizobium leguminosarum bakterisiyle yilda
ortalama 9 kg/da saf azotu topraga baglamaktadir.
Bezelye ekim alan1 yoniinden degerlendirildiginde
diinyada yemeklik baklagiller igerisinde genel
olarak fasulye, nohut ve bdriilceden sonra
dordiincii sirada yer almaktadir (Ciftci ve ark.,
2020). 2019 y1l1 FAO verilerine gore diinyada kuru
olarak 826.580 ha alanda ekim yapilarak
2.176.540 ton iretim; yesil olarak 189.459 ha
alanda ekim yapilarak 1.005.695 ton iretim
gerceklesmistir. Ulkemizde ise kuru olarak 781 ha
alanda ekim yapilarak 2193 ton iretim
gerceklesmis; yesil olarak 10213 ha alanda ekim
yapilarak 98200 ton iiretim gerceklesmistir (FAO
2021).

Su insanlarin ve tiim canlilarin en énemli yasam
kaynagidir. Su kaynagimizin 2015 yili verilerine
gore %73 niin sulamada kullanilmas1 buna karsin
sanayi  (%11) ve  kentsel su  (%16)
gereksinimlerinin hizla artmasi suyun daha etkin
kullanimi konusundaki ¢aligmalara hiz verilmesi
gerektigini ortaya koymaktadir (TUIK, 2015).
Kiiresel 1sinma, iklim degisikligi ve ayrica niifus
artisina bagli olarak birim alandan daha fazla {iriin
elde etme diislincesi bunu tetiklemektedir. Bu
nedenle modern sulama yontemleri ve sulama
tekniklerinin tarimda kullanimi bir zorunluluk
haline gelmistir.  Yari-kuru sartlara  sahip
Kayseri’de agirlikli olarak kuru tarim sistemi
hakimdir. Bolgede tamamlanacak olan sulama
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projeleri ile birlikte bolge iireticileri kuru tarimdan
sulu tarima dogru bir gegis yasayacaktir. Sulamaya
acilan yerlerde sulama projeleri, yontemleri ve
sistemlerin se¢cimi bliyllk 6nem tasimaktadir.
Bilingsiz sekilde yapilan sulama ile sulama
randimaniin azalmasi, drenaj sorunlari, topragin
tuzlulanmasi, topraktaki bitki besin elementlerinin
yikanmasi gibi nedenlerle birim alandan elde
edilen {rlin veriminde azalmalar meydana
gelmektedir. Bundan 6tiirii stirdiiriilebilir tarimsal
iiretim i¢in sulama projelerinde iklim kosullarina
uygun olarak suyun kontrollii olarak topraga
verilmesi gerekmektedir. Bu gibi olumsuzluklarin
yasanmamast i¢in her bitki i¢in uygun sulama
programinin yapilmasi gerekmektedir. Damla
sulama yOntemi tarimsal girdiler icerisinde c¢ok
onemli bir yere sahip olmakta ve hem diinyada
hem de iilkemizde 6nemi giderek artmakta, verim
ve kaliteyi de arttirmaktadir.

Bu calismada, bezelyede farkli sulama suyu
diizeylerinin bazi morfolojik 6zellikler {iizerine
etkisini ve iliskisini ortaya koymak amaglanmustir.

Materyal ve yontem

Deneme Yeri

Deneme, Erciyes Universitesi Tarimsal Arastirma
ve Uygulama Merkezi’ne ait merkez kampiisteki
deneme arazisinde 2016 y1l1 vegetasyon siiresinde
yuritilmistiir. Denemede bitki materyali olarak
erkenci olum donemine sahip rondo bezelye gesidi
(Pisum sativum L.) kullanilmistir. Deneme,
tesadiif bloklar1 deneme desenine gore ii¢
tekerriirlii olarak kurulmustur. Ekim 27.04.2016
tarithinde, sira aras1 40 cm ve sira tizeri 8 cm her
bir parselde 6 bitki siras1 olacak sekilde
gergeklestirilmistir. Deneme parselleri arasinda
1.2 m, bloklar arasinda ise 2.5 m bosluk
birakilmistir. Ekim ile birlikte tiim deneme alanina
15 kg/da DAP taban giibresi hesabina gore giibre
verilmistir.

Calismada 5 farkli sulama seviyesi
almmustir:

dikkate
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1- Kontrol konusu (1100, etkili kok derinligindeki
kullanilabilir su tutma kapasitesinin tiiketilen
kisminin tamami geri verilmis ve her defasinda
mevcut nem tarla kapasitesine ¢ikarilacak bigimde
sulama suyu uygulanmistir)

2- 175 (kontrol konusuna uygulanan suyun

%75’inin verilmesi),

3- 150 (kontrol konusuna uygulanan suyun
%350’inin verilmesi),

4- 125 (kontrol konusuna uygulanan suyun
%25’inin verilmesi),

5- 10 (susuz konu).

Cizelge 1. Deneme yilina ait iklim verileri

Yillar | Iklim Ogeleri - Avlar -
Nisan May1s Haziran Temmuz
RHort (%) 62.7 61.5 55.6 50.7
Uzun Tort (°C) 10.8 151 19.2 22.7
Yillar U (m/sn) 1.76 1.43 1.32 13
R (mm/ay) 52.4 524 40.9 10.0
Tort (°C) 14.02 14.83 20.41 23.33
Tmax (°C) 204 26.7 34.6 37
2016 Tmin (°C) 4.5 4.4 7.5 10.8
Yagis (mm) 0 151.8 25.6 2
RHmax (%) 65.2 80 78.2 66.1
RHnmin (%) 25.5 34.4 30.8 211

iklim ézellikleri

Kayseri ili yi1llik ortalama sicakligi 10.7 0C, en
soguk ay olan Ocak ay1 ortalama sicakligi -1.7 0C
ve sicaklik farki (Tmak.-Tmin.) 28.9 0C’dir. En
sicak ay ise 30.6 0C ortalama ile Temmuz ay1 olup
bu aya iliskin sicaklik farki 18.7 0C’dur. ilde
Ocak-Mart, Nisan-Agustos ve Eyliil-Aralik
donemlerinde diisen yagis sirasiyla 113.5 mm,
159.7 mm ve 111.7 mm’dir. Toplam yillik yagis

miktar1 ise 384.9 mm’dir. Arastirma alanina iliskin
uzun yillar bazi meteorolojik veriler ile deneme
yilt igerisindeki veriler Cizelge 1°de verilmistir.

Toprak ozellikleri

Deneme alanina ait topraklarin ozelliklerine ait
parametreler Cizelge 2’de verilmistir. Buna gore
topraklarin tekstiir olarak tinli yapida organik
maddece fakir oldugu goriilmektedir

Cizelge 2. Deneme alanina ait toprak analiz degerleri

Toprak derinligi
Toprak 6zelligi
0-30cm | 30-60 cm | 60-90 cm | 90-120 cm
o Killi-
Tekstiir/Biinye Tinlt Tinh Tinh
Tinh
EC (dS/m) 0.22 0.173 0.258 0.191
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pH 8.13 8.17 8.14 8.23
Organik Madde, (%) 1.25 1.05 0.69 0.73
islemler Bulgular ve tartisma
Aragtirmada her parselin yanlarindan birer sirave  Rondo  bezelye cesidinde incelenen
parsel baglarindan 50 cm’lik kisimlar kenar tesiri ~ 6zelliklere ait varyans analiz sonuglari

olarak atilmis, geriye kalan alandan rastgele 10’ar
bitki alinmigtir. Bu bitkilerden bitki boyu, gévde
capi, ilk bakla yiiksekligi, bitkide bakla sayisi,
bitkide tane sayisi, bakla uzunlugu, bakla
genisligi, bin tane agirligi ve tohumlardaki protein
orani belirlenmistir (Anonim, 2001).

Verilerin degerlendirilmesi
Elde edilen verilerin istatiksel analizinde SAS 9.0

Cizelge 3 de verilmistir. Bezelyede ilk bakla
yiiksekligi ve bin tane agirligr 6zelliklerinin
sulama konular1 iizerine etkisi istatistiksel
olarak 6nemsiz ¢ikarken; bitki boyu, anadal
sayisi, bitkide bakla sayisi, bitkide tane sayisi,
bin tane agirligi, tanede protein orani, toprak
istii kuru madde, hasat indeksi, govde ¢api,
bakla uzunlugu ve bakla genisligi 6zelliklerin
sulama konular1 iizerine etkisi istatistiksel

Istatistik Paket programm kullanilmistir. Coklu  olarak %0.05 seviyesinde onemli
karsilastirma Duncan testine gore belirlenmistir  bulunmustur.
(SAS, 1982).
Cizelge 3. Incelenen dzelliklere ait varyans analiz tablosu
Kareler Ortalamasi
' Bitkide
Varyasyon Serbestlik Ilk Bakla Bakla
Kaynaklari Derecesi Bitki Boyu | Anadal Sayis1 | Yiiksekligi Sayisi
Tekerriir 2 5.570 0.3620 23.361 4.2987
Sulama Konular1 |4 222.46™ 0.4657* 6.7536 22.764*
Hata 8 10.853 0.0837 6.3141 1.2670
Genel 14 - - - -
Toprak
Varyasyon Serbestlik Bitkide Tane |Bin Tane Tanede Ustii Kuru
Kaynaklart Derecesi Sayisi Agirhigy Protein Oran1 | Madde
Tekerriir 2 114.37 261.20 0.3599 919.19
Sulama Konular1 |4 748.58* 183.18 3.0826* 8328.3*
Hata 8 48.789 89.067 0.1312 686.59
Genel 14 - - - -
Varyasyon Serbestlik . Bakla Bakla
Kaynaklar Derecesi Hasat Indeksi | Govde Capt | Uzunlugu Genisligi
Tekerrlir 2 0.0024 0.0763 0.5495* 1.1905
Sulama Konular1 |4 0.0151* 0.1902* 0.7023* 1.1732*
Hata 8 0.0007 0.0424 0.1043 0.3180
Genel 14 - - - -
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Bitki Boyu

Rondo bezelye cesidinin bitki boyu ortalama
degerleri en yiiksek 1100 konusunda 62.16 cm ve
en diisiik ise I0 konusunda 42.38 cm olarak
Olciilmiistiir. Yapilan ¢aligmalarda bezelyede bitki
boylarini Dogan ve ark. (2015) 45.5-58 cm, Birbal
ve ark. (2013) 45.65-67.52 cm olarak bulduklarini
bildirmiglerdir. Elde edilen veriler literatiirle
benzerlik gostermektedir. Bitki boyu ile sulama
konular1 arasinda dogrusal bir iliski bulunmus ve
sulama suyu miktar1 artik¢a bitki boyunun arttig
sonucuna ulasilmigtir.

Anadal Sayisi

Konularina gore bezelyede anadal sayisi ortalama
degerleri 1100 2.57 adet/bitki, 175 2.30 adet/bitki,
150 1.90 adet/bitki, 125 2.0 adet/bitki ve 10 1.53
adet/bitki olarak kaydedilmistir. Togay ve ark.
(2006) 2.6-2.7 adet/bitki, Birbal ve ark. (2013)
3.08-4.46 adet/bitki, Dogan ve ark. (2015) 5-6.5
adet/bitki olarak bulduklarini bildirmislerdir.
Bezelyede su kisit1 uygulandikca anadal sayisinda
onemli seviyede azalmalar goriilmiistiir.

1000 Tane Agirhg:

Arastirmada elde edilen bin tane agirligi ortalama
degerleri 1100 163.23 g, 175 163.21 g, 150 160.78
g, 125 155.47 g ve 10 144.697 g olarak elde
edilmistir. Bezelyede bin tane agirliklarini;
Giindogdu (2006) 130.0-153.0 g, Oz ve Karasu
(2010) 153.33-189.67 g, Girgel (2013) 50.0-
197.63 g, Karakas (1996) 125.2-176.2 g, ve Inang
(2007) 146.1-153.5 g olarak bulduklarini rapor
etmislerdir.

Govde Capi

Rondo bezelye ¢esidinin govde ¢apina ait ortalama
degerleri 4.21 ile 4.87 mm arasinda degisiklik
gostermis olup en yiliksek gdévde ¢ap1 1100
konusundan elde edilirken [75 ve 150 konularindan
elde edilen govde c¢ap ortalama degerleri
istatistiksel olarak ayni grupta yer almigtir. Girgel
(2006) ve Bozkurt (2003) gévde gaplarini sirasi ile
3.88-5.04 mm, 2.63-4.75 mm olarak
kaydetmislerdir. Govde ¢api ile sulama konulari
arasinda dogrusal bir iligki bulunmus ve sulama
suyu miktari artikca gévde cap1 artmustir.
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ilk Bakla Yiiksekligi

[k bakla yiiksekligi degerleri, 1100, 175, 150, 125
ve 10 sulama konularinda sirasiyla 27.867 cm,
26.683 cm, 25.93 cm, 24.85 cm ve 24.05 cm olarak
bulunmustur. Elde edilen degerler Ton (2013)’un
bulmus oldugu degerlerle uyumludur. Sulama
suyu miktarinin artmasi bezelyede ilk bakla
yiiksekligini arttirmustir.

Toprak Ustii Kuru Madde (Biyomas )

Rondo bezelye ¢esidinin biyomas ortalama
degerleri 154-286.07 kg/da olarak bulunmus olup
en yiiksek deger 1100 sulama konusunda elde
edilirken 175 konusu ile istatistiksel olarak en
yiiksek grupta yer almislardir. Biyomas degerini,
Oz ve Karasu (2010) 236.9-358.3 kg/da, Dogan ve
ark. (2015) 550-1150 kg/da  olarak
kaydetmiglerdir. Toprak iistii kuru madde miktari
sulama miktarinin artisina bagli olarak artig
gostermistir.

Bitkide Tane Sayisi

Rondo bezelye cesidinin bitkide tane sayisi
ortalama  degerleri ve  olusan  gruplar
incelendiginde ortalama bitkide tane sayis1 17.96
adetile 57.73 adet arasinda degisiklik gostermistir.
En yiiksek bitkide tane sayisi su stresinin olmadigi
1100 konusunda 57.73 adet iken en diisiik bitkide
tane sayisi su stresinin oldugu I0 konusunda 17.96
adet elde edilmistir. Ayrica istatistiki olarak
bitkide tane sayisi agisindan 10, 125 ve 150
konularinda bir fark olmadigi goézlenmistir (Tablo
4). Bitkide tane sayisim Koku (2002) ve Ton
(2013) sirastyla 36.4-53.3 adet ve 36.82-80.08 adet
olarak bulduklarini bildirmislerdir ve elde edilen
bulgularla benzerlik gostermektedir.

Tanede Protein Icerigi

Tam sulama konusunda (I100) protein igerigi en
diisiik (%32.45) olurken en yiiksek oran %34.59
ile tam su stresinin oldugu konuda (I0)
kaydedilmistir. Yapilan ¢aligmalarda Bicer (1997)
%24.12-%32.57, Karayel ve Bozoglu (2008)
%16.26-%23.62, Ashraf vd. (2011) %20.94-
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%21.63, Wang vd. (2011) %22.6- 29.7 ve Hegab
vd. (2014) %25.55-%28.84 olarak bulduklarini

bildirmislerdir. Sonuglarin  uyum  icinde
olmamasimmin  nedeni bolgenin ekolojik
farkliligindan, farkl bezelye cesitleri

kullanmasindan ve farkli sulama uygulamasindan
kaynaklanmis olabilir.

Bakla Sayisi

Rondo bezelye ¢esidine ait bakla sayis1 ortalamasi
en yiksek tam sulama konusunda (I1100) 11.06
adet/bitki ve en diisiik ise tam su stresinin oldugu
konusunda  (I0) 3.86 adet/bitki  olarak
bulunmustur. Ton (2013) 11.40-12.48 adet/bitki,
Martin (1981) 2.5-2.8 adet/bitki, Stoker (1977)
3.30-4.16 adet/bitki, Dogan vd. (2015) 2.5-14
adet/bitki, Rasaei vd. (2012) 12.5-18.5 adet/bitki,
Birbal vd. (2013) 12.72-20.35 adet/bitki olarak
bulduklarin1  bildirmiglerdir. Bakla sayisi ile
sulama suyu miktar1 arasinda dogrusal iliski
oldugu ortaya konulmustur.

Bakla Uzunlugu

Rondo bezelye g¢esidinin bakla uzunluklarina ait
ortalama degerleri 7.53 ile 8.86 cm arasinda
degisiklik gostermis olup 1100 konusu hari¢ diger
konulardan elde edilen ortalama degerler

cm ve Birbal vd. (2013) 6.73-9.30 cm olarak
bulduklarini rapor etmislerdir ve sonuclarimizla
paraleldir. Bakla uzunluk degerleri sulama
miktarina bagli olarak sayisal olarak artis
gostermistir ancak 10, 125, 150 ve 175 konularindan
elde edilen bakla uzunluk ortalama degerleri
istatistiksel olarak ayn1 grupta yer almistir.

Bakla Genisligi

En yiiksek bakla genisligi su stresinin olmadigi
1100 konusunda 17.17 mm iken en diisiik bakla
genisligi 10 konusunda 15.49 mm elde edilmistir.
Ayrica istatistiki olarak bakla genisligi acisindan
en diisiik deger su stresinin oldugu 10 konusunda
ve 125, 150, 175 konular arasinda da istatistik
olarak bir fark olmamistir. Elde edilen degerler
Girgel (2013)’in belirtmis oldugu degerlerle
benzerlik gostermektedir.

Hasat Indeksi

Hasat indeksi ortalama degerleri en yiiksek 1100
konusunda % 0.56 ve en diisiik ise 10 konusunda
% 0.38 olarak kaydedilmistir. Hasat indeksi
yoniinden 150, 175 ve 1100 konularindan elde
edilen ortalama degerler istatistiksel olarak en
yiiksek grupta yer almislardir. Hasat indeksi
degerlerini Dogan vd. (2015) 0.21-0.33 ve Rasaei

istatistiksel olarak en diisiik grupta yer almustir. vd. (2012) 0.27-0.46 olarak bulduklarint
Bakla uzunluklarint Ashraf vd. (2011) 5.64-5.75 bildirmislerdir.
Cizelge 4. Incelenen dzelliklere ait ortalama degerler
Bitkide
ilk Bakla Bakla Bitkide

Sulama Bitki Boyu Anadal Yiiksekligi Sayisi Tane Sayis1  Bin Tane
Konulari (cm) Sayisi (adet) (cm) (adet) (adet) Agirhigi (g)
10 42.38 ¢ 1.533¢ 27.87 3.87 d 1797¢c 144.7

125 43.32c 2.000 bc 26.68 6.07 ¢ 26.13 ¢ 155.5

150 47.30c 1.900 bc 25.93 6.67 ¢ 30.17 ¢ 160.8

175 56.25 a 2.300 ab 24.85 887 b 44.47 b 163.2

1100 62.17 a 2.567 a 24.05 11.07 a 57.73 a 163.2

Tanede Hasat Bakla

Sulama Protein Toprak Ustii Indeksi Govde Cap1 Uzunlugu  Bakla
Konulari Orani (%) Kuru Madde (%) (mm) (cm) Genisligi

lo 3459a 1540 b 0.38c 4.213c 7.533 b 1549 b
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l2s 3422 a 183.5b 0.47b
Iso0 3411a 184.5b 0.51ab
75 32.52b 238.9 a 0.54a
100 32.45D 286.1a 0.56a

4.373 bc 7.933b 16.05b
4500abc 8.033b 15.97 b
4.633 ab 8.060 b 16.41 ab
4.873 a 8.863 a 17.17 a

*: Aymi siitunda ayni harfle gésterilen ortalamalar arasinda fark yoktur (p<0.05)

Sonug

Sulama konularina bagli olarak sulama suyu
miktar1 artikca bitki boyu, govde capi, ilk
bakla yiiksekligi, biyomas, bakla sayisi,
bitkide tane sayisi, bakla uzunlugu, bakla
genigligi ve anadal sayist arasinda gii¢lii
dogrusal iligkiler bulunmustur. Bezelye
yetistiriciliginde sulama suyu miktar1 arttikca
tane verimi ile dogrudan iligkili olan bitkide
tane sayisi, bin tane agirligr ve diger verim
kompenentleri artmistir. Bu bilgiler 1s1g1inda
Kayseri ekolojik kosullarinda yapilacak
bezelye yetistiriciliginde 175 sulama konusu
onerilebilir.
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Rural Older Adult Women's Perspective on Aging: The Case of Adana
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ABSTRACT

This study determines the perspectives of older adult women, who are living in rural areas, on old age as well
as the causal factors affecting these perspectives. The population of this cross-sectional study included older
adult women aged 65 and above. The survey method, a quantitative data collection technique, was used, and
145 older adult women were surveyed through face-to-face interviews. Of the women interviewed, 44.1% were
unsatisfied with their health status. Old age was highly associated with illness, death, and the need for nursing.
Social perceptions about old age seem to influence the self-perceptions of older adults. One of the most
important findings of the study is that ene’s level-of education level and social environment have a significantly
greater influence on a person's perspective regarding old age than their ethnic identity.

Key Words: Social Perception, Aged, Women, Self-Concept, Cross-Sectional Studies.

This study is the expanded edition of “Views of Older Adult Rural Women on Old Age: The Case of Adana,”
presented at the Second Congress of Women’s Studies in Cukurova, which was held between November 28
and 30, 2018. The presentation in question included data on the villages of Havutlu and Danacili. The data on
the village of Yesildam were included in this article.
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Rural Older Adult Women's Perspective on Aging: The Case of Adana

Introduction

There are distinct definitions regarding old age
from demographic, biological, and economic
perspectives, and these are different across
communities. Because society influences our
perspectives on who can be considered old, how
to treat old people, and how old people should
behave in a specific environment (Gorgiin-
Baran, 2003). Older adult people tend to position
or perceive themselves in society and family
according to these external perceptions of other
people. In addition to the social perceptions of
old age, various variables including gender,
educational background, and socio-economic
level of the older adult may impact the way the
older adult perceives old age (Khaw, 1999;
Goniilli-Taskesen, 2017). In addition, rural
areas are predominantly populated by older
adults due to the large-scale migration of
younger generations to urban areas since 1950
(Tekten-Aksiirmeli, 2017; Yakar, 2012).
International literature indicates that the studies
about old age in rural and urban areas focus on
issues such as health, transportation, life
satisfaction, marriage, suicide, poverty, and
disabilities, and these issues generally included
and involved both men and women.
Accordingly, in their study, Onolemhemhen
(Onolemhemhen; 2009) found that older adult
women were more likely to be poor than elderly
men living in Detroit, USA. The study revealed
that there were more poor elderly women living
in the city than poor elderly men.

Choi, Schuster, and Schoenberg (2019) studied
the transportation problems of elderly in rural
areas in Kentucky, USA. In their study, they
found that there are very few transportation
services available to the elderly. They concluded
that the elderly is willing to use technological
solutions (mobile phone, internet, etc.) to solve
transportation problems, and the private sector
and the public must act together to solve this
problem.

While the number of older adult population in
Turkey is increasing rapidly, studies on old age
and aging during the modernization process are
very limited (Miiftiiler, 2019), and the existing
articles and theses generally focus on biological
and psychological health problems (Ozkul and
Kalayci, 2015). The studies in national literature
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are primarily related to health, social services,
and psychology; they involve elderly people as a
large group and focus on the perceptions of old
age and aging (Karahan and Giiven, 2002). It
was determined that they examined the older
adult within the family structure, which basically
transformed into the nuclear family with
modernization, and they did not make a
distinction between rural and urban areas. In
fact, the study conducted by Goniillii-Tagkesen
(2017), also emphasized that there were studies
involving the elderly based on old age’s
economic, legal, health, and psychological
impacts, but the number of studies making a
distinction between rural and urban areas were
very limited. Moreover, a limited number of
studies conducted in rural areas focused on older
adult women in rural areas, the elderly and
suicide, and old age and loneliness. The
literature review indicated that there were no
studies that directly focused on the perception of
the older adult women, living in rural areas,
regarding old age in Turkey. In addition, a wide
variety spectrum of cultures in Turkey (Arabs,
Turks, Muhajir) are living together. However, no
study examining these cultures and older women
in this culture has been found. This study will
help to fill this gap in the literature by examining
rural areas, the older adult woman living in those
areas, and the perceptions of these women on old
age at the same time and based on cultural
diversity. The present study is also important
because it examines the feminization of old age,
which is an important agenda item in the world,
in general, and in Turkey, in particular, and it
could be useful to policy makers. Because of
according to the 2016 ABPRS data, 23.3% of the
older adult people in Turkey were males and
76.7% were females (TurkStat, 2018a).

This study aims to determine the
perspectives/perceptions of older adult women,
living in rural areas, on old age and to identify
the factors affecting their perspectives.

Materials and Methods

The population in the villages, where the study
was conducted, was dominated by Arabs, Turks,
and immigrants. The population of this study
included older adult women aged 65 and above
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living in the Arab village of Havutlu, Turkish
village of Danacili, and the immigrant village of
Yesildam in the central districts of the province
of Adana. These villages were selected as they
had the highest population of older adult women.
Therefore, the fact that the Arab, Turkish, and
Muhajir (immigrant) villages are all connected
to the same province (Adana), their close
proximity to one another in terms of
accessibility, housing a higher older adult
women population than other villages in Adana,
were significant factors for these villages’
inclusion in the study. Moreover, for the
interviewed women, no sampling was done, and
all women were included in this study. However,
not all older adult women aged above 65 could
be interviewed due to illness, refusal to be
interviewed, not being at home, and so on. The
proportion of older adult women interviewed
corresponds to 75.3% of the study population
(145 women interviewed, 193 older adult
woman in total) *100 = 75.3%). The total female
population of the three villages that constitute
the research area is 2321 people (Anonymous,
2018). By rationing this number to the older
adult population rate of Turkey, which is 8.3%
(TurkStat, 2018b), the total population of older
adult women (main population) in the area was
calculated. As the study was conducted in 2018,
the data from 2017 on the rate of older adult
population were used. Accordingly, there are
193 older adult women in three villages. As a
result of the reasons listed above, it was not
possible to conduct interviews with 48 of these
women and 145 of them were interviewed. Of
the women interviewed, 34.5% (N = 50) lived in
Havutlu (Arab village), 35.2% (N = 51) lived in
Danacili (Turkish village), and 30.3% (N = 44)
lived in Yesildam (Immigrant/Muhajir village).
Prior to the beginning of the field research, the
“Ethics Committee Approval Certificate” was
obtained on the subject.

In this study, the data were collected through
guantitative data collection measures. Since the
rate of literacy among the older adult women was
low, the questionnaire was administered through
face-to-face interviews. The questions were
prepared in the form of a semi-structured
questionnaire, and their scope was designed to
ensure that the older adult women could answer
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them without feeling wearied. The survey form
used in the study consists of five main sections
and a total of 42 questions. These are
Demographic, Family, Economic Structure,
Health Status and Perceptions regarding old age
and usage of the Likert-type Scale (who they
would consider to be older adult, how they
define old age, how they think young people
perceive the older adult, their greatest fear
regarding old age, their opinions about
remarriage, the best thing about being an older
adult woman, the most important problem about
being an older adult woman, etc.: a total of 14
questions).

The questions in the first four groups were asked
to comprehend the current socio-economic
situation of the older adult women interviewed
and their personal views on their own health. The
questions about the perceptions regarding old
age in the fifth part was asked to determine their
subjective evaluation of older women. The
questions in the first four groups reveal the
capabilities of older adult women (physical,
material, cultural, health), and they help to
interpret and analyze the answers provided to the
questions regarding the perception of old age in
the fifth group.

To measure the perceptions of the older adult
women about old age, a 5-point Likert-type scale
was used (1 = “I strongly agree”, 5 = “I strongly
disagree”) for 14 different statements. The
Likert-type scaling technique is the most
commonly used scaling technique in applied
social science research and the attention paid to
its establishment and implementation is critical
for the accuracy of the study results (Bayat,
2014). Accordingly, the alpha coefficient was
used to calculate the reliability of the Likert-type
scales and the reliability was expected to be at
least .70 (Balaban, 2015). Cronbach’s alpha
coefficient was found as 735, which shows that
the reliability of the questions was high. The
analysis of variance was performed to determine
if there was any difference among the villages.
In the ANOVA, two or more groups were
compared, and the groups were collectively
addressed to reach a general conclusion about
whether there is any difference among them
(Bas, 2001). The normality assumption test
shows that the data has normally distributed.
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Results

The average age of the older adult women was
68.92 years. The average monthly personal
income of the older adult women was €78.14.
The older adult women designated themselves
predominantly as housewives (97.2%). Only a
small proportion of the women defined
themselves as farmers (2.8%), and they were
majorly from the immigrant village of Yesildam.
Overall, 6.9% of the women lived alone. The rate
of older adult women who were living alone was
12.0% in the Arab village (Havutlu), 2.0% in the
Turkish village (Danacili), and 6.8% in the
Immigrant/Muhajir (Yesildam) village.
According to the villages, the average years of
education received by the women were 2.52
years, and the women in the immigrant village of
Yesildam had the highest education period with
3.66 years. In 2016, the rate of illiteracy among
older adult women (31.1%) was four times
higher than that of older adult men (7.5%)
(TurkStat, 2018c). Low level of education is a
variable that directly affects the quality of life
among women in their old age. When they work,
these women can only work low-wage jobs
without many opportunities for promotion due to
their low education levels. This, in turn,
translates into lower pensions although they
need greater volume of funds for retirement or
healthcare expenditures.

The primary means of livelihood for the older
adult women is not dependent on agriculture,
although they live in a village. When the
livelihoods are examined on the basis of the
villages, the older adult women dependent on the
retirement pension is 78% in Havutlu village,
41.2% in the Danacili village, and 65.9% in the
Yesildam village. Therefore, 98% are not
currently employed

Significant differences were found among the
villages regarding health status (p < .029). In a
study conducted in 20 villages in the town of
Zara (8), the rate of those who reported their
health status as poor was the highest (33.7%).
They were followed by those who reported their
health status as moderate (27.7%), good
(25.3%), very bad (8.4%), and very good (4.8%).
Of the older adult women, 69% (N = 100)
reported a health problem. In this regard, there
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was no significant difference among the villages
(p < .087). Of the 100 women who reported a
health problem, 17% had diabetes, 20% suffered
from hypertension, 22% had joint diseases, 15%
reported cardiovascular diseases, 3% suffered
from cancer, 9% had at least two of the preceding
diseases, and 9% suffered from other diseases.
Diabetes was the most frequently reported
disease in the Arab village of Havutlu, while the
older adult women from the Turkish village of
Danacili mostly reported hypertension and joint
diseases. Cardiovascular diseases were equally
common in the Turkish (Danacili) and Arab
(Havutlu) villages; however, it was considerably
less common in the immigrant village
(Yesildam) compared with the other two
villages. However, only the women in the
immigrant village (Yesildam) reported multiple
diseases.

To find the perceptions of the older adult women
regarding old age, the respondents were asked to
answer the question, “What is the first thing that
comes to your mind when one says older adult?”
A significant portion of the older adult women in
all three villages associated old age primarily
with a need for nursing, illness, death, loneliness,
and infirmity.

Concerning the worst aspects of being an “older
adult woman,” a need for nursing was the most
frequently raised issue by the older adult women
in all three villages (30.4% in the Arab village of
Havutlu, 36.6% in the Turkish village of
Danacili, and 28.6% in the Immigrant/Muhajir
village of Yesildam).

The most significant challenges in the lives of
the older adult women who participated in the
study included health-related problems (37.4%),
a need for nursing (15.6%), and inadequate
financial resources (14.1%). Therefore, based on
the data, it can be argued that the older adult
women living in the Arab village of Havutlu had
a higher number of and more diversified
problems compared to the older adult women in
the Turkish village of Danacili and the
Immigrant/Muhajir village of Yesildam. The
older adult women who gave no response were
predominantly from the Turkish village of
Danacil1 (29.4%). The “other” option had a share
of 6.7% and included answers such as anxiety
about the future, concerns regarding children,
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excessive workload due to younger people not
being in the village, the lack of a hospital in the
village, difficulties during the winter season, and
a lack of education facilities.

To reveal the views of the older adult women
about old age, a 5-point Likert scale was used for
14 statements. Based on the averages of the
answers given, the older adult women in all three
villages (i.e. Arab village of Havutlu, Turkish
village of Danacili, and the Immigrant/Muhajir

Table 1. ANOVA test results

village of Yesildam) shared the same ideas about
old age (for the first eight expressions and the
tenth expression). It was found that they
primarily agreed with the statements. In the
ANOVA conducted to find whether there are
differences among the villages, significant
differences were identified for the 4th, 5th, 9th,
11th, 12th, 13th, and 14th statements given in
Table 1.

Sum of df Mean F Sig. Mean
Squares Square

1. Old age is Between 4.093 2 2.046 2.470 0.088
the best thing Groups
that can Within Groups 117.659 142 0.829
happen to a Total 121.752 144 1.96
person
2. Old age Between 1.054 2 0.527 0.725 0.486
means wisdom Groups

Within Groups 103.318 142 0.728

Total 104.372 144 1.79
3. Old age Between 2.143 2 1.071 2.153 0.120
means maturity ~ Groups

Within Groups 70.657 142 0.498

Total 72.800 144 1.40
4. 0ld age Between 5.371 2 2.685 3.699 0.027
means peace Groups

Within Groups 103.071 142 0.726

Total 108.441 144 1.94
5. Old age is Between 6.610 2 3.305 3.655 0.028
the worst thing ~ Groups
that can Within Groups 128.383 142 0.904
happen to a Total 134.993 144 2.41
person
6. Old age Between 0.490 2 0.245 0.264 0.769
means Groups
deficiency Within Groups 131.951 142 0.929

Total 132.441 144 1.94
7. 0Old age Between 2.418 2 1.209 2531 0.083
means a need Groups
for nursing Within Groups 67.831 142 0.478

Total 70.248 144 1.50
8. Old age Between 3.246 2 1.623 2.621 0.076
means Groups
problems Within Groups 87.927 142 0.619

Total 91.172 144 1.59
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9. Old age Between 12.238 2 6.119 7.956 0.001
means Groups
withdrawing Within Groups 109.211 142 0.769
from life Total 121.448 144 1.90
10. Old age Between 3.793 2 1.897 2.403 0.094
means an Groups
illness Within Groups 112.069 142 0.789
Total 115.862 144 1.55
11. Old age Between 13.321 2 6.660 9.190 0.000
means getting Groups
closer to death Within Groups 102.914 142 0.725
Total 116.234 144 1.49
12. Old age Between 18.003 2 9.001 11.939 0.000
means being Groups
excluded Within Groups 107.059 142 0.754
Total 125.062 144 2.25
13. Old age Between 8.212 2 4.106 7.518 0.001
means Groups
loneliness Within Groups 77.553 142 0.546
Total 85.766 144 1.68
14. Old age Between 26.983 2 13.492 18.970 0.000
means placing Groups
a strain on the Within Groups 100.989 142 0.711
family and Total 127.972 144 1.99
society
Conclusion than the average education time for all women,

Older women involved in the study are
concerned about their future due to the problem
of requiring medical care. The most important
problems that they are concerned about include
health issues and financial problems in all three
villages.

Although there were differences among the
villages regarding educational background, age,
and the number of children, the older adult
women in the immigrant village of Yesildam had
the highest education level and the lowest
number of children per woman. It is a known fact
that a high level of education is associated with
a low number of children in general among
women. Eryurt and Akadli-Ergégmen (2008),
reviewed national and international literature
and stated that the negative correlation between
a mother’s level of education and fertility was a
frequently recurring finding. Indeed, the older
adult women in the immigrant village of
Yesildam had 1.15 years more education time
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and their ages were 8.19 years more than the
average age of all women. They were 0.31 points
below the average for having the number of
children. Considering these indicators, it can be
argued that social change was relatively faster in
the immigrant village of Yesildam.

The most important finding of this study is that
the level of education is more effective than
ethnic identity in influencing older adult
women’s perspectives regarding old age.
Therefore, among the villages in the study, the
definitions regarding old age by older adult
women, their problems, and attitudes to
remarriage of older women do not differ
significantly. However, their thoughts about old
age differ among villages, especially in terms of
withdrawal from life, approaching death,
exclusion, loneliness, and being a burden to
others. From this point of view, one of the most
important findings of this study is that the level
of education and the social environment have a
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greater impact on the perspectives related to old
age.

As can be understood from the study data, the
most important problem of older adult women
are surrounding health issues. Financial
difficulties are another pivotal problem of the
older adult. Education is an extremely important
independent variable both in terms of poverty in
older adult women, acceptance of the aging
process, and in terms of quality of life.
Therefore, it is very important that all women
receive adequate education. As a matter of fact,
the older adult women living in all three villages
included in the study had a low level of
education.
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Introducing the Importance of Mass Balance Works for Soil Salinity in a

Large Scale Irrigation Scheme in the Eastern Mediterranean Region of Turkey
Harun KAMANY*, Mahmut CETIN?

ABSTRACT

Irrigation is the most important practice that guarantees high agricultural production in arid and semi-arid
regions. Notwithstanding, various problems may arise in irrigation practices. These problems result from the
imbalance among soil, plant and water relations. The fact that the farmers do not know how much water, when
and which irrigation method to apply causes inappropriate irrigation practices. In addition, the use of primitive
irrigation methods of low efficiency by the farmers is also very common. This does not only hinder sustainable
irrigated farming but also leads to salinity and alkalinity problems, thus resulting in the loss of fertile soils.
Monitoring and evaluation of groundwater (GW) depths as well as salinity of GW and soil to ensure the
sustainability of irrigated agriculture and water management is a necessity in agriculture. Because GW depth
and salinity, and soil salinity are among the most important factors that negatively affect production in
agricultural areas. Poor irrigation water management, low irrigation efficiency, the inadequacy of in-field
drainage systems etc. are the main reasons for drainage and salinity problems in irrigation areas. This study
aimed at monitoring changes in soil salinity by conducting the salt balance work in a large irrigation scheme
(9 495 ha), located in the Lower Seyhan Plain, in southern Turkey. Field studies were carried out in the
hydrological year 2008. Research results showed that the salt balance equation resulted in a closure error of
AS=-2.84 Mg ha. Results indicated that the amounts of salts exported by drainage flows were greater than
the salts imported by precipitation and irrigation water. In turn, not only precipitation in the winter but also
irrigation applications in the summer season are effective in leaching salts out of the root zone. This is due to
poor irrigation efficiency and high drainage fraction in the District.

Keywords: Drainage, irrigation management, salinity, salt balance, closure error.

Tiirkiye'nin Dogu Akdeniz Bolgesi'nde Biiyiik Olcekli Bir Sulama Sebekesinde

Toprak Tuzlulugu Icin Kiitle Dengesi Calismalarimin Onemini Tamitmak

0z

Sulama, kurak ve yar1 kurak bolgelerde yiiksek tarimsal iiretimi garanti eden en 6nemli uygulamadir. Bununla
birlikte, sulama uygulamalarinda cesitli sorunlar ortaya c¢ikabilmektedir. Bu sorunlar toprak, bitki ve su
iligkileri arasindaki dengesizlikten kaynaklanmaktadir. Ciftgilerin ne kadar su, ne zaman ve hangi sulama
yontemini uygulayacagini bilmemeleri, uygun olmayan sulama uygulamalarina neden olmaktadir. Ayrica
giftgiler tarafindan diisiik randimanli ilkel sulama yontemlerinin kullanilmasi da olduk¢a yaygindir. Bu sadece
sirdiiriilebilir sulu tarimi engellemekle kalmaz, ayni zamanda tuzluluk ve alkalilik sorunlarina da yol acarak,
verimli topraklarin kaybina neden olur. Sulu tarimin ve su yonetiminin siirdiiriilebilirligini saglamak i¢in yeralti
suyu (GW) derinliklerinin yan1 sira GW ve topragin tuzlulugunun izlenmesi ve degerlendirilmesi tarimda bir
zorunluluktur. Zira, GW derinligi ve tuzlulugu ile toprak tuzlulugu tarim alanlarinda iretimi olumsuz etkileyen
en Onemli faktorler arasindadir. Yetersiz sulama suyu yonetimi, diisiik sulama randimani, tarla i¢i drenaj
sistemlerinin yetersizligi vb. sulanan alanlarinda drenaj ve tuzluluk sorunlarinin baslica nedenleridir. Bu
¢alisma, Tirkiye'nin glineyinde Asagi Seyhan Ovasi'nda bulunan genis bir sulama birliginde (9 495 ha) tuz
biitcesi calismasi yaparak, toprak tuzlulugundaki degisimleri izlemeyi amaglamistir. 2008 hidrolojik yilinda
saha ¢alismalar1 yapilmustir. Arastirma sonuglari, tuz biitgesi denkleminin AS= -2.84 Mg ha! kapatma hatasiyla
sonuglandigini gostermistir. Sonuglar, drenaj akiglari tarafindan ihrag edilen tuz miktarlarinin yagis ve sulama
suyu ile ithal edilen tuzlardan daha fazla oldugunu gostermistir. Buna karsilik, sadece kisin yagislar degil, aym
zamanda yaz mevsiminde yapilan sulama uygulamalar1 da tuzlarin kok bolgesi disina sizmasinda etkili
olmustur. Bunun nedeni, Bolgedeki diisiik sulama randimani ve yiiksek drenaj fraksiyonudur.
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Introduction

The Earth might seem like it has abundant water,
but in fact, less than one per cent is available for
human use. The rest is either saltwater found in
oceans, fresh water frozen in the polar ice caps,
or too inaccessible for practical usage (EPA,
2022). However, as in all water demanding
sectors, there is an ever-increasing trend in the
need for water in agriculture. Furthermore,
agriculture is the only sector that uses almost
74% of water withdrawals in Turkey (Cetin et
al., 2008; Cetin, 2020).

In arid and semi-arid regions where water
resources are generally scarce, efficient use of
irrigation water has become an important issue.
Problems such as demand for good quality
water, climate change, drought, contamination
of underground and surface water resources
(Ibrikgi et al., 2016), the high cost of irrigation
services, low efficiency in irrigation
management for agriculture and household
purposes negatively affect the sustainability of
irrigated  agriculture  (Biiyiikcangaz  and
Degirmenci, 2002). Even though the water
resources of the world have not changed much
yet, the agricultural sector has been required to
reduce water use in irrigated agriculture for the
sake of saving water in favor of other water
demanding sectors.

The need for water is expected to increase
considerably due to the increase in the
temperature and the decrease in water resources
together with climate change. On the other hand,
drought is one of the factors significantly
limiting agricultural production in areas under
rain-fed or irrigation agriculture (Abukar 2004;
Soula, 2021). Drought, salinity, nutrient
imbalance and extreme temperatures are the
main environmental factors limiting efficiency
and productivity in agriculture.

Today, drought and water shortage are among
the main problems to be taken precautions
against yield loss. For example, 45% of the
agricultural areas where 38% of the world's
population lives are threatened by drought
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(Ashraf and Foolad 2007). Nonetheless, drought
accelerates the process of soil salinization.
Regrettably, soil salinity affects plant yield
significantly. As a result of the increase in the
salt concentration in the soil, the ion balance in
the root zone deteriorates and as a result, the
plant’s nutrient uptake is adversely affected
(Oktiiren Asri et al., 2013). In turn, salinity is one
of the most important problems of irrigated
agriculture and it is mostly due to the improper
management of irrigation and drainage systems.
Malpractices in irrigation applications and the
use of more or less water reduce the efficiency
of water and lead to decreases in production.
Excessive irrigation practices cause an increase
in the groundwater table and thus soil salinity
may also increase accordingly (Cetin and Kirda,
2003). However, present irrigation practices in
many areas are inefficient and inadvertently
provide excessive leaching for the sake of
accessible drainage. Nonetheless, poor drainage
mostly hinders anticipated leaching, resulting in
salt accumulation in the root zone. Significant
reductions in plant yield can occur depending on
the level of salt accumulation in the soil.
Therefore, the amount of irrigation water and the
irrigation method used should meet the need of
the plant but does not cause any accumulation of
salt in the root zone.

Monitoring and evaluation of groundwater
depths and groundwater salinity levels is a
necessity in agriculture for sustainable
agricultural production and water management.
With the precautions taken into consideration,
monitoring and evaluation of irrigation schemes
can help practitioners solve the irrigation related
problems (Biiyiikcangaz and Degirmenci, 2002;
Cetin, 2020; Kaman et al., 2022). The level of
groundwater and its salt content, and soil salinity
are considered to be among the most significant
factors affecting agricultural production. If the
groundwater levels increase up to the root zone
in dry spells, it can be concluded that the source
of the high water table is closely related to the
irrigation practices, of low-efficiency rates, such
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as furrow, border and wild irrigation methods
(DSI, 1982; Cetin and Diker, 2003).

Lower Seyhan Plain (LSP), in which a large
large-scale irrigation scheme has been
constructed since 1942, constitutes one of the
most important large-scale irrigation projects in
Turkey. Seyhan Dam which was constructed in
1956 has provided irrigation water to the LSP
since then (Cetin and Ozcan, 1999). However, as
expected, the problems such as low soil fertility,
waterlogging, drainage, high soil salinity and
alkalinity in the irrigated and non-irrigated fields
have started to emerge since the introduction of
irrigation (Cetin and Ozcan, 1999).

This study aims to: a) introduce the importance
of mass balance works in a large scale irrigation
scheme of Akarsu Irrigation District in the LSP
in Adana province, Turkey, and b) address the
changes in soil salinity during a period of the
hydrological year.

Materials and Methods

This study was carried out in the Akarsu
Irrigation District (9 495 ha) in Adana province,
which is located in the eastern Mediterranean
region of Turkey. The Akarsu Irrigation District
has significant agricultural potential in the
national economy of Turkey. The region where
this study was carried out is one of the most
densely cultivated regions in Turkey, and it is
located at 36° 57’ 32" — 36° 50 43" North latitude
and 35° 40" 22" — 35° 28’ 42" East longitude
(Figure 1).

The most common soil series in the study area
are Arikli (30%), Incirlik (27%) and Yenice
(14%) (Ding et al., 1995). The other soil
types/series available in the region are Ismailiye
(0.9%) and Golyaka (0.5%) and Innapli (0.4%).
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Figure 1. Map of the study area in Turkey (Kaman et al., 2011).

The study area is under the influence of the
Mediterranean climate, winters are warm and
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rainy, and summers are dry and hot. The average
temperature over long years in the region was
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found to be 18.8 °C. As for the temperature
extremes, August is the hottest month (28.1 °C),
and January is the coldest month (9.9 °C).
Almost all of the rainfall falls in the winter
months in the form of rain. The average rainfall
is 650 mm in the region. However, the
distribution of rainfall throughout the year is not
homogenous. Relative humidity increases up to
high values in summers (sometimes over 95%)
as a consequence of the increase in the
temperature and the irrigation practices. In the
winter months, relative humidity surprisingly
decreases.

The necessary examination was done on the
maps of 1 to 25000 scale to determine soil
sampling locations and to locate groundwater
observation wells. Incoming (L6, L3, L7, L9 for
irrigation; L2 and L11 for drainage inputs in
Figure 2) and outgoing (L4 for drainage and L5
for irrigation in Figure 2) water flow rates were
measured daily; and daily water samples from
irrigation and drainage gauging station in Figure
2 were taken to determine total dissolved salts
(TDS, mg I"Y). Furthermore, rainwater samples
were taken whenever precipitation was observed

at the meteorological station (L8 in Figure 2). A
total of 108 drainage observation wells were
taken under review (Figure 2).

Water samples from the ground water wells were
taken at the beginning and end of the
hydrological year 2008. All the water samples
were analyzed at the lab and determined their
TDS concentrations by following the procedure
given in USSLS (1954). Concurrently with the
groundwater sampling schedule, soil samples
from 0-30, 30-60 and 60-90 depths (i.e. root
zone) were taken from the immediate vicinity of
the groundwater observation wells. The ECe
(dS m™) and total dissolved salts (TDS, mg 1) of
the soil samples were determined in the
laboratory by USSLS (1954) and Kaman et al.
(2006). In order to determine the salinity change
in the crop root zone (Cetin et al., 2008), soil
saturation, porosity and bulk density maps for 0-
0.9 m soil profile were produced using GIS
media. Then, a general salt balance equation was
employed to quantify salinity dynamics at the
catchment level.
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Figure 2. Locations of irrigation and drainage gauging stations; spatial distribution of groundwater

observation wells over the study area

Results and Discussion
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The plant types, commonly grown in the study
area in 2008, are corn with 39.6%, citrus with
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29.2%, and vegetables with 0.3%. In the LSP,
corn is generally cultivated as the first crop, but
it is also grown as the second crop, particularly
in the wheat, onion and/or potatoes planted areas
in the winter season.

Although the research area has had an open
drainage and surface irrigation system for more
than 60 years, the drainage system in some parts
of the study area does not function efficiently as
expected. Therefore, in the regions where
irrigation applications have been densely
performed, the problems related to the
waterlogging, high water table and salinity may
emerge both during the winter season by heavy
precipitation events in excess of the water
storage capacity of the soils and peak irrigation
season by excess water application. Inadequate
drainage facilities might have contributed highly
to the aggravated drainage problems in the
research area. In this context, although the
research area has had a drainage and irrigation
system for 60 years or more, the problems
related to the groundwater quality and quantity
as well as soil salinity have been continually
observed in some specific areas where irrigation
applications have been densely performed.
However, the severity of soil salinization
problems is negligible to some extent because
the maximum soil ECe observed in the root zone
has been ever less than 2.0 dSm™ during the
study period. It should be expressed explicitly
that research results regarding soil salinity
degree were found to be compatible with the
results of Aragiiés et al. (2011). They pointed out
that soil salinity in the Akarsu district, a sub-
catchment of the LSP, has been negligible, for
areas of ECe>0.54 dS m™ covered only 13.9 per
cent of the District.

The total unitary salt load imported by
precipitation and irrigation was about 4.863
Mg ha in 2008. It should be kept in mind that
drainage is the only source to export salts from
the study site. In this context, the salt load of
drainage flows is found to be 7.714 Mg ha™ in
the observation period. This indicates that the
salt load imported to the study area is less than
the salts exported from the study area, indicating
leaching salts from the soil profile. After taking
the salt loads of the hydrologic water budget
equation, it is important to highlight that the salt

50

balance equation resulted in a closure error of
AS= -2.84 Mg ha™. This figure indicates clearly
that the amounts of salts exported by drainage
flows were noteworthy greater than the salts
imported by precipitation and irrigation water. In
turn, not only precipitation in the winter but also
irrigation applications in the summer season are
effective in leaching salts out of the root zone.
This result may be interpreted that present
irrigation practices in the research area are
inefficient and inadvertently provide excessive
leaching, indicating no salt accumulation in the
root zone. In other words, this is due to poor
irrigation efficiency and high drainage fraction
in the District.

Further study was done to justify the supposition
of no salt accumulation in the root zone. To this
end, TDS maps for 0-0.9 m soil depth produced
for early October/07 and late September/08 were
converted to the unitary salt loads of Mg ha™ by
utilizing soil saturation, porosity and bulk
density maps in GIS media. Map algebra
calculations and zonal statistics of GIS showed
that the net change in soil salinity (ASTDS) over
0-0.90 m soil depth was ASTDS= -0.026 Mg ha’
! indicating a small decrease in soil salinity
which is desirable in irrigated agriculture. The
negative sign in the ASTDS suggests explicitly
the soils in the study are subject to salt leaching.
Under these circumstances, there exists no
salinization risk in the rooting depth.

Conclusion

The total unitary salt load imported by
precipitation and irrigation was about 4.863
Mg ha in 2008. Drainage waters were the only
source to export salts from the study site. In this
context, the salt load of drainage flows was about
7.714 Mg ha' in the observation period. This
indicates that salts imported to the study area are
less than the salts exported from the study area,
indicating leaching salts from the soil profile.
After taking the salt loads of the hydrologic
water budget equation into consideration, it was
concluded that the salt balance equation resulted
in a closure error of AS=-2.84 Mg ha™.

In this study, the salt contribution of fertilizer
applications to the soil and shallow water table
system was ignored; furthermore, the salinity
change in the soil layers between the shallow
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water table and the rooting depth was not
considered in the mass balance calculations.
These two potential factors may be the primary
source of closure error in salt balance work.

In the regions where irrigation applications have
been densely performed, the problems related to
the waterlogging, high water table and salinity
emerged both during the winter season by heavy
precipitation events in excess of the water
storage capacity of the soils and during peak
irrigation season by excess water application.
This result may be interpreted that present
irrigation practices in the research area are
inefficient and inadvertently provide excessive
leaching, indicating no salt accumulation in the
root zone. This process causes normal soil
salinity profiles in the study area to remain and
indicates undoubtedly a net downward flux of
water and salts.
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ABSTRACT

Chickpea, an important pulses product of Pakistan, ranks 3rd among legumes in the world. The most important
fungal disease agent of chickpea Ascochyta rabiei is anthracnose, which causes 50 - 70% vyield losses in
chickpeas. In this study, 10 chickpea genotypes inoculated with A. rabiei were screened. Under artificial
inoculum pressure, agronomic and physiological data were recorded. To manage this disease, the commercial
preparation of the biocontrol antagonist Trichoderma harzianum and some fungicides were then applied to
these genotypes. The resistivity of pathogen spores to T. harzianum antagonist and fungicides was tested in
vitro. While the chemical fungicides performed equal inhibition with the 1st and 2nd levels, the 3rd and 4th
levels of inhibition differed from each other. The biological antagonist commercial T. harzianum was found
to be effective in anthracnose disease. control.

Keywords: Antagonist, Ascochyta rabiei, Chemical management, Chickpea Biomass, Chickpea screening,
cell membrane stability.

Pakistan'da Nohut Germplazminda Ascochyta Blight'in Entegre Miicadelesi

(0)/

Pakistan'nin 6nemli bir bakliyat {iriinii olan nohut, diinyada baklagiller arasinda 3. Sirada yer almaktadir.
Nohut’un en 6nemli fungal hastalik etmeni Ascochyta rabiei nohutta %50 - 70 arasinda verim kayiplarina
neden olan antraknozdur. Bu ¢aligmada A. rabiei ile inokiile edilmis 10 nohut genotipinde tarama yapilmastir.
Yapay inokulum ile agronomik ve fizyolojik veriler elde edilmistir. Bu hastalikla miicadele i¢in, daha sonra
bu genotiplere biyokontrol antagonist Trichoderma harzianum ticari preparati ve bazi fungisitler
uygulanmustir. /n vitro kosullarda patojen sporlarmin T. harzianum antagonisti ve fungistlere kars1 direngleri
test edilmistir. Kimyasal fungisitler 1. ve 2. seviye ile esit inhibisyon gergeklestirirken 3. ve 4. seviye
inhibisyonda biribirinden farklilik gostermistir. Biyolojik antagonist ticari T. harzianum preparati hastalik
kontroliinde etkili bulunmustur.
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Nohut biyokiitlesi

ORCID ID (Yazar sirasina gore)
0000-0002-5396-6701, 0000-0001-7999-2222, 0000-0002-2417-3729, 0000-0001-6055-103X, 0000-0001-
6719-2340, 0000-0003-0309-0390

Yayin Kuruluna Gelis Tarihi: 21.02.2022

Kabul Tarihi: 05.05.2022

!Department of Plant Protection, Faculty of Agriculture, Cukurova University, Adana, Turkey

2Department of Microbiology, Faculty of Veterinary Sciences, University of Agriculture, Faisalabad, Pakistan
3Department of Plant Pathology, Faculty of Agriculture, University of Agriculture, Faisalabad, Pakistan.
4Agriculture Officer (PW& QCP) Jhang, Pakistan.

Department of Field Crop, Faculty of Agriculture, Cukurova University, Adana, Turkey.

*E-posta: kayimukaddes@gmail.com


mailto:kayimukaddes@gmail.com

Integrated Management of Ascochyta Blight on Chickpea Germplasm in Pakistan

Introduction

Chickpea (Cicer arietinumL.) is a self-
pollinated field crop that belongs to the
family fabeace. It is a diploid crop with 12
chromosomes. It is an important legume crop,
rich in protein, and an important part of a diet for
the vegetarian population of the world. It can
grow on a large agro-ecological range of climate
that’s why grown in more than 50 countries of
the world. (FAOSTAT, 2017; Tadesse et al.,
2017). It can grow in fertile to non-fertile soil
ranges. Chickpea is attacked by Ascochyta blight
disease which is caused by Ascochyta rabiei and
is considered as a major limiting factor of yield
worldwide (Jamil et al. 2010). The disease can
cause 40-70% losses if optimum conditions last
for 48 hours. (Malik and Bashir, 1984). Due to
epiphytotic occurrence, it causes complete crop
loss. (Pande et al., 2005). Symptoms appear on
the stem, leave, and pods of the plant which are
concentric lesions orange to brown. Blight can
be managed by several means like the use of
resistant varieties, cultural practices include
removal of diseased plants from the field
avoiding cultivation in the already infected field,
and crop rotation. (Lubian et al., 2019). In
Pakistan major part of south Punjab, consist of a
desert range where agriculture is based on
chickpea cultivation so crop rotation is not
applicable in this region. (GOP, 2017). Different
biocontrol agents and plant extracts are used to
manage the disease. (Hernandez-Terrones et al.,
2007; Khajista et al., 2011). Chemical fungicides
are also used to control blight disease in
chickpeas. (Pande et al.,, 2005). Biocontrol
agents like T. viride, C. globosum, and A.
implicatum were reported effective
against Ascochyta rabiei under In-
vitro conditions. (Bisen et al., 2020). Shafique et
al. (2011) evaluated the fungi toxic potential
of Tagetes erectus L. against A. rabiei the cause
of gram blight disease. At various concentrations
pathogen exposed (1, 2, 3, and 4% wi/v) of
aqueous and methanol extracts of shoot and
flower of T. erectususing food poisoning
technique. Concentrations of both shoot and
flower extracts significantly suppressed the
growth target pathogen. Reduction of colony
diameter was 4-35% and 55-73% of A.
rabiei due to different concentrations of flower
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and shoot extracts of T. erectus and 12-50% and
4-42% due to different compositions of the
methanolic shoot and flower extracts of T.
erectus respectively.

In this research, A. rabiei was isolated screened
on different cultivars along with a management
strategy using different chemical and biocontrol
agents.

Methodology

Isolation and purification of the fungal
pathogen

The pathogen usually infects seedlings and is
soil and trash borne in nature. Infected plant
tissues like stem, leaves, and pods were cut into
2cm pieces and then sterilized in a 2% aqueous
solution of hydrogen peroxide. The samples
were placed on media which were incubated for
20 days at 25°C in the incubator. (Walter, 2009).
Purification of the pathogen was done by
transferring mycelium using the hyphal tip
method and was identified morphologically by
using available literature especially based on
plate colour, colony pattern, presence of conidia,
spore shape, size, and structure by slides
preparation  for  microscopy  (Keogh et
al., 1980; Barnett and Hunter, 1972).

1. Collection and sowing of germplasm

Chickpea was sown in sick plots (fungal
inoculum were given in soil and covered the
soil with polythene sheet for 48 hours)
present in the experimental area of the
Department of the Plant Pathology
University of Agriculture Faisalabad. Seeds
of 10 genotypes were sown in plots in four
replications. Germination percentage was
recorded in plots. A. rabiei was grown on
chickpea media. After 21 days, spores were
harvested by adding chilled water to the Petri
plate followed by sieving through four layers
of sterile muslin cloth. The spore of A.
rabiei (Figure 1) was counted under the light
microscope by using a hemocytometer. The
inoculum concentration was adjusted to 10*
spores/ml.  Artificial inoculum of 10*
spores/ml was given near the roots and
sprayed on plants in such a way that it is
disturbed equally and similar treatment for
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all plants. Different parameters in the
controlled and inoculated plants were
recorded like seed germination, germination
percentage of seed, number to flowering, no

of pods per variety flowering colour, and
seed weight.

Figure 1: Shows (a) A. rabiei (b) fruiting body of A. rabiei (c) Trichoderma harzianum (d)
Beauvaria bassiana isolate based on visual testing and microscopy.

2. Application of biocontrol agents

After one week of inoculation of the pathogen in
plots  biocontrol  agents which areB.
bassiana and T. harzianum was applied. They
were grown on PDA media at 25+ 2°C for 2
weeks, 10 ml of chilled double distilled water
was added to the Petri plate containing
cultures and scratch with needle gently and then
filter with 4 folding of muslin cloth. Then these
spore suspensions were applied to plants in such
a way thatT. harzianum + B. bassiana were
applied to the first replication. T. harzianum was
applied to the 2nd replication and B.
bassiana was applied to the 3rd replication and
4th replication was kept as control.

3. Physiological parameters
After inoculation of biocontrol agents, different
physiological parameters and biomass (Excised
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leaf water loss, Relative water contents, Relative
dry weight of leaf, Cell membrane stability,
Root/shoot ratio, Grain yield) of an individual
plant. Such as Ali et al. (2011).

Excised leaf water loss

Chickpea plants were harvested, plants were
washed under running tap water to remove soil
from roots. Labelled plants according to their
variety and treatment and weight each plant.
This was the fresh weight of chickpea plants.
Place plants into a hot dry oven for 6 hours at
28°C. After that weigh plants one by one and
again place them in a hot dry oven for 24 hours
at 70°C. Weighted the dried plants, after
collecting all readings by using the formula
given below find out excised leaf water loss. It
was done according to the method followed by
Ali et al. (2009b).
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ELWL = [(Fresh weight -Weight after 6 h)/
(Fresh weight - Dry weight)] x100

Relative water content

Chickpea plants were harvested, plants were
washed under running tap water to remove soil
from roots. Labelled plants according to their
variety and treatment and weight each plant.
This was the fresh weight of chickpea plants.
Place plants into a tub containing water for 24
hours in the dark so that plants get strongly
turgid. Weighted plant and again place in a hot
dry oven for 48 hours at 78°C. Again weighted
the dried plants, after collecting all readings by
using the formula given below to find out the
relative water content.

RWC (%) = (Fresh weight — Dry weight)/
(Turgor weight — Dry weight) x 100

Cell membrane stability

Take fresh leaflets from the chickpea plants of
each treatment. Wash each leaflet with deionized
double distilled water (D3water) and place in a
test tube containing 20 ml of D3 water and take
a reading of sample by EC meter (electron
conductivity) and place in an autoclave at 121°C
and 15psi pressure after this take the reading
again with EC meter than using formula and
calculation find out Cell membrane stability.
CMS (%) = [(1-(L1/L2)] x 100

The relative dry weight of leaf

This was calculated by taking the weight of
ELWL dry weight and turgid weight and dry
weight from relative water content. The relative
dry weight of the leaf finds out by putting value
in the formula given below. Ali et al. (2009b).
RDW = Dry weight / (Turgor weight - Dry
weight)

Disease assessment and disease rating scale

As the crop was grown under natural inoculum
pressure, the crop plants were observed for
assessment of the disease. At various growth
stages like flowering and pod formation stages,
disease development was monitored and
recorded. A disease rating scale was adapted as
was already reported in the literature. This
disease usually appears at flowering and pods
stages. It was monitored at both stages to collect

Disease Severity =

Disease Incidence % =
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valid information as reported (Farooq
et al., 2005). Disease grading was done in the
field and micro plots.

The disease was recorded visually and rated by
using the following scale given by

Highly Resistant = Less than 1% of
plant wilted.

Resistant = 1-10% of plants wilted.
Moderately Resistant = 11-20% of
plants wilted.

Susceptible = 21-50% of plants wilted.
Highly Susceptible = 51% or more of
plants wilted. (Igbal et al., 2005)

Disease severity:

Disease severity was calculated by the
following formula given by (Mehrotra and
Aggarwal, 2003).

Area of plant tissue infected
Total area (farm)

Diseased plants
total no of plants

100

4. In-vitro management of A. rabiei pathogen

of chickpea:

In-vitro management of A. rabiei was done by
using various chemicals. For this purpose,
commercially available chemicals were used in
different concentrations. In this experiment, 12
chemicals were tested against single isolates
of A. rabiei. Seven concentrations were made
with 3 replications each in 96 well plates. Spores
of A. rabiei were harvested from a pure culture
grown on chickpea media in the Petri plate.
For in-vitro testing 96 well plates were used.
Liquid media @ 100pl was mixed with 50pul of
spore suspension @ 10* spores in this volume. A
liquid suspension of fungicides @ 50ul was
added to each well according to the
concentration of the plate. Seven different levels
(using serial dilution) of fungicides were used in
this experiment. Instead of chemicals, water was
used in the positive control. In the second control
spores and distilled water of the same volume
were used as control. A total volume of 200 pl in
each well was maintained. The chemical-treated
spores containing plates were kept at the same
temperature for incubation. After 24 hours the
growth of spores and their germination was
measured based on optical density at the
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wavelength  of 630 nm by using a
spectrophotometer at the department of Center
of Agriculture Biotechnology and Biochemistry
(Abbas et al., 2013).

Results and discussion

Chickpea plants were artificially infected with A.
rabiei and then after the appearance of
symptoms plants were treated with biocontrol
agents. All the physiological and biomass data
were collected and analyzed by using statistical
tools with a 0.05 level of significance. The

ANOVA table below represents the variance of
root length, shoot length, number of pods per
plant, and weight of grain from one plant. Along
with treatment, ten different varieties were used
therefore, the experiment contain two factors
which were treatments with varieties. Table 1
represents that root length, shoot length number
of pods per plant, and weight of grain from one
plant gives a higher level of significance with
treatment and varieties individually but in case
of interaction all were non-significant except
root length which favours the experiment as A.
rabiei doesn’t affect root system of the plant

Table 1: ANOVA table of physiological trait of treated chickpea plants. The significance level for
the trait was taken 5 % for comparison of mean value among selected genotypes

Source Mean SS of Mean SS of | Mean SS of No. | Mean SS of the
root length shoot length | of pods per plant | weight of grain per

Treatment 65.8692** 551.104 ** 150.000** S(IS%%GZ**

Variety 22.2993** 764.00 ** 260.759** 87.2867**

Treatment*variety | 7.9729** 7.681 A 4.946 NA 3.683 VA

MSs: Mean sum of the square, **: Highly significant, *: Significant, N/A: Non-significant

Different  physiological parameters were
observed with disease attack, varieties, and
biological treatments along with control. Results
are presented in the form of graphs, cell
membrane stability graphs show that treatments
showing similar lettering were statistically non-
significant. T. harzianum enhances the cell
strength of all the cultivars under observation in
contrast with control while least was observed in
the combination of biocontrol agents. Likewise,
the same pattern was somehow followed within
other parameters. In relative water, the content
was maximum with biocontrol combination as
well asB. bassianain contrast with T.
harzianum and control. Excised leaf water loss
was maximum observed in the control treatment
and least were observed with T.
harzianum. Maximum chlorophyll content was
observed with T. harzianum in all varieties and
the least were observed with control treatment.
All the treatments showing different lettering
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were statistically significant.

In-vitro management was done with 12
fungicides by measuring the OD of the 96 well
plates. Results are shown in the form of graphs
as well an ANOVA table is given below.
Graphical representation in figure 5 showed the
inhibition percentage with different levels of
each fungicide along with control after 96 hours
of the experiment. As fungicides were in higher
concentration in the first 2 levels that’s the
reason for maximum inhibition by all fungicides
with those levels. So it was observed that mic 50
is common for all fungicides at 3rd and 4th
levels. ANOVA Table 2 and 3 showed inhibition
of A. rabiei with level and time with 0.05% level
of significance. Results with levels and time
individually showed a higher level of
significance while in interaction with each other
it showed non-significant results for all the used
fungicides.
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Figure: 2 shows cell membrane stability (A), relative water content (B), excise leaf water content
(C), and chlorophyll content after inoculation of the pathogen (D) and B. bassianaand T.
harzianum individually and in combinations along with control.
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Figure 3. Presenting inhibition percentage with 7 levels of different fungicides.

Table 2: ANOVA table of chemical inhibition on A. rabiei. ANOVA table for the significance level
for inhibition was taken 5 % for comparison of mean value among themselves

Source MSs MSs MSs MSs MSs MSs
Tropsin M Thiomil Sucess Segawin Sulphur Curzate
Level 0.41706 ** 0.07838** | 0.05913** | 0.19429** 0.44689** | 0.39258**
Time 0.03614** 0.00211** | 0.08367** | 0.05240** 1.19480** | 0.19039**
Level*Time | 0.08148 VA | 0.00539VA | 0.01302 VA | 0.24915NA | 0.30035NA | 0.01424NA

MSs: Mean sum of the square, **: Highly significant, *: Significant, N/A: Non-significant

Table 3: ANOVA table of chemical inhibition on A. rabiei. ANOVA table for the significance level
for inhibition was taken 5 % for comparison of mean value among themselves

Source MSs MSs MSs MSs MSs MSs
Metalaxial . . Difenaconazole .
mancozeb Clipper Tubeconazole | Cymoxial Domalite

mencozeb

Level 0.24766** 0.20629** | 0.03941** 0.69129** | 0.18111** 0.42452**

Time 0.40352** 0.60638** | 0.00011** 0.47521** | 0.10575** 0.43815**

Level*Time | 0.01951 N4 0.02976NA | 0.00824 NA 0.09217NA | 0.08823 VA 0.00640 VA

MSs: Mean sum of the square, **: Highly significant, *: Significant, N/A: Non-significant
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Figure 4 below represent the spore and mycelia
of A. rabiei after treatment with the chemical.
Slides were prepared from the broth media
present in 96 well plates to visualize the chemical
mode of the spores and mycelia of the fungus and

it has been clear that all the spores and mycelium
are de-shaped in the slides and mycelium become
the mass of debris in the end along with control.
Slides were stained with lactophenol and
observed under 40X to capture images.
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Figure 4: Mycelium growth of A. rabiei with A and B are chemical treatment along with C as control.

Discussion

Ascochyta blight caused by Ascochyta rabiei in
chickpea. Its distribution varied depending upon
environmental factors and the amount of
inoculum in the field. A. rabiei is controlled by
using several chemical fungicides and biocontrol
agents worldwide. But the use of the chemical is
not economical as well as not eco-friendly
approach, it also makes pathogen resistant
(Pande et al., 2005).

Research  conducted for testing several
chemicals against A. rabiei, it was noted that
chlorothalonil,  zineb, captan, antracol,
propiconazole, penconazole, and thiabendazole
is effective and controlling the spread of

Ascochyta blight (Ahmad et al.,, 2021).
Likewise, biocontrol  agents, T.  viride,
Chaetomium globosum, and Acremonium

implicatum under In-vitro conditions proven
effective against A. rabiei (Bisen et al.
2020). Chickpea blight is controlled by Aliette
fungicide under in vitro conditions and causes
significant inhibition which supports the present
research. Chongo et al. (2003a) reported that the
application of chemicals at the right time is very
important to reduce the losses caused by A.
rabiei. The use of chlorothalonil at two different
stages reduce the incidence up to 8% which was
45% for the control treatment. Gan et al. (2006)
concluded that foliar application along with
integrated management is very effective for
disease management in chickpea, which
supports our research that plants with the proper

application of fungicide or correct time for
biocontrol helped in disease reduction. The use
of protective fungicides helps to keep away
disease  pathogens  from  coming in
contact. Choice of good and effective fungicide
is very important. A mixture of foliar and
protective fungicides was used for the
experiment to find the effective one. Demirci et
al. (2003) tested chlorothalonil, azoxystrobin
under in-vitro and In-vivo conditions and found
that these two fungicides do not perform well on
the plate but under field conditions, they perform
very well against A. rabiei. Shtienberg et al.
(2000) concluded that protective fungicides like
zineb, Bordeaux mixture, captan are very
important in disease reduction but not effective
enough on susceptible cultivars. In recent years
number of new fungicides had been reported as
effective against A. rabiei. Effective fungicides
against A. rabiei are boscalid, pyraclostrobin,
difenoconazole, azoxystrobin, tebuconazole,
mancozeb which support our research because
several fungicides are part of current research
(Gan et al., 2006).

MacLeod and Galloway (2002) Mancozeb is
used in Australia, Canada, and Israel for the
control of chickpea blight. In the present
research, mancozeb performs well for blight
fungus. MacLeod et al. (2002) also found that
carbendazim  which is now  banned,
difenoconazole, and tebuconazole was tested in
India, the Western part of Asia, Australia, and
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North of Africa, and these fungicides have

proven effective.
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Asmalarda Botryosphaeria Geriye Dogru Oliim Hastahigiyla iliskili Fungal
Patojenlerin in vitro Sicak Su Uygulamalarina Duyarhhklar
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Bu ¢alismada, asmalardan izole edilen baz1 Botryosphaeriaceae tiirlerinin (Botryosphaeria dothidea, Diplodia
seriata, Lasiodiplodia theobromae ve Neofusicoccum parvum) in vitro sicak su uygulamalarina
duyarlhiliklarinin saptanmast amaglanmustir. Steril distile su ve izolatlarin miseliyal agar disklerini i¢eren plastik
santrifiij tlipleri 49-54 °C’de, 30 ve 45 dakika siireyle sicak su uygulamalarina maruz birakilmig ve tiirlerin
termal 6lim noktas1 belirlenmistir. Sonuglar dort farkli fungal tiiriin ve hatta bunlarin izolatlarmin dahi
sicaklik-siire kombinasyonundan ayni seviyede etkilenmediklerini gostermistir. Ay tiir igerisinde de sicak su
uygulamalarina karsi farkli duyarlilia sahip izolatlar bulunmustur. Tirlere gére maksimum termal 6lim
derecesi ve siire kombinasyonu su sekilde olmustur; B. dothidea: 54°C/30 dk, D. seriata: 49°C/45 dk, L.
theobromae: 53°C/45 dk ve N. parvum: 52°C/45 dk. Bu ¢alismanin sonuglar1 Tirkiye’deki bazi
Botryosphaeriaceae tiirlerinin sicak su uygulamalarina oldukga tolerant olduguna isaret etmektedir.

Anahtar Kelimeler: Botryosphaeria, Diplodia, Lasiodiplodia, Neofusicoccum, odun kangreni

In vitro Sensitivity of Fungal Pathogens associated with Botryosphaeria Dieback

Disease of Grapevines to hot-water treatments

ABSTRACT

In this study, it was aimed to determine the in vitro sensitivity of some Botryosphaeriaceae species,
(Botryosphaeria dothidea, Diplodia seriata, Lasiodiplodia theobromae and Neofusicoccum parvum) isolated
from grapevines, to hot-water treatments. The plastic centrifuge tubes, containing mycelial agar discs of the
isolates and sterile distilled water, were subjected to hot-water treatments (30 and 45 minutes at 49-54°C,) and
thermal death point (°C) of the species was determined. The results indicated that four different fungal species,
and also their isolates, were not affected at the same level by temperature-time combinations. Even in the same
species, different isolates were found to have different sensitivity to hot water treatments. Maximum thermal
death point/time combinations by the species were that: B. dothidea: 54°C/30 dk, D. seriata: 49°C/45 dk, L.
theobromae: 53°C/45 dk ve N. parvum: 52°C/45 dk. The results of this study indicate that some of the
Botryosphaeriaceae species in Turkiye are substantially tolerant against hot water treatments.
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Giris

Asmalarda Botryosphaeriaceae tiirlerinin neden
oldugu Botryosphaeria Geriye Dogru Oliim
Hastalig1 son yillarda diinyada ve iilkemizdeki
bag alanlarinda yaygin olarak goriilmektedir. Bu
hastalikla iliskili olarak simdiye kadar en az 26
fungal patojen tiirliniin var oldugu bildirilmistir
(Pitt ve ark., 2015; Yang ve ark., 2017).
Botryosphaeria, Diplodia, Dothiorella,
Lasiodiplodia, Neofusicoccum, Neoscytalidium,
Spencermartinsia ve Sphaeropsis  cinsleri
icerisinde yer alan bu tiirler asma, ¢ok yillik
meyve ve orman agaclari ve hatta baz
sebzelerde dahi enfeksiyonlara neden olmakta ve
bunun sonucunda ciddi irlin  kayiplan
yasanabilmektedir (Urbez-Torres, 2011;
Tiirk6lmez ve ark., 2019). Odun dokusundaki
nekrozlar, omcalarda lokal kuruma ve geriye
dogru 6liim, verimde diisiis ve bagin ekonomik
omriinde kisalma, hastaligin en yaygmn
belirtileridir ~ (Bertsch  ve ark.,, 2013).
Botryosphaeriaceae tiyesi funguslar dormant
kalemlerde herhangi bir belirti gdstermeksizin
latent halde bulunabilirler. Bu tiirlerin neden
oldugu hastalik daha ¢ok yetigkin asmalarda
kendini gosterse de yapilan aragtirmalar, heniiz
bir yasindaki asmalarda dahi ortaya ¢ikabildigini
gostermistir (Billones-Baaijens ve ark., 2015).
Uretim icin kalem ve celik alman damizlik
parsellerdeki asmalar bu patojenlerle bulagik
oldugunda, hastaligin fidan yoluyla genis
alanlara yayilmasi kaginilmazdir. Dolayisiyla bu
patojenlerden ari fidan {iretimi hastalikla
miicadelenin ilk ve en Onemli admmdir.
Fungisitlerin asma govdesi ve kalin dallara
penetrasyonu miimkiin olamadigi i¢in kimyasal
miicadele odun dokuya yerlesik enfeksiyonlarin
tedavisinde yetersizdir. Bu nedenle sahada
simdiye kadar yiiriitiilen ¢caligmalar, fungisitlerle

budama  yaralarim  korumaya  yOneliktir
(Rolshausen ve ark., 2010; Amponsah ve ark.,
2012). Dormant kalemlerdeki latent

enfeksiyonlarin eradikasyonu icin en gecerli
miicadele metodu sicak su uygulamasidir. Asma
fidanciligina yonelik olarak gelistirilmis ve pek
cok isletme tarafindan benimsenen sicak su
uygulamasi, dormant materyallerin 50°C’lik
suda 30 dakika siireyle tutulup ardindan hizla
sogutulmasi esasina dayanir. Standart hale
gelmis bu uygulamanin dormant fidanlarda

65

nematodlar ve filoksera gibi zararlilar1 yok ettigi
bilinirken,  baz1  bakteriyel  patojenleri
(Rhizobium vitis) yeterince eradike edemedigi
bildirilmistir (Ophel ve ark., 1990; Caudwell ve
ark., 1997). Bunlardan baska standart sicak su
uygulamasi, asma gdvde hastaliklariyla iligkili
fungal patojenleri de tam anlamiyla kontrol
edememektedir (Rooney ve Gubler, 2001;
Gramaje ve ark., 2010).

Farkli cografyalardaki asmalarda var olan fungal
patojenlerin sicak su uygulamalarina duyarlilig
da farkli olmaktadir. Graham (2006)’1n
bildirdigine gére Avustralya ve Yeni
Zelanda’nin daglik kesimlerindeki asmalardan
saptanmig Phaeomoniella chlamydospora’nin
dormant kalemlerdeki ¢ikisini azaltmak ig¢in 45-
47°C’de 30 dakikalik sicak su uygulamasinin
yeterli oldugu bulunmustur. Buna karsin soz
konusu patojenin Ispanya’daki izolatlar1 i¢in su
sicakliginin 51-53°C’ye ¢ikarilmasi gerektigi
one siiriilmiistiir. Sicak su uygulamalarina olan
duyarliklik, fungal patojenlerin tiiri ve hatta
izolatlarma gore farklilik gosterebilmektedir.
Elena ve arkadaglarinin (2015) bulgularina gore
Lasiodiplodia thaobromae ve Neofusicoccum
vitifusiforme in vitro sicak su uygulamalarinda
oldukga tolerant, Diplodia seriata,
Neofusicoccum  luteum, N. parvum ve
Spencermartinsia viticola tiirleri ise hassastir.
Bu ¢alismada, dormant kalemlerdeki N. parvum
ancak 51°C-30 dk’lik sicak su uygulamasiyla
kontrol altina alinabilmistir. Ancak Billones-
Baaijens ve ark, (2015) N. parvum’un
eradikasyonu i¢in 53°C-30 dk’lik uygulamanin
yeterli olabilecegini ortaya koymuslardir. Bu
caligmalar, asma fidanciliginda sicak su
eradikasyonunun etkin olarak kullanilabilmesi
igin farkli patojenik izolatlarin dikkate alindig
calismalarin ~ yapilmasi  gerektigine isaret
etmektedir. Akgil ve ark, (2016) Ege
Bolgesi’nden izole ettikleri Botryosphaeria
dothidea, Diplodia seriata, L. theobromae ve N.
parvum tiirlerine ait birer izolatla yapmus
olduklar1 ¢aligmada; B. dothidea’nin sicak su
uygulamasina en dayanikli, D. seriata’nin ise en
duyarli tiir oldugunu saptamislardir. Ancak
farkl1 bolgelerden alinan daha fazla sayida
izolatla bu ¢alismanin yeniden ele alinmasi ve
izolatlar arasindaki farkin ortaya konulmasi
gerekmektedir. Asma fidani iiretmek igin, farkli
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bolgelerden alinan kalemlere yapilacak sicak su
uygulama protokoliiniin farklilik gostermesi
gerekebilecektir. Fidan treten isletmelerin
biiytik cogunlugu Ege Bolgesi’nde
bulunmaktadir. Ancak iilkenin farkli bolgeleri
icin iretilecek fidanlarin kalemleri, cogunlukla o
bolgeye adapte olmus asmalardan alinmaktadir.
Bu sebeple ¢aligmanin amaci; Tiirkiye’ nin farkli
bolgelerinden izole edilmis Botryosphaeriaceae
izolatlarinin in vitro’da sicak su uygulamalarina
olan duyarliligim ortaya koymaktir.

Materyal ve Yontem

Fungal Materyal

Bu calismada Salihli (Manisa), Tarsus (Mersin)
ve Islahiye (Gaziantep) ilgesi baglarindan izole
edilmig B. dothidea, D. seriata, Lasiodiplodia
theobromae ve N. parvum tiirlerine ait ticer
izolat kullamlmistir (Cizelge 1). Onceki
caligmalarda klasik ve molekiiler tanis1 yapilmis
olan bu izolatlar C.U. Ziraat Fakiiltesi, Bitki
Koruma Bolimii, Mikoloji Laboratuvari
koleksiyonundan temin edilmistir.

Cizelge 1. Calismada kullanilan Botryosphaeriaceae izolatlar1 hakkinda bazi bilgiler

Fungal Tiirler izolat izole Edildigi .
Kodu Yil Yer Cesit
Botryosphaeria dothidea BAEM127 2013 Salihli, Manisa Sultani Cekirdeksiz
" CUZF13 2015 Tarsus, Mersin Victoria
CUZF11 2019 Islahiye, Gaziantep Horoz Karasi
Diplodia seriata BAEM56 2013 Salihli, Manisa Sultani Cekirdeksiz
" CUZF16 2015 Tarsus, Mersin Early Sweet
CUZF07 2020 Islahiye, Gaziantep Hatun Parmagi
Lasiodiplodia theobromae BAEM128 2013 Salihli, Manisa Sultani Cekirdeksiz
" CUZF12 2016 Tarsus, Mersin Tarsus Beyazi
CUZF46 2020 Islahiye, Gaziantep Daokiilgen
Neofusicoccum parvum BAEMA48 2013 Salihli, Manisa Sultani Cekirdeksiz
" CUZF22 2020 Islahiye, Gaziantep Hatun Parmag1
CUZF08 2019 Tarsus, Mersin Victoria
Sicak Su Uygulamalarinin edilmis ve 25°C sicaklikta gelismeye

Botryosphaeriaceae Tiirlerinde Miselyum
Canlilig: ve Biiyiimeye Etkisinin in vitro’da
Saptanmasi

Denemeye alinan izolatlar, stok kiiltiirlerinden
PDA (patates dekstroz agar) besi yerine inokule
edilerek, 25°C sicaklik ve karanlik kosullarda,
15 giin siireyle inkiibe edilmistir. Koloniler
yeterince olgunlastiktan sonra steril disk kesici
ile 5 mm c¢apinda miseliyal diskler kesilmistir.
Ardindan 1.5 ml’lik steril plastik santrifijj
tiiplerine 1 ml steril distile su ve her bir tiipe bir
adet disk koyulmustur. Daha 6nceki ¢caligmalarin
sonuglar1 dikkate almarak tiipler 49-53°C’de 30-
45 dakika siireyle kuru-blok isiticida (BioSan
TDB-100, Litvanya) tutulmustur. Uygulamalari
miiteakiben tiiplerdeki su sicakligimi diislirmek
icin, tiipler kiivetler icerisindeki ¢esme suyunda
(20°C) 15 dakika bekletilmistir. Tiiplerden
cikarllan diskler PDA besi yerine inokule
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birakilmistir. Uygulama siiresince her bir tiirde
kontrol disklerinin bulundugu tiipler ayni
stirelerde ve 20°C’deki gesme suyunda tutulmus
ve ardindan aymi sekilde besi yerine inokule
edilmislerdir. Miseliyal gelisim, her bir sicaklik
derecesi ve uygulama siiresi kombinasyonu i¢in
10 giin siireyle giinliik olarak Olgiilmiis ve
uygulamalarin koloni biiylime hizina etkisi
incelenmistir. Miseliyal gelisimin olmadig:
sicaklik derecesi ve siire kombinasyonu, termal
oliim derecesi olarak kaydedilmistir (Gramaje ve
ark., 2008). Patojen tiirlerin bu uygulamalara
kars1 duyarliligi ve birbirleriyle olan farklarini
ortaya koymak igin, her bir tiire ait {i¢ izolatin
koloni c¢ap1 ortalamalar1i alinmis ve bunlara
varyans analizi uygulanmigtir. Ortalamalar
arasindaki istatistiksel farklar %5’lik hata ile
LSD testine gore hesaplanmistir. Calisma
tesadiif parselleri deneme desenine gore 3
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tekerriirlii olarak tertip edilmis, her bir Petri kab1
bir tekerriirii olusturmustur. Bu ¢alisma iki kez
yapilmis ve ortalama degerler iizerinden
analizler gerceklestirilmistir.

Bulgular ve Tartisma

Sicak Su Uygulamalarinin
Botryosphaeriaceae Tiirlerinde Miselyum
Canlihig1 ve Biiyiimeye Etkisi

Farkli sicakliklar ve uygulama siireleri altinda
dort farkli Botryosphaeriaceae tiirliniin koloni
caplarinin ortalamalar1 Cizelge 2’de
gosterilmistir. Calismadaki en diisiik sicaklik
olan 49°C’de Diplodia seriata tiirii hari¢ diger
tirlerin biiylimesinde olumsuzluk
gbzlenmemistir. Her bir tiirdeki kontrole ait

koloni ¢ap1 besinci giin sonunda 74 mm’ye
ulagsmustir. Sicak su uygulamalarina maruz kalan
tiirlerdeki ortalama koloni ¢api, sicaklik ve siire
artisina gore azalma gostermistir. Biitiin tiirlerin
misel canlilig1 54°C-30 dakikada son bulmustur.
D. seriata izolatlarinin koloni gelisimi 49°C-45
dk’da sona ermis ve bunun sicak su
uygulamalarma en duyarli tir oldugu
belirlenmistir. Buna karsin Botryosphaeria
dothidea’nin misel canlihigi 53°C-45 dakikada
dahi canli kalabilmis ve uygulamalara en
dayanikli tiir oldugu saptanmustir (Sekil 1). Bu
patojenin 53°C-45 dk’lik uygulamada koloni
biiyiimesi onemli dl¢lide yavaslasa da tamamen
bitmemis, 10 giin sonra koloni ¢ap1 6.7 mm’ye
ulagmustir.

Cizelge 2. Farkli sicak su uygulamalarinda Botryosphaeriaceae tiirlerinin PDA besi yerindeki koloni

caplar1 (mm)

" 49°C .
Tiirler 30 dk. 45 dk. Kontrol (20°C)
Botryosphaeria dothidea 74.0 £ 0.1 b* 740+0b 74.0
Diplodia seriata 572+083 a 00+0a 74.0
Lasiodiplodia theobromae 740+ 0b 74.0+0b 74.0
Neofusicoccum parvum 740+0b 69.9+0.14b 74.0
50°C
B. dothidea 64.6+0.5¢c 59.8+0.6d 74.0
D. seriata 0.0+0a 0.0+0.0a 74.0
L. theobromae 68.6+0.5d 56.0+0.5¢ 74.0
N. parvum 543+2.1b 41.4+£0.7b 74.0
B. dothidea 479+05¢ 424+09c¢ 74.0
D. seriata 0.0+0.0a 0.0+0.0a 74.0
L. theobromae 543+0.4d 50.5+0.5d 74.0
N. parvum 36.8+1.8b 22.8+0.4b 74.0
B. dothidea 47.1+0.7c¢c 255+1.0c¢ 74.0
D. seriata 00+00a 0.0£00a 74.0
L. theobromae 48.1+04 ¢ 382+03d 74.0
N. parvum 128+1.0b 40+0.1b 74.0
B. dothidea 21.6+1.0b 6.7+040b 74.0
D. seriata 00+00a 0.0£00a 74.0
L. theobromae 20.2+04b 0.0£00a 74.0
N. parvum 0.0+0.0a 0.0+0.0a 74.0
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*Siitunlar igerisinde farkli harflerin bulundugu ortalamalar LSD (0.05) testine gore istatistiksel olarak
birbirinden farklidir
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termal 6liim noktalan (dereceleri °C)
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Bu iki tiirden bagka Lasiodiplodia theobromae
ve Neofusicoccum parvum tiirlerinin canliliklari,
sirastyla 53°C-45 dk ve 52°C-45 dk’da son
bulmustur. izolatlardaki genel duruma gore,
tirlerin sicak su uygulamalarina duyarliliklar
(en duyarlidan en az duyarliya) ele alindiginda,
en duyarli tiirler sirasiyla; D. seriata, N. parvum,
L. theobromae ve B. dothidea olarak
belirlenmistir. Calismada Manisa, Mersin ve
Gaziantep baglarindan izole edilen ayni tiire ait
izolatlarin termal 6liim sicakliklar1 birbirine gore
farklilik gostermistir. B. dothidea’nin Manisa
izolati (BAEM127) 53°C-30 dk’da canliligini
yitirirken Mersin izolati (CUZF13) 53°C-45
dk’da, Gaziantep izolat1 ise (CUZF11) 54°C-30
dk’da canliligim1 kaybetmistir (Sekil 1). D.
seriata’nin  izolatlar1  arasinda  sicakliga
duyarlilik yoniinden bir fark goriilmemistir. B.
dothidea’dan farkli olarak N. parvum’un
Gaziantep izolati (CUZF22) digerlerine gore
farklilik gostermis, bu izolatin canliligi 52°C-30
dk’da son bulurken digerleri (BAEM48 ve
CUZF08) 52°C-45 dk’da  canliliklarii
kaybetmislerdir. Benzer sekilde L.
theobromae’nin Gaziantep izolati (CUZF46)
Mersin ve Manisa izolatina gore daha duyarli
bulunmustur. Bu durum izolatlar arasinda
onemli farklar olabilecegini gostermektedir.
Sicak su uygulamalarindaki siire ve sicaklik
derecesi patojenlerin biiyiime hizlarin1 dogrudan
etkilemistir. Tirlerin tamami ve izolatlarinda,
sicaklik ve uygulama siireleri arttikga biiyiime
miktar1 azalmigtir. Bes giinliik inkiibasyonla her
bir tiirdeki kontrolde (25°C sicaklikta) giinliik
bliyiime oram1 ortalama 14.8 mm olarak
kaydedilmis tiirlerin  kontrolleri arasinda
biiylime farkliligi olmamistir. B. dothidea’nin
50°C-30 dk’lik giinliik biiylime orani kontrole
gore sadece %19.6’lik azalma ile 11.9 mm’ye
gerilemistir (Sekil 2). Her {i¢ izolatin da canl
kalabildigi uygulamada (52°C-45 dk.) sicak su
uygulamasinin maksimum etkisi %79.1 olarak
hesaplanmigtir. Bu tiiriin en dayanikli izolatinda
(CUZF11) 53°C-45 dk’daki biiylime azalist
%77’lik oranla 3.4 mm olarak kaydedilmistir.
D. seriata’nin 49°C-30 dk’daki giinliik bilyiime
orant kontrole gére %27.0-50.7°1ik azalma ile
7.3-10.8 mm’ye gerilemis, daha yiiksek
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sicakliklarda tim izolatlarin olimii
gerceklesmistir. Bir diger dayanikli  tiir
Lasiodiplodia theobromae’nin giinliik biiyiime
miktari, B. dothidea’dan daha yiiksek
bulunmustur (Sekil 2). Bu tiirde 50°C-30 dk’lik
sicak su uygulamasi ile giinliik biiyiime miktari
13.1-13.9 mm’ye gerilemis oysaki B.
dothidea’da bu degerler 11.9-12.6 mm arasinda
gergeklesmistir. L. theobromae’da her g
izolatin canli kalabildigi uygulamada (52°C-45
dk.) sicak su uygulamasinin maksimum etkisi en
fazla %93.9’a ulagmistir. Ne var ki L.
theobromae izolatlarinin misel canliligi 53°C-45
dk’da yok olurken, B. dothidea’nin bir izolati
(CUZF11) canli kalabilmistir.

Neofusicoccum  parvum  50°C-30  dk’lik
uygulama ile giinliik biiylime miktar1 11.2-12.0
mm’ye gerilemis, bu miktarlar %18.9-24.3’liik
azalmaya tekabiil etmistir. Her {i¢ N. parvum
izolatinin da canli kalabildigi uygulamada
(51°C-45 dk.) maksimum biiyiime azalist en ¢ok
%70.9 oraninda meydana gelmistir.

Bu calismada L. theobromae’nin sicak su
uygulamalarina tolerant, N. parvum’un ise
duyarli olmasi Elana ve arkadaglarinin (2015)
sonuclariyla benzerlik gostermis ancak onlarin
calismasinda B. dothidea’ya dair bir veri
bulunamamustir. Yine Luque ve ark., (2014), in
vitro’da yiriittiikleri bir caligmada D. seriata ve
N. parvum’u sicak su uygulamalarina karsi
oldukca duyarli, L. theobromae’y: ise az bir
oranda tolerant bulmuglardir. Akgil ve ark.,
(2016) Ege Bolgesi’nden izole ettikleri bu
tiirlerden birer izolatla yiiriittiikkleri calismada,
tirlerin sicak su uygulamasina duyarliliklari, bu
calismayla saptanan siralama ile birebir ayni
oldugu gozlenmistir. Ancak bu calismada daha
fazla sayida izolat kullanilmasi (Mersin ve
Gaziantep izolatlar1 ile birlikte) patojenlerin
termal 6liim sicakliklarinin biraz farkli oldugunu
ortaya koymustur. Pitt ve ark., (2013)
Avustralya’nin farkli bolgelerindeki baglardan
izole ettikleri Spencermartinsia viticola, D.
seriata, N. parvum, B. dothidea ve L.
theobromae izolatlarinin in vitro’da optimum
gelisme sicakliklarini tespit etmislerdir. Bu
tiirlerdeki en ideal gelisme sicakliklari sirasiyla
10°C, 26.6°C, 26.8°C, 30°C ve 30°C olarak
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belirlenmistir. Son iki tlirlin Avustralya’daki
izolatlart 40°C’de dahi bir miktar biiylime
gosterebilmistir. Farkli izolatlarla yiiriitiilen bu
caligmada D. seriata ve N. parvum’un sicak su
uygulamalarma L. theobromae ve B. dothidea’ya
gore daha duyarli olmasi, bu tiirlerin ideal
biliylime sicakliklar1 ile iligkili olabilecegini
gostermektedir. Farkli familyalardan olmalarina
ragmen buna benzer bir durum Petri hastalig1
patojenleri i¢in de s6z konusu olmustur. Gramaje

ve ark.,, (2008) Petri hastaligi etmenleri
Phaeomoniella chlamydospora,
Phaeoacremonium aleophilum ve

Phaeoacremonium parasiticum tiirlerinin sicak
su uygulamalarina duyarliliklarin1 in vitro’da
test etmisler ve P. chlamydospora’nin
digerlerine gore bu uygulamalara daha duyarh
oldugunu bulmuslardir. P. chlamydospora 53°C
sicakligi, Phaeoacremonium aleophilum ve
Phaeoacremonium parasiticum ise 54°C’yi
tolere edebilmistir. Crous ve Gams, (2000) bu
tiirlerin ideal gelisme sicakliklarini arastirdiklari
calismalarinda Phaeomoniella
chlamydospora’nin besi yerinde gelisebilmesi
icin sicakligin 35°C’den az olmasi1 gerektigini
saptamiglar, buna karsin diger iki tiiriin ise
40°C’yi dahi tolere edebildiklerini ortaya
koymuslardir. Bu sonuglar patojenlerin ideal
bliylime sicakliklar ile sicak suya dayanimlari
arasinda dogrusal bir iligki bulundugunu
gostermektedir.

Sonug¢

Bu calismanin sonuglar1 Botryosphaeriaceae
tirlerinin sicak su uygulamalarina oldukca
tolerant olduguna isaret etmektedir. Calismada
ele alman Botryosphaeriaceae tiirleri tilkemiz
bag alanlarinda oldukg¢a yaygin durumda olup
vejetatif materyallerle latent olarak
tasmabilmektedir. Saglikli fidan {iretebilmek
icin asma fidani {reten isletmelerde sicak su

uygulamalarinin yayginlastirilmasi
gerekmektedir. As1  kalemi secilirken
Botryosphaeria ~ Geriye ~ Dogru  Oliim

Hastaligi’nin goriilmedigi, saglikli asmalardan
ve miimkiin olabiliyorsa yliksek rakimli ve serin
bolgelerdeki baglardan kalem alinmasi yararh
olacaktir. Bu bolgelerden alinan kalemlere sicak
su uygulamasi yapildiginda patojenlerin
eradikasyonu i¢in daha etkin sonuglar alinacagi
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diistiniilmektedir. Dormant kalemlerin yiiksek
sicakliklara maruz birakilmasi pek miimkiin
olmayip, asi randimani ve fidan biiylimesini
olumsuz etkileyebilir. Bu olumsuzlugu bertaraf
edebilmek i¢in sicak su uygulamasiyla birlikte
cesitli  fungisitlerin kombine edilebilecegi
uygulamalarin  latent  patojenleri  eradike
edebilme potansiyelleri arastirilmalidir.
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ABSTRACT

Determination of distribution and population density of citrus nematode, Tylenchulus semipenetrans Cobb
(1913) (Tylenchida: Tylenchulidae) is essential for effective control. In this study, 42 different soil and root
samples were taken from different ages of citrus orchards in Adana (Yiiregir) and Mersin (Yenice) Provinces,
where flood irrigation and drip irrigation were applied. The samples were collected from the orchards twice in
2015, in March-April and September-October. The occurrence of T. semipenetrans was found 100%, 88.8%,
85.7% 75%, 66.6% in the Mersin (Kiitiiklii village), Adana (Giimiisyazi, Kayarli, Zagarli and Kumurlu village)
province, respectively. Citrus nematode was found in all the samples taken from these orchards. The population
density was found to be lower number of nematodes in newly established or early age citrus orchards with drip
irrigation systems. It has been observed that the nematode population is above the economic damage threshold
in mature citrus trees and they tolerate nematode infection.

Keywords: Tylenchulus semipenetrans, Citrus spp., distribution, population density, plant-parasitic
nematodes.

Adana ve Mersin illerinde Farkh Sulama uygulanan Turunggil Bahcelerinde
Tylenchulus semipenetrans (Cobb, 1913) (Tylenchida: Tylenchulidae)’in Yayilisi ve
Yogunluklarinin Saptanmasi

(0V4

Turunggil nematodunun, Tylenchulus semipenetrans Cobb (1913) (Tylenchida: Tylenchulidae) dagiliminin ve
popiilasyon yogunlugunun belirlenmesi etkili bir miicadele igin gereklidir. Bu ¢alismada Adana (Yiiregir) ve
Mersin (Yenice) illerin’de damlama ve salma sulama yapilan farkli yaslardaki 42 farkli bah¢eden toprak ve
kok ornegi almmustir. Ornekler 2 defa olmak iizere, 2015 yilinda Mart-Nisan ve Eyliil-Ekim aylarinda
bahgelerden toplanmustir. Tylenchulus semipenetrans 100%, 88.8%, 85.7% 75%, 66.6% oraninda Mersin
(Kutukli koyi), Adana (Giimiigsyazi, Kayarli, Zagarli and Kumurlu koyii) bolgelerinde belirlenmistir. Bu
bahgelerden alinan 6rneklerin hepsinde Turunggil nematodu bulunmustur. Yeni kurulan veya geng yastaki ve
damlama sulama yapilan bahgelerde popiilasyon yogunlugu daha diisitk bulunmustur. Yash agaclarda nematod
populasyonu ekonomik zarar esiginin {izerinde olmustur ve bunu tolere ettigi gézlenmistir.

Anahtar Kelimeler: Tylenchulus semipenetrans, Citrus spp., yayilis, populasyon yogunlugu, bitki parazit
nematodlar.
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The Effect of Different Irrigation Types on Distribution and Population Densities of
Citrus Nematode [Tylenchulus semipenetrans (Cobb, 1913) (Tylenchida:
Tylenchulidae)] in Citrus Orchards in Adana and Mersin Provinces

Introduction

Turkey has wide and diverse crop growing areas
due to its climate structure. The production of
4.348.742 tons of citrus is mostly done in the
Mediterranean and Aegean regions (TUIK,
2021). Because of this production capacity, the
quality and quantity of fruits are important.
Therefore, it is necessary to control the pests for
management. Tylenchulus semipenetrans Cobb
(1913) (Tylenchida: Tylenchulidae), Radopholus
similis (Cobb, 1893) Thorne, 1949 (Tylenchida:
Pratylenchidae), Pratylenchus coffee Goodey,
1951 (Tylenchida:  Pratylenchidae) and
Meloidogyne spp. have been found on citrus
orchards in the world. Tylenchulus semipentrans
is one of the major plant parasitic nematodes
found on citrus roots (Duncan, 2005). The citrus
nematode, T. semipenetrans, is one of the major
plant-parasitic nematodes found on citrus roots
and has been found in most citrus-growing areas
around the world (Robinson et al, 1987; Sorribas
et al., 2000; Abd-Elgawad, 2020). Tylenchulus
semipenetrans has been determined intensively
in citrus growing areas with different biotypes in
Turkey and has caused a loss of yield in trees
with 10-30% all over the world (Elekcioglu,
1995; Verdejo-Lucas and McKenry, 2004;
Toktay et al., 2005; Emre and Kaskavalci, 2015;
Kasapoglu Uludamar et al., 2021). Tylenchulus
semipenetrans infected citrus yield a smaller
number of fruits with unqualified fruits. The
number of female, male and larval individuals of
this nematode that damages roots was found to
be inversely proportional to the carbohydrate
content of the plants and soil moisture (Duncan
and Eissenstat, 1993). In this case, the moisture
in the soil and the age of the plant plays a key
role in economic management. Citrus nematode
management strategies should not apply
chemicals due to high cost, toxicity, and human
health including human toxicity. Also, some
applications are required to their population
below the economic threshold level (Deepa et
al., 2011). Due to high costs, previous studies
reported that the distribution and losses of T.
semipenetrans in citrus orchards (Abd-Elgawad
etal., 2016). The economic thresholds refer to all
costs incurred in the management of citrus
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orchards (Sorribas et al., 2008), the costs of
sampling should always be considered. Effective
control methods are made against various
nematodes in soil with drip irrigation (Selvaraj
et al,2014; Nagachandrabose, 2020).
Therefore, it was aimed to determine the
infestation and damage level of soil samples
from two irrigation systems and various plant
age in citrus orchards in Adana and Mersin
Provinces.

Material and Method

Samples were taken from orchards with variable
ages and different irrigation systems. Soil and
root samples were collected twice, in April and
November, from 42 different orchards in Adana
(YYiregir) and Mersin (Yenice) Provinces. (Bora
and Karaca, 1970; Emre and Kaskavalci, 2015,
Toktay and Elek¢ioglu, 2001) (Table 1). The soil
samples were collected from a depth of 0-30 cm
in a zigzag type, considering the crown roots of
the trees in the direction of the drip irrigation
hose or close to roots by using a soil probe
(Southey, 1986). Citrus root samples and soils
were put into polyethylene bags after sampling.
Information about the date of sampling, the
rootstock name and age, and the irrigation type
of each sampling area were taken. The label
information of the bags shows the date of
sampling, the place where was taken, the
rootstock name and age and irrigation type.
These samples were brought to the Nematology
Laboratory. These samples were brought to the
laboratory and stored at +4 °C until analysis.
Root samples were washed under tap water, after
cleaning from the soil, they were stained in acid-
fuchsine solution according to the root staining
method and female individuals were determined
under a binocular stereomicroscope (Moltmann,
1988). Soil samples were weighed 100 g and
larvae and male individuals were extracted
according to the modified Baermann funnel
method (Barker 1985, Hooper 1986, Southey
1986). Population densities in soil were counted
under light microscope. The economic threshold
level of the population was determined
according to the scale value by Garabedian et al.
(1984) (Table 1).
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Table 1. Economic damage levels according to the population densities of Tylenchulus

semipenetrans in the soil (Garabedian et al. (1984)

Scale Economic Threshold Levels Population density (J2/100 gr soil)
1 Below the economic damage <1600 J2/100 g soil
2 On the verge of economic damage |>1600 J2/100 g soil
3 At the level of economic damage >3600 J2/100 g soil

Results and Discussion

In this study, samples were taken from 42
different orchards that were over 4-25 years old
trees (Table 2 and 3). Tylenchulus semipenetrans
was the major plant-parasitic nematode found in
soil and roots from the citrus orchards at Adana
and Mersin provinces. It was determined that all
sample orchards were infested with 88.09% in
the sampling area. Citrus nematode prevalence
was found to be 83.3% in the orchards examined
in Yiregir district, and it was determined that
there were 16 orchards with citrus nematode
population density scale 2 and above economic
damage level. Economic damage level was
observed as 1 in the other orchards. The infection
rate was found 88.8% in Giimiisyaz1 Village,
66.6% in Kumurlu village, 85.7% in Kayarl
village, and 75% in Zagarh village. Also, T.
semipenetrans infestation was determined 100%
in Kumurlu village, Mersin.

The numbers of nematodes in soil determined
above economic threshold levels on nine of the
citrus orchards in present study. Especially,
citrus orchards over 20 years old which in
(Yiregir) Kumurlu, Kayarli and (Yenice)
Kiitiiklii villages have been determined above

the economic threshold with scale 3. (Table 2
and 3). Densities of nematodes in soil decreased
noticeably big during the study as given in
Kitiikli village 3, 4, 8-12). Because it has been
concluded that the population density of T.
semipenetrans is low because the soil structure
of the orchards is dry and does not retain
moisture (Emre and Kaskavalci, 2015). The soil
moisture level is another crucial factor
influencing the occurrence of plant disease and
pests. Besides, mature citrus trees which have
three economic thresholds could be more
tolerant to T. semipenetrans.

Citrus nematode distributions were affected low
soil moisture in Adana (Giimiisyazi village 5, 9,
Kumurlu village 2, Kayarli village 3, 4, 5 and 14,
Zagarl village 1,2,3,4) and Mersin (Kiitiiklii
village (3, 4, 8-12). In drip irrigation systems,
roots are confined to areas moistened by the
drippers, and drip irrigation treatments provide
control of disease and nematodes (McKenry et
al., 1997). Also, whereas flood irrigation is still
the most common form of irrigation for years
mature citrus orchards due to easily and
economic.

Table 2. Population density and damage levels of Tylenchulus semipenetrans in Adana province

(Yiiregir)

Location J2*/100cm®  Scale Irrigation type and Plant age
soil

Giimiis yaz1 Village -1 1840 2 Flood irrigation -26 years old
Giimiis yaz1 Village -2 3340 2 Flood irrigation -26 years old
Giimiis yaz1 Village -3 1660 2 Flood irrigation -26 years old
Giimiis yaz1 Village 4 700 1 Flood irrigation -18 years old
Giimiis yaz1 Village 5 80 L Drip irrigation -6 years old
Giimiis yaz1 Village -6 1480 L Flood irrigation -20 years old
Giimiis yaz1 Village -7 840 1 Flood irrigation-20 years old
Giimiis yaz1 Village -8 2420 2 Flood irrigation-20 years old
Giimiis yaz1 Village -9 - Drip irrigation-4 years old
Kumurlu Village (Karaahmetli)-1 3680 3 Flood irrigation-25 years old

Kumurlu Village (Karaahmetli)-2 -

Drip irrigation-4 years old
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Kumurlu Village (Karaahmetli)-3 2760 2 Flood irrigation-25 years old
Kayarli Village-1 3220 2 Flood irrigation-25 years old
Kayarli Village -2 5560 3 Flood irrigation-25 years old
Kayarli Village -3 - Drip irrigation-6 years old
Kayarli Village -4 - - Drip irrigation-6 years old
Kayarli Village -5 840 L Flood irrigation-25 years old
Kayarli Village -6 2900 2 Flood irrigation-25 years old
Kayarli Village -7 1200 2 Flood irrigation-25 years old
Kayarli Village -8 2220 2 Flood irrigation-25 years old
Kayarli Village -9 3540 2 Flood irrigation-22 years old
Kayarli Village -10 7840 3 Flood irrigation-22 years old
Kayarli Village 11 7300 3 Flood irrigation-22 years old
Kayarli Village -12 5080 3 Flood irrigation-22 years old
Kayarli Village -13 6960 3 Flood irrigation-22 years old
Kayarli Village -14 220 1 Flood irrigation-22 years old
Zagarh Village-1 20 L Drip irrigation-12 years old
Zagarh Village -2 20 L Drip irrigation-12 years old
Zagarh Village -3 20 L Drip irrigation-12 years old

Zagarh Village -4

Drip irrigation-12 years old

Kayarli village 5, 14 and Giimiisyazi village 4, 6,
7 orchards have flood irrigation, mature trees,
and three economic thresholds. Mature trees can
tolerate too much nematode density. However,
young trees grow poorly into T. semipenetrans
infested soils (Duncan and Cohn, 1990). The
reproduction factor of the nematode changes
among various Citrus species are influenced by

tree age (Bello et al. 1986; Cohn 1965). Kiitiiklii
village 1, 2, 5, 6, and 7 have mature trees and
drip irrigation (Table 3). These orchards were
found important level of population density. It is
important to prevent the infestation of young
trees with citrus nematodes in new orchards with
drip irrigation and certified young trees.

Table 3. Population density and damage levels of Tylenchulus semipenetrans in Mersin province

(Yenice)

Location J2*/100 cm? soil Scale Irrigation type and Plant age
Kiittikli Village 1 8530 3 Drip irrigation-25 years old
Kitikli Village -2 2730 2 Drip irrigation-25 years old
Kiitiikli Village -3 1060 1 Drip irrigation -13 years old
Kiitiikli Village 4 780 1 Drip irrigation -8 years old
Kaiitiikli Village 5 9430 3 Drip irrigation -22 years old
Kiitiikli Village 6 5920 3 Drip irrigation -22 years old
Kiitiikli Village 7 3020 2 Drip irrigation -20 years old
Kiitiikli Village -8 50 1 Drip irrigation -5 years old
Kiitiikli Village 9 130 1 Drip irrigation -5 years old
Kiitiikli Village -10 570 1 Drip irrigation -8 years old
Kiitiikli Village -11 140 1 Drip irrigation -5 years old
Kiitiikli Village 12 200 1 Drip irrigation -8 years old
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The damaging threshold of T. semipenetrans
(number of larvae per 100 g of soil) can be
affected by several factors (Duncan and Cohn
1990). Parasitic and trapping fungi and
nematophagous bacteria, pests are found living
together in a wide variety of environments. Their
interactions are significant drivers of many
ecosystem functions and are important for the
health of plants (Kumar and Arthurs, 2021).
Besides, the symptom development depends on
nutrient deficiencies and seconder
microorganisms. Microbial antagonists can be
suppression parasitic nematode populations
through direct parasitism. VVarious of antagonists
of the citrus nematode occurs in citrus orchards
(Walter and Kaplan, 1990; Abd-Elgawad and
Askary, 2015).

Conclusion

To sum up, the nematode damage was found
below the economic damage level in the citrus
orchards which have young age plant was
applied drip irrigation generally. Flooding
system is easily applied and economy. But
comparing drip irrigation, there are various
disadvantages. So, soil analysis should be done
to control citrus nematodes before a citrus
orchard is established. Biological control can be
helpful in citrus orchards where chemical control
is not applied or affordable in orchards.
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Adana ili Acik Alan Biber Yetistiriciliginde Sorun Olan Arthropoda Subesine

Bagh Zararh ve Yararh Tiirlerin Saptanmasi
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Adana ili acik alan biber yetistiriciliginde sorun olan Arthropoda subesine bagli zararl tiirler ile bunlarin
parazitoit ve predatorleri bu calismada saptanmaya calisilmistir. Calisma 2017-2018 yillarinda yiiriitiilmiis
olup, 8 takima bagli 22 familyadan 40 zararli tiir belirlenmistir. Bu tiirler igerisinde biberde en yaygin ve
yogun olarak goriilen tiirlerin; Frankliniella occidentalis Pergande, Thrips hawaiiensis Morgan, Myzus
persicae Sulzer, Aphis gossypii Glover, Bemisia argentifolii Bellows & Perring, Phenacoccus madeirensis
Green ve Nezara viridula L. oldugu belirlenmistir. Diger taraftan 8 takima bagli 24 familyadan 27 faydal tiir
tespit edilmis, bunlardan en yaygin ve yogun olarak goriilen tiirler arasinda Coccinella septempunctata L. ve
Hippodamia (Adonia) variegata Goeze one gikmustir.

Anahtar kelimeler: Biber, Arthropoda, zararli, parazitoit, predator.

Determination of Harmful and Beneficial Species of Arthropoda Phylum Which Is

Problem in Open Field Pepper Cultivation in Adana Province
ABSTRACT
This study was carried out in order to determine the pest species, parasitoids and predators of Arthropoda in
pepper plants grown in the open field of Adana in 2017-2018. As a result of the study, 40 harmful species
from 22 families belonging to 8 groups were determined; among these pest species in pepper most common
and dense species are Frankliniella occidentalis Pergande, Thrips hawaiiensis Morgan, Phenacoccus
madeirensis Green, Nezara viridula L., Myzus persicae Sulzer, Aphis gossypii Glover and were identified as
Bemisia argentifolii Bellows & Perring. On the other hand, 27 beneficial species from 24 families belonging
to 8 orders were identified, the most common and dense species are; Coccinella septempunctata L. and
Hippodamia (Adonia) variegata Goeze and these were detected in all pepper cultivation area.
Key words: Pepper, Arthropoda, pests, parazitoids, predators.
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Adana ili Agik Alan Biber Yetistiriciliginde Sorun Olan Arthropoda Subesine Bagh
Zararh ve Yararh Tiirlerin Saptanmasi

Giris

Biber (Capsicum annuum L.), tim diinyada
oldugu gibi iilkemizde de yetistiriciligi yapilan
onemli sebze tiirlerinden biridir (Anonim,
2013). Yaklasik olarak yillik 463 bin ton iiretim
miktar1 ile Solanaceae familyasi iginde iiretim
bakimindan dordiincii  siradadir  (Anonim,
2017). Biber en iyi 21-30°C sicaklilarda yetisen
soguga toleransi olmayan tek yillik sicak iklim
bitkisidir (Ko¢ ve ark., 2011). Ulkemizde
cogunlukla sofralik olarak yetistiriciligi yapilan
biberler; sivri, kapya, dolmalik, c¢arliston olup,
kurutmalik olarak yetistirilen biberler, siisbiberi
ve tursuluk biber gibi ¢esitlerdir (Ozalp, 2010).
Biber yetistiriciliginde karsilasilan sorunlar
arasinda birim alandan elde edilen iiriin
miktarimin arttirilmasinda hastalik, zararli ve
yabanci otlar nedeniyle meydana gelen
zararlarin 6nlenmesi konusu gelmektedir.
Biberlerde zararli ekonomik 6neme sahip tiirler
arasinda; Iki noktali kirmiziériimeek
[(Tetranychus  urticae  Koch)  (Acarina:
Tetranychidae)], Bugday tripsi [(Haplothrips
distingundus Uzel) (Thysanoptera: Thripidae)],
Yaprakbitleri [Aphis gossypii Glover, Myzus
persicae Sulzer (Hemiptera: Aphididae)],
Pamuk  beyazsinegi (Bemisia  tabaci
Gennadius), Sera beyazsinegi (Trialeurodes
vaporariorum Westw.) (Hemiptera:
Aleyrodidae), Yaprak pireleri [Asymmetrasca
decedens (Paoli), Empoasca decipiens (Paoli)

(Hemiptera:  Cicadellidaae)] ile  Yaprak
galerisinekleri [Liriomyza bryoniae
(Kaltenbach) L. trifolii  (Burges), L.
huidobrensis (Blanchard) (Diptera:

Agromyzidae)| ilk siralarda yer almaktadir
(Yasarakinci ve Hincal, 2000).
Son yillarda Adana ili ve ¢evresinde agik alan

sebze  yetistiriciliginde  Onemli  artiglar
gorlilmektedir. Acgik alan biber yetistiriciliginde
sorun olan zararlh ve yararl tiirlerin

saptanmasiyla ilgili Adana ilinde yapilmis
kapsamli bir c¢aligmaya rastlanmamustir. Bu
calisma ile Adana ili sebze alanlarinda
yetistiriciligi yapilan biber bitkilerinde 6zellikle
kapya biber c¢esidinde goriilen Arthropoda
subesine bagli zararli ve faydali tiirlerin
belirlenmesi amaglanmistir.
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Materyal ve Yontem

Bu calisma Adana ili acgik alanda biber
yetistiriciligi yapilan sebze alanlarinda 2017-
2018  dretim  sezonunda  yiriitilmiistir.
Calismanin ana materyalini biber bitkileri ile
biberler iizerinden toplanan zararli ve yararl
arthropod tiirleri olugturmustur.

Adana Ili Agik Alanda Yetistiriciligi Yapilan
Biber Bitkilerinde Zararhh Olan Arthropod
Tiirlerinin Saptanmasi

Adana ili acik alan biber yetistiriciligi yapilan
alanlarda zararli arthropodlarin belirlenmesi
amaciyla; Karatag, Karaisali, Seyhan, Yiiregir,
Cukurova ve Saricam ilgelerinde ilkbahar
(mart-mayis) ve sonbahar (eyliil-kasim) tiretim
sezonunda fidelerin tarlaya sasirtilmasindan
hasat sonuna kadar haftada bir diizenli
orneklemeler yapilmistir. Ayrica rastgele biber
ekilis alanlarina gidilerek de biberlerden
ornekler alinmistir. Arazide toplanan ergin ve
ergin doneme ge¢meleri saglanmig tiim
orneklerin etiket bilgileri usuliine uygun olarak
kaydedilmis ve teshise hazir hale getirilerek
koleksiyonlar1 yapilmistir.

Adana ili Agik Alanda Yetistiriciligi Yapilan
Biberlerde Zararh Tiirler Uzerinde Bulunan
Parazitoit ve Predatorlerin Saptanmasi
Biberlerde zararli olan tiirlerin predatdrlerini
saptamak amaciyla, Ornekleme c¢aligmalari
stiresince  zararlilar  iizerinde Dbeslenirken
goriilen predator tiirlerin 6rneklenmesinde biber
tarlasinin biyiikligiine gére 50 — 100 adet bitki
gozle kontrol  edilmistir.  Parazitoitlerin
belirlenmesi amaciyla Ornekleme yapilan
alanlardan =zararli ile bulasik oOzellikle de
tizerinde mumyalasmis, parazitoitli oldugundan
siiphelenilen  bireyler  bulunduklart  bitki
organlar1 ile birlikte kiiltiir kavanozlarma
almmis ve laboratuvara getirilerek parazitoit
¢ikarma kutularina  konulmustur.  Yapilan
giinliik kontrollerle parazitoit ¢ikist izlenmistir.
Calisma sonucunda elde edilen parazitoit ve
predatorler alindiklar1 yer ve tarih bilgileri
kaydedilerek numaralandirilmistir. Koleksiyon
yapma teknigine uygun olarak etiketlenerek
koleksiyonlar1 yapilmstir.
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Adana ili biber alanlarinda saptanan ve
koleksiyonlart  yapilan tiirlerin  teshisleri
konusunda uzman bilim insanlar: tarafindan
yapilmistir. Buna gore; Prof. Dr. Ekrem
ATAKAN Thysanoptera, Dog. Dr. Erol ATAY
Lepidoptera, Dr. Neslihan BAL Tenebrionidae,
Chrysomelidae,  Scarabaeidae, Elateridae,
Curculionidae, Staphylinidae (Coleoptera),
Prof. Dr. Sakine Serap AVGIN Carabidae,
Cantharidae, Melolonthidae (Coleoptera), Prof.
Dr. Nedim UYGUN Caoccinellid (Coleoptera),
Prof. Dr. Ahmet BEYARSLAN Braconidae
(Hymenoptera), Dr. Giilten YAZICI Hemiptera
(Heteroptera), Prof. Dr. M. Bora KAYDAN
Pseudococcidae (Hemiptera), Dog. Dr. Ismail
DOKER Tetranychidae, Phytoseiidae
(Acarina), Uzm. Biyolog Gokhan GUNDUZ
Araneae, Dr. Hakan BOZDOGAN Neuroptera,
Prof. Dr. Miroslav BARTAK Diptera, Dr. Isil
OZDEMIR Aphididae (Hemiptera) tiirlerinin,
Helicidae  (Mollusca) ve  Aleyrodidae
(Hemiptera) tiirlerinin teshisi ise makalenin
ikinci yazar1 tarafindan yapilmistir.

Bulgular ve Tartisma

Adana 1li Acak Alanda Yetistirilen
Biberlerde Saptanan Zararh Tiirler

Adana ili agik alanda yetistiriciligi yapilan
biberlerde; 8 takima bagli 20 familyadan 40
zararh tiir bazinda teshis edilmistir. Diptera
takimindan Cecidomyiidae ve Agromyzidae
familyalarina  bagli  zararli tiirler teshis
asamasindadir (Cizelge 1).

Bu oOrneklemeler sonucunda bitkilerin fide
doneminde, yapraklarda yaygin olarak Myzus

persicae Sulzer ve Aphis gossypii Glover
saptanmistir.  Ulubilir ve Yabas (1996)
yaptiklart  ¢aligmada  orti  alti  sebze
yetistiriciliginde  (domates, hiyar, biber,

patlican) Aphis gossypii ve Myzus persicae’nin
onemli zararhilardan oldugunu belirtmislerdir.
Ebeling (1951), yaprakbiti tiirlerinin ekonomik
oneme sahip zararlilar olduklarini,
biyolojilerinin iklim ve ¢evre kosullarindan ¢ok
etkilendigini, bu yilizden karmasik bir durum
gosterdiklerini ve ayni tiirlin ¢ok degisik
formlarmin bulunabilecegini belirtmistir. Bu
calismada da yaptigimiz gozlemlere gore M.
persicae ve A. gossypii’nin genelde biber
bitkisinin yapraklarinda bulundugu, yiiksek
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popiilasyonlarda ise ¢igek, siirgiin, dal ve
govdede bulundugu belirlenmistir (Cizelge 1).

Bitkilerin ¢iceklenme donemi baslangicindan
itibaren Frankliniella occidentalis Pergande
(Batt  Cigekthripsi),  Thrips  hawaiiensis
(Morgan) (Hawaii c¢icekthripsi) ve T. tabaci
(Lindeman) (Tiitlin thripsi) tiim sezon boyunca
biber bitkileri tizerinde tespit edilmistir. Bu
tiirler icerisinde ise tiim biber alanlarinda en
yaygin olarak F. occidentalis’in (tim sezon
boyunca toplam 320 adet birey) bulundugu
saptanmigtir. F. occidentalis diinyanin bir¢ok
cografik bolgesinde ve bir¢ok kiiltiir bitkisinde
yaygin olarak goriilen tirdiir (Kirk ve Terry,

2003).  Tripsler, bitkilerde sokup emerek
beslenmeleri yaninda  bir¢ok  viriisiin
vektorligiini yaparak da zararl

olabilmektedirler (Allen ve Broadbent, 1986).

Beyazsinegin ise Mayis ayindan itibaren Kasim
aymna kadar goriildiigii, zararli olabilecek
seviyede bir popiilasyon gelismesi gostermedigi
belirlenmistir. Kaygisiz (1976), beyazsinegin
Akdeniz Bolgesi’nde pamuk disinda basta
patlican, biber, domates olmak {izere 100 den
fazla konukgusu oldugunu ve agik alanlarda
yetistirilen kiiltiir bitkilerinde erginlerin may1s

ayindan  itibaren  goriilmeye  bagladigini
bildirmektedir.
Ben-Dov ve ark. (2014), Phenacoccus

madeirensis (Green)’in polifag bir zararh
oldugunu, yabanci ot, meyve, sebze ve siis
bitkisi olmak iizere 42 familyadan 154 farkli
bitki  tliri  lizerinde  zarar  yaptigini
belirtmiglerdir. Yaptigimiz bu c¢alismada da
biber  bitkisinde unlu bit tiirlerinden
Phenacoccus  madeirensis ~ (Green)  ve
Phenacoccus solenopsis (Tinsley) belirlenmis
olup Phenacoccus solenopsis (Tinsley)’in
calisma siiresince popiilasyon yogunlugunda
Oonemli bir artig gdzlenmemistir.

Nezara viridula (L.) (Pis kokulu yesil
bocek)’nin ise Balcali, Karatas ve Karaisali
bolgelerinde mayis aymdan itibaren kasim
ayma kadar gorildigi, zararli olabilecek
seviyede bir popiilasyon gelismesi gostermedigi
belirlenmistir. ~ Ulkemizde yaygin  olarak
bulunan N. viridula (L)’nin (Lodos, 1986;
Lodos ve ark., 1998) normal kosullarda dogal
diismanlar1 tarafindan baski1 altinda
tutulabildigini ve ayrica, basta domates, biber
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Cizelge 1. Adana ili agik alanda yetistirilen biberlerde 2017-2018 yillarinda saptanan zararli tiirler

Takim Familya Tiir
Mollusca Helicidae Eobania vermiculata Miiller
Hygromiidae Xeropicta derbentine Krynicki
Acarina Tetranychidae Tetranychus urticae Koch
Orthoptera Acrididae Anacridium aegyptium L.
Chorthippus parallelus Zetterstedt
Dociostaurus maroccanus Thunberg
Hemiptera Aphididae *Myzus persicae Sulzer
*Aphis gossypii Glover
Aleyrodidae Bemisia tabaci Gennadius (Q Biyotip)
*Bemisia argentifolii Bellows & Perring
Pseudococcidae Phenacoccus solenopsis Tinsley
*Phenacoccus madeirensis Green
Pentatomidae *Nezara viridula L.
Thysanoptera Thripidae Thrips tabaci Lindeman
*Thrips hawaiiensis Morgan
Thrips dubius Priesner
*Frankliniella occidentalis Pergande
Mycterothrips tschirkunae Yakhontov
Haplothrips gowdeyi Franklin
Haplothrips phyllophilus Priesner
Phlaeothripidae Haplothrips aculeatus Fabricius
Coleoptera Chrysomelidae Epithrix hirtipennis Melsheimer

Lepidoptera

Diptera

Melolonthidae
Tenebrionidae
Curculionidae

Elateridae
Scarabaeidae
Staphylinidae
Noctuidae

Pyralidae
Drosophilidae

Chaetocnema orientalis Bauduér
Anoxia orientalis Krynicky
Gonocephalum costatum rugulosum Kust.
Tychius meliloti Stephens
Cyphocleonus dealbatus Gmelin
Drasterius bimaculatus Rossi
Geotrupes sp. Latreille

Gabronthus sp. Tottenham

Helicoverpa armigera Hiibner
Spodoptera exigua Hiibner

Hadena spp. Schrank

Chrysodeixis chalcites Esper
Hoplodrina ambigua Denis ve Schiff.
Dolicharthria punctalis Denis ve Schiff.

*Drosophila suzukii Matsumura
Drosophila obscura Fallén
Drosophila melanogaster Meigen
Zaprionus sp.

8

20

40

*Bu tiirler bolgede en yaygin goriilen ve biberde ekonomik zarar yapan tiirler
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ve fasulye olmak iizere birgok sebze ile
bugdaygiller, kenevir, pamuk, soya, susam,
yonca, tiitlin, findik, turuncgiller, diger meyve
agaclan ile bircok yabani ve kiiltiir bitkisinde

beslendigi bilinmektedir (Lodos, 1986).

Adana Ili Ack Alanda Yetistirilen
Biberlerde Saptanan Parazitoit ve Predator
Tiirler

Yapilan oOrnekleme c¢aligmalart  sonucunda,
Adana ili agik alanda yetistiriciligi yapilan
biberlerde; 8 takima bagli 24 familyadan 27
yararli tiir bazinda teshis edilmistir (Cizelge 2).

Cizelge 2. Adana ili agik alanda yetistirilen biberlerde 2017-2018 yillarinda saptanan predatdr ve parazitoit

tiirler
Takim Familya Tiir
Dermaptera Forficulidae Forficula auricularia L.
Acarina Phytoseiidae Amblyseius swirskii Athias-Henriot
Euseius scutalis Athias-Henriot
Hemiptera Anthocoridae Orius niger Wolff
Miridae Deraeocoris (Knightocapsus) lutescens Schilling
Nesidiocoris tenuis Reuter
Reduviidae Nagusta goedelii Kolenati
Nabidae Nabis ferus L.
Lygaeidae Geocoris megacephalus Rossi
Geocoris (Piocoris) erythrocephalus
Lepeletier&Serville
Thysanoptera Aeolothripidae Aeolothrips collaris Priesner
Neuroptera Chrysopidae Chrysoperla carnea Stephens
Chrysopa formasa Brauer
Coleoptera Coccinellidae *Coccinella septempunctata L.
*Hippodamia (Adonia) variegata Goeze
Scymnus rubromaculatus Goeze
Propylaea quatuordecimpunctata L.
Scymnus pallipediformis Giinther
Serangium parcesetosum Sicard
Nephus nigricans Weise
Psyllobora vigintiduopunctata L.
Scymnus(Pullus) subvillosus Goeze
Cheilomenes propingua spp. Nilotica Mulsant
Scymnus levaillanti Mulsant
Carabidae Syntomus fuscomaculatus Motschulsky
Cantharidae Cantharis livida L.
Hymenoptera Braconidae Bracon (Habrobracon) hebetor Say
Aphelinidae 1 tiir
Diapriidae 2 tiir
Mymaridae 1 tiir
Chalcidoidea 6 tir
Chalcidoidea- 1 tir
Eurytomatidae
Cynipoidea 3 tiir
Eulophidae 2 tlir
Ichneumonidae 6 tiir
Proctotrupoidea 1 tiir
Diptera Chamaemyiidae Teshis asamasinda
Syrphidae Teshis asamasinda
8 24 27
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Saptanan parazitoit ve predator tiirlerin yani sira
ayrica; Coccinella septempunctata L. {izerinde
coccinellid parazitoiti (Hyperparazitoit) olan
Dinocampus (Perilitus) coccinellae (Schrank)
(Hymenoptera: Braconidae) tuirii de
saptanmistir  (Cizelge 2). Acik alan biber
yetistiriciligi yapilan alanlarda en yaygin
bulunan predatér tir olarak Coccinella
septempunctata L. ve Hippodamia (Adonia)
variegata Goeze tespit edilmistir.

Acik alan biber yetistiriciligi yapilan alanlarda
en yaygin bulunan predatdr tir olarak
Coccinella septempunctata L. ve Hippodamia
(Adonia) variegata Goeze tespit edilmistir.
Entegre zararli yonetiminde, dogal dengeyi
korumasi, uzun siireli olmasi ve miicadelede
etmen olarak dogada yer alan canlilarin
kullanilmasi nedeniyle biyolojik miicadele
oldukca Onemli bir yere sahiptir (Kansu ve
Uygun, 1973; Uygun, 1981). Ulkemizde daha
once biyolojik miicadele acgisindan oldukca
onemli  tirleri  barindiran  Coccinellidae
familyas1 iizerine pek cok calisma yapilmistir
(Uygun, 1981; Diizgiines ve ark., 1982; Tezcan
ve ark., 2003; Bolu ve ark., 2007; Hepdurgun
ve ark., 2007; Portakaldali, 2008; Bugday,
2010). Diinyada su ana kadar 360 cinse bagl
6000 Coccinellid tiri tespit edilmistir
(Vandenberg, 2002). Tiirkiye’de ise
Coccinellidler ile ilgili yapilan ¢aligmalar hala
sinirli diizeyde olup, su ana kadar 39 cinse bagl
105 tiir saptanmugtir (Oguzoglu ve ark., 2017).

Adana ili Acak Alanda Yetistirilen
Biberlerde 2017-2018 Yillarinda Saptanan
Araneae Tiirleri

Yapilan oOrnekleme calismalarinda yararli ve
zararl tirler disinda, Adana ili agik alanda
yetistiriciligi yapilan biberlerde; 13 familyadan
35 ortimeek tiirii de saptanmustir (Cizelge 3).
Bunlardan 7 familya pusu kurarak avlanan
gezici (avlarimi pusu yoluyla etkisiz hale getiren

orimcekler; Salticidae, Thomisidae,
Gnaphosidae, Lycosidae, Oxyopidae,
Clubionidae,  Cheiracanthiidae) tiirlerden

olusurken 6 familya ise ag orlicii (avlarim
ordiikleri c¢esitli yapidaki aglariyla yakalayan
oriimcekler; Araneidae, Amaurobiidae,
Titanoecidae, Dictynidae, Theridiidae,
Linyphiidae) tiirlerden meydana gelmektedir.
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Kuzey Amerika, Avrupa ve Ozellikle
kalkinmasi tarima dayali Uzakdogu iilkelerinde
oriimceklerin boceklerin  6nemli predatorleri
olduklara dair 6nemli ekolojik aragtirmalar
yapilmustir (Bayram, 1999). Oriimceklerin avim
oncelikle afitler (bitki bitleri), kapsidler (bitki
tahtakurular1), siine, trips, peygamber devesi,
sivrisinek ve sicrar kuyruklu gibi yumusak
viicutlu ve zararli bdcekler olusturmaktadir
(Bayram, 1993; Bayram 1999; Danisman,
2008).

Sonu¢

Bu ¢alisma 2017-2018 yillarinda Adana ili agik
alanda yetistiriciligi yapilan biber bitkilerinde
zarar yapan tlirler ile bunlarin parazitoit ve
predatorlerini saptamak amaciyla
gerceklestirilmistir.

Sonug olarak;

Adana ili agik alanda biber yetistiriciligi yapilan
alanlarda, biber tizerinde 8 takima bagh 20
familyadan 40 zararli ve 8 takima bagh 24
familyadan 27 yararli tiir tespit edilmistir.
Ayrica Araneae (gercek Oriimcekler) takimina
bagli 13 familyadan 35 tiir tespit edilmistir. Tiir
teshisi  yapilmamis  olan  Chalcidoidea,
Cynipoidea, Proctotrupoidea tstfamilyalari ile

Aphelinidae, Diapriidae, Eurytomatidae,
Eulophidae, Ichneumonidae, = Mymaridae
(Hymenoptera) ve Chamaemyiidae ve

Syrphidae (Diptera) familyalarina bagli yararl
tirlerde saptanmustir.

Biberde en yaygin ve yogun goriilen zararl
tirler arasinda; Frankliniella occidentalis,
Thrips hawaiiensis, Myzus persicae, Aphis

gossypii, Bemisia argentifolii, Phenacoccus
madeirensis ve Nezara viridula oldugu
gozlenmistir. Bununla birlikte acik alanda

yetistirilen biberlerde herhangi bir zararlinin
miicadeleyi gerektirecek, ekonomik anlamda bir
zarara neden olmadig1 da gézlenmistir.

Biber alanlarinda yararli tiirlerden en yaygin ve
yogun olarak goriilen predatorlerden Coccinella
septempunctata, ve Hippodamia (Adonia)
variegata biitiin biber ekilis alanlarinda tespit
edilmistir.

Oneri olarak; agik alan biber yetistiriciliginde
miicadeleyi gerektirecek bir zararhi ve zararh
popiilasyonu gozlenmemis olup bu anlamda
acikta yetistiriciligi yapilan biber bitkilerinde
kimyasal miicadeleye bagvurulmamalidir. Diger
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taraftan predatdr ve parazitoit tiirlerin ¢coklugu
ve zararlilar1 baski altina almada etkili olmalar1
da biyolojik miicadelenin etkili olabilecegini
gostermektedir. Iste bu nedenlerden dolay1, bu
zararlilarin predatorleri, parazitoitleri ve bu

yararli  tlirlerin  var  olan  popiilasyon
yogunluklarinin korunmasi, arttirilmasi, av-avct
iligkileri gibi konular daha ayrintili aragtirilarak
biyolojik miicadelelerine yonelik g¢aligmalarin
yapilmasinda yarar vardir.

Cizelge 3. Adana ili agik alanda yetistirilen biberlerde 2017-2018 yillarinda saptanan Araneae takimina bagh

tiirler
Takim Familya Tiir
Araneae Araneidae Hypsosinga pygmaea Sundevall
Argiope sp.
Araneus sp.

Neoscona subfusca C.L. Koch

Amaurobiidae
Cheiracanthiidae

Amaurobius sp.
Cheiracanthium sp.

Clubionidae Clubiona sp.
Dictynidae Lathys sp.
Dictyna sp.

Gnaphosidae
Linyphiidae

Aphantaulax trifasciata O. Pickard-Cambridge
Erigone dentipalpis Wider

Erigone sp.
Erigonoplus globipes L. Koch
Linyphia sp.

Lycosidae
Oxyopidae

Pardosa sp.
Oxyopes cf. lineatus Latreille

Oxyopes ramosus Martini & Goeze
Oxyopes sp.

Salticidae

Neon sp.

Euophrys sp.

Evarcha sp.

Phintella castriesiana Grube
Plexippus paykulli Audouin
Thyene cf. imperialis Rossi

Theridiidae

Enoplognatha sp.

Steato.da triangulosa Walckenaer

Theridion sp.

Rugathodes sp.

Theridion hemerobium Simon
Asagena sp.

Parasteatoda sp.

Thomisidae

Synema plorator O. Pickard-Cambridge

Synema sp.
Runcinia grammica C.L. Koch

Titanoecidae

Titanoeca schineri L. Koch

1 13 35
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Research Article
Diagnosis of Fusarium Species in Garlic Cultivation Areas in Gaziantep
Province
Nuran YILDIZBAKAN!?, Aydin ATAKAN?*, Hiilya OZGONEN OZKAYA!

ABSTRACT

Garlic (Allium sativum L.) is an important crop for Gaziantep and Turkey. The aim of this study was to identify
the Fusarium species that caused serious crop losses in the garlic cultivation areas of Gaziantep. A sampling
was conducted in garlic cultivation areas in April of 2018 and 2019. Fusarium spp. were diagnosed according
to their cultural and morphological characteristics as Fusarium oxysporum, F. poae, F. proliferatum,
F. sporotrichoioides, F. semitectum and F. verticillioides. From pathogenicity test, all identified species were
found to be pathogenic to the host plant garlic.

Keywords: Fusarium, garlic, Gaziantep

Gaziantep ili Sarimsak Ekilis Alanlarindaki Fusarium Tiirlerinin Teshisi

(0V4

Sarimsak (Allium sativum L.), Gaziantep ve Tiirkiye i¢in 6nemli bir {iriindiir. Bu ¢alismanin amaci, Gaziantep
ili sarimsak ekilig alanlarinda ciddi {iriin kayiplarina neden olan Fusarium tiirlerinin belirlenmesidir. 2018 ve
2019 yili Nisan aylarinda sarimsak ekim alanlarinda ornekleme yapilmistir. Fusarium tiirleri, kiiltiirel ve
morfolojik ozelliklerine gore Fusarium oxysporum, F. poae, F. proliferatum, F. sporotrichoioides, F.
semitectum ve F. verticillioides olarak belirlendi. Patojenisite testinden, tanimlanan tiim tiirlerin konukgu bitki
sarimsakta patojen oldugu belirlendi.

Anahtar kelimeler: Fusarium, sarimsak, Gaziantep
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Introduction

Garlic (Allium sativumL.) is produced in
temperate regions all over the world and is used
not only for feed, but also for medical purposes.
At the same time, it has antimicrobial,
antimutagenic, and anticarcinogenic properties
(Lopez-Bellido et al., 2016; Oh and Kim, 2016).
Globally, 1.5 million hectares were employed by
the garlic in 2018 (FAO-STAT 2018).

There are many types of garlic grown in the
world. The most widely used of these are white
garlic, which is grown to obtain clove garlic
(Taskaya, 2003). The variety preferred by the
producers in the areas where garlic is grown is
the Chinese garlic variety in Gaziantep.
Kastamonu is first province that comes to mind
when garlic is mentioned in our country, but
Gaziantep province ranked first with a
production of 21.5 thousand tons in 2019. In
Gaziantep province, an average of 20 thousand
tons of garlic is produced annually, but a part of
the production is lost due to fungal diseases, with
farmers facing enormous economic losses.

Plant protection problems emerge frequently in
agricultural areas and fungal plant diseases cause
critical economic losses in crop production
(Atakan etal., 2018; Atakan etal., 2020). Allium
genus members, such as onions and garlic, are
attacked by soil-borne pathogens (Stankovic et
al., 2007; Bayraktar et al., 2014). Worldwide,
root diseases in garlic caused by Fusarium
species are a serious problem and, in case of the
most severe attacks the garlic bulbs are entirely
softened and emptied (Mondani et al. 2021a). It
has disrupted garlic production, causing up to 30
% of yield losses (Tonti et al., 2012). Sowing
healthy plant materials is important to grow
healthy plants, as diseases caused by Fusarium
species are often detected in the field during
early crop periods (Mondani et al., 2021b).
Therefore, it is very important to determine the
Fusarium spp. that cause economic losses in
garlic cultivation.

Garlic is a plant that is usually propagated with
cloves. Therefore, the selection of healthy plant
material is important to reduce pathogen
distribution. Recently, in a study conducted by
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Dugan et al. (2019), it has been stated that
healthy-visible bulbs of garlic show disease
symptoms during the storage period. Plant
materials used as seeds can be infected by
Fusarium spp., even if apparently healthy.

The objectives of this study were to (1) diagnose
the Fusarium spp. that caused economic losses
in garlic cultivation areas in the Gaziantep
province, (ll) determine the pathogenicity of
these species in Chinese garlic cultivar.

Materials and methods

A sampling of diseased plant and pathogen
isolation

Random sampling from diseased plants were
performed from garlic cultivation areas in April
2018 and April 2019. A total of 420 diseased
plants were collected according to the randomize
sampling method from Gaziantep. These
samples were kept in plastic bags and moved to
the laboratory. For the isolation process, the
roots and stem of affected plants were washed
thoroughly under tap water and dried. The
infected tissues were cut into small pieces
(approximately 4-5 mm in length) from the plant
parts forming from diseased and healthy tissues.
All pieces were surface-sterilized in sodium
hypochlorite (2% NaOCI, for 2 min) solution
and washed twice in sterile distilled water and
dried again. After drying, sterilized tissues were
plated on PDA (potato dextrose agar; Difco
Laboratories, USA). After incubation, fungi
started to grow from the tissue and were
transferred to the other Petri dishes. In addition
to PDA, other mediums used to identify
Fusarium species were SNA (synthetic nutrition
agar) and CLA (carnation leaf agar).

Diagnosis of Fusarium Species

Fusarium isolates were cultured on above
mentioned medium. After ten days of incubation
at 25°C, the isolates were identified using
morphological characteristics including hyphal
branching, phialides, micro and macroconidia
sizes, sporodochium and chlamydospore
formation, according to
The Fusarium Laboratory Manual (Leslie and
Summerell, 2006). The lam culture technique
was used for identification (Booth, 1971). The



Diagnosis of Fusarium Species in Garlic Cultivation Areas in Gaziantep Province

hyphae and reproductive structures of Fusarium
species were examined a light microscope and
photographed with the Progress Mac Pro
Capture program. To determine each isolate
colony growth rate, radial mycelial growth was
measured on 4" days after the initial of
incubation.

Pathogenicity Tests

The pathogenicity of identified Fusarium spp.
were determined under controlled conditions
with pot trials in a climate room. In
pathogenicity tests, a Chinese garlic cultivar was
used as plant material. The growth medium was
sterilized twice by autoclaving at 121° C for 60
minutes. Seedlings were transferred to 10 cm
diameter pots including autoclaved soil: sand:
peat (v:v:v;1:1:1). All seedlings were placed in
the climate room at 25+2°C, 16:8 photoperiod
and 65% moisture. An isolate of each Fusarium
species was cultured on wheat culture in 9 cm
diameter petri and incubated at 25°C for 10 days.
Plants were inoculated with four grams of wheat
culture piece by placing around roots. Plants
used as control were inoculated similarly
without pathogens in the experiments. Three
replicates were made for each isolate.

Disease severity was determined after 20 days of
inoculation. The wilting symptoms were scored
into five scales; 0: healthy plant; 1: chlorosis in
the bottom parts of the plant; 2: bottom parts of
the plant and 1/3 of the chlorosis or wiltness; 3:
wiltness in the upper parts of the plant; 4: dead
plant (Prados-Ligero et al., 2007). Scala values
were evaluated by Townsend-Heuberger (1943)
formula, and disease severity rates (%) were
calculated.

Statistical Analysis

The data were subject to Analysis of Variance.
Tukey's multiple comparison test (p < 0.05) was
used to determine the differences among the
means.

Results and Discussion

In the present study, six species belonging to
Fusarium genus were diagnosed considering
their morphological and cultural characteristics
as F. oxysporum, F. proliferatum, F. semitectum,

F. sporotrichioides, F. verticillioides and F.
poae (Figure 1).

Distinguishing characteristics of all species
mentioned-above  were parallel with
specifications in the Fusarium Laboratory
Manual (Leslie and Summerell, 2006) and
Introduction to Food-Borne Fungi (Samson et
al., 1995). These distinguishing characteristics
were shown in Table 1.

Four weeks after pathogen inoculation,
pathogenicity tests of all species above-
mentioned were performed using a Chinese
garlic cultivar. Fusarium species produced
typical yellowing and wilting symptoms on host.
These observed symptoms were quite similar to
those in the field. In this study, the result
obviously showed that identified all species were
pathogenic in the garlic plant (Table 2). Tests
under controlled conditions demonstrated the
virulence of these pathogens.

Table 2. Disease severity of identified Fusarium
species in Chinese garlic cultivar

Disease severity (%)

Control o™
F. oxysporum 80°
F. poae 722
F.proliferatum 68°
F. sporotrichoioides 68°
F. semitectum 728
F. verticillioides 762
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** Means that do not share a letter are significantly
different (p < 0.05 based on Tukey's test).
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Figure. 1. Macroscopic and microscopic characteristics of Fusarium species. Fusarium oxysporum: Upper
surface of colony (1.A); Macroconidia (1.B); Chlamydospore (1.C); Fusarium poae: Upper surface of
colony (2.A); Macroconidia (2.B);Phialide (2.C); Fusarium proliferatum: Upper surface of colony (3.A);
Microconidia (3.B); Macro and microconidia (3.C); Fusarium semitectum: Upper surface of colony (4.A);
Macro and microconida (4.B); Phialide (4.C); Fusarium sporotrichioides: Upper surface of colony (5.A);
Phialid (5.B); Chlamydospore (5.C); Fusarium verticillioides: Upper surface of colony (6.A);
Macroconidia (6.B); Microconidia chain(6.C); (40X magnification).
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Table 1. Cultural and morphological characteristic of Fusarium species

Microconidia Number of Types of
The daily Pigmentation Chlamydospor septa conidiogenous cells Apical Basal Macroconidia
growth on PDA formation Number in cell cell sizes (um)
rate  on Shape of macroconidia Monophialide Polyphialide  shape shape
PDA (cm) septae
Oval
F. oxysporum 13 White-Violet + EII_|pso_|d 0-2 3-5 + Curved Foot 20-50 x 3-6
Cylindrical
Napiform Curved
F. poae 15 Yellow-Red - Pyriform 0-1 2-3 + - Tapered Foot 18-38 x 3.8-7
. - Clavate Curved
F. proliferatum 11 Cream-Violet - Pyriform 0-1 3-5 + + Tapered Foot 30-58 x 3.3-4.4
. Orange- Clavate Curved
F. semitectum 11 Brown + 0-2 3-5 + + Curved Foot 22-40 x 3-4.5
N Oval
. White Pink -
F.sporotrichiodes 16 Violet-Brown + Pyrllform 0-1 3-5 + + Curved Foot 21-36 x 3.6-4.0
Napiform
Tapered
. Oval Curved Foot
F. verticilloides 12 Greyish - Clavate 0-2 37 * - Needle Nothed S0o8X2:7-36
cream Violet tipped

*(+) Present, (-) Absent
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The diseases caused by soil-borne fungi
devastate a significant  proportion  of
agroecosystems and these fungi are the most
destructive class of plant pathogens (Summerell
et al., 2003). The cultural and morphological
characteristics of Fusarium species have been
utilized from past to present as the preferred
methods for species identification (Fisher et al.,
2012).

Fusarium species, which are plant pathogen,
cause vascular wilts and root rots on various
types of plants (Mohamad Saseetharan and
Zakaria, 2014). In recent years, root rots of garlic
caused by Fusarium species have emerged as an
important disease and cause vigorous yield and
quality losses during the period from field to
storage (Leyronas et al., 2018; Quesada Ocampo
etal., 2014). This study focused on the diagnosis
of Fusarium spp. and their pathogenicity in
garlic growing areas in Gaziantep, Turkey. The
species identified were F. oxysporum, F.
proliferatum, F. semitectum, F.
sporotrichioides, F. verticillioides and F. poae.
From pathogenicity test, all identified species
were found to be pathogenic to the host plant
garlic.

In many studies conducted on garlic and onion
plants in different parts of the world, it has been
reported that Fusarium species are responsible
for wilt and root rot in the life processes of these
plants. (Bayraktar and Dolar, 2011; Sankar and
Babu, 2012; Moharam et al., 2013). In a study
conducted on onion cultivation areas in Turkey,
seven Fusarium species were identified
(Bayraktar and Dolar, 2011). It was reported that
the virulence of F. oxysporum was quite high,
and the virulence of F. solani and F.
verticillioides was lower in onion plants
(Dissanayake et al., 2009). In order to determine
the pathogenicity of Fusarium species isolated
in garlic and onion cultivation areas in Serbia,
garlic and onion plants were artificially
inoculated. According to the results of
pathogenicity tests, it was revealed that onions
are more sensitive to Fusarium species than
garlic. Stankovic et al., (2007) reported that the
identified species were F. proliferatum, F.
oxysporum, F. solani, F. acuminatum and F.
equiseti. In a study performed in Italy, the
dominant genus isolated from garlic samples
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was Fusarium. In addition, the most prevalent of
these were identified as F. proliferatum and F.
oxysporum, respectively (Mondani et.al.,
2021c).

Conclusion

Garlic is an important crop for Gaziantep and
Turkey. Soil borne pathogens negatively affect
garlic cultivation, especially with their effects on
yield and quality. The present study showed that
the Fusarium species are prevalent on garlic
cultivation areas in Gaziantep.

According to pathogenicity tests, these species
constantly pose a serious problem in garlic
cultivation. Although much research has been
performed in different garlic and onion
cultivation areas in Turkey, no research has been
conducted in Gaziantep. Therefore, this study
forms the basis of many future studies.
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Arastirma Makalesi
Balikesir ve Usak illeri Tiitiin EKim Alanlarinda Potyvirus izolatlarinin

Belirlenmesi ve Karakterizasyonu
Filiz RANDA-ZELYUTY", Ali KARANFIL?, Savas KORKMAZ?

(0Y4

Titiinlerde enfeksiyona neden olan ¢ok sayida viral etmen mevcuttur. Bunlar arasindan potyviriisler oldukga
yaygin olup, tiitiinlerde enfeksiyonlar meydana getiren en 6nemli tiyelerinden bir tanesi de Patato virus Y
(PVY)’dir. Ulkemizde ise potyvirus ve PVY izolatlarmn tiitiin iiretim alanlarindaki enfeksiyonuna yonelik
¢aligmalar olduk¢a smirhidir. Gergeklestirilen bu galisma kapsaminda Balikesir ve Usak illeri tiitiin {iretim
alanlarindan simptomatik olan 71 bitkiden 6rnek alinmigtir. Alinan 6rnekler potyvirus dejenere primerleri
kullanilarak RT-PCR yontemi ile testlenmistir. Testlemeler sonucunda 10 &rnekte potyvirus enfeksiyonu
tespit edilmigstir. Elde edilen potyvirus izolatlarinin tiir diizeyinde tanilanmasi amaci ile yapilan dizileme
caligmalar1 sonucunda 9 PVY izolat1 belirlenmistir. Bir izolat ise tam olarak tiir diizeyinde tanilanamamakla
birlikte Leek yellow stripe virus (LYSV) izolatlar ile %75’e kadar varan oranda benzerlik gostermistir. PVY
Izolatlarinin benzerlik analizleri sonucunda genel olarak kendi iglerinde yiiksek oranda dizi homolojisi
gosterdigi belirlenmistir. Filogenetik analizler sonucunda 7 izolat N streynleri ile kiimelenirken, 2 izolatin
rekombinasyon gostermeyen izolatlarin diginda kaldig1 saptanmustir.

Anahtar kelimeler: Titiin, RT-PCR, PVY, potyviriis

Determination and Characterization of Potyvirus Isolates in Tobacco-Growing Areas
of Balikesir and Usak Provinces in Turkey

ABSTRACT

Infection in tobacco plants is caused by a variety of viral agents. Potyviruses are prevalent among them, and
the Potato virus Y (PVY) is one of the most important members that causes infections in tobacco. Studies on
potyvirus and PVY infection in tobacco-growing areas in Turkey are very limited. A total of 71 symptomatic
samples were collected from tobacco-cultivating areas in the Balikesir and Usak provinces for this research.
The samples were tested using potyvirus universal primers by RT-PCR technique. 10 samples were found to
be infected with the potyvirus. 9 PVY isolates were identified as a consequence of sequencing studies
conducted for the species-level identification of the obtained potyvirus isolates. Despite the fact that
remaining one could not be identified at the species level, it resembled Leek yellow stripe virus isolates by up
to 75%. PVY isolates were determined to have a high level of sequence homology within themselves.
Phylogenetic analysis revealed that 7 isolates clustered with N strains, while 2 isolates were divided from
non-recombinant isolates.

Keywords: Tobacco, RT-PCR, PVY, potyvirus
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Balikesir ve Usak Illeri Tiitiin Ekim Alanlarinda Potyvirus izolatlarinin Belirlenmesi
ve Karakterizasyonu

Giris

Solanaceae familyasi iiyelerinden biri olan
titiin (Nicotiana tabacum L.) Tiirkiye’de katma
degeri en yiiksek tarimsal iiriinler arasinda yer
almaktadir. Insan saghgma olan olumsuz
etkileri ile siklikla giindeme gelmesinin yamn
sira, kirsal alanlarda olusturdugu tarim
istihdami ile de iilke ekonomisine Onemli
katkilar sunmakta ve stratejik bir iiriin olma
ozelligini devam ettirmektedir (Ozkul ve Sari,
2008). Diinyada sark tiitlinii olarak bilinen Tiirk
titiinii sahip oldugu kalitesiyle tiim diinyada
harmanlanmais sigaralarin icinde
bulundurulmasi gereken bir bilesen halini
almistir  (Dasdemir, 2006). Iklim toleransi
yiiksek oldugu icin Tiirkiye’nin hemen hemen
her bolgesinde yetistiriciligi yapilabilmektedir.
Bununla birlikte, tlkede titiin iiretiminin
yaklasik olarak %651 Ege ve Marmara
bolgelerinde yapilmaktadir (TUIK, 2020). Bu
bolgeler igerisinde oOzellikle iiretim agisindan
Balikesir ve Usak illeri 6nemini korumaktadir.
Diinyada gerceklestirilen caligmalardan tiitiin
tiretimini sinirlandiran, verim ve kalite kaybina
neden olan en oOnemli hastalik etmenlerinin
virtisler oldugu bildirilmistir (Shew ve Lucas,
1991). Viriis hastaliklar1 ile ilgili olarak
gerceklestirilen ¢aligmalar neticesinde tiitlin
iiretim alanlarinda enfeksiyonu en sik goriilen
etmenlerin ¢ogunlukla tobamovirus,
cucumovirus, orthotospovirus ve potyviriis
cinslerine ait tyelerin oldugu bildirilmistir
(Chatzivassiliou ve ark., 2004). Bu cinsler
icerisinde Ozellikle potyviriisler 6nemli bir yer
tutmaktadir.

Bitkileri enfekte eden virlis familyalarn
icerisinde Potyviridae familyas1 c¢ok fazla
sayida tiir icerdiginden dolayr en genis grubu
olusturmaktadir (Ohshima ve ark., 2002). Bu
familyanin en O6nemli cinslerinden olan
potyviruslerin  ise son kayitlara  gore
monokotiledon ve dikotiledon yabani ve kiiltiir
bitkilerini enfekte eden 167 tirli icerdigi
bildirilmistir (Nigam ve ark. 2019). Cinsin tipik
taksonomik genomik ozelligi olarak
biikiilebilir-ipliksi partikiilleri genellike poly-A
kuyrugu hari¢ yaklasik 10.000 niikleotit
uzunlugunda pozitif-polariteli tek iplik¢ik [(+)
SSRNA] genomundan olugmaktadir (Gibbs ve
ark., 2020). Bu genom olduk¢a korunmus bir
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organizasyon ve yapisal proteinlere sahip
olmakla birlikte genellikle P1 (replikasyon
modilatorii, translasyon), HC-Pro (yardimci
proteinaz bileseni, afitlerle taginma, susturma-
baskilama), P3 (viriis replikasyonu ve taginma),
P3N-PIPO (hiicreden-hiicreye taginma), 6KI1
(replikasyon vezikiillerinin olusumu),
sitoplazmik inclusion proteini-CI  (viriisiin
hareketi ve replikasyonu ile ilgili helikaz), 6K2
(replikasyon vezikiillerinin olusumu), genoma
bagli protein VPg (translasyon, taginma ve
replikasyon), Nla-Pro (polyprotein prosesi),
NIb ( RNA-bagli RNA polimeraz) ve CP (ortii
proteini) proteinlerini kodlamaktadir (White,
2015; Cui ve Wang 2016). Genellikle tyelerin
yaprak bitleri ile tasinmasmin yani1 sira
bazilarinin {iretim materyalleri araciligiyla da
tagiabildigi bilinmektedir (Sastry, 2013).

Tirkiye i¢in biiyiikk neme sahip tiitiin bitkisinin

sosyolojik ve ekonomik Onemine  dair
gerceklestirilmis  ¢ok  sayida  arastirma
mevcuttur. Ancak, tlkemiz tiitin tretim

alanlarinda bitki viral enfeksiyonlar: ile ilgili
gerceklestirilmis ¢aligmalar oldukga smirlidir
(Erdem, 2010; Giinay ve Usta, 2020).
Gergeklestirilen bu c¢alismalar ise genellikle
Tobacco mosaic virus (TMV) ve Cucumber
mosaic virus (CMV) etmenleri {izerine
gerceklestirilen arastirmalardir (Culal-Kilig ve
ark., 2017; Giinay ve Usta, 2020; Karanfil ve
ark., 2020; Tohumcu ve ark., 2021). Bu
tobamovirus ve cucumovirus etmenleri disinda
potyvirtiislerle ilgili olarak Hatay ilinde tiitiin
iiretim alanlarinda Patato virus Y (PVY)
etmeninin tespiti ve enfeksiyon oranmin
belirlenmesine yonelik sadece bir c¢alisma
bildirilmistir (Sertkaya ve ark. 2017).

Titlin - Gretim  alanlarinda  siklikla  viral
enfeksiyonlarla iligkili olan PVY genellikle
Solanaceae  familyas1  iiyelerini  enfekte
etmektedir. Bilinen en yaygin konukgulari ise
patates, domates, biber ve tiitiindiir (Blanchard
ve ark., 2008). Etmen ilk kez 1930 yilinda

tamimlanmistir (Bawden, 1936).
Gergeklestirilen son c¢alismalar kapsaminda
PVY izolatlarmin tiim genom sekans
dizilimlerine gore 5 farkli  filo-grupta

kiimelendigi (N, C, O, R1 ve R2), ancak
izolatlarin yarisinin N, C ve O filo-gruplarinda
dagilim gosterdigi belirtilmistir (Gibbs ve ark.,



Balikesir ve Usak Illeri Tiitiin Ekim Alanlarinda Potyvirus izolatlarinin Belirlenmesi
ve Karakterizasyonu

2017). Bununla birlikte izolatlarin niikleotit dizi
ozelliklerine gore, rekombinasyon ve biyolojik
ozelliklerine gore de farkli filo-gruplar
olusturdugu cok sayida ¢alismadan
bildirilmistir (Akinyemi ve ark., 2016; Gibbs ve
ark., 2017; Della Bartola ve ark., 2020).
Ulkemiz tiitlin iretim alanlarinda
enfeksiyonlara neden olan PVY izolatlarinin ise
genetik oOzelliklerine yonelik yapilmig herhangi
bir ¢alisma bulunmamaktadir. Bu amacla
tilkemizin iki 6nemli tiitlin iretim alaninda
potyviriis enfeksiyonunun durumu ve bu
enfeksiyonlara neden olan potyviriis tiirlerinin
belirlenmesi ve molekiiler karakterizasyonuna
yonelik olarak bu calisma gergeklestirilmistir.
Bu baglamda bu ¢alismanin ana konusunu
Balikesir ve Usak illeri tiitiin iiretim alanlarinda
potyviriis  enfeksiyonlarmin  konvansiyonel
molekiiler teknikler ile tespiti ve elde edilen
izolatlarin tiir diizeyinde tanimlanarak genetik
cesitliliginin belirlenmesi olugturmaktadir.

Materyal ve Yontem

Orneklerin Toplanmasi

Arazi ¢aligmalar1 Bati Anadolu boélgesi tiitiin
tiretim alanlarinda bulunan Balikesir ve Usak
illerinde 2020 yili iiretim sezonu igerisinde
gerceklestirilmigtir. Tiitiin {retim alanlarinin

secimi tesadiifi olarak yapilmistir. Ornekler
yalnizca virlis ve virlis benzeri simptom
gosteren Dbitkilerden almmistir. Ayni tiitiin
tarlasindan en fazla 3 6rnek alinmstr.

Potyviriis Enfeksiyonunun Belirlenmesi

Toplanan Orneklerde potyviriis enfeksiyonu
RT-PCR (Ters Transkriptaz-Polimeraz Zincir
Reaksiyonu) testleri ile arastirilmistir. Potyviriis
enfeksiyonlarinin belirlenmesinde cins
diizeyinde potyviriis spesifik universal primer
cifti kullamilmistir (Cizelge 1). Bu amagla ilk
olarak toplanan o&rneklerden Li ve ark.
(2008)’in belirttigi modifiye CTAB metodu ile
toplam niikleik asit (TNA) izolasyonlar
gerceklestirilmistir.  Elde edilen TNA’lar
kullanilarak RevertAid First Strand cDNA
Synthesis Kit ile random hexamer primer (5’-

NNNNNN-3") ile cDNA Kkiitiiphaneleri
olusturulmustur (Thermo Scientific, ABD).
Olusturulan  bu cDNA kiitiiphaneleri

kullanilarak 2X Emerald PCR Master Mix
(Takara, Japon) ve Tablo 1’deki primer ¢ifti

kullanilarak amplifikasyonlar
gergeklestirilmistir. Reaksiyon sonuglari
%1,5’lik EtBr ile boyanmis agaroz jel

elektroforezinde kontrol edilmistir.

Cizelge 1. Potyviriis enfeksiyonlarinin belirlenmesinde kullanilan primer g¢ifti

Kod Primer Dizisi (5°-3") Uriin Biiyiiklugii | Kaynak

NIb2F GTITGYGTIGAYGAYTTYAAYAA

NIb3R TCIACIACIGTIGAIGGYTGNCC 330 be Zheng ve ark., 2010
Potyviriis Enfeksiyonunun ile tiir diizeyinde tanilanmustir.

Karakterizasyonu

Viriis tanilama g¢alismalar1 sonucu elde edilen
tim  potyviris izolatlari, tir diizeyinde
belirlenmesi amaci ile ¢ift yonlii olacak sekilde
dizileme islemine tabi tutulmustur. Bu amacla

potyviriislerin  saptanmasi amaciyla yapilan
PCR c¢aligmalari sonucunda elde edilen
amplikonlar kullanilmigtir. Sekanslama

caligmalar1 hizmet alimi yolu ile ticari olarak
gerceklestirilmigtir.  Elde edilen ham dizi
verileri CLC Main  Workbench V.20.3
yazilminda birlestirildikten sonra BlastN
(https://blast.ncbi.nIm.nih.gov/Blast.cgi) analizi
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Elde edilen konsensiis diziler gen bankasina
kayit edilerek erisim numaralart alinmistir
(Cizelge 2).

Ayrica ilgili virlis i¢in hedef gen bolgesine
karsilik gelen diinya izolatlar1 GenBankasi’ndan
elde edilerek (Cizelge 3), dizi benzerlik ve
evrimsel analizlerde kullanilmistir. Benzerlik
analizlerinde Sequence Demarcation Tool V.1.2
(Muhire ve ark. 2014), filogenetik analizlerde
ise Mega X yazilimlart kullanilmistir (Kumar
ve ark., 2018).
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Cizelge 2. Bu calisma kapsaminda elde edilen Potato virus Y izolatlarina ait bilgiler

Izolat Elde Edildigi il | Elde Edildigi Bolge Erisim Numarasi
BAL-1 Balikesir Marmara 0OK149266
BAL-2 Balikesir Marmara 0OK149267
BAL-4 Balikesir Marmara 0K149268
BAL-5 Balikesir Marmara 0K149269
BAL-11 Balikesir Marmara OK149270
BAL-12 Balikesir Marmara 0K149271
BAL-19 Balikesir Marmara 0K149272
USA-47 Usak Ege 0OK149273
USA-45 Usak Ege 0OK149274
Cizelge 3. Gen bankasindan alinan Patato virus Y izolatlarina ait bilgiler
izolat Konukcu Ulke Eisim Streyn
Numarasi
SY-III-L4 - Suriye AB461454 PVYN
Egypt Patates Misir AF522296 PVYN
MN - - AF463399 PVYC©
SON41 Kopek liziimii Fransa AJ439544 PVYC®
PO26 Patates Irlanda MT264731 PVY©
PVYOUK Patates Finlandiya JX424837 PVY©
OH Patates Japonya AB714134 PVY©
DEL3 Patates Avustralya KP691325 PVY©

Bulgular ve Tartisma

Gergeklestirilen arazi c¢aligmalar1 kapsaminda
Balikesir ve Usak illeri tiitlin iretim
alanlarindan  tipik virlis ve viriis-benzeri
simptom gosteren toplam 71 bitkiden o6rnek

almmistir. Alman Orneklerin hepsinde hafif
ve/veya yogun sekilde mozaik belirtiler

gozlenmistir (Sekil 1). Bu belirtilerin yaninda
olduk¢a az sayida bitkide bodurluk belirtileri
gorilmiistir.

Sekil 1. Araziden toplanilan ve Patato virus Y ile enfekteli bulunan tiitiin bitkilerinde gdzlenen

mozaik belirtiler
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Gergeklestirilen  virlis tanilama g¢aligmalar
sonucunda 10 bitkide potyviriis enfeksiyonu
tespit edilmistir. Balikesir ilinden toplanilan 34
ornegin 7 tanesinde, Usak ilinden toplanilan 37
Ornegin ise 2 tanesinde potyviris enfeksiyonu
tespit edilmistir. Bu sonuglara gore; Balikesir

ilinden alinan O6rneklerde enfeksiyon orani
%23,52 olarak tespit edilirken, Usak ilinden
alman orneklerde %5,40 olarak tespit edilmistir.
Her iki il i¢in alinan toplam oOrneklerde ise
enfeksiyon oram1 %14,08 olarak hesaplanmistir

(Cizelge 4).

Cizelge 4. Caligma kapsaminda toplanan ve enfekteli 6rnek sayilari ile enfeksiyon oranlar

iller Enfekteli Ornek/Toplanan Ornek Toplanan Orneklerdeki Enfeksiyon
Oram
Balikesir 8/34 %23.52
Usak 2/37 9%5.40
Toplam 10/71 %14.08

Toplanilan 6rneklerin tamaminin viriis ve viriis
benzeri patojenlerin neden oldugu simptomlari
gostermesine ragmen enfeksiyon oraninin
sadece % 14,08 oraninda gergeklesmesi
olasilikla orneklerin tiitlinlerde  enfeksiyon
meydana getiren diger virisler ile enfekteli
olmasindan kaynaklandig1 diistiniilmektedir.
Nitekim {ilkemizde daha Once gergeklestirilen
farkli c¢alismalarda tiitiinlerde enfeksiyon
meydana getiren TMV (Culal-Kili¢ ve ark.,
2017; Gunay ve Usta, 2020), Tobacco mild
green mosaic virus (Karanfil ve ark., 2020) ve
CMV (Usta ve ark., 2020) gibi 6nemli bazi
viral enfeksiyonlarin toplanilan bu 6rneklerde
de bulunma ihtimalini giiglendirmektedir.
Molekiiler  ¢aligmalar ile tespit edilen
potyviriislerin tiir diizeyinde belirlenmesi amact
ile dizileme c¢alismalarmi takiben yapilan
BlastN analizleri sonucu elde edilen 9 potyviriis
izolatinin PVY oldugu belirlenmistir. Geri
kalan bir izolatin ise bagka bir potyviriis olan
Leek yellow stripe virus (LYSV) izolatlar ile
%75 oraninda dizi homolojisi gosterdigi
gorlilmiistiir. Bu sonuglara gore Balikesir ve
Usak illeri tiitiin iiretim alanlarinda mozaik
simptomlar ve bodurluga neden olan
enfeksiyonlarinin potyviriis cinsi iiyelerinden
PVY tiirii ile iliskili oldugu tespit edilmistir.
Cin’de gergeklestirilen benzer bir galismada ise
tiitlin {iretim alanlarindan PVY izolatlarinin
elde edildiginin bildirilmesi bu c¢alisma
kapsaminda elde edilen sonuglar ile kismen
dogrulanmaktadir (Tian ve ark., 2011).

LYSV izolatlar1 ile %75 oraninda benzerlik
gOsteren tiitiin izolatinin ise tam olarak LYSV
ya da baska bir virlis tiri oldugu
kesinlestirilemediginden gen bankasina kaydi
gerceklestirilmemistir. Bu baglamda elde edilen
bu izolatin diinya i¢in yeni bir virds tiri
olabilme ihtimalinden  dolay1, potyviriis
taksonomisinde tiir tanilama kriteri olarak
kullanilan en azindan tam CP genini igerecek
sekilde  molekiiler  amplifikasyonu ile
belirlenmesi gerektigine inanilmaktadir (Adams
ve ark., 2005, 2017; King ve ark., 2011).

Elde edilen PVY izolatlarinin ilgili gen bolgesi
kullanilarak gergeklestirilen benzerlik analizleri

sonucunda ise izolatlarin kendi iglerinde
niikleotid  diizeyinde  %89-99, aminoasit
dizeyinde ise %97-100 arasinda dizi
homolojisine  sahip oldugu belirlenmistir.

Diinya izolatlar1 ile gergeklestirilen sekans
benzerlik analizleri sonucunda ise niikleotid
diizeyinde %284-99, aminoasit diizeyinde ise
%96-100 oraninda benzerlikler tespit edilmistir
(Sekil 2). PVY izolatlarinin molekiiler evrimsel
iliskilerinin belirlenmesi amaci ile
gerceklestirilen analizler sonucunda ise 7
izolatin (BAL-1, BAL-2, BAL-4, BAL-12,
BAL-19, USA-45, and USA-47) N streyni ile
iliskili oldugu bulunurken, 2 izolat (BAL-5, and
BAL-11) ise bilinen rekombinant olmayan
streynlerinin - disinda, sadece kendilerinden
olusan ayri bir kiime olusturdupu bulunmustur
(Sekil 3).

100



Balikesir ve Usak Illeri Tiitiin Ekim Alanlarinda Potyvirus izolatlarinin Belirlenmesi
ve Karakterizasyonu

Egypt7
SYRIIL4
BAL1
BAL1S
BAL2
USA4S
BAL12

d

BAL4

USA47
BALS
BAL1M
DEL3

OH
PVYOUK

P026

SON41
MN

3
2

AL
L3
PVYOUK

1
8 o =z
g » =

Pairwise identity (%)

MN
BAL1
BAL19
SYRIIL4
Egypt7
BAL12
BAL4

b

Pairwise identity (

10
10
9
99
98
98
98
97
97
97
96

usa47
BAL2
UsAss
BALS

BALM

SON41
PVYOUK

oH [ ]

I
8

o
g 3 5

3 3 =

PVYOUK

i |

UsA47

9 %4953
« 6o « <
35333

Sekil 2. Tiitlin Patato virus Y izolatlarinin kendi i¢lerinde ve diinya izolatlar1 ile niikleotit (a) ve
amino asit (b) diizeyinde géstermis olduklar1 sekans benzerlik diagramlari

Tiitin PVY izolatlarinin diinya izolatlar1 ile
olan sekans benzerlik ve filogenetik iligkileri
incelendiginde BAL-5 ve BAL-11 izolatlarinin
diger Tiirk izolatlarindan daha farkli genetik
cesitlilige sahip oldugu ve bilinen rekombinant
olmayan streynleri ile iliskili olmadig
belirlenmistir. Buna gore bu izolatlarin daha

Phylogroups
(Metadata layer #1)

Bilinmeyen . c
o @®o
. Disgrup

biiyiik gen bolgelerinin dizileri ¢ikarilarak ve
molekiiler karakterizasyon caligmalar1 yapilarak
rekombinasyon  durumlart  arastirtlmalidir.
Nitekim Gibbs ve ark. (2017) bir¢gok PVY
izolatinin  gruplar i¢i ve gruplar arasi
rekombinant  bdlgelere  sahip  oldugunu
bildirmistir.
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Sekil 3. Tiitiin Patato virus Y izolatlarimin filogenetik iliskileri

Calisma kapsaminda elde edilen bir¢cok izolatin
N grubunda bulunmasi, arazi ¢alismasi ve viriis
tanilama calismalarina gére PVY ile enfekteli
olarak bulunan orneklerdeki simptomatoloji ile
de uyumlu oldugu goriilmiistir. PVYN

izolatlarimin ~ Ozellikle patates  bitkilerinde
dayaniklilik genlerini kirarak O6nemli ({iriin
kayiplarina neden oldugu rapor edilirken, bu
izolatlarin genellikle tiitiinlerde ciddi ekonomik
kayiplara neden olmadiginin bildirilmesi de
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elde edilen sonuglar1 desteklemektedir (Singh
ve ark., 2008). Ayrica ozelikle PVYN
izolatlarinin diinya ¢apinda yayilim gostermesi
de calisma sonucunu destekleyen diger bir
olgudur (Ogawa ve ark., 2008; Gibbs ve ark.,
2017).

Sonuc ve Oneriler

Bundan sonra  gerceklestirilecek  olan
calismalarda PVY izolatlarinin en azindan CP
geninin tamami diizeyinde molekiiler olarak
karakterize edilmesinin yani sira farkli tiitiin
cesitlerinde izolatlarin neden oldugu belirtiler,
bitki fizyolojisindeki degisiklikler ve muhtemel
verim kayiplarinin  belirlenmesine  yonelik
olmas1 gerektigi diisiiniilmektedir. Ayrica bu
calisma kapsaminda LYSV izolatlar ile %75°e
varan benzerlik gosteren potyviriis izolatininda
potyviriis taksonomi kriterleri dikkate alinarak
karakterize edilmesinin  6nemli  olduguna
inanilmaktadir.
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