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Abstract

A questionnaire was prepared in order to measure and evaluate the satisfaction of the specialists and
general practitioners working in Sirnak State Hospital about the clinical biochemistry laboratory. 86 people
participated in the survey and 37 of the participants were general practitioners and 49 specialists. 10 questions
were asked in order to evaluate the processes such as whether the results were reached in sufficient time, the
accuracy of the results and the reporting of panic values. Of the physicians participating in this study, 57% were
specialists and 43% were general practitioners. The mean age and standard error were calculated as 30.81 + 4.35.
Of the physicians participating in the study, 61.6% were women and 38.4% were men. In the questionnaire that
physicians participated in, the findings of the study and results of the tests, the status of the tests, the safety of the
results and their relations with the clinical biochemistry laboratory were obtained. In the clinical biochemistry
laboratory evaluation questionnaire, it was seen that the communication between both physician groups and the
laboratory was positive. Although the reliability of our laboratory is at a good point in terms of the accuracy of the
results, it is thought that errors should be minimized and training should be given to both physician groups about
the reliability of the working principle of the laboratory.

Keywords: Questionnaire, biochemistry, laboratory, specialist, practitioner
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1. Introduction

Medical laboratories are units where
analyzes are made on the sample taken
from the individual in order to provide
information on the diagnosis, prevention
and treatment of the disease or to
evaluate the health status of the
individual, and the results obtained are
interpreted  when  necessary  and
consultancy services are provided.
Laboratory staff consists of personnel
who accept/register the patient, take the
sample, use the devices, run the tests, and
evaluate the results. Laboratory
management should be organized in a
systematic and planned manner, along
with increasing training and technical
skills in order to carry out effective and
efficient activities (Demir et al., 2011).
The biggest resources of hospitals are
undoubtedly the employees who make
up the workforce. Behaviors, attitudes,
in-house interactions and working
practices of the employees all determine
the performance of the institution.
Corporate achievements are related to
personnel management and, therefore,
satisfaction. Surveys have been prepared
and published in many hospitals to
measure  patient and  employee
satisfaction. It is possible to collect many
different types of data with the survey
method (Tiikel et al., 2004; Ozcan et al.,
2008; Onsiiz et al., 2008). Quality in
laboratory services; shortening the
waiting time for the tests, giving the
urgent test results in a short time and the
reliability of the results. In addition, the
application of the scientific truths of the
day and the use of today's technology
will increase the satisfaction of
physicians and patients, thus increasing
the quality (Gonzalez and Garrett, 1996).
Although satisfaction surveys are
conducted for hospital staff and patients,
we have limited data measuring
physicians' satisfaction with
laboratories. For this reason, in this

study, we prepared a questionnaire in
order to measure the interaction between
clinicians and general practitioners in the
clinical biochemistry laboratory and to
evaluate the laboratory performance
from the point of view of physicians. The
questionnaire was filled by the
physicians working in the hospital. For
this reason, we think that the results of
the survey can be a guide for other
hospitals and laboratories of training and
research hospitals.

2. Materials and Methods

Ethical permissions required before
this cross-sectional, descriptive study
were obtained with the approval of the
ethics committee dated 21.09.2022 and
numbered 2022/1009. A
sociodemographic data form including
age, gender and medical degree and a
questionnaire consisting of 10 multiple-
choice questions compiled by the authors
related to the clinical biochemistry
laboratory were applied to the
physicians. A three-point Likert type
question pattern consisting of "I agree",
"I do not agree” and "I am undecided"
was used. For the reliability of the
answers given in the questionnaire,
physicians were asked not to write their
names. SPSS statistical software (USA,
New York, IBM SPSS Version 21.0) was
used to evaluate the data. Frequency
distributions, numbers and percentages
were given in descriptive statistics.

3. Results

Of the physicians participating in this
study, 57% were specialists and 43%
were general practitioners. The mean age
and standard error were calculated as
30.81 + 4.35. Of the physicians
participating in the study, 61.6% were
women and 34.4% were men. (Table 1).
Some important findings of the research
are as follows: 85.7% of the experts and
81.1% of the practitioners stated that
they had no difficulty in accessing the
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clinical biochemistry laboratory team,
83.7% of the experts and 89.2% of the
practitioners stated that the laboratory
staff was respectful and polite to us.
93.9% of the experts, 78.4% of the
practitioners, the questions about the
clinical biochemistry laboratory received
adequate answers, 89.8% of the experts,
81.1% of the practitioners, the

Table 1. Demographic characteristics of doctors

information in the laboratory result
report was sufficient, 44.9% of the
experts, 40.5% of the practitioners, the
quality of the results While they were
undecided about their reliability or
reliability, all of the experts and
practitioners stated that the feedback and
explanation information of panic values
was sufficient (Table 2).

Medical Degree n %
Specialist Physician 49 57
General Practitioner 37 43
Gender n %
Female 53 61.6
Male 33 38.4

Table 2. Percentage distribution of the answers given by the specialists and general
practitioners to the gquestions in the questionnaire

Specialist Physician

General Practitioner

n n
(%) (%)
= n w = n w
@ =1 3 @ =3 ]
SENTENCES 8 é g 8 é g
@D § % @D § %
[oX (o
2 2
1. I am having difficulty accessing the clinical 4 42 3 1 30 6
biochemistry lab team (8.2) (85.7) (6.1) (2.7) (81.1) (16.2)
2. The test results of the clinical biochemistry 30 7 12 21 3 13
laboratory give timely (61.2) (14.3) (24.5) (56.8) (8.1) (35.1)
3. Hospital management and clinical 26 6 17 16 5 16
biochemistry laboratory management work in (53.1) (12.2) (34.7) (43,2) (13.5) (43,3)
harmony
4. Laboratory staff are respectful and polite to 41 1 7 33 0 4
us (83.7) (2) (14.3)  (89.2) 0 (10.8)
5. Routine examinations should always be 18 24 7 11 17 9
requested outside of working hours (36.7) (49) (14.3)  (29.7) (45.9) (24.3)
6. Most external examinations (laboratory test) 12 35 2 12 18 7
should be able to be run in the hospital (24.5) (71.4) (4.2) (32.4) (48.6) (18.9)
laboratory
7. Adequate answers are given to our 46 3 0 29 8 0
questions about the clinical biochemistry (93.9) (6.1) 0) (78.4) (21.6) 0)
laboratory
8. The information in the laboratory result 44 5 0 30 7 0
report is sufficient (89.8) (10.2) (0) (81.1) (18.9) (0)
9. I have no doubts about the quality/reliability 19 8 22 20 2 15
of the results (38.8) (16.3) (4490 (54.1) (5.4) (40.5)
10. The feedback and explanation information 49 0 0 37 0 0
of the panic values is sufficient (100) (0) (0) (100) 0) 0)
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4. Discussion

Having a positive interaction in the
health sector gives those who want to
benefit from health services a better
chance to benefit from diagnosis and
treatment services, and provides health
services to health sector workers in a
short and effective way. Different
methods can be developed for working
people to be more successful and
productive in the sector they serve. In the
health sector, surveys are conducted to
measure  patient and  employee
satisfaction, and new methods are
developed according to their results
(Ozer and Cakil, 2007; Demir et
al.,2010). Providing quality service in
the clinical biochemistry laboratory is
important for the satisfaction of the
clinician and laboratory staff. Therefore,
the objectives and ways to make the best
use of the available resources should be
evaluated by the laboratory
management. The vast majority of
experts and practitioners stated that they
had no difficulty in accessing the clinical
biochemistry laboratory team. We think
that the reason why very few of them
stated that they had difficulty coincided
with the time when the biochemist was
performing the controls at the device. It
is seen that the experts are more satisfied
with the question about the test results of
the clinical biochemistry laboratory than
the general practitioners. The reason for
this may be due to the intensity of the
emergency service and a situation
consisting of instant devices. In the
evaluation of the hospital management
and clinical biochemistry laboratory
management, the majority of them stated
that they were compatible. The harmony
between the hospital management and
the laboratory is important in terms of
increasing laboratory performance. The
communication between the laboratory
and the clinics in terms of new tests
requested by the clinics will be provided

by the hospital management. The rate of
undecided people in this question is
remarkable. In other words, it is seen that
general practitioners are more undecided
than specialist physicians. It is thought
that this situation arises from the fact that
specialist  physicians are  more
intertwined with managers and that the
parameters requested by the clinician are
studied in the laboratory. Both groups of
physicians, to whom the laboratory staff
are respectful and courteous to us, report
their satisfaction to the vast majority.
While this situation creates positive
aspects between the clinician and
laboratory staff, it is also important in
terms of the relationship between the
patient and the clinician. It was
determined that the majority of both
physician groups did not need to ask the
question of always asking for routine
examinations outside of working hours,
but according to the specialists, routine
examinations should be requested
according to general practitioners. The
reason for this is thought to be the need
for routine examinations by specialists
caring for inpatient wards. When asked
if most of the external examinations
should be performed in the hospital
laboratory, the majority of the experts
and about half of the general
practitioners stated that there is no need
to work in the hospital laboratory. The
reason for this is thought to be due to the
fact that the majority of external
laboratory tests are requested by
specialists, and they do not always see
these tests as necessary and they do not
want to bring a burden to the hospital.
The majority of both physician groups
stated that they received sufficient
information on the question of adequate
answers to our questions about the
clinical biochemistry laboratory.
Considering this satisfaction, it is seen
that the communication between the
clinic and the laboratory management is
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good, and that the biochemists know
their fields well. When the question of
the information in the laboratory result
report is sufficient, the majority of both
physician groups stated that it was
sufficient. In this situation, it is seen that
the clinical biochemistry laboratory uses
the technological opportunities required
by the age and the reports are more
understandable and simple. It is
noteworthy that the majority of both
physician groups who participated in this
question about the quality or reliability
of the results were undecided. The
reason for this may be that clinical
biochemists are not adequately conveyed
to physicians the procedures they
perform in their laboratories. To the
question about the adequacy of the panic
values feedback and explanation
information, all of the two physician
groups who participated in the survey
stated that their panic value information
was sufficient. This satisfaction in the
delivery of panic value results shows that
the communication  between the
laboratory and the clinic is good. In
addition, when laboratory workers call
for panic-worthy results, it is seen that
these results are conveyed quickly and
adequately. As a result, in the clinical
biochemistry  laboratory  evaluation
questionnaire, it is seen that the
communication between both physician
groups and the laboratory is positive.
However, we think that these question
marks will be eliminated if clinical
biochemists meet and inform about the
safety of laboratory results. If this
problem is solved, the processes such as
sending samples again will be reduced,
thus saving reagents and increasing the
satisfaction of the physicians.
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Ozet

Bu calisma kenevir ¢esitlerinin bazi verim ve verim 6zelliklerini belirlemek amaciyla yapilmistir. Arastirma 2020
ve 2021 yillarinda Yozgat Bozok Universitesi deneme alaninda gerceklestirilmistir. Calismada bitki materyali
olarak Fedora 17, Ferimon, Futura 75, Santhica 27, Finola ve USO 31 kenevir gesitleri kullanilmistir. Deneme
Tesadiif Bloklar1 Deneme Desenine gore 3 tekerriirlii olarak yiiriitiilmiistiir. Caligmada bitki boyu, teknik sap
uzunlugu, gévde gapi, biyolojik kiitle verimi, kuru sap verimi, lif verimi ve tohum verimi incelenmistir. Incelenen
ozelliklerde gesitler arasinda 6nemli farkliliklar tespit edilmis olup, iki yilin ortalama sonuclaria gore bitki boyu
degerleri 84.25-175.22 cm, teknik sap uzunlugu 60.85-123.75 cm, sap ¢ap1 6.35-8.92 mm, biyolojik kiitle verimi
7916.6-18833.3 kg ha?’, kuru sap verimi 1326.8-5988.0 kg ha?, lif verimi 354.8-2052.1 kg ha, tohum verimi
1309.0-2178.6 kg ha* olarak belirlenmistir. Sonug olarak Yozgat ekolojik kosullarinda lif verimi agisindan Futura
75 ve Santhica 27, tohum verimi i¢in Fedora 17 ve Ferimon ¢esitlerinde daha iyi sonuglar elde edilmistir.
Anahtar Kelimeler: Adaptasyon, Cannabis sativa L, kenevir, lif verimi, tohum verimi

Performance of Some European Hemp (Cannabis sativa L.) Varieties in Terms of Yield
Criteria

Abstract

This study was carried out to determine some yield and yield characteristics of hemp varieties. The research was
carried out in the experimental area of Yozgat Bozok University in 2020 and 2021. Fedora 17, Ferimon, Futura
75, Santhica 27, Finola and USO 31 cannabis varieties were used as plant material in the study. The experiment
was carried out according to the Random Blocks Trial Design with 3 replications. In the study, plant height,
technical stem length, stem diameter, biomass yield, dry stem yield, fiber yield and seed yield were investigated.
Significant differences were found between genotypes in the characteristics examined, and according to the
average results of the two years, plant height values were 84.25-175.22 cm, technical stem length 60.85-123.75
cm, stem diameter 6.35-8.92 mm, biomass yield 7916.6-18833.3 kg ha*, dry the stem yield was determined as
1326.8-5988.0 kg ha?, the fiber yield as 354.8-2052.1 kg hal, the seed yield as 1309.0-2178.6 kg ha. As a result,
better results were obtained for Futura 75 and Santhica 27 for fiber yield, and Fedora 17 and Ferimon for seed
yield in Yozgat ecological conditions.

Keywords: Adaptation, Cannabis sativa L, hemp, fiber yield, seed yield
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1. Giris

Kenevir (Cannabis sativa L.) bitkisinin
kokleri, saplari, lifleri, ¢igekleri, yapraklari,
tohumlar1 genel anlamda toplam biyokiitlesi
farkli  sektorlerde  degerlendirilebilen
ekonomik degeri yiiksek olan bir bitkidir.
Bitkinin saplarindan lif, tohumundan yag
elde edilmektedir. Kenevir diinyanin birgok
bolgesinde cok uzun yillardir
yetistirilmektedir. Bitkinin ilk yayildig
alan heniiz kesin olarak tespit edilmemis
olmasma ragmen, kenevir Asya bitkisi
olarak kabul edilir. Arkeolojik kazilarda
¢omleklerin icerisinde M.O. 10000 yilina
ait kenevir lifleri bulunmustur. (Kung,
1959; Chang, 1968) Cinliler tarafindan
8500 yil once bu bitkinin yabani tiirleri
kullanilmig, en az 6000 yildir da
yetistirilmektedir. (Schultes ve Hofmann,
1980; Fleming ve Clarke, 1998). Kenevir
lifleri tekstil sanayisinde pamuga alternatif
olarak kullanilabilecegi gibi lifler yiiksek
mukavemetli ve dayanikli olmasi nedeniyle
birgok farkli  sektérde kullanilabilir.
Kenevir tohumu ise insanlar ve hayvanlar
tarafindan tiikketilmekte olup,
tohumlarindan ¢ikarilan yag insanlar
tarafindan direkt olarak tiiketilmektedir.
Yag cikarildiktan sonra geriye kalan
kenevir kiispesi ise protein ve besin
maddeleri icerdigi icin hayvan
beslenmesinde iyi bir yem kaynagidir.
Kenevir dik biiyiiyen tek yillik bir bitkidir.
Bitkinin kokii, kazik kokli bir yapiya
sahiptir. Kenevir bitkisi, erkek ve disi
cigekleri ayr1 ayrt ve aym bitkide
bulunmalarma goére dioik ve monoik
karakterdedir. Bitki sap1 sert bir yapida
olup, yetistigi iklim, toprak kosullar1 ve
ceside bagli olarak 1-5 metreye kadar
degisebilmektedir. Kenevir yapraklarinin
kenarlar1 digli, damarli, yesil renkli ve 3-11
yaprakgiktan olugmaktadir. Tohumlar agik
kahverengi-yesilimsi renkte benekli olup,
elips seklindedir (Small ve Cronquist, 1976;
Bocsa ve Karus, 1998; Raman, 1998).
Kenevir ile ilgili yapilan c¢aligmalarda,
Burczyk ve ark. (2009) farkli yillarda ve
lokasyonlarda kenevir cesitlerinde
biyokiitle verimini ortalama 8930-15220 kg

ha? bulunmustur. Jankauskiene (2012)
yesil biomas verimini ilk y1l ortalama 32275
kg ha, ikinci y11 29348 kg ha, kuru sap
verimini ilk y1l 10478 kg ha?, ikinci yil
11519 kg ha? belirlenmistir. Struik ve ark.
(2000) kuru sap verimini ortalama 10200-
15400 kg ha, en yiiksek kuru sap verimi
22.500 kg ha? olarak, Amuducci ve ark.
(2002) kuru sap verimini ortalama 14600 kg
hal belirlenmistir. Tiirkiye’de kenevir
yetistiriciligi halen 20 ilde izinli olarak
yapilabilmektedir.  Ulkemizde kenevir
yetistiriciliine olan ilgi son yillarda
artmasina ragmen, mevcut bulunan kenevir
genotiplerin  adaptasyonlart  ve verim
potansiyellerini belirleme yoOniinde
yeterince calismanin yapilmadigi
goriilmektedir. Kenevir hakkinda giincel
bilgilerin ortaya konmasi, iireticiler i¢in veri
olusturma ve ekolojik kosullara uygun
cesitlerin belirlenmesi 6nem arz etmektedir.
Endiistriyel kullanimlar i¢in uygun lif ve
tohum ozelliklerine sahip yeni kenevir
cesitlerinin gelistirilmesine ihtiya¢ oldugu
kabul edilmektedir (Sankari, 2000). Bu
calismada ekolojik kosullarimiza uygun
cesitlerin belirlenmesinin yaninda bitkisel
Ozelliklerinin, verim ve verim Ozellikleri ile
ilgili performanslarin tespitinin yapilmasi
amagclanmustir.

2. Materyal ve Yontem

Bu calisma Yozgat Bozok Universitesi
Tarimsal Uygulama ve Arastirma deneme
arazisinde 2020 ve 2021 yillarinda
yuritiilmistir. Deneme Tesadiif Bloklari
Deneme Desenine gore 3 tekerriirlii olarak
kurulmustur. Cesitler ve popiilasyonlar 5 m
uzunlugunda 10 sira, 20 cm sira arasi, sira
iizerinde m?’ye 150 tohum gelecek sekilde
ekilmistir. Ekimden Once birim alana
ekilecek tohum sayist g m?=m? istenilen
bitki sayis1 x 1000 tane agirligi x 10 / Saflik
(%) x Cimlenme Orani (%) formiili ile
hesaplanmistir. Calismada bitki materyali
olarak Fedora 17, Ferimon, Futura 75,
Santhica 27, Finola ve USO 31 kenevir
cesitleri kullanilmistir. Ekimler elle ilk yil
23 Nisan 2020, ikinci y1l 28 Nisan 2021
tarihlerinde yapilmistir. Tohumlarin % 75-
80 olgunlastiginda hem lif hem de tohum
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amagli olarak hasatlar1  baslatilmigtir
(Globorodko,  1994). Bitki  boyu,
ciceklenme donemi tamamlandiginda her
parselden rastgele secilen 10 bitkinin toprak
seviyesi ile tepe noktasi arasindaki mesafe
Olgiilerek belirlenmistir. Teknik govde
uzunlugu, hasat donemi boyunca her
parselden rastgele segilen 10 bitkide
hipokotilden yapraklarin karsilikli degisim
noktasina kadar olan kismu olgiilerek elde
edilmistir. Her parselden rastgele segilen 10
bitkide toprak yiizeyinin 15-20 cm
yukarisindaki noktadan kumpas ile sap
caplar1  belirlenmistir. Parseldeki tiim
bitkiler hasat doneminde hasat edilmis,
tartilmis  ve yesil biyokiitle verimi
belirlenmistir. Bitkilerin yaprak ve yan
dallar1 ayrildiktan sonra kalan kisim
kurutularak tartilarak kuru gévde verimleri
belirlenmistir.  Parselde bitkiler hasat
edildikten sonra tohumlar temizlenip

tartilmig ve % 8 neme gore tohum verimi
belirlenmistir. Lif soyma makinesinden
gecirilen saplardan elde edilen lif miktar1 kg
olarak belirlenmistir. (Pasli, 2021; Aksoy,
2021). Deneme alanindan alinan Ornek
topraklarda organik madde % 1.2, fosfor
%2.45 arasinda degismistir. Potasyum
yeterli diizeyde olup, pH 7.30, toprak killi
ve hafif alkalidir. Toprak analiz sonuglarina
gore 60 kg ha' N ve 60 kg ha® P ekim
sirasinda, 60 kg ha™ N giibresi ise yabanci
otlarla miicadele doneminde {iist giibre
olarak verilmistir. Yabanc1 ot kontrolii ¢apa
ile elle yapilmistir. Vejetasyon siiresince
herhangi bir hastalik ve zararli goriilmedi.
Damla sulama  ydntemiyle ihtiyag
duyuldugu siirece sulama yapildi. Her iki
sira da bir damlama borusu kullanild.
Deneme bolgesinin 2020 ve 2021 ve uzun
yillara ait yagis ve sicaklik degerleri Tablo
1'de gosterilmektedir (MGM, 2023).

Tablo 1. Denemenin yiiriitilldiigii bolgede iklim degerleri

Aylar Toplam yags Aylik ortalama sicakhik Uzun yillar yagis ve sicaklik
(mm) (°O) ortalamasi (mm) (1921-2021)
2020 2021 2020 2021 Yagis Sicaklik

Ocak 45.8 66.8 -1.4 15 67.9 -1.7

Subat 75 15.4 0.1 1.4 59.8 -0.6

Mart 194 1124 55 1.6 68.2 3.0

Nisan 38.8 422 7.4 9.3 58.3 8.5

Mayis 49.6 16.6 13.6 15.5 66.3 131
Haziran 74 62.2 175 16.1 451 16.7
Temmuz 0.2 22.6 21.4 21.2 12.8 19.6
Agustos 14 5.6 20.1 21 114 19.8

Eyliil 6.6 35.2 19.7 14.6 18.4 15.9

Ekim 4.6 0.8 15.4 9.9 33.5 10.8

Kasim 28.8 60.4 3.7 6.6 53.7 5.1

Aralik 22.6 69.4 3 2 75.9 0.6
Top./Ort. 366.8 509.6 10.5 10.0 571.3 9.2

Denemenin birinci ve ikinci yillarinda
yagis ortalama verilerinde farkliliklar
goriilmiis, ilk yilin yagis degerleri ikinci
yila gore daha az olmustur. Arastirmanin
yuriitildigi yillarda yagis miktari, uzun
yillar ortalamasina gore diisiik
bulunmustur.

3. Bulgular ve Tartisma
3.1. Bitki boyu

Bitki boyu ortalama degerleri birinci yil
90.33-149.27 cm arasinda degismis,
ortalama 132.60 cm belirlenmistir. En
yiiksek bitki boyu Futura 75 (149.27 cm) ve

Fedora 17 g¢esidinde (148.63 cm), en diisiik
Finola (90.33 cm) ve USO 31 (125.47 cm)
¢esidinde  bulunmustur  (Tablo  4).
Calismanin ikinci yili degerleri 78.18-
201.17 cm arasinda, ortalama 136.61 cm
olarak tespit edilmistir. Ikinci yilin ortalama
bitki boyu degerleri birinci yila gére daha
yiiksek olarak belirlenmistir. Bitki boyu
ikinci yil en yliksek sirasiyla Futura 75
(201.17 cm), Santhica 27 (144.87 cm),
Ferimon (138.53 cm) ¢esidinde, en diisiik
Finola (78.18 cm) ve USO 31 (120.13 cm)
¢esidinde bulunmustur (Tablo 5). Varyans
analiz sonuglarina gore cesitler arasinda
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bitki boyu degerleri her iki yilda % 0.01
seviyesinde énemli bulunmustur (Tablo 2,
3). Peeracci ve ark. (2021) farkli 11 kenevir
genotipinde 2 yil boyunca yiiriitiilen
calismada birinci yi1l 77.3-273.7 cm en
yiiksek Fibranova genotipinde, ikinci yil
184.4-333.7 c¢cm arasinda en yiiksek CS
genotipinde tespit edilmistir. Tsaliki ve ark.
(2021), Kuzey Yunanistan Thessaloniki,
bitki 1slah1 ve genetik arastirma enstitiisi
deneme arazisinde, 6 farkli monoik kenevir
¢esidinde 3 yil stire ile yapilan caligmada

birinci yil bitki boyunu ortalama 147.9 cm,
ikinci ve lgiincii yil ortalama 131.2 cm
olarak bulmus, en yiiksek Futura 75
cesidinde (165 cm) tespit etmistir. Sakar
(2022) yaptig1 ¢alismada kenevir erkek ve
disi bitkilerde bitki boyu degerini 203.40-
281.30 cm arasinda bulmustur. Amaducci
ve ark. (2008) bitki yogunlugu ve hasat
zamanimin kenevir lif verimi ve kalitesi
iizerine etkisinin arastirildigr ¢alismada
bitki boyunu ortalama 174.00-192.00 cm
olarak bildirmistir.

Tablo 2. Kenevir gesitlerinde 2020 yili incelenen Ozelliklerin, varyans analiz sonuglari (kareler
ortalamas1) ve 6nemlilik seviyeleri

Varyasyon Bitki Teknik sap Sap Biyolojik Kuru sap Lif Tohum
Kaynaklar boyu uzunlugu capi1 verim verimi verimi verimi
Tekerriir 80.50 55.82 650.5 14100.6 2677 4158™ 545.05
Cesit 1559.5"  6206.9™ 1.16 345302™ 44886™ 11452  2630.8™
Hata 76.19 89.65 0.73 22851 2467 527.6 3185
Genel 512.97 1884.8 0.85 116660 14968 4168 1025.2
CV (%) 6.54 10.30 11.12 15.56 15.79 18.65 10.06

3.2. Teknik sap uzunlugu

Calismanmn birinci  yili  teknik sap
uzunlugu ortalama degerleri 65.47-116.17
cm arasinda ortalama 102.75 cm olarak
belirlenmistir (Tablo 4). En yiiksek teknik
sap uzunlugu USO 31 (116.17 cm), ile
Futura 75 (114.27 cm), Fedora 17 (112.97
cm) cesitlerinde, en diisiikk Finola (65.47
cm) ve Ferimon (97.40 cm) cesitlerinde
bulunmustur. Denemenin ikinci  yili
ortalama degerleri  56.23-133.23 cm
ortalama 99.13 cm belirlenmistir (Tablo 5).
En yiiksek teknik sap uzunlugu Futura 75
(133.23 cm), Fedora 17 (107.77 cm) ve
Ferimon (106.60 cm) ¢esitlerinde, en diistik
Finola (56.23 cm) ve USO 31 (84.43 cm)

Tablo 3. Kenevir gesitlerinde 2021 yili incelenen

ortalamasi) ve 6nemlilik seviyeleri

cesitlerinde tespit edilmistir. Varyans analiz
sonuglarina gore ¢esitler arasinda teknik sap
uzunlugu degerleri her iki yilda Onemli
bulunmustur (Tablo 2, 3). Koger, (2022)
yaptigi calismada kenevir g¢esitlerinin
teknik sap uzunlugunu 43-62-148.62 cm, en
yliksek Futura 75 ¢esidinde, popiilasyonlar
arasinda disi  bitkilerin teknik  sap
uzunlugunu 45.72-196.50 cm, erkek
bitkilerde 47.22-253.53 cm olarak en
yiksek Narlisaray popiilasyonundan elde
ettigini bildirmistir. Yazici ve ark. (2020)
kenevir  genotiplerinde  teknik  sap
uzunlugunu 60.24-231.18 cm arasinda, en
yiksek Narlisaray, Maltepe ve Van
popiilasyonlarinda tespit etmistir.

ozelliklerin, varyans analiz sonuglar1 (kareler

\Iéaryasyon Bitki boyu Teknik svap Sap cap1 Blon_OJlk Kurq sap Lif verimi Toh_um
aynaklari uzunlugu verim verimi verimi
Tekerriir 61.5 253.5 0.85 113705 11099" 2600" 7802*"
Cesit 47547 2042.9™ 13.1™ 795070™" 138046™ 15607 3588™
Hata 226.2 68.86 1.63 42595 1967 511.6 618.9
Genel 1538.8 671.1 4,92 272277 43064 5197 2337
CV (%) 11.00 8.36 17.46 9.70 8.58 12.66 14.70
3.3. Sap capi bulunmustur. En yiiksek sap ¢apt USO 31
Sap c¢ap1 birinci yilda 6.87-8.43 mm (843 mm) ve Finola (8.17 mm)
arasinda ortalama 7.64 mm olarak cesitlerinde, en diisiik sap cap1 Futura 75

10
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(6.87 mm) ve Futura 75 (6.87 mm)
¢esidinde  belirlenmistir  (Tablo  4).
Calismanin ikinci yili sap c¢aplart 4.53-
10.97 mm arasinda ortalama 7.27 mm
olarak bulunmustur. Futura 75 (10.97 mm),
Fedora 17 (7.40 mm ve Ferimon (7.40 mm)
cesitlerinde en yiiksek sap cap1 degerleri
elde edilmis, en diisiik deger ise Finola

(453 mm) ve USO 31 (6.60 mm)
cesitlerinde  belirlenmistir  (Tablo  5).
Kenevir genotiplerinde 3 yil siire ile yapilan
calismada sap cap1 birinci yil 5.6-8.9 mm,
ikinci y1l 3.8-5.0 mm, igiincii yil 4.0-6.5
mm olarak belirlenmistir (HOppner ve
Hartmann, 2007).

Tablo 4. Kenevir ¢esitlerinde 2020 y1li incelenen 6zelliklerin ortalama degerleri ve gruplandirilmasi

Cesitler Bitki Teknik sap Sap Biyolojik Kurusap oo Tohum
boyu uzunlugu capl1 verim verimi rverimi verimi
Fedora 17 148.632 112,972 7.50% 11750.0% 3841.7% 1312.0bc 2014.02
Ferimon 134,332 97.40P 7.03%® 9516.7b¢ 3066.7¢ 1233.7bc 1963.02
Finola 90.33¢ 65.47°¢ 8.17% 3633.3¢ 920.0¢ 183.7d 1202.0°
Futura 75 149.272 114.27% 6.87P 12150.0% 4042.02 1608.32 1902.3?
Santhica 27 147.572 110.232 7.87% 12716.78 4200.02 2020.02 1751.0?
USO 31 125.47° 116.17° 8.43¢2 8513.3° 2796.7¢ 1030.0°¢ 1805.3?
Genel Ort. 132.60 102.75 7.64 9713.3 3144.5 1231.3 1772.9
LSD (o.05) 15.80 17.16 1.55 2739.9 900.2 416.2 323.4

3.4. Biyolojik verim

Biyolojik kiitle verimi ¢aligmanin birinci
yilinda 3633.3-12716.7 kg ha? arasinda
ortalama 9713.3 olarak belirlenmistir. En
ylksek biyolojik kiitle verimi Santhica 27
(12716.7 kg ha®), Futura 75 (12150.0 kg ha-
1), Fedora 17 (11750.0 kg ha') ¢esitlerinde
bulunmustur. En diisiik deger ise Finola
(3633.0 kg ha') ve USO 31 (8513.3 kg ha"
1y ¢esitlerinde tespit edilmistir. Caligmanin
ikinci yili biyolojik kiitle verim degerleri
12200.0-25516.7 kg ha, arasinda ortalama
21255.8 kg hal, olarak bulunmustur. En
yiiksek deger Futura 75 (25516.7 kg ha),
Fedora 17 (25385.0 kg ha'), Ferimon
(23668.3 kg hal) cesitlerinde, en diisiik
deger ise Finola (12200.0 kg ha) ve USO
31 (18388.3 kg hal) cesitlerinde
belirlenmistir. Varyans analiz sonuglarina
gore cesitler arasinda biyolojik verim
degerleri her iki yilda 6nemli bulunmustur
(Tablo 2, 3). Koger, (2022) kenevir gesit ve
popiilasyonlarinda  yaptig1  ¢alismada
biyolojik kiitle verim degerini 26360.0-
54796.7 kg ha* olarak tespit etmistir.

3.5. Kuru sap verimi

11

Denemenin birinci yilinda kuru sap
verim degerleri 920.0-4200.0 kg ha?,
ortalama 31445 kg hal, olarak
bulunmustur. En yliksek deger sirasiyla
Santhica 27 (4200.0 kg ha?) Futura 75
(4042.0 kg ha') Fedora 17 (3841.7 kg ha®)
cesitlerinde, en diisiik deger Finola (920.0
kg ha?l) ve USO 31 (2796.7 kg hal)
cesitlerinde tespit edilmistir. Calismanin
ikinci yilinda kuru sap verim degerleri
1733.7-7934.0 kg ha?, arasinda ortalama
5162.7 kg ha?, bulunmustur. En yiiksek
ortalama deger, Futura 75 (7934.0 kg ha™,
Santhica 27 (6128.7 kg ha') ve Ferimon
(5917.3 kg ha'l) cesitlerinde, en diisiik
deger Finola (1733.7 kg ha') ve USO 31
(3764.7 kg hal) cesitlerinde belirlenmistir.
Cesitler arasinda kuru sap verim degerleri
varyans analiz sonuglarina gore Onemli
bulunmustur (Tablo 2, 3). Sakar, (2022)
yaptig1 calismada kenevir erkek ve disi
bitkilerin ortalama kuru sap verimini
12315.0-14808.0 kg ha!,  olarak
belirlemistir. Yazici ve ark. (2020) kenevir
cesit ve  popililasyonlarinda  yaptigi
calismada kuru sap verimini 825.4-31437.5
kg hat, olarak bildirmistir.
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Tablo 5. Kenevir ¢esitlerinde 2021 yil1 incelenen 6zelliklerin ortalama degerleri ve gruplandirilmasi

Cesitler Bitki Teknik sap Sap Biyolojik Kuru sap Li - Tohum
9 - L if verimi L
boyu uzunlugu capi verim verimi verimi
Fedora 17 136.80° 107.77° 7.40° 25385.0? 5498.0° 1787.7%¢ 2343.32
Ferimon 138.53° 106.60° 7.40° 23668.32 5917.3° 2162.7% 1777.7°
Finola 78.18° 56.23¢ 4.53¢ 12200.0° 1733.7¢ 526.0¢ 1416.0°
Futura 75 201.178 133.232 10.972 25516.72 7934.0? 2496.0? 1455.3°
Santhica 27 144.87° 106.57° 6.77% 22376.78 6128.7° 229132 1512.7°
USO 31 120.13° 84.43° 6.60b° 18388.3° 3764.7° 1451.0¢ 1645.7°
Genel Ort. 136.61 99.14 7.28 21255.8 5162.7 1785.8 1691.8
LSD (o.05) 27.26 15.02 2.30 3740.9 803.8 409.8 450.8
3.6. Lif verimi 3.7. Tohum verimi

Kenevir gesitlerinde birinci yil lif verim
degerleri 183.7-2020.0 kg ha?, arasinda
ortalama 1231.3 kg ha, bulunmustur. En
yiiksek lif verimi Santhica 27 (2020.0 kg ha”
1, Futura 75 (1608.3 kg hal), en diisiik
deger ise Finola (183.7 kg ha!) ve USO 31
(1030.0 kg ha?l) cesitlerinde tespit
edilmistir (Tablo 4). Calismanin ikinci
yilinda lif verim degerleri 526.0-2496.0 kg
halarasnda 1785.8 kg hal olarak
belirlenmistir. En yiiksek lif verimi Futura
75 (2496.0 kg hal), Santhica 27 (2291.3 kg
hal), Ferimon (21627 kg hal)
genotiplerde, en diisilk deger ise Finola
(526.0 kg hat) ve USO 31 (1451.0 kg ha'®),
cesitlerinde tespit edilmistir (Tablo 5).
Varyans analiz sonuglarma gore cesitler
arasinda lif verim degerleri her iki yilda
onemli bulunmustur (Tablo 2, 3). Amaducci
ve ark. (2008) kenevirde hasat zamani ve
bitki yogunlugunun lif verimi ve kalitesi
lizerine etkisinin belirlendigi ¢aligmada lif
verimini ortalama 1680.0-1940.0 kg ha*
olarak belirlemistir.
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Cesitler arasinda tohum verim degerleri
onemli farkliliklar gostermistir. Calismanin
birinci y1l1 tohum verimi ortalama degerleri
1202.0-2014.0 kg ha?, arasinda ortalama
1772.9 kg ha' olarak bulunmustur. En
yiiksek verim degeri Fedora 17 (2014.0 kg
hat), Ferimon (1963.3 kg ha*) ve Futura 75
(1902.3 kg hal), cesitlerinde, en diisiik
deger ise Finola (1202.0 kg hal) ve
Santhica 27 (1751.0 kg ha), cesitlerinde
elde edilmistir. Tohum verimi ikinci yilinda
1416.0-2343.3 kg hal, arasinda ortalama
1691.8 kg ha?, olarak bulunmustur. En
yiiksek tohum verimi Fedora 17 (2343.3 kg
hal), Ferimon (17777 kg hal),
cesitlerinde, en diisiik deger ise Finola
(1416.0 kg ha't, ve Futura 75 (1455.3 kg ha"
1) ¢esitlerinde tespit edilmistir. Yazici
(2022) Yozgat ekolojik kosullarinda
kenevir lizerine yaptigi calismada tohum
verimini ortalama 820.8-940.8 kg ha'
olarak belirlemistir. Yazici ve ark. (2020),
kenevir  ¢esit ve  popiilasyonlarin
degerlendirildigi calismada tohum verimini
729.8-4748.7 kg ha* olarak bulmustur.
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Genel ortalama
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Sekil 1. Kenevir cesitlerinde iki yilin (2020 ve 2021) birlestirilmis ortalama verim degerleri

4. Sonuc ve Oneriler

Bu calismada, kenevir ¢esitlerinin
Yozgat ekolojik kosullarinda baz1 verim ve
verim Ozellikleri incelenmistir. Cesitlerin
verim degerleri adaptasyon kabiliyetleri ile
dogrudan  iligkili  olup, ¢alismanin
sonucunda  ¢esitler arasinda  Onemli
farkliliklar tespit edilmistir. Arastirmada
incelenen ozelliklerde teknik sap uzunlugu,
sap capt ve tohum verim degerleri birinci
yilda daha yiiksek, bitki boyu, biyolojik
verim, kuru sap verimi ve lif verim degerleri
ise ikinci yilda daha yiiksek bulunmustur.
Tki yilin sonugclar1 birlikte
degerlendirildiginde ortalama bitki boyu
134.61 cm, en yiiksek Futura 75 ve Santhica
27 gesitlerinde, teknik sap uzunlugu 100.95
cm en yiiksek Futura 75 ve Fedora 17, sap
¢apt 7.46 mm en yliksek Futura 75 ve USO
31, biyolojik kiitle verimi 15484.6 kg ha*
en yiiksek Futura 75 ve Fedora 17, kuru sap
verimi 4153.6 kg/ha en yiiksek Futura 75 ve
Santhica 27, lif verimi 1508.5 kg ha™ en
yiiksek Futura 75 ve Santhica 27 ve tohum
verimi 1732.4 kg ha* en yiiksek Fedora 17
ve Ferimon c¢esitlerinde belirlenmistir
(Sekil 1). Cesitler arasinda Futura 75
¢esidinde, tohum verimi hari¢ tiim
incelenen Ozelliklerde daha yiiksek verim
elde edilmistir. Finola ¢esidi ise en erkenci
cesit olarak tespit edilmistir. Yozgat
ekolojik kosullarinda lif verimi agisindan
Futura 75 ve Santhica 27, tohum verimi igin
Fedora 17 ve Ferimon ¢esitlerinde daha iyi
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sonuglar elde edilmistir. Verim degerleri
iistiin olan ¢esitlerin 1slah programlarinda

degerlendirilerek  daha  {istlin  verim
Ozelliklerine sahip yeni cesitler elde
edilebilir.
Yazarlarin Katki Beyam

Yazarlar  makaleye esit katkida
bulunduklarini, makalenin yayina hazir son
halini gordiiklerini/okuduklarini ve
onayladiklarini beyan ederler.
Cikar Catismas1 Beyam

Tiim yazarlar, bu caligma icin herhangi
bir ¢ikar c¢atismasi olmadigini  beyan
etmektedir.
Finansman

Bu ¢alismaya 6608-ZF/20-406 numarali
Bilimsel Arastirma Projeleri (BAP) ile
destek saglayan Yozgat Bozok Universitesi
Proje  Koordinasyon  Uygulama ve
Arastirma  Merkezi’ne  tesekkiirlerimi
sunarim.
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Ozet

Nanoteknoloji ¢esitli endiistrilerdeki yaygin uygulamalariyla ¢oktan yerini almigtir. Nanomalzemelerin ticari
diizeydeki genislemelerinden gida, tarim sektdriiniin de pay aldigi goriilmektedir. Nanomalzemeler, tadim
etkilemeksizin yag ve seker seviyelerini diisiirmek, gidalari daha uzun siire taze tutmak igin ambalaj1 gelistirmek
veya gidanin bozulup bozulmadigini tiiketicilere bildirmek i¢in halihazirda kullanilmaktadir. Tarimda ise
tohumlarin dayanikligini artirmada, {iriinlerde hasara yol agan hastaliklarin tespitinde, giibre ve biiylimeyi
diizenleyicilerde kullanilmaktadir. Diger yandan nanodlgekte formiilasyonu yapilmis piyasaya siiriilmiis ve
cevreye salinmig pestisitler de mevcuttur. Nano parcaciklarin insan viicuduna girdigi zaman hiicrelere kadar
ulasabilme kabiliyetleri vardir. Her gelisen teknolojide oldugu gibi nanoteknolojiye dair gelismelerde de insan
unsurunun her tirlii ticari kaygidan uzak, on planda tutularak saglik ve giivenligin oncelikli oldugu
degerlendirilmelerden gegmesi gerekir. Saglikli bir topluma ait olmak bu bilinci gerektirir. Caligmada tarim ve
gidadaki nanoteknolojik uygulamalara deginilmis ve is sagligi ve giivenligi agisindan degerlendirmeler
yapilmigtir. Literatiirde yer alan ulusal, uluslararasi yayinlar, kongre bildirileri, giivenilir kurum ve kuruluslarin
internet siteleri ¢aligmanin zeminini olusturmustur.

Anahtar Kelimeler: Tarim gida, nanoteknoloji, risk, is saghgi ve giivenligi

The Concerns That New Technology Brings To The Agriculture And Food Sector

Abstract

Nanotechnology has already taken its place with its widespread applications in various industries. It is seen that
the food and agricultural sectors also share in the commercial expansion of nanomaterials. Nanomaterials are
already being used to reduce fat and sugar levels without affecting the taste, to improve packaging to keep food
fresh for longer, or to inform consumers if food is spoiled. In agriculture, it is used to increase the durability of
seeds, to detect diseases that cause damage to crops, to regulate fertilizers and growth. On the other hand, there
are also pesticides formulated at the nanoscale that have been released Tuesday and released into the environment.
Nano particles have the ability to reach cells when they enter the human body. As with any developing technology,
in developments related to nanotechnology, the human element should be kept away from all kinds of commercial
concerns, and health and safety should be evaluated as a priority. Belonging to a healthy society requires this
awareness. In the study, nanotechnological applications in agriculture and food were discussed and evaluations
were made in terms of occupational health and safety. National and international publications included in the
literature, congress proceedings, websites of reliable institutions and organizations have formed the basis of the
study.

Keywords: Agriculture and food, nanotechnology, risk, occupational health and safety
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1. Giris
Nanoteknolojide boyutlar1 1 ile 100
nanometre  (metrenin  milyarda  biri)

araliginda olan maddenin yeni cihaz, yeni
malzeme veya yeni yapilar olusturulmasi
amactyla manipiile edilmesi s6z konusudur.
Karbon nanotiipler, fullerenler,
titanyumdioksit yeni teknolojinin tirlinleri
olan nanomalzemelerden sadece bir kagidir.
Bu asamada kuantum mekanigine dair
kanunlarin gegerli olmasi maddenin fiziksel
ve kimyasal Ozelliklerinin  benzersiz
davranigina neden olur. Ayrica tane boyutu
azaldikca, ylizey alanmmin hacme orani
biiyiik 6l¢lide artmaktadir. Bu boyutlardaki
malzemelerin sergiledigi iistiin o6zellikler,
savunma sanayinden kozmetik sektoriine
kadar bir¢cok sektorde yeni {iiriinler elde
edilmesine yol agmistir. Havacilik alaninda
aerodinamik yiizeylerin kaplanmasinda,
kozmetik alaninda bakim kremlerinde,
ingsaat miihendisligi alaninda betonda,
tekstil alaninda leke tutmayan, yanmayan
liflerde gida alaninda tadi degismeksizin
seker ve yag oraninin azaltilmasinda, uzun
sireli muhafaza edilmesinde, tarim
alaninda pestisit kullaniminin
azaltilmasinda, suyun igilebilir seviyeye
getirilmesinde  nanoteknolojinin izleri
goriilebilir. UNESCO (Birlesmis Milletler
Egitim Bilim ve Kiiltiir Orgiitii), Birlesmis
milletlerin bin yillik gelisme hedefleri

kapsaminda nanoteknolojinin ilk 10
uygulamasini enerji depolama, iiretim ve
donustiirme, tarimsal verimliligin
arttirtlmasi, su aritma ve iyilestirme,

hastalik teshisi ve taramasi, ilag dagitim
sistemleri, gida isleme ve depolama, hava
kirliligi ve iyilestirme, insaat, saglik izleme,
vektor ve hasere tespiti ve kontrolii seklinde
belirtmistir (Karim, 2013). Bununla birlikte
bu denli biiyliyen, ekonomik ve sosyal
anlamda yarar getiren teknoloji ve tiretilen
malzemenin insan sagligina ve c¢evreye
getirdigi potansiyel riskler tam olarak
bilinmemektedir. Nanomalzemelere birincil
seviyede maruz kalanlar onlarla temas eden
calisanlardir. Calisanlarin  isyerlerindeki
refahinin ~ saglanmasi, i3 sagligr ve
giivenliginin temel amaclarindandir. Bu
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amagla is saghg ve giivenligi (ISG)
calismalar1 nanomalzemelere maruz kalan
calisanlarin giivenilir kosullarda saglikli
hallerini silirdiirebilmeleri i¢in proaktif
yaklagimlarla onlemlerin alinmas1 gerekli
kilar. Boyutlart itibariyle nanomalzemelerin
organizmaya girmesinin en olast yolu
solumadir. Soluma ile viicuda giren nano
boyuttaki parcaciklar akcigerler vasitasiyla
viicudun diger organlarina ulasabilir, hiicre
zarlarin1 gegebilir ve molekiiler seviyede
etkilesim yapabilir. Diger viicuda giris

yollar1 ise cilt ve yutma yoluyladir.
Nanoteknoloji ¢ok hizli bir sekilde
gelismeye devam ederken

nanomalzemelere maruz kalan is¢i sayis1 da
orantili olarak artmaktadir. Gelecekte
asbest tehlikesinde oldugu gibi sonuglarla
kargilasmamak icin toplumun korunmasi
adima devlet, kurum ve kuruluslar ve
igverenler, isletme sahiplerinin ortak bir
hareketle tehlike ve risklerine karsi onlem
almak i¢in seferber olmalidir.

2. Materyal ve Yontem

Calisma nanoteknolojinin Tarim ve gida
sektorlinde  hangi  konularda  etkin
kullanildigina yonelik arastirmayr ve is
saglig giivenligi kapsaminda
degerlendirmeyi  amaglamaktadir.  Bu
amaca hizmet eden uygun yayinlara
ulagmak igin veri tabanlarindan
faydalanilmis, kabul gormiis gilivenilir
internet siteleri ve kamu kurumlarinin web
sayfalar1 aragtirmaya dahil edilmistir.
Nanoteknolojinin ~ tarim  ve
sektoriindeki yeri

Nanoteknoloji diger sektorlerde oldugu
gibi Tarim-gida sektériinde de gelismede
hizl1 bir ivmeye sahiptir. Bilimsel literatiir
arastirma veri tabanlarindan olan Google
scholar da arama motoruna “Agriculture-
Food Endustry, Nanotechnology”
kelimelerinin 2000-2005 yillar1 arasinda
taramasi yapildiginda sadece 97 calisma
ortaya ¢ikarken, 2005-2010 yillar1 arasinda
381, 2010-2015 yillar1 aras1 824, 2015-2020
yillar1 arasinda 1690 ve 2020-2023 yillar
arasinda 1500 calisma ¢ikmasi yukaridaki
ifadenin bir kanitidir. Gliniimiiz
endiselerinden olan dogal kaynaklarin

gida
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sirdurtilebilirligi, iklimsel degisiklikler,
kentlesme, zararli bitkilerin ve haserelerin
yok edilmesinde kullanilan herbisit,
pestisitlerin  birikmesi tarimi  birinci
dereceden etkileyen unsurlardandir.
Muadillerine gore nanopestisitlerin
tarimdaki verimliligi yiiksek ve
stirdiiriilebilir olsa da olumsuz etkilerini
gormek ve belirsizlikleri netlestirmek igin
daha fazla aragtirmaya ihtiya¢ vardir (Wang
ve ark., 2022). Mahsiil verimini artirmada
nano Olcekteki  giibreler, pestisitler,
herbisitler ve bitkinin biiylimesine katki
veren  diizenleyiciler  kullanilmaktadir
(Ditta, 2012). Tarimsal verimlilik ve
sirdiiriilebilir ~ bir gida  sistemindeki
faydalari, firsatlar1 ve riskleri agisindan
degerlendirildiginde nanoteknolojinin
kabul gérmeye ihtiyaci vardir (Handford ve
ark., 2014). Tarimda ve gida triinlerinde
nanoteknolojik uygulamaya sahip birgok
teknik ve tirtin gelistirilmektedir (Dasgupta
ve ark., 2015). Tohumlardan kaynakli
hastaliklarin tespiti, haserelerin gercek
zamanli tespiti konusunda nanopargacik
tabanl sensorler kullanilmaktadir.
Nanoparcaciklarin  organik tarimda ve
tohum ilaglamalarinda yer almasi biyo
giivenlik  endigelerini  de  beraberinde
getirmektedir (Yadav ve ark., 2019).
Nanopargaciklarin kendilerine has
Ozelliklerinden dolay1r hiicrelere kadar
niifuz etmesi veya kan yoluyla akcigerlere
ulasmasi miimkiindiir. Bu sebepten tarim
ve gida Tlzerindeki uygulamalarinda
toksisite durumlarinin dikkatle g6z oniinde
bulundurulmasi gerekir (Demirbilek, 2015).
Gida  endiistrisinde,  0giitme  veya
maddelerin  toplanmas1  yaklagimlariyla
mikro veya nano boyutta gida malzemeleri
tiretmek i¢in bir¢cok girisimde (6rn.gidalarin
ambalajlanmasi) bulunulmustur (Chau ve
ark., 2007). Tarim sektoriindeki
nanoteknoloji uygulamalar1 mabhsiillerin
verimliligini artirir ve ¢evre koruma
maliyetlerini azaltir nanogiibreler ¢oziiniir
giibrelere miikemmel bir alternatiftir
(Abobatta, 2018). Tasarlanmis
nanomalzemeler hakkindaki sinirl bilgi ve
potansiyel risklerinin insan sagligi tizerinde
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etki ~baz1  internet
kaynaklarinda raporlagtirllmistir  (ETC,
2010). So6z konusu rapor 2005 de
yayimlanmig raporun revize hali olup
politikacilarin ~ nanoteknolojinin ~ hizh
ilerleyisinin bir bedeli oldugunu ve gerekli
diizenlemelerin yer almasinin ihtiyag
oldugunu kabul ettikleri belirtilmistir.
Avrupa Gida Giivenligi Otoritesi (EFSA)
gida ve hayvan yemlerindeki
nanoteknolojik  yeniliklerin giivenligine
iliskin ihtiyag duyulan testlere iliskin
kilavuz sunmustur (EFSA, 2018). Kilavuz
gida, yem, katki maddeleri pestisitler ve
temas eden malzemeleri kapsamaktadir.
Ingiltere’nin gida bilimi ve teknolojisi ile
ilgilenen profesyonel kuruluslardan IFST
nanoteknoloji bilgi beyanimi giincelleyerek
tarim, gida, gidalarin paketlenmesi, gida
takviyelerindeki nanoteknolojik
uygulamalarin kamu kaygilarin
degerlendirerek giivenlik, risk ve gida
giivenligini 6zetlemistir (IFST, 2019). Gida
Giivenligi ve Uygulamali Beslenme
Merkezi (CFSAN) gida ve kozmetik
sektoriinde yer alan nanomalzemeleri
aragtirarak  bilime dayali yOnergeler
sunmay1 amacglamaktadir (FDA, 2018).
FDA, nano tiirevli maddenin gida ambalaj
malzemesinden gidaya sizma ihtimalini
incelerken, nanomalzemenin  giivenlik
kaygis1 yaratip yaratmayacagma dair
potansiyel toksisitesi i¢in farkli yaklagimlar
kullanmaktadir. 2021 FDA Bilim formunda
nanoteknolojik ambalajlamalarda
depolanan yiyecek igeceklerde giimiis
nanopartikiiller biriktigine dair poster
sunum yer almistir (Yang ve ark., 2021).

olusturabilecegi

Nanomalzemelerle calismalarda saghk
ve giivenlik

Nanopargaciklara hava yolu, cilt veya
sindirim yolu ile maruz kalmanin ¢ok ¢esitli
saglik etkileri vardir. Ornek olarak fareler
bazinda nanogiimiis parcaciklarinin {ist
solunum  yolunu  kullanarak  beyne
ulasabilecegi belgelenmesi (Haase ve ark.,
2012), Titanyumdioksitin  Uluslararasi
kanser aragtirma ajansi1 (IARC) tarafindan
muhtemel kanserojen olarak
smiflandirilmas1 (Baan ve ark., 2006)
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verilebilir. Calisma sahasi fark etmeksizin
nanoteknoloji ile ¢alisanlarin is sagligi ve
giivenligini  yonetmek bir dizi unsuru
kapsar. Amerika Ulusal Mesleki Giivenlik
ve Saglik Enstitiisii (NIOSH) ‘a gore bunlar
tehlikenin tanimlanmasi ve karakterize

edilmesi, maruziyet durumunun
belirlenmesi, riskin yonetimi ile kontrol ve
denetim  prosediirlerinin  gelistirilmesi

seklindedir (CDC, 2009).

Nanomalzemelerin tanimlanmasi
Boyutlar1 6zellikle 100nm den kiigiik
olan kasith iretilen yani tasarlanan
nanomalzemelerin is saghg ve giivenligi
konusunda risk olusturup olusturmadigi
belirsizdir. Bu asama calisanlarin yaptiklari
islerde karsilastiklart potansiyel olarak

tehlikeli olan nanomalzemelerin
tanimlanmast  ve izlenmesi amaciyla
malzemenin spesifik ozelliklerinin
belirlenmesini  ve  canli  ortamdaki
zehirliliginin bilinmesi amaciyla
toksikolojik  arastirmalar  yapilmasini
kapsar.

Maruziyet durumu

Maruziyet durumu nanomalzemelerin
isyerindeki saglik veya giivenligine dair bir
risk olusturup olusturmamasi durumunu
belirlemede kritik bir durumdur. Bu nedenle
calisanlarin maruz kalma yolu, maruziyet
varsa miktarin1 ve potansiyel maruziyet
sikliginin belirlemesi gerekir. Maruziyetin
dogru Olgiilebilmesi i¢in  ¢alisanlarin
solunum yollar1  lizerinden numune
toplanmasi, ayni sekilde isyeri havasindan
numune alinmasi maruziyet konusunda
aciklayicidir.

Riskin degerlendirilmesi

Risk, bir tehlike varliginda ve ¢alisan bu
tehlikeye maruz kalmasi durumunda ortaya
¢ikar. Riskin yoOnetilmesinde yapilan nitel
veya nicel risk degerlendirmesi sonucunda
uygun Onleyici tedbirler gelistirilir. Bu
onlemler hiyerarsik sekilde tehlikenin
ortadan kaldirilmasi, daha az tehlikeli
olanla degistirilmesi (ikame), izolasyon,
havalandirma gibi miihendislik 6nlemleri
ve en son amacina uygun kisisel koruyucu
donanim olarak siralanir.
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Kontrol ve gozlem

Risk degerlendirmesinden ortaya ¢ikan
tedbirler dizisinin igyerinde
uygulanabilirligi konusunda kontrol ve
denetim islemlerini kapsar. Kontrollerin
stirekli olmas1 isyerindeki maruziyetin
tyilestirilmesine ve ¢alisanlarin  saglik
giivenligine katki sunar.

3. Oneriler ve Sonuglar
Nanoteknolojinin bircok alanda
yenilikler sagladig1 ve kolayliklar getirdigi
sir degildir. Tohumlarin fideye doniismesi
ve Uriin vermesine kadar gecen siirede
cevresel etkilerden zarar gormesinin
azaltilmasi, su tutulumunun artmasi,
bitkinin hastaliklardan ve zarar veren
boceklerden korunmasi yoniinde nano
katkili igeriklerden faydalanilmaktadir.
Esas problem o6zellikle miihendislik tirtini
olan tasarlanmis nano yapili malzemelerin
dogasi geregi risk olusturup
olusturmadigidir. Bu yeni teknolojinin
emniyetli bir sekilde ilerlemesi ve olumlu
katkilarindan faydalanmaya devam etmek
icin tehlike, maruziyet, risk ve kontrol
onlemleri  bakimindan  cevaplanmayi
bekleyen ¢ok soru vardir. Toplumda
nanomalzemelerin ~ piyasadaki  hacmi
arttikga hali hazirda maruz kalan ¢alisan
sayis1 daha da artacaktir. Nano yapili
malzemenin islenmesi, iretilmesi,
kullanim1 esnasinda mevcut olan en iyi
bilimin isleyise katilmasi, ¢alisanlara,
isletme sahiplerine veya isverenlere, is
giivenligi uzmanlarima nanoteknolojiye
yonelik egitim Ogretim materyallerin
geligtirilmesi  ve yayginlagtirilmasi  bu
konudaki bilincin artirilmasinda yardime1
olur. Nanopargacigin toksisitesi konusunda
saglik  riski  olusturup  olusturmadigi
universite, 6zel sektor, devlet kurumlari ile
is birligi yapilmas1 ile belirlenebilir.
Nanoteknoloji ile ¢alisanlarin korunmasini
artirmak icin yeni teknolojik araglar
(sensorler, daha etkin filtreler, daha iyi
koruyucu ekipmanlar gibi) gelistirilebilir.
Glinlimiiz  tehlikelerinden olan  iklim
degisiklikleri,  kiiresel 1sinma  gibi
olumsuzluklar tarim sektdriinde istenmeyen
sonuclara sebep olmaktadir ve gida
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giivenligini de dogrudan etkilemektedir.
Nanomalzemelerin tarim gidadaki
potansiyel uygulamalari, getirdigi riskler ve
gida giivenligi devletin kurumlar1 basta
olmak iizere toplumsal boyutta ele alinmali
ve isleyisinde nano yapili malzeme
kullanan isletme sahiplerine tanitilmalidir.
Halihazirdaki nano igeren {riinler igin
uygun diizenlemeleri yapilirken giivenlik
standartlarinin da hazirlanmasina ihtiyag
vardir. Boylece nanoteknolojinin
beraberinde getirdigi riskleri proaktif bir
sekilde en aza indirgenirken faydalarindan
yararlanmaya devam edilebilir.
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Akkaraman Koyunlarinda Yapag Verimi ve Kimi Yapag Ozellikleri
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Ozet

Bu arastirma da, Ankara ili, Haymana ilgesi, Sindiran Mahallesi’nde yetistirilen bir akkaraman koyun siiriisiindeki
60 bas koyunda; koyunlarin kirkimdaki canli agirlig1 ve yapagi verimi ile yapagidan drnekler alinmis, yapagi verim
ve kimi yapag1 6zellikleri (randiman (%), elyaf ¢ap1 (incelik, pm), elyaf uzunlugu (uzunluk, mm), elastikiyet (%)
ve mukavemet (cn tex')) incelenmistir. Ayrica kirkimdaki canli agirlik ile yapagi verimi ve yapag ozellikleri
arasindaki iliskiye bakilmistir. Yapagi 6zelliklerine koyun cinsiyet ve yasinin etkisi de incelenmistir. Etkisi
incelenecek faktorler arasinda 6nemli interaksiyon bulunmadigi varsayilarak, ¢evre faktorlerinin analizinde en
kiiciik kareler metodu kullanilmistir. Gruplar arasindaki farkliliklarin 6nem testi ise Duncan testi ile yapilmistir.
Anahtar Kelimeler: Akkaraman, canli agirhik, yapagi verimi, yapagi 6zellikleri

Wool Efficiency and Some Wool Properties in Akkaraman Sheep

Abstract

In this research, in 60 sheep of Akkaraman sheep herd raised in Ankara province, Haymana district, Sindiran
District; The live weight and fleece yield of sheep at shearing and fleece samples were taken, wool yield and some
fleece properties (efficiency (%), fiber diameter (fineness, pm), fiber length (length, mm), elasticity (%) and
strength (cn tex?)) were examined. In addition, the relationship between the live weight of the shepherd and the
wool yield and wool characteristics were examined. The effect of sheep gender and age on fleece properties was
also investigated. Assuming that there is no significant interaction among the factors whose effect will be
examined, the Least Squares Method was used in the analysis of environmental factors. The significance test of
the differences between the groups was done with the Duncan test.

Keywords: Akkaraman, live weight, wool yield, wool properties
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1. Giris

Koyunlarda gerek vyapagi verimini
gerekse  yapagi  kalite  ozelliklerini
hayvanlarin  yetistirilme ve beslenme
kosullar etkilemektedir. Kalitsallig1 yiiksek
olmasina ragmen, kontrollii ve iyi g¢evre
sartlarinda yapagi verim ve Kkalitesi
iyilesebilmektedir. Bu nedenle arastirmanin
bizzat yetistirici isletmesinde, yetistirici
sartlarinda yapilacak olmasi ve yapagi
ozellikleri ile baz1i ¢evre sartlarinin
(koyunun kirkimdaki canli agirligi, yasi ve
cinsiyeti) arastirilmasi Ozgiin  degerini

olusturmaktadir. Akkaramanin  bilinen
yapagr Ozellikleri nedeniyle, yapagi
Ozellikleri  yillardir arastirma  konusu

yapilmamaktadir. Literatiirde yapag1 verimi
ve ozellikleriyle ilgili oldukca eski bilgiler
kullanilagelmektedir. Bu ¢alismanin 6nemi,

yetistirici sartlarindaki akkaraman
koyunlarinda yapagi verimi ve
Ozelliklerinin belirlenerek, akkaramanin

yapag Ozellikleri hakkinda giincel veriler
elde edilmesidir. Calismada elde edilen bu
yeni veriler hem 1slah ¢aligmalarinda
yardimc1 olabilecek hem de literatiire katki
saglayacaktir.

2. Materyal ve Yontem

Arasgtirmanin ~ hayvan  materyalini
yetistirilen 60 bas akkaraman koyunu ve
onlarin yapagilari olusturmustur.
Kirkimdan onceki gece ve kirkim siiresince
hayvanlar a¢  birakilacak, yemleme
yapilmistir. Hayvanlar kirkimdan 6nce 500
g hassasiyetle tartilarak canli agirliklar:
belirlenecek, ayni anda (kulak numarasi ve
kayitlart olmadigindan) dislerine bakilarak
yaslar tayin edilmistir. Belirlenen agirlik,
yas ve cinsiyetler ayn1 anda kaydedilerek,
alian yapagi ornekleri ile birlikte kiiclik
naylon bir poset igerisine konacak ve

muhafaza edilmistir. Yapagi Ornekleri
Ertugrul’un  (1996) bildirdigi  sekilde
hayvanlarin  yan(kaburga) bdlgesinden

almmigtir. Her hayvandan yaklasik 30 g
yapagi ornegi alinacaktir. Kirkimdan sonra
her hayvandan kirkilarak elde edilen yapagi
miktar1 100 g duyarlikta kantarla tartilarak
belirlenmistir. Yapagi orneklerinde
Randiman (%), Elyaf Cap1 (incelik, pm),
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Elyaf Uzunlugu (Uzunluk, mm), Elastikiyet
(%) ve Mukavemet (cN/tex) gibi fiziksel
ozelliklerin (kalite kriterleri) tayini Lalahan

(Ankara) Uluslar Arasi Hayvancilik
Aragtirma ve Egitim Merkezi
Midirligi'nde ASTM  ve IWTO

standartlarina gore yapilmistir. Yapagi
randimant Emsen’in (1982) bildirdigi
sekilde; Randiman=Temiz yapagi agirligi
(g) + Temiz yapagi agirhgi (g) X % 14 /
Yapagi ornegi agirhigi(g) X 100 formiilii ile
hesaplanirken, Istatistik analizlerde yapag:
verim Ozelliklerine etkisi incelenecek
faktorler arasinda Onemli interaksiyon
bulunmadigi varsayilarak, cevre
faktorlerinin analizinde En Kiigiik Kareler
Metodu (Harvey, 1987) kullanilmistir.
Yapagi verimi ve 6zellikleri i¢in En Kiiciik
Kareler Varyans Analizinde asagidaki
matematik model kullanilmastir.

Yijkl = pt+aitbj+ckteijkl

Yijkl: 1. yastan, j. canli agirlik grubundaki
k.cinsiyetten 1. koyunun yapagi verim ve
ozellikleri (kirli yapagi verimi,randiman,
incelik, uzunluk, elastikiyet ve mukavemet)
u: Genel ortalama,

ai: 1. koyun yasinin etkisi, (i=<2, 3, 4, >5),
bj: j. canli agirhigmm etkisi [1.(41.50-
50.50kg), 2.(50.51-59.50kg) ve 3.(59.51-
68.50) grup)],

ck: k. cinsiyetin etkisi, k=1, 2 (Erkek, Disi),
eijkl: Hata etkisini ifade eder.

Gruplar arsindaki farkliliklarin 6nem testi
ise Duncan testi (Diizglines ve ark., 1993)
ile yapilmistir.

3. Sonuc ve Tartisma

Akkaraman koyunlar1 yazlar1 kurak ve
sicak, kislar1 soguk ve karli bozkir iklimine
uyum saglamistir. Fazla engebeli olmayan,
bitki ortiisii zay1f genis meralarda yetistirilir
bu arastirmada da bdyle bir yetistirme
ortaminda yetisen koyunlar incelenmistir.
Besleme karli donem disinda meraya
dayalidir. Karli kis aylarinda agirlikli olarak
samana dayali, az miktarda dane destekli
besleme uygulanir. Basit ve diisiik maliyetli
agillarda barindirilir. Aile, kdy veya sahis
striilerinde ve 30-500 bashk gruplar
halinde yetistirilmektedirler. Ankara ili,
Haymana ilgesi, Sindiran Mahallesi’nde
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yetistirilen ~ bir  akkaraman  koyun
stiriisiindeki 60 bas koyun iizerinde yapilan
aragtirma sonucunda yapagi 6zelliklerine ait

en kiigiikk kareler ortalamast Tablo 1’de
verilmistir.

Tablo 1. Akkaraman koyunlarda yapagi verimi ve Ozelliklerine ait en kii¢iik kareler ortalamalari

(EKKO) ve standart hatalar1 (SH)

Ki:/l;ryi?npiag' incelik Uzunluk Mukavemet Elastikiyet Randiman
N EKKO+SH EKKO+SH EKKO+SH EKKO+SH EKKO+SH EKKO+SH
GENEL 60 2.15+0.09 27.02+0.65 14.83+0.32 25.79£2.00 22.97+0.95 57.59+1.87
Cinsiyet 0s 0s 0s 0s 0s 0s
D 48 2.19+0.08 26.45+0.51 14.2740.25 24.05+1.58 24.14+0.74 60.25+1.47
E 12 2.10+0.21 27.59+1.27 15.40+0.63 27.52+£3.93 21.80+1.86 54.94+3.65
Yas o 0s = 0s 0s 0s
1 20 2.5240.122 26.23+0.85 15.43+0.42° 24.55+2.65 22.47£1.25 57.72+2.46
2 15 2.07+0.14° 26.54+1.04 14.77+0.51%® 26.20+3.21 23.26£1.51 58.85+2.98
3 13 1.92+0.13° 27.48+1.00 13.55+0.50° 24.29+3.10 21.94+1.46 59.17+2.88
4 12 2.06+0.16° 27.84+1.14 15.59+0.56* 28.12+3.52 24.22+1.66 54.63+3.27
Canh agirlik grubu (kg) 0s os 0s os 0s 0s
1. (45.00-55.50 ) 16 2.40+0.16 26.56+1.19 14.80+0.59 23.29+3.70 21.66+1.74 55.83+3.43
2. (55.51-64.00) 22 2.02+0.14 28.09+1.00 15.20+0.50 27.71£3.11 21.52+1.47 57.08+2.88
3.(64.01-100.00) 22 2.00+0.16 26.41£0.71 14.51£0.35 26.37+2.21 25.74+1.04 59.86+2.05

D: Disi, E: Erkek, **: P<0.01 seviyesinde 6nemli, OS: Onemsiz, a,b,c =Ayni siitunda farkli harflerle gosterilen ortalamalar arasindaki farklar gok 6nemlidir.

Buna gore 2.15+0.09 kg yapag: verdikleri
goriilmiistiir.  Kirli  yapagi  verimi
degerindeki farkliliklar genetik ve ¢evre
faktorlerinden kaynaklanmaktadir. Kirli
yapag1 veriminin mutlak olarak ortalamasi
alindiginda en diisiik ortalama bir yas
grubuna ve disilere, en yiiksek ortalama ii¢
yas grubuna ve erkeklere aitken, Harvey
istatistik analizi sonucu standardizasyon
yapildiktan sonra disilerin kirli yapagi
verimi erkeklerden daha fazla oldugu
goriilmiistiir. Kirli yapagi verimi {izerine
cinsiyet, yas ve canli agirlik grubunun etkisi
Oonemsiz oldugu tespit edilmistir. Kalite
siifi belirlemede incelik birinci sirada yer
almaktadir. Kaliteli iplik ve bu ipliklerden
elde edilen kaliteli kumastan yapilan
tirtinlerin kalitesi, yapagt kil inceligi ile
dogrudan iligkilidir. Arastirmada yapagi kil
incelik degeri 27.02+0.65 um olarak tespit
edilmistir. Bu arastirmada yapagi inceligi
tizerinde etkisi incelenen faktdrlerden canli
agirlik grubunun etkisi p<0.01 seviyesinde
onemli ve cinsiyet ve yasin etkisinin ise
onemsiz oldugu tespit edilmistir. Incelik
bakimdan her canli agirlik grubu, diger
gruplarla karsilagtirlldiginda aralarindaki
fark istatistik olarak onemlidir. Lif boyu
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iplik imalatinda ¢ekimi, biikiimii, iplik
yapisimt ve diizgiinliigiinti, iplik imalat
metodunu (uzun veya kisa lif iplik¢iligi)
etkilemektedir (S6nmez, 1963). Sanayide
kullanim sekline gore degerlendirildiginde
onemli bir unsur olan liille uzunlugu temel
alinmaktadir. Calismada lif uzunlugu
14.83+0.32 cm olarak hesaplanmistir. Bu
arastirmada yapagi kil uzunlugu iizerine
etkisi incelenen faktorlerden cinsiyetin
etkisi p<0.01 seviyesinde 6nemli ve yas ve
canli agirlik gurubunun etkisi ise dnemsiz
oldugu tespit edilmistir. Mukavemet;
yapagida dayaniklilik denilince, yapagiy1
olusturan  killarin  kopuncaya kadar
dayanabildigi agirligin gram cinsinden
degerini ifade etmektedir. Dayaniklilik
yapaginin 6nemli kalite belirtecidir. Tekstil

sanayisinde mukavemeti yiiksek
hammaddeler tercih edilmektedir
(Kaymake¢1, 2016). Bu aragtirmada
Akkaraman koyunu koyunlarimin

mukavemet degeri ortalamasi1 25.79+2.00
cN tex ™’ dir. Bu ortalamaya gore akkaraman
koyunlar1  kotli ¢evre sartlarma  ve
hastaliklara dayaniklidir. Saglam yapili ve
kanaatkardir. Yetersiz bakim besleme,
farkli ve degisken iklim kosullarinda
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yasayabilir. Yagl kuyruklu olusu nedeniyle
yetersiz besleme donemlerinde yasama
giicl yiiksektir. Yerli irklar i¢cinde en uysal
olanidir, sevk ve idaresi kolaydir. Siirii ve
analik i¢ gidisii iyidir. Uzun yol
yiirliylislerine dayaniklidir. Fakir
meralardan yararlanma yetenegi yiiksektir.
Bu arastirmada yasin, cinsiyetin ve agirlik
grubunun etkisinin 6nemsiz ¢ikmasinin
sebebi genelde koyun sayisinin az olmasi
nedeni ile varyasyonun ortaya ¢ikmasini
saglayacak verinin bulunmamasi1 olarak
aciklanabilir. Elastikiyet; kili iki ucundan
tutup esneterek bir miktar uzar ve tekrar
eski halini alabilmektedir. Fakat daha fazla
gerilim uygulanirsa korteks tabakasi iyice
gerilmekte ve hiicreler birbirinden ayrilarak
kil kopmaktadir (Sénmez, 1963). Yapagi
gdmlegini olusturan killarin uzama yetenegi
kotii oldugunda, yapagi fabrikada islenirken
fazla fire vermekte ve dolayisiyla yapagi
randimani diismektedir. Elastikiyet degeri
arastirma  siirisi  i¢in % 22.97+0.95
seklinde hesaplanmistir. Fiyat {izerinde en
fazla  etkisi olan  fiziksel  Ozellik
randimandir. Bu arastirmada hesaplanan
randiman degeri % 57.59+1.87°dir. Bu
sonu¢ Akkaraman koyunu koyununun Kaba
ve tniform olmayan koyun tipine girdigi
bilgisini desteklemektedir. Yerli irklar
icinde akkaraman koyunlar1 iri yapilidir.
Viicut dar ve uzundur. Sirt hatt1 diizdiir,
bazilarinda hafif bir ¢ukurluk gorilebilir.
Bas uzun ve dar, yiiz ¢iplak ve iizerinde
degisik biiytikliikte kakiil (hotoz) bulunur.
Koclarda bas hafif digbiikeydir. Uzun ve
sarkik kulaklidir. Bacaklar uzun ve saglam,
tirnaklar saglam ve serttir. Viicut rengi
genellikle beyazdir. Genellikle bas, burun,
kulak ve ayaklarda siyah lekeler bulunur.
Basg, boyun alt1 ve bacaklar yapagisizdir.
Yapagi kaba-karisik ve seyrektir. Koyunlar
boynuzsuzdur. Erkeklerde kiiciik yapili ya
da tam gelismemis boynuz bulunabilir. S
formunda yagl kuyrukludur. Kuyruk,
arkadan bakildig1 zaman {ist iiste oturmus
lic parca gorliinlimiindedir. Dipte genis ve
biiylik bir yag kitlesi, onun {istiinde kalp
seklinde daha kiicik ve yagl ikinci bir
parga, en lstte ise yagsiz, killi ve asagiya
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sarkan uzun kisim bulunur. Sonug olarak bu
arastirmada, Akkaraman koyununun yapagi
kalite Olciitleri degerlendirilerek, yapagisi
hakkinda giincel veriler alinmis ve 1slah
caligmalarina yon verebilecek sekilde
literatiire ve yapagi kalite ozelliklerinin
gelistirilmesi konusunda Onciiliik etmeye
katkis1  olmustur. Arastirma  siiriinlin
Straygarn sanayisi i¢in elverisli oldugu
sOylenebilir. Akkaramanin yapagisi kaba
karisik kabul edildiginden kumas sanayi
disinda  kaba  yapagilar  buralarda
kullanilabilir.
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Ozet

Bu ¢alisma, 2020 y1li yetistirme sezonunda normal ekim (5 Mayis) ve ge¢ ekimde (5 Haziran) pamukta (Gossypium
hirsutum L.) farkli defoliantlarin verim ve lif teknolojik 6zelliklerine etkisini belirlemek amaciyla yapilmustir.
Calisma, Sanliurfa-Harran Ovasi kosullarinda Sultantepe kéylinde tesadiif bloklarinda boliinmiis deneme desenine
gore 3 tekerriirlii olarak yiiriitiilmiistiir. Deneme de bitki materyali olarak Fiona ¢esidi kullanilmigtir. Defoliant
uygulamalarindan Finish Pro 765 (720 g 1'* Ethephon + 45 g It Cyclanilide), Genesiss (200 g It (Carfentrazone-
ethyl + 30 g I'* Diuron), Ethephon (720 g I'Y), Son Final (480 g I'* Ethephon+60 g I* Cyclanilide) adli kimyasallar
normal ve ge¢ ekimde kozalarin %60’ nin a¢tig1 déonemde uygulanmistir. Caligmada, ¢irgir randimani (%), 100
tohum agirligi (g), lif inceligi (mic.), lif mukavemeti (g tex?), lif iiniformitesi (%), lif uzunlugu (mm), yansima
(Rd), sarilik (+b) ve yabanct madde orani (TrAr %) belirlenmistir. Caligmadan elde edilen sonuglara gére Ekim
zamanin lif kalitesine 6nemli etki yapt1g1, defoliant uygulamalarimin lif inceligi disinda etki etmedigi goriilmiistiir.

Anahtar Kelimeler: Pamuk, defoliant, ekim zaman, lif kalitesi, ¢irgir randimani

The Effect of Different Chemical Applications Helping The Harvest on The Fiber
Quality of Cotton (Gossypium hirsutum L.) in Normal and Late Sowing

Abstract

This study was carried out to determine the effects of different defoliants on yield and fiber technological properties
in cotton (Gossypium hirsutum L.) in normal sowing (May 5) and late sowing (June 5). The study was carried out
in the Sultantepe village of Eyyiibiye district of Sanlurfa province in the 2020-2021 growing seasons according
to the randomized blocks of divided plots experimental design with 3 replications. From defoliant applications,
Finish Pro 765 (720 g I* Ethephon + 45 g I* Cyclanilide), Genesiss (200 g I"* (Carfentrazone-ethyl + 30 g I
Diuron), Ethephon (720 g I'%), Son Final (480 g) /I Ethephon+60 g I"* Cyclanilide) were applied in normal and late
sowing when 60% of the bolls were opened. In the study, ginning outturn (%), 100 seed weight (g), fiber fineness
(mic), fiber strength (g tex?), fiber uniformity (%), fiber length (mm), reflectance value (Rd), yellowness (b+) and
ratio of trash matter (TrAr %) were determined by examining. According to the results obtained from the study,
it was observed that the sowing time had a significant effect on the fiber quality, and the defoliant applications had
no effect other than the fiber fineness.

Keywords: Cotton, defoliation, sowing date, yield, open boll
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1. Giris

Pamuk (Gossypium  hirsutum L.)
kullanim alanlar1 bakimindan oldukga genis
bir kiiltiir bitkisi olmakla birlikte, bir¢ok
farkli endiistri dalinda hammadde gorevi
gormektedir. Uretimi yapilan kiitlii pamuk,
islenmesi bakimindan ¢ir¢ir ve hazir giyim,
cigidi ile yag sanayisi, liflerinden tekstil,
kiispesinden ise yem sanayisi alaninda 6ne
¢itkan oOnemli bir hammadde olarak
goriilmektedir. Tiirkiye’de 2020 yilinda 359
bin hektarlik alanda toplam 1.77 milyon ton
kiitlii pamuk tiretimi gergeklestirilmis olup
1.1 milyon ton pamuk ithal edilmistir.
Uretim bakimindan diinyada 7. sirada olan
tilkemiz, pamuk verimi a¢isindan (493 kg
dal) diinya ortalamasmn iistinde bir
degere sahip olan Onemli bir iilke
durumundadir. Ayrica tlilkemizdeki toplam
pamuk {retiminin % 60’1 Gilineydogu
Anadolu Bolgesi’nden elde edilmektedir
(TUIK, 2021).

Pamuk morfolojik olarak ¢ok yillik ve
indeterminate biiyiime 6zelligine sahip bir
bitki oldugundan optimum kosullar oldugu
siirece vejetatif biiylimesi devam etmekte
ve olgunlagsmasi gecikmektedir (Bondada
ve Oosterhuis, 2001; Tarig, 2018). Bu
nedenle Kkaliteli ve maksimum verimi elde
edebilmek i¢in pamugu zamaninda hasat
etmek son derece Onem arz etmektedir.
Genellikle, kiitlii pamuk hasadi yapilirken
temiz ve hasadin etkinligi yiiksek olmasi
istenmektedir. Pamugun hasadi elle veya
makine ile yapilacaksa oOnceden kalan
pamugun yapraklar1 doktiiriilmesi
gerekmektedir. Yaprak dokiimi, koza
acilim siiresini, bir ile li¢ giin kadar
kisalabilmekte ve birinci el kiitlide, % 1 ile
20 arasinda degisim gosteren bir oranda,
erkencilik saglanmaktadir (Ming-Wei ve
ark., 2013).

Pamuk bitkisinde yapragin dokiilmesi
hasada yardimci olmasinin yaninda ayni
zamanda lifinde beneksiz toplanmasini
saglayarak daha 1iyi kosullarda elde
edilmesini, hizli, verimli bir sekilde
toplamasini saglamak, ¢igin normal siireden
daha erken kurumasmi ve bu sebepten
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dolayr daha erken toplanmayi, tohum
kabugundaki clirlimenin gecikmesini ve
koza agcimina tegvik edilmesini
saglamaktadir (Edmisten, 1998). Bir ¢ok
arastirmaci ¢alismalarinda hasada yardimci
olmak  amaciyla  defoliant  (yaprak
doktiiriicii) ve koza acict kimyasallar
kullanmiglardir (Copur ve ark., 2010; Ming-
Wei ve ark., 2013; Singh ve ark., 2015;
Tashaev, 2016). Ethephon koza agic1 ve
genis bir sekilde hasada yardimci olarak
kullanilir. Koza ag¢may1 artirarak hasat
verimine olumlu katki yaptigindan dolay1
birgok arastiric1 tarafindan uygulanmistir
(Ming-Wei ve ark., 2013; Singh ve ark.,
2015).

Pamuk tariminda en 6nemli konulardan
ve yonetim kararlarinda birisi olan yaprak
doktiiriiclilerin ~ uygulama zamani1 da
oldukca Onemlidir. Yaprak doktiirtici
uygulama zamani dogrudan ya da dolayl
olarak lif wverimini, fiziksel [if kalite
ozelliklerini ve lifin kimyasal yapisi ile
tekstil irlintin kalitesini etkilemektedir.
Ekolojik ya da c¢evresel kosullar1 ve
planlamada aksamalar gibi cesitli etkenler
nedeniyle yaprak doktiriici uygulama
zamaninda gecikmeler kalite kayiplar1 ile
sonuglanmaktadir (Goktas ve Gormiis,
2021).

Calismanin  yapildigit Harran ovast
Tirkiye’nin en Onemli pamuk iiretim
merkezidir. Ancak bazi yillarda erken gelen
sonbahar yagmurlarinin hasadi  6nemli
Olciide geciktirmektedir. Bolgemizde kiitlii
pamuk hasadi biiyiik oranda makine ile
yapilmaktadir. Makinali hasat etkinliginin
arttigit son zamanlarda temiz ve yiiksek
verime sahip bir kiitlii pamuk hasadinin
saglanabilmesi i¢in yapraklarin
doktiiriilmesi ve buna baglh olarak da

kozalarin  agtirllmast  biiyik ~ 6nem
tagimaktadir.
2. Materyal ve Yontem

Denemede bitki materyali olarak
bolgemiz kosullarinda yaygin olarak
yetistirilen tescilli Fiona ticari ¢esidi
kullanilmistir. Deneme Sanliurfa-Harran
Ovast  kosullarinda  Eyyiibiye ilcesi
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Sultantepe koylinde 2020 yili yetistirme Ethephon (720 g I'), Son Final 72 (480 g I
sezonun da yiiriitiilmiistir. Denemede, ! Ethephon + 60 g It Cyclanilide), Kontrol.
halen piyasada ¢ifcilerin kullanimina
sunulan, dort farkli ticari defoliant
kullanilmastr.

Finish Pro 765 (720 g I'* Ethephon + 45
gr It Cyclanilide), Genesiss (200 g I
Carfentrazone-ethyl + 30 g It Diuron),

2.1. Denemeye ait toprak ozelligi ve iklim
kosullari

Aragtirmanin  yapildigit  Sultantepe
koylindeki ¢aligma alanindan 30 cm
derinliginden alinan toprak analiz sonuglari
Tablo 1°de yer almaktadir.

Tablo 1. Sanhurfa ili Eyyiibiye il¢esi Sultantepe koyiine ait toprak 6zellikleri

Derinlik (cm)  Organik Toplam pH Kirec P20s K20
Madde tuz (%) (%) (kg da) (kg dat)
(%)
0-30 cm 0.877 0.0436 8.13 20.6117 2.061 131.0546

Kaynak: Sanliurfa GAP Tarimsal Arastirma Enstitiisti Miidiirliigii, 2020

Sanlurfa ili, Eyylibiye il¢esinde karasal gelisme donemi siiresince yillik goriilen
iklim etkisinin hakim oldugu, yazlar1 kurak yagis miktar1 uzun yillar ortalamas: 16.80
ve sicak, kislar1 ise 1lik ve yagish kg m, goriilen sicaklik ortalamasi ise 25.4
gegmektedir. Tablo 2.” de pamuk bitkisinde °C olarak ol¢iilmiistiir.

Tablo 2. 2020 yil1 ile uzun yillar ortalamasina ait Sanlurfa ili iklim verileri.
2020 yih 1929-2020 uzun yillar ort.
Aylar Aylik Ort. Sicakhk Yagis Aylik Ort. Sicakhik Yagis
0 (kg m™) 0 (kg m)
Nisan 171 69.3 16.2 50
Mayis 23.2 39.1 222 26.8

Haziran 28.9 0.4 28.1 4.3

Temmuz 34.2 0 32.0 2

Agustos 30.9 0 315 34

Eyliil 24.0 0 27.2 4.6
Ekim 135 0 20.6 26.5

Ortalama 24.5 15.49 25.4 16.80
2.2.Deneme deseni ve ekim Denemenin ¢alisma yilinda tohumlar,

Deneme tesadiif bloklarinda boliinmiis normal ekimde 5 Mayis ve ge¢ ekimde 5
deneme desenine gore 3 tekrarlamali olarak Haziran tarihlerinde pnomatik mibzer ile
kurulmustur. Calismada 2 farkli ekim ekilmigtir.  Her  parsel 12  metre
zamani (5 Mayis ve 5 Haziran) ana uzunlugundaki 4 siradan olusmus ve sira
parselleri, 5 farkli defoliant uygulamalar1 1- arast makineli hasada uygun olarak 75 cm
Finish Pro 765 (720 g I"* Ethephon + 45 g I ve sira tzeri ise 10-12 cm olarak
1 Cyclanilide), 2- Genesiss (200 g It ayarlanmistir. Denemede, bakim islemleri
Carfentrazone-ethyl + 30 g I Diuron), 3- icin bloklar ve parseller arasinda 3’er metre
Ethephon (720 g I'%), 4-Son Final (480 g I bosluk birakilmistir.

Ethephon + 60 g I* Cyclanilide) 5-Kontrol

2.3. Bakim, sulama, giibreleme ve diger
kiiltiirel uygulamalar

Deneme alan1 sonbaharda onceki yila ait
bitki artilar1 uzaklastirdiktan sonra pulluk

ise alt parselleri olusturmustur.
Uygulamalar her iki denemede kozalarin %
60’ agtigt zaman gerceklestirilmigtir.

Konﬂ‘ioll(t parsellerine ) kalibrasyon ile islenmis, Subat sonu ile Mart aymin
yapriditan = Somra yaihizea su basinda kiiltiivator ile stiriilmistiir. Daha
puskiirtiilmistiir.

sonra tapan ¢ekilerek tarla diizlestirilmis ve
sirt ¢ekilerek ekime hazir hale getirilmistir.
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Ekimle birlikte dekara saf 8.1 kg da* N ve
20.7 kg da® P (18-46 DAP) giibresi, iist
giibrelemede ise 12 kg da™ saf N (% 46 iire)
uygulanmistir. Denemede bakim ve sulama
islemleri geleneksel olarak yapilmis olup
toplamda 7 kez karik usulii sulanmistir.
Normal ve ge¢ ekimlerde hasat defoliant
uygulamalarindan sonra elle bir defa da
toplanmustir.

2.4. Denemede incelenen ozellikler ve
belirleme yontemleri

Asagidaki ozellikler Worley ve ark.
(1976)’in  belirttigi ydntemler uyarinca
saptanmistir.

Her parsel yanlarindaki birer sira ve
parsel baglarindan 1 m’lik kisim atilip,
ortadaki iki sirada bulunan (10 m x 1.4m =
14 m?) bitkilerden toplanmis olan kiitlii
pamuk verileri tartilip parsel verimleri
hesaplanmistir. Her parselden alinan 500 g
kiitlii pamuk 6rnegi rollergin deneme ¢irgir
makinasinda ¢irgirlanip ve asagidaki esitlik
yardimiyla saptanmugtir.

Toplam Lif Miktar1 (g)
Circir Randimani=------------=---------- x100
Toplam Kiitlii Miktar1 (g)

Her parselden elde edilen tohumlardan, 4
tane 100 adet tohum 0.01 g duyarli hassas
terazide tartilip ve ortalamasi alinarak
belirlenmistir. Elde edilmis olan lif
ornekleri HVI 1000A aletinde saptanarak lif
inceligi (mic.), lif mukavemeti (g tex?), lif
iniformitesi (%), lif uzunlugu (mm),
yansima (Rd), parlaklik (+b) ve yabanci
madde orani (TrAr %) belirlenmistir.

2.5. Verilerin degerlendirilmesi

Denemeden elde edilen her bir 6zelligin
verileri MINITAB (18.1) istatistik paket
programu ile tesadiif bloklarinda boliinmiis
deneme desenine gore varyans analizleri
yapilip ve Tukey testine (0.05) gore
ortalamalar gruplandirilmistir.

3. Bulgular: ve Tartisma

Calismadan elde edilen veriler varyans
analizi sonucunda Onemlilik derecesine
gore makalede yorumlanmustir.

Tablo 3. Normal ve ge¢ ekimlerde pamuk bitkisinin farkli defoliantlar uygulamalarindan elde edilen

onemlilik degerleri

Crrgir 100 Lif Lif Lif Lif Yansima Sarilik Yabanci
randimani tohum inceligi uzunlugu tiniformitesi Mukavemeti (Rd) (+b) madde
agirhgr  (mic.) (mm) (%) (g/tex) orani
(TrA)
Ekim zaman1 ns * *x * ns ns * ns *
Defoliant uygulamas1 | ns ns ns ns ns ns ns ns ns
Ekim  zamamt * | ns ns ns ns ns ns ns ns ns
Defoliant uygulamasi
**: P<0.01, *: P<0.05 diizeyinde 6nemli, ns: 6nemsiz
3.1. Cir¢ir randimani zamanlarina gore normal ekim (% 45.22)
Yapilan varyans analizi sonucunda; gec ekime (% 44.63) gore az da olsa cirgir

ekim zamanlari, defoliant uygulamalar1 ve
ekim zamani x defoliant uygulamalari
interaksiyonlar1  ¢irgir randimani (%)
yoniinden istatiksel olarak  Gnemsiz
bulundugu Tablo 4’den izlenebilmektedir.
Tablo 4’den, Ekim zamanlar1 ve farkli
defoliant uygulamalar1 yapilan istatistik
analizinde tiim wuygulamalar arasinda
istatiksel oranda fark goriilmediginden ayni
grupta yer almiglardir. Silli  (2001),
Gormiis ve Yiicel (2002); Beyyavas (2009),
Haliloglu ve ark. (2020) calismalarinda
ekim zamanlarinin ¢ir¢ir randimanina
etkisinin olmadigini belirtmislerdir. EKim

30

randimani daha yiiksek bulunmustur. Buna
ilaveten, farkli defoliant uygulamalarinda
cirgir randimanit % 43.63-46.03 arasinda
degisim  gosterdigi, ¢ir¢ir randimani
bakimindan en yiiksek ge¢ ekim Genesiss
defoliant uygulamasindan (% 46.03), en
diisiik deger ise gec ekim son final defoliant
uygulamasindan (% 43.63) elde edilmistir.
Atas (2008), Larson ve ark. (2005), Qamar
ve ark. (2016) ve Beyyavas (2019)’mn
defoliant uygulamalarinin ¢ir¢ir randimani
tizerine etki ettigi yoniinde belirtmeleri elde
edilen bulgular ile uyum saglamaktadir.
Cigek ve ark. (2003); Karademir ve ark.
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(2007); Sokat ve Giirel (2010); Tiilemen
(2015) ve Karaman (2019) calismalarinda
defoliant uygulamalarinin gIrgir

randimanina etkisinin olmadigini
belirtmeleri calismamizla zithk
gostermektedir.

Circir Randimam
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Sekil 1. Normal ve ge¢ ekimlerde farkl defoliantlarin ¢ir¢ir randiman iizerine etkisi

3.2.100 tohum agirhgi

Yapilan varyans analizi sonucunda;
ekim zamanlari, 100 tohum agirhigi (g)
yonlinden 6nemli diizeyde (p<0.05)
farkliliklar bulundugu, defoliant
uygulamalar1 ve ekim zamani x defoliant
uygulamalart  interaksiyonlarinin  ise,
Oonemsiz  bulundugu  Tablo  4’den,
izlenebilmektedir. Tablo 4’den, ekim
zamanlarina gore normal ekim (9.46 g) gec
ekime gore (9.06 g) daha agir tohumlar
olusturmustur. Qamar ve ark. (2016)
calismasinda tohum indeksi, ayn1 zamanda,
toprak besin durumu, sulama mevcudiyeti
ve ani ¢evresel degisikliklerden etkilendigi
icin verime katkida bulunan Onemli bir
bilesen oldugu ve gec¢ ekimlerden olumsuz
etkilendigini belirtmistir. Farkli defoliant
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uygulamalar1 yapilan istatistik analizinde
tiim uygulamalar arasinda istatiksel oranda
fark goriilmediginden ayn1 grupta yer
almislardir. Buna ilaveten, farkli defoliant
uygulamalarinda 100 tohum agirlig1 (g)
bakimindan 8.60 ile 9.66 g arasinda
degistigi, en yiiksek 100 tohum agirlig

normal ekim kontrol parselleri
uygulamasindan (9.66 g), en diisiikk deger
ise gec ekim Genesiss defoliant

uygulamasindan (8.60 g) elde edilmistir.
Cicek ve ark. (2003); Karademir et al.
(2007); Sokat (2008) ve Haliloglu ve ark.

(2020) caligmalarinda defoliant
uygulamasinin = 100 tohum agirligina
etkisinin olmadigini belirtmeleri
calismamizdan elde edilen sonuglari

desteklemektedir.
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Tablo 4. Normal ve ge¢ ekimlerde pamuk bitkisinin farkli defoliantlar uygulamalarindan elde edilen
circir randimani (%), 100 tohum agirligr (g) ve lif inceligine (micronaire) iliskin degerler ile Tukey

testine gore olusan gruplar

Cir¢ir randiman (%) 100 tohum agirhg (g) Lif inceligi (mic.)

2020 yih 2020 yih 2020 yih

Normal ekim  Geg ekim Normal ekim  Geg ekim Normal ekim Geg ekim
Kontrol 45.30a 44.53a 9.66 9.03 4.68ab 4.08b
Genesis 45.80a 46.03a 9.63 8.60 4.95a 4.61ab
Finish pro 44.83a 45.06a 9.36 8.80 4.83ab 4.24ab
Son final 44.63a 43.63a 9.26 9.37 4.88a 4.37ab
Ethephon (720 g) 45.55a 43.88a 9.36 9.50 4.40ab 4.21ab
Ortalama 45.22 44.63 9.46a 9.06b 4.75a 4.30b
CV% 1.56 4.82 5.76

**: P<0.01 ve *: P<0.05 diizeyinde 6nemlidir. Ayni siitunda bulunan ve ayni harf grubuna dahil olan ortalamalar arasinda 6nemli bir farklilik yoktur.

3.3.Lif inceligi

Yapilan varyans analizi sonucunda;
ekim zamanlar1 ve defoliant uygulamalari
lif inceligi (mic) yoniinden 6nemli diizeyde
(p<0.01)  ve (p<0.05) farkliliklar
bulundugu, ekim zamani x defoliant
uygulamalar1  interaksiyonlarinin ise,
Oonemsiz ~ bulundugu  Tablo  4’den
izlenebilmektedir. Tablo 4’den, ekim
zamanlaria gore normal ekim (4.75 mic.)
gec ekime gore (4.30 mic.) daha kalin lifler
olusturmustur. Jost (2008) caligmasinda
sicakhigin, lif inceligi tizerinde etkisinin
olduk¢a onemli oldugu; Porter ve ark.
(1996) artan sicaklik birikimi ile artan lif
inceligi arasinda oldukga 6nemli bir iliski
oldugunu rapor etmistir. Bu calismalarda
farkli ekim zamanlarinin sicaklik birim
birikiminin kontrol edilebilecegi,
dolayisiyla geciken ekimlerde akiimiile
edilen sicaklik birimlerinin daha az oldugu
ve bunun da daha disiik lif inceligi
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degerlerini olusturdugu bildirilmistir. Atas
(2008) ve birg¢ok arastiricinin ¢aligmasinda
ge¢ ekimlerde lif incelik degerinin
diistiiglinii belirtmesi ¢aligmamizdan elde
edilen sonuglarla uyum gostermektedir.
Farkli defoliant uygulamalarinda lif inceligi
(mic) bakimindan 4.08 ile 4.95 micronaire
arasinda degistigi, en yiiksek lif inceligi
(mic) normal ekim Genesiss defoliant
uygulamasindan (4.95 mic.), en diisiik
deger ise kontrol parsellerinden (4.08 mic.)
elde  edilmistir.  Tilemen  (2015);
Raghavendra ve Reddy (2020)
caligmalarinda defoliant uygulamalarinin
farkli sonuclar olusturdugunu rapor etmesi
calismamizla uyumlu; Ozkan ve Gormiis
(2002), Karademir ve ark. (2003), Larson
ve ark. (2005), Denizdurduran (2008),

Denizedalan (2019) caligmalarinda
defolaint uygulamalarmin lif inceligine
etkisinin olmadigini belirtmeleri

calismamizla gelisir niteliktedir.
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Sekil 3. Normal ve ge¢ ekimlerde farkh defoliantlarin lif inceligi iizerine etkisi

3.4.Lif uzunlugu

Yapilan varyans analizi sonucunda;
ekim zamanlari 1if wuzunlugu (mm)
yoniinden 6nemli diizeyde (p<0.05)
farkliliklar bulundugu, defoliant
uygulamalar1 ve ekim zamani x defoliant
uygulamalar1  interaksiyonlarinin  ise,
onemsiz  bulundugu  Tablo  5’den
izlenebilmektedir. Tablo 5’den, ekim
zamanlaria gore normal ekim (31.15 mm)
gec ekime gore (30.26 mm) daha uzun lifler
olusturmustur. El-Debaby ve ark. 1995
calismasinda erken ekimlerin lif
uzunlugunu arttirdigini belirtmesi
calismamizla uyumlu; Beyyavas (2019) ge¢
ekimlerin daha uzun lifler olusturdugunu
rapor  etmesi  calismamizla  ¢elisir
niteliktedir. Farkli defoliant uygulamalar
yapilan  istatistik  analizinde  tiim
uygulamalar arasinda istatiksel oranda fark
goriilmediginden  aym1  grupta  yer
almiglardir. Farkl defoliant

uygulamalarinda lif uzunlugu (mm)
bakimindan 28.60 ile 31.66 mm arasinda
degistigi, en yiiksek lif uzunlugu (mm)
normal ekim Son final defoliant
uygulamasindan (31.66 mm), en disiik
deger ise ge¢c ekim Finish Pro defoliant
uygulamasindan  (28.60 mm) elde
edilmistir. Bu sonuclara goére defoliant
uygulamalarinin  lif uzunlugu {zerine
herhangi bir etkisinin olmadig1 tespit
edilmistir. Sokat (2008), Larson ve ark.
(2005), Karademir ve ark. (2003), Ozkan ve
Gormiis  (2002), Denizedalan (2019)
calismalarinda defoliant uygulamalarin lif
uzunluguna  herhangi  bir  etkisinin
olmadigint  belirtmeleri  bulgularimizla
uyumlu; Bednarz ve ark. (2002) ve Snipes
ve Baskin (1994) defoliant uygulamasinin

lif  uzunlugunu  (mm)  arttirdigini
belirtmeleri calismamizla celigir
niteliktedir.

Lif Uzunlugu (mm)
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Sekil 4. Normal ve ge¢ ekimlerde farkh defoliantlarin lif uzunlugu iizerine etkisi
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Tablo 5. Normal ve ge¢ ekimlerde pamuk bitkisinin farkli defoliantlar uygulamalarindan elde edilen lif
uzunlugu (mm), lif tiniformitesi (%) ve lif mukavemetine (g/tex) iliskin degerler ile Tukey testine gore

olusan gruplar

Lif uzunlugu (mm) Lif iiniformitesi (%) Lif mukavemeti (g tex?)
2020 yilh 2020 yilt 2020 yilt
Normal ekim  Geg¢ ekim  Normal ekim  Ge¢ekim Normal ekim  Ge¢ ekim
Kontrol 31.43 30.11 84.71 83.81 34.79 32.62
Genesis 31.04 29.73 83.81 84.10 38.20 34.30
Finish pro 31.07 28.60 84.19 80.99 35.87 31.02
Son final 31.66 31.52 84.74 84.17 35.12 33.99
Ethephon (720 g) 30.57 31.34 82.81 82.65 36.24 38.45
Ortalama 31.15a 30.26b 84.03 83.14 36.04 34.08
CV % 3.69 1.81 9.0
**: P<0.01 ve *: P<0.05 diizeyinde 6nemlidir. Ayni siitunda bulunan ve ayni harf grubuna dahil olan ortalamalar arasinda 6nemli bir farklilik yoktur.
3.5.Lif iiniformitesi zamanin gecikmesiyle lif kalite
Yapilan varyans analizi sonucunda; ozelliklerinin azaldigini belirtmesi

ekim zamanlari, defoliant uygulamalar1 ve
ekim zamani x defoliant uygulamalari
interaksiyonlarinin  6nemsiz  bulundugu
Tablo 5’den izlenebilmektedir. Tablo
5’den, ekim zamanlar1 ve farkli defoliant
uygulamalar1 yapilan istatistik analizinde
tiim uygulamalar arasinda istatiksel oranda
fark goriilmediginden aynm1 grupta yer
almiglardir. Ekim zamanlarina gére normal
ekim (% 84.03) ge¢ ekime gore (% 83.14)
daha lif tniformite indeksi (%)
olusturmustur. Killi ve Bolek (2005), ekim

calismamizla uyum igerisindedir. Farkl
defoliant uygulamalarinda lif {iniformite
indeksi (%) bakimindan 80.99 ile 84.74
arasinda degistigi, en yliksek lif iniformite
indeksi (%) normal ekim Son final defoliant
uygulamasindan (% 84.74), en diisiik deger
ise ge¢c ekim Final Pro defoliant
uygulamasindan (% 80.99) elde edilmistir.
Mrunuliani (2018), calismasinda defoliant
uygulamalarinin lif {iniformitesi 6nemsiz
bulmasi ¢alismamizla uyum igerisindedir.
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Sekil 5. Normal ve ge¢ ekimlerde farkh defoliantlarin lif iiniformitesi iizerine etkisi

3.6.Lif mukavemeti

Yapilan varyans analizi sonucunda;
ekim zamanlari, defoliant uygulamalar1 ve
ekim zamami x defoliant uygulamalari
interaksiyonlar1 lif mukavemeti (g tex™)
yoniinden istatiksel olarak  Onemsiz
bulundugu Tablo 5’den izlenebilmektedir.
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Tablo 5’den, ekim zamanlar1 ve farkli
defoliant uygulamalar1 yapilan istatistik
analizinde tiim uygulamalar arasinda
istatiksel oranda fark goériilmediginden ayni
grupta yer almislardir. Ekim zamanlarina
gore lif mukavemeti normal ekimde 36.04
(g tex') ge¢ ekimde ise 34.08 (g tex?)
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olarak bulunmustur. Ozkan ve Gormiis
2002, defoliant uygulamalarinin  lif
mukavemet degerini istatistiki anlamda
etkilemedigini belirtmeleri ¢aligmamizla
uyum igerisindedir. Farkli  defoliant
uygulamalarinda lif mukavemeti (g tex™?)
bakimindan 31.02 ile 3845 (g tex?)
arasinda  degistigi, en yiksek lif
mukavemeti (g tex?) gec ekim Ethephon
(720 g) defoliant uygulamasindan (38.45 g

tex?), en diisiik deger ise ge¢ ekim Finish
pro uygulamasindan (31.02 g tex) elde
edilmistir. Atas (2008) 29.5-33.2 (g tex™),
Denizdurduran (2008) 29.2-34.8 (g tex?)
bulmus olduklar1 degerlerle kismen uyum
gostermistir. Mert ve ark. (1999) 20.04-
22.10 (g tex) bulmus olduklar1 degerlere
gore denemeden elde edilen degerler
yiksek bulunmustur.

Lif Mukavemeti (g tex!)
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Sekil 6. Normal ve ge¢ ekimlerde farkh defoliantlarin lif mukavemeti iizerine etkisi

3.7.Yansima
Yapilan varyans analizi sonucunda;
ekim zamanlar1 yansima (Rd) yoniinden

onemli diizeyde (p<0.05) farkliliklar
bulundugu, defoliant uygulamalari ve ekim
zamani  x  defoliant  uygulamalari

interaksiyonlarinin ise, dnemsiz bulundugu
izlenebilmektedir. Tablo 6’dan, ekim
zamanlarina gore normal ekim (77.47 Rd)
ge¢ ckime gore (73.45 Rd) yansitma
degerinin daha yiiksek oldugu goriilmiistiir.
Cevresel sartlarin yansitma degeri tizerinde
onemli etkilere neden oldugunu belirten
bircok ¢alisma yapilmistir. Kechagia ve
Harig (2003), hasat ve cirgirlamada
mekanik etkilerden kaynakli elyafta renk
derecesinin etkilendigini; Krieg (2002),
hasat doneminde hava kosullarinin renk ve
yabanc1t madde orani iizerinde Onemli
etkilerde bulundugunu; Silvertooth (2001),
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acilan kozalar asir1 yagislara maruz kalmasi
halinde yagislardan kaynakli elyafta
beneklenmeye sebep olabilecegi, grilik ve
saritlik degerlerinde ise artis meydana
geldigini belirtmiglerdir. Farkli defoliant
uygulamalar1 yapilan istatistik analizinde
tiim uygulamalar arasinda istatiksel oranda
fark goriilmediginden ayni grupta yer
almislardir. Farkli defoliant
uygulamalarinda lif parlakligir degeri (Rd)
bakimindan 69.57 ile 77.99 (Rd) arasinda
degistigi, en yiliksek yansitma degeri (Rd)
gec ekim Genesis defoliant uygulamasindan
(77.99 Rd), en diisiik deger de yine geg
ekim Finish Pro defoliant uygulamasindan
(69.57 Rd) elde edilmistir. Tiiliimen ve
Kaynak (2016), calismalarinda defoliant
uygulamalarinin  yansitma degeri (Rd)
iizerine Onemsiz bulunmasi caligmamizla
uyum igerisindedir.
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Sekil 7. Normal ve ge¢ ekimlerde farkh defoliantlarin yansitma degeri iizerine etkisi

3.8.Sar1lik derecesi

Yapilan varyans analizi sonucunda;
ekim zamanlari, defoliant uygulamalar1 ve
ekim zamani x defoliant uygulamalari
interaksiyonlar1 lif sarilik derecesi (+b)
yonlinden  istatiksel olarak  Gnemsiz
bulundugu Tablo 6’dan izlenebilmektedir.
Tablo 6’dan, ekim zamanlar1 ve farkli
defoliant uygulamalar1 yapilan istatistik
analizinde tiim uygulamalar arasinda
istatiksel oranda fark goériilmediginden ayni
grupta yer almislardir. Ekim zamanlarina
gore normal ekim (7.06) gec ekime gore
(7.01) daha Iif sarilik derecesi (+b)
olusturmustur.  Denizdurduran  (2008)
yapmis oldugu denemeden elde ettigi
degerlere gore defoliant uygulamasinin lif

sarilik derecesi istatistiki yonden Onemli
diizeyde etkilemedigini  belirtmeleri
calismamizla uyum igerisindedir. Farkl
defoliant uygulamalarinda lif sarilik
derecesi (+b) bakimindan 6.75 ile 7.33 (+b)
arasinda degistigi, en yiiksek lif sarilik
derecesi (+b) normal ekim Son final
defoliant uygulamasindan (7.33 +b), en
diisiik deger de yine normal ekim Genesis
defoliant uygulamasindan (6.75 +b) elde
edilmistir.  Sokat  (2008), defoliant
uygulamalarinda lif sarilik derecesinin
artig1; Ozkan ve Gormiis (2002), Tiiliimen
ve Kaynak (2016), defoliant
uygulamalarinda 1if sarilik  derecesini
onemli diizeyde etkiledigini belirtmeleri
calismamizla gelisir niteliktedir.
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Tablo 6. Normal ve ge¢ ekimlerde pamuk bitkisinin farkli defoliantlar uygulamalarindan elde edilen
yansitma (Rd), sarilik (+b) ve TrAr (%) iliskin degerler ile Tukey testine gore olusan gruplar

Yansima (Rd) Sarilik (+b) Yabanc1 Madde Oram
TrAr (%)
2020 yih 2020 yil 2020 yih
Normal ekim Geg ekim Normal ekim  Gec¢ekim  Normal ekim Geg ekim

Kontrol 77.94 72.80 7.14 7.02 0.93 2.16
Genesis 77.64 77.99 6.75 6.91 0.93 0.97
Finish pro 77.91 69.57 6.85 7.01 0.65 2.34
Son final 77.15 73.58 7.33 7.19 0.98 1.61
Ethephon (720 g) 76.72 73.32 6.93 7.18 1.59 2.07
Ortalama 7747 a 73.45b 7.06 7.01 183a 1.02b
CV % 5.0 6.0 7.7

**: P<0.01 ve *: P<0.05 diizeyinde 6nemlidir. Ayn1 siitunda bulunan ve ayni harf grubuna dahil olan ortalamalar arasinda 6nemli bir farklilik yoktur.

3.9.Yabanci madde orani

Yapilan varyans analizi sonucunda;
ekim zamanlar1 yabanci madde orani (TrAr
%) yoniinden o6nemli diizeyde (p<0.05)
farkliliklar bulundugu, defoliant
uygulamalar1 ve ekim zamani x defoliant
uygulamalar1  interaksiyonlarmmin  ise,
Oonemsiz  bulundugu izlenebilmektedir.
Tablo 6’dan, ekim zamanlarn ve farkli
defoliant uygulamalar1 yapilan istatistik
analizinde tiim uygulamalar arasinda
istatiksel oranda fark goriilmediginden ayni
grupta yer almiglardir. Kechagia ve Harig
(1998), cevresel faktorlerin yabanci madde
oranin etkiledigini. Krieg (2002) ise hasat

esnasindaki hava kosullariin yabanci
madde igerigi iizerine direkt etkili oldugu
belirtmislerdir. Farkli defoliant
uygulamalarinda yabanct madde orani
(TrAr %) bakimindan 1.02 ile 1.83 TrAr %
arasinda degistigi, en yiliksek yabanci
madde orani (TrAr %) ge¢ ekim Finish pro
defoliant uygulamasindan (2.34), en diistik
deger ise normal ekim Finish pro
uygulamasindan (0.65) elde edilmistir. Atas
(2008), defoliyant uygulama zamanlarinin
lifteki yabanci madde yiizde alam
ozellikleri  iizerinde  etkisi  Onemsiz
bulunmasi caligmamizla uyum
igerisindedir.
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1.5

Kontrol Genesis

<UL

BNormal Ekim

Finish Pro Son Final Ethephon

(720 »)

OGec Ekim

Sekil 9. Normal ve ge¢ ekimlerde farkh defoliantlarin yabanci madde orani iizerine etkisi

4. Sonug

Pamuk tarimi yapilan bolgelerde en
uygun ekim zamaninin belirlenmesi pamuk
yetistiriciligi  bakimindan en  Onemli
faktorlerden birisidir. Calismamiz bolgede
son zamanlarda ozellikle bugday, arpa ve
mercimek yetistiriciligi sonrast pamuk
yetistiriciliginin yapilmasi pamuk tariminda
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verim ve bazi karakterler acisindan dnem
teskil etmektedir. Iklim kosullarinda
yasanan degisimler Onlimiizdeki yillarda
onemli riskleri beraberinde getireceginden
dolay1 oOzellikle ge¢ ekimlerde hasat
zamaninda ciddi sikintilarin - meydana
gelecegi ve defoliant etkilerinin
onlimiizdeki zamanlarda daha biiyiik 5Gneme
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tagityacagi diisliniilmektedir. Calismamizin
sonuclarina gore normal ekimlerin geg
ekimlere kiyasla daha avantajli oldugu
ayrica pamuk yetistiriciliginde vejetasyon
stiresinin 6nemli oldugu goriilmistiir. Ekim
zamanin lif kalitesine 6nemli etki yaptigi,
defoliant uygulamalarinin lif inceligi
disinda etki etmedigi goriilmustiir.
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Abstract

Trials in different environmental conditions have a fundamental role in selecting genotypes that perform best in
different environments. Adana and Mus locations can be considered as a new test environment for sunflower
breeders in terms of performance evaluation of some sunflower genotypes. This study was carried out in Adana
and Mus ecological conditions in 2022 with 14 hybrid lines and 5 standard varieties according to Randomized
Complete Block Design. According to the results of analysis of variance, genotype, location and
genotypexlocation interaction were found statistically significant at 1% and 5% levels in terms of many traits.
According to the average results of both locations in the study, plant height of genotypes is 139.0-179.0 cm,
diameter 18.0-22.8 cm, 1000 seed weight 59.3-83.0 g, seed yield 2198- 4144 kg ha?, oil ratio 38.1-41.3 (%) and
protein ratio ranged from 16.8 to 18.2 (%). In the GGE biplot technique, PC1 constituted 58.84% of the variation,
PC2 constituted 41.16% and 100% of the variation in total. As a result, according to the findings obtained in the
research; H1, H10 and H14 genotypes stand out in terms of oil ratio, H6, H18 and H3 genotypes in terms of seed
yield and H9 and H11 genotypes in terms of both criteria. When the yield and quality traits of genotypes in Adana
and Mus locations were evaluated together, it was concluded that H8 and H13 genotypes could be recommended
for both locations.

Keywords: Sunflower, hibrid, seed yield, oil ratio, interaction
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1. Introduction

Sunflower (Helianthus annuus L.) is the
most important oil crop worldwide,
generally used for oil production. With the
Covid-19 pandemic, the need for oil
production has gained more importance,
especially in today's world where global
food crises have come to the fore.
Sunflower (Helianthus annuus L.) is grown
in 72 countries in temperate and subtropical
climates (Seiler et al., 2017). Sunflower is
one of the most planted oilseed crops in the
world after soybean, rapeseed and peanuts.
While there are both oil and snack varieties
of sunflower, cultivation of oil varieties for
oil production has gained more importance.
Sunflower has a higher oil content (48 %)
than both rapeseed and soy, with about 70
% linoleic and 20 % oleic acid content of its
oil content (Andrianasolo et al., 2016).
According to FAOSTAT 2021 data,
sunflower production is made in the world
with a production of 58.2 million tons and a
yield of 1.9 tons per hectare, while Turkey
ranks 6th in sunflower production after
Russia, Ukraine, Argentina, Romania and
China. In 2021, the amount of oil sunflower
production in Turkey increased by 16.5 %
compared to the previous season and
reached 2.2 million tons. In Turkey's 2021
production season, the provinces of
Tekirdag (399 thousand tons), Konya (324
thousand tons), Edirne (285 thousand tons),
Kirklareli (226 thousand tons) and Adana
(201 thousand tons) in oil sunflower
production account for approximately 65 %
of the total production (Anonim, 2022).

Due to the economic importance of
sunflower, the determination of superior
and effective hybrids in terms of quality
characteristics to increase oil yield in
sunflower breeding is one of the ultimate
goals (Ghaffari et al., 2021). The ultimate
goal of plant breeders is the development of
new commercial genotypes that can adapt to
different environmental conditions.
Genotypes that are both stable and high
yielding are considered to be the use of a
wide range of genotype sets that can adapt
to different environmental conditions
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(Lu'quez et al., 2002; Alizadeh et al., 2021,
Ghaffari et al., 2021). For this reason, it is
extremely important that the seed yield of
the desired genotypes does not fluctuate
much under different environmental
conditions. G x E (Genotype x
environment) interaction is defined as the
performance of the cultivars developed as a
result of many years of hard work, which
differs according to changing
environmental conditions. For this reason,
the use of genotypes most suitable for the
environment in order to achieve the desired
yield and quality increases the chance of
success. Sunflower studies should be given
more importance both in Turkey and in the
world, especially in order to combat the
drought that emerged with global warming
and to eliminate the vegetable oil deficit,
which became more important in the food
crisis. Varieties that adapt more easily to
climatic conditions and show higher seed
yield and oil yield performance are more
preferred by producers in different regions.
However, the main purpose of setting up
yield trials is to predict the performance of
the best variety in the future using available
data.

A genotype with stable yields in different
environments contributes little to the GXE
interaction. Modeling of the GXE
interaction in multimedia trials (METS) is
required to identify genotypes with general
and specific adaptations (Aarthi et al.,
2020). Recently, GGE (genotype, genotype
x environment) or GT (genotype x trait)
biplot methods have been used in order to
evaluate genotypes both in terms of their
stability and in a versatile way. A GGE
biplot (Yan et al., 2000), showing the
genotype main effect (G) and the GE of a
two-way table of a genotype environment
simultaneously, can address relatively
many questions to assess visual genotypes
and environments (Yan, 2015; Kendal et al.,
2022). The GGE biplot can be explained by
a "which-where-won" model of MET
(Mega x Environment x Trait) data for
identification and variety recommendations
important to each mega-environment.
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Furthermore, a genotype x trait biplot (Yan
and Rajcan, 2002) graphically approaches
the genotype X trait interaction in two
directions. The yield for each genotype in a
genotype group is always affected by the
interaction of genotypes, environment and
GxE (Yan and Kang 2002; Gholizadeh et
al.,, 2021). GEI (genotypexenvironment
interaction) affects yield and production as
it often prevents a genotype from
maintaining its activity in different
environments and identifying and selecting
stable genotypes (Khomari et al., 2017,
Ansarifard et al., 2020). If this interaction
does not change the vyield order of
genotypes in different environments, a
variety recommendation can be made (Kaya
and Atakisi, 2002). The GxE interaction
effect can cause yield variability that is
often unexplained by the effect of
genotypes and the environment, which is
extremely important for breeders (Yan and
Hunt, 2001). Such a biplot can be used to
visualize genetic correlations between traits
(breeding targets), making genotypes easier
to understand by breeders. Understanding
trait relationships also makes it easier to
identify traits that can be used in indirect
selection for a target trait and that can be
extra-measured. A genotype X trait biplot
can also be used to visualize the advantages
and shortcomings of individual genotypes,
which are important for both variety
assessment and parent selection (Yan and
Tinker, 2006; Kendal, 2022).
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Many researchers used the GGE biplot
(genotype main effect plus GxE interaction)
graphical stable method for modeling the
GxE interaction in different plant groups
and multi-media experiments (Yan et al.,
2000; Gauch 2006; Yan and Tinker 2006;
Malla et al., 2010; Rakshit et al., 2012;
Mohammadi and Amri 2013; Gholizadeh
and Dehgani 2016; Sserumaga et al., 2016;
Omoigui et al., 2017; Hassani et al., 2018;
Dallo et al., 2019; Da Cruz et al., 2020;
Ansarifad et al., 2020; Olanrewaju, 2021;
Ghaffari, 2021; Kendal, 2022).

Sunflower is an important oil plant in
Turkey and has half a century of cultivation
history. Many researchers focused on the
production of stable hybrids with higher oil
yield in different environmental conditions
in sunflower breeding studies. Therefore, in
this study, the adaptability of hybrid
sunflower lines with different
characteristics in Adana and Mus locations
was tested, and the interaction of GT
(genotype x trait) and GL (genotype x
location) was tried to be explained with
graphics using the biplot technique.

2. Materials and Methods

The study was carried out with 14
hybrids (variety candidate) and 5 varieties
in Adana and Mus locations in 2022. Some
information about the hybrids and cultivars
used in the study are given in Table 1,
location information in Table 2, climate
data in Table 3, and trial area soil structure
data in Table 4.
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Table 1. Some information about the hybrids and varieties used in the experiment

Code Name Pedigree Breeding Seed yield QOil ratio
country
H1 DA-VD 22-28 EH 935 x RYM13-61/1/2 Tiirkiye 3821 43.9
H2 DA-VD 22-29 EH 960 x RYH13-024/1/2 (1) Tiirkiye 3666 40.3
H3 DA-VD 22-30 EH 960 x RYK17-10 Tiirkiye 3442 42.1
H4 DA-VD 22-31 EH 960 x RYK17-79 (2) Tiirkiye 3427 44.3
H5 DA-VD 22-32 EH 960 x RYK18-08 Tiirkiye 3604 425
H6 DA-VD 22-33 EH 960 x RYM13-53/1 Tiirkiye 3748 429
H7 DA-VD 22-34 EH 960 x RYM13-59/2 Tiirkiye 2723 415
H8 DA-VD 22-35 EH 960 x RYM13-6/3 Tiirkiye 3729 43.1
H9 DA-VD 22-36 EH 500 SUL x RYM13-243/2 Tiirkiye 3216 46.5
H10 DA-VD 22-37 EH 933 iSO x DA-IMi-R16-05 Tirkiye 3591 42.2
H11 DA-VD 22-38 EH 935 x RYH13-029/2/2 Tiirkiye 3406 43.7
H12 DA-VD 22-39 EH 960 x RYK16-120 Tiirkiye 2823 42.7
H13 DA-VD 22-40 EH 960 x RYK17-47 Tiirkiye 3115 42.9
H14 DA-VD 22-41 EH 994 x MASR 2021 Tiirkiye 3241 38.0
H15 SUOMI not information available Ukraine 2612* 45.3*
H16 P64LP140 not information available Tiirkiye 2847* 47.9*
H17 P64LE141 not information available Tiirkiye 2780* 44.1*
H18 LG50609 Sx not information available Spain 2624* 41.3*
H19 LG5485 not information available Spain 3405* 46.5*

Source: Eastern Mediterranean Agricultural Research Institute Directorate, Adana, Tiirkiye.-2022, *Variety Registration and Seed Certification Center
averages in registration trials

Table 2. Location information

Location

Altitude Latitude Longitude
Mus/TIGEM 1271 38°48'47.00"K 41°34'0.88"D
Adana/Ceyhan/Mercimek 25 37°6'9.77"K 35°48'25.77"D

Table 3. Location climate data

Average Precipitation (mm)
Location/Years

Average Temperature (°C)
Location/Years

Average Relative Humidity (%)

Location/Years

Months Adana Mus Adana Mus Adana Mus

2010- 2010- 2010- 2010- 2010- 2010-
2021 2022 2021 2022 2021 2022 2021 2022 2021 2022 2021 2022

(I.term) (I.term) (I.term) (I.term) (l.term) (I.term)
March 70.0 79.2 1134 162.6 129 9.8 33 -0.1 71.2 63.0 66.3 89.1
April 51.7 1.0 67.8 32.0 171 194 10.9 11.3 70.3 54.5 66.0 54.9
May 56.6 1.6 77.1 91.6 21.2 215 15.7 135 65.9 63.3 57.4 64.1
June 26.4 29.2 14.9 16.0 24.9 254 21.3 211 69.9 73.3 59.4 43.4
July 11.8 0.0 55 0.0 28.1 28.5 25.7 255 75.3 65.8 57.3 23.2
August 45 4.6 23 0.0 28.7 29.2 26.0 26.6 75.0 68.3 53.9 17.3
September 20.6 10.0 6.4 17.2 26.0 26.4 215 214 713 60.9 55.8 25.6
October 335 0.0 3238 214 21.0 22.4 14.7 15.1 64.1 52.7 54.9 45.4

Source: General Directorate of Meteorology -2022
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Table 4. Soil structure data of the trial area

Soil analysis results

Physical Analysis

Chemical Analysis

Locations Depth  Sand  Silt  Clay Calcificati ~ Salinit Qr9aMc P20 KO Textu
em (%) ) ©) T on(w) y % Mater 2kg kg o re

(%) hal hatl Class

Mus/ TIGEM 030 366 174 459 76 196 09 215 222 140 clayed
Adana/Ceyhan/Mercimek  0-30 342 127 415 77 2007 004 161 63 128 clayed

Source: TIGEM laboratories-2022

This study was set up in a Randomized
Complete Block Design with three
replications. Trial sowing was done on 02
June 2022 in Mus location and on 07 April
2022 in Adana location. In the trials, the
sowing depth was 6-8 cm, the distance
between the rows was 70 cm, the distance
between the rows was 30 cm, the number of
plants in each row was 25, the plot length
was 7.5 m and the sowing was done in 4
rows. In the trials, the middle 2 rows were
harvested. In the trials, 80 kg ha® pure N
and 50 kg ha?* P20s fertilizer were used.
When the plant height reached 10-15 cm,
hand hoe and machine hoe between rows
were made. Plants were harvested when
they reached physiological maturity.
Harvest was done on 12 October 2022 at the
Mus location and on 19 August 2022 at the
Adana location. Seed yield values obtained
without correcting the harvest moisture of
each plot were adjusted according to 10 %
humidity in accordance with the technical
instructions of the Variety Registration and
Seed Certification Center Directorate
(TTSM, 2001). Oil ratio was calculated by
Soxhelet automatic oil extraction device
(Gerhardt, Soxtherm 2000) and protein ratio
was calculated by Kjeldahl method (AOAC,
2005).

Table 5. Variance Analysis Table

2.1. Statistical Analysis

The combined variance analysis of the
data obtained from the research was made
using the JMP Pro 13 package program and
the factors found to be important were
evaluated according to the LSD test and
grouped. In addition, Biplot analyzes of the
obtained data were analyzed using Genstat
version 14, using GT (Genotype % Trait)
and GL (Genotype x Location) biplot
method as suggested by Yan and Thinker
(2005). The graphs obtained were
interpreted according to the results obtained
by the researchers working on different
plants.

3. Results and Discussion

According to the combined variance
analysis results; genotype, location and
genotype x location interaction were found
to be statistically significant at the level of
1% and 5 % (Table 5). However, in terms
of plant height, genotype and
genotypexlocation interaction, and in terms
of 1000 seed weight, the locations were not
statistically ~ significant  (Table 5).
Depending on the traits, genotypes and
locations were grouped according to the
LSD (0.05) test.

Variation Sources  DF Plant Height Diameter 1000 Seed Weight Seed yield  Oil Ratio Protein Ratio
Model 41 50380.583 1572.8842 7462.688 1408419  1004.7634 789.1719
Genotype 18 2378.08 613.887** 4761.23** 172627**  455.256** 292.311**
Location 1 45488.1** 647.313** 347.028 1079104**  294.103** 52.6501**
Genotype*Location 18 1561.31 293.84** 2064.51** 150723**  247.607* 440.331**
Error 1 4 953.124 17.8439 289.925 5965.56 7.79675 3.88021
Error 2 72 6538.156 439.8044 2726.015 51009.9 1459429 231.269
CV (%) 5.99 12.12 8.79 8.39 6.68 10.22

** p<0.01; *0.01<P<0.05; CV: coefficient of variation; DF: degrees of freedom

45



MAS JAPS 8(1): 41-55, 2023

According to the variance analysis
results, in terms of plant height; while
locations were statistically significant at the
1% level, the interaction of genotype and
genotypexlocation was not significant. The
average plant height of the locations varied
between 139.0-179.0 cm. The longest plant
height was obtained from Adana location.
In terms of diameter (cm); Genotype,
location and genotypexlocation interaction
were found to be statistically significant at
the 1% level. The diameters of the locations
were 18.0 and 22.8 cm. The largest diameter
was obtained from Adana location.
Genotype averages varied between 15.7-
23.9 cm. The widest diameter was obtained
from the H2 hybrid, and the narrowest
diameter was obtained from the H19 (LG
5485)  standard  variety. In  the
genotypexlocation interaction, the largest
diameter was obtained in Adana location
and from H2 and H3 hybrids sharing the
same group. The narrowest diameter was
obtained from the standard variety G19 (LG
5485) from Mus location. In terms of 1000
seed weight (g) trait, genotype and

genotypexlocation interaction was
statistically significant at the level of 1%,
while it was found to be insignificant in
terms of locations. In terms of 1000 seed
weight (g), the average of genotypes varied
between 59.3-83.0 g. In genotypexlocation
interaction, maximum 1000 seed weight
was obtained from H13 hybrid in Adana
location, and at least from H18 (LG 50609
SX) standard variety in Adana location.
According to the variance analysis results,
in terms of seed yield; Genotype, location
and genotypexlocation interactions were
found to be statistically significant at the 1%
level. In terms of the average of the
locations, the seed yield was 2198 and 4144
kg hal. The highest seed yield was obtained
from Adana location. According to the
genotype averages, the highest seed yield
was obtained from the H8 hybrid, and the
lowest seed yield was obtained from the
standard variety H16 (P64LE141). In the
genotypexlocation interaction, the highest
seed yield was obtained from the H8 hybrid
in Adana location, and the lowest seed yield
was obtained from the H2 hybrid in Mus
location.

Table 6. The averages of the examined traits and the resulting groups

Genotypes Plant Height Diameter 1000 seed weight
Adana Mus Average Adana Mus Average  Adana Mus Average
H1 169.7 135.1 152.4  223c-h 17.5i-m 199E-J 60.0l-0 63.3jn 61.7GH
H2 178.7 139.3 159.0 29.7a 18111  239A  763b-g 589m-0 67.6D-G
H3 178.2 142.9 160.5 287a 18.11m 234A-C 707ek 6431-n 67.5D-G
H4 182.8 141.3 162.1  235c-e 17.41-m 204D-H 86.3ab 79.7a-e 83.0A
H5 178.3 142.7 160.5 225c-h 18.11-m 20.7E-1 753¢-h 69.2f1 723B-D
Hé 183.7 130.6 1571  233cf 1879l 210B-G 752c¢h 726¢j 73.9B-E
H7 176.3 142.1 159.2  22.7c¢-g 197e-k 21.2A-F 723c¢k 69.3fl 70.8C-E
H8 181.0 141.5 161.2 246b-d 19.1g-1 219A-E 8l8ac 76.1lch 79.0AB
HO9 176.3 136.7 156.5 225c-h 1731-m 199E-) 66.7g-n 742c1  70.4C-F
H10 166.5 135.3 1509 21.2d-+1 204ej 208C-G 625k-n 6431-n  63.4F-H
H11 186.8 132.5 159.7  26.2ac 212d1 23.7AB 787af 723c¢ck T755A-C
H12 188.5 138.3 1634 27.7ac 186h-l 231A-D 728cj 680g-m 704C-F
H13 177.5 147.7 162.6  258d-1 19.3f1 225A-E 865a 66.5g-n 765A-C
H14 170.2 135.6 1529 211d-1 153Im 182G-K 66.3gn 59.0m-0 62.7 GH
H15 176.3 131.4 153.9 18311 19.0g-l 186F-J 717d-k 73.2cj 724B-D
H16 196.2 144.3 170.2  17.0j-m 17.81-m 17.4JK 572no 66.3h-n  61.7GH
H17 180.0 143.4 161.7  19.1g-l 165j-m 17.8H-K 705e-k 58.7m-0  64.6 E-H
H18 170.8 138.8 154.8  19.2g-l 159k-m 17.61-K 5120 674g-m  59.3H
H19 182.7 142.1 162.4  17.21-m 141m 157K  8l0ad 735c1  77.3AC
Mean 179.0 A 139.0B 228A 18.0B 717 68.2
LSD 0.05 Location 8.02 1.09
LSD 0.05 Genotype 2.84 7.08
* fion 409 1001

LSD: Low singificant difference

46



MAS JAPS 8(1): 41-55, 2023

In terms of oil ratio (%), genotype and
locations were found to be statistically
significant at the level of 1%, and the
interaction of genotypexlocation was
statistically significant at the level of 5%. In
terms of the average of locations, the oil
ratio was 38.1 and 41.3 (%). According to
the location averages, the highest
percentage of oil ratio (%) was obtained in
Adana location. According to genotype
averages, the highest oil ratio was obtained
from H16 (P64LP140) and H11 and H14
hybrids sharing the same group. In the
genotypexlocation interaction, the highest
oil ratio was obtained from Adana location
and H16 (P64LP140) standard variety, and
the lowest oil ratio was obtained from H5
and H6 hybrids sharing the same group in
Mus location. In terms of protein ratio (%);

Genotype, location and genotypexlocation
interaction were found to be statistically
significant at the 1% level. In terms of the
averages of their locations, the protein ratio
was 16.8 and 18.2 (%). The highest protein
ratio was obtained from Mus location. In
terms of the averages of genotypes, it varied
between 14.3-19.7 (%). The highest protein
ratio was obtained from H13 and H4, H9
and H14 hybrids sharing the same group,
and the lowest protein ratio was obtained
from the H16 (P64LP140) standard variety.
In the genotypexlocation interaction, the
highest protein ratio was obtained from the
HO hybrid in Mus location, and the lowest
protein ratio was obtained from the H16
(P64LP140) standard variety in Adana
location.

Table 7. The averages of the examined traits and the resulting groups

Seed yield) Oil ratio Protein ratio
Genotypes
Adana Mus Average  Adana Mus Average  Adana Mus Average
H1 4023ef 25611  3292C-E  458ab 36.81-1 413A-C 148jm 204ad 176 AE
H2 4629bc 17370  3183D-F 38.1g-l 39.0ek 386C-E 199ae 158gl 17.9A-D
H3 3984ef 19791-0 2982FG 37.2h-l 37111 37.1DE 187c¢c-g 172ek 18.0A-D
H4 4535b-d 1938m-0 3236 C-F  41.0c1 3779 394B-E 19.1b-f 199ae 195A
H5 4863ab  23851-1 3624 AB  39.8d-k 345! 37.1DE 158¢g-l 182d-g 17.0B-F
H6 4952ab  22981-n  3625AB  385fl 344 36.4E 18.1d-h 180d-h 181A-D
H7 4163de 2057k-o  3110EF 427af 36.6j1 39.7B-D 17.7dj 198ae 18.7AB
H8 5260a  22861-n  3773A  405dj 37.9g-1 392B-E 220ab 15111 185AB
HO 4827ab  22251n 3526 A-C 419b-g 37.4h-l 397B-D 166fl 224a 195A
H10 4275c-e  22301-n  3253C-F 434ad 408c¢j 421AB 144km 185cg 165C-G
H11 4656bc 26001 3628 AB  449ac 410c1  430A  164fl 189cf 176A-E
H12 4327c-e  23321-m  3330B-E  40.6cj 381gl 393B-E 202ad 165fl 18.4A-C
H13 4676 bc  22681-n  3472A-D 359kl 410ca1 385C-E 21.2ac 181dg 197A
H14 3992ef 22481-n  3120EF 433a-e 428af 430A  204ad 188cf  196A
H15 3097h 2131j-0 2614HlI 437ad 388fk 412A-C 142lm 179d+ 16.0D-H
H16 24841-k 23721 2428 | 46.2a 403d-j 432A 11.0n  175dj  14.3H
H17 3612fg 1882n-0 2747GH 39.6d-k 365j1 381DE 152h-l 158g-l 155F-H
H18 3145h  2177+-n 2661 HI  415b-h 37.01-1 392B-E 122mn 17.8d-1 1450GH
H19 3229gh 20491-0  2639HI  41.0c1 36711 389C-E 121mn 192bf 156E-H
Mean 4144 A 2198 B 413A 381B 168B  182A
LSD 0.05 Location 20.08 0.72 0.51
LSD 0.05 Genotype 30.63 3.05 2.06
LSD 0.05 Genotype*Location 43.32 4.32 2.91

LSD: Low singificant difference

When the correlation values of the bilateral
relations between the examined traits are
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examined; It was determined that there was
a statistically significant and positive
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relationship at the level of 1% between seed
yield (kg hal), plant height, diameter, oil
ratio and 1000 seed weight. There was no

significant relationship between seed yield
and protein ratio.

Table 8. Correlation values of the bilateral relations between the examined traits

Examined traits Plant height Diameter Seed yield Oil ratio Protein ratio
Diameter 0.5348**

Seed yield 0.7613** 0.7186**

Oil ratio 0.4028** 0.126 0.2704**

Protein ratio -0.2195*
1000 seed weight 0.1999*

0.2655**
0.295**

0.1122
0.364**

-0.3821**

-0.1853* 0.3921**

**:001; *: %5 statistically significant at the level

According to the analysis of variance
results, genotype, location and
genotypexlocation interaction contributed
to the total variation by 12.30%, 76.94 and
10.74%, respectively, in terms of seed yield
(Table 5). When a general evaluation is
made in terms of the examined traits, the
large difference between locations in terms
of seed yield indicates that this trait is
largely under the effect of the environment.
It has been shown that the environment has
a significant effect on plant height. The
diameter differed significantly according to
the locations. Since there is a parallel
relationship between the diameter and the
number of seeds in the diameter, this
situation directly affected the seed yield.
Since the heritability of 1000 seed weights
is quite high, it did not show significant
differences according to the locations.
However, 1000 seed weights of the same
genotypes according to locations showed
higher values in Adana location. The data
obtained in the study are in harmony with
many researchers (Kaya et al., 2009;
Sefaoglu and Kaya, 2018; Cetin and Oztiirk,
2018; Jockovic et al., 2019; Ghaffari et al.,
2021).

When the climatic data of the locations
are examined in general terms, the
precipitation in Mus location in April and
May caused the sowing date to delay.
However, although the average of May is a
suitable planting date according to the long-
term averages of the temperatures suitable
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for planting in Mus location, it does not
allow sowing in these months when the
average precipitation for long years is taken
into account. (Table 3). However, due to the
effects of global warming, they reported
that there were significant changes in the
average temperature variable in Mus
location, and this change was in an
increasing trend (Atabey and Toprak,
2018). Accordingly, it suggests the
possibility that temperature changes may
change the precipitation regime. This
situation reveals the possibility that the
sowing dates may be brought forward in the
following years in the region. It is thought
that planting in Mus location in June causes
yield decreases due to the high temperature
and low relative humidity, especially during
the seed development stage. In terms of the
examined traits, it is thought that the
differences in the locations are caused by
the climate.

3.1. GGE biplot analysis

In GT biplot technique, both the
relationship  between traits and the
relationship between genotype traits can be
explained. As the angle value (>0--<90°)
decreases between the vectors of the two
traits, it shows a positive relationship, and
as the angle value (90°>-<180°) increases,
there is a negative relationship (Kendal and
Sayar, 2016; Kendal, 2022). In addition, the
positioning of genotypes according to traits
also shows which genotype has high values
in terms of which traits (Figure 1).
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Especially, the H2 and H7 hybrids are
located in the region of seed yield, diameter
and protein ratio, showing that they are
satisfactory in terms of these parameters. In
addition, H11, H9, H1, H10 and H14
hybrids are located at the intersection of
protein and oil ratio, showing that they have
both good protein and high oil ratio. On the
other hand, the angle between the vectors of
seed yield and protein ratio and diameter is
quite narrow, indicating a high positive
correlation between these traits, and a wide
angle between seed yield and oil ratio and

plant height, indicating a negative
correlation between the two (Figure 1 and
Table 8).

In addition, the most suitable genotypes
for each sector and trait group were

Scatter plot (Total - 67.84%)
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Figure 1. The relationship between genotypes and traits.
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determined by the sector analysis (Figure
2). When the traits examined in the research
were examined in the sector analysis, the
traits were gathered in four different sectors
and four groups. The 1st group consisted of
1000 seed weight, the 2nd group consisted
of seed yield, protein ratio and diameter, the
3rd group oil ratio and the 4th group the
plant height. Particularly, seed vyield,
protein ratio and diameter formed the same
group in the same sector. All standard
varieties (H15, H16, H17, H18 and H19)
used in the trial show that they are not
correlated with any traits by taking place in
the sector where no traits are present. It is
possible to say that the genotypes in the
sectors where the traits are not included are
weak in terms of traits.

Ranking biplot (Total - 67.84%)
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Figure 2. Grouping of genotypes in terms of traits.
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Figure 3. Ranking of genotypes in terms of traits.

The stability curve formed over the
average data of all the traits examined in the
study and the ranking biplot method that
ranks the genotypes according to this
stability curve are shown in Figure 3. Itisa
model that ranks genotypes according to
stability (horizontal) and mean (vertical)
baseline curves for all traits in multi-trait
studies. In line with these explanations, in
Figure 3, it was determined that H6 was the
most stable in terms of all traits, H13 and
H8 hybrids had the highest values in terms
of all traits, and H14 was the genotype with
the weakest stability. In addition, H19, H16
and H17 standard varieties did not perform
well because they were below the curve
(vertical curve), and stable genotypes H9
and H11 hybrids above the vertical curve
and close to the horizontal curve could be
selected for selection because they were
good performing genotypes.

0.6

0.4 0.2 0.4 06 0.8

0.0 0.2
PC1 - 45.14%

Figure 4. Ranking of genotypes according to ideal

center.
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In addition, genotypes can be ranked
according to the ideal center created
according to the average of the traits in the
Comparison biplot model (Figure 4).
Accordingly, H13 and H8 hybrids were
found to be the most ideal genotype since
they are located in the region closest to the
ideal center. The GT biplot technique seems
to be a useful technique that can be used
easily in selection, as it provides us with a
lot of convenience in visually interpreting
the relationships. Many researchers have
reported that this technique is beneficial in
the results of their research on this subject
(Gauch, 2006; Balalic et al., 2013; Xu et al.,
2014; Movahedi et al., 2020; Khan et al.,
2021).

Figures 5, 6, 7 and 8 show the GGE
biplot based on a two-way yield table over
genotype X environment interaction in the
study conducted at Adana and Mus
locations.
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Figure 5. Locations and GenotypexLocation relationship.
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All environments are assumed to be
equally important in genotype assessment
as environment standardized data are used.
It allows for appropriate visualization of
relationships between environments for
environment-focused  singular  value
segmentation. This biplot explained all (100
%) of the GGE and showed that the GGE is
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Figure 6. Grouping of locations by sector analysis and
position of genotypes relative to location.
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fairly straightforward for the genotypes in
this dataset. The effect of PC1 on the total
variation was explained as 58.84 % versus
the value of PC2 as 41.16 %, demonstrating
that it could adequately explain the GGE
patterns dependent on the GGE biplot.
Figure 5 gives information about the
relationship between Adana and Mus
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location and the relationship between
genotype location. Visually, it shows that
both locations are not very closely related
and differ from each other and can be
considered as separate environments in the
selection of genotypes. When we evaluate
the genotypes according to both locations in
terms of the average of all characteristics;
HI hybrid especially for Mus location, H4
hybrid has better results for Adana location
and can be recommended in years and
locations with similar ecological conditions
and can be selected in selection, while H15,
H16, H17, H18 and H19 standard varieties
do not have suitable results for locations,
but more It is thought that the experiment
should be repeated in the following years in
order to make decisive decisions (Figure 5).
The determination of mega-environments
according to the averages of genotypes
reveals that similar environments should be
excluded in  future studies, and
environments that increase operating costs
and do not create differences should not be
used unnecessarily (Figure 6). In the sector
analysis made in this sense, 6 sectors were
formed and the circles defining each
location were included in different sectors
and mega-groups, revealing the differences
of the circles. H8, H6 and H9 hybrids of the
genotypes in the same sector with the
environments have good results in Adana
location, and the H11, H13, H5 and H12
hibrids in Mus location, while the H2, H17,
H18 and H19 hybrids of the genotypes in
different sectors from the environments
have good results in Adana and Mus
locations. The ranking biplot method,
which creates the stability curve over the
average data of all the traits examined in the
study and ranks the genotypes according to
this stability curve, is shown in Figure 7.
According to this model, which ranks
genotypes  according  to  stability
(horizontal) and mean (vertical) baselines in
terms of all traits in multi-feature studies, it
shows that H8 and H11 hybrids have both
stable and good results in terms of all traits
in Adana and Mus locations. These
genotypes were followed by the H13, H5,
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HO and H12 hybrids. However, H2 hybrid
and H16 standard variety, which are above
average but unstable H1 and H4 hybrids and
which are unstable but below average, can
be eliminated for Adana and Mus locations.
Genotypes can be ranked according to the
ideal center formed according to the
average of the traits (Figure 9).
Accordingly, it has been determined that H8
and H11 hybrids are quite ideal genotypes
by being located in the ideal center, and
H13, H5, H12 and H9 hybrids can be
preferred after these genotypes because
they are located in the region close to the
ideal center. In addition, it has been
determined that it is very convenient for us
to determine the genotypes to be selected
and eliminated by easily observing the
genotypes above and below the average
vertical curve. These results are confirmed
by the results of many researchers (Mousavi
et al., 2016; Jockovic et al., 2019; Saremi-
Rad et al.,, 2020; Ghaffari et al., 2021;
Gholizadeh et al., 2022).

4. Conclusion

In this study, which was carried out in
Adana and Mus locations in 2022 and tested
14 hybrids sunflower and 5 standard
sunflower varieties; According to the
results of the research, it was concluded that
the hybrids used in the research were
superior in terms of both yield ve yield
components and quality traits when
compared with the standards. According to
the research results; H6, H18 and H3
showed high performance in terms of yield
and yield components, H1, H10 and H14
hybrids showed high performance in terms
of oil ratio, while H9 and H11 showed high
performance in terms of both yield and yield
components and oil ratio. In addition,
according to the biplot results, it was
determined that H6 was the most stable
genotype in terms of all traits, while H8 and
H13 were the genotypes with high values.
In the genotype location evaluation made
with biplot analysis technique, it was shown
that the locations were in different groups
and H8 and H11 had good results. As a
result, it was concluded that Biplot analysis
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technique visually facilitated the work of
breeders in selection, and H1, H10 and H14
hybrids in terms of oil ratio, H6, H18 and
H3 genotypes in terms of seed yield, and H9
and H11 hybrids for both criteria and H8
and H13 in all parameters hybrids are
recommended. It has been concluded that
different genotypes can be candidates for
registration in terms of oil production, yield
and quality traits, or all parameters.
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Ozet

Bu arastirma, 2014 yilinda Dicle Universitesi Ziraat Fakiiltesi Tarla Bitkileri deneme alaninda yiiriitiilmiistiir.
Arastirmada; Yerli Kirmizi, Tigris, Kafkas, Seyran 96, Ozbek ve Ciftci mercimek cesitlerinde yapraktan % 0.33
oraninda FeSO4 ve ZnSO4 uygulamalarinin etkisi incelenmistir. Deneme tesadif bloklarmda boliinmiis parseller
deneme desenine gore ii¢ tekerriirlii olarak kurulmustur. Ana parsellere kontrol ve mikro element dozu ve alt
parsellere cesitler olacak sekilde yerlestirilmigtir. Cozelti dozlari: kontrol (su), % 0.30" luk demir siilfat (veya %
0.30 'luk ginko sulfat) ve 1.1 g m? dozunda iire seklindedir. Uygulamalar, ¢igeklenmenin ortasinda olmak iizere %
0.00 ve % 0.30'luk ¢ozelti seklinde yapraklara piiskiirtiilerek gerceklesmistir. Denemede ¢igceklenme siiresi, bitki
boyu, biyolojik verim, tane verimi ve tanede Fe ve Zn igerikleri incelenmistir. Yapraktan % 0.30’luk demir siilfat
ve cinko siilfat uygulamasi ile altt mercimek ¢esidi verim ve tanede mikro element igerikleri yoniinden farklilik
gostermistir.

Anahtar Kelimeler: Mercimek, demir, ¢inko, ¢esit, verim

The Effect of Iron and Zinc Applications on The Production and Quality Properties of
Lentil Varieties

Abstract

This research was carried out in Dicle University Faculty of Agriculture Field Crops experimental area in 2014.
In the research, It was investigated effects of 0.33% FeSO4 and ZnSO4 applications from the leaves in Yerli
Kirmizi, Tigris, Caucasian, Seyran 96, Ozbek and Ciftci lentil varieties. The experiment was set up in randomized
blocks in the split plot design with three replications. Control group and micro element doses were placed on the
main plots and varieties were placed on the sub plots. The solution doses: control group (water), 0.30% ferrous
sulfate (or 0.30% zinc sulphate) and 1.1 g m? dose of urea. Applications were treated by spraying the leaves in the
form of 0.00% and 0.30% solution, in the middle of flowering. In the experiment, it was examined crop properties
such as plant height, biological yield, seed yield and seed Fe and Zn contents during flowering time. With the
application of 0.30% iron sulfate and zinc sulfate from the leaves, six lentil varieties differed in terms of yield and
seed micro element contents.

Keywords: Lentil, Fe, Zn, varieties, yield.
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1. Giris

Hizla artan diinya niifusu tarim
alanlarindaki artisin da azalmasiyla birlikte
gida sorununun ortaya c¢ikmasina sebep
olmaktadir. Bu nedenle bitkisel tiretimde
irlin kalitesinin gelistirilmesi ve verimin
arttirtlmasina  yonelik  baz1  tarimsal
uygulamalar yapilmaktadir. Bitki besin
elementlerinin  topraga ve  yapraga
uygulanmasi ile bitkisel {iretimin arttig
bazi bilimsel calismalarca
desteklenmektedir (Yagmur ve Kaydan
2004; Sakar ve ark., 2016; Ipekesen ve
Biger, 2021).

Topraklarda yaygin olarak ortaya ¢ikan
cinko ve demir eksikliginin ana nedeni
toprakta gergekte bolca bulunmasin ragmen
bitkilerce alinabilir formda olmamasidir.
Topraklarin genellikle yliksek diizeylerde
pH, kire¢ ve kile sahip olmas1 ve organik
maddenin diisiik olmasi mevcut ¢inko ve
demirin bitkilerce almabilirligini
sinirlamaktadir (Marschner, 1995).
Toprakta yeterli miktarda ¢inkonun
bulunmasi, bitkilerin mevcut ¢inkodan
optimum diizeyde yararlanacagi anlami
tasimaz. Topraklarin pH, kireg, fosfor
miktarlarmin  yiiksek olmasi  ¢inkonun
yarayislhiligini onemli Olclide geriletmekte
ve bitkide cinko noksanligi goriilmesine
neden olabilmektedir. Cinko noksanligi
genelde kirecli, kurak ve yar1 kurak bolge
topraklarinda  goriilmektedir.  Bitkilerde
goriilen  ¢inko  noksanligit  ¢inkolu
giibrelemeyle giderilebilmektedir. Ancak
burada temel sorun problemli alanlara
cinkonun nasil uygulanacagidir. Ciinkii
topraga uygulanan ¢inkonun yarayishligini
sinirlandiran faktorler nedeniyle ¢inkodan
beklenen yarar yeterince goriilmemektedir.
Bu nedenle ¢inko uygulamasinda alternatif
yollar aranmig ve yapraktan, tohumu
cinkoyla kaplama, toprak + yaprak gibi
kombine uygulamalar giderek
yayginlagsmistir (Taban ve ark., 1998).

Bitkilerde klorofil olusumu i¢in mutlak
gerekli olan demir, fotosentezin
gerceklesmesine, protein ve karbonhidrat
olusumuna, solunuma ve c¢ogu enzimin

Y

faaliyetine yardimci olur. Eksikliginde
gelisme geriler kalite ve verim azalir. Kanin
en onemli komponentini olusturan demir,
insanlarda dokuya oksijen tasimnmasi,
bdylece dokudaki oksidasyon olaylarinin
stirdiiriilmesi i¢in gereklidir.

Genellikle cinko uygulamasinin
topraktan yapilmasi yapraktan piiskiirterek
verme uygulamasina gore daha iyi sonuglar
vermektedir (Giordano ve Mortvedt, 1972).
Aliivyon topraklarda ise bitkilerin ¢inko
uygulamasina orta derecede tepki verdigi,
yapraktan ¢inko uygulamasinin en az
topraktan ¢inko uygulamasi kadar etkili
olabilecegi belirlenmistir. Kirecli
topraklarda ¢inkonun topraktan
uygulanmast birim alan tane veriminde
belirgin artislar saglamistir (Serry ve ark.,

1974). Nitekim diinyada ©nemli bir
beslenme kaynagi olan celtikte ¢inko
noksanlifi  olan  topraklarda  ¢inko

giibrelemesiyle tane verimi arttirilabilmistir
(Randwaha ve ark., 1978). Degisen ¢inko
dozlarinin mercimekte verim ve verim
komponentlerini  artirdigi  arastiricilar
tarafindan ortaya konmaktadir (Togay
2001; Togay ve Anlarsal, 2008;0ktem ve
ark., 2016).

Bu arastirmada Diyarbakir ekolojik
kosullarinda bazi kiglik kirmizt mercimek
cesitlerinde, yapraga uygulanan ¢inko sulfat
ve demir sulfatin ¢i¢eklenme siiresi, bitki
boyu, biyolojik verim, tane verimi, tanede
Fe ve Zn mikro besin igeriklerine etkisinin
incelenmesi amacglanmaktadir.

2. Materyal ve Yontem

Bu arastirma, Dicle Universitesi Ziraat
Fakiiltesi Tarla Bitkileri Boliimii arastirma
alaninda 2014 yili yetistirme doneminde
yuritilmustiir. Arastirmada GAP
Uluslararas1 Tarimsal Arastirma ve Egitim
Merkezi Midiirliigii’nden temin edilen ve
kislik kirmizi mercimek olan Tigris, Seyran
96, Yerli kirmizi, Ciftci, Ozbek ve Kafkas
cesitleri materyal olarak kullanilmistir.

Deneme, Tesadiif Bloklarinda Boliinmiis
Parseller deneme desenine gore 3 tekerriirlii
olarak kurulmus olup her parsel 6 sira 4 m
uzunlugundadir. Deneme alaninda 6n bitki
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kislik tahil olup, sonbahar toprak islemesi
icin Eyliil aymnda pulluk ile siirlim yapilmis
Kasim ay1 igerisinde kiiltivator ve tapan
cekilerek tohum yatagi hazir hale
getirilmistir. Deneme yeri topragi; kumlu-

Tablo 1. Arastirma alaninin toprak 6zellikleri (0-30 cm)

killi biinyeli, pH 7.93 degerinde hafif alkali,
tuzluluk oran1 diisiik, organik madde
miktar1 ve fosfor bakimindan oldukga fakir,
potasyum orani oldukg¢a yiiksek olup %
11.80 kireg icermektedir (Tablo 1).

Toplam Tuz  Kireg Organik Madde  Kum Mil Kil Toplam Azot pH
% 0.07 % 11.80 % 1.40 %48.96  %22.00 9% 29.04 % 0.06 7.93
K Ca Na Fe Cu Zn Mn P
407.40 7840.00 96.00 1.63 0.35 0.91 4.52 2.05
*Kaynak: Ege Universitesi Ziraat Fakiiltesi, Toprak Bilimi ve Bitki Besleme Boliimii
Denemede ekimle birlikte topraga ve Zn mikro element igerikleri, Ege

dekara 22 kg DAP giibresi karigtirilmistir.
Demir ve ¢inko formiilasyonlar1 sirasiyla
FeSOs (demir siilfat) ve ZnSO4 (¢inko
siilfat) seklindedir. Cozelti dozlar1 kontrol
(su), % 0.30'luk demir siilfat veya %
0.30'luk ¢inko sulfat ve 1.1 g mdozunda
iire seklindedir. Uygulamalar ¢igeklenme
ortasina denk gelen 08.05.2014 tarihinde
aksam saatlerinde yapilmistir. Cozeltiler
yapraklara piiskiirtme yoluyla olacak
sekilde sirt pompasiyla uygulanmistir.
Ancak, gece yagmurlu gectiginden 10 giin
sonra uygulama tekrarlanmigtir. Her doz
parseline 4 litre, li¢ yinelemeye toplam 12
litre ¢ozelti uygulanmigtir.  Kontrol
parsellerindeki bitkilere ise toplam 12 litre
¢cesme suyu piiskiirtiilmiistiir. Denemelerin
parsellerinden alinan tohum 6rneklerinin Fe

=== o Ortalama Sicaklik (°C)

ee ok oo Yagis (kg/m2)

Universitesi Ziraat Fakiiltesi, Toprak Bilimi
ve Bitki Besleme Boliimii
laboratuvarlarinda belirlenmistir.

Denemenin yiiriitiildiigii yila ait iklim
verileri incelendiginde; bitki gelisiminin
maksimum oldugu Mart aymdaki sicaklik
10.80 °C, Nisan ve Mayis aylarindaki
sicakliklarin 14.70 °C oldugu
goriilmektedir. En yiiksek sicakligin ise
31.20 °C ile Temmuz ay1 oldugu
goriilmektedir. Deneme yil1 toplam yagis
miktar1 213.7 mm olup en yiiksek yagis
Subat (60.60 mm) ayinda gerceklesmistir.
Hava oransal nem oraninin sicaklik artisina
bagli olarak azaldig1 goriilmektedir (Sekil
1).

gy Oransal Nem (%)

140 -
‘_

120 - i

100 -

80 -

60 - ..o'.

40 - ¢

20 -

. N
0 T T T T T T 1
Ocak Subat Mart Nisan Mayis Haziran Temmuz
Sekil 1. Diyarbakir iline ait 2013-2014 yihi iklim verileri

Aragtirmaya ait  veriler = Tesadif kiiciik oOnemli fark) yoOntemine

Bloklarinda Boliinmiis Parseller desenine
gore JMP 5.0.1 istatistik paket programiyla
degerlendirilmis ve ortalamalar EOF (en
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gore
gruplandirilmistir.
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3. Bulgular ve Tartisma
3.1. Ciceklenme siiresi

Yapraga ¢inko ve demir uygulamasinin
alti kishk kirmizi mercimek ¢esidinde

ciceklenme siiresine ait sonuglar Tablo 2’de
verilmistir

Tablo 2. Altt mercimek ¢esidinde yapraga ¢inko ve demir uygulamasinin ¢igeklenme siiresine ait

sonuglar
Yaprak Kontrol % 0.30 Zn Ort. Kontrol % 0.30 Fe Ort.
Uygulamalari
Ciftci 110.7 ¢ 103.0 f 106.8 ¢ 1117 103.0 107.3 bc
Kafkas 112.0 bc 106.0 de 109.0 b 112.7 106.3 109.5 abc
Ozbek 113.7b 108.0d 110.8 a 111.7 107.0 109.3 abc
Seyran 96 116.7 a 102.7 f 109.7 ab 110.7 103.0 106.8 ¢
Tigris 112.7 be 106.7 de 109.7 ab 113.7 107.3 110.5ab
Yerli Kirmizi 111.7 be 105.7 e 108.7 b 117.7 108.0 112.8a
Ort. 112.90 a 105.35b 113.03 a 105.76 b
EOF Cesit: 1.479**  C*D: 2.092**  Doz:** Cesit: 3.64** C*D: &d Doz:**
Varyasyon SD Kareler F degeri Kareler F degeri
Kaynaklan Ortalamasi Ortalamasi
Blok 2 1.694 0.910 0.194 0.0400
Doz 1 513.778 276.059** 469.444 96.5714**
Hata 2 1.861 4.861
Cesit 5 10.778 13.287** 28.644 10.0117**
Doz x gesit 5 15.711 19.369** 4911 1.7165 od
Hata 20 0.811 2.861
%VK 0.83 1.55

** 0,01, * 0.05 diizeyinde istatistiki olarak énemli, OD: énemli degil. Ayni harflerle gésterilen ortalamalar arasinda istatistiki olarak fark yoktur

Ciceklenme siiresi yOniinden yapraga
cinko uygulamasinda ¢esit, doz faktorleri ve
cesit x doz interaksiyonu 0.01 diizeyinde
onemli bulunmustur. Yapraga demir
uygulamasinda, ¢esit ve doz faktorleri 0.01
diizeyinde onemli bulunmus, cesit x doz
interaksiyonu ise 6nemsiz bulunmustur.

Yapraga %0.30 ¢inko siilfat uygulamasinda
ciceklenme siiresi i¢in ¢inko dozu x gesit
interaksiyonu 6nemli ¢ikmistir. Cesitlerin
ciceklenme stirelerinin ¢inko dozlarindan
farkli sekilde etkilendigini gostermistir.
Cinko uygulandiginda, Ciftci ve Seyran 96,
digerlerinden 6nemli derecede erken (103
giin) cigeklenmistir. Kontrol
uygulamasinda en erken Cift¢i (110.7 giin)
ciceklenmis ve bunu Yerli Kirmiz1 (111.7
giin), Kafkas (112.0 giin) ve Tigris (112.7
giin) cesitleri izlemistir. Kontrol
bitkilerinde Seyran 96, 116.7 giinle diger
hepsinden onemli sekilde gee
ciceklenmistir. Yapraga %0.30 demir siilfat

uygulamasit  (105.76  gilin)  ortalama
ciceklenme siiresini kontrol bitkilerine
(113.03 glin) gore Onemli sekilde

diistirmustiir. Cesitlerin ¢igeklenme siireleri
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106.8 - 112.8 giin arasinda degismistir.
Seyran 96 (106.8 giin) Tigris (110.5 giin) ve
Yerli Kirmizi (112.8 giin)'dan Onemli
sekilde daha erken c¢iceklenmis, fakat
Ciftci, Kafkas ve Ozbek ile ayn1 grupta yer
almustir.

3.2. Bitki boyu

Yapraga cinko ve demir uygulamasinin
alt1 kiglik kirmizi mercimek ¢esidinde bitki
boyuna ait sonuglar Tablo 3’te verilmistir.
Yapraga c¢inko ve demir uygulamasinda
cesit ve doz faktorleri 0.01 diizeyinde
onemli bulunmus, ¢esit x doz interaksiyonu
ise onemsiz bulunmustur. Cinko uygulanan
parsellerde boy 15.69 cm ile kontrol
bitkilerinden (12.85 cm) Onemli sekilde
yilksek olmustur. Ciftci ve Kafkas
cesitlerinin boylar1 Ozbek, Seyran 96 ve
Yerli Kirmizi'dan 6nemli derecede yiiksek
fakat Tigris (14.56 cm) ile ayn1 grupta
cikmugtir. %0.30 ¢inko sulfat
uygulandiginda, Cift¢i 17.04 cm, Kafkas
17.54 cm ve Tigris 16.33 cm olmustur.
Yapraga %0.30 dozunda demir siilfat
(17.34 cm) uygulamasi kontrola (13.02 cm)
gore bitki boyu ortalamasini1 dnemli sekilde
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4.32 cm arttirmistir. Ciftei ve Tigris cesitleri
Ozbek ve Seyran 96'dan 6nemli derecede
uzun fakat Kafkas ve Yerli Kirmizi ile ayn1
boy grubunda yer almistir. %0.30 ¢inko

sulfat uygulandiginda, Cift¢ci 19.05 cm,
Tigris 19.44 cm, Kafkas 17.75 cm ve Yerli
Kirmizi 17.30 cm olmustur.

Tablo 3. Alt1 mercimek ¢esidinde yapraga ¢inko ve demir uygulamasinin bitki boyuna ait sonuglar

Yaprak Kontrol % 0.30 Zn Ort. Kontrol % 0.30 Fe Ort.
Uygulamalar:

Ciftei 14.41 17.04 15.73 a 13.66 19.05 16.35a
Kafkas 13.05 17.54 1530 a 12.93 17.75 15.34 ab
Ozbek 12.07 14.26 13.17b 11.54 15.52 1353 b
Seyran 96 13.04 14.42 13.74b 12.00 15.01 1351b
Tigris 12.77 16.33 14.56 ab 14.37 19.44 16.90 a
Yerli Kirmizi 11.77 14.55 13.17b 13.63 17.30 15.47 ab
Ort. 12.85b 15.69a 13.02b 17.34a

EQF Cesit: 1.445**  C*D: 6d Doz:** Cesit: 2.204**  C*D: 6d Doz: **
Varyasyon SD Kareler F degeri Kareler F degeri
Kaynaklari Ortalamasi Ortalamasi

Blok 2 0.422 2.7969 1.219 0.4938
Doz 1 72.448 479.9414** 168.264 68.1819**
Hata 2 0.151 2.468

Cesit 5 7.167 9.2575** 11.962 6.6439**
Doz x gesit 5 1.751 2.26116d 1.264 0.7023
Hata 20 0.774 1.800

%VK 6.16 8.84

** .01, * 0.05 diizeyinde istatistiki olarak énemli, OD: énemli degil. Ayni harflerle gésterilen ortalamalar arasinda istatistiki olarak fark yoktur

3.3. Biyolojik verim

Yapraga c¢inko ve demir uygulamasinin
altt kishik kirmizi mercimek ¢esidinde
biyolojik verime ait sonuglar Tablo 4’te
verilmigtir. ~ Yapraga  ¢inko  siilfat
uygulamasinda c¢esit, doz faktorleri ve gesit

x doz interaksiyonu 0.01 diizeyinde dnemli
bulunmustur.  Yapraga demir siilfat
uygulamasinda ise ¢esit ve doz faktorleri
0.01 diizeyinde 6nemli bulunmus, ¢esit x
doz interaksiyonu ise 6nemsiz bulunmustur.

Tablo 4. Alt1 mercimek ¢esidinde yapraga ¢inko ve demir uygulamasinin biyolojik verime ait sonuglar

Yaprak Kontrol % 0.30 Zn Ort. Kontrol % 0.30 Fe Ort.
Uygulamalari

Ciftci 179.9b 208.2a 194.0a 173.9 242.5 208.2a
Kafkas 157.4 cd 208.2a 182.8 ab 129.4 194.9 162.2b
Ozbek 7148 f 101.7e 86.58 d 83.88 169.4 126.7 ¢
Seyran 96 88.58 ef 168.1 bc 128.4c 97.65 180.5 139.1c
Tigris 145.8 d 208.7a 177.2b 145.9 209.5 177.7b
Yerli Kirmizi~ 43.21¢g 88.90 ef 66.06 e 63.83 133.5 98.66 d
Ort. 114.4b 164.0a 1158b 188.4a

EOF Cesit: 15.05*%*  C*D:21.28**  Doz:** Cesit: 17.67**  C*D: o6d Doz **
Varyasyon SD Kareler F degeri Kareler F degeri
Kaynaklar Ortalamasi Ortalamasi

Blok 2 42.849 0.577 399.692 2.597
Doz 1 22129.340 298.286** 47470.385 308.540**
Hata 2 74.188 153.855

Cesit 5 17506.082 210.682** 9093.432 78.585**
Doz x gesit 5 576.313 6.935** 129.155 1.116 &d
Hata 20 83.092 115.714

%VK 6.56 7.0

** 0,01, * 0.05 diizeyinde istatistiki olarak énemli, OD: 6nemli degil. Ayn1 harflerle gosterilen ortalamalar arasinda istatistiki olarak fark yoktur

Yapraga

¢inko

sulfat

uygulamasi

denemesinde biyolojik verim ic¢in doz x

¢esit interaksiyonunu Onemli

Kontrol ve

cikmustr.

%0.30 doz seviyelerinde
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sekilde
Yapraga

etkilendigini
%0.30" luk
uygulandiginda Tigris, Kaftkas ve Ciftci

cesitlerin  biyolojik verimlerinin farkl
gostermektedir.
¢inko

sulfat
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cesitlerinden 208.2, 208.2 ve 208.7 g/m2
degerleri ile diger ¢esitlerden Onemli
sekilde  yiiksek  biyolojik  verimler
saglanmistir. Kontrol bitkilerinde Ciftci
cesidi 179.9 g/m2 ile diger ¢esitlerden
onemli derecede yiiksek biyolojik verim
vermistir. Ciftci ¢esidini ikinci sirada
Kafkas ve Tigris 157.4 ve 145.8 g/m2 ile
izlemistir.

Yapraga %0.30'luk demir siilfat
uygulamasi 188.4 g/m?2 ile kontrol bitkileri
ortalamasindan (115.8 g/m2) Onemli
sekilde fazla biyolojik verim saglamistir.
Cesitlere ait biyolojik verim degerlerine
bakildiginda, Cift¢ci ¢esidinin biyolojik
verimi diger cesitlerden Onemli sekilde
yiiksek bulunmus, bunu Katkas ve Tigris
cesitleri izlemistir. %0.30 ¢inko sulfat

uygulandiginda, Ciftci 242.5 g/m2, Tigris
209.5 g/m2 ve Kafkas 194.9 g/m2 biyolojik
verim saglamistir. Bagka bir arastirici da
uygulamamizdan farkli olarak bakla
baglama doneminde uygulanan sivi solucan
giibresinin bitkide yaprak kuru agirhig ve
bakla kuru agirhigini artirdigini bildirmistir
(Ipekesen (2021).

3.4. Tane verimi

Yapraga cinko ve demir uygulamasinin
alt1 kishk kirmizi mercimek cesidinde tane
verimine ait sonuglar Tablo 5’te verilmistir.
Tane verimi yoniinden yapraga % 0.30
¢inko siilfat ve demir siilfat uygulamasinda
doz, cesit faktorleri ve doz x gesit
interaksiyonu 0.01 diizeyinde istatistiki
olarak dnemli bulunmustur.

Tablo 5. Alti mercimek ¢esidinde yapraga ¢inko ve demir uygulamasinin tane verimine ait sonuglar

Yaprak Kontrol % 0.30 Zn Ort. Kontrol % 0.30 Fe Oort.
Uygulamalarn

Ciftei 23.21cd 45.15a 34.18 a 23.47d 67.72 a 4559 a
Kafkas 20.56 de 33.35b 26.96 b 20.24 de 4473 c 3249c
Ozbek 13.64 fg 17.41 ef 1553 ¢ 15.43 ef 18.36 de 16.90 de
Seyran 96 12.94 fg 20.80 de 16.87¢c 19.05 de 21.32 de 20.18d
Tigris 20.44 de 27.19¢c 23.82b 20.65 de 54.59 b 37.62b
Yerli Kirmizi ~ 12.22 g 18.58 de 1540 ¢ 9.905 f 19.33 de 14.62 e
Ort. 17.17b 27.08a 18.12 b 37.68 a

EOF Cesit: 3.47** C*D: 4.90** Doz: * Cesit: 4.26** C*D: 28.93**  Doz:**
Varyasyon SD Kareler F degeri Kareler F degeri
Kaynaklan Ortalamasi Ortalamasi

Blok 2 13.265 8.563 3.971 0.281

Doz 1 884.140 570.802** 3439.490 243.988**
Hata 2 1.549 14.097

Cesit 5 345.456 77.456** 942.698 140.024**
Doz x gesit 5 65.164 14.610** 455.616 67.675**
Hata 20 4.460 6.732

%VK 9.55 9.30

** 0,01, * 0.05 diizeyinde istatistiki olarak énemli, OD: 6nemli degil. Aym harflerle gosterilen ortalamalar arasinda istatistiki olarak fark yoktur

Yapraga farkli ¢cinko dozlar1 (kontrol ve
%0.30" luk ¢inko siilfat) uygulandiginda
tane verimi i¢in c¢esit X ¢inko dozu
interaksiyonu Onemli ¢ikmistir. Cesitlerin
tane verimlerinin doz uygulamalarindan
farkli sekilde etkilendigini gostermistir.
%0.30 ¢inko uygulamasinda Cift¢i 45.15
g/m2 degeri ile diger ¢esitlerden Snemli
sekilde yiiksek tane verimi saglamistir.
Kafkas 33.35 g/m2 tane verimi ile ikinci
sirada izlemistir. Kontrol bitkilerinde ise
Ciftei 23.21, Kafkas 20.56 ve Tigris 20.44 g
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m2ile diger gesitlerden dnemli sekilde fazla
tane verimi saglamistir.

Yapraga farkli demir dozlar1 (kontrol ve
%0.30 demir siilfat) uygulandiginda tane
verimi i¢in ¢esit X demir dozu interaksiyonu
onemli  bulunmustur. Cesitlerin  tane
verimlerinin doz uygulamalarindan farkh
sekilde etkilendigini gostermistir. % 0.30
demir siilfat uygulanan bitkilerde Cift¢i
67.72 g m™ tane verimiyle diger ¢esitlerden
onemli sekilde yiliksek tane verimi
saglamstir. ikinci siray1 54.59 g m™ tane
verimiyle  Tigris  almistir.  Kontrol
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bitkilerinde, Cift¢i 23.47 g m?, Tigris 20.65
g m?, Kafkas 20.24 g m? ve Seyran-96
19.25 g m™ tane verimleriyle ayn1 yiiksek
verim grubunda yer almislar, Ozbek ve
Yerli Kirmiz1 gesitlerinden 6nemli sekilde
fazla tane verimi saglamiglardir.

Arastirmada hem ¢inko hem de demir
uygulamasinin tane verimini arttirdigi
saptanmistir. Bulgularimiz Dawood ve El
Far (1994), Gagwar ve Singh (1994),
Sadeghi ve Noorhosseini (2014), Khalil ve
Khalifa (1991) ve Singh ve Bhatt
(2013)’nin  bildirdikleri  ile  benzer
bulunmustur. Nitekim Dawood ve El Far
(1994) Mercimege yapraktan uygulanan
mikro ve makro besin elementlerinin,
Gagwar ve Singh (1994) yapraktan
uygulanan ¢inkonun, topraktan uygulanan
cinkoya gore birim alan tane verimin
artirdigini, Sadeghi ve Noorhosseini (2014)
demir + ¢inko ve yalmz demir
uygulamasinin verimi kontrole gore %
37.71 ile % 27.12 oraninda arttirdigini
bildirmislerdir.

Ayrica, Khalil ve Khalifa (1991)
yapraktan azot, fosfor ve potasyum
uygulamasinin mercimekte birim alan tane
verimini %58 oraninda artirdigini, azot,
fosfor ve potasyuma ilaveten ¢inko mangan,
demir ve bakirinda eklenmesiyle verim
artisinin devam ettigini bildirmektedirler.

Singh ve Bhatt (2013) yapraga uygulanan
cinkonun (% 0.08 uygulamasindan)
maksimum tane verimi (1238.6 kg ha') %
0.04 ¢inko wuygulamasindan, en diislk
1063.1 kg/ha olarak kontrol grubundan elde
edildigini bildirmislerdir.

Farkli bitkilerde yapilan ¢aligmalarda da
farkli bulgular elde edilmistir. Bugdayda
Ozbek ve Ozgiimiis, (1997), tane veriminin
topraktan 1 ve 2 kg Zn da! dozlar1 arasinda
onemli bir fark elde edilmedigini, yaprak
uygulamalarinda ise 25 ve 50 g da! dozlar
arasinda  tane  veriminde  farklilik
bulundugunu musir bitkisinde ise Ozer ve
ark. (1997),topraktan ve yapraktan ¢inkolu
giibrelemenin verim agisindan bir artis
saglamadigini bildirmislerdir.

3.5. Tanede Cinko (Zn) Miktar:

Yapraga ¢inko ve demir uygulamasinin
altt kishik kirmizi mercimek c¢esidinde
tanede ¢inko miktarina ait sonuglar Tablo
6’da verilmistir. Yapraga cinko siilfat
uygulamasinda tanede ¢inko miktari
yoniinden doz faktorii 0.01 diizeyinde, cesit
faktorii 0.05 diizeyinde istatistiki olarak
onemli, doz x c¢esit interaksiyonu ise
onemsiz bulunmustur. Yapraga demir
uygulanmasmin tanede ¢inko miktar
yoniinden doz, ¢esit faktorleri ve ¢esit x doz
interaksiyonu 6nemsiz bulunmustur.

Tablo 6. Alti mercimek ¢esidinde yapraga ¢inko ve demir uygulamasinin tanede ¢inko miktarina ait

sonuclar
Yaprak Kontrol % 0.30 Zn Ort. Kontrol % 0.30 Fe Ort.
Uygulamalari
Ciftei 47.46 64.40 55.93 bc 49.93 53.78 51.86
Kafkas 51.91 63.60 57.75 ab 47.93 54.70 51.32
Ozbek 50.68 64.30 57.49 ab 46.45 51.62 49.03
Seyran 96 4751 57.53 52.52 ¢ 51.00 55.68 53.34
Tigris 47.58 63.53 55.55 bc 49.80 56.98 53.39
Yerli Kirmizi ~ 53.87 68.20 61.03a 50.33 53.68 52.01
Ort. 49.84b 63.59 a 49.24 54.40
EOF Cesit:5.47%*  C*D: dd Doz: *
Varyasyon SD Kareler F degeri Kareler F degeri
Kaynaklar Ortalamasi Ortalamasi
Blok 2 64.357 13.5604 107.224 2.8969
Doz 1 1702.525 358.7303** 240.353 6.4936 od
Hata 2 4.746 37.014
Cesit 5 47.865 2.8242* 15.408 0.9105 6d
Doz x gesit 5 10.059 0.59356d 3.561 0.2104 6d
Hata 20 16.948 16.922
%VK 7.26 7.94

** 0,01, * 0.05 diizeyinde istatistiki olarak énemli, OD: 6nemli degil. Ayn1 harflerle gosterilen ortalamalar arasinda istatistiki olarak fark yoktur
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Yapraga % 0.30 dozunda ¢inko
uygulanan bitkilerin tanelerinde 63.59 ppm
bulunan  ¢inko, kontrol bitkilerinin
tanelerindeki 49.84 ppm' den 6nemli sekilde
yiiksek bulunmustur. Yerli Kirmizi' nin
tanelerinde ¢inko miktari, Cift¢i ve Tigris
ve Seyran-96’dan 6nemli derecede yiiksek
bulunmustur. Kafkas ve Ozbek tanelerinde
cinko miktar1 Yerli Kirmizi'dan farksiz
citkmigtir. % 0.30 ¢inko uygulanan
bitkilerde Yerli Kirmiz1 68.20 ppm, Ciftci
64.40 ppm, Ozbek 64.30 ppm ve Tigris
63.53 ppm'e  kadar  yiikselmistir.
Aragtirmamizdan farkli olarak, Karabayir
Tunay (2019), mercimekte yapraktan giibre

uygulamalarda 300 ml da?® c¢inkonun
tanenin Zn, Cu, P ve Na icerigini
maksimum derecede etkiledigini
saptamiglardir.

3.6. Tanede demir (Fe) miktar:

Yapraga cinko ve demir uygulamasinin
altt kighk kirmizi mercimek c¢esidinde
tanede demir miktarna ait sonuglar Tablo
7’de verilmistir. Yapraga cinko
uygulamasinin, tanelerdeki demir miktari
iizerine etkisi incelendiginde; doz, ¢esit ve
¢esit x doz interaksiyonu 0.01 diizeyinde
onemli bulunmustur. Yapraga demir
uygulamasinin tanelerdeki demir {iizerine
etkisi incelendiginde doz ve ¢esit faktorleri

0.01 diizeyinde Onemli, c¢esit x doz
interaksiyonu ~ Onemsiz ~ bulunmustur.
Karabayir Tunay (2019), mercimekte

yapraktan ¢inko stilfat uygulamalarimin 150
ml/da doz uygulamasinda kuru agirliktaki
artisin yanisira tanenin N, Ca, Mg, Fe ve Mn
gibi bitki besin element igeriklerinin de
artigin bildirmislerdir

Tablo 7. Alt1 mercimek ¢esidinde yapraga ¢inko ve demir uygulamasinin tanede demir miktarina ait

sonuglar
Yaprak Kontrol % 0.30 Zn Ort. Kontrol % 0.30 Fe Ort.
Uygulamalar
Ciftci 48.70 g 64.08 a 56.39ab 57.69 75.47 66.58 a
Kafkas 52.41 efg 62.67 ab 57.54 a 58.50 65.27 61.88 ab
Ozbek 50.86 fg 55.76 c-ef 53.31b 50.68 61.60 56.14 b
Seyran 96 52.01 efg 55.97 cde 53.99b 59.12 63.90 61.51ab
Tigris 51.75 efg 58.03 bed 54.89ab 56.33 74.33 65.33a
Yerli Kirmizi~ 53.81 def 59.57 abc 56.69ab 53.37 57.62 55.49 b
Ort. 51.59 b 59.34a 56.46 b 68.11a
EOF Cesit: 3.518**  C*D: 4.976**  Doz: ** Cesit: ** C*D: Od Doz: **
Varyasyon SD Kareler F degeri Kareler F degeri
Kaynaklan Ortalamasi Ortalamasi
Blok 2 16.250 3.5657 79.778 11.2676
Doz 1 541.183 118.7473** 976.354 137.8965**
Hata 2 4.557 7.080
Cesit 5 16.572 3.6131** 125.680 4.3392**
Doz x gesit 5 27.979 6.1002** 58.503 2.0199
Hata 20 4.587 28.964
%VK 3.86 7,59

** (0,01, * 0.05 diizeyinde istatistiki olarak énemli, OD: énemli degil. Ayni harflerle gésterilen ortalamalar arasinda istatistiki olarak fark yoktur

Yapraga farkl ¢inko dozlar1 (kontrol ve
% 0.30" luk ¢inko siilfat) uygulandiginda
tanelerdeki demir miktar1 i¢in ¢esit x ¢inko
dozu interaksiyonu Onemli ¢ikmistir. %
0.30 ¢inko dozu uygulamasindan elde
edilen tanelerde 59.34 ppm demir, kontrol
bitkilerindeki 51.59 ppm den 6nemli sekilde
yilksek bulunmustur. % 0.30 ¢inko
uygulamasinda en yiiksek demir Ciftci
cesidinde 64.08 ppm ¢ikmig, bunu Kafkas
ve Yerli Kirmizi, 62.67 ve 59.57 ppm
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degerleriyle ayni grupta izlemistir. Ciftei
cesidinin tanelerindeki demir miktar1 Ozbek
ve Seyran-96 tanelerinden onemli sekilde
yiiksek ¢ikmistir. Kontrol bitkilerinde Yerli
Kirmizi ¢esidi istatistiksel olarak sadece
Ciftei ¢esidinden yiiksek bulunmus, fakat
diger c¢esitlerden Onemli bir fark
goriilmemistir.

Yapraga farkli demir dozlar1 (kontrol ve
% 0.30' luk ¢inko siilfat) uygulandiginda
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tanelerdeki demir miktar1 icin cesitler ve
dozlar 6nemli ¢cikmistir. Yapraga % 0.30
dozunda demir uygulamasindan elde edilen
68.11 ppm demir kontrol bitkilerindeki
56.46 ppm demirden 6nemli sekilde yiiksek
bulunmustur. Ciftci ve Tigris tanelerindeki
demir miktarla1  Ozbek ve Yerli
Kirmizi'dan 6nemli derecede yliksek fakat
Kafkas ve Seyran 96 ile ayni grupta
cikmigtir. % 0.30 demir uygulanan
bitkilerde Ciftgi'de 75.47 ppm ve Tigris'te
74.33 ppm demir elde edilmistir.

Bulgularimiz Dalshad ve Darwesh
(2011)’nin Fe-EDTA ve Fe-EDDHA’nin
yaprak ve topraga uygulamanin, toplam
kuru madde ve N, P, Ca, Mg, K ve Fe
konsantrasyonlarini onemli ol¢iide
etkiledigini bildiren bulgularina benzer
bulunmustur. Yine bulgularimiz Kumar ve
ark. (2014)’m en yiiksek tane demir
konsantrasyonunun L 4704 hattinda 136.91
mg kg? tane oldugunu, en yiiksek ¢inko
konsantrasyonunun VL 141 hattinda 81.542
mg kg? tane oldugunu bildirmislerdir. En
yiiksek tanede demir 87.30 mg kg? ve
¢inkonun 68.602 mg kg* oldugunu bildiren
bulgularina benzer bulunmustur. Yine
Thavarajah ve ark. (2009) toplam demir ve
c¢inko konsantrasyonlarinin 73 ile 90 mg of
Fe kg ve 44 ile 54 mg of Zn kg arasinda
degistigini  bildirmislerdir. = Mercimek
tohumlarindaki Fe ve Cinko i¢in kalitim
tahminleri % 64 ve % 68 arasinda
degistigini, bu besinle tamamen beslenen
insanlarda bu mikro elementlerin 6neminin
yiiksek oldugunu bildirmislerdir.

4. Sonuc¢

Aragtirmada yapraklara % 0.30 c¢inko
uygulanmasi Cifte¢i, Kafkas, Tigris ve Yerli
Kirmizi  ¢esitlerinde  bitki  boyunu
artirmigtir. Bunun yaninda Tigris, Kafkas
ve Ciftci c¢esitlerinde biyolojik verim
bakimindan, ancak bu cesitlerden Ciftci ve
Kafkas tane verimi bakimindan en yiiksek
degerlere ulastigi goriilmiistiir. Tanede
cinko miktar1 Yerli Kirmizi, Ciftci, Ozbek
ve Tigris tanelerinde, tanedeki demir
miktar1 ise Ciftci, Kafkas ve Yerli Kirmizi
cesitlerinde yiiksek bulunmustur. Yapraga
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% 030 dozunda  demir @ siilfat
uygulanmasmin bitki boyunu artirdigi,
yapraga % 0.30 ¢inko sulfat uygulamasinin
ise Ciftei, Tigris, Katkas ve Yerli Kirmizi
cesitlerinin boylar1 kontrol degerlerine gore
%5, %5, % 5 ve % 4 uzatmistir. Biyolojik
verimde Ciftei, Tigris ve Kafkas cesitleri,
kontrol degerlerine gore % 39, % 44 ve %
51, tane verimleri Ciftgi, Tigris ve Kafkas
cesitleri kontrol degerlerine gore % 189, %
164 ve % 121 daha artig saglamiglardir.
Tanedeki demir miktarin1 Ciftgi, Tigris,
Kafkas ve Seyran 96 tanelerinde demir
miktarlar1 kontrol bitlilerindeki degerlere
gore % 31, % 32, % 12 ve % 8.1 artis
gostermis ancak tanede c¢inko miktarini
onemli sekilde etkilememistir.
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Ozet

Bu ¢alisma ile 2015 yilinda Bilecik ilinde meydana gelen ilkbahar ge¢ don olay1 sonrasinda Alphonse Lavallée,
Cardinal ve Hamburg Misketi cesitlerinde dondan zarar gérme durumlarinin belirlenmesi amaclanmistir. Baglarin
heniiz uyanma doneminde 23 Nisan-24 Nisan gecesi meydana gelen don olaymda sicaklik -2,8°C’e kadar
diismiistiir. 48 saat sonra dondan zarar gorme durumlarinin tespiti amaciyla gézlem ve sayimlar yapilmistir. Daha
sonra 4 hafta sonra tekrar g6zlem ve sayimlar yapilarak asmada birakilan géz sayilari, uyanan goz sayilari, dondan
zarar goren goz sayisi ve yeniden uyanan goz sayilar1 ve oranlar1 belirlenmistir. Yapilan ¢aligma ile Hamburg
Misketi ¢esidinde birakilan gézlerin don olaymin gerceklestigi tarihte ortalama %82,83’{iniin uyandig1 ve bunlarin
995,93 linlin dondan zarar goérdiigii belirlenmistir. Cardinal ¢esidinde birakilan gozlerin don olayinin gergeklestigi
tarihte ortalama %66,97’inin uyandigi ve bunlarin da %91,15’inin dondan zarar gérdiigii belirlenmistir. Alphonse
Lavallée gesidinde ise gézlerde uyanma orani %69,45 iken bu gozlerin %94,01°i dondan zarar gérmiistiir. Yapilan
calisma ile, ayrica zarar goren gozlerin yeniden uyanma oranlari ile bu gozlerdeki salkim sayilar1 da belirlenmistir.

Anahtar Kelimeler: Uziim, don zarar1, Bilecik, {lkbahar ge¢c donu

Determination of Affect Status of Alphonse Lavallée, Cardinal and Hamburg Muscat
Grape Varieties from Late Spring Frost Damage

Abstract

In this study, it was aimed to determine the frost damage status of Alphonse Lavallee, Cardinal and Hamburg
Muscat varieties after the late spring frost event in Bilecik occurred in 2015. During the growing period of the
vineyards, the temperature dropped to -2,8°C in the frost event that occurred on the night of April 23-24. After 48
hours from the frost damage, observations and counts were made to determine the frost damage. Then, after 4
weeks, observations and counts were made again, and the number of buds left on the vine, the number of awakened
buds, the number of buds damaged by frost, and the number and rates of reawakened buds were determined. In
the study, it was determined that 82.83% of the buds left in the Hamburg Musket variety awakened on the date of
the frost event and 95.93% of them were damaged by frost. It was stated that 66.97% of the buds left in the Cardinal
variety awakened on the date of the frost event and 91.15% of them were damaged by frost. For the Alphonse
Lavallée variety, the awakening rate in the buds was 69.45%, while 94.01% of these eyes were damaged by frost.
With the study, the reawakening rates of the damaged buds and the number of clusters in these buds were also
determined.

Keywords: Grapes, frost damage, Bilecik, spring late frost
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1. Giris

Asma (Vitis vinifera L.) birgok farkli
iklim ve toprak kosullarina adaptasyon
saglamis olan bir bitkidir (Ergiil eve ark.,
2017). Diinyada konum olarak 20°-52°
kuzey ve 20°-40° giiney enlemleri arasinda
bagcilik yapildigr bilinmektedir (Karakus,
2020). Bu enlemler arasinda, kuzeyde;
Tiirkiye,  Ispanya, Italya,  Fransa,
Yunanistan, Meksika ve ABD yer alirken,
giineyde ise Arjantin, Sili, Giiney Afrika ve
Avusturalya’nin iilkelerinin  yer aldigi
goriilmektedir (Coban, 2010).

Asma bitkisinin bulundugu ekolojiye
kolay adaptasyonu sayesinde Diinya’da
oldukca genis bir alan iizerinde yetistirildigi
bilinmektedir (Bal1 ve ark., 2020). 2019 y1il1
itibariyle FAO verilerine gore, diinyada 7.7
milyon ha alanda yaklasik olarak 77.1
milyon ton {iiziimiin iretildigi ve verim
degerinin 11.44 ton hal oldugu tespit
edilmistir (Anonim, 2022a). Verilerden
anlasildig iizere iiretimi oldukca fazla olan
iiztim; sofralik, kurutmalik, saraplik,
pekmez, siralik vb. sekilde bircok alanda
degerlendirilmesi miimkiin olan  bir
meyvedir (Saglam ve Calkan-Saglam,
2018). Bu sebeple diinyada en fazla
yetistiriciligi yapilan meyve tiirlerinin de
basinda yer almaktadir (Karaca, 2006).

Ulkemizde 2019 yili bagcilik verilerine
gore; 4.054.387 da bag alaninda, 4.100.00
ton lizim {retimi gerceklestirilmistir
(Anonim, 2022Db).

Asmalarda dona dayanim bagta tiir ve
cesidin genetik yapilar1 olmak iizere, anag
kullanimi ve tiirii/¢esidi, uygulanan terbiye
sekli, budama, beslenme durumu gibi
bir¢ok faktorden etkilenmektedir
(Mansfield ve Howell, 1981; Pool ve ark.,
1984; Wolpert ve Howell, 1984; Wolpert ve
Howell, 1985; Cindric ve Korac, 1990;
Hamman ve ark., 1990; Zunik ve ark., 1990;
Sipos, 1991; Wample, 1994; Palliotti ve
ark., 1995; Rogiers, 1999). Dormant
donemde gozler govde ve siirgiinlere gore
dona karsi daha hassastir (Ahmedullah,
1985; Quamme, 1986; Miller ve ark., 1988;
Jones ve ark., 1999).
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Don olayinda sicakligin diislis hizi,
sicakligin distiigii derece, bu sicaklikta
kalis siiresi ve dondan sonraki sicaklik artis
hiz1 da dona dayanimda etkilidir (Pierquet
ve ark, 1977). Tim bu durumlar
diistintildiiglinde dona dayanim durumu yil
icerisinde sabit degildir. Y1l igerisinde ve
bolgeler arasinda bir ¢esidin dona dayanim
duru degiskenlik gosterebilir (Sivritepe ve
ark., 2001).

Ergin Cekirdeksizi, Yalova Beyazi ve
Yalova Misketi ¢esitlerinde yapilan bir
calismada tomurcuklarin dinlenme
doneminde oldugu ve dinlenme
ihtiyaglarinin ~ tamamlandigit  donemde
uygulanan don testleri tersiyer tomurcuk
canliik  oranlari, siirme oranlar1 ve
koklenme oranlari lizerinde onemli etkilere
sahip olmustur (Sivritepe ve ark., 2009).

Asmada kis gozlerinde ii¢ siirgilin yatagi
bulunur ve her siirglin yataginda siirmeye
hazir bir gbz vardir. Bu gozlerden birincil
ve ikincil g6z hem siirgiin hem de salkim
taslagi icerirken iicilinciil géz genel olarak
vegetatif gelisme gosterir (Mullins ve ark.,
1992). Birincil siirglin taslagi, donma
hasarma en duyarli olanidir, bunu sirasiyla
ikincil ve iglnciil stirgil taslaklar1 izler
(Stergios ve Howell, 1977a, b; Howell ve
ark., 1978; Pierquet ve Stushnoff, 1980;
Seyedbagheri ve Fallahi, 1994; Wolf ve
Cook, 1994; Wample ve Wolf, 1996;
Hemstead ve Luby, 2000).

Bu nedenle, don zarar1 sirasinda genel
olarak sadece birincil goz ya da asmanin bir
kisminda gozler zarar goriir. Bu da asmanin
ikincil ve tUglinciil goézlerin silirmesi ile
kendini toparlamasina yardimeci olur.
Ayrica, az miktarda da olsa iriin de
almabilir. Saglikli bir asmada genel olarak
gerekli olandan daha fazla siirglin ve
tomurcuk vardir, budama ile bu bir dengeye
oturtulur. Bugiine kadar yapilan ¢alismalar
gostermistir ki birgok {iziim ¢esidinde
budama o6ncesi gozlerin % 40 1 dahi zarar
gorse budama ile bu durum
dengeleneceginden yeterli miktar ve
kalitede iiriin alinabilmektedir (Wolf ve
Warren, 2000).
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Normal kosullarda ortada bulunan
stirglin yataginda bulunan g6z siirer, bunun
zararlanmas1 durumunda bunun yerine altta
bulunan siirgiin yatagindaki veya hem alt
hem de iistte bulunan siirgiin yataklarindaki
siirglin  taslaklar1  siirer. Bu siirgiin
taslaklarinin  stirmesi kadar igerdikleri

salkim taslaklar1 da énemlidir (Winkler ve
ark., 1974).

Manisa’da yapilan bir ¢alismada, Sultani
Cekirdeksiz ¢esidinde don zarari sonrasi
toplam g6z sayisina gore hasarli goz orani
Manisa i¢in %43.8 ve Alasehir ilgesi i¢in
%39.4 olarak belirlenmistir. Bu oran siiren
gozler ilizerinden hesaplandiginda Manisa
icin %32.50 ve Alasehir i¢in ise %28.29
dur. Dondan zarar goren toplam gozlerin
Manisa icin %25.1’1, Alasehir ig¢in ise
%29.6’s1 tekrar stirmiistiir (Altindisli ve
Isci, 2005).

Bu calisma ile 2015 yilinda Bilecik
ilinde meydana gelen ilkbahar ge¢ don
olayindan Alphonse Lavallée, Cardinal ve
Hamburg Misketi c¢esitlerinin etkilenme
durumlari belirlenmistir.

2. Materyal ve Yontem

Calismada materyal olarak 41 B anacina
asili 20 yasindaki Alphonse Lavallée,
Cardinal ve Hamburg Misketi g¢esitleri
kullanilmistir. Calisma, Bilecik ili merkez
ilce Asagikdy koOy arazisi i¢cinde bulunan
Bilecik Seyh Edebali Universitesine ait
arazi icerisindeki bagda yapilmistir.

Calismada, 2015 yili 23-24 Nisan
gecesinde meydana gelen ilkbahar ge¢ don
olaymin  zarar1  belirlenmistir.  Don
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zararindan sonra, iizlim ¢esitlerinin dondan
zarar gorme durumlariin tespiti amaciyla
gozlem ve sayimlar yapilmistir. Bunu
takiben, 4 hafta sonra tekrar gozlem ve
sayimlar yapilarak asmada birakilan goz
sayilari, uyanan goz sayilari, dondan zarar
goren goz sayist ve yeniden uyanan goz
sayilart ve oranlar1 belirlenmistir. Ayrica
haziran aymin ikinci haftasinda da salkim
sayilar ile ilgili veriler alinmustir.

Almnan veriler SPSS 23.0 DEMO (SAS
Inc., Cary NC) istatistik paket programi ile
istatistiki analize tabi tutulmustur. Veriler
Duncan ile ¢oklu aralik test yontemleriyle
degerlendirilmistir.

3. Bulgular ve Tartisma

2015 yili 23-24 Nisan gecesinde
sicakhigim -2.8 °C’ye diigmesi sonucu
Bilecik  Seyh  Edebali  Universitesi

Arastirma ve Uygulama alaninda bulunan
bagda don zarar1 meydana gelmistir. Don
zararinin tespiti amaciyla 27 Nisan 2015
tarthinde Alphonse Lavallée, Cardinal ve
Hamburg Misketi cesitlerinde ilk sayimlar
yapilmistir.  Dondan  zarar  gordiigi
belirlenen primer siirgiinler Sekil 1 de yer
almaktadir.

Bu asamada, budama sirasinda asma
basina birakilan goz sayisi, asma bagina
stirmiis olan goz sayisi, soguk zarar1 géren
g0z sayist verileri alimmistir. 4 hafta sonra
tekrar yapilan sayim ile dondan zarar goren
gbzlerden siirme durumlar1 belirlenmistir.
Ayrica, haziran ay1 ortasinda da asma
bagina salkim sayis1 verileri alinmistir.
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Sekil 1. Dondan zarar goren primer siirgiinler

Yapilan calismada salkim sayist
verilerinden sonra, verim ve Kalite
kriterlerine yonelik verilerin de alinmasi
planlanmis olmasina ragmen, 16 Haziran
2015 tarihinde bagm bulundugu alanda

meydana gelen dolu yagisi nedeniyle kalite
ve verim ile ilgili veriler alinamamustir.
Primer goziin dondan zarar gérmesi sonucu
sekonder gozde uyanma Sekil 2 de yer
almaktadir.

Sekil 2. Zarar gormiis olan primer goz ve uyanan sekonder gozler

Calismada, yapilan degerlendirmelere
gore kis budamasinda Alphonse Lavallée
cesidinde ortalama 34.70 goz birakilmis
olup bu gozlerden ortalama 23.33’i
stirmiigtiir (Tablo 1). Siiren bu gozlerden
ortalama 21.67’si soguktan zarar gormiis
olup zarar goren bu gozlerden ise ortalama
21.00’1  tekrar  slirmiistiir.  Alphonse

69

Lavallee c¢esidinde yeniden siliren bu
gozlerdeki salkim sayist asma basina 10.33
adet olarak belirlenmistir.

Cardinal ¢esidinde ortalama 32.10 goz
birakilmis ve bu gozlerin ortalama 20.33 i
stirmistiir (Tablo 1). Cardinal ¢esidinde
stiren tiim gozler soguktan zarar gormiistiir.
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Soguktan zarar goéren bu go6zlerin ise goren bu gozlerin ise ortalama 25 adedi
ortalama 20.00 adedi yeniden siirmiistiir. yeniden slirmiistiir. Gortildiigli gibi her tli¢
Cardinal ¢esidinde yeniden siiren gozlerde cesit i¢in de uyanan gozlerin hemen hepsi
asma basina ortalama 3.67 salkim oldugu soguktan  zarar gOormiis durumdadir.
tespit edilmistir. Hamburg Misketi cesidinde ise yeniden

stiren bu gozlerde asma basina ortalama
11.67 salkim oldugu belirlenmistir. Tim
cesitlerde yeniden siiren gbzlerden olusan
stirglinlerde siirgiin basina salkim sayisi1 bir
olarak gerceklesmistir.

Hamburg Misketi ¢esidinde ise birakilan
ortalama g6z 40.20 olup bunlarin da
ortalama 34.67°t4 slirmiistiir (Tablo 1).
Siiren bu gozlerden ortalama 34.33 tanesi
soguktan zarar gérmiistiir. Soguktan zarar

Tablo 1. Alphonse Lavallee, Cardinal ve Hamburg Misketi ¢gesitlerinde birakilan gbz, siiren géz, siiren
gozlerde soguk zarari ve salkim sayilari

Cesit Birakilan goz) Siiren goz Soguk zarar Siiren goz Salkim sayisi
Alphonse Lavallée 34.70 23.33 2167 21.00 10.33
Cardinal 32.10 20.33 20.33 20.00 3.67
Hamburg Misketi 40.20 34.67 34.33 25.00 11.67

Istatistiki analiz sonuglaria gore gesitler istatistiki  olarak  Onemli  bulunmus,
arasindaki kis budamasi sonrasi birakilan Alphonse Lavallée ve Cardinal gesitleri ilk
gbzlerden slirme orani istatistiki olarak grupta, Hamburg Misketi ¢esidi ise ikinci
anlamli bulunmus olup Hamburg Misketi 1. grupta yer almistir. Salkim sayis1 bakiminda
grupta yer alirken diger ¢esitler ikinci grubu da ¢esitler arasindaki fark istatistiki olarak
olusturmustur. Zarar gérme orani dikkate anlamli olup birinci grupta Alphonse
alindiginda, g¢esitler arasindaki  fark Lavallee, ikinci grupta Hamburg Misketi ve
istatistiki ~ olarak ~ Onemsiz ~ olarak iiclincii grupta ise Cardinal yer almigtir
belirlenmistir. Yeniden uyanma orani (Tablo 2).

bakimindan  ¢esitler arasindaki  fark

Tablo 2. Zararlanma ve uyanma ile ilgili istatistiki degerlendirme sonuglari

Cesit Birakilan géz)  Siirme oram1  Zararlanma oram Yeniden Uyanma  Salkim sayisi
Alphonse Lavallee 34.70 69.72+5.28b 93.35+6.84 95.34+1.66a 8.50+1.83a
Cardinal 32.10 67.7245.27b 91.60+7.28 98.03+0.95a 4.2840.54¢
Hamburg Misketi 40.20 82.57+2.93a 95.79+4.11 71.16+6.45b 7.89+3.34b

*Siirme orani, yeniden uyanma orani ve salkim sayis1 bakimindan gesitler arasindaki farklilik %95 giiven arahiginda 6nemli bulunmustur.

(Caligma materyalini olusturan ¢esitlerde edilen sonuglar1 destekler niteliginde bir
don olay1 gergeklestiginde  budama bulgudur. Zarar goren gozlerin biiyiik bir
sirasinda birakilan gozlerin cesitlere gore kismu tekrar slirmiis ve bu yeniden siirme
degismekle birlikte % 67.72 ile % 82.57°1ik oran1 da % 71.16 ile % 98.03 arasinda
kism1 uyanmig ve bu uyanan gozlerinde gerceklesmistir. Oldukc¢a yliksek oranda
Hamburg Misketi c¢esidinde % 91.60’1 zararlanma olmasina ragmen yine zarar
Alphonse Lavallée ¢esidinde % 93.35°1 ve goren gozlerin olduk¢a yiiksek oranda
Cardinal ¢esidinde ise % 95.79’u dondan tekrar stirdiigi tespit edilmistir. Bilecik
zarar gOrmistiir. Daha Once yapilan bir ilinde yasanan ilkbahar ge¢ don olay1
calismada Alphonse Lavallée ¢esidinin sonrasi her ne kadar zarar géren gozlerden
dona karst hassas oldugu belirlenmistir sonra ikincil ya da ligiinciil gozler siirmiis
(Celik, 2013). Bu da g¢alismamizda elde olsa da salkim sayisinin az oldugu
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goriilmektedir. Bu durum daha 6nce yapilan
calismalarla  benzerlik  gdstermektedir.
Nitekim, ilk gozler zarar gordiikten sonra
stiren ikincil ve tiglinciil gozlerden ikincil
gozler genel olarak daha az sayida salkim
taslagi tasirken tigiinciil gézlerde ise salkim
taslagi bulunmadigr saptanmistir (Mullins
ve ark., 1992). Yapilan bir c¢alismada,
Sultani Cekirdeksiz ¢esidinde dondan zarar
goriip tekrar siiren gozler icindeki salkim
icerenlerin  oram1  %0.29-1.1 arasinda
degisirken (Altindisli ve Is¢i, 2005)
calismamizda bu oran %18.35-49.20
arasinda degismistir. Yeniden siiren bu
gozlerdeki salkimli géz oraninin oldukca
ylksek oldugu sdylenebilir. Dondan zarar
gdrme orani ve yeniden siirme ile salkim
sayis1 lizerine bir ¢ok faktér etkilidir
(Mansfield ve Howell, 1981; Pool ve ark.,
1984; Wolpert ve Howell, 1984; Wolpert ve
Howell, 1985; Cindric ve Korac, 1990;
Hamman ve ark., 1990; Zunik ve ark., 1990;
Sipos, 1991; Wample, 1994; Palliotti ve
ark., 1995; Rogiers, 1999). Bu durum da
calismamizda don zararinin oldukga yiiksek
bir oranda gergeklesmesine ragmen salkim
sayisinin yiiksek olmasini agiklayabilir.

4. Sonug¢

Calisgma sonucunda, Bilecik ilinde
olduk¢ca ge¢ bir tarihte meydana gelen
ilkbahar ge¢ don olayindan gesitlerin ciddi
diizeyde zarar gordiikleri tespit edilmistir.
Buna ragmen yine de cesitlerden elde edilen
salkim sayis1 da oldukga yiiksektir. Bu da
cesitlerin s0z konusu ekolojiye
adaptasyonlarinin yiiksek diizeyde
oldugunu gostermektedir.

Bu ¢alismanin sonuglarinin laboratuvar
calismalariyla destelenmesi daha etkili
sonuglara ulagsmay1 saglayacaktir. Bu
amacla, soz konusu c¢esitlere laboratuvar
sartlarinda don zararina neden olan diisiik

sicakliklarda tutulan siirmiis gozlerin
canlilik durumlarinin belirlenmesi
onerilmektedir.

Yazarlarin Katki Beyam

Yazarlar makaleye esit katkida

bulunduklarini, makalenin yayina hazir son
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halini gordiiklerini/okuduklarini ve
onayladiklarini beyan ederler.

Cikar Catismas1 Beyam

Tiim yazarlar, bu c¢aligsma icin herhangi
bir c¢ikar c¢atismasit olmadigin1 beyan
etmektedir.
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Ozet

Liiminesans tarihlendirme teknigi, toprak ve tugla gibi inorganik malzemelerin en son 1s1 veya 1s1ga maruz kaldigi
tarihin belirlenmesinde yaygin olarak kullanilmaktadir. Bu ¢alismada Harran Antik Kenti’nde yiiriitiilen arkeolojik
kazilarda giinisigia cikarilan yapilarin insa tarihleri tayin edildi. Bu amag¢ dogrultusunda malzemelerin yillarca
toprak altinda biriktirdigi radyasyon enerjisi, OSL tarihlendirme sistemiyle liiminesans fotonlarina doniistiirtildii.
Bu fotonlarin sayimlar1 SAR protokolii izlenerek paleodozlara dontstiiriildii. Toprak numuneler arkeolojik
yaslarin ¢ok iizerinde paleodoz degerleri verdi. Bunun yani sira tugla numunelerinin ikisinden beklenen paleodoz
degerleri bulundu. Diger taraftan ayn1 malzemelerden cevresel yillik doz hiz1 degerleri ortalama 2.67 mGy. Y1l
bulundugu, cevresel doz hizi degerleri kabul edilebilir radyoaktivite seviyelerindedir. Tarihlenen yapilarin en
erken 11. yiizyihin ortasinda insa edildigi belirlenmistir.

Anahtar Kelimeler: OSL, luminesans, tarihleme, arkeoloji, Harran

The Luminescent Dating of the Remains Unearthed in the Archaeological Excavations
of the Ancient City of Harran

Abstract

The luminescence dating technique is widely used to determine the date when inorganic materials such as soil and
brick were last exposed to heat or light. In this study, the construction dates of the structures unearthed in the
archaeological excavations in Harran were determined. For this purpose, the radiation energy that the materials
have accumulated under the ground for years has been converted into luminescence photons with the OSL dating
system. The counts of these photons were converted to paleodoses following the SAR protocol. Soil samples gave
paleodose values well above the archaeological age. In addition, the expected paleodose values for two of the
brick samples were found. On the other hand, the environmental annual dose rate values for the same materials
were found to be 2.67 mGy.Year on average. Environmental dose rate values are at acceptable radioactivity levels.
It was determined that the dated structures were built in the middle of the 11th century at the earliest.

Keywords: OSL, luminescence, dating, archaology, Harran
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1. Giris

Bu calisma; Sanlwurfa ili, Harran
ilcesinin merkezinde yer alan Harran Antik
kenti sur i¢inde 2014 yilinda baslatilan
arkeolojik kazi caligmalarinda meydana
cikan tarihi kalintilardan alinan toprak ve
tugla parcalarmin  optik  liminesans
tarihlemesidir. Bu amagla kazi baskaninin
gozetiminde ve istekleri dogrultusunda
kazinin ortaya ¢ikarilmis durumdaki carsi,
diikkanlar ve istii tonozlu insa edilen garsi
yolunda segilen mekanlardan (karanlikta)
numuneler alindi. Bahsi edilen yapilar,
arkeolojik ¢alismalarda, yer seviyesinin
birkag metre kazilmasiyla giin yiiziine
cikartildi (Sekil 2). Yapilarda diizgiin kesme
tag ve tugla malzeme kullanilmistir. Yer yer

|
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t |
|
|

DUKKA]
v KKAN 4

bazalt devsirme malzemeye de
rastlanilmistir. Ayrica hemen yaninda yer
alan hamamin tabani ise diizgiin kesme blok
taslarla, sadirvanl avlunun taban1 da bazalt
ve pembe mermerle kaplanmistir. Buradaki
yapilar 13. yiizyiln 3. geyregine kadar
kullanilmistir  (Onal, 2019). Ancak bu
yapilarin ne kadar zaman 6nce insa edildigi
bilinmemekte idi. Bu tarihlendirme
caligmasi, 2017 yilinda arkeolojik kazilarla
giin 15181na ¢ikarilmis olan bu yapilarin insa
tarihlerini vermesi bakimindan 6nemlidir.
Kazi bolgesinde farkli donemlere insa
edilen duvar yapilarinin oldugu “Dogu
Carsis1” ismi verilen bdlgenin plani Sekil 1
de verildigi gibidir.

0 0 -Pexxan
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Sekil 1. Numune alinan Harran dogu ¢arsisinin plam
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Sekil 2. Harran dogu ¢arsisinin goriiniimleri (a-d).

Liiminesans olgusu, herhangi bir sekilde
kararsiz haldeki molekiillerin kararli hale
donerken  sicakligin1  degistirmeksizin
elektromanyetik  1s1mim (radyasyon)
yayinlamasidir. Yasadigimiz her mekanda
ve cografyada iyonlastiric1 radyasyon
bolgeden bolgeye degisse de kaginilmaz
olarak varligint siirdiiriir. Bu iyonlastiric
radyasyonun  kaynagi;, toprak, yapi
malzemeleri,  atmosfer ve uzaydir.
Topraktan kaynaklanani ise, yapisinda eser
miktarda  bulunan  dogal radyoaktif
(uranyum ve toryum) serilerden ve
potasyum (*°K) radyoizotopudur. Diger
taraftan bu radyoizotoplardan  ¢ikan
radyasyon insan sagligi i¢in tehdit edici
degildir. Bu radyasyon, ayni zamanda
kendisinin yapisinda bulundugu topragi ve
topraktan tretilen malzemeleri siirekli doz
etkisinde birakarak iyonlagsma ve uyarma
yoluyla molekiillerinde enerji
depolanmasma sebep olur. Boylelikle
kararsiz hale gelen molekiiller kiiciik bir dis
etki veya uyarma tizerlerindeki bu birikmis
olan fazla enerjiyi foton yaymlar ve
liminesans olayr gergeklesir. Toprak
altinda caglar boyunca birikmis olan bu
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enerjiye, paleodoz veya esdeger doz denir
(Aitken, 1985). Bu paleodoz, malzeme
gomi boyunca yiiksek 1s1 ve giin 1s18ina
maruz kalmadigi siirece, malzemenin de
dozimetrik (radyasyon dozunu tutma
ozelligine) bagh kalarak, zamanla dogrusal
bir artig igindedir. Tugla tiretim asamasinda
oldugu gibi bir pisirilme siireci gergeklesir
veya toprak malzeme yeterli bir siire giin
1s1gina maruz kalirsa liminesans saati
sifirlanmis olur. Bu olgudan yararlanarak
deprem fay hatlarinin yasinin bulunmasi ve
arkeolojik eserlerin yaslari
bulunabilmektedir. Bu arada dikkate alinan
malzemenin g¢evresinden ve kendisindenbir
yil boyunca alacagi radyasyon dozu da,
sabit oldugu kabul edilerek, o6lgtimler ve
hesaplamalar yoluyla yillik dozu belirlenir.
Bir numunenin yillik dozunun
belirlenmesinde malzemenin igerigi kadar
bolgenin cografik iklim kosullarinin da
dikkate  alinmasi  gerekir.  Sonunda
paleodozun yillik doza bolinmesiyle ilgili
numunenin liiminesans yas1 saptanir.
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2. Materyal ve Yontem
2.1. Esdeger doz olgiimleri

Kaz1 bolgesinde farkli kesimlerden sekiz
adet numune alindi. Bunlardan bir kismi
tugla bir kismi tuglay1 cevreleyen toprak
malzemelerdir. Toprak malzemeler gece
vakti karanliktayapinin temel duvarlarinin
toprak dolgu kismma karotlarin (10 cm
capinda borular) yatay olarak ¢akilmasiyla
alindi. Oncesinde duvarin giines gdren
yiizeyi bir miktar styrildi. Boylelikleyapinin
sadece insa zamanlarinda giines 1s1gna
maruz kalabildigi diisiiniilen toprak alinmak
istemistir. Bu arada yapmin farkli
kisimlarindan tuglalar alinmigtir.
Aydinlatma ¢ok hafif kirmizi 1gikla yapilan,
disartya dogrudan agilan bir cami ve kapisi
olmayan numune hazirlama laboratuvara
getirilen toprak karotlardan ¢ikarilmis,
icindeki tas parcalarindan ayiklanmis ve
etlivde kurutulmaya birakilmistir. Tuglarin
ylizeyi yardimci aletlerle  kazimarak
styrilmig ve ayrilmistir. Tuglalarin sadece
151k goérmeyen i¢ bolgesi pargalanmis ve
ogiitiiclide ezilmis elek yardimiyla 20 um
den kiiciik tanecik boyutlar1 secilmistir.
Toprak da kuruduktan sonra yine ogiitiicii
ve elek yardimiyla 20 pm den kiigiik
tanecikleri  secilmistir. Ardindan tim
malzemeler  igerigindeki  kalsitlerden
arindirmak i¢in % 10 seyreltili HCI asit
icinde kimyasal tepkime bitinceye kadar bir
giin buyunca birakilmis, sonrasinda ii¢ kez
saf suda yikandi. Igerigindeki olabilecek
organik bilesenlerden arindirmak i¢in % 37
lik seyreltili hidrojen peroksit asitte de
birakildi ve iiger kez saf suyla yikandi.
Sonrasinda numuneler etiivde 50 °C de
kurutuldu. Boylelikle liminesans
tarihlemeye  uygun  hale  getirildi.
Hazirlanan numuneler igerigindefeldspat ve
kuvars mineralleri de bulunmaktadir.
Ancak ince tanecikli (fine grain) tarihleme

feldspat mineralinin  kizilGtesi uyarma
yoluyla gergeklesir. Numuneler
paleodozlarini belirlemek amactyla

Cukurova Universitesi Fizik Boliimii Optik
Liiminesans Laboratuvarina kapali kapta

1 Anilan tugla v.b. malzeme pargalari i¢in Sanlurfa Miize
Miidiirliigii’nden gerekli ekspertiz raporu alinmigtir.
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getirildi. Olgiimler laboratuvardaki Lexsyg
marka TL/OSL okuyucu sisteminde yapildi.
Esdeger dozun belirlenmesi ilke olarak;
malzemenin gomi buyunca biriktirmis
oldugu radyasyon dozunun (enerjisinin)
kaynaklanan liiminesans siddetinin, doz hizi
bilinen yapay birdoz kaynaginda belirlenen
isinlanmasi  sonucu yeniden 1s1 ve 1sik
kullanarak  uyarilmasiyla elde edilen
liiminesans siddetine kiyaslanmasi esasina
dayanir. Bunun igin farkli protokoller
yazilmistir (Wintle, 1997). Bunlardan en
cok kullanilani tekli tablet yenileme (Single
aliquot regeneration-SAR) ve ¢oklu tablet
doz ilave (Multiple aliquots additive dose-
MAAD) protokolleridir (Aitken, 1998;
Atlihan, 2019). Bu calismada daha pratik
oldugu degerlendirilerek SAR protokolii
izlenmistir. Prensipte bu yontem i¢in tek bir
tablet (tek bir 6rnek diski) yeterli olmasina
karsin her ayri numuneye ti¢ disk hazirlandi.
1 cm capinda ¢ ¢elikdiske ayn1 miktarda
tim ylizeyi kapayacak bi¢cimde Ornekle
malzeme ile kaplandi. Kizil 6tesi uyarmaile
liminesans yapilmadan ©once numunede
olabilecek sahte liiminesans sayimlari
yapmamak adina 6n 1sitma yapildi. Tiim
numuneler i¢in literatiirde bu tiir calismalar
icin belirlenen 205 °C ve 10 dakika
degerleri kabul 6n 1sitma parametreleri
secildi ve uyguland: (Pawlak ve ark,. 2022).
SAR protokoliinde yenileme dozlar1 olarak
da numunelerin 6n goriilen arkeolojik
yaslar1 da goz Oniinde tutularak 0.115 Gy,
0.5 Gy, 1 Gy, 3 Gy, 5 Gy, 10 Gy ve 15 Gy
olmasi1 Kkararlastirildi. Bu yapay dozlar
sisteme bagli doz hizi bilinen ¥Sr beta
kaynagiile yapildi.

e Sistemin “karosel” denilen diizenegi
icerisine yerlestirilen diskler ©6n 1sitma
islemi sonunda dogal liiminesans foton
sayimlari sabit kizil 6tesi uyarma ile her bir
disk i¢in 100 saniye buyunca yapildi ve
kayit edildi.

e Ardindan diskler 0.115 Gy ile 1sinlandi
ve ayni On 1sitma degerleri sonunda
liiminesanssayimlari yapildi ve kayit edildi.
Diger doz degerleri i¢in de ayni islemler
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yinelendi. Boylelikle liminesans bozunum
egrileri elde edildi. Bu liiminesans bozunum
egrisi altinda kalan alan toplam liiminesans
sayimmini vermektedir. Bu degerler bos disk
(background) okuma degerlerinden
cikartildi ve net sayimlar bulundu.

e Doz degerleri yatay eksen ve liiminesans
sayimlari diisey eksen olacak bicimde “doz

yanit”  grafiginde  noktalar  dogru
denklemine fit edildi.

e Elde edilen dogrusunun denklemi
yardimiyla dogal liiminesans sayimina
karsilik gelen doz degeri (paleodoz)
belirlendi.

2.2. Yillik doz dlgiimleri

Cevresel doz ol¢timleri Ortec marka Nal
3x3 sintilasyon  detektorii  kullanildi.
Oncelikle detektor icerigi ve aktivitesi

etiivde bir giin boyunca 110 °C dekurutuldu.
Ardindan 100 ml hacimli standart numune
kaplarina konuldu, agz1 kapatildi ve bantla
agz1 sarildi. Numuneler, 4 hafta radyoaktif
dengeye gelmesi i¢in bekletildi. Boylelikle
radyoaktif serilerdeki her bir bozunumun
ayni aktivitede olmasi saglandi. Detektorde
1x10° saniye gama spektrumu alind. Tlgili
enerji piklerinden uranyum, toryum ve
40K spesifik aktiviteleri hesaplandi. Bu
arada numunelerin yiizyillarca gomii altinda
bulundugu siirede hangi ne kadar nemli
oldugu  tam bilinmesi miimkiin
olmayacagindan, numunelerin maksimum
tutabilecegi nem yiizdeleri bir dizi deneyle
saptandi. Bolgenin iklim kosullar1 dikkate
alinarak bu saptanan degerin % 60’11k kesri;
numunelerin gdmii boyunca yil boyunca su

bilinen tandart  bir . numun | tutma yiizdeleri olarak kabul edildi.
Hine sandar I humune  1ie Uranyum, Toryum ve 0K
kalibrasyonlar1 gozden gegirildi. Toprak ve . . < .
_ N . o radyoizotoplarinin aktivite degerleri
tuglalar ogiitiilerek toz haline getirildi ve Iy
saptamak i¢in
N
=y (1)
Ptk
ifadesi kullanildi. Burada N; ilgili enerjiye sadece D, dozundan etkilenir. Tugla

karsilik gelen net pik alani, g; detektoriin
ilgili enerjii¢in verimi, P,; ilgili enerjide y
fotonu yayinlama olasiligi (Gilmore, 2008),
m; numunenin kiitlesi (Kg), k; numune igin
yogunluk diizeltme faktoriidiir (kullanilan
malzemeler toprak ve tugla oldugu i¢in k=1
alindi). A ise Bq Kg? biriminde bulunan
aktivite degerleridir. Olgiilen aktivite
degerleri hazirlanan Excel hesap tablosu
yardimiyla her bir numune i¢in mGy yil?
biriminde yillik doz doniisiimleri yapildi.
Toprak numuneler sadece kendi i¢indeki i¢
doz hiziyla 1sinlanirken, tugla malzemelerin
doz hizlarmin bir kismi ¢evresindeki
topraktan bir kismi da kendi iginden
kaynaklanan radyoaktiviten kaynaklanir.
Tugla malzeme, cevre topragindan gelen
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malzemelerin kalinligi dikkate alinarakbu
hesaplar yapilmalidir. Ancak tipik olarak D,
dozu toplam dozun % 15 oldugundan bu
doz tugla malzemeler igin de i¢ ve dig gama
doz hizlar1 esit alinsa dahi % 2 kadar hata
payr getirmektedir. Calismada tugla
malzemelerin kalinligi dikkate alinarak
gama doz hizi g¢evreleyen toprak ve
kendisinin belli kesri olarak hesaplandi. Bu
sekilde her bir numune i¢in hesaplanan U,
Th ve “°K dan kaynaklanan alfa ,beta ve
gama radyasyonlari i¢in ayr1 olarak Dq , Dp
ve D, bilesenler numunelerin kuru halindeki
doz hizlaridir. Nemin etkisini de dikkate
alarak bu bilesenler gédmii esnasinda doz
hizlar1 asagidaki gibi yazilir (Aitken, 1985).
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Da,kuru D

D = B.kuru
“ 1+15WF’

Burada F; numunenin gémii boyunca su
tutma kesri, W; numunenin maksimum su
tutma yiizdesidir. Bunun ig¢in her bir
numunenin  maksimum ne kadar nem
tutabilecegi laboratuvarda basit bir dizi
deneyle tespit edildi.

3. Bulgular1 ve Tartisma

Bu calismada anlamli arkeolojik yaslar
veren 7H-F2 ve 7H-G1 numunelerinin OSL
bozunum egrileri asagida  verilmistir.
Liiminesans okumalar1 100 saniye yapildi,
ancak numunelerde birikmis dozlar az
oldugu i¢in yaklasik 20 saniyede tamamiyla
taban seviyesine inerek tiim tuzaklar
bosalmistir. Numunelerden sadece 7H-G1
in OSL buzunum egrisi verilmistir (Sekil
3.a). Saymm sonuglar1 bir Excel dosyasina
aktarildi ve her bir numune i¢in liiminesans
sayim sonuclarmin hangi dozlara karsilik
geldigini gosterir "doz yanit" grafigi ¢izildi.

’T1+1.25WE

7H-G1 numunesinin dogal dozunun OSL Bozunun

100 - Egrisi
£0
R0 -
40 |
=
.go i
:3

0 -

0 20 40 60 89,100

Dy,kuru

D = —rku
7 1+1.14WF @)
Numunelerden sadece 7H-G1 kodlu tugla
Ornegi i¢in doz yanit egrisi verilmistir (Sekil
3.b). Her bir numunenin doz yanit
degisimlerini  veren lineer denklemi
bulundu ve bu denklemden her bir numune
icin paleodoz degerleri hesaplandi. Toprak
numunelerin paleodoz degerleri 5 Gy ila 38
Gy arasindabiiyiik degerler bulundu. Bunun
sebebi, yapilarin insasi esnasinda kullanilan
toprak malzemenin tiimiiyle yeterince giin
1s1gina maruz kalmadan kullanilmasindan
kaynaklanmaktadir. Ciinkii giin 15181nda
acikta yeterince bekleyen toprakta, onceki
devirlerdenbirikmis olan jeolojik paleodoz
stfirlanir, aksi durumda gecmiste biriken
radyasyon enerjisi, numunenin arkeolojik
yapimin yaginin saptanmasina engel olur.
Yasi, beklenen degerden ¢ok yliksek cikar.
Bu bakimdan yapinin temelinden alman bu
toprak malzemeler arkeolojik bdlgenin

yasini belirlemesinde dikkate alinmadi.

Liiminesans Sayimi

Ornek 7H-G1 Doz Yanit Egrisi

y = 1329,4x - 592,76
R? = 0,9821
Paleodoz=2.66 Gy *

25000 -
20000 -
15000 -

S 10000 | *

(a.u)

5000 - *

0

0 5 10 15 20
Yenileme Dozu (Gy)

Sekil 3.a. Tugla numunelerden birinin dogal doz birikiminin (paleodoz) neticesinde OSL bozunumu egrisi b) Aym tugladan hazirlanan numenlerin
SAR protokoliine gore elde edilen doz yamt e@risi

Tugla  numunelerinden  ikisinin  ise
paleodozlart  bulunamamistir.  Bunun
sebebi, bu iki tugla numunesinin igeriginde
dozimetrik 6zelligi One ¢ikan feldspat
mineral igeriginin ¢ok az olmasindan
kaynaklanabilir. Optik uyarma sistemi
infared (kiz1l6tesi) uyarmayla feldspat
minerali i¢inde birikmis liiminesans enerji
tuzaklarii (sevilerini) bosaltmaktadir. Bu
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uyarma enerjisi ile ol¢iilebilecek diizeyde
bir enerji bosalmas1 gozlenemedi ve bunun
sonucunda Harran Dogu Carsisi’nin 7H- E1
ve 7H-E2 ac¢malarindaki numunelerinin
paleodozlart  saptanamamistir.  Diger
taraftan ayni carsinin 7H-G1 ve 7H-F2
acmalarindaki  tugla  malzemelerinin
paleodozlar1 sirasiyla 2.66 Gy ve 2.93 Gy
olarak tayin edildi (Sekil 4).
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Liiminesans tarihlemede Olciilmesi gerekli
olan bir diger bilesen de her bir numunenin
toprak altinda gomiilii oldugu bir yillik
stirede ne kadar radyasyon dozuna maruz
kaldiginin 6l¢iilmesidir. Bu arada Nal gama
detektoriiniin enerji ve verim kalibrasyonu,
enerjileri ve aktiveleri bilinen standart
malzemelerin sayimlariyla, yeniden yapildi.
Ardindan Nal sintilasyon detektoriinde 100
bin saniye boyunca gama radyasyon sayim
spektrumu  alindi. Gama  radyasyon
spektrumu yardimiyla numune i¢inde
uranyum (U) ve toryum (Th) dogal
radyoaktif  serilerin ve  potasyumun
radyoaktif izotopunun (“°K) aktiviteleri
belirlendi. Uranyum aktivitesi, seri iginde
1764 keV enerjili gama yayimlayan Bizmut
(?*Bi) radyoizotopunun aktivitesinden
belirlendi. Toryum aktivitesi ise seri iginde
2614 keV enerjili gama 151nlar1 yayinlayan
Talyum (%%8TI) radyoizotopunun

Tablo 1. Kazidan alinan 6rneklerin tarihleri

Nl Shagde :
D Wi | €5 ) S
£ N
: m::“ e b -G3

4 ey d MRAY 1
Sekil 4. Numune alinan Harran dogu c¢arsisinin plani.

aktivitesinden belirlendi. K
radyoizotopunun aktivitesi kendisine ait
1461 keV enerjili pikin net alanindan
belirlendi. Bq Kg* biriminde elde edilen
spesifik aktivite sonuglar1 U ve Th izotoplari
icin ppm birimine, “K i¢in yiizdelik bicime
dontstiiriildii. Kazidan toplanan toprak ve
tugla malzemelerin spesifik radyoaktivite
degerleri K icin 500 Bg Kg* ila 720 Bq
Kg? degerler arasinda bulundu. Bu deger
ortalama degerlerin birmiktar tizerindedir.
Uranyum spesifik aktiviteleri 2 Bq Kg* ila
24 Bq Kg? arasinda saptandi. Toryum
spesifik aktiviteleri ise 13 Bq Kg™* ila 29
Bq Kg? degerleri arasinda belirlendi. Bu
verilere gore orneklerin U ve Th aktivite
degerleri yiiksek degildir. Neticede yapi
malzemelerinden ortaya c¢ikan c¢evresel
radyoaktivite insan sagligi acisindan risk
teskil etmemektedir (Bozkurt ve ark.,
2007).

Numune Kodu Paleodoz (Gy) Yillik Doz (mGy.Y1l}) Yas (Y1)
TH-F2 2.93+0.15 3.29+0.2 890+70
7H-G1 2.66+0.14 3.61+£0.3 737+60
7TH-E1 Olgiilemedi 2.52+0.2 Olgiilemedi
TH-E2 Olgiilemedi 2.07+0.1 Olgiilemedi
7H-D4 6.98+0.35 2.90+0.2 2407+190
7TH-E3 5.61+0.28 1.80+0.2 3117+245
TH-F6 10.23+0.52 2.46+0.2 4160+325
7H-D5 37.69+1.88 2.71+£0.2 13880+1100
*Son dort satirda yer alan numuneler toprak ornekler olup, tarihleri arkeolojik yaslarla ilgili degildir
4. Sonuclar tarihlendirmede kullanilacak malzemenin
Arkeolojik yapilarin yapilarin uygun kisimlarindan karanlikta

tarihlendirilmesinde en oOnemli asamasi

karotlar  ile  alinmasidir.  Yapilarin
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temelinden karotlar yardimiyla aldigimiz
toprak malzemeler arkeolojik yaglar
vermedi. Bunun sebebi insasi esnasinda
alman topraklarin yeterince giin 15181
gormediginden “OSL saatinin”
sifirlanmamasidir. Yapilarin insasinda giin
151g1nda giinlerce beklemis toprak mal ve i¢
stva  malzemeleri  (uygun noktalardan
aliabilmis olsaydi) igerisindeki dozimetrik
ozelligi sayesindetoprak ile de arkeolojik
yasin bulunmasi miimkiin olacakti. Diger
taraftan 7H-E1 ve T7H-E2 tugla
malzemelerinde kullanilan teknige uygun
feldspat minerali konsantrasyonu yeterli
olmadiginda kizildtesi uyarmali OSL
egrileri gozlenmedi. Bu tlir malzemeler i¢in
kuvars mineraline uygun tarihlenme
teknikleri uygulanabilmektedir (Singh ve
ark., 2022). Yaslar1 saptanan iki tuglanin
Olctimdeki hata paylar1 da dikkate alinirsa
bu yapilarin M.S. 11. yiizyilin sonu ile 12.
yiizyilin baslarinda insa edildigi anlasilir.
Bu sonuglar, arkeolojik kazidan bulunan bir
ahsap parcasinin *C teknigi ile bulunan
tarihler ile uygundur (Onal, 2019). Kazlar
genisletilerek Harran Universitesi Arkeoloji
Boliimii kazi ekibi tarafindan Prof. Dr.
Mehmet ONAL baskanliginda siirmektedir.

Yazarlarin Katki Beyani

Yazarlar makaleye esit katkida
bulunduklarini, makalenin yayina hazir son
halini gordiiklerini/okuduklarin ve
onayladiklarin1 beyan ederler.

Cikar Catismasi Beyani

Tiim yazarlar, bu ¢alisma i¢in herhangi
bir ¢ikar ¢atigmasi olmadigini beyan
etmektedir.
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Mercimek (Lens culinaris Medik.)'te Topraktan ve Yapraktan Fe ve Zn Mikro Element
Uygulamasimin Verim ve Tanede Mikro Besin Elementi icerigine EtKisi
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Ozet

Bu arastirma, 2012-2013 yillar1 arasinda Dicle Universitesi, Ziraat Fakiiltesi, Tarla Bitkileri Arastirma ve
Uygulama alaninda yiriitiilmiistiir. Arastirmada Sakar, Firat 87 ve Cagil mercimek gesitlerinde topraktan ve
yapraktan farkli dozlarda demir siilfat ve ¢inko siilfat uygulamalarinin verim ve tane mikro element igeriklerine
etkileri incelenmistir. Deneme tesadiif bloklarinda boliinmiis parseller deneme desenine gore ii¢ tekrarlamali
olarak kurulmustur. Ana parsellere mikro element dozlar1 ve alt parsellere ¢esitler olacak sekilde yerlestirilmistir.
Topraga demir uygulanmasinda; 0, 1, 2, 3, 4 ve 5 kg/da FeSO4.7H,0, ¢inko uygulanmasinda 0, 1, 2, 3 ve 4 kg da’
1 ZnS04.7H,0 dozlari ekimle birlikte uygulanmistir. Yapraktan demir uygulamasinda kontrol, % 0.37, % 0.75, %
1.12 ve % 1.49'luk FeSO..7H,0 ¢ozeltileri, ¢inko uygulamasinda ise kontrol, % 0.33, % 0.66, % 0.99 ve % 1.32'
lik ZnSO4.7H,0 ¢igeklenme dénemi ortasinda uygulanmistir. Topraktan Fe ve Zn siilfat uygulamasinin, tane
verimine ve tane mikro element igerigine olumlu bir etkisi saptanmamistir. Demir siilfatin % 0.37 dozunda
yapraktan uygulamasi ise tane verimi ve tanelerde demir igerigini kontrole gére dnemli sekilde arttirmistir.

Anahtar Kelimeler: Mercimek, demir, ¢inko, doz, verim

The Effects of Soil and Foliage Applications of Fe and Zn on Yield and Seed
Microelement Contents in Lentil (Lens culinaris Medik.)

Abstract

This research was carried out between 2012-2013 in Dicle University, Faculty of Agriculture, Field Crops
Research and Application. In the study, it was investigated effects of iron sulfate and zinc sulfate applications from
soil and leaves on the yield and seed microelement content of Sakar, Firat 87 and Cagil lentil varieties.The
experiment was set up in randomized blocks in the split plot design with three replications. Micro element doses
were placed on the main plots and varieties were placed on the sub plots. In the application of iron to the soil; 0,
1, 2, 3, 4 and 5 kg da* FeSO4.7H;0, in zinc application 0, 1, 2, 3 and 4 kg da* ZnSQ,.7H,O doses were applied
together with sowing. It was applied in iron treatment control, 0.37 %, 0.75 %, 1.12 % and 1.49 % FeS0O4.7H,0O
solutions, and in zinc treatment control, 0.33 %, 0.66 %, 0.99 % and 1.32 % ZnS0O4.7H,0 solutions in the middle
of the flowering period of crops.The applications of Fe and Zn sulfate from the soil were not have a positive effect
on seed yield and seed micro element content. However, the foliar application of iron sulfate at a dose of 0.37 %
significantly increased seed yield and seed iron contentcompared to the control group.

Keywords: Lens culinaris, Fe, Zn, dose, yield

82


http://dx.doi.org/10.5281/zenodo.7653454
mailto:krclbedia@hotmail.com
https://orcid.org/0000-0002-8832-9438

MAS JAPS 8(1): 82-92, 2023

1.Giris

Ulkemizde bitkisel iiretimin artirilmasi
artan niifusun dengeli ve yeterli seviyede
beslenmesi, tarimdan ge¢imini saglayan ve
iilke niifusunun % 30-40’11  olusturan
vatandaslarimizin gelir diizeyinin
artinlmas1  ve  iilke ekonomisinin
kalkindirilmas:1  agisindan  6nem  arz
etmektedir. Tanelerinde % 18.0-34.6
oraninda protein igeren, vitamin ve
minerallerce zengin olan mercimek Yakin
Dogu dan koken alarak Misir, orta ve giiney
Avrupa, Akdeniz, Etyopya, Afganistan,
Hindistan, Pakistan ve Cin gibi bircok
tilkenin tarimsal {iretiminde Onemli bir
edinmektedir (Cubero, 1981).

Toprakta bulunan besin maddelerinin
elverisliligini topragin fiziksel ve kimyasal
yapist, kullanim sekli, organik madde
miktar, diger besin elementlerinin orani
gibi bir¢ok faktor bitkisel liretime dogrudan
etkide bulunmaktadir. Bitkisel tretimde
kayda deger artiglar saglayan giibre
uygulamalart son yillarda oldukga artis
gostermektedir (Erman ve ark., 2012;
Karaalp, 2019; ipekesen ve Bicer, 2021;
Giindiiz ve Cevheri, 2021; Ipekesen, 2021).
Mikrobesin elementleri arasinda yer alan
cinko ve demir toprakta olduk¢a fazla
bulunmalarina ragmen bitkiler tarafindan
alinabilir formda olmadigindan bitkiler bu
besinlerden yoksun kalmaktadir.
Topraklarin genellikle yliksek diizeylerde
pH, kire¢ ve kile sahip olmas1 ve organik
maddenin diisiik olmasi mevcut ¢inko ve
demirin bitkilerce almabilirligini
sinirlamaktadir (Marschner, 1995). Cinko
noksanlig1 genel olarak kirecli, kurak ve
yarl kurak bolge topraklarinda
goriilmektedir. Toprakta yeterli miktarda
¢inkonun bulunmasi, bitkilerin  mevcut
cinkodan optimum diizeyde yararlanacagi
anlamina gelmemektedir. Topraklarin pH,
kireg, fosfor miktarlarinin yiiksek olmasi
cinkonun yarayishligini 6nemli 0Slglide
geriletmekte ve bitkide ¢inko noksanligi

goriilmesine neden olabilmektedir.
Bitkilerde goriilen ¢inko noksanligi g¢inko
iceren giibrelerin uygulanmasiyla

giderilebilmektedir. Ancak burada temel
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sorun problemli alanlara ¢inkonun nasil
uygulanacagidir.  Topraga  uygulanan
cinkonun  yarayighhigini  smirlandiran
faktorler nedeniyle ¢inkodan beklenen yarar
yeterince gorilmemektedir. Bu durum
¢inko uygulamasinda alternatif yollar
aranmasina yol ag¢mistir. Bu anlamda
yapraktan, tohumu ¢inkoyla kaplama,
toprak + yaprak gibi uygulamalar giderek
yayginlagmistir (Taban ve ark., 1998).

Cinko uygulamasinin topraktan
yapilmast yapraktan piiskiirterek verme
uygulamasina gore daha iyi sonuglar
vermektedir (Giordano ve Mortvedt, 1972).
Aliivyon topraklarda ise bitkilerin ¢inko
uygulamasina orta derecede tepki verdigi,
yapraktan ¢inko uygulamasinin en az
topraktan c¢inko uygulamasi kadar etkili
olabilecegi belirlenmistir. Kiregli
topraklarda cinkonun topraktan
uygulanmasi birim alan tane veriminde
belirgin artiglar saglamistir (Serry ve ark.

1974). Nitekim diinyada oOnemli bir
beslenme kaynagir olan celtikte ¢inko
noksanligt  olan  topraklarda  ¢inko

giibrelemesiyle tane verimi arttirilabilmistir
(Randwaha ve ark., 1978). Diger bir
mikrobesin elementi olan demir, bitkilerde
klorofil olusumunda énemli rol oynayarak
fotosenteze, protein ve karbonhidrat
olusumuna, solunuma ve c¢ogu enzimin
faaliyetine yardimci olmaktadir.
Eksikliginde bitki gelisimi geriler kalite ve
verimde azalma meydana gelmektedir.

Bu aragtirmanin amaci Diyarbakir'da
bazi kishik kirmizi mercimek cesitlerinde,
ekim Oncesi topraga ve ciceklenme
doneminde yapraga uygulanan farkl
dozlarda ¢inko siilfat ve demir siilfatin bitki
boyu, tane verimi ve tanede Fe ve Zn mikro
besin  iceriklerini  nasil  etkiledigini
incelemek ve en uygun Fe ve Zn uygulama
yontemini belirlemektir.

2. Materyal ve Yontem

Bu arastirma, Dicle Universitesi Ziraat
Fakiiltesi Tarla Bitkileri Boliimii arastirma
alaninda  2012-2013  yili  yetistirme
doneminde ylriitiilmistiir. Arastirmada
materyal olarak Sakar, Cagil, Firat-87 kislik
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kirmiz1 mercimek gesitleri ve topraktan ve
yapraktan uygulama olmak iizere farkli
dozlarda (demir: 0, 1, 2, 3, 4 ve 5 kg da™,
¢inko: 0, 1, 2, 3, 4 kg da) demir ve ¢inko
mikro elementleri kullanilmustir.
Denemeler, tesadiif bloklarinda bdéliinmiis
parseller deneme desenine gbre ¢
tekerriirlii = olarak  yiiriitiilmiis  olup,
denemelerde ana parsellere mikro element
dozlari, alt parsellere ise ¢esitler

yerlestirilmistir. Denemelerde parsel
uzunluklar1 3 m, sira aras1 mesafe 20 cm
olarak ayarlanmis ve her parsel 5 siradan
olusmustur. Deneme yeri topragi; kumlu-
killi biinyeli, pH 7.93 degerinde hafif alkali,
tuzluluk oran1 diisiik, organik madde
miktar1 ve fosfor bakimindan oldukga fakir,
potasyum kapsami oldukca yiiksek olup %
11.80 kireg icermektedir (Tablo 1).

Tablo 1. Arastirma alaninin toprak 6zellikleri (derinlik cm 0-30)

Toplam Kirec Organik  Kum Mil Kil Toplam pH
Tuz Madde Azot
Birim: % 0.07 11.80 1.40 48.96 22.00 29.04 0.06 7.93
K Ca Na Fe Cu Zn Mn P
Birim: ppm  407.40 7840.00 96.00 1.63 0.35 0.91 4.52 2.05
*Kaynak: Ege Universitesi Ziraat Fakiiltesi, Toprak Bilimi ve Bitki Besleme Boliimii
Denemelere ekimle birlikte dekara 22 kg yapraklarina ~ dort  litrelik  ¢ozelti

diamonyum  fosfat (DAP)  giibresi
karistirilmistir. Denelerde kullanilan demir
ve ¢inko formiilasyonlar1 FeSO4.7H20
(demir siilfat) ve ZnSOa4.7H20 (¢inko
stilfat) seklindedir. Dozlar, 500 ml saf su
icinde eritildikten sonra bitki yapraklarina
ciceklenme donemi ortasinda (tane
doldurma baslangicinda) sirt pompasiyla
puskiirtiilmiistiir. Demir uygulamasi ig¢in
kontrol grubu (% 0.00), % 0.37, % 0.75, %
1.12 ve % 1.49'luk FeSO4.7H20 ¢ozeltileri
hazirlanmistir. Her uygulama ig¢in; bos
kovaya 16 litre ¢esme suyu, hesaplanan
demir siilfat miktar1 (6rnegin, % 0.37" lik
¢Ozelti hazirlamak icin 1 litre suya 3.7 g
demir sulfat karistirilmistir), 40 g tire ve 10
mililitre ~ yaydirici  yapistirict  ilave
edildikten sonra iyice karistirilmistir.
Biiyiik parsellere uygulamalar her biri
metrekareye 444.44 ml olacak sekilde: su
(kontrol); % 0.37'lik demir siilfat ve 1.1 g
iire; % 0.75'lik demir siilfat ve 1.1 giire; %
1.12'lik demir siilfat ve 1.1 g iire ile %
1.49'luk demir siilfat ve 1.1 giire seklinde
gerceklesmistir. Hazirlanan her ¢ozeltinin
12 litresi bir motorlu sirt atomizoriiniin
deposuna doldurulmustur. Her yinelemenin
ilgili ana parselinde bulunan bitkilerin
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puskiirtiilmiistiir. Kontrol ana parsellerinin
her birine sadece 4 litre c¢esme suyu
puskiirtiilmustiir. Uygulamalar, alttaki ve
iistteki yapraklar ile yapraklarin alt ve iist
ylizleri tamamen yikanacak  sekilde
gerceklestirilmistir.  Yapraktan  ¢inko
uygulamasinda biiyiik parsellere yapilacak
uygulamalar her biri metrekareye 444.44 ml
olacak sekilde: su (kontrol); % 0.33'lik
cinko siilfat ve 1.1 giire; % 0.66' lik ¢inko
stilfat ve 1.1 giire; % 0.99' luk ¢inko siilfat
ve 1.1 giire ile % 1.32 ¢inko siilfat ve 1.1
g tre olacak sekilde cinko uygulamasi
gerceklesmistir. Cinko mikro elementinin
yapraga uygulanmasinda diger ayrintilar
demir siilfat uygulamasi ile ayni sekilde
gerceklestirilmistir.

Denemenin yiritildiigii yila ait iklim
verileri Tablo 2’de verilmistir. Deneme yili
iklim verileri degerlendirildiginde; 2012
yili Subat ve Mart aylarindaki sicaklik
ortalamasinin 2013 yilindan daha diisiik
oldugu, diger aylarda ise sicaklik
ortalamalarinin birbirne yakin olduklari
goriilmektedir. 2012 yili toplam yagis
miktar1 270.9 kg/m?iken 2013 yilinda 327.4
kg m2dir (Sekil 1).
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Sekil 1. Diyarbakir iline ait 2012-2013 deneme yihi iklim verileri
Hasatta, her alt parselde bulunan Boliinmiis Parseller Diizenine gore JMP

cesitlerin birinci ve sonuncu siralar1 ve
parsellerin alt ve iist ucundan yarimsar
metrelik  kisimlar kenar tesiri olarak
ayrilmistir. Tane verimi degerleri 1 m?* lik
hasat alan1 {izerinden hesaplanmistir.
Denemelerin parsellerinden alinan tohum
orneklerinin Fe ve Zn mikro element
icerikleri, Ege Universitesi Ziraat Fakiiltesi,
Toprak Bilimi ve Bitki Besleme Boliimii
laboratuvarlarinda belirlenmistir.
Arastirmaya ait veriler Tesadiif Bloklarinda
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5.0.1  istatistik  paket  programiyla
degerlendirilmis ve ortalamalar EOF (en
kiigiik onemli fark) yoOntemine gore
gruplandirilmistir.

3. Bulgular ve Tartisma
3.1.Bitki boyu

Topraga ve yapraga farkli dozlarda ¢inko
stilfat ve demir siilfat uygulamasinin
mercimek c¢esitlerinde bitki boyuna ait
ortalama degerler Tablo 2’de verilmistir.
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Tablo 2. Mercimek c¢esitlerinde topraga ve yapraga farkli ¢cinko ve demir uygulamasindan elde edilen

bitki boyu (cm) ortalama degerler

Topraga Cinko (Zn) Uygulamasi

Topraga Demir (Fe) Uygulamasi

Firat 87 Sakar Cagil Ort. Firat 87 Sakar Cagil Ort.
Doz Doz
0 32.55 34.44 33.30 33.43a 0 33.78 ab 3451a 31.94 cf 3341a
1 31.74 32.62 32.20 32.19b 1 30.62 1 32.82 bc 31.26 e-h 31.57b
2 31.05 32.00 31.88 31.64b 2 31.15e-h 32.55 bed 31.90 c-g 31.87b
3 30.83 32.66 32.09 31.86 b 3 30.74 f1 31.77 c-h 30.68 ght 31.06 b
4 30.00 32.25 32.05 31.43b 4 31.36 d-h 32.28 cde 30.72 f1 31.45b
Ort. 31.23b 32.8a 32.30a 5 29.851 31.37d-h 31.36 d-h 30.86b
Ort. 31.25b 3255a 31.31b
EOF Cesit:0.95%* C*D: 6d Doz:0.95** EOF Cesit: C*D: Doz:
0.50** 1.240** 1.203**
%VK  2.87 %VK 1.71
Yapraga Demir (Fe) Uygulamasi Yapraga Cinko (Zn) Uygulamasi
Firat 87 Sakar Cagil Ort. Firat 87 Sakar Cagil Ort.
0.00 32.88h 38.51a 36.94cd 34.45d 0.00 32.59¢ 35.22d 33.67e 33.83c
0.37 36.13def 35.97ef 36.63de 37.76a 0.33 35.14d 36.70abc 37.62a 36.49a
0.75 34.34¢9 36.48de 36.56de 35.95¢ 0.66 35.81bcd 36.14bcd 35.34d 35.77ab
1.12 36.58de 35.39f 37.59bc 36.56bc 0.99 35.22d 36.95 ab 35.74bcd 35.97ab
1.49 38.20ab 36.12def 36.86¢d 37.00b 1.32 35.59cd 36.33ad 35.20d 35.71b
Ort. 35.62¢ 37.07a 36.35b Ort. 34.87b 36.27a 35.51ab
EOF Cesit: C*D: Doz: EOF Cesit: C*D: Doz:
0.376** 0.842** 0.682** 0.793** 1.334** 0.769**
%VK  1.00 %VK 1.54

*% (.01, * 0.05 diizeyinde istatistiki olarak 6nemli, OD: 6nemli degildir. Aym harfle gésterilen ortalamalar arasinda istatistiki olarak fark yoktur

Bitki boyu yoOniinden topraga c¢inko
uygulamasinda doz ve ¢esit faktorleri 0.01
diizeyinde 6nemli bulunmus, ¢esit X doz
interaksiyonu ise Onemsiz bulunmustur.
Topraga demir uygulamasinda ve yapraga
demir ve ¢inko uygulamalarinda ¢esit, doz
faktorleri ve ¢esit x doz interaksiyonu 0.01
diizeyinde onemli bulunmustur. Topraga
¢inko dozlar1 uygulanmasindan elde edilen
bitki boyu degerleri 31.43 ve 33.43 cm
arasinda degismis, c¢inko siilfat dozlar
kontrol bitkilerine gdre bitki boyunu 6nemli
Olcide  azaltmistir.  Cesitlerin ~ boy
ortalamalar1 31.23 ve 32.80 cm arasinda
degismis, Sakar ve Cagil'n boylari, Firat
87'yi onemli sekilde gegmistir. Topraga
farkli demir dozlar1 uygulandiginda, ¢esit x
demir dozu interaksiyonu onemli ¢ikmuistir.
Firat-87 ve Sakar ¢esitlerinin kontrol
parsellerindeki boylari, demir dozu verilen
bitkilere goére Onemli sekilde yiiksek
bulunmustur. Cagil'in kontrol bitkilerindeki
boyu sadece 3 g/m? demir dozu verilen
bitkilerden 6nemli sekilde fazla olmus,
diger demir dozlarindaki bitkilerin boylar

kontrol bitkileriyle aynm1 grupta yer
almislardir (Tablo 2).
Yapraga demir stlfat dozlar

uygulanmasi ¢esit x doz interaksiyonu
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onemli ¢ikmistir. Cesitlerin boylarinin,
demir dozu seviyelerinden degisik sekilde
etkilendigini  gostermektedir. Firat 87
cesidinde % 1.49 demir dozunda 38.20 cm
boy, kontrol dahil diger uygulamalardan
onemli Olclide yiliksek ¢ikmistir. Sakar
¢esidinde kontrol bitkilerinde 6lgiilen 38.51
cm boy biitlin demir dozlarindan &nemli
sekilde uzun bulunmustur. Cagil ¢esidinde
% 1.12 demir dozundaki 37.59 cm boy, %
0.37 (36.63 cm) ve % 0.75 doz (36.56 cm)
seviyelerindeki bitki boylarindan 6nemli
sekilde yiiksek fakat kontrol (36.94 cm) ve
% 1.49 dozlarindaki (36.86 cm) bitkilerle
ayni grupta yer almistir. Yapraga farkl
cinko siilfat dozlar1 uygulanmasi ile gesit x
¢inko doz interaksiyonu onemli ¢ikmistir.
Cesitlerin boylarinin ¢inko dozlarina gore
degistigini gostermektedir. Firat-87
cesidinde ¢inko uygulanan bitkilerin boylari
kontrol bitkilerinden (32.59 cm) Onemli
sekilde yiiksek c¢ikmig, fakat birbirleriyle
aynit boy grubunu paylasmislardir. Sakar
cesidinde % 0.99 ve % 0.33 ¢inko
dozlarindaki bitkiler 36.95 cm ve 36.70 cm
ile kontrol bitkilerinden Onemli sekilde
uzun ¢ikmis fakat % 0.66 ve % 1.32 doz
bitkileriyle ayni boy grubunda yer
almislardir. Cagil ¢esidinde en uzun boylu
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bitkiler % 0.33 demir dozu uygulamasinda
37.62 cm olarak bulunmus ve kontrol dahil
biitiin uygulamalardan énemli sekilde uzun
cikmistir. Cagil ¢esidinde ikinci uzun boy
% 0.99 dozunda 35.74 cm olarak
bulunmustur (Tablo 2).

Hindistan'da Singh ve Bhatt (2013)
yapraga c¢inko siilfat uygulamasinin
mercimekte bitki boyunu ve tane verimini
onemli sekilde yiikselttigini bildirmistir.
Bulgularimiz Ozbek ve Ozgiimiis (1997)iin
bugdayda yaprak ve toprak uygulamalarimin
tane verimi ve verim komponentleri
arasinda Onemli bir fark olusturmadigini
bildiren bulgularindan farkli bulunmustur.
Meyveci ve ark. (2002) Ankara ve Konya
lokasyonlarinda, nohutta ¢inko ve demirli

giibrelerin  bitki boyunu etkilemedigini
belirtmislerdir. ~ Bulgularimiz,  Iran’da
topraga cinko uygulamasinin bitki boyunu
onemli ol¢iide arttirdigini bildiren Mokhtar
ve ark. (2013) ile Zeidan ve ark. (2006)'n1n
bulgularina benzememektedir. Zeidan ve
ark. (2006), fakir kumlu topraklarda, mikro
element yetersizligi olan topraklarda Fe,
Mn ve Zn uygulamasi ile klorozis
olusumunun engellendigini, ayrica N, P ve
K uygulamalari ile bitki boyunun kontrole
gore yiikseldigini bildirmislerdir.

3.2.Tane verimi

Topraga ve yapraga farkli dozlarda ¢inko
stlfat ve demir siilfat uygulamasinin
mercimek c¢esitlerinde tane verimine ait
ortalama degerler Tablo 3’te verilmistir.

Tablo 3. Mercimek ¢esitlerinde topraga ve yapraga farkli dozlarda ¢inko ve demir uygulamasindan tane

verimi (g m®) ortalama degerleri

Topraga Cinko (Zn) Uygulamasi

Topraga Demir (Fe) Uygulamasi

Firat 87 Sakar Cagil Ort. Firat 87 Sakar Cagil Ort.
Doz Doz
0 126.3 127.7 120.8 1249 a 0 63.9 110.1 63.3 79.13
1 56.6 113.9 71.2 80.6 b 1 57.4 91.5 54.6 67.86
2 55.8 95.7 67.8 73.1b 2 68.9 89.3 62.0 73.43
3 54.8 72.3 59.3 62.1b 3 56.3 70.7 49.5 58.86
4 57.0 117.6 53.6 76.1b 4 56.5 50.0 44.9 50.51
Ort. 70.14 b 105.4a 7458 b 5 48.2 43.9 48.9 47.00

Ort. 58.5b 75.9a 53.8b

EOF Cesit: C*D: 6d Doz: EOF Cesit: C*D: 6d Doz:6d

30.34 41.27** 17.74*
%VK 29.18 %VK 28.97

Yapraga Demir (Fe) Uygulamasi Yapraga Cinko (Zn) Uygulamasi

Firat 87 Sakar Cagil Ort. Firat 87 Sakar Cagil Ort.
Doz Doz
0.00 90.07e-h 154.0cde 43.93h 95.99c¢ 0.00 39.53e 90.22 bc 54.62 cde 61.46 b
0.37 81.51fgh 2974 a 113.8d-g 164.3 ab 0.33 45.45 de 81.78bcd 59.29 cde 62.17 b
0.75 64.23 gh 184.0 bc 112.2d-g 120.2 be 0.66 57.22cde 232.2a 75.47b-e 1216a
1.12 72.15gh 263.0a 145.1 c-f 160.1 ab 0.99 91.86 bc 261.6a 79.39 b-e 1443 a
1.49 98.07e-h 249.4 ab 175.2 cd 1742a 1.32 48.83 de 102.4 b 53.65cde 68.29 b
Ort. 8l.21c 229.6a 118.1b Ort. 56.58 b 153.7a 64.48 b
EOF Cesit: C*D: Doz: EOF Cesit: C*D: Doz:

85.0** 67.89** 76.12** 18.24** 40.79** 50.79**
%VK 20.44 %VK 19.17

#%0.01, * 0.05 diizeyinde istatistiki olarak nemli, OD: énemli degildir. Ayn1 harfle gsterilen ortalamalar arasinda istatistiki olarak fark yoktur

Tane verimi yoniinden topraga farklh
dozlarda c¢inko siilfat uygulamasinda cesit
ve doz 0.01 diizeyinde Onemli, topraga
demir uygulamasinda g¢esit faktorii 0.05
diizeyinde 6nemli, ¢esit x doz interaksiyonu
ise onemsiz bulunmustur. Yapraga demir ve
¢inko uygulamasinda cesit, doz faktorleri ve
cesit x doz interaksiyonu 0.01 diizeyinde
onemli bulunmustur. Topraga ¢inko

87

dozlaryla elde edilen tane verimi degerleri
62.1 g m2ile 124.9 g m? arasinda degismis
ve c¢inko siilfat dozlar1 tane verimini
kontrole gore 6nemli sekilde diistirmiistiir.
Kontrol bitkileri 1249 g m? ile diger
dozlardan ~ Onemli  sekilde  yiiksek
bulunmustur. Topraga farkli demir dozlar
uygulamasinda tane verimleri arasinda
onemli bir fark ¢ikmamis, fakat en yiiksek
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tane verim degeri 79.13 g m?ile kontrol
bitkilerinden elde edilmistir. Topraga demir
uygulamasinda, c¢esitlere ait tane verimi
degerleri 53.8 g m?ve 75.9 g m? arasinda
degismistir (Tablo 3).

Yapraga farkli demir dozu uygulamasi
ile tane verimini karakteri i¢in ¢esit x demir
dozu interaksiyonunu énemli bulunmustur.
Cesitlerin  tane  verimlerinin  demir
dozlarindan farkli sekilde etkilendigini
gostermektedir. Firat 87 c¢esidinde, demir
siilffat uygulamalar1  birbirlerinden ve
kontrol bitkilerinden 6nemli bir farklilik
gostermemistir. Sakar cesidi; % 0.37 ve %
1.12 demir siilfat seviyelerinde sirasiyla
297.4 g m2ve 263.0 g m2tane verimleriyle
kontrol dahil biitiin diger uygulamalardan
onemli oOlgiide yiliksek tane verimi
saglamigtir. Farkli ¢inko siilfat dozlarindan
elde edilen tane verimi degerleri doz x ¢esit
interaksiyonu onemli ¢ikmistir. Cesitlerin
verimleri, ¢inko sulfat dozlarindan farkl
sekilde etkilenmistir. Firat 87 ¢esidinde, %
0.99 ¢inko siilfat dozunda alinan 91.86 g.m?

diger uygulamalardan Onemli sekilde
yiksek tane verimi olmustur. Sakar
cesidinde % 0.66 ve % 0.99 doz

seviyelerindeki 232.2 ve 261.6 g m? ile
kontrol dahil diger dozlarin hepsinden
onemli sekilde yiliksek tane verimi

saglamistir (Tablo 3). Calismamizda toprak
uygulamasinin aksine, Fe ve Zn yaprak
uygulamasinda, tane veriminde kontrole
gore Onemli artislar olmustur. Gagwar ve
Singh (1994) yaprak uygulamasinin toprak
uygulamasina gore verimi daha fazla
arttirdigin1 ~ bildirmistir. Topragin  bazi
durumlarda (ylksek pH, kire¢ ve fosfor
nedeniyle) Zn ve Fe alimini engellemesi- ve
mikro element eksikliginin ortaya ¢ikmasi-
yaprak uygulamasinda ortadan kalkmuistir.
Ozbek ve Ozgiimiis (1997) topraktan 1 ve 2
kg/da Zn dozlar1 arasinda tane veriminde
onemli bir fark ortaya ¢ikmadigini,
yapraktan 25 ve 50 g da® dozlar1 arasinda
tane veriminde farklilik ortaya c¢iktigim
bildirmislerdir. Hindistan'da Singh ve Bhatt
(2013) yapraga ¢inko siilfat uygulamasinin
mercimekte bitki boyunu ve tane verimini
onemli sekilde yikselttigini bildirmistir.
Sadeghi ve Noorhosseini (2014) yapraktan
uygulanan demir ve c¢inko sulfatin
mercimekte tane verimini yikselttigini
bildirmislerdir.

3.3.Tanedeki Cinko (Zn) miktari

Topraga ve yapraga farkli dozlarda ¢inko
stilfat ve demir siilfat uygulamasinin
mercimekte tane Zn miktarina ait ortalama
degerler Tablo 4’te verilmistir.

Tablo 4. Mercimek ¢esitlerinde topraga ve yapraga farkli dozlarda ¢inko ve demir uygulamasindan

tanede ¢inko (ppm) ortalama degerler

Topraga Cinko (Zn) Uygulamasi

Topraga Demir (Fe) Uygulamasi

Doz Firat 87 Sakar Cagil Ort. Doz Firat 87 Sakar Cagil Ort.
0 41.84 40.76 42.57 41.73 0 41.25 42.24 41.33 41.6l1a
1 35.89 34.97 34.95 35.27 1 36.78 39.29 35.67 37.25ab
2 37.25 36.55 35.79 36.53 2 33.19 34.23 33.76 33.73b
3 40.78 40.32 41.09 40.73 3 37.59 37.67 37.79 37.68ab
4 33.24 31.99 32.27 32.50 4 34.32 35.20 32.91 34.14b
Ort 37.80 36.92 37.33 5 38.09 37.83 36.07 37.33ab
Ort. 36.87 36.87 37.74

EOF Cesit: 6d  C*D:6d  Doz: 6d EOF Cesit: 6d C*D:6d  Doz:4.56**

Yapraga Demir (Fe) Uygulamasi Yapraga Cinko (Zn) Uygulamasi
Doz Firat 87 Sakar Cagil Ort. Doz Firat 87 Sakar Cagil Ort.
0.00 35.98 36.56 38.70 37.08a 0.00 31.86 31.51 31.47 316lc
0.37 34.08 34.08 34.67 34.28ab 0.33 43.27 46.11 46.09 45.16 b
0.75 30.47 30.59 31.68 3091b 0.66 45.00 46.18 45.46 4554 b
1.12 29.13 29.10 28.31 28.85hb 0.99 48.74 48.96 49.32 49.01a
1.49 30.98 32.28 34.05 32.44ab 1.32 43.17 45.64 45.58 4480b
Ort. 32.13 32.52 33.48 Ort. 42.41 43.68 43.58
EOF Cesit: 6d C*D:od Doz:6.035** EOF Cesit: 6d C*D:od Doz:3.125**
%VK 5.27 %VK 4.28

*%0.01, * 0.05 diizeyinde istatistiki olarak onemli, OD: énemli degildir. Ayni harfle gosterilen ortalamalar arasinda istatistiki olarak fark yoktur
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Tanede ¢inko miktar1 yoniinden topraga
cinko uygulamasinda doz, cesit ve gesit x
doz interaksiyonu onemsiz, topraga demir
uygulamasinda; doz 0.01 diizeyinde 6nemli,
cesit ve ¢esit x doz interaksiyonu dnemsiz
bulunmustur. Yapraga demir ve ¢inko
uygulamasinda, doz 6nemli ancak ¢esit ve
gcesit x doz interaksiyonu Onemsiz
bulunmustur. Farkli ¢inko dozlarindan elde
edilen tanelerde c¢inko (ppm) degerleri
arasinda Onemli bir fark c¢ikmamis, en
yiiksek ¢inko miktar1 41.73 g m ile kontrol
bitkilerinde elde edilmistir. Cesitlerin
tanelerinde c¢inko miktarlar1 arasinda da
onemli farklilik ¢ikmamustir (Tablo 4).

Farkli demir siilfat dozlarindan elde
edilen tane ¢inko igerikleri 33.73 ppm ile
41.61 ppm arasinda degismis, demir siilfat
uygulamalariyla kontrole gore 6nemli diigiis
olmustur. Kontrol bitkileri taneleri 41.61
ppm ile en yiiksek cinko igerigine sahip
olmustur. Metrekareye 2 ve 4 g demir siilfat
dozlarinda bulunan tane Zn igerikleri
kontrole gore Onemli Olgiide dlismiistir
(Tablo 4).

Bu c¢alismada, topraga c¢inko ve demir
uygulanmasiyla mercimek tanelerinde
cinko konsantrasyonu kontrole gore
yiikselmemistir. Anderson (2015) Kanada
Saskachewan'da topraga uygulanan c¢inko
sulfatin tane verimini ve tanade ¢inko
konsantrasyonunu etkilemedigini
bildirmistir. Nawaz ve ark. (1998),
mercimekte fosfor, potasyum ve ¢inkonun
tek basina uygulamalarinin verim {izerine
etkili olmadigin1 ve bitkideki ¢inko, fosfor
ve potasyum iceriklerinin besin
elementlerinin uygulama dozuna bagl
olarak arttigin1 bildirmislerdir.

Yapraga farkli demir dozlarinin
uygulanmasindan elde edilen tanelerde Zn
miktar1 kontrole gore artmamistir. Aksine,
kontrol bitkilerinin tanelerinde ¢inko
miktar1 37.08 ppm iken, % 0.75 ve % 1.12
demir dozlarinda 6nemli sekilde 30.91 ve
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28.85 ppm' e diigmiistiir. % 0.32 ve % 1.49
dozlarindaki degerler kontrol bitkileri ile
ayni grupta kalmistir. Yapraga c¢inko
uygulamasinda c¢esitlerin tanelerinde ¢inko
miktart 31.61 ve 49.01 ppm arasinda
degismis ve Zn uygulamalar tanedeki
cinko miktarin1 kontrole gore arttirmistir.
Tanelerdeki ¢inko miktari, % 0.99 ¢inko

dozunda  49.01 ppm ile  diger
uygulamalardan onemli sekilde yiiksek
cikmigtir. Kontrol bitkileri, tanelerinde

31.61 ppm ile en diisiik ¢inko degerini
vermistir (Tablo 4). Gorildigi gibi,
mercimege yapraktan demir uygulamasi
mercimek tanelerinde ¢inko miktarini
etkilememekte, c¢inko artis1  sadece
yapraklara ¢inko uygulanmasiyla meydana
gelmektedir.

3.4. Tanede demir (Fe) miktari

Topraga ve yapraga farkli dozlarda ¢inko
stilfat ve demir siilfat uygulamasinin tanede
Fe miktarina ait ortalama degerler Tablo
5’te verilmistir. Topraga ¢inko
uygulamasinda tanede demir igeriginde
doz, cesit ve ¢esit x doz interaksiyonu
Oonemsiz, topraga demir ve yapraga demir ve
cinko uygulamalarinda doz 0.01 diizeyinde
onemli, cesit ve g¢esit x doz interaksiyonu
onemsiz bulunmustur. Yapraga farkli demir
dozlar1 uygulanmasindan elde edilen
mercimek tanelerinde demir miktar
degerleri 59.67 ve 82.71 ppm arasinda
degismis ve % 0.37 demir dozundan elde
edilen 82.71 ppm tane demir miktari,
kontrol bitkileri (59.67 ppm) dahil biitiin
doz uygulamalarindan O©nemli sekilde
yiiksek bulunmustur. Daha yiiksek dozlarda
tanedeki demir miktar1 azalmistir. Yapraga
farkli ¢inko dozlar1 uygulandiginda,
tanelerde demir miktar1 54.02 ppm ile 65.02
ppm arasinda degismis, % 0.99 c¢inko
dozunda elde edilen tanelerde 65.02 ppm
demir miktar1, kontrol bitkilerinden ve diger
dozlardan elde edilen tanelerden Gnemli
sekilde yiiksek bulunmustur.
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Tablo 5. Mercimek cesitlerinde topraga ve yapraga farkli dozlarda ¢inko ve demir uygulamasindan

tanede demir (ppm) ortalama degerler

Topraga Cinko (Zn) Uygulamasi

Topraga Demir (Fe) Uygulamasi

Doz Firat 87 Sakar Cagil Ort. Doz Firat 87 Sakar Cagil Ort.
0 75.43 74.98 7L.77 74.06 0 77.55 79.05 76.83 77.81a
1 67.48 67.58 69.23 68.10 1 69.80 70.02 67.20 69.00ab
2 68.48 67.33 68.53 68.12 2 72.35 68.50 71.25 70.70ab
3 66.10 64.95 65.08 65.38 3 65.92 63.08 66.37 65.12b
4 67.90 69.23 65.47 67.53 4 69.82 70.57 68.22 69.53ab
Ort 69.08 68.82 68.02 5 59.48 60.03 62.35 60.62b
Ort. 69.15 68.54 68.70

EOF Cesit: 6d C*D:6d  Doz: 6d EOF Cesit: 6d C*D:6d  Doz:11.67**
%VK 29.18 %VK

Yapraga Demir (Fe) Uygulamasi Yapraga Cinko (Zn) Uygulamasi
Doz Firat 87 Sakar Cagil Ort. Doz Firat 87 Sakar Cagil Ort.
0.00 60.93 60.09 57.99 59.67 d 0.00 52.97 54.41 54.69 54.02 c
0.37 81.55 83.42 83.15 82.71a 0.33 57.19 58.55 57.88 57.87 bc
0.75 65.88 63.51 63.92 64.43 cd 0.66 60.98 60.88 60.17 60.68 ab
1.12 71.98 71.97 72.86 72.27 bc 0.99 63.71 65.87 65.47 65.02 a
1.49 74.08 73.09 73.68 73.61b 1.32 57.40 57.28 57.67 57.45 be
Ort. 70.88 70.42 70.32 Ort. 58.45 59.40 59.18
EOF Cesit: od C*D: 6d Do0z:8.162** EOF Cesit: od C*D: 6d Doz:4.831**
%VK %VK

*% (.01, * 0.05 diizeyinde istatistiki olarak dnemli, OD: énemli degildir. Ayni harfle gésterilen ortalamalar arasinda istatistiki olarak fark yoktur

Yapraga %0.66 ¢inko dozu uygulamakla
elde edilen tanelerde 60.68 ppm demir
seviyesi yliksek demir grubu icindedir.
Gorildigt gibi, yapraga % 0.37 dozunda
demir uygulamasi mercimek tanelerindeki
demiri Onemli sekilde 82.71 ppm'e
yiikseltmistir. Yapraga % 0.99 ¢inko dozu
tanede demiri onemli sekilde 65.02 ppm’e
yukseltmistir (Tablo 5). Basar (2002),
serada yapraktan demir sulfat verilmesi ile
soya fasulyesinde toplam ve aktif Fe
iceriginin diger uygulamalardan daha fazla
arttigini bildirmistir. Topraktan demir sulfat
verilmesinin bir etkisinin goriilmedigi

anlasilmstir.
4. Sonuc¢

Aragtirmada topraga Zn ve Fe siilfat
uygulamalarinin  etkisi  genel olarak
olumsuz bulunmustur. Mikro element

dozlar ¢iceklenme siiresini uzatirken, bitki
boyu ve tanelerde Zn ve Fe igeriginde
azalmalara sebep olmustur. Yapraga ¢inko
ve demir uygulanmasinin incelenen biitiin
parametreler  iizerine etkisi  olumlu
olmustur. Yapraktan ¢inko
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uygulanmasinda; ¢esitlerin boylar1 ¢inko
stlfat dozlarindan farkl sekilde
etkilenmistir. Firat-87 c¢esidinde biitiin
¢inko dozlarinda bitkiler kontrole gore % 8
daha uzun boylu olmustur. Sakar ¢esidinde
% 0.99, % 0.33, % 0.66 ve % 1.32 ¢inko
dozlar bitki boylarmi artirmistir. Cesitlerin
tane verimleri ise ¢inko sulfat dozlarindan
farkl1 sekilde etkilenmistir. Firat 87
cesidinde, % 0.99 ve 0.66 cinko sulfat
dozlarinda kontrole gore %132 ve %45 tane
verimi artis1 olmustur. Sakar ¢esidinde %
0.66 ve % 0.99 ¢inko seviyelerinde kontrole
gore % 157 ve % 190 diizeyinde fazla tane
verimi elde edilmistir. Zn uygulamalari
tanedeki c¢inko miktarini artiran % 55
oraninda  artmustir.  Yapraga  c¢inko
uygulamalar1 tanedeki demir miktarin1 da
arttirmistir.
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Abstract

Breast cancer affects women physically and psychosocially. Protective factors such as social support are required
when facing adversities affecting resilience, such as breast cancer. This study aimed to determine the level of
resilience and social support among patients with breast cancer who underwent mastectomy. The descriptive and
cross-sectional study was conducted with 176 breast cancer patients who underwent mastectomy in the general
surgery clinics of two educational research hospitals. The data were collected before discharge using Patient
Information Form, Connor-Davidson Resilience Scale 25, and Cancer Patient Social Support Scale. Descriptive
statistics, independent sample t-test, one-way ANOVA and Spearman correlation analyses were used for data
analysis. The mean score of resilience and social support were 72.56 + 13.96, 149.59 + 18.29 respectively, which
were in the moderate range. Women with simple mastectomy had higher resilience scores than those with modified
radical mastectomy (p <0.05). There was a positive relationship between resilience and social support scores (r =
369, p <0,001). In conclusion, the psychological resilience of women in the early postoperative period after
mastectomy is positively related to social support. It is recommended that measure resilience and social support
levels of patients who undergo mastectomy and plan nursing interventions to increase social support and improve
resilience.

Keywords: Breast cancer, mastectomy, resilience, social support
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1. Introduction

Breast cancer is critically important as it
is the most common type of cancer in
women. Women with breast cancer may
psychologically ~ experience  anxiety,
depression, anger, hopelessness,
helplessness, fear of cancer recurrence, fear
of death, as well as negative body image due
to breast loss, fear of losing feminine
characteristics, decreased self-esteem, and
loss of sexuality/attractiveness (Ganz,
2008; Ozkan and Algalar, 2009). The
presence of self-coping mechanisms and
social support gain importance in
overcoming psychosocial problems during
breast cancer treatment.

Social support is stated to have positive
effects on physical health, mental well-
being, and social functioning (Wortman,
1984). As the level of social support level of
cancer patients increases, well-being,
positive adjustment, and quality of life
increase,  hopelessness,  stress, and
depression decrease (Casellas-Grau et al.,
2016; Oztunc et al., 2013; Somasundaram
and Devamani, 2016; Wondimagegnehu et
al., 2019). Women are observed to show
better mental health with better social
support  (Shrestha et al., 2017).
Additionally, social isolation in breast
cancer patients is associated with an
increased risk of mortality. The
mechanisms proposed for this association
include a lack of adequate support and
failure to access care (Kroenke et al., 2006).
Breast cancer patients need social support to
protect themselves against the negative
effects of stress and to cope with it better.
The availability of social support during
breast cancer treatment may be closely
linked to the level of resilience of women.

Resilience, which is affected by
personal, genetic, and environmental
factors, is the strength of the person to
endure difficult experiences in life and the
successful recovery in this process
(Herrman et al., 2011; Rutter, 2006).
Patients need protective factors such as
social, cultural, and spiritual support during
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the treatment period of cancer, which is a
negative risk factor for resilience (Herrman
et al., 2011). Physical activity, emotional
support and spirituality improve the
resilience level of cancer patients. (Matzka
et al., 2016; Markovitz et al., 2015; Kavak
et al., 2019) ). However, emotional stress,
hopelessness and anxiety have negative
effects on the psychological resilience of
cancer patients (Somasundaram and
Devamani, 2016; Fradelos et al., 2017. In
some studies, resilience was observed to be
affected by the level of social support, and
the patient’s quality of life with proper
resilience and social support was also found
to improve (Wang et al., 2019; Zhang et al.,
2017). Surgery, which comes with
uncertainty, is a stressful experience for
women. Although it is necessary to
determine the resilience level of women,
there is a need for social support to adapt
well during this period. This study aimed to
determine the level of resilience and its
association with social support in the early
postoperative period among breast cancer
patients who underwent a mastectomy.

2. Materials and Methods
2.1. Study design

The descriptive and cross-sectional
study was conducted with women who
underwent mastectomy for breast cancer
between November 2016 and May 2017 in
the general surgery clinics of two
educational  research  hospitals. The
inclusion criteria for the patients were
having been diagnosed with breast cancer
and underwent a mastectomy, being 18
years old or older, could speak and
understand the native language, did not
have a neurological or psychiatric disorder,
and volunteered to participate in the study.
During the study period, 201 women who
underwent mastectomy were reached and
the study was completed with 176 patients.
Fifteen women who were diagnosed with
depression and received medical treatment
for this disorder, two women who could not
communicate due to hearing problems, and
three women who did not speak the native
language were excluded from the study.
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Also, five women did not want to
participate in the study.

2.2. Study procedure

The questions about demographic
characteristics were asked the patient
directly. Information about the disease was
obtained by the researcher from the
patient’s file. Women who were illiterate or
who could not use their arm due to
mastectomy were interviewed face-to-face,
while other women were given the
questionnaire and asked to complete it. It
took each patient an average of 20 min to
fill out the form. The data were collected
during the postoperative period between the
3rd and 10th days just before discharge.
2.3. Data collection tools
Patient information form

This questionnaire intended to collect
demographic data about the patients such as
age, marital status, body mass index,
educational status, income level, place of
residence, chronic disease status, and the
presence of cancer and breast cancer in the
family history. It also consisted of items
describing the patient's current disease
status, such as the time of cancer diagnosis,
type of cancer, the stage of cancer, the
location of the tumor, whether to receive
chemotherapy or radiotherapy before
surgery and duration of treatment, and the
type of surgery (modified radical
mastectomy or mastectomy).

The connor-davidson resilience scale 25
(CD-RISC-25)

This scale consists of 25 items and
measures the resilience level of patients.
CD-RISC-25 has a 5-point Likert type
structure. Each item is scored between 0 and
4 points, and the maximum score that can
be obtained from the scale is 100. As the
score obtained from the scale increases,
resilience increases, as well. The original
scale consists of a five-factor construct. The
psychometric properties of the Turkish
version of the scale were investigated by
Karairmak (2010). The exploratory factor
analysis laid out a three-factor construct
such as tenacity and personal competence
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(15 items), tolerance of negative affect (6
items), and the tendency toward spirituality
(3 items). Since the factor load of item 2
was low, it was not included in the
subscales.  While  Cronbach's  alpha
coefficient was 0.89 in the original study of
the scale (Connor and Davidson, 2003), it
was calculated as 0.91 in the Turkish
validity and reliability study (Karairmak,
2010). In our study, Cronbach's alpha of the
scale was found to be 0.92.

The cancer patient social support scale
(CPSSS)

Developed by Eylen (2002), this scale
measures the level of social support that
cancer patients perceived from their
families (Eylen, 2002). The scale consists of
a total of 35 items, 22 of which are positive
and 13 negative. The scale has a five-point
Likert-type structure, and the options of the
items range between "very suitable for my
situation” and "not suitable for my situation
at all". The perceived social support score is
equal to the sum of the total scores obtained
from positive items and the total scores
obtained by inverting the scores of the
negative items. The minimum and
maximum score that can be obtained from
the scale is 35-175. The total score of the
scale does not have cut-off points. High
scores obtained from the scale indicate high
social support that the patient receives from
their family. The scale is divided into three
subscales measuring the reliance support
(13 items), emotional support (12 items),
and information support (10 items).
Cronbach's alpha coefficient of the scale in
the reliability and validity study was found
to be 0.92, and it was found to be 0.93 in our
study.

2.4. Ethical considerations

Ethical approval and institutional
permission were obtained. The written and
verbal consent of the patients was taken
after they were informed about the study. In
addition, permission was obtained from the
authors for the questionnaires used in the
study via e-mail.



MAS JAPS 8(1): 93-102, 2023

2.5. Statistical analysis

The data were analyzed on SPSS 21
statistical software package. The statistical
significance level was accepted as p <0.05.
Mean () and standard deviation (SD)
values, numbers (n), and percentages (%)
were used for descriptive statistics.
Independent sample t-test and one-way
ANOVA analysis were used to compare
scale scores and demographic and clinical
characteristics of the patient. Bonferroni
correction was performed for multiple
groups. The relationship between the scales
was examined by Spearman correlation
analysis.

3. Results

The mean age of the participants was
53.76+11.20 years (range, 29-82). Of the
patients participating in the study, 17 %
were illiterate, 19.3 % were single, 38.6 %
had chronic disease, 5.1 % had received
psychological treatment before cancer, 14.2
% had received neoadjuvant therapy, and
46% had undergone simple mastectomy
(Table 1). The mean resilience and social
support scores were 72.56+13.96 (min:33,
max:99) and 149.59+18.29 (min:82,
max:175), respectively and were moderate
level (Table 2).

Table 1. Sociodemographic and clinical characteristics of the patients (n=176)

Characteristics n %
Age (53.76+11.20; min-max 29-82)

29-44 37 21
45-60 86 48.9
>60 53 30.1
Education status

Iliterate 30 17
Primary and secondary school 108 61.4
>High school 38 21.6
Marital status

Married 142 80.7
Single 34 19.3
Income status

Income less than an expense 25 14.2
Income expenses equal 118 67
Over income 33 18.8
Chronic disease

Yes 68 38.6
No 108 61.4
Previous psychiatric disease

Yes 9 5.1
No 167 94.9
Family history of cancer

Yes 91 51.7
No 85 48.3
Family history of breast cancer

Yes 45 25.6
No 131 74.4
Tumour location

Right breast 85 48.3
Left breast 87 494
Bilateral 4 2.3
Type of the surgery

Mastectomy 81 46
Modified radical mastectomy 95 54
Neoadjuvant chemotherapy

Yes 25 14.2
No 151 85.8
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Table 2. Resilience and Social Support Scale Total and Subscale Scores

Mean SD Min- Max

Resilience (CD-RISK 25) 72.56 13.96 33-99
Tenacity and personal competence 44.03 8.83 21-59
Tolerance of negative affect 16.21 4.18 4-24
Tendency toward spirituality 8.94 1.85 3-12
Social support (CPSSS) 149.59 18.29 82-175
Reliance support 57.39 7.77 29-65
Emotional support 51.22 6.5 24-60
Informational support 40.96 6.82 21-50

There was no statistical difference
between resilience mean score and age,
education level, marital status, income
level, chronic disease, and neoadjuvant
chemotherapy, but the resilience mean
scores of single women were higher than
those of married women (76.6£14.93,
71.6£13.6, respectively). The resilience
mean score was statistically higher in
women who underwent simple mastectomy
than in women who underwent modified

radical mastectomy (t=2.705, p=0.007). In
this study, a significant difference was
found between the social support mean
score and education level (F=4.65, p =
0.01), income level (F=3.14, p=0.04), and
chronic disease (t=-2.04, p=0.04). It was
determined that the social support level of
women who were illiterate, whose income
did not meet their expenses, and who had
chronic diseases was lower (Table 3).

Table 3. Comparison of Resilience and Social Support Levels of the Patients According to Demographic

and Clinical Variables

Characteristics Resilience Social Support

n Mean+SD Statistics Mean£SD Statistics
Age
29-44 37 73.51+14.89 F=0.27 151.35+19.15 F=1.33
45-59 86 71.76+14.16 p=0.75 150.94+18.34 p=0.26
>60 53 73.18+13.15 146.16+17.48
Education level
Iliterate 34 68.76+14.72 F=1.62 141.35+17.29 F=4.65
Ecr;]rgglry and secondary 104 73.70+13.87 0=0.20 150.98+16.87 p=0.01*
>High school 38 72.84+13.29 153.5+18.29
Marital status
Married 142 71.60+13.60 t=-1.87 150.08+17.79 t=0.73
Single 34 76.55+14.93 p=0.6 147.52+20.43 p=0.46
Income level
Income less than expense 25 69.32+14.92 F=0.80 142.04+17.69 F=3.14
Income expenses equal 118 72.96+13.97 p=0.44 151.69+17.96 p=0.04*
Over income 33 73.57+13.28 147.78+18.77
Chronic disease
Yes 68 71.33+13.32 t=-0.92 146.07+20.85 t=-2.04
No 108 73.33+14.36 p=0.35 151.80+16.19 p=0.043*
Neoadjuvant
chemotherapy
Yes 25 74.76+14.74 t=0.84 151.44+18.78 t=0.54
No 151 72.19+13.85 p=0.39 149.28+18.26 p=0.58
Type of the surgery
Simple mastectomy 81 75.59+13.77 t=2.705 149.60+16.66 t=0.009
Modified radical g5 69.97+13.67 p=0.008* 149.5719.67 p=0.99
mastectomy

*p< 0.05 ;t= Independent sample t test; F= one way ANOVA.
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The relationship between the resilience
and social support scores of the patients is
given in Table 4. There was a positive and

significant correlation between resilience
and social support scores (r=0.369,
p=0.001).

Table 4. The Relationship Between Patients' Resilience and Social Support Scale Total Scores

Resilience Social Support
Resilience r 1 .369
p .000*
Social Support r .369 1
p .000*

*p<0.05; r=Spearman correlation analysis.

4. Discussions and Conclusions

In this study, the patients' social support
and psychological resilience level were
moderate. In a study conducted with women
with breast cancer, the postoperative
resilience level (93.8 + 14.6) was found to
be higher than our results (Markovitz et al.,
2015). Similar to our results, the resilience
level (65.3 £ 17.9) of women with breast
cancer who were followed up after various
treatments were evaluated as moderate
(Fradelos et al., 2017). Evaluating the
factors affecting women’s resilience and
taking measures for these factors may
improve their endurance and facilitate their
adaptation.

The comparison of the resilience levels
of married and single women in our study
indicated that the resilience scores of single
women were slightly higher, although no
clinically significant results were found.
Married women have many responsibilities
such as home, work, spouse, and child. The
disease process may have changed the
domestic roles of married women. Inability
to fulfill their responsibilities in the family,
expected anxiety, body image change, and
uncertainty about how their husband will
respond to this situation might have reduced
the resilience and tenacity and personal
competence of women. In another study
conducted with breast cancer patients, it
was found that, unlike our research
findings, marital status did not affect the
level of resilience (Padilla-Ruiz et al.,
2019).
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In this study, the resilience levels of
women who underwent modified radical
mastectomy (MRM) were lower compared
to those of women who underwent simple
mastectomy. In MRM due to the enlarging
surgery area and lymph node dissection, it
may be necessary to stabilize the arm, to
limit the arm movements, and to apply a
bandage. These conditions are thought to
affect the resilience level of women. In
studies comparing mastectomy or modified
radical mastectomy with breast-conserving
surgery, the type of surgery was observed to
be a condition that affects women's quality
of life, anxiety, depression, and body image
(Acil and Cavdar, 2014; Fang et al., 2013,
Kaminska et al., 2015). The quality of life
of women who underwent MRM was
determined to be affected more compared
with women who had breast-conserving
surgery, and they were found to experience
problems such as body image, future
perspective, sexual function, side effects of
treatment, breast problems, arm problems,
and more hair loss (Acil and Cavdar, 2014).
These problems may have affected the
resilience of patients who had modified
radial mastectomy in our study group.

The level of social support (149.59 +
18.29) was evaluated as moderate, which
was similar to the results of other studies
(Dedeli et al., 2008; Ozkaraman et al.,
2015). Similar to our study, the mean social
support score in studies conducted by
Dedeli with cancer patients and Ozkaraman
with breast cancer patients was found to be
14247 + 142 and 143.8 + 20.8,
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respectively  (Dedeli et al., 2008;
Ozkaraman et al., 2015). Social support
plays an essential role in the positive
psychological process. Social support has
positively affected the quality of life in
women with breast cancer (Filazoglu and
Griva, 2008). Therefore, increasing social
support can also affect the level of
resilience, help women to cope with the
disease, and facilitate their adaptation. The
perceived social support level of women
with low education and income was
determined as low. In a study in Turkey
investigating the social support and social
image anxieties of women with breast
cancer, the perceived social support
decreased as the level of education
decreased. In the same study, women with
equal income and expenditure were
observed to have lower social support
(Ozkaraman et al., 2015). In their study
investigating the perceived family support
by women with breast cancer, Ardahan and
Yesilbalkan (2010) reported that higher
school graduates had better social support
(Ardahan and Yesilbalkan, 2010). The
results of these studies were found to be
similar to the results of our study.

A positive and significant correlation
was determined between the resilience and
social support. Women with sufficient
social support can be more resistant to the
difficulties they encountered during the
surgery period compared to other women.
In some studies, social support was found to
have a positive effect on the level of
resilience in cancer patients
(Somasundaram and Devamani, 2016;
Zhang et al., 2017). However, patients with
cancer who received inadequate supportive
care were determined to have a lower level
of resilience (Dubey et al., 2015). In another
study, a negative relationship was found
between resilience and social support (Celik
et al., 2021). Although social support does
not directly affect the level of resilience, it
has a mediating effect through hope (Hsu et
al., 2021). While social support affects the
resilience level, it also has a positive effect
on the quality of life due to the positive
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psychological process (Zhang et al., 2017).
The results supporting this state have been
shown in various studies. In studies
conducted on samples with breast cancer,
bladder cancer, or colorectal cancer, social
support and resilience have improved the
quality of life (Costa et al., 2017; Li et al.,
2016; Zhang et al., 2017).

Some limitations were determined in this
study. Our study was performed out during
the postoperative period, and only women
who underwent mastectomy were included
in the study. This study investigated the
effect of only social support on the patients
resilience. There may also be other factors
affecting the resilience level of women in
the early postoperative period.

In conclusion , social support was found
to have a positive effect on the breast cancer
patient resilience. For this reason, it will be
useful to raise the awareness of nurses
working  with  patients  undergoing
mastectomy about the relationship between
social support and resilience and to identify
problems using scales. In line with these
measurements, resilience levels can be
increased by applying appropriate nursing
interventions to patients who are in need for
social support. Our research is the first
study in Turkey that investigates the effect
of the level of social support in women in
the early period following mastectomy on
their resilience.
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Ozet

2021-2022 yillarinda Bilecik Seyh Edebali Universitesi Ziraat ve Doga Bilimleri Fakiiltesinde yiiriitiilen bu
calismada, 16 farkli asma anacinin (Fercal ,41B, Harmony, Ramsey, 8B, SO4, 1103P, 99R, Dogridge, SBB, 44/53,
1045, 110R, 1613C, 140 Ru., 1616C) koklenme durumlari belirlenmistir. Caligma kapsaminda, anaglara ait
celiklerin dikimden itibaren ilk koklenme tarihleri de saptanmistir. Ayrica, arastirma kapsaminda anaglarin
koklenme yiizdeleri (%), kok sayilart (adet), kok agirliklart (g), kok uzunluklart (cm) belirlenmistir. Elde edilen
sonuglara gore anaglar arasinda koklenme siiresi agisindan her iki y1lda da 1616 C 6n plana ¢ikmis olup, 1. y1l 16.
Giinde, 2. yil ise 9. giinde ilk kdklenme goriilmiistiir. En ge¢ koklenen anag ¢esidi ise 35. giin ile 1045 anact
olmustur. Koklenme oranlari agisindan ¢aligmada %100 ile en yiiksek koklenme oranma sahip anag cesitleri
1613C, 140 Ruggueri, 41 B ve Harmony olurken, en diisiik koklenme orani ise % 33.3 ile 110 R anag cesidinde
tespit edilmistir. Kok agirligi bakimindan, ¢elik bagina en yiiksek kok agirligi 99R anacindan, en diisiik kok agirlig
ise 110 R anacindan elde edilmistir. Kok uzunlugu bakimindan yapilan degerlendirmede, en yiiksek ortalama kok
uzunlugu Fercal anacindan elde edilmistir.

Anahtar Kelimeler: Uziim, Amerikan asma anaci, kdklenme, koklenme orani

A Study on the Determination of Rooting Characteristics of Some Vine Rootstocks

Abstract

In this study carried out at Bilecik Seyh Edebali University Faculty of Agriculture and Natural Sciences between
2021-2022, it was determined that 16 different vine rootstocks (Fercal ,41B, Harmony, Ramsey, 8B, SO4, 1103P,
99R, Dogridge, 5BB, 44/53, 1045, 110R, 1613C, 140 Ru., 1616C) rooting characteristics were determined. In
addition, within the scope of the study, the first rooting dates of the cuttings of rootstocks were determined. Rooting
percentages (%), number of roots (number), root weights (g), root lengths (cm) of rootstocks were determined
within the scope of the research. According to the results obtained, 1616 C came to the fore in both years in terms
of rooting time among the rootstocks, and the first rooting was observed on the 16th day in the 1st year and on the
9th day in the 2nd year. The rootstock variety with the latest rooting was 1045 rootstocks with 35 days. In terms
of rooting rates, the rootstock varieties with the highest rooting rate of 100% were 1613C, 140 Ruggueri, 41B and
Harmony, while the lowest rooting rate was found in 110R rootstocks with 33.3%. In terms of root weight, the
highest root weight per cutting was obtained from 99R rootstock, and the lowest root weight was obtained from
110R rootstock. In the evaluation made in terms of root length, the highest average root length was obtained from
Fercal rootstock.

Keywords: Grape, American vine rootstocks, rooting, rooting ratio
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1. Giris

Bagcilik Tirkiye’de bitkisel iiretim
icerisinde 6nemli bir yere sahiptir. Ayrica
diinya iilkeleri arasinda bag alanlar
yoniinden ilk siralarda Tiirkiye’de yer
almaktadir. 2022 wyili itibariyle FAO
verilerine gore, diinyada 7.7 milyon ha
alanda yaklasik olarak 77.1 milyon ton
liziimiin ~ dretildigi  tespit  edilmistir
(Anonim, 2022a). Ulkemizde 2022 yih
bagcilik verilerine gore; 4.054.387 da bag
alaninda, 4.100.00 ton Uzim {lretimi
gerceklestirilmistir (Anonim, 2022b).

Ulkemizin bag alanlarmin biiyiik bir
kismi filoksera ve nematod zararlilartyla
bulasik durumdadir. Filoksera, toprakta
yasayan ve kiiltlir asmasinin kok gelisimini
engelleyerek kurumasina yol agan bir
zararlhidir. Filokseranin Avrupa’ya
gelisinden sonra tiim bagc1 iilkelerde
bagcilik 6nemli bir darbe yemistir (Keskin,
2015).

Filoksera ve nematodlar asma koklerini
emmek suretiyle hem besin maddelerine
ortak olmakta hem de koklerde yaralar
meydana getirerek asmalarin gelismelerini
Onlemekte  ve  kurumalarina  neden
olmaktadir (Cangi ve ark., 2017).

Filoksera ve nematodlara karsi en iyi
care ise dayanikli asma anaclarinin
kullanilmasidir. Bu yiizden filoksera ile
bulasik alanlarda bagciligin yapilabilmesi
icin yerli cesitlerin bu zararliya kars
dayanikli asma anaglari izerine
asilanmalar1 veya bu asilama sonucu elde
edilen asili-koklii asma  fidanlarinin
kullanilmalar1 zorunludur. Ik kez 1867
yilinda Fransiz bagcilarindan La Liman
tarafindan ortaya atilarak uygulamasindan
basarili sonuglar alinan bu yonteme “Yeni
Bagcilik” adi verilmektedir (Fidan ve
Yavas, 1987; Celik ve Uyar, 1992; Celik ve
ark., 1998; Reisch ve ark., 2012).

Celik ile tiretim 6nemli vejetatif {iretim
yontemlerinden biri olup, bag bolgelerinde
karsilagilabilecek degisik canli ve cansiz
stres kosullarina karsi asma anaglarindan

104

alman celikler asili asma fidan1 ve kokli
asma anaci uretiminde kullanilmaktadir
(Kok, 2018).

Giliniimiizde, diinya c¢apindaki {iziim
baglarinin % 80'inden fazlasi asil1 fidanlarla
kurulmaktadir. Baglar kurulurken ya saf
Amerikan asma tiirleri ya da farkli
oOzellikleri birlestiren melez Amerikan asma
tiirleri anag olarak kullanilmaktadir (Smith,
2004). Giiniimiizde kullanilan anaglarin
cogu hibrittir ve ¢ tiirden olusur: V.
berlandieri, V. riparia ve V. Rupestris dir
(Galet, 1998; Tramontini ve ark., 2013).
Asma anaglarinin koklendirilmesinde Vitis
vinifera tiirline ait olan bazi c¢eliklerde
koklendirmelere dair 1yi, orta ve =zor
koklenme ozellikleri dikkate alinarak

ayrimlar yapilmaktadir (Sucu ve Yagci,
2017).

Yapilan bir ¢alismada, koklenme orani
Amerikan asma anacglarindan 41B’de %
56.0, 99R’de % 43.0, 110R’de % 23.7,
1103P’de % 89.3, Ramsey’de % 66.7, 140
Ru’de % 12.3 ve 5BB’de ise % 89.0 olarak
gerceklesmistir (Saglam ve ark., 2005).

Bir calismada zor koklenen 41B, 110R
ve 420A Amerikan anaglarinin koklenme
oranlar1 420A anacinda % 85.60, 41B
anacinda % 63.99 ve 110R %66.38 olarak
belirlenmistir. Kok sayilari, kok yas ve kuru
agirhik 110R de digerlerine gore daha az
bulunmustur (Celik ve Gargin, 2009).

41B anaci c¢eliklerinde adventif kok
olusumu iizerine etkilerinin belirlenmesi
amaciyla ylriitiillen bir ¢alismada kontrol
grubunda kdklenen ¢elik oran1 % 95.0, kok
agirhigr 7.58 g, siiren ¢elik orant % 96.7
olarak belirlemislerdir (Gokbayrak ve ark.,
2009).

Yukaridaki caligmalar dikkate
alindiginda, birka¢ Amerikan asma anacina
ait degerlendirmeler yapildigi

goriilmektedir. Buradan hareketle, diinya
iizerinde ve iilkemizde kullanilan tiim
Amerikan asma anaglarinin  bir arada
degerlendirildigi bir calisma
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bulunmamaktadir. Bu nedenle, miimkiin
oldugunca tiim anaglar1 kapsayacak sekilde
planlanan bu calismada; iiretim materyali
olarak kullanilan 16 farkli asma ¢eliklerinin
(Fercal ,41B, Harmony, Ramsey, 8B, SO4,
1103P, 99R, Dogridge, 5BB, 44/53, 1045,
110R, 1613C, 140 Ru., 1616C) koklenme
durumlar1 degerlendirilmistir.

2. Mataryel ve Yontem

2.1. Materyal

Arastirma, Bilecik Seyh  Edebali
Universitesinde 2021-2022 yilinda
yiuritilmiistir. Calismada Fercal ,41B,

Harmony, Ramsey, 8B, SO4, 1103P, 99R,
Dogridge, 5BB, 44/53, 1045, 110R, 1613C,
140 Ru., 1616C anaglarina ait celikler
materyal olarak kullanilmistir. Calismada
kullanilan ~ ¢elikler =~ Manisa  Bagcilik
Aragtirma Enstitiisii Miidiirliigii’'nden temin
edilmistir.

2.2. Yontem
Deneme deseni 3 tekerriirlii tesadiif
bloklar1 deneme desenidir. Her tekerriirde
10 ¢elik kullanilmistir. Celikler, kontrolli
sartlarda nemli perlit ortaminda
koklendirmeye alinmistir. Perlit ortamina
dikilmis olan ¢eliklerde ortam nemi % 70-
75, sicaklik  ise  25+£1°C  olarak
uygulanmistir. Celiklerde koklenme ile
ilgili siire uygulamasi yapilmamis, tim
cesitlerde koklenme tamamlanana kadar
calismaya devam edilmistir. Koklenme
ortamima alman c¢elikler koklerine zarar
vermeden sokiilerek;
Sokiilen ¢eliklerde;
1. Kok sayisi (adet)
2. Kok uzunlugu (cm)
3. Kok agirligi (g)
4. Kok kalinligir (mm)
5. Koklenme oranlari (%) belirlenmistir.
Alman veriler JMP17 DEMO istatistik
paket programi ile istatistiki analize tabi
tutulmustur. Veriler Duncan ile ¢oklu aralik
test yontemleriyle degerlendirilmistir.
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3. Bulgular ve Tartisma

Calismada kullanilan Amerikan asma
celiklerine ait veriler Tablo 1°de yer
almaktadir. Kok sayilar1 bakimindan
anaclar arasinda farklar istatistiki olarak
%99 giiven araliginda anlamli (p<0.01)
bulunmustur. 1613 anag ¢elikleri (51.6) kok
say1s1 bakimindan en iyi sonucu vermistir.
En disik kok sayist 110R (2.0) anag
celiklerinden elde edilmistir. Daha Once
yapilmis olan bir ¢aligmada en yiiksek kok
say1s1 5SBB anacindan elde edilmistir (Kelen
ve Demirtas, 2001). Baska bir ¢alismada ise
en yliksek kok sayisini 110R anaci verirken
onu 1103P ve 99R anaglart izlemistir
(Ogkun, 2013). Bir diger ¢alismada ise, en
yiiksek kok sayist 16.77 adet ile 1103 P
anacindan elde edilirken, diisiik kok sayisi
ise 7.32 ile 140 Ru anacinda belirlenmistir.
Calismamamizda elde edilen kok sayilari
ile daha Once yapilan caligmalarda elde
edilen kok sayilar1 arasinda farkliliklar
vardir. Bunun nedeni muhtemelen, anaglik
celiklerin yetistikleri kosullar olabilir.

Calismamizda c¢elik basina diisen kok
agirhigi bakimmdan 140Ru (2.33 g) ve
Fercal anact (2.26 g) en iyi sonucu
vermisledir. En diisiik kok agirligina sahip
ana¢ ise 110R (0.13 g) anaci celikleri
olmustur. Daha 6nce yapilan bir ¢caligmada
perlit ortaminda en yiiksek kok agirligi SBB
(2.59 g) ve 420 (2.49 g) elde edilmistir. En
diistik kok agirhigr 110R (0.13 g) anaci
celiklerinden elde edilmistir. Kok uzunluk
bakimindan en iyi sonucu 1103P (75.74
mm) anaci ¢eliklerinden elde edilmis,
ayrica en diigiik kok uzunluguna sahip anag
celikleri ise 140Ru (30.14 mm), 41B (33.40
mm) ve Ramsey (33.83 mm) anaci
celiklerinden elde edilmistir (Kelen ve
Demirtas, 2001). Onceki ¢alismalardan elde
edilen veriler bu calismadan elde edilen
verilerle farkliliklar gostermektedir. Bu
durumun ¢eliklerin alindig1 anaglarin
bulundugu ekoloji, kiiltiirel islemler ve
calisma uygulamalarindan kaynaklandigi
distiniilmektedir.
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Tablo 1. Bazi Amerikan asma anaglarinin kok sayilari, kok agirliklar: ve kok uzunluklari

Anaclar / Parametreler Kok Kok agirlik* Kok uzunluk*
sayilart* (9) (cm)
(adet)

140 Ru 22.6 bc 2.33a 30.14 e

4453 23.0 bc 0.45cd 32.93e

41B 7.66 ef 0.94 bed 3340e

Ramsey 8.33 ef 0.49 cd 33.83e

5BB 12.0 cde 0.64 bcd 42.06 cd

Dogrigge 11.0 ef 1.28 abc 43.16 cd

110R 20e 0.13d 44,56 bed

1616C 13.6 cd 0.59 bed 49.36 bed

1613 51.6a 1.33 abc 50.96 bcd

8B 14.6 cd 1.67 ab 58.03 abc

Harmony 30.3b 1.44 abc 60.59 abc

99R 14.66 cd 0.69 bcd 61.53 abc

Fercal 33.0ab 2.26a 67.23 ab

1103P 22.6 bc 1.30 abc 75.74 a
*: p<0.01. Ayni siitunda ayni harfle gosterilen ortalamalar arasinda fark yoktur.

Anaclar arasinda ilk koklenme tarihleri Koklenme yiizdeleri bakimindan

ve koklenme oranlar1 Tablo 2’de degerlendirmede, 7 anacin (140Ru, 4453,
verilmistir. Ik koklenme dikimden sonraki 41B, 5BB, 1613, Harmony, 1103P)

9. giinde 1616 anacinin celiklerinde elde
edilmistir. 45.giinde ve en ge¢ koklenme
35.glinde 1045 anac1  ¢eliklerinden
saptanmistir. Diger anaclarda ise koklenme
bu giinler arasinda  ger¢eklesmistir.

koklenme oranlar1 % 100 olurken, en diisiik
koklenme yiizdesine sahip anag ¢elikleri %
33.3 oranla 110R anaci ¢eliklerinden elde
edilmistir.

Tablo 2. Bazi Amerikan asma anaglarinin kdklenme tarihleri ve koklenme yiizdeleri

Anaglar/Parametreler Koklenme Tarihleri Koklenme Yiizdeleri
140 Ru 21.giin % 100
4453 19.giin % 100
41B 23.giin % 100
Ramsey 23.giin % 93.3
5BB 21.giin % 100
Dogridge 21.glin % 99
110R 23.giin % 33.3
1616C 9.giin % 66.6
1613 19.giin % 100
8B 21.giin % 80
Harmony 21.giin % 100
99R 23.giin % 93.3
Fercal 19.giin % 90
1103P 21.giin % 100
1045 35.giin % 40

Calisgmadan elde edilen bulgular daha
once yapilan caligmalarla (Kelen ve
Demirtag, 2001; Saglam ve ark., 2005;
Celik ve Gargin, 2009) farkliliklar
gostermektedir. Bu farkliliklarin
muhtemelen ekoloji ve Kkiiltiirel kaynakl
oldugu diistiniilmektedir.

Yazarlarin Katki Beyam
Yazarlar makaleye esit katkida
bulunduklarini, makalenin yayina hazir son
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halini gordiiklerini/okuduklarini
onayladiklarini beyan ederler.

Ve

Cikar Catismas1 Beyam

Tilim yazarlar, bu ¢alisma i¢in herhangi bir
c¢ikar  catigmasi  olmadigimi  beyan
etmektedir.

4. Sonug¢

Celiklerin koklenme parametleri ile ilgili
ozellikler Amerikan asma anag c¢esitlerine
gore farklilik gostermektedir. Kok sayilari
bakimindan 1613C anac1 ¢elikleri, kok
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agirliklar1 bakimindan 140Ru anaci, kok
uzunlugu bakimindan ise 1103P anaci
celikleri en iyi sonucu vermistir. Koklenme
orant % 100 olan 41B anac1 ¢elikleri kok
uzunlugu bakimindan en diisiik sonug elde
edilmistir.110R anaci1 % 33.3 koklenme
oranma sahip olurken ayrica kok sayisi
bakimindan da en diisiik sonucu vermistir.
[lk koklenme tarihleri kiyaslandiginda en
erken anag¢ 1616C anac1 olmus ve koklenme
orant % 66.6 bulunmustur. Fercal anaci
celikleri kok agirligit bakimindan en iyi
sonucu vermis ayrica kok sayilar1 ve kok
uzunlugu bakimindan da ikinci sirada en iyi
sonucu vermistir. Calismadan elde edilen en
onemli bulgulardan birisi, tiim anaglara ait
celiklerin perlit ortaminda oldukga yiiksek
koklenme oranlarina ulasilmis olmasidir.
fleriki ¢alismalarda benzer calismalarin
farkli ortamlarda yapilmasinin yaninda, tiim
anag  cesitlerini  kapsayacak  sekilde
koklenmeyi  artirict  uygulamalarinda
yapilmasinda yarar vardir.
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Ozet

Kirsal ekonominin lokomotifi konumunda olan hayvancilik sektorii, niifusun dengeli beslenmesinde 6nemli rol
oynayan hayvansal gidalarin tiretimi, gida giivenligi ve glivencesinin saglanmasi, kirmizi et ve siit iiriinleri basta
olmak {izere hayvanciliga dayali sanayiye hammadde temini, milli gelir, istihdam ve dis ticarete katki saglanmas1
gibi fonksiyonlara sahiptir. Tiirkiye” de 2021 y1li itibariyle toplam kirmizi et {iretiminin % 74.83’ iinii (1.460.719
ton) sigir eti olusturmaktadir. Sigir besiciliginde maliyeti olusturan masraf unsurlari igerisinde %50-60’1n1 besi
materyali ve %25-40’1m1 yem giderleri olusturmaktadir. Yiiksek maliyetler ile hayvancilik faaliyetine devam
edemeyen geng niifusun, kdyden kente gogiiniin artmasi kirsal alanda niifusun azalmasina sebep olmustur.
Tiirkiye’de 2017 yilinda 1-49 bas sigir kapasiteli 250.836 adet kiigiik dlgekli isletme mevcutken, 2021 yilinda bu
say1 % 19.79 oraninda azalarak 201.177 adet isletme olarak kaydedilmistir. Kaba yem ihtiyaclarinin hammadde
kaynagimi biiyiik oranda yem bitkileri ve ¢ayir-meralar olusturmaktadir. Tiirkiye’de 2021 yili verilerine gére mera
kuru ot iiretimi ortalama 700 kg hektar? iken, Avrupa’ da ayirlarda 5.8 ton hektar?, meralarda ise 1.3 ton hektar-
! jiretim olmaktadir. Belli dénemlerde giimriik vergisi avantajiyla beraber canli hayvan ve karkas kirmizi et igin
uygulanan ithalat politikalar i¢ piyasa fiyatlarinda dalgalanmalar olusturmustur. Artan niifus ve et tiiketim talebi
g0z Oniine alindiginda, sektorde ileriye doniik akilci liretim planlamalarinin ve yatirim programlarinin yapilmast
gerekmektedir. Kirmizi ette piyasa arz-talep dengesinin kurulmasi, orta ve uzun vadede kademeli olarak kasaplik
hayvan ve karkas et ithalatinin azaltilmasi, cayir-meralarin giiglendirilmesi, yerli iireticiyi maliyet ve karlilik
temelinde destekleyecek politikalarin uygulanmasi gerekmektedir.

Anahtar Kelimeler: Sigir eti, iiretim, maliyet, tiiketim

Economic Perspective on Turkey's Beef Production and Consumption

Abstract

The livestock sector, which is the locomotive of the rural economy, has functions such as the production of animal
foods, which play an important role in the balanced nutrition of the population, the provision of food safety and
security, the supply of raw materials to the livestock-based industry, especially red meat and dairy products, and
the contribution to national income, employment and foreign trade. Beef meat constitutes 74.83 % (1.460,719
tons) of the total red meat production in Turkey as of 2021. Among the cost factors that make up the total cost in
cattle breeding, 50-60 % of is feed material while 25-40 % of is feed costs. The increase in the migration of the
young population from the village to the city, who could not continue their livestock activities due to the high cost,
caused a decrease in the population in the rural areas. While 250.836 small-scale enterprises with 1-49 cattle
capacity existed in Turkey in 2017, this number decreased by 19.79 % in 2021 and was recorded as 201.177
enterprises. Meadows, pastures and forage crops constitute the raw material source of roughage needs to a large
extent. According to the data of 2021 in Turkey, while the average hay production is 700 kg ha, in Europe it is
5.8 tons ha't in meadows and 1.3 tons ha! in pastures. In certain periods, import policies applied for live animals
and red meat carcass, together with the advantage of customs duty, created fluctuations in domestic market prices.
Considering the increasing population and meat consumption demand, rational production planning and
investment programs should be implemented in the sector. It is necessary to establish a market supply-demand
balance in red meat, to reduce imports of butchery animal and carcass meat gradually in the medium and long
term, to strengthen meadows and pastures, and to implement policies that will support local producers on the basis
of cost and profitability.
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Tiirkiye de Sigir Besi Isletmeleri ve
Yapisal Durum

Tarim ve hayvancilik kirsal ekonomik
yapty1 meydana getiren iki onemli sektor
olup, bu sektorlerin genel anlamda isletme
yapilart, liriin 6zellikleri ve tiretim siiregleri,
pazar durumu ve pazarlama oOzellikleri,
tiretimde topraga ve doga kosullarina
bagimli olup olmama vb. bir¢ok noktada
Oonemli farkliliklar bulunmaktadir.
Diinyada gelisen teknoloji ve sanayilesme
politikalarma karsilik, hayvancilik sektorii
halen iilke ekonomileri igindeki Gnemini
sirdiirmektedir. ~ Hayvancilik  sektort,
niifusun dengeli beslenmesinde 6nemli rol
oynayan hayvansal gidalarin {iretimi, gida
giivenligi ve giivencesinin saglanmasi,
kirmizi et ve siit tirtinleri basta olmak {izere
hayvanciliga dayali sanayiye hammadde
temini, milli gelir, istthdam ve dis ticarete
katki1 saglanmas1 gibi fonksiyonlarla kirsal
ekonomik kalkinmanin lokomotifi
konumundadir (TAGEM, 2021). Tiirkiye
mevcut cografi yapisi, iklim, dogal
kaynaklar ve ekolojik cesitlilik agisindan

icerisinde canli hayvan ve hayvansal
triinlerin iiretim degeri bitkisel {iiretim
degerini  gecerek % 60 civarina
yikselmistir  (Aral ve ark., 2020).
Hayvancilik et, siit ve yumurta gibi protein
degeri yiiksek besin madde ihtiyaglarini
karsilayarak dengeli beslenmede 6nemli rol
oynayan bir sektordiir. Yem, et, siit iirlinleri,
veteriner  ilag  sanayi,  hayvancilik
ekipmanlari, dericilik, tekstil sanayi gibi
birgok sektor i¢inde istihdam saglamaktadir
(Ergun ve Bayram, 2021). Bu sektorler
icerisinde ikamesi oldukca kisith bir gida
olan kirmizi et i¢in sigir besiciligi
ekonomiye  biiylikk  katki  saglayan
hayvancilik alt koludur. Her yastan ve her
cinsiyetteki  sigirlar  kullanilarak  besi
yapilabilmesine karsin besiciligin
ekonomik bir iiretim faaliyeti oldugu
unutulmamalidir.  Besi  sonunda  kar
edebilmek i¢in uygun ve diisiik maliyetli
besi  rasyonlarinin  kullanilmast  ve
ekonomik optimum besi siiresinin iyi hesap
edilmesi gerekmektedir. Tiirkiye de cesitli
tirlere gore 2010-2022 yillar1 arasinda

bitkisel ve hayvansal iiretimde avantajli bir degisen hayvan sayilart Tablo 1’de

durumda bulunmaktadir. Tirkiye de son verilmistir.

yillarda toplam tarimsal Ttretim degeri

Tablo 1. Tirkiye’de gesitli tiirlere gore hayvan sayilari (bas) ve yillara goére degisim (2010=100)
Yil Sigir Endeks Manda  Endeks Koyun Endeks Kegi Endeks
2010  11.369.800 100 84.726 100 23.089.691 100 6.293.233 100
2011 12.386.337 108.9 97.632 115.2 25.031.565 108.4 7.277.953 115.6
2012 13.914.912 122.4 107.435 126.8 27.425.233 118.8 8.357.286 132.8
2013 14.415.257 126.8 117.591 138.8 29.284.247 126.8 9.225.548 146.6
2014  14.223.109 125.1 121.826 143.8 31.140.244 134.9 10.344.936 164.4
2015 13.994.071 123.1 133.766 157.9 31.507.934 136.4 10.416.166 165.5
2016 14.080.155 123.8 142.073 167.7 30.983.933 134.2 10.345.299 164.4
2017  15.943.586 140.2 161.439 190.5 33.677.636 145.8 10.634.672 169.0
2018 17.042.506  149.9 178.397 2105 35.194.972 152.4 10.922.427 173.5
2019  17.688.139 155.6 184.192 217.4 37.276.050 161.4 11.205.429 178.0
2020 17.965.482 158.0 192.489 227.2 42.126.781 182.4 11.985.845 190.4
2021 17.850.543 157.0 185.574 219.0 45.177.690 195.7 12.341.514 196.1
2022 16.851.956 148.2 171.835 202.8 44.687.888 1935 11.577.862 184.0

Kaynak: TUIK, 2023a

2010 ve 2018 yilinda baglayan besilik
canli hayvan ithalati ile birlikte 2014 ve
2018 yilina kadar sigir sayisi artig
saglayarak  swrasiyla  14.223.109 ve
17.042.506 bas hayvana ulasmistir. Ancak
2012 yilinin son doneminde artan glimriik

110

vergileri sebebiyle sonraki yillarda artis
durmus hatta 2015 yilinda hayvan sayisinda
diisiis olmustur. 2021 ve 2022 yillarinda ise
sigir besiciliginin maliyetlerinde yiiksek
artislar  olmas1  sebebiyle kapasiteler
diisiiriilmiis, besi  materyalinde artis
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gozlenememistir (UKON, 2021). Sigir
besiciliginde kar marjmi etkileyen; besi
siiresi, hayvanin mengei, 1k verim
ozellikleri, giinlik canli agirhk artisi,
giinliik yem tiiketimi, yemden yararlanma
orani, yem rasyon igerigi, yem hammadde
fiyatlarindaki degisim, doviz kurlari, besi
performansi, karkas randimani, isletme
girdilerine etki eden hastalik ve Olim
oranlar1 gibi faktorler tiretim maliyetleridir
(Aral ve ark., 2020). Maliyetlerde; besi
hayvani % 50-60, yem giderleri % 25-40 ve
is¢ilik, kredi faizi, ilag, veteriner-saglik
giderleri % 5-15 pay olusturmaktadir
(HAYGEM, 2015). Besi isletmelerinde son
yillarda artan enflasyon ile artan akaryakait,
elektrik fiyatlar1 ve asgari iicret artiglari
dretim  maliyetlerini  ylikseltmektedir
(UKON, 2022).

Hayvancilikta verim artis1 i¢in uzun
yillardir 1slah ¢aligmalar1 yapilmakta olup,
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| Sigir-Kaltir Melezi

hayvan saglig1 ve refahi, kaliteli ve yeterli
yem ile yetistirici ilgisi gibi ¢evresel
sorunlar nedeniyle iilkemizde bu siire¢ uzun
sirmektedir. Kombine irklarin besi siiresi,
yemden yararlanma, hastaliklara ve
olumsuz bakim sartlarina daha dayanikli
olmasi, karkas randimani1 ve yetistiriciye
yliksek gelir elde ettirmesi sonucu
yetistiriciler besi materyali tercihini bu
yonde gergeklestirmektedir (TAGEM,
2021). Tiirkiye de Simental 1rka olan talep
artis1 bunun en giizel 6rneklerinden biridir.
Ozellikle Simental rkinimn besi performansi
ve karkas ozelliklerinin 1yi oldugu; farkl
bolge kosullarinda yetistirilebildigi
goriilmektedir. Sekil 1”7 de goriildiigi iizere
Tiirkiye’ de 2010 yilindan 2021 yilina kadar
kiiltiir ve kiiltiir melezi sigir sayisi sirastyla
% 110.2 ve % 62.32 oraninda artis
gerceklesirken yerli irk sigir sayisinda %
43.82 oraninda diisiis olmustur.

B B e e e E— —

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

| Sigir-Yerli

Sekil 1. Tiirkiye’de 2010-2022 Yillar1 Arasindaki Dénemde Irklara Gére Sigir Sayilari, Kaynak: TUIK, 2023b

Sosyal imkanlarin yetersizligi ile birlikte
kdyden sehirlere gogin  artmasi,
hayvancilik faaliyetinde kirsalda yasayan
niifusun yaglanmasi, gen¢ neslin hayvansal
iretimden uzaklagmasi, hayvanlara bakim
ve sirii  idaresini  yapacak isgiicii
bulunamamasi1  (¢oban  sorunu)  gibi
problemlerin olusmasina neden olmustur.
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Ekonomik ve sosyal fonksiyonlari iistlenen
kirsal kalkinma i¢in uygulanan bazi yanlis
politikalar bitkisel ve hayvansal tiretimde
sorunlar yasatmaktadir (Aral ve ark., 2020;
Saygin ve Demirbas, 2017). Kiigiik aile
isletmeleri tiretimde kirsal alanin en 6nemli
kaynaklarindandir. Ancak altyapinin zayif
olmasi, verimliligin  diisiik  olmasi,
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maliyetlerin diisiiriilememesi gibi
sebeplerle bu kesimden biiyiik sehirlere goc
artmaktadir (TAGEM, 2021). Tirkiye’de
kasaplik hayvan ve kirmizi et pazarlama
konusunda yasanan problemlerin temelinde
bulunmakta, bu durum ise isletme
Olceklerinin  kiigiik, daginik yapida ve
geleneksel iiretim anlayisina sahip olmasi
tretim  artisgtn1  kisitlamakta,  dretim
maliyetini artirmaktadir. Diger taraftan
orgiitlenme konusunda dretici kesimin
yetersizligi, pazarlama zincirinin uzamasina
(aract marjinin yiiksekligi) ve pazarlama
maliyetlerinin ylikselmesine neden
olmaktadir. Modern, teknik ve hijyenik
kosullarda iiretim yapan et ve siit sanayi
isletmeleriyle, yatinm i¢in  kaynak
bulamayan sermaye bakimindan yetersiz
kiiciik isletmeler arasinda haksiz rekabet
meydana gelmektedir (TAGEM, 2021).
Kiiciik o6lgekli aile isletmelerinin sosyo-
ekonomik refahinin ytkseltilmesi i¢in;
tiretici bilgi diizeyi ve bilgi birikiminin
arttirtlmasi, kirsal alanlarin  korunmasi,
sirdiiriilebilir ~ {iretimin ~ gerceklesmesi,
orgiitlenmeyi ilke edinerek optimum

biiyiikliige ulasmak, piyasaya doniik olarak
iretim yapan gercek alanda isletmeler
haline doniismesi, bliylik firmalar ile
rekabet etme, kendi iiriinlerinin fiyatimi
belirleme, girdi maliyetlerinin diisiiriilmesi
ve driinlerin katma deger yaratilarak
degerlendirilmesi i¢in kooperatiflesmeye
gidilmesi sarttir (Anonim, 2011; Niyaz,
2018). Tirkiye deki sigir besi isletmelerinin
ozellikle 2017 yilindan 2021°e¢ kadar
azaldigin1 Tablo 2’de gdérmekteyiz. 2017
yilinda 264.230 adet olan isletme sayis1 %
17.63 azalarak 2021 yilinda 217.644 adet
isletme sayisina ulagsmistir. Tabloya genel
olarak baktigimizda 1-49 baslik igletmelerin
% 19.79 oraninda diisiis gosterdigi ancak
100-500 ve iizeri bas olan isletmelerin %
49.93 oraninda artis gosterdigi
goriilmektedir. Hayvancilik sektoriinde ve
cogunlugu polikiiltiir yapida ve kiiclik
Olcekli olan isletmelerin bir alt birimi
niteliginde olan ithtisaslagmasini
tamamlayamamis bu isletmelerde, kaynak
kullanimi etkinligi ve rasyonelligi saglamak
miimkiin  degildir. Diger taraftan bu
isletmelerde tiretim maliyetleri yliksektir.

Tablo 2. Tirkiye’deki sigir besi isletmelerinin hayvan varligi ve 6lgek biiyiikliiklerine gore dagilimi

(2017 ve 2021 yil)

Sigir Besiciligi  Isletme Sayis1  Mevcut

Olgek Grubundaki Hayvan Hayvan

Olcek  Biiyiikliigii  (adet) isletmelerin Varhg Varhginin
(bas) Olgeklere  Gore Olceklere Gore
Dagilim (%) Dagilimi (%)
2017 2021 2017 2021 2017 2021 2017 2021
1-5 119.077 93.141 45.07 42.80 359.542 250.465 9.01 6.13
6-9 50.077 39.630 19.95 18.21 380.802 292.138 9.54 7.14
10-19 48.740 38.364 18.45 17.63 705.809 523.789 17.69 12.81
20-49 32.942 30.042 12.47 13.80 1.011.701 950.478 25.35 23.25
50-99 9.731 10.975 3.68 5.04 672.333 708.670 16.85 17.33
100-199 2.683 3.642 1.02 1.67 378.362 486.789 9.48 11.91
200-499 775 1.403 0.29 0.64 229.429 401.137 5.75 9.81
500 ve iizeri 205 447 0.08 0.21 252.440 475.310 6.33 11.62
Toplam 264.230 217.644 100 100 3.990.418 4.088.776 100 100

Kaynak: HAYGEM, 2022

Sigir eti iiretim ve tiiketim yapisi
Gelismis ve gelismekte olan {ilkelerin
oncelikli konusu degerli bir protein ve
enerji kaynagi olan kirmizi etin saglikli ve
giivenilir tiretim ve tiiketimidir (UKON,
2022; TAGEM, 2021). Kirmiz1 etin
beslenme ve toplum sagligi acisindan
onemli bir yeri vardir ve tiretimin % 601
gelismis  llkelerde  gergeklesmektedir

(TAGEM, 2021). Sigir eti, kisitl da olsa
ikamesi olan bir besin kaynagi oldugu i¢in
piyasada meydana gelen degisimler, saglik,
sosyokiiltiirel yapt gibi faktorler sigir eti
tiketim yapisinda degisimlere neden
olmustur (Cankurt ve ark., 2010).
Tiirkiye’de 2010-2021 yillar1 arasinda
kesilen hayvan sayilari ve elde edilen
kirmizi et iretimi ile sigir etinin iiretim
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icindeki paymni igeren Tablo 3 ve 4 asagida
verilmistir.

Tablo 3. Tiirkiye’de Tiirlerine gore kesilen hayvan sayilart (bas) (2010-2021) ve kesim sayilarindaki

yiizde degisim (2010 = 100)

Yillar Sigir Endeks Manda Endeks Koyun Endeks Keci Endeks
2010 2932 054 100 19126 100 9691 041 100 2244760 100
2011 3126 378 106.62 19 127 100 10 700 807 110.41 2 391 246 106.52
2012 3421960 116.70 19 967 104.39 10 755 777 110.98 2841 307 126.57
2013 3457 477 117.91 21 465 112.22 11194 725 115.51 3273444 145.82
2014 3525209 120.23 23899 124.95 11991640  123.73 3681199 163.99
2015 3706 346 126.40 25713 134.44 12 808 697 132.17 4097 340 182.52
2016 3993 893 136.21 27 663 144.63 13 277 503 137.00 4346 611 193.63
2017 4334034 147.81 29 476 154.11 13 244 903 136.67 4346 713 193.63
2018 4844711 165.23 32389 169.34 14133170  145.83 4 392 427 195.67
2019 4 856 517 165.63 35 695 186.63 14 546 576 150.10 4513 264 201.05
2020 4812 902 164.14 40 929 216.99 15801 021 163.04 4692 010 209.02
2021 5134 441 175.11 51 925 271.48 17 125 163 176.71 4907 371 218.61

Kaynak: TUIK, 2022a

Tablo 4. Tiirkiye’de kesilen hayvan tiirlerine gore elde edilen et iretimi (Ton) ve toplam kirmizi et

tiretimi i¢indeki paylar1 (%) (2010-2021)

Yillar Sigir % Manda % Koyun % Keci % Toplam
2010 647.067 73.55 3.785 0.43 186.121 21.15 42.846  4.87 879.819
2011 710.652 73.31 3.780 0.39 210.171 21.68 44840 4.62 969.443
2012 790.034 74.00 4.027 0.38 220.359 20.64 53.133 498 1.067.553
2013 798.784 72.68 4.580 0.42 236.186 21.49 59.532 541 1.099.082
2014 815.674 72.63 5.004 0.44 238.670 21.25 63.711  5.68 1.123.059
2015 862.098 72.63 5.300 0.45 249.863 21.05 69.757  5.87 1.187.018
2016 956.180 73.35 5.470 0.42 266.675 20.45 75.322  5.78 1.303.647
2017 1.093.841 75.94 5.868 0.41 262.825 18.25 77.794 5.0 1.440.328
2018 1.281.234 77.10 6.515 0.39 291.179 17.52 82.839 499 1.661.767
2019 1.330.169 76.42 7.150 0.41 316.170 18.16 87.126  5.01 1.740.615
2020 1.341.446 75.11 8.424 0.47 345.639 19.35 90.443  5.07 1.785.952
2021 1.460.719 74.83 10.831 0.55 385.933 19.77 94.555  4.85 1.952.038

Kaynak: TUIK, 2022b

Tablo 3 ve 4’ te goriilecegi iizere,
Tiirkiye” de 2010-2021 yillar1 arast kesimi
yapilan si8ir sayist % 75.11 oraninda
artmis, kesilen hayvan tiirlerine goére elde
edilen sigir eti tretimi payr % 73.55’den
artarak % 74.83‘c¢ cikmustir. Kirmizi et
iretimindeki artisin, kendine yeterliligin ve
stirdiiriilebilirligin ~ saglanmasinda temel
faktoriin, iiretici ve besicinin kaygilaria
yonelik olarak piyasa dengesi, fiyat
olusumu, ftretim ve satis maliyetlerini
gozeten pazarlama yapist ve rekabet
edebilirlik noktasinda sektorde giiven tahsis
edecek politika ve uygulamalar
gerektirmektedir.

Kirmizi et iiretiminde sigirlarda iretim
donemi uzun oldugu i¢in kisa dénemde
istenen karlilik diizeyinde optimum besi
agirhgina  ulagilamamast  kirmizi et
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sektoriinde arzin diisiik esnek bir 6zellikte
oldugunun gostergesidir (Turhan ve ark.,
2010). Artan niifusun yaninda Tiirkiye’nin
turizm bolgesi olmasi sebebiyle her yil
ilkemize gelen turist sayis1 ve iilkemizde
yasayan miiltecilerin yarattig1 talep, kirmizi
et sektoriinde lretim miktarinin artmasi
gerektigini gostermektedir. Bu durum da
toplam arzin toplam talebi karsilamamasi
sebebiyle sektdrde fiyatlarda artisa neden
olmaktadir (TAGEM, 2021). 2020 yilinda
Covid-19 pandemi siirecinde, otel, restoran
ve diger yemek servisinin yapildigi yerler
kapanmis, turizm ve seyahatte azalma
olmus, kirmiz1 ete olan talebin diismesiyle
hayvancilik sektoriindeki ekonomik
biliyiime yavaslamistir (TEPGE, 2021).
2017 yili baglarinda yapilan besilik
hayvan ithalati1 sebebiyle 2018 ve 2019
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yillarinda, besilik sigir 1rklar1 arasinda
kiiltiir ve kiiltiir melezi sayilarindaki artis

verimliliklerini yiikselterek ve sirasiyla
292,2 ve 296 kg diizeyine geldigini Tablo 5°

kesim sonrasi karkas ortalama de gormekteyiz.
Tablo 5. Tiirkiye’de yillar itibariyle hayvan Tiirlerine gore ortalama karkas verimlilikleri
Yillar Sigir Manda Koyun Keci
2009 216.6 207.0 18.7 19.3
2010 237.7 215.5 19.7 18.9
2011 250.8 222.6 19.5 18.6
2012 286.4 233.8 214 18.8
2013 253.4 139.9 20.8 17.6
2014 237.6 241.7 19.0 17.0
2015 269.5 234.0 19.9 17.0
2016 271.6 234.3 20.2 17.7
2017 274.1 218.7 19.5 18.1
2018 292.2 213.8 21.6 19.6
2019 296.0 230.0 22.0 20.4
Kaynak: ESK, 2020
Tirkiye de kirmizi et fiyatlarimin icin; bol, kaliteli ve ucuz temin, ¢ayir-mera

olusumunu besi materyali, yem ve iscilik
giderleri, hayvan varligindaki degisim,
ikame driinlerin (koyun-kegi eti) fiyati,
ithalat ya da ihracat durumu, siit
fiyatlarindaki istikrarsizlik, devlet
miidahalelerin varligi, hayvancilik
desteklemeleri, faiz oranlari, tiiketici talep
ve tercihleri dogrudan ya da dolayl olarak
etkilemektedir (TAGEM, 2021). Fiyat
olusumu ile beraber kirmizi et iiretim ve
maliyetlerinde hayvansal {iriin girdi fiyatlari
ile {irlin fiyatlar1 arasinda dengesizlik,
rekabet giicii yetersizligi, modernizasyon,
yetersiz miidahale ve piyasa diizensizligi,
kdyden kente gdc, hastaliklar gibi birgok
etken mevcuttur (TAGEM, 2021).
Hayvansal iiretimde kaba yem iiretimi ve
cayir mera alanlarimin etkin kullanimi

ozellikle ekstansif hayvancilikta
maliyetlerin  minimizasyonu agisindan
onem tasimaktadir. Yem ihtiyaglarinin

onemli hammadde kaynag1 ¢ayir-meralardir
ve lireticinin en biiylik sorunu da bu ihtiyaci
karsilayamamasidir  (TAGEM,  2021).
Tiirkiye de cayir-mera alanlarindaki diisiis
ve tahribat, {iretimin maliyet masraflar
icinde yer alan en 6nemli unsur olarak yem,
miktar ve kalite bakimindan yeterli diizeyde
bulunmamaktadir. Tiirkiye’de 2021 yili
verilerine gore mera kuru ot {iretimi
ortalama 700 kg hektar? iken Avrupa da
cayirlarda 5,8 ton/hektar, meralarda ise 1.3
ton hektar? iiretim olmaktadir (TAGEM,
2021). Besi yeminde maliyeti diisiirmek
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alanlarinin nicelik ve nitelik yOniinden
tyilestirilmesi ve yonetimi, yem bitkilerinde
saglanan tarimsal desteklerin siirdiiriilmesi,
yerli girdi, hammadde ve firiin {iretiminin
desteklenmesi, yem hammaddesi iiretimi
icin tesis yatirnmlarinda devlet tarafindan
tesviklerin arttirilmasi, tarimsal iiretimde
degerlendirilmeyen alan ve arazilerin
otlatilmaya ac¢ilmasi ve suni mera olarak
hayvancilikta  kullanimmin  saglanmasi
gerekmektedir (Anonim, 2011; Niyaz,
2018; TAGEM, 2021). Ozellikle AB’ne iiye
iilkelerde bu konunun ¢Ozlimiinde;
hayvanciliga yatirim yapacak girisimcilerde
oncelikle hayvansal tiretim alaninda bilgili,
daha 6nce bu konuda iiretim yapma sart1 ile
birlikte igletmelerin arazi durumu yeterliligi
ve kaba yem iiretiminin en az % 50’ye yakin
kismini kendi tarim arazisinden
karsilanmasi finansman tedarikinde de sart
kosulmustur. Ayrica hayvancilikta yatirim
yapacak bilgi eksikligi olan girisimcilere

degisik  stireleri  kapsayan  egitim
programlari ile bilgilendirme
yapilmaktadir.

Hayvansal iiretimde maliyetleri asagi
cekmede, karl1 ve verimli ¢alismada 6nemli
rol oynayan kaba ve kesif yem
gereksiniminin ihtiyaca gore bol, kaliteli ve
ucuz bir sekilde temin  edilmesi
gerekmektedir. Hububat ve baklagil
tretiminin arttirilmasinin kaba yem (sap,
saman,  silaj)  ihtiyacim1 = azaltacagi
diistiniilmektedir (Cigcek ve Dogan, 2018).
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Yem iretiminin iklimle mutlak bir
baglantis1 vardir (Rojas ve ark., 2017).
Kuraklik veya sel gibi iklim degisikligi
problemini yasayan yerlerde, mahsul
kalitesinde azalma olacagi gibi bu durum
yem {retiminde tehdit olusturmaktadir
(Chakraborty ve Newton, 2010). iklim
kosullarinin  etkisi, hayvancilikta yem
stoklama, tiretim miktarinda yasanan
dalgalanmalar ve kurakliktan dolay1 su
ihtiyac1 yiliksek yem bitkilerine yapilan
masraflarin iiretim maliyetlerini arttirmasi
nedeniyle sigir eti i¢in dnemli bir durumdur
(Cordeiro ve ark., 2022). 2007-2008
yillarinda  baslayan kuraklik  donemi
beraberinde biiylik sermaye gruplarinin
besicilige girmesi, piyasa fiyatlarinin
iizerinde kesim amacli hayvan toplamalari,
kiiltiir irk1 s1@1rlara olan ragbet canli hayvan
talebinde artisa neden olmustur (TAGEM,
2021).

Hammadde fiyatlarinda artis, artan
tiiketici talebi ve yurt i¢i iiretim yetersizligi
nedeniyle ithalat kisa vadede ¢6ziim olarak
goriilmektedir. Tiirkiye hayvancilik
sektoriinde basta yem hammaddeleri olmak
tizere, diger girdilerde de (genetik materyal,
yem katki maddeleri, veteriner ilaglar,
biyolojik tiriinler, makina-techizat,
yardimc1 malzemeler vb.) onemli Olciide
disa bagimli oldugu i¢in rekabet giicii diisiik
diizeydedir. Diinya’da gida fiyat artiglarinin
yani sira, lilkemizde doviz kurlarindaki artis
ve yiiksek enflasyonun etkisi ile birlikte i¢
piyasada gida {riinlerinde yiiksek fiyat
artislart  gozlemlenmektedir.  Maliyet
enflasyonu ve girdi tedarikindeki aksamalar
hayvansal iiretimde azalmaya neden
olmakta ve siirdiiriilebilirligi  tehdit
etmektedir. Ureticiler, girdi fiyatlarindaki
yiikselisin yarattigi maliyet artisini satis
fiyatina ~ yansitamamakta,  karliliklar
diismekte, zarar etmekte ve iiretimden
cekilme, damizlik hayvanlarin kesime
gonderilmesi gibi sorunlar yasanmaktadir.
2016 yilindan 2019 Ocak ayimna kadarki
stiregte besi yemi % 54, saman % 66, arpa
% 60, silajhk misir ise % 73 artis
gostermistir. Bu donemde Euro/Tiirk Lirasi
kurunda 3 yilda % 85’lik bir ylikselme
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meydana gelmistir. 2019-2021  yillan
arasinda ise Covid-19 sebebiyle kiiresel
pandemi gergeklesmis ve tarimsal girdi
fiyatlarinda % 63 artis tespit edilmistir
(Turhan ve ark., 2010).

Kirmizi ette ise artan iiretim maliyetleri,
giimriikk vergisi avantajlart ve kirmizi et
fiyatlarinda yasanacak artisin enflasyonist
bir etki yaratmasi nedeniyle piyasada fiyat

baskisini azaltmak i¢in ithalata
basvurulmaktadir (Aral ve ark., 2020;
TAGEM, 2021). Kesilen si8ir sayisi

degisimleri ve ithalat uygulamasi kirmizi et
ve canli hayvan fiyatlarinda dalgalanmalara
neden olmaktadir. Canli hayvan ithalatinin
etkisiyle beraber kiiltiir irki sig1r sayisi artig
egilimi normalin ¢ok tlizerine ¢ikmus, kiiltiir
melezi sigir sayisi sayisal olarak artmis
ancak yerli itk s1g1r sayis1 ve orani ise azalig
egilimini  slrdiirmeye devam etmistir
(Sentiirk, 2020). Bu nedenle kesilen
hayvanlar daha cok kiiltiir ve kiiltiir melezi
s1g1r irklart oldugu icin et tiretim miktarinda
artis goriilmiistiir. Kesilen sigir sayist iginde
ithal edilen sigir oraninin % 0.7 ile % 21.54
arasinda degistigi tespit edilmistir (Sentiirk,
2020). 2019 yilinda gergeklesen biiyiikbas
ithalat oranlan iilkelere gore sirasiyla en
cok; % 33 Uruguay, % 27 Brezilya, % 11
Cekya iken, kasaplik sigir ithalati oranlari
% 49 Uruguay, % 40 Brezilya ve % 11
Fransa’ dir (ESK, 2019).

Devam eden genetik 1slah ¢aligmalarina
ragmen Tiirkiye, Avrupa Birligi ve Amerika
Birlesik Devletleri kirmizi et sektorleri
karsilastirildiginda  Tiirkiye’nin  isletme
Olcekleri, verim ve maliyetler, etin kalitesi,
saglik ve hijyen standartlarinda eksik ve
geride kaldigi goriilmektedir. Bunlar da
ilkemizin thracat potansiyelini
sinirlandiran etmenlerdir (Giimiis ve Cinar,
2016). Hayvansal {riin iretimi, gelecekte
gelismis tlilkelerin tekelinde daha stratejik
konuma ulasacak ve ithalate1 tilkelere karsi
politik ve ekonomik bir silah olarak
kullanilabilecektir. Nitekim COVID-19
pandemi siiresince ihracatci iilkelerin gida
ithracatlarina  kisitlama, yasaklar ve
stoklarin1 artirma c¢abalar1 igine girmeleri
bunun kanitidir.
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Ithalat, iireticinin i¢  piyasadaki
fiyatlarin1 etkilemesiyle beraber kasaplik
hayvan ve ete bagli olarak yikic1 bir rekabet
ortami1 ve fiyat baskist olusturmaktadir
(Aral ve ark., 2020). Bu nedenle siire¢ kisa
olmali ve bu siiregte girdi destekleri devreye
sokulmalidir (Sentiirk, 2020). ithalatin et
fiyatlarinin diistiriilmesinde kalic1 bir rol
oynamadig1 ve tersine iiretici kararlarinda
olumsuz bir etki yarattig1 diistiniilmektedir
(Cigek ve Dogan, 2018).

Ithalat kararlarinda da biiyiik bir pay1
olan Et ve siit kurumu, sanayi isletmelerinin
daha yiiksek kapasite kullanim orami ile
calismalar1 icin sektorde ozellikle fiyat-
pazar dilizenlemesini yapacak, piyasada
istikrar1 saglayacak, iireticiye giiven veren
ve etkin sekilde miidahale alimlarini
tistlenebilecek  bir  kurum  olmalidir
(Anonim, 2011).

Kurumun gorevi; sigir  besiciliinde
belirlenecek  kriterler ve  kosullarda
(yetistirilen 1rk, besleme teknigi, bolgesel
ve cografi kosullar gibi) canli agirlik ve et
lizerinden maliyet hesaplamasi yaparak,
maliyetin iizerinde bir fiyat seviyesinde
miidahale kurulusu olarak alim
gergeklestirmesidir. Kurum piyasa tizerinde
etkisini arttiracak uygulamalar
benimsemeli, et ve siit isleme kapasitesini
ve piyasa hakimiyetini arttirmali, piyasada
karkas et fiyatlarinin maliyetin altina indigi
ve bu durumun siireklilik arz ettigi
donemlerde miidahale alimlar1 yapmalidir
(Aral ve ark., 2020; Niyaz, 2018).

Tirkiye de kirmizi et sektorii igin;
isletmelerin kar saglamasi ve iretim
caligmalarinin ~ verimli  olmas1  adina
oncelikli olarak fiyat, pazar, orgiitlenme ve
destekleme politikalarina yonelik c¢esitli
uygulamalara gereksinim duyulmaktadir
(Anonim, 2011). Bu uygulamalarla iiretim
ve verim diizeylerinin 1iyilestirilmesinde,
hayvan 1slah ¢alismalar1 yaninda, bakim ve
besleme sartlarinin  gelistirilmesi, son
yillarda  artan  maliyetler  sebebiyle
ireticinin damizlik olan ve erken yasta
kestigi hayvan sayilarinin = minimuma
indirilmesi, besicilik yapan isletmeler i¢in
tesviklerin maksimum seviyelere
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cikarilarak devamliligin saglanmasi 6nem
arz etmektedir.

Yillik niifus artis1, niifusun yas ve
cinsiyet dagilimi, insanlarin yasam tarzlari,
gelir seviyesi, hayvan refahi endiseleri,
iilkenin beslenme sekli ve gelismislik
diizeyi, lretim miktari, {riinlerin fiyati,
enflasyon ve aract marjlar, kirmizi et
tilketici tercihleri {izerinde etkili olan
faktorlerdir (Aral ve ark., 2020). Birgok
iktisadi mal ve hizmetlerde oldugu gibi
hayvansal iirlinlerde de iiretici ile tiiketiciyi
yakindan ilgilendiren ortak nokta arz ve
talebe gore sekillenen fiyattir. Fiyat, piyasa
mekanizmasinin ~ gegerli  oldugu  bir
ekonomide hangi mallarin ne miktarda,
nasil ve kimler i¢in {iretilecegini belirledigi
gibi ayni zamanda kaynaklarin rasyonel
kullanimin1 da diizenlemektedir. Tiiketim
icin Uriini satin alma yontemleri ve sikligi
gibi siiregler icin tiiketicinin gevresi,
davranis ve tercihleri Onemlidir.
Sosyodemografik faktorlerinde sigir eti
tiketimi TUzerinde etkisi bulunmaktadir
(Niyaz, 2018). Ornek olarak; erkeklerin
kadinlardan, geng niifusun yaglh niifustan ve
ogrenim diizeyi yiiksek olan kisilerin daha
fazla et tikketiminde bulundugu
goriilmektedir (Niyaz, 2018; Cankurt ve
ark., 2010).

Hayvansal frlinlere duyulan talep,
kiiltiirel yap1 ve sosyoekonomik alim giicii,
tilketim aligkanliklar1 ve iriin fiyatlarina
bagl olarak degismekte, fiyat hareketlerine
gbre mevcut talepte rakip ve ikame mallara
dogru bir yonelim olusabilmektedir. Son
donemde  gelir diizeyi  ylikseldikce
karbonhidratli {irinlerin tiiketimi azalip,
protein  agirhkli  gidalarin  tiiketimi
artmaktadir ve gilivenilir gida ile hayvan
refahinin  6nemi  ortaya ¢ikmaktadir
(Cankurt ve ark., 2010).

Hayvansal  iiriin  arzindaki  artig
diizeyinin, niifus artis1 ve talebin altinda
kalmast veya iiretimin istenen miktarda
arttirillamamasi tiiketicilerin et ve diger
hayvansal iirlinleri bulma ve erismesine
engel olabilmekte, yiiksek maliyetler ve
arzin yetersizligi nedeniyle artan yurtici
fiyatlar1 tliketicilerin gidaya erisimini



MAS JAPS 8(1): 109-121, 2023

giiclestirmektedir. Buna bagli olarak
Tirkiye’de  hayvansal  kokenli  gida
maddeleri acisindan iiretim seviyesinin
yiiksek olmadigi, artan fiyatlar bakimindan
yetersiz  beslenmeye neden  oldugu
goriilmektedir. Bu nedenle iilkemizde
kirmizi et tiketimi gelismis {ilkelerin
gerisindedir. Tiiketimin diisiik olmasinin
nedenleri arasinda; gelir dagilimindaki
adaletsizlik, kirmiz1 et fiyatlarinin yiiksek
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olmasi, ekonomik olarak sigir etine
erismekte giiclilk siralanmaktadir. 2010
yilinda yapilan yogun ithalatin uzun vadede
tilkketici fiyatlarinda azalisin tersine artisa
neden oldugu goriilmektedir (Niyaz, 2018).
Yapilan ithalat stirecinde kisi basina diisen
sigir eti tiiketiminde artis oldugu, ancak
diisiik gelir grubunda olan kisilerin sigir eti
yemesi i¢in ayirmalart gereken payin
ylikseldigi tespit edilmistir (Sentiirk, 2020).

2016

2017 2018 2019

B Koyun Eti

Sekil 2. Tiirkiye’de kisi bagina diigen kirmiz1 et miktar1 (2000-2019) Kaynak: TEPGE,2020

Tiirkiye de 2000 yilinda 9.5 kg olan si8ir
eti tiiketiminin artarak 2017 yilinda 12.4 kg,
2019 da ise 13 kg oldugu Sekil 2’ de
goriilmektedir. 2013 yilinda Diinyada 68.7
milyon ton olan kirmizi et tiiketim talebi
2019 yilinda 73 milyon tona ¢ikmistir.
Giinliik % 40’1n {izerinde hayvansal protein
iceren gida tiiketen iilkeler gelismis iilke
olarak kabul edilmektedir. Avrupa Birligi
iilkelerinde bu oran % 58, Amerika Birlesik
Devletlerinde % 64, Diinyada % 40
olmasina karsin Tiirkiye de % 34 olarak
tespit  edilmistir.  Ancak iilkemizde
biiyilkkbas ve kiiclikbas hayvan eti
tiiketilirken, diger lilkelerde domuz etinin
de tiiketildigi g6z ardi edilmemelidir
(TAGEM, 2021).
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Diinyada 2019 yilina kadar dana eti
tilkketim artis1, liretimden daha fazla olmus
ve stoklar azalmigtir. 2020 yilinda ise
Covid-19 pandemisi ile beraber iiretim
azalmis ancak tiiketim daha biiylik oranda
azalmis ve stoklar artmistir. (TEPGE, 2021)
Bu siiregte tarimsal iiretimde bir iilkenin
kendine yetebilirliginin 6nemi anlasilmais,

diinyada dogru tarim politikasi
olusturmanin  Treticilerinin ~ ekonomik
kaygilarimi  giderecek nitelikte olmasi

gerektigi anlagilmistir (Tumer ve ark.,
2022).

Diinyada hizla artan niifus ve bunun
getirdigi talep artist zaman igerisinde
hayvansal iirlinler iiretimi artigin1 zorunlu
kilmigtir. D1s ticaret agisindan da hayvansal



MAS JAPS 8(1): 109-121, 2023

tirtinler ticaretinin stratejik onem kazanmasi
da bu iiretim alanina ilgiyi artirmistir. Bu
durumu 6ngoren gelismis iilkeler hayvansal
iretimi  yigin olarak artirmak; hayvan
verimliliklerini gelistirmek, kaliteli ve ucuz
et liretimi saglamak amaciyla sigir besiciligi
ile ilgili arastirma-gelistirme (ARGE)
faaliyetlerine yliksek biitgeler ayirmiglardir.
Tiirkiye’de kirmizi et sektoriinde, kesim
sonucunda elde edilen karkas etlerin belirli
standartlar kapsaminda derecelendirilip
(grading) parcalamaya tabi tutulmamasi,
sektorde kalite-fiyat iligkisinin yeterince
dikkate alinmamasi, bilingli bir pazarlama
sisteminin olusturulamamasi,
pazarlamadaki araci sayisinin fazlaligi ve
prodiiktivitelerinin digiikliigii gibi hususlar
coziim bekleyen konular arasinda yer
almaktadir. Kalite derecelendirme ve
siniflandirmanin uygulamaya konmasiyla
sigir eti tiiketimini arttirma ve uluslararasi
ticarette rekabet avantaji1 yaratabilme, pazar
fiyatlarin1  belirlemede  ve  kasaplik
hayvanlarin et sanayinde hammadde olarak
kullanim amacina doniik uygunluk ve
degerlerinin dogru olarak tanimlanmasi
miimkiin olabilmektedir. (Sakarya ve ark.,
2017) Tirk Standartlar1 Enstitiisiiniin sigir
govde etlerini, yas ve cinsiyete gore
gruplara, piyasaya arz edilis sekillerine gore
tiplere ve kalite Ozelliklerine gore
siiflandirmasi islemi Avrupa
Komisyonunun belirlemis oldugu sisteme
yakindir. Tarirm ve Orman Bakanligi’nin
2019 yilinda kirmizi et iiretimi ve karkas
verimliliginin arttirilmasi, urin
standartlarinin belirlenmesi ve kalite-fiyat
iliskisinin gelistirilmesi acgisindan baglattigi
calisma sonucu 12 Aralik 2020 tarihine
Sigir Karkasinin Siniflandirilmasina Dair
Yonetmelik yaymlanmistir (Aksel, 2022).

Sonug¢ ve Oneriler

Artan niifus ve et tliketim talebi goz
online alindiginda, sektorde ileriye doniik
akilcr tiretim planlamalarinin ve yatirim
programlarinin yapilmasi gerekmektedir.
Bu kapsamda yapilacak kirmizi et tiiketim
tahminleri, et sanayinde kapasite kullanimi
ve pratik kapasite hesaplamalar1 ile
isletmelerin karli ve verimli bir sekilde
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caligmasini saglayacak 6nlemlerin alinmasi,
tiiketici fiyatlarinda dengenin
saglanabilmesi icin tretim yetersizligi ve
fiyat artislarinin nedenleri arastirilip ¢oziim
Onerileri sunulmasi 6nem tasimaktadir.

Kiigiik  olgekli  isletmeleri  diger
isletmelerle rekabet edebilme ve optimum
iretim diizeyine ulasabilir hale getirmek
icin hayvancilik sektoriiniin  kirmizi et
sektoriiyle, et iiretiminin de siit iiretimiyle
entegrasyonu  saglanmalt  ve  etkin
caligabilecek kooperatifler kurulmalidir.
Ayrica hayvancilik isletmelerinin hayvan
sagligr ve refah diizeyini yiikselterek,
iretimde verimliligi ve kaliteyi arttirmak
icin modern isletmelere dontstiirilmesi
gerekli goriilmektedir.

Sektorde tretime yonelik destekleme
politikalarinda; hayvan beslenmesi, 1slahi
ve hayvan sagligina yonelik iyilestirmelerle
birlikte hayvancilik teknolojisinin
kullannminda artis  saglanmasi, kirsal
kesimdeki Treticilerin gelir ve gecim
sartlarinin gelistirilmesi, tesvikler
kapsaminda yem  bitkisi  {iretiminin
alternatif trlinler karsisinda cazip hale
getirilmesi, suni tohumlama uygulamasinin
yayginlagtirilmasi, desteklemelerde
bolgelerin ~ hayvanciik  sektoriindeki
mukayeseli oneminin dikkate alinmasi, soy
kiitiigline kayith damizlik {reten ve
kullanan igletmelerin tesvik edilmesi, kalite
ve verimliligin 6n plana c¢ikarilmasi,
hayvanciliga yapilan desteklerin Orgiitlii
treticiligi ve kayit tutmayr Ozendirecek
sekilde diizenlenmesi temelinde basarili
olunacaktir.

Cayir-meralarin giiclendirilmesi
hayvancilik agisindan ¢ok 6nemli oldugu
icin meralarin imara kesinlikle agilmamasi,
kdy halkiin ve hayvan sahiplerinin 1slah
icin meralar1 korumasi, gelistirmesi ve
kullanim  zamanlarint iyi  ayarlamasi
gerekmektedir. Bitkisel ve hayvansal
tiretim agisindan Tirkiye’nin cografi ve
stratejik konumu dogrultusunda uzun vadeli
ve kalici sekilde iretim ve kalitenin
arttirtlmasim saglamak  i¢in  dogru
uygulamalarla iiretim potansiyeli ¢ok iyi
degerlendirilmelidir.
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Gelismis iilkelerde temel ve stratejik
iirlin kapsaminda ele alinarak 6nemli dlgiide
desteklenen ve ¢esitli dnlemlerle korunan
damizlik hayvan ve kirmiz1 et gibi
hayvansal {retim faaliyet alanlarinda
ithalata dayali bir yapiya gidilmesi, kirsal
ekonomik  kalkinma  ve  iretimde
stirdiiriilebilirligin saglanmasi agisindan bir
takim olumsuzluklar tasimaktadir. Kirmizi
ette piyasa arz-talep dengesinin kurulmasi,
orta ve uzun vadede kademeli olarak
kasaplik hayvan ve karkas et ithalatinin
azaltilmasi, kasaplik hayvan iiretimi ve

canli  hayvan stokunun arttirilmasi,
Tiirkiye nin s1g1ir eti ihtiyacinin
karsilanmas1  i¢in  ithalat  yolundan

vazgegcilip yerli hayvan kaynaklarimiz1 etci
irklarla tohumlama yaparak verimli hale
getirip, yerli {Ureticiyi destekleyecek
politikalarin giiglendirilmesi gereklidir. Bu
politikalar1 gelistirip verimli kullanabilmek
icin geng girisimcileri sektore kazandirmak
adina egitim verilerek projeler yapilmali ve
koyden kente gbciin Oniine gegilmelidir.
Hayvancilik sektoriinde saglikl
ekonomik gelisme ancak pazarlama
kanallarina ve dolasim sistemine etkinlik

kazandirmakla  olacaktir.  Hayvancilik
isletmelerinin yapisal nitelikteki
bozukluklar1 ve sermaye eksikliklerini

gidermede en 6nemli finansman araglardan
birisi kredilerdir. Kirsal kesim
isletmelerinin uygun kosullarda ve yeterli
finansman destegi, bir yandan iiretiminin
nitelik ve nicelik olarak artisim1 saglarken,

diger yandan dirlinlerin  pazarlama
olanaklarini da artiracaktir.
Son donemde isletme diizeyinde,

bolgesel ve ulusal Olgekte yarattigi mali
kayiplar noktasinda farkindalik olusan
buzagi kayiplari-6liimleri, hayvan
hastaliklarina doniik koruyucu Onlemler,
ciftlik diizeyinde siirli yonetimi ve hayvan

refah1 uygulamalari, reprodiiksiyon ve
fertilite yoOniinden verimlilik, bakim-
besleme kosullarimin iyilestirilmesi

konularinda fiireticilere bilin¢lendirme ve
egitim calismalar1 yapilmalidir.

Tiirkiye’de kasaplik hayvan
yetistiricilerinin, pazar ve fiyat garantisi
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altinda faaliyet siirdiirememesi sonucu,
sanayi a¢isindan kaliteli ve yeterli miktarda
hammadde temin edilmesi giiglesmektedir.
Tirkiye’de kirmizi et sanayinde AB
standartlarina uygun kalite ve nitelikte
iretim yapmanin, gerek halk sagliginin
korunmast gerekse kalite-fiyat iligkisi
temelinde dis ticarette rekabet edebilirligin
saglanmast agisindan Sigir Karkasinin
Smiflandirilmasina Dair Yonetmelik’ in
uygulamaya konulmasi gerekmektedir.
Tiurkiye’de hayvan sagligi, hayvan
hareketleri, hayvanlarin tanimlanmasi ve
kayit altina alinmasi konularinda mevcut
yapilanmanin AB gerekliliklerini yerine
getirecek sekilde giiclendirilmesi, AB
Veterinerlik mevzuatina tam uyumlu bir
yapilanmanin olusturulmasi, hijyen ve gida
kontrolii temelinde AB’ye uyumlu bir gida
mevzuatl olusturulmasi, Tarim ve Orman
Bakanligi’nin merkezi ve yerel diizeyde
idari kapasitesinin gii¢lendirilmesi, hayvan
refah1 alaninda gelisme kaydedilmesi,
politika yapicilar tarafindan gida giivencesi,
gida enflasyonu, gida giivenligi ve tiiketici
baglantili konulara oOncelik verilmesi,
tiretime yonelik destekleme sisteminin
Avrupa Birligi Ortak Tarim Politikas1 ve
iiriin piyasa diizenlerine uyumlu hale

getirilmesi, hayvan hastaliklarinin

Oonlenmesi ve kontroliiniin saglanmasi

biiyiik 6nem tasimaktadir.
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Abstract

Cowpea syn long bean and Turkish vernacular name Boriilce (Vigna unguiculata L) is an economically valuable
crop plant in the dry and drought-hit resource-poor agricultural system of West Africa, where it is used as a
vegetable, dry edible legume, salad, and soup. Green leaves can be used as feed. With the passage of time, the
cowpea was introduced and naturalized in other parts of the World. It is grown in Turkey in the Aegean and
Marmara regions. It can grow in drought-hit sandy areas, where most significant crops fail to emerge and grow.
It is highly efficient to fix atmospheric nitrogen and improve soil fertility levels. However, very limited breeding,
research, and development work are done on cowpea at the Aegean Research Institute Izmir and some Universities
selectively. Therefore, yields are low to intermediate compared to yields in other parts of the world. Thus,

promoting and breeding cowpea to address the crop's food, feed, and nutritional requirements will ensure food
security.

Keywords: Long bean, improvement, nutrition values, physical characteristics, nutritional makeup
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1. Introduction

Cowpea (Vigna unguiculata L.), an
annual legume of the Fabaceae family, is
highly tolerant to water scarcity, drought
stress, high temperature, and biotic stresses
(Kir et al., 2017; Carvalho et al., 2017;
Carvalho et al., 2019). It is grown
throughout  tropical, subtropical, and
temperate regions (Timko et al., 2007;
Omomowo and Babalola, 2021). Cowpea
grows at 15 -30°C on well-drained loamy,
sandy loam, or slightly heavy soils. In
addition, cowpea can fix atmospheric N and
improve soil fertility (Makinde and
Abolarin, 2020).

Its origin is in Central Africa and was
introduced from where it was introduced in
West Africa about 2000 to 3500 years ago
(Allen, 1983; Goémez, 2003; Rerkasem et
al., 2009; Crowther et al., 2016; Santos et
al., 2019). First, it was naturalized in Europe
and North Africa in the 17" century ACE.
Next, the Spanish took the crop to the West
Indies. Finally, the slave trade introduced
the crop to Southern USA in the 18"
century. According to the Food and
Agriculture  Organization  Corporate
Statistical Database, African countries
provide 96.7% of cowpea production
worldwide, and Nigeria comes first with 3.6
million tons in production (Osipitan et al.,
2021). It is cultivated on 871 thousand
hectares in Turkiye, with total dry legume
production of 1.3 million tons, and the share
of cowpea is 0.2% (Osipitan et al, 2021).
General characteristics of cowpea

Cowpea is a highly nutritious
nutraceutical grain legume crop that is
commonly called a long bean, southern pea,
black-eyed pea (English), s G chota
lobia (Pakistan), fagiolo dall'occhio
(Italian), caupi (Spanish), niebe (French),
boriilce (Turkish), bl ~da W4l or lobia
chasmi bulbul (Iran). OId varieties of
cowpea have a climbing annual growth
habit. However, the newly developed
cultivars are erect with alternately arranged
trifoliate leaves on ribbed stems (Praneetha
et al., 2022). The plant produces 2 - 3
flowers and about 35 cm long cylindrical,
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curved, or smooth seed pods on each
peduncle (Praneetha et al., 2022). The seed
pods are the mature pods that are tan to
brown containing cream, black-eyed white,
or mottled colors. Cowpea grows to about
80 cm in height as an annual plant (Jain
et al., 2019). They are grown as winter or
spring season crops (Garrett, 2004). The
moisture content ranges from 6 to 13.4%,
which depends on the time of harvest,
conditions during storage, and relative
humidity (Odjo et al., 2022). The seed coat
color (white, cream, brown, black, etc.) and
kernel weight influence their cooking
quality (Summerfield et al., 1974; Omueti
and Singh, 1987) and also influence the
quality of composite cowpea flour (Dankwa
et al., 2021). Henshaw (2008) has classified
cowpea varieties based on 100-kernel
weight as small (10-15 g), medium (15.1-20
g), large (20.1-25 g), and giant (>25 Q)
seeds. Seed size also affects their cooking
capability (Mannur et al., 2018), based on
varietal characteristics (Yeung et al., 2009).
The varieties with more than 100 g seed
weight of >17 g mature earlier than
medium-sized cultivars (Devi, 2012; Viera
et al., 1989). These may be attributed to
variances in genetic traits (Chinma et al.,
2008; Devi, 2012). Grain hardness is
genotypic and is affected by moisture
contents, climate, soil type, depot
conditions, temperature, time of harvest and
maturity, harvesting, and seed size. (Sefa-
Dedeh et al. 1978).

Nutritional composition of cowpea

Cowpea is rich in protein, carbohydrates,
mineral elements, and vitamins that make
them an essential nutritional crop plant
in the human diet (Jayathilake et al., 2018;
Mekonnen et al., 2022). Kir et al. (2017)
noted rich protein, dietary fiber, zinc,
potassium, and iron on dry grains of cowpea
landraces taken from local markets of
Aydin and Mugla, in Turkiye.

Cowpea seeds have a protein range of
19.96-33 g percent depending on the
growing season, geographical location,
environmental factors (Sathe et al., 1984),
day length, and genotypes (Ddamulira et al.,
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2015), starch contents of the mature seeds
(Omueti and Singh, 1987). Protein
digestibility could vary depending on
genotype in the range of 73-77.9%
(Carvalho et al., 2012; Phillips and Adams,
1983; Marconi et al., 1990), depending on
extruded and raw flour as 79.9% and 74.1%
(Tuan and Phillips, 1999; Affrifah et al.,
2022). Protein is an essential ingredient of
cowpea that can play a significant role in the
nutritional security of underprivileged
people to alleviate the problems of protein-
calorie-based malnutrition.

Khalid and Elharadallou (2013) noted
that one of the main components of the
whole (WCF) and dehulled defatted
(DDCF) cowpea seed flour is composed of
59-60%  carbohydrates.  The  high
carbohydrate was noted in some varieties of
cowpea growing in Swaziland with a range
of 45.64-57.12% (Gondwe et al., 2019).

Variable concentrations of minerals have
been reported in cowpeas seeds by various
authors. These concentrations are affected
by the genotypes, culture methods,
extraction  techniques, environmental
conditions, etc. Total ash or total mineral
contents vary (2.0-4.59 g) depending on the
genotype (Mamiro et al., 2011) or 3.47-
6.84% depending on varieties (Gondwe et
al., 2019). Cowpea’s essential minerals
include phosphorus (4250 mg kg?), zinc
(34 mg kg™?), iron (83 mg kg™?), potassium
(11100 mg kg?), sodium (162 mg kg?),
magnesium (1840 mg kg™?), copper (8 mg
kg?), and calcium (1100 mg kg™?) (Farinu
and Ingrao, 1991). Kir et al. (2017) noted
that dried grain cowpea's mineral contents
are higher than fresh pods.

Cowpea seeds also contain vitamin A,
niacin, riboflavin, folic acid, thiamin, and
carotene and contribute to B-vitamin intake
(Garreana et al., 1996; Sarkar et al., 2022).
Kir et al. (2017) detected vitamin C and
alpha-tocopherol in fresh pods.

Anti-nutrient factors in cowpea induce
low digestibility due to the presence of
tannin to 13.5 mg per100 g in the wild, 0.5
g per 100 g in cultivated genotypes
(Marconi et al., 1990), and 0.42 to 0.66 per
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100 g dry matter causing abdominal upsets
(Ologhobo and Fetuga, 1983). In addition,
it has been observed that extrusion cooking
ends up in gelatinizing starch and
denaturing protein, along with the
inactivation of food enzymes causing rapid
food deterioration with a reduced shelf life
of the cooked material during storage,
destroying trypsin inhibitors by reducing
microbial counts in the end product
(Harper, 1981).

Its seeds are fibers with a crude fiber
range of 1.7-19.46 g per 100 g (Kay, 1979;
Enyiukwu et al., 2018). Fresh fast-growing
twigs and leaves with minimum fiber
contents cellulose are often plucked to make
a stew-like spinach and salad (Bressani,
1985), improving the nutritional quality of
starchy diets (Singh et al., 1997).

Cowpea seeds are low in fat, about 1% fat
(Jayathilake et al., 2018). Kir et al. (2017)
noted a high dried grain of cowpea
compared to fresh pods.

Dietary effects on health

Dry cowpea grains or leaves are used in
human consumption. The leaves can be
consumed fresh or dried (Ahenkora et al.,
1998). It is mainly used as a vegetable in
stews, salads, and grains, making stews and
soups from its flour making salty snacks or
boiling by rural and urban households in
varieties of forms all over the World (Unlii
and Padem, 2004; Yildiz, 2017; Kur et al.,
2017). Its green foliage can be an essential
feed source for cattle and livestock.
Therefore, there is a need to develop novel
methods to use this plant in human diet.
Some researchers suggest its use as a
functional food and making of akara, helva,
and thin crispy spiced paper bread called
paparh (Bhagirathi et al., 1992), dosa bread,
and Pakorhas (dumplings) of South India
and Pakistan, or Brazilian Tutic.

Many researchers have mentioned that
cowpea consumption has various protective
effects against the development of obesity,
hypercholesterolemia, cardiovascular
diseases (Frota et al.,, 2008), diabetes
gastrointestinal disorders (Trehan et al.,
2015), and some types of cancer (Chon,
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2013). At the same time, the literature also
describes components with unsaturated fatty
acids, phytochemicals, resistant starch,
dietary fiber, and low-fat content in cowpea,
which contribute to weight loss, improve
digestion and strengthen blood circulation
(Oboh and Agu, 2010; Trehan et al., 2015;
Perera et al., 2016).
Cowpea in Tiirkiye

Cowpeas are widely grown in the
Aegean and Mediterranean Regions (80%)
(Giindiiz et al., 2015). It is cultivated in
Isparta, Manisa, Mugla, Denizli, izmir,

Canakkale, and Balikesir. The cowpea is
also grown in the Mediterranean region,
especially in Antalya and Hatay (Aasim,
2010). Vigna unguiculata (L.) Walp., Vigna
unguiculata subsp. sesquipedalian (L.)
Verdcourt, Vigna unguiculata subsp.
unguiculata (L.) Walp. are commonly
found in Turkey (Tubives, 2022; Vural,
2013).
Cowpeas as edible legumes

Turkey's two groups of certified and
registered cowpea varieties are dry and
fresh edible legumes. (Table 1).

Table 1. Registered varieties of cowpea Vigna unguiculata (TTSM, 2022)

Maintainer Universities or

Registration

Variety . Registration date H
organisations extention date

Sirma (dry) Ondokuz Mayis University, Agriculture 13.04.2010 31.12.2020
Faculty

Amazon (dry) Ondokuz Mayis University, Agriculture 13.04.2010 31.12.2020
Faculty

Akkiz 86 (dry) Coker Tohumculuk Tarim Gida Bahge 16.04.1986 11.03.2022
Kiiltirleri ins. ith. Thr. San. Ve Tic. Ltd. Sti

Karagdz (dry) Coker Tohumculuk Tarim Gida Bahge 16.04.1986 11.03.2022
Kiiltiirleri Ins. Ith. Thr. San. Ve Tic. Ltd. Sti

Poyraz (fresh) Biotek Toh. Tarim Uriinleri 15.02.2006 -
San.Vetic.Ltd.Sti.

Sarigelin (fresh) Istanbul Tohumculuk Tar. San. Ve Tic. Ltd. 21.02.2007 -
Sti.

Simal (fresh) Pasa Tohumculuk San. Ve Tic. Ltd. Sti. 2.11.2017 -

Karnikara (fresh) Pasa Tohumculuk San. Ve Tic. Ltd. Sti. 2.11.2017 -

Endaze (fresh) Coker Tohumculuk Tarim Gida Bahge 26.02.2020 -

Kiiltiirleri ins. ith. Thr. San. Ve Tic. Ltd. Sti

TTSM (Tohumluk Tescil ve Sertifikasyon Merkez - Variety Registration and Seed Certification Center)

Peksen (2013) reported Peksen and
Reyhan cowpea cultivars that could be
cultivated as vegetables. Peksen and
Reyhan varieties were registered as the first
vegetable cowpea cultivars in Turkey on
April 15, 2011, by VRSCC (Variety
Registration and Seed Certification Center,
Turkey).

It is informed that the high amount and
frequency of cowpea consumption in the
Aegean Region is 6.3 kg year! with the
cooking frequency of 1-2 times per week
(Kir et al. 2017). It is consumed as green
pods, fresh and dried cowpea grains, or as
salads and mixed soups like Tarhana soup.
Cowpeas as a forage crops

Some research has been conducted on the
potential of cowpea as a forage crop using
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registered cowpea varieties in Turkiye. Ayan
et al. (2012) studied two released varieties
(Akkiz, Karagoz) and seven cowpea
genotypes for their forage potential at
Samsun and Kavak. They have mentioned
its use as forage based on yield and quality.
Beycioglu and Idikut (2017) emphasized
the potential of Karnikara cowpea as feed
due to forage yield and its nutritive value
under Kahramanmaras condition to find
variance due to inter and intrarow effects.
Research study in Tiirkiye

A review of literature from the National
Thesis Centre (Ulusal Tez Merkezi) during
2023 suggests the award of 69 MSc and 8
Ph.D. degrees to students in different
universities of Turkey. The main topics
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undertaken for the studies (Anonymous
2022).
The main topics of the study are as follows:
Soil science, agronomy, and breeding

The thesis studied genetic, morphologic
characterization, e.g., Zn deficiency,
Phenotypic characterization, feed, ecologic
adaptation, boron and iron, intercropping,
Magnesium deficiency, storage, fertilizer
treatments, and molecular characterization.
Plant protection

The insects of cowpea are undertaken in
the studies with a primary focus on bruchus,
e.g., weevil, Callosobruchus maculates, to
hum bocegi (Callosobruchus maculatus F.)
Food technology

Topics related to phenolic compounds,
protein digestibility, cowpea flour, and
different quality parameters are undertaken.
Some cowpea agronomic and breeding
studies in Tiirkiye

Some researchers at Ondokuz Mayis

University, Samsun, studied cowpea
breeding. These theses have reported
cultivation of var. Kavak in Samsun

province (Basaran et al. 2011), Akkiz,
Karagoz, and 14 lines (Bozoglu et al.,
2016),-BC-38 (cv. Karnikara — Balikesir),
and two exotic cultivars BC-23 (Northern
Cyprus), BC-31 (Kirkuk, Irag) (Bozokalfa
et al., 2017), based on quantitative and
qualitative traits.

Agronomy and breeding studies are
critical to solve food issues. Conventional
breeding is also linked to agronomic
properties. Therefore, conventional and
biotechnology approaches are needed to
improve the agronomic characteristics of
cowpea for use as food or feed crops.

These studies have reported both
agronomic and breeding studies. Peksen et
al. (2000) conducted the integrated studies
on the seed coat ratio of 18 Turkish and
three exotic cowpeas with the conclusion of
inverse  correlation  of  germination
percentage to the first and final count day.

Peksen and Artik (2004) investigated the
growth parameters of 6 genotypes of
cowpeas with two registered cowpea Akkiz
and Karag6z. It is recommended genotype
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of the Doganca location for potential
cowpea genotypes to its high seed vyield
compared to others. Another study by
Peksen (2004) using identical genotypes
with two addition genotypes (G10 and G18)
showed that G10 has the highest value in
phenological and morphological
characteristics. It is also noted in a previous
study that G10 recommend as a potential
genotype due to its green pod yield under
controlled conditions (Peksen et al., 2000).
The leaf characteristics were also observed
in the mentioned genotypes (Peksen et al.,
2005). Peksen (2007) and Peksen et al.
(2014) tested the endurance of Karagéz and
Akkiz cowpeas to water under irrigated and
rainfed conditions and both of Karag6z and
Akkiz growth parameters affected by water
deficit as a rainfed condition. However,
Karagoz was more adaptable to water
deficit compared to Akkiz. Peksen and
Peksen (2012) encouraged the Peksen and
Reyhan cowpea cultivars could be
cultivated as a vegetable due to their edible
pod features.

Basaran et al. (2011) observed growth
parameters of two registered varieties of
cowpea (Akkiz and Karagdz) and seven
cowpea landraces in Samsun and Kavak
with the highest yielding of Karagoz and
followed by all landraces and Akkiz.

Kir et al. (2015) noted high variation in
102 landrace accessions from Turkey's
Aegean and Mediterranean regions due to
48 qualitative and quantitative agro-
morphological characteristics.

Bozoglu et al. (2016) conducted a study
on two registered varieties of cowpea,
Karagoz, an adaptable species which had
black hilum, and Akkiz, a resistant species
which had white hilum, and 14 lines of local
cowpea with a recommended lines
Genotype 4 which had black hilum and
Genotype 13 which had brown hilum due to
their seed yield, plant height, and biological
yield values.

Bozokalfa et al. (2017) evaluated the
genetic diversity of 29 genotypes of the
southwest, the Aegean, and Marmara
regions with a cultivar BC-38 (cv.
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Karnikara - Balikesir), and two foreign
cultivars BC-23 (Northern Cyprus), BC-31
(Kirkuk, Iraq) based on quantitative and
qualitative traits of geomorphological
characteristics. The previous study by
Peksen and Peksen (2013) also investigated
the argomorphological of Peksen and
Reyhan cultivars.

Karaman (2022) studied two released
varieties (Amazon and Sirma) and five local
varieties from a different region (Adana,
[zmir, Mersin, Mersin/ Mut, and Isparta),
and it had been recommended that local
varieties of Adana and Izmir for breeding
purposes due to high yield under Isparta
conditions.

In vitro micropropagation, tissue culture,
and genetic transformation

Very little literature about genetic
transformation is available on this subject,
described briefly in the following lines.
Some in vitro studies under tissue culture
were conducted by Aasim et al. (2008).

Aasim et al. (2008) induced multiple
shoots from shoot meristems of three - five-
day-old in vitro grown seedlings taken from
Turkish local cowpea cv. Akkiz using MS
medium having 0.50 mg!BAP. A
maximum of 2.60 shoot counts per explant
was obtained on MS culture medium
without NAA. Rooting was achieved on MS
medium containing 0.50 mg L IBA. Seven
adventitious secondary shoots also arose
from the base of mother shoots during
rooting.

Aasim et al. (2009a), the authors have
also compared the efficiency of agar and
gelrite on micro shoot regeneration in
cowpea. Both cultivars showed maximum
shoot regeneration on gelrite with 4.72 and
2.86 shoot counts per explant on MS culture
medium having 0.25 mg L™ thidiazuron
using in cv. Akkiz and cv. Karagoz
respectively. Agar gelled medium had
greater shoot length than gelrite medium in
both cultivars. They compared the effects of
agar and gelrite on micropropagation from
the shoot tip explant of two Turkish cowpea
cultivars, Akkiz and Karagoz, using TDZ.
The authors have compared different
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combinations of BAP-NAA  and
Thidiazuron for shoot regeneration. They
have rooted their regenerated shoots on IBA
or NAA containing half or full-strength MS
medium.

Aasim et al. (2009b) induced multiple
shoot induction on plumular a piece of
mature embryos of cv. Akkiz, after
treatment of 10 mg L™ BAP for five days,
was ensured by culturing on MS culture
medium having different concentrations of
BAP with and without NAA. They noted
callus and shoot induction in all cultures.
They induced multiple extended shoot
counts on each explant using MS cultural
medium having 1 mg L™ BAP + 0.1 mg L™
NAA. Rooting was noted on MS medium
having 0.50 mg L™ IBA.

Aasim et al. (2010a), the five days
preconditioned embryonic axes of the
Akkiz cowpea cultivar using MS culture
medium with 10 mg L™ BA were grown on
MS culture medium having 0.25 - 1.00 mg
L~ BA together or separately using 0.10 mg
L' NAA. The negative correlation between
single BA concentration and percentage
number of shoot counts per explant and
their length, and adding 0.10 mg L NAA
can increase all observed parameters. It was
noted that flowering and setting seed on
regenerated shoots by MS culture medium
with 0.5 mg L IBA after 3 months.

Aasim et al. (2010b) noted callus
induction followed by somatic
embryogenesis from cultured plumule
explant on MS culture medium having 0.25,
0.50, and 1.0 mg L BAP with 1.0, 2.0, and
4.0 mg L NAA that previously was taken
from the 1 and 3 weeks old culture of the
mature embryo of Akkiz and Karagdz with
20 mg L NAA. Shoot regeneration was
noted on the same explants cultured on MS
medium containing 0.25, 0.5, 0.75, and 1.00
mg L BAP. The using 0.5 mg L IBA
promoted the rooting of regenerated shoots.
Aasim et al. (2013) studied shoot
regeneration of the immature cotyledons
explant on (MS) culture medium containing
0.25-0.75 mg L™t BAP with or without 0.25
mg L NAA. The shoot regeneration



MAS JAPS 8(1): 122-133, 2023

percentage changed between 44.4 - 83.3%
with 2.1 - 5.0 shoot counts per explant. It
was noted that the genome of cowpea
cultivar Akkiz introduced an herbicide
tolerance gene (bar) previously transferred
to LBA4404 strain of Agrobacterium
tumefaciens bearing the vector pPRGGbar to
immature cotyledon explant of cowpea. As
a result, they recorded resistance against
Basta® nonselective herbicide up to 10 ml.

2. Conclusion

Cowpea is a significantly important
vegetable food and feed crop of West
African countries, grown variably in arid
and scarcely in semi-arid and temperate
regions. In addition, it is a highly drought-
tolerant crop, which suggests its scope as a
multipurpose  future alternative crop.
Therefore, the promotion of this crop to
address food, feed, and nutritional security
would be desired.

Some studies have been conducted to
evaluate genetic diversity using the
geomorphological characteristic of cowpea
landraces. However, there is a need to carry
out more studies on biotechnological or
molecular approaches. More molecular
studies are needed to assess and manage the
genetic diversity of cowpea landraces found
in Turkey to support the breeding programs.
In addition, more studies are needed to
determine the phylogenic status of cowpea
landraces in Turkey.

Declaration of Author Contributions

The authors declare that they have
contributed equally to the article. All
authors declare that they have seen/read and
approved the final version of the article
ready for publication.

Declaration of Conflicts of Interest
All authors declare that there is no
conflict of interest related to this article.

3. References

Aasim, M., Khawar, K.M., Ozcan, S., 2008.
In vitro micropropagation from shoot
meristems of Turkish cowpea (Vigna
unguiculata L.) cv. Akkiz. Bangladesh
Journal of Botany, 37(2): 149-154.

128

Aasim, M., Khawar, K.M., Ozcan, S.,
2009a. Comparison of shoot
regeneration on different concentrations
of thidiazuron from shoot tip explant of
cowpea on gelrite and agar containing
medium. Notulae Botanicae Horti
Agrobotanici Cluj-Napoca, 37(1): 89-
93.

Aasim, M., Khawar, K.M., Ozcan, S.,
2009b. In vitro micropropagation from
plumular apices of Turkish cowpea
(Vigna unguiculata L.) cultivar Akkiz.
Scientia Horticulturae, 122(3): 468-471.

Aasim, M., 2010. In vitro shoot
regeneration and gene transfer in cowpea
(Vigna unguiculata L.). Ph.D. thesis,
Department of Field Crops of Institute of
Applied and Basic Sciences of Ankara
University, Ankara.

Aasim, M., 2010b. In vitro shoot
regeneration of NAA-pulse treated
plumular leaf explants of cowpea.
Notulae Scientia Biologicae, 2(2): 60-
63.

Aasim, M., Khawar, K., Ozcan, S., 2013.
Production of herbicide-resistant cowpea
(Vigna unguiculata L.) transformed with
the bar gene. Turkish Journal of Biology,
37(4): 472-478.

Aasim, M., Khawar, M.K., Ozcan, S.,
2010a. Efficient in vitro propagation
from preconditioned embryonic axes of
Turkish cowpea (Vigna unguiculata L.)
cultivar Akkiz. Archives of Biological
Sciences, 62(4): 1047-1052.

Affrifah, N.S., Phillips, R.D., Saalia, F.K.,
2022. Cowpeas: nutritional profile,
processing methods and products-A
review. Legume Science, 4(3): e131.

Ahenkora, K., Adu-Dapaah, H.K,
Agyemang. A., 1998.  Selected
nutritional components and sensory

attributes of cowpea (Vigna unguiculata
[L.] Walp.) leaves. Plant Foods for
Human Nutrition, 52: 221-229.

Allen, D.J., 1983. The Pathology of
Tropical Food Legumes: Disease
Resistance in  Crop Improvement.

Chichester-England, John Wiley and
Sons.



MAS JAPS 8(1): 122-133, 2023

Anonymous, 2022. https://tez.yok.gov.
tr/Ulusal TezMerkezi/tezSorguSonucYe
ni.jsp (Accessed: 30.11.2022.).

Basaran, U., Ayan, I., Acar, Z., Mut, H.,
Asci, 0.0., 2011. Seed vyield and
agronomic parameters of cowpea (Vigna
unguiculata L.) genotypes grown in the
Black Sea region of Turkey. African
Journal of Biotechnology, 10(62):
13461-13464.

Beycioglu, T. Idikut, L., 2017. Investigation
of agricultural properties and forage
quality values of cowpea plant (Vigna
unguiculata (L.) Walp) in physiological
maturity 2nd International Balkan
Agriculture Congress, Congress Book
16-18 May, Tekirdag, pp. 287-293.

Bhagirathi, L., Asna, U., Puttaraj, S., 1992.
Utilization of cowpea in the preparation
of papad. Journal of Food Quality,
15(5): 349-355.

Bozoglu, H., Karayel, R., Topal, N., Culha,
G., 2016. Determination of genotype x
environment interactions of some
agronomic characters of cowpea (Vigna
unguiculata L.). The VII International
Scientific ~ Agriculture  Symposium,
Agrosym 2016, Conference Proceedings
Book, 6-9 October, Jahorina, Bosnia and
Herzegovina, pp. 315-322.

Bozokalfa, M.K., Kaygisiz, A.T., Esiyok,
D., 2017. Genetic diversity of farmer-
preferred cowpea (Vigna unguiculata L.
Walp) landraces in Turkey and
evaluation of their relationships based on
agromorphological
traits. Genetika, 49(3): 935-957.

Bressani, R., 1985. Nutritive value of
cowpea (Ed: S.R. Singh, K.O. Rachie).
Cowpea Research, Production and
Utilization, John Wiley and Sons Ltd.,
pp 353.

Carvalho, A.F.U., de Sousa, N.M., Farias,
D.F., da Rocha-Bezerra, L.C B., da
Silva, R.M.P., Viana, M.P., ... and Freire
Filho, F.R., 2012). Nutritional ranking of
30 Brazilian genotypes of cowpeas
including determination of antioxidant
capacity and vitamins. Journal of Food

129

composition and Analysis, 26(1-2): 81-
88.

Carvalho, M., Castro, 1., Moutinho-Pereira,
J., Correia, C., Egea-Cortines, M.,
Matos, M., Lino-Neto, T., 20109.
Evaluating stress responses in cowpea
under drought stress. Journal of Plant
Physiology, 241: 153001.

Carvalho, M., Lino-Neto, T., Rosa, E.,
Carnide, V., 2017. Cowpea: a legume
crop for a challenging
environment. Journal of the Science of
Food and Agriculture, 97(13): 4273-
4284.

Chinma, C.E., Alemede, I.C., Emelife, |.G.,
2008. Physicochemical and functional
properties of some Nigerian cowpea
varieties. Pakistan Journal of Nutrition,
7(1): 186-190.

Chon S.U., 2013. Total polyphenols and
bioactivity of seeds and sprouts in several
legumes. Current Pharmaceutical
Design, 19(34): 6112-6124.

Crowther, A., Lucas, L., Helm, R., Horton,
M., Shipton, C., Wright, H. T., Boivin,
N. L., 2016. Ancient crops provide first
archaeological signature of the westward
Austronesian expansion. Proceedings of
the National Academy of
Sciences, 113(24): 6635-6640.

Dankwa, R., Aisala, H., Kayitesi, E., de
Kock, H. L., 2021. The sensory profiles
of flatbreads made from sorghum,
cassava, and cowpea flour used as wheat
flour alternatives. Foods, 10(12): 3095.

Ddamulira, G., Santos, C.A.F., Obuo, P.,
Alanyo, M., Lwanga, C.K., 2015. Grain
yield and protein content of Brazilian
cowpea genotypes under diverse
Ugandan environments. American
Journal of Plant Sciences, 6(13): 2074.

Devi, C.B., 2012. Evaluation of nutrient
composition and acceptability
ofsprouts of selected cowpea (Vigna
unguiculata) genotypes. M.Sc. thesis,
G.B. Pant University of Agriculture and
Technology, Pantnagar.



MAS JAPS 8(1): 122-133, 2023

Enyiukwu, D.N., Amadioha, A., Ononuju,
C., 2018. Nutritional significance of
cowpea leaves for human
consumption. Greener Trends in Food
Science Nutrition, 1(1): 1-10.

Farinu, G.O., Ingrao, G., 1991. Gross
composition, amino acid, phytic acid and
trace elements content of thirteen
cowpea cultivars and their nutritional
significance. Journal of the Science of
Food and Agriculture, 55(3): 401-410.

Frota, K.M.G., Mendonga, S., Saldiva,
P.H.N., Cruz, R.J., Aréas, J.A.G., 2008.
Cholesterol-lowering  properties  of
whole cowpea seed and its protein isolate
in hamsters. Journal of  Food
Science, 73(9): H235-H240.

Garreana, C., Shivaleela, H.B., Gouramma,
T.S., Surendra, H.S., 1996. Physico
chemical and functional characteristics
of cowpea varieties. Current Research,
25: 125-127.

Garrett, H., 2004. Fruits, nuts, and
vegetables. Texas Gardening the Natural
Way (. University of Texas Press, New
York, pp. 227-264.

Goémez, C., 2003. Cowpea: Post-harvest
operations in developing countries. Food
and Agriculture Organization of The
United Nations (FAO).

Gondwe, T.M., Alamu, E.O., Mdziniso, P.,
Maziya-Dixon, B., 2019. Cowpea
(Vigna unguiculata (L.) Walp) for food
security: An evaluation of end-user traits

of improved varieties in
Swaziland. Scientific reports, 9(1): 1-6.
Gindiiz, M., Tan, A., Niket, A.Y.,

Korkmaz, N., 2015. Ege ve Akdeniz
Bolgesi boriilce [Vigna unguiculata (L.)
Walp.] yerel ¢esitlerinin agro-morfolojik
karakterizasyonu. Anadolu Ege
Tarimsal Arastirma Enstitiisii
Dergisi, 25(2): 1-23.

Harper, J.M., 1981. Extrusion of Foods.
(\Vol.1). Boca Raton, CRC Press.

Henshaw, F.O., 2008. Varietal differences
in physical characteristics and proximate
composition  of cowpea (Vigna
unguiculata). World Journal  of
Agricultural Sciences, 4: 302-306.

130

Ayan, 1., Mut, H., Basaran, U., Acar, Z.,
Asci, 0.0., 2012. Forage potential of
cowpea (Vigna unguiculata L.
Walp). Turkish ~ Journal  of field
crops, 17(2): 135-138.

Jain, L.K., Jain, R.K., Parewa, H.P.
Ratnoo, S.D., 2019. Manual on
Fundamentals of Agronomy. Scientific
Publishers, India.

Jayathilake, C., Visvanathan, R., Deen, A.,
Bangamuwage, R., Jayawardana, B.C.,
Nammi, S., Liyanage, R., 2018. Cowpea:
an overview on its nutritional facts and
health benefits. Journal of the Science of
Food and Agriculture, 98(13): 4793-
4806.

Karaman, R., 2022. Agronomic and
physicochemical  characteristics  of
cowpea genotypes/varieties (Ed: A.
Atik). Current Debates in Agriculture,
Forestry and Aquaculture Sciences,
Duvar Publishing, Izmir, pp. 91-111.

Kay, D.E., 1979. Food Legumes. Tropical
Development and Research Institute,
London.

Khalid, I.I., Elharadallou, S.B., 2013.
Functional properties of cowpea (Vigna
ungiculata L. Walp), and Lupin (Lupinus
termis) flour and protein isolates.
Journal of Nutrition and Food Sciences,
3(6): 1.

Kir, A, Tan, A., Adanacioglu, N., Karabak,
S., Guzelsoy, N.A., 2017. A Traditional
underutilized crop of Turkey: Cowpea
[Vigna  unguiculata (L.) Walp.]
landraces. Anadolu ~ Ege  Tarimsal
Arastirma Enstitiisii Dergisi, 27(2): 62-
68.

Kir, A., Tan, A., Ay, N., Korkmaz, N,
Giindiiz, M., 2015. Agro-morphological
characterisation ~ of  Aegean  and
Mediterrenean region landraces of
cowpea [Vigna unguiculata (L.) Walp.] in
Turkey. Anadolu, 25(2): 1-23.



MAS JAPS 8(1): 122-133, 2023

Makinde, F. M., Abolarin, 0.0. 2020.
Effect of Post-Dehulling Treatments on
Anti-Nutritional and Functional
Properties of  Cowpea (Vigna
Unguiculata) Flour. Journal of Applied
Sciences and Environmental
Management, 24(9): 1641-1647.

Mamiro, P.S., Mbwaga, A.M., Mamiro,
D.P., Mwanri, A.W., Kinabo, J.L., 2011.
Nutritional quality and utilization of
local and improved cowpea varieties in
some regions in Tanzania. African
Journal of Food, Agriculture, Nutrition
and Development, 11(1).

Mannur, D.M., Hosamani, M., Babu, U.,
Archana, K.A., 2018. Characterization,
association and path analysis studies of
different cooking
quality/physicochemical parameters in
green seeded chickpea genotypes.
Journal of Pharmacognosy and
Phytochemistry, 7(6): 2027-2033.

Marconi, E., Lombardi- Baccia, G.,
Carnovale, E., Ng, N.Q., 1990.
Nutritional evaluation of wild and
cultivated species of cowpea (Eds: N.Q.
Ng, L.M. Monti). Cowpea Genetic
Resources, IITA, Nigeria, pp.101-110.

Mekonnen, T.W., Gerrano, A.S., Mbuma,
N.W., Labuschagne, M.T., 2022.
Breeding of vegetable cowpea for
nutrition and climate resilience in Sub-
Saharan Africa: progress, opportunities,
and challenges. Plants, 11(12), 1583.

Oboh, H.A., Agu, K. 2010. The effects of
various traditional processing methods on
cowpeas' glycemic index and glycemic
load (Vigna Unguiculata). Journal of
Food Biochemistry, 34: 1332-1342.

Odjo, S., Bongianino, N., Gonzailez
Regalado, J., Cabrera Soto, M. L.,
Palacios-Rojas, N., Burguefio, .,
Verhulst, N., 2022. Effect of storage
technologies on postharvest insect pest
control and seed germination in Mexican
maize landraces. Insects, 13(10), 878.

Ologhobo, A.D., Fetuga, B.L., 1983. Effect
of processing on the trypsin inhibitor,
heamagglutinin, tannic acid and phytic
acid contents of seeds of ten cowpea

131

varieties. Tropical Agriculture, 61(4):
261-264.

Omomowo, O.l., Babalola, 0.0., 2021.
Constraints and prospects of improving
cowpea productivity to ensure food,
nutritional security and environmental
sustainability.  Frontiers in  Plant
Science, 2392.

Omueti, O., Singh, B.B., 1987. Nutritional
attributes of improved varieties of
cowpea (Vigna unguiculata (L.) walp).
Human Nutrition, Food Sciences and
Nutrition, 41(2): 103-112.

Osipitan, O.A., Fields, J.S., Lo, S., Cuvaca,
I., 2021. Production systems and
prospects of cowpea (Vigna unguiculata
(L.) Walp.) in the United States.
Agronomy, 11(11): 2312.

Peksen, A., 2004. Fresh pod yield and some
pod characteristics of cowpea (Vigna
unguiculata L. Walp.) genotypes from
Turkey. Asian Journal of Plant Sciences,
3(3), 269-273.

Peksen, E., 2007. Yield performance of
cowpea (Vigna unguiculata L. Walp)
cultivars under rainfed and irrigated
conditions. International Journal of
Agricultural Research, 2(4), 391-396.

Peksen, E., Peksen, A., 2012. Evaluation of
vegetable cowpea (Vigna unguiculata
(L.) Walp.) Breeding lines for cultivar
development. University Journal of
Institute of Science and Technology,
2(4), 9-18.

Peksen, E., Artik, C., Palabiyik, B., 2005.
Determination of genotypical
differences for leaf characteristics in
cowpea (Vigna unguiculata L. Walp.)
genotypes. Asian Journal of Plant
Sciences.

Peksen, E., Peksen, A., Gulumser, A., 2014.
Leaf and stomata characteristics and
tolerance of cowpea cultivars to drought
stress based on drought tolerance indices
under rainfed and irrigated conditions.
International  Journal of Current
Microbiology and Applied Science, 3:
626-634.



MAS JAPS 8(1): 122-133, 2023

Peksen, E., Peksen, A., Bozoglu, H.,
Giiliimser, A., 2000. Determination of
some seed characteristics in different
cowpea (Vigna unguiculata (L.) Walp.)
genotypes. Ondokuz Mayis Universitesi,
Ziraat Fakiiltesi Dergisi, 15(2): 65-72.

Peksen, A., 2013. Agronomic and
morphological characters of newly
registered Peksen and Reyhan vegetable
cowpea cultivars in Turkey.
International  Journal of Current
Microbiology and Applied Sciences,
2(9): 133-140.

Peksen, E., Artik, C., 2004. Comparison of
some cowpea (Vigna unguiculata L.
Walp) genotypes from Turkey for seed
yield and vyield related characters.
Journal of Agronomy, 3(2): 137-140.

Perera, O.S., Liyanage, R., Weththasinghe,
P., Jayawardana, B.C., Vidanarachchi, J.
K., Fernando, P., Sivakanesan, R., 2016.
Modulating  effects of  cowpea
incorporated diets on serum lipids and
serum antioxidant activity in Wistar rats.

Journal of the National Science
Foundation of Sri Lanka, 44(1).
Phillips, R.D., Adams, J.G., 1983.

Nutritional and physiological response
of rats to diets containing whole,
decorticated and decorticated and
steamed cowpeas. Nutrition Reports
International, 27: 949.

Praneetha, S., Srivastava, J.N., Muthuselvi,
R., Malathi, S., 2022. Important diseases
of cowpea (Vigna unguiculata L.) and
their management (Ed: J.N. Srivastava,
A.K. Singh). Diseases of Horticultural
Crops), Apple Academic Press, New
York, pp. 131-152.

Rerkasem, K., Lawrence, D., Padoch, C.,
Schmidt-Vogt, D., Ziegler, A. D., Bruun,
T. B., 2009. Consequences of swidden
transitions for crop and fallow
biodiversity in Southeast Asia. Human
Ecology, 37(3): 347-360.

Santos, M.S., Nogueira, M.A., Hungria, M.,
2019. Microbial inoculants: reviewing
the past, discussing the present and
previewing an outstanding future for the

132

use of beneficial bacteria in
agriculture. Amb Express, 9(1): 1-22.

Sarkar, T., Salauddin, M., Roy, S,
Chakraborty, R., Rebezov, M., Shariati,
M.A., Rengasamy, K.R.R., 2022.
Underutilized green leafy vegetables:
frontier in fortified food development
and nutrition. Critical Reviews in Food
Science and Nutrition, 1-55.

Sathe, S.K., Deshpande, S.S., Salunkhe,
D.K., 1984. Dry bean of phaseolus. A
review. Part 1. Chemical composition:
Protein. CRC Critical Reviews in Food
Science and Nutrition, 20(1): 1-46.

Sefa-Dedeh, S., 1978. Protein utilization in
Africa. Util Protein Resour.
International Symposium on Protein
Utilization, Guelph, Ontario, pp 32-72.

Singh, B.B., Chambliss, O.L., Sharma, B.,
1997. Recent advances in cowpea
breeding. (Eds: B.B. Singh, D.R. Mohan
Raj, K.E. Danishiell, L.E.N. Jackai).
Advances in Cowpea Research, Co-
publication of ITA & JIRCAS. IITA,
Ibadan, Nigeria, pp, 30-49.

Summerfield, R.J., Huxley P.A., Steel, W.,
1974. Cowpea (Vigna unguiculata L.).
Field Crop Abstracts, 27: 301-312.

Timko, M.P., Ehlers, J.D., Robert, P.A.,
2007. Cowpea (Ed: C. Kole). Genome
Mappingand Molecular Breeding in
Plants: Pulses, Sugar and Tuber crops,
Volume 3, Berlin Heidelberg: Springer
Verleg, pp. 49-67.

Trehan, 1., Benzoni, N.S., Wang, A.Z.,
Bollinger, L.B., Ngoma, T.N,,
Chimimba, U.K., Manary, M.J., 2015.
Common beans and cowpeas as
complementary  foods to reduce
environmental enteric dysfunction and
stunting in Malawian children: study
protocol for two randomized controlled
trials. Trials, 16(1): 1-12.

TTSM (Tohumluk Tescil ve Sertifikasyon
Merkez-Variety Registration and Seed
Certification Center), 2022.
https://www.tarimorman.gov.tr/BUGE
M/TTSM



MAS JAPS 8(1): 122-133, 2023

Tuan, Y.H., Phillips, R.D., 1991. Effect of
the hard-to-cook defect and processing
on protein and starch digestibility of
cowpeas. Cereal Chemistry, 68: 413-
418.

Tubives. 2022. http://194.27.225.161/y
asin/tubives/index.php (Accessed
30.11.2022)

Unli, H., Padem, H., 2004. Boriilce (Vigna
unguiculata (L.) Walp.) cgesitlerinde
farkli ekim zamanlarinin sulu ve kurak
kosullarda verim ve kalite Ozelliklerine
etkisi. Siileyman Demirel Universitesi
Fen Bilimleri Enstitiisii Dergisi, 9(3).

Viera, R.F., Romeiro, E.N.C., Desouza,
L.R.P., Danzelli, M.F., Viera, C., 1989.

Cooking time for dried beans of the
genera Vigna phaseolus food yield and
acceptability. Revista Ceres, 35: 525.

Vural, M., 2012. Vigna. Bizimbitkiler
<http://www.bizimbitkiler.org.tr>,
(Accessed: 12.12.2020).

Yeung, H., Ehlers, J.D., Waniska, R.D.,
Alviola, J.N., Rooney, L.W., 2009.
Rapid screening methods to evaluate
cowpea cooking characteristics. Field
Crops Research, 112(2-3): 245-252.

Yildiz, S. 2017. Kiiltiirel miras agisindan
yoresel yemekler: mugla ili 6rnegi aykut
simsek. Sosyal Bilimler Dergisi. 56:1-12

To Cite: Ozel, C.A., Maesaroh, S., Sahin-Demirbag, N., 2023. Cultivation and Breeding
Activities of Cowpea: A Turkish Perspective. MAS Journal of Applied Sciences, 8(1): 122-133.
DOI: http://dx.doi.org/10.5281/zenodo.7691793.

133



MAS JAPS 8(1): 134-143, 2023

155N; ¢757-5675
Masjaps.com

8 //dx.doi.0rg/10.5281/zenodo.7698209
Derleme Makalesi / Review Article

Quality of Forages: Current Knowledge and Trends

Bora BAYHAN &

Dicle University, Faculty of Agriculture, Departmen of Field Crops, Diyarbakir

*Sorumlu yazar (Corresponding author): bayhanbora6@gmail.com

Gelis Tarihi (Received): 01.12.2022 Kabul Tarihi (Accepted): 31.12.2022
Abstract

Cool season grasses are the main component of pasture-based agriculture in temperate regions of the world. In
warmer environments, warm season and tropical grasses (typically C4 plants) are commonly used. The continual
invention of fresh feeds and forages will be essential in helping ruminant agriculture begin to adjust to the rising
temperatures of the globe. Research projects in this area are urgently needed because it typically takes fodder
breeding programmes 15 years to generate a new, performance-tested variety that can be included on
recommended lists. Having insufficient feed to meet animal demands (feed gap) is a significant element that can
limit productivity. When forage yield is low, forage conservation enables a greater supply of higher-quality feed.
Greater productivity and improved bale quality will be in demand as commercial hay markets expand and livestock
farms grow in size. The feel, texture, smell, and appearance of a hay crop are frequently used by forage buyers and
sellers to evaluate and estimate its value. The producer or manager can develop a well-balanced diet, use forages
more efficiently in feeding programmes, and more accurately appraise and market available forage lots by
evaluating the forages' nutritional value.
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1. Introduction

Most of the global population will still
rely heavily on livestock in future food
security plans. Ruminant production has the
potential to increase the efficiency of
nutrient usage at both the individual animal
and system levels in relation to new feeds
and feeding strategies. The continual
invention of fresh feeds and forages will be
essential in helping ruminant agriculture
begin to adjust to the rising temperatures of
the globe. A complete diet can be designed
to maximize the partitioning of feed
nutrients into productive outputs and
minimize potentially polluting emissions
while minimizing the ability of the animals
to select out particular components. These
diets, which typically consist of complete
mixed rations and complex concentrate
feeds with a range of ingredients, may be
given to animals which are housed. Semi-
intensive systems include those that allow
for more flexible diet options while still
supporting effective output. These include
areas of longer-term pastures that are
managed to improve their nutritional
characteristics through the application of
fertiliser and cutting regimes, or grazing
leys that are sown with specific forage
species and cultivars and managed to
optimize the efficiency of use of feed
resources. Cool season grasses are the main
component of pasture-based agriculture in
temperate regions of the world. These are
typically C3 plants, such as ryegrasses
(Lolium spp.), fescues (Festuca spp),
timothy (Phleum pratense) and
cocksfoot/orchard grass (Dactylus
glomerata). In warmer environments, warm
season and tropical grasses (typically C4
plants) such as signalgrasses (Urochloa spp.
and hybrids), Rhodes grass (Chloris
gayana) and Napier grass (Cenchrus
purpureus) are commonly used. Forage
maize (Zea mays) is a tropical crop that has
been successfully bred to enable its
cultivation at increasingly northerly
latitudes, and while maize silage is a useful
feed for ruminant production due to its high
concentration of starch, it is an annual crop
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that is typically harvested in late autumn
leaving bare soils prone to erosion. Another
C4 plant, Miscanthus spp., has recently and
successfully been introduced to Europe as a
perennial biomass crop. Its introduction to
EU nations has demonstrated the idea that
Napier grass or other tropical forage plants
could be utilised as part of adaptation to
climate change in these regions, despite the
fact that its nutritional value is significantly
inferior to Napier grass and its morphology
and propagation are similar. Research
projects in this area are urgently needed
because it typically takes fodder breeding
programmes 15 years to generate a new,
performance-tested variety that can be
included on recommended lists. Grassland-
based livestock production will become
unsustainable for many if there are no
reliable, affordable forages available, and
consumers or policymakers may not be
willing to accept a switch to more
concentrate-based diets given the growing
need to avoid conflicts with land use for
human food production or bioenergy
production (Moorby and Fraser, 2021).
Feed gap

In forage-dependent livestock systems in
variable production contexts, having
insufficient feed to meet animal demands
(i.e., afeed gap) is a significant element that
can limit productivity and cause land
degradation. Agronomists are starting to
pay more attention to crop production
resilience in relation to the sustainability of
agricultural systems. What may need to
increase the forage and grazingland
systems'  adaptability: 1)  selecting
moderately diverse, site-specific grass-leaf
mixtures (grasses-legumes) for use in
particular areas; 2) increasing the use of
complementary forage species like C3 and
C4 grasses to extend the grazing season and
act as a weather buffer; 3) implementing
moderate defoliation intensities to help
stabilise forage production and species
composition; and 4) paying closer attention
to maintaining and enhancing soil fertility
to increase the productivity of desirable
forage. An integrative management
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approach that combines many of these
elements would help improve the resilience
of forage and grazinglands to sustain high
productivity under increasingly erratic and
extreme weather (Tracy et al., 2018).
Conserved forage (silage and hay)

When forage vyield is low, forage
conservation enables a greater supply of
higher-quality feed. Despite the fact that
haymaking and ensiling have been used for
many Yyears, study is still required to 1)
understand the factors that affect quality
during harvest and storage, and 2) design
workable solutions to reduce losses and
improve quality. There are some
noteworthy trends in forage harvesting for
silage. Kernel processing of maize, once
confined to Europe, has become popular in
North America. Due to more contract
harvesting and bigger farms, self-propelled
forage harvesters have a larger market
share. Mergers, bigger harvesters, and rakes
all assist increase productivity and forage
quality. Finally, to meet the fibre
requirements of high-production dairy
animals, producers are lengthening cutting
times. The last two trends emphasise the
importance of effective silo management.
The variety of silo types has increased
throughout time. The recent advancements
of pressed bag and wrapped bale silages are
significant. These more recent varieties
enable small farms to produce high-quality
silage and make it simpler to separate
silages by quality. The problem of
disposing of the bigger amounts of plastic,
however, is getting worse. All types of silos
might benefit from alternatives like edible
or biodegradable films, which would ease
labour and environmental concerns. Due to
the high surface to volume ratio of wrapped
bales, deterioration and listeria
contamination are more frequent. Improved
pathogen growth and spoiling control
techniques are required. When most crops
are ensiled, a significant amount of true
protein is broken down, which lowers
ruminants' ability to use nitrogen. Silage
quality can be improved by additives.
Improved inoculants that attempt to

136

increase aerobic stability are beginning to
enter the market, but it's unclear how well
they'll do overall. Although they have not
yet delivered on their promise, enzymes that
break down plant cell walls, provide sugar
for fermentation, and improve the
digestibility of the silage do offer some
promise. Although they are used less
frequently, acids and sugars are
nevertheless crucial in some ensiling
settings. Three types of balers are used to
package dry hay: small square, large round
and large square balers. Due of labour
shortages, the little square is becoming less
popular in industrialised nations, although it
is still useful in underdeveloped nations
where there is still an abundance of farm
labour. Because of its productivity and
affordable ~ ownership and  running
expenses, the large round is the most widely
used baler in the world. Large square balers
have continued to expand because of their
high production and shippable package.
Hay farmers have difficulty getting their
crops dry enough (20% moisture) to avoid
excessive storage losses brought on by
microbial activity. With a rise in bale
density, this becomes increasingly crucial.
For small square, big round, and large
square balers, the typical bale densities are
roughly 130, 190, and 240 kg m&
respectively. In order to increase the quality
of dry hay in humid areas, forage
researchers and producers are designing
bale ventilation and drying systems, using
preservatives like propionic acid, and
studying intensive conditioning methods to
enhance field drying rates. To minimise leaf
loss in arid areas, farmers only bale after
dew buildup has softened brittle plant
tissue. Systems are being developed that
will use a fine water mist to soften plant
tissue at the baler. Greater productivity and
improved bale quality will be in demand as
commercial hay markets expand and
livestock farms grow in size (Muck and
Shinners, 2021).
Forage quality

The feel, texture, smell, and appearance
of a hay crop are frequently used by forage
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buyers and sellers to evaluate and estimate
its value. This method of evaluating fodder
quality is likely to result in poor and
expensive decisions on feeding and
purchase. The producer or manager can
develop a well-balanced diet, use forages
more efficiently in feeding programmes,
and more accurately appraise and market
available forage lots by evaluating the
forages' nutritional value. The amount of
nutrition that can be obtained from a
particular lot of forage and the presence or
concentration of any hazardous substances
that could impair animal performance or
endanger animal health are what determine
the forage's nutritional value. To ascertain
whether the forage is of sufficient quality,
one must combine the forage's nutritional
value with hypotheses or projections about
how much of it an animal could consume.
To produce the least expensive ration for the
animals being fed, it is critical to
comprehend the quality of the forage being
used. Protein, mineral, and vitamin content
can be estimated quite simply. However, a
forage crop's main source of energy is
primarily in the form of fibrous material. To
evaluate fibre content and digestibility, a
number of analytical techniques have been
developed. Additionally, these projections
have been calibrated to forecast animal
performance and nutrition. Feeds made
from byproducts and commodities tend to
be more expensive. Of course, supplying
high-quality feed (whether in the form of
pasture, hay, baleage/haylage, or silage) is
also not cheap. However, given current feed
prices, premium forage is more affordable
than the majority of fed supplements. A
reduced digestibility forage won't provide
the nutrients an animal needs without
supplementation, raising the cost of
production. As a result, increasing amounts
of supplements are required to suit the needs
of the animal (Hancock et al., 2014).
Roughages, like as straw and cereal
hulls, are high-fiber diets that are typically
obtained from crop residues or byproducts.
Forages are high-fiber feeds that are
produced by harvesting and conserving the
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entire plant (except roots). The terms
"forage" and "roughage,” though they refer
to different items, are frequently used
interchangeably. The term "foraging" refers
to all feed intake behaviours on pasture and
in housing conditions from a behavioural
perspective. Hay is defined as cut grass that
has been air dried or wilted in a field or
barn, whereas silage is feed that has been
retained moist and airtight and has
fermented.  Although  haylage (and
hay/silage) can be harvested at any stage of
plant maturity today, haylages are typically
grown and cut at later growth stages similar
to hay, but baled before becoming dry,
resulting in DMs typically >50 but 70%
although occasionally up to 85%. The term
"haylage™ was originally used to describe
silage with a DM content of around 50%.
Inadequate turning, particularly if in rows
(rather than being wilted widely, which
helps speed up wilting and helps reduce
protein degradation and loss of nutrients),
etc. cause hay to be baled with too high of a
moisture content, which promotes the
growth of fungal spores and bacteria and
raises the risk of mycotoxin development.
Roughage/forage must  therefore be
preserved under controlled settings to stop
unwanted microbial growth. Given that the
bales will be exposed to air, relative
humidity must be lower than that needed for
mould growth at the given temperature, and
is therefore ideally 70%. Hay and straw
should be preserved during conditions of
low water activity in the crop (i.e. preserved
at a DM content ideally above 85%).
Airtight conditions can be used to preserve
forages, either with or without lactic acid
fermentation. Anaerobic lactic acid bacteria
ferment the water-soluble carbohydrates in
the forage to make silage (naturally
occurring on the crop or added as
inoculants). Crop DM concentration must
preferably be around 30% or less and
definitely be around 50% for sufficient
lactic acid generation to occur. Unwanted
microbial development will be prevented if
the generated acids raise hydrogen ion
concentrations to a sufficient level. pH can
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be used as an indicator to indicate proper
ensiling of forages (without butyrate) with a
DM 15% to 50% (Harris et al., 2017).

The primary element influencing forage
quality is maturity. The amount of protein
and minerals that can be digested is higher
in young, green vegetative growth than it is
as the plants mature. Less leaves, more
stems, and more fibre (NDF) are seen in
older forage. Lignin is deposited more as
plants get older. The plant's strength and
rigidity come from lignin. In addition,
plants use lignin as a natural chemical
defence against attacks from bacteria, fungi,
and insects. The forage is protected against
digestion owing to the method the plant
utilises to offer this defence. As a result,
lignin makes the forage far less digestible
and less able to meet the animal's energy
requirements. Although the amount of total
dry matter (DM) yield grows as forage
matures from the vegetative to reproductive
stages of growth, there comes a point where
this increase in DM yield (digestible yield)
stops. Harvesting the crop as soon as the
forage reaches the suggested stage for
harvesting is essential due to the impact of
increased maturity on quality. Itis generally
established that the digestibility and
nutritional value of various forage species
vary. Grass NDF is often substantially
higher than that of legumes. Legumes are
therefore typically more digestible than
grasses. Similar to warm season grasses,
cool season grasses are often lower in NDF
and more digestible. The NDF digestibility
varies amongst various forage types, too.
For instance, a grass with 60% NDF in a
cool season may actually be less digestible
than a grass in a warm season. This is
because these forage species and types
produce different kinds of fibre and lignin.
There can occasionally be variances even
between forage species (Hancock et al.,
2014).

Fodder legumes are special because they
can produce high-quality forage to improve
animal performance and because they can
use atmospheric N, which reduces the need
for soil N for legume plants to grow. For
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each species of legume, an efficient
rhizobia strain must infect the root hairs in
order for biological N2 fixation to occur.
Producers that cultivate legumes for forage
have the opportunity to take use of both
advantages. However, a variety of
variables, such as legume species,
management techniques, and environment,
affect both forage quality and biological N2
fixation,  which determines their
contribution to a forage-livestock system
(Evers, 2011).

Neutral Detergent Fiber (NDF) and Acid
Detergent Fiber (ADF), two components of
plant tissue composition, have been linked
to forage DM digestibility, or the
percentage of ingested DM that is
metabolised by ruminant animals. The NDF
concentration represents an estimate of cell
wall content, while the ADF concentration
is an estimate of the more lignified cell wall
content. In order to predict the decline of
these properties with plant ageing, the
nutritional value of forage is typically
assessed by correlating the nutritive value
attributes to plant phenology. Domestic
herbivores' need for forage is typically
determined by two characteristics: 1) the
concentration in crude protein (%CP),
which roughly equates to the concentration
of nitrogen (%N), with %CP = 6.25 %N,
and 2) the concentration in metabolizable
energy, or the portion of the forage's total
energy that may be digested and
metabolised by animals. The digestibility
(%D) of fodder can be used to express the
percentage of forage mass that is consumed
by animals. Digestibility can be measured
directly on animals through the dry mass
balance between ingestion and feces
excretion or more simply estimated by in
vitro digestion of forage samples in an
artificial rumen (%ivD). Forages may be
related to chemical properties of plant
tissues that indicate the level of rumen
breakdown. These chemical traits are the
concentrations of lignin (%), acid detergent
fibre (%), and neutral detergent fibre (%).
The entire forage mass (W) can be divided
into three fractions: NDF-ADF, which
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corresponds to the cell wall fraction and has
a moderate level of degradability; W-ADF,
which would be the highly digestible plant
tissues (%D=100%), roughly
corresponding to cytoplasmic components;
and ADF, which would be the non-
degradable cell wall. In the first
approximation, the ratio between these
three plant tissue fractions thus determines
the whole plant's digestibility. But as the
digestibility of the ADF fraction is very
variable, the use of these three biochemical
fractions for predicting the energy value of
forages through chemical analysis is very
unprecise (Lemaire and Belanger, 2019).

The requirement for adequate amounts
of minerals in the diet to guarantee excellent
health and performance is one of the many
components of herbage quality that are
significant for ruminants. However,
managing the mineral intake of ruminants
fed on grassland can be difficult since
mineral concentrations in the herbage
depend on a variety of parameters, such as
the species composition of the sward
(Kuusela, 2006), the season (Hgh-Jensen et
al., 2006), and fertiliztion (Soder and Stout,
2003). The plant species that are sown in
temporary grasslands fall into three major
functional categories: grasses, forage
legumes, and forage herbs. If mineral
concentrations are below what is considered
ideal for animal nutrition, it may be difficult
to provide an appropriate mineral supply in
the diets of ruminants fed primarily on
grassland herbage. Although little is known
about the mineral contents of forage herbs,
forage herbs can be added to grassland seed
mixtures to increase the mineral content of
the herbage. Both conventional and organic
livestock production systems are permitted
to employ mineral supplementation to meet
the needs of the animals (Pirhofer-Walzl et
al., 2011).

It is well recognised that environmental
conditions significantly affect the quality of
forage plants, particularly those growing in
situations with various levels of stress.
Forage vyield and quality can vary
significantly between seasons and years as
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a result of these pressures. When a plant's
growth is hampered by an environmental
issue, such as an unfavourable temperature
range, standing water, a dry period, shade,
or a lack of nutrients in the soil, stress
results. Temperature often has a bigger
impact on grasses' ability to be digested
than other environmental conditions,
mostly because it affects leaf-to-stem ratios,
increases the amount of indigestible cell
walls, and simultaneously lowers the
amount of nonstructural carbohydrates.
Contrarily, while shade decreases yields, it
often has minimal and inconsistent effects
on the quality of feed in grasses and
legumes. Generally speaking, the impact of
drought on the quality of fodder is minimal
or even positive, especially if the stress on
the leaf mass is not severe. Finally, it has
been discovered that the impact of soil
nutrients on the feed quality, which consists
primarily of grasses, is negligible. N
fertiliser application leads to better yield
and more crude protein. Through various
ways, adding S and Ca to soils that lack
these minerals can improve the forage's
ability to be digested. Through enhanced
rumen fermentation, forage digestibility
may be increased by addressing S deficit
through fertilisation or animal feed
additives. Digestibility appears to increase
when calcium is used as fertiliser because
plant cell walls appear to alter. Condensed
tannins (CTs), which are significant
secondary metabolites in some temperate
and tropical legume species, have been
demonstrated to  influence  quality
characteristics of forage legumes with
varied quantities. The ability of forage
legumes to increase animal productivity is
constrained by the high concentration of CT
that can impair their intake and general
nutritional quality (Lascano et al., 2001).
Mycotoxins and aflatoxins

Certain Aspergillus flavus strains, which
are present in a variety of agricultural crops,
are the primary producers of aflatoxins.
Aflatoxin incidence can be extremely
common and widespread in many lower-
income nations, posing major public health
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concerns. Due to contaminated feeds,
aflatoxins can have a significant impact on
the health of cattle and poultry.
Additionally, due to rigorous regulation in
high-value markets, they considerably
restrict the growth of international trade.
Aflatoxin contamination can occur not only
during crop production but also during the
storage, shipping, processing, and handling
processes due to their high stability. In order
to reduce aflatoxin exposure, novel
evidence-based methods are urgently
needed. The most cutting-edge prospective
solution for reducing aflatoxin
contamination in crops to date is biological
control, which makes use of the competitive
exclusion of toxic strains by non-toxic ones.
Commercial applications of this technique
are made in the pre-harvest stages of
groundnuts, maize, cottonseed, and
pistachios. A number of more efficient
technologies, including irradiation, ozone
fumigation, chemical and biological control
agents, and improved packing materials,
can also reduce the contamination of
agricultural products with aflatoxins after
harvest. However, for long-term solutions
to reduce aflatoxins contamination, which
improves  food  security, reduces
malnutrition, and supports economic
sustainability, integrated use of these pre-
and post-harvest technologies is still
necessary (Udomkun et al., 2017).
Numerous  mycotoxins  frequently
contaminate some diets, although the
majority of studies have concentrated on the
prevalence and toxicology of a particular
mycotoxin. Worldwide regulations do not
take the cumulative impacts of mycotoxins
into account. However, numerous studies
have documented the worldwide natural co-
occurrence of mycotoxins. Most of the
published data has concerned the major
mycotoxins aflatoxins (AFs), ochratoxin A
(OTA), zearalenone (ZEA), fumonisins
(FUM) and trichothecenes (TCTs),
especially deoxynivalenol (DON). Among
the 127 mycotoxin combinations mentioned
in the literature, the most frequent ones in
samples of cereals and derived cereal
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products are AFs+FUM, DON+ZEA,
AFs+OTA, and FUM+ZEA. However, only
a few research included details on the
number of co-occurring mycotoxins, the
percentage of samples that were also

infected, and the most common
combinations discovered (Smith et al.,
2016).

Alternative and novel feeds

Current difficulties to ruminant-based
food production include environmental
issues, climate change, and escalating
competition for arable land between food,
feed, and fuel. Therefore, in addition to the
use of new resources, more sustainable feed
production is required. New ones, such
vegetable and fruit leftovers, are being
examined in addition to the several food
industry side streams (milling, sugar, starch,
alcohol, or plant oil) that are already in use,
but their conservation is difficult and their
production is frequently seasonal. As an
example of oilseed by-products, lipid-rich
camelina (Camelina sativa) expeller has the
potential to reduce methane emissions by
enhancing ruminant milk and meat fat with
bioactive trans-11 18:1 and cis-9, trans-11
18:2 fatty acids. Although faba beans (Vicia
faba), peas (Pisum sativum), and lupins
(Lupinus sp.) have lower methionine
contents than soya bean meal (Glycine
max), their effects on lactation performance
and growth in ruminants are comparable.
The most prevalent source of carbohydrates
is wood, but agroforestry methods of
feeding ruminants are uncommon in
temperate regions. Due to cellulose and
lignin linkages, ruminants have a difficult
time wusing untreated wood, although
various processing techniques can increase
usability. In the tropics, ruminants can get
extra protein from the leaves of fodder
plants such Leucaena species, Flemingia
species, and cassava (Manihot esculenta). A
food-feed production system combines the
cultivation of grass for ruminant feeding
with the leaves and byproducts of on-farm
food production. Smallholder farms can use
it to sustainably increase animal
performance. Detoxified jatropha (Jatropha
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sp.) meal is a notable substitute protein
source for larger-scale animal production.
The independence of production from
arable land and weather is a major benefit
of single-cell protein (bacteria, yeast,
fungus, and microalgae) and aquatic
biomass (seaweed, duckweed) over land
crops. Depending on the species and growth
conditions, these meals have a wide range
of chemical compositions. For ruminants,
microalgae have demonstrated good
potential as lipid and protein supplements
(e.g. Schizochytrium sp. and Spirulina
platensis). A variety of cutting-edge or
underutilised feeds have the potential to
enhance or replace the conventional crops
in ruminant diets. The most likely
candidates to replace or supplement the
traditional crops in the near future are N-
fixing grain legumes, oilseeds like
camelina, and increased use of food and/or
fuel sector byproducts, particularly in
temperate  regions.  Microalgae and
duckweed with high yield potential, along
with waste products from the wood sector,
may eventually become economically
competitive feed solutions on a global scale
(Halmemies-Beauchet-Filleau et al., 2018).
Livestock diets

Forage crops can either be fed directly to
cattle or processed through pre-digestion or
partial drying. Animal feeds can be classed
as bulky feeds or concentrates as a result of
this processing. Bulky feeds, also known as
fodder, are made from the aforementioned
grass, cereal, and legume cropping.
Examples of these crops include alfalfa,
lolium, or a combination of the two.
Animals can receive this fodder directly by
grazing on pasture land, or they can receive
it in a processed form such as hay (when the
water content is greater than 15%) or dry
(pelleted) biomass. Concentrates are
typically biproducts of the preparation of
cereal, oilseed, and legume seeds for use as
food, biofuel, and textiles. Additionally,
high energy feedstuffs including sugar-rich
agricultural molasses and animal-derived
lipids, such as fish bycatch discards, can be
included. Therefore, the diet of livestock
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can consist entirely of forage or primarily of
forage  with  concentrate  addition.
Concentrate supplementation is used to
make up for nutrient shortages in the forage
supply, increase animal performance (like
milk production), or during particularly
difficult developmental stages, including
calving. Forage crops can be produced in
mixed species farming to help the
environment and offer nutrition. Improved
nutritional quality can be achieved by
providing cattle with diversified grazing
pastures or by combining feeds. For
instance, alfalfa can be planted alone or in
conjunction with a variety of different grass
species because it is the highest-yielding
perennial forage legume and generates
more protein per unit area than other forage
legumes. Carbohydrates make about 50—
80% of the dry matter (DM) in forage crops;
if this percentage is too low, grains can be
supplied as supplements. Insoluble
structural saccharides like cellulose and
hemicellulose, as well as storage forms like
starch and water-soluble polymers, are the
main types of carbohydrates (e.qg., fructans).
For both non-ruminant and ruminant
animals, they are converted into simple
sugars by the breaking of glycosidic
linkages, or by microbial digestion and
subsequent animal absorption (ruminants
only). Rapid vegetative biomass formation
is the most desirable characteristic of a
healthy forage crop, especially those that
undergo significant cutting throughout the
growing season, despite the necessity to
guarantee appropriate nutritional content,
particularly in the end-product feed. The
most crucial nutrients for cattle in forage
crop vegetative biomass are proteins and
water-soluble carbohydrates (WSCs), and
ideally, these should retain their post-
harvest quality. Epiphytic bacteria that live
on and inside the plant may be crucial for
crop nutrition and health, and some
microbes can fix atmospheric nitrogen
within the root systems of legume plants.
Animal feed eaten by cattle may be easier
for livestock to digest and absorb if bacteria
living with plants are present. By producing
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certain ~ binding  molecules  and/or
siderophores, these bacteria may enhance
the intake of trace elements in the animal
stomach. In low input systems like those
cultivated in the tropics, the rhizosphere
microbiome is crucial for nutrient cycling
and uptake in the soil. Research on the
composition of the rhizosphere microbiome
and the inoculation of new forage crops
with advantageous microbes are likely to be
priorities for future crops. As the
vulnerability of the plants to these pressures
differs between cultivars and species, mixed
species farming also benefits disease and
harsh weather tolerance. Forage breeding
has focussed on monoculture selection
regimes and there is scope for better mixed
species crops that could be included in trials
for new varieties (Capstaff and Miller,
2018).
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Abstract

It is widely accepted that soil salinity increases over time and is triggered by the effect of climate change. The aim
of this research is to examine the germination, growth response and tolerance of some flax (Linum usitatissimum
L.) varieties of different salinity levels. This study was carried out with 11 flax genotypes in 2022 in the
germination laboratory of Mus Alparslan University, Faculty of Applied Sciences, Plant Production and
Technologies. The research was established according to the Randomized Plots Trial Design with 4 replications,
and 0, 75, 150 and 225 mM NaCl salt solution levels were applied. In the analysis of variance, genotype, salt levels
and genotype*salt level interaction were found to be statistically significant at the P <0.01 level in terms of all the
traits examined. In all cultivars used in the study, 75 mM NaCl concentration showed a positive stimulating effect
on germination. However, although 150 mM NaCl concentration had a germination-promoting effect, it negatively
affected normal seedling formation. As a result, when the anatomical, physiological and biochemical findings of
flax varieties are evaluated as a whole in the early development period; It was determined that the most sensitive
cultivars to salinity were G2, G10, and G11 varieties, moderately sensitive varieties were G1, G4, G5 and G8, in
terms of all doses, the most stable variety was G3, in addition G6, G7 and G9 of varieties showed good results in
terms of all traits. However, it was concluded that these varieties should be cultivated under field conditions in
order to obtain more decisive results.

Keywords: Flax, NaCl, germination seed, correlation, tolererence, proline, MDA
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1. Introduction

Flax (Linum usitatissimum L.) is a multi-
purpose plant due to its many benefits in
both human and animal nutrition. Flax is the
oldest agricultural product, which has more
than 300 species and has been cultivated
since ancient times. 3.4 million tons of flax
seeds are produced in the world. The
countries that produce the most flax seeds
in the world are Kazakhstan, the Russian
Federation, Canada, China and the USA.
The largest flaxseed producer in the world
is Kazakhstan with 1.1 million tons, which
constitutes approximately 31% of the total
production in the world (FAOSTAT, 2020).

Salinity is one of the limiting factors of
plant productivity and quality as well as
affecting various physiological processes.

However, it is at the forefront of
environmental  struggles that  limit
agricultural production worldwide.

(Shrivastava and Kumar, 2015; Yamaguchi
and Blumwald, 2005). It is widely accepted
that soil salinity increases over time and is
triggered by the effect of climate change.
Although the latest statistics on the global
extent of soil salinity are not available;
Various scientists have reported that 10% of
the total arable land is affected by salinity
and alkalinity, and FAO has reported that
932 million hectares of land worldwide are
affected by salt. (Shahid et al., 2018). Future
projections until 2050 indicate that nearly
half of the arable land may be adversely
affected by salt stress (Bilmez-Ozgmar,
2021).

Salt stress in plants can be explained by
the fact that the salt in the soil makes it
difficult for the roots to take water, and the
salt causes a toxic effect on the plant. (Misra
and Dwivedi, 2004). Na+ ion taken into the
plant as a result of salt stress disrupts the
entry of ions such as K+ and Ca+2, which
are essential for the natural development of
plants, and affects the ion balance in the
cell, causing the ionic balance of the cells to
deteriorate (Yokoi et al., 2002). In addition,
excessive salinity negatively affects the
stability of the membrane system by
secreting sterols in the cell membrane
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(Reddy and lyengar, 1999) and in parallel
with the rate of ROS formation, it causes the
structure of the double-chain lipids in the
membrane to deteriorate (Parida and Das,
2005). Salt stress has negative effects on PS
I, PS Il and stomatal conductivity of plants
and causes a decrease in CO2 assimilation
during photosynthesis, causing disruptions
in organic matter  synthesis  and
developmental disorders. (Asada, 1999;
Apel and Hirt, 2004). Salinity either inhibits
germination completely or slows growth at
higher or lower levels (Igbal et al., 2006).
Salinity has effects on seed germination
through osmotic effects and specific ion
toxicity (Huang ve Redman, 1995; Song et
al., 2009). Many researchers reported that
salinity delays and reduces germination,
root and shoot growth. (Vicente et al., 2004;
Ashraf, 2004; Jaleel et al., 2007). Many
researchers, Sorghum (Sorghum bicolor L.)
(Rajabi Dehnavi et al., 2020), Lentil (Lens
culinaris Medik.) (Phot et al., 2019), Foxtail
millet (Setaria italica L.) (Pan et al., 2020),
Faba bean (Vicia faba L.) (Yang et al.,
2020) examined the effect of salinity on
plant germination.

Poor germination and seedling growth in
arid and semi-arid conditions are a major
problem and are considered the main factors
to be considered in the later development
and yield of the plant (Li et al., 2011).

The flax plant is known to be more
sensitive to saline soils than most other
cultivated plants. Salt stress tolerance of
plants is affected by many factors, but it is
also important to evaluate salt tolerance on
the basis of variety (Assaha et al., 2017
Chuamnakthong et al., 2019). For this
reason, determination of salinity-tolerant
genotypes and selection of varieties in
production areas are very important in order
to minimize the losses in production
potential in arid and semi-arid areas where
salinity is high. Bu c¢alisma, 11 keten
genotipinin  ilk  gelisim  doénemindeki
tuzluluk toleransin1 belirlemek amaciyla
yapilmistir.
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2. Materials nnd Methods
2.1. Materials

This study was carried out in the central
laboratory of Mus Alparslan University in
2022 to reveal the response of some flax
genotypes to salt (NaCl) stress during
germination and early growth periods. The

Table 1. Some information about the varieties

study was applied to the seeds of 11 flax
genotypes with 4 different concentrations of
NaCl salt (0, 75, 150 and 225 mM) and was
set up in 4 replications according to the
Randomized  Plots  Trial Design.
Information on the varieties is given in
Table 1.

codes of enotype name country of orjin rowing type 1000 seeds oil rate (%)

genotypes 9 yp y J 9 gyp weight (g) 0
G1 Sar1 85* Tirkiye Spring 5.40 37.7
G2 Dillman* US.A Winter 5.20 32.3
G3 Olin* Serbia Spring 6.80 36.0
G4 Larnaka* Pakistan Winter 5.40 373
G5 Tash* Afghanistan Spring 4.20 344
G6 Clli-1400* Tiirkiye Winter 5.90 38.2
G7 Milas* Tiirkiye Winter 6.20 36.1
G8 Lala Musa* Pakistan Spring 4.90 36.3
G9 Antares* France Spring 59 35.7
G10 Bombay* India Spring 4.6 355
G11 Nored* USA Spring 3.8 34.0

*The seeds used in the experiment were supplied by the United States Department of Agriculture (USDA).

2.2. Methods

In this study; The used petri dishes (9 cm
in diameter) and were left in the autoclave
(120 °C and 20 minutes) for salt
sterilization. In the sterilization process of
the seeds, the seeds were kept in 70%
ethanol for 10 seconds and then kept for 1
minute with sodium hypochlorite. It was
then washed with distilled water 4 times. 25
seeds of each variety were sown in petri
dishes with double layer blotting paper,
evenly spaced, with the help of tweezers. 7
ml of distilled water for the control group
and 7 ml of NaCl (0, 75, 150 and 225 nM)
solution adjusted to other petri dishes were
added to each petri dish. Petri dishes were
covered with parafilm to prevent
evaporation. In accordance with ISTA
rules, it was kept at 25 °C and 65% humidity
in a dark environment for 24 hours. During
the experiment, seeds germinated every day
(1 in 24 hours) were counted and seeds with
a root length of 2 mm were considered
germinated. The experiment was terminated
on the 9th day and the root and shoot lengths
of 10 randomly germinated seeds from each
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petri dish were measured with a digital
caliper and averaged. Roots and shoots
were kept in an oven at 70 °C for 72 hours
and root and shoot weights were measured
on a balance with a sensitivity of 0.0001 g.
According to ISTA rules, seedlings with
well-developed, complete, proportionate
and healthy seedlings were considered
normal seedlings, and seedlings with poor

growth, physiological disorders, or
deformed or disproportionate  basic
structures were considered abnormal

seedlings. (ISTA, 2020). Among different
varieties of the same species, it is known
that the resistant variety is classified as high
in hydrogen peroxide content, and the
variety with low hydrogen peroxide content
is classified as susceptible. Saglam et al.
(2014) in a study on different varieties of
maize, it was stated that the hydrogen
peroxide content of the resistant variety was
significantly higher than the susceptible
variety. In the current study, those with high
hydrogen peroxide content, low MDA
content and the least increase in proline
content under stress were accepted as
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resistant. Among the control groups, those
with low hydrogen peroxide content,
relatively high MDA content under stress,
and the highest increase in proline content
under stress were considered as susceptible
varieties.

2.2.1. GP (germination percentage)

The percentage of germination was
calculated according to the formula given
below (Fang et al., 2006).

G% =n/N x 100

N: the sum of germinated seeds and N: the
total number of seeds in the test.
Germination  percentage: number of
germinated seeds/total number of seeds in
the test.

2.2.2. Rs (germination rate)

Germination rate was calculated
according to the formula given below (Datta
and Dayal; 1991)

n

Ry= ) 5/D,
i=1

Rs: germination rate, Si: the number of
germinated seeds on the counting day, Di:
where n is the number of days until the
counting day and n is the number of days
counted.
2.2.3. MGT (mean germination time)
Mean germination time was calculated
according to the formula given below (Ellis
and Roberts, 1981). f: The germinated seed
on the counting day, x: The number of
counting days.

MGT=X(fx)/=f

2.2.4. SVI (seed viability index)

Seed viability index was calculated
according to the formula given below.
Moghadam et al. (2018). G: % germination
percentage and SL average seedling length.

SVI = G% x SL(mm)/100

2.2.5. Salinity tolerance index

The following equation was used to
calculate the salt tolerance index (TTI) of
flax seeds according to their salinity levels.
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Tx (root+shoot dry weight)
STI (%) x100
To(kontrol)(root+shootdryweight)

Tx: root+shoot dry weight at NaCl dosing
To: root+shoot dry weights at control dosing
Then, germination percentage, mean
germination time, germination rate, root
and shoot length, root and shoot dry and
fresh weights, seed viability index, salinity
tolerance index were calculated.
2.2.6. Determination of proline content
0.1 g of fresh samples was taken and 1.8
mL of 3% sulfosalicylic acid was added to
it and homogenized with tissue shredder.
The homogenate was centrifuged at 5,000
rpm for 5 min at room temperature. 1 ml of
supernatant was taken and 1 ml of acetic
acid and 1 ml of ninhydrin were placed on
it. The samples in the tubes were kept in a
water bath at 100 °C for 1 hour and the
reaction was terminated on ice. 3 mL of
toluene was added to the samples and
vortexed. The supernatant was read in the
spectrophotometer at 520 nm (Bates et al.,
1973). Results are given as pg per gram
fresh weight (TA).
2.2.7.Determination of lipid peroxidation
Lipid peroxidation level was determined
according to the method of Heath and
Packer (1968). 0.1 g of the samples were
taken and 0.1% trichloroacetic acid (TCA)
was added on it and homogenized with a
tissue shredder. The homogenate was
centrifuged at 15000 g for 5 minutes. After
adding 4 mL of 0.5% thiobarbituric acid
(TBA) prepared in 20% TCA to 1 mL of the
supernatant, the absorbance of the
supernatant was recorded at 532 nm and 600
nm.
2.2.8. Determination
peroxide (H202) content
H202 content was determined according
to the method of Velikova et al. (2000). 0.1
g of the samples were taken and
homogenized in 1.8 mL of 0.1% TCA with
tissue shredder. The homogenate was
centrifuged at 15,000 g at +4 °C for 15
minutes. After 1000 pL of the supernatant

of hydrogen
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was taken and 1000 pL of 10 mM potassium
phosphate buffer and 1500 pL of 1 M KI
were added, the yellow color formed was
read from the registered standard graphic in
the spectrophotometer at 390 nm.
2.3. Statistical analysis

Combined analysis of variance of the
data obtained from the study was performed
using the JMP Pro 13 package program and
the factors found to be significant (P < 0.05,
P<0.01) were evaluated and grouped
according to the LSD test.

3. Result and Discussion

According to the combined variance
analysis results; genotype, location and
genotypexlocation The variance analysis
values of the traits examined in the study are

given in Table 2, and it was found to be
statistically significant at the 1% level in
terms  of  genotype, levels and
genotype*levels interaction for all the traits
examined (Table 2). In addition,
germination percentage, number of normal
and abnormal seedlings are in Table 3,
average germination time and germination
rate are in Table 4, seed viability index and
salt tolerance index are in Table 5, Root and
shoot lengths are in Table 6, root and shoot
age weights are given in Table 7, root and
shoot dry weights are given in Table 8, and
the correlation values of the bilateral
relations between the examined traits are
given in Table 9. In terms of all traits
studied, 225 mM salt concentration caused
the highest inhibitory effect in all varieties.

Table 2. Variance analysis table for the examined traits

Variation Source

Germination

Tratits/DE Model Genotip Levels Gen*Lev. Error 1 Error 2 C. Total CV(%)
76 10 3 30 33 99 175
GP 39269.159 3496.48** 63.8845** 120.384** 15.1875 1481.563 40750.72 8.59
Rs 71.47735 5.01257** 3.4214** 0.34285** 0.0243 3.081173 74.55853 9.83
MGT 9.949846 0.30447** 1.76337** 0.03744** 0.01491 1.454024 11.40387 2.67
Y| 70606.22 3098.33** 9611.35** 349.209** 9.47272 1175579 71781.8 9.45
STI 126270.76 1199.62** 22246.9*%* 1502.04** 74.9221 2252.21 128522.97 5.08
RL 19066.88 516.207** 2261.83** 230.946** 5.78589 501.996 19568.88 6.94
SL 130048.6 734.606** 39448.3** 135.643** 8.73361 612.85 130661.4 4.69
RFW 0.104951 0.00309** 0.01933** 0.0005** 3.47E-05  0.002499 0.10745 9.50
SFW 3.918764 0.07972** 0.81222** 0.02248** 0.00032  0.019247 3.93801 4.93
RDW 0.001021 0.0000384** 0.00014** 0.0000071** 1.32E-07  1.49E-05 0.001036 7.71
SDW 0.014906 0.0005** 0.0024** 0.0000875**  1.68E-06  0.000392 0.015298 8.18
NP 2220.284 81.9659** 342.218** 11.4553** 0.91856 49.4375 2269.722 9.37
ANP 1844.921 64.3295** 278.536** 11.9402** 0.23674 22.4375 1867.358 12.20

** p<0.01, *0.01<P<0.05, CV: coefficient of variation; DF: degrees of freedom, GP: Germination percentage, MGT: Mean germination time, Rs: Germination
rate, SVI: Seed variability index, RL: root length, SL: shoot length, STI: salinity tolerance index, RFW: root fresh weight, SFW: shoot fresh weight, RDW: root
dry weight, SDW: shoot dry weight, NP: normal plants, ANP: abnormal plants.

3.1. Germination percentage, normal and
abnormal seedling percentage

In terms of germination percentage of
varieties, normal and abnormal seedling
numbers; Genotype, levels and
genotype*levels interaction were found to
be statistically significant at the 1% level
(Table 2). Germination percentage
decreased as NaCl concentration increased
in all cultivars used in the study. The
decrease in germination with increasing
salinity level is thought to be probably due
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to osmotic potential, high toxic ions and
seed nutrient imbalance (Ashkan and Jalal,
2013). In addition to the toxic effects of
some ions, the higher salt concentration also
reduces the water potential in the medium,
which inhibits water absorption by the
germination of seeds, and is thus
hypothesized to be effective in reducing
germination (Maas and Nieman, 1978).
Many researchers have explained that this
reduction in germination of seeds is a result
of plants being exposed to salt stress
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(Vicente et al., 2004; Ashkan and Jalal,
2013; Moghaddam et al., 2018; Rajabi et al.,
2020, Fot, et al., 2019; Yang et al., 2020).
75 mM NaCl concentration showed
germination promoting effect in all varieties
used in the study. 150 mM NaCl dose from
the application dose showed germination
promoting effect, but increased the
abnormal seedling percentage and gave
negative results. Salt concentrations of 225

mM NaCl caused an increase in the
percentage of abnormal seedlings in
genotypes. Percentage of abnormal

seedlings provides important data to see the
effect of salt stress on the early growth
stages of the plant. (Khayamim et al., 2014).
Poor germination and abnormal seedling

growth are recognized as a major problem
to be considered in the later development
and yield of the plant (Li et al., 2011). When
germination percentage, normal seedling
and abnormal seedling characteristics are
evaluated together; The most sensitive
variety to salinity is G11, followed by G2
and G10 varieties, respectively. It was
determined that the varieties that are
moderately sensitive to salinity are G1, G4,
G5, G6, G7, G8 and G9, respectively, and
the most stable variety to salinity is G3.
Although the tolerance of plants to salt
stress is affected by many factors, it is also
important to evaluate salt tolerance on the
basis of variety (Assaha et al., 2017
Chuamnakthong et al., 2019).

Table 3. Germination percentage, averages of normal and abnormal seedling number traits and resulting

groups
GP(% NP (%) ANP(%)

Genotypes NaCl Levels NaCl Levels NaCl Levels

75 150 225  Mean 0 75 150 225  Mean 0 75 150 225 Mean
G1 59c-e 64c 57de 57de 59.2B 13.3bc 14.3a 9.0g-1 9.3gh 11.4A 0.8rs 2.0op 5.3fg 5.8f 3.4DE
G2 34op 37p 39%-o0 51fg  403EF 831k 7.8j-1 53pr 43st 64F 0.3s 15pg 4.5h1 85c  3.7CD
G3 431-k  54ef 50f-h 421 473D 85h-j 10.5ef 8.8h1 4.0t 79CD 3.8jk 3.0lm 3.8jk 6.5e 4.3B
G4 33pq  3Bnp  41j-m  3%-0 37.0G 8.31-k 6.8mn 7.5km 4.3st 6.7EF 0.5s 2.8mn 3.8jk 5.5f 3.1E
G5 54ef  48gh 51fg 40j-n 48.4D 12.8cd 10.3ef 9.8fg 1.0w 84C 15pg 2.3no 3.0lm 9.3b 4.0BC
G6 38k-p 38kp 40j-n 47g-1  40.8E 85h-j 8.8m 7.6lm 48qt 73DE 2.00p 2.3n0 4.0 7.3d 39BC
G7 59c-e 57de 6lcd 45h-j 555C 12.8cd 13.0bc 12.0d 25u  10.1B 1.5pgq 2.00p %3"' 9.0bc  3.9BC
G8 371-p 43k 38k-p 33pq 37.8FG 75k-m 9.8fg 7.5km 2.3uv  6.8EF 1.5pq 3551 2.0op 55f  3.1E
G9 75b 74b  70b  87a 76.5A 13.8ab 11.0e 8.8h1 45r-t 95B 4.8gh 7.0de 8.8bc 17.5a 9.5A
G10 26rs  28qr 36m-p 28qr 295H 580p 550-qg 6.3n0 2.2x 44G 05s 15pq 5.3fg 1.3gqr 2.1F
G11 20t 22st  26.5rs  25r-t 2341 43st 50p-s b550-q 1l5vw 41G 05s 0.5s 180-q 4.8gh 1.9F

Mean 4358 “5° 4s3A #A 94A 93A 80B 35C 16D 26C 41B 73A

3.2.Mean  germination time and time increases at the most 225 mM NacCl

germination rate

In terms of mean germination time and
germination rates of varieties; Genotype,
levels and genotype*levels interaction were
found to be statistically significant at the 1%
level (Table 2). It was determined that there
was a gradual increase in the mean
germination time as the NaCl concentration
increased in all varieties used in the study.
It is observed that the average germination
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concentration. In parallel with the increase
in NaCl levels, the germination rate
decreased. The decrease in germination rate
was the highest in G10 and G11 varieties,
and the least in G9 varieties. G1 variety
germinated in the longest time, while G6
germinated in the shortest time.
Moghammad et al. (2018) reported that the
germination rate decreased as salt stress
increased.
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Table 4. Mean germination time and germination rate traits and the resulting groups

MGT Rs
Genotypes NaCl Levels NaCl Levels

0 75 150 225 Mean 0 75 150 225 Mean
Gl 461f1 45791 4.83cd 537a  484A  213fh 240de 1721 112su 184D
G2 4.48h-m 44510 4.54g-m 4.64e-h 453CD 139 15%k-0 150l 1.8lL-k  157E
G3 44011 4.44jp 4.48h-m 465e-g 450DE  1.97m  229¢f 2.04g- 151l-g 195D
G4 4.30n-s 4.47tn 453g-m 4.80ce 452CD 162k-0 143n-r 159k-0 126q-s 1.48EF
G5 417s  4.41-r 449g-m 475d-f 445DE  3.00b 225e-g 2.09f-h 13lps  2.16C
G6 414s  427p-s 4.290-s 461f1  433F  214fh 195hj 1.99h-1 1.69k-m  1.94D
G7 4.25rs  4.290-s 4.49g-m 4.60fj 441EF  3.02b 2.82bc 246de 1.65k-n  2.49B
G8 451g-m 456g-l 455¢-m 494bc  464B  151l-p 1.6lk-o 146m-qg 098tv  1.39F
G9 4.38m-r  4.56g-1 4.59f-k 500b  4.63B  3.43a 284b  259cd 239de  28l1A
G10 444j-p 4440 454g-m 50lb  461BC 110su 1.19rt 1380r 078v 111G
Gl1 4.26q-s 4.43k-q 4.58f-k 4.64e-h 448DE  0.99tv 096t-v 1.09s-u  0.8%uv  0.98H

Mean 436D 444C 454B  482A 203A 194B 181C 140D

3.3. Seed viability index and salinity varieties, while the least decrease was

tolerance index

In terms of seed viability index and
salinity tolerance index; Genotype, levels
and genotype*levels interaction were found
to be statistically significant at the 1% level
(Table 2). Seed viability index decreased in
parallel with the increase in NaCl levels.
The maximum decrease in seed viability
index was observed in G2, G10 and G11

observed in G5, G7 and G9 varieties. The
effect of salinity in seeds either prevents
water uptake by osmotic pressure or reduces
the seed viability index by making a toxic
effect on embryo viability (Houle et al.,
2001). The most stable varieties in the
salinitiy tolerance index were found to be
G7 and G9.

Table 5. Means and groups of seed viability index and salinity tolerance index traits

SVI STI

Genotypes NaCl Levels NaCl Levels

0 75 150 225 Mean 0 75 150 225 Mean
Gl 58.65de 47.01gh 34.55n 18.20q-s 39.60D 100.0k  113.3d-g 90.41 49.6qr 88.3EF
G2 36.171-n  35.68mn  26.280-p 21.88p-r 30.00F 100.0k  102.41-k 69.40 60.3p 83.0F
G3 44.10h1 43.92h1 40.581-1  25.51op  38.53DE  100.0k  133.8b 114.5df 39.2s 96.9BC
G4 50.67fg 39.441-m  38.82k-n  17.85rs 36.70E 100.0k 85.4Im 107.3g-j 69.70 90.6DE
G5 82.75b 43.77h-j  38.80k-n  14.99st 45.08C 100.0k  108.4f-j 110.5e-h 17.4t 84.1F
G6 51.85f 42.72h-k  38.97j-n  23.850p 39.35D 100.0k  107.4g-j 117.8d 75.4n0 100.2A-C
G7 93.81a 60.18cd 54.15ef  22.740-q 57.72A 100.0k 117.6d 126.5¢c 35.1s 94.8CD
G8 46.21gh  38.35k-n 27.360 14.52st 31.61F 100.0k 142.3a 115.3de 53.4q 102.8AB
G9 82.56b 64.14c 35.6mn 34.28n 54.16B 100.0k  103.21-k  79.4mn 46.0r 82.2F
G10 25.160p 26.770 10.71t 3.58u 16.56G 100.0k  100.2k 102.3jk  113.0d-g 103.9A
G1l1 15.97s 14.82st 10.60t 5.42u 11.70H 100.0k  104.1h-k  107.8h-j  109.0e-1 105.2A

Mean 53.44 A 4153 B 3241C 18.44D 1000C 110.7A 103.7B 60.7 D

3.4. Length, dry and fresh weight of roots
and shoots

In terms of root and shoot lengths, dry
and fresh weights; Genotype, levels and
genotype*levels interaction were found to
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be statistically significant at the 1% level
(Table 2). Root and shoot lengths are known
as the most important parameters in
explaining salt stress. Root and shoot length
provide important clues in measuring the
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plant's response to salt stress, as the roots
absorb water from the soil and transmit it to
other parts of the plant (Jamil and Rha,
2007; Moghammad et al., 2018). In terms of
the varieties used in the study, NaCl
promoted root elongation up to a certain
level. Depending on the salt stress, the root
length increased up to 150 mM NacCl level
and decreased at the next level. On the basis
of all varieties used in the study, root length
was observed at the maximum 150 mM
NaCl level and at least 225 mM NaCl level.
Depending on the salt stress, root length
was determined the most in G4 variety and
at least in G2 and G3 variety. Although root
length changes depending on the increase in
salt stress, it is known that it is a feature that
can change depending on the genetic
structure. The shoots were shortened due to
the increase in NaCl levels applied to the
varieties. The shoots were shortened by the
application of up to 225 mM NaCl.
According to the averages of the varieties,
the longest shoots were obtained in G7 and
the shortest shoots were obtained in G1

reported a decrease in root and shoot lengths
as NaCl levels increased. When evaluated
in terms of varieties; Root and shoot
weights shorten as NaCl levels increase,
while dry and fresh weights decrease. The
highest root and shoot number and fresh and
dry weights were determined in G7 variety.
In general, the growth of the seedlings was
slowed down due to the increase in the salt
level. It has been reported that these
negativities caused by seedling
development are caused by negative
osmotic pressure disrupting the hydration of
the seed and preventing the germination of
seeds due to physiochemical toxicity
(Moghammad et al., 2018; Rajabi et al.,
2020). It has been reported that insufficient
development of roots and shoots may occur
due to salt toxicity as well as unbalanced
nutrient intake and the ability of seedlings
to control ion entry in the presence of salt in
the medium (Hajibagheri et al., 1978).
Werner and Finkelstein, (1995) also
reported that high salt concentrations
inhibited root and shoot elongation by

varieties. Mohammad et al., (2018); slowing the plant's water uptake.
Table 6. Averages and groups of root and shoot length traits
RL SL
Genotypes NaCl Levels NaCl Levels
0 75 150 225 Mean 0 75 150 225 Mean

G1 21.10s-u  24.57p-r  35.741-k  19.09u-w 25.12F 78.28ef 49.19Im 24.84r-t 12.83w 41.28H
G2 19.53u-w  27.120-p 30.29mn  19.15u-w 24.02F 86.83d 69.214h-1 37.110 23.75st 54.23C
G3 17.049vw  25.040-r 37.76h-k  32.57Im 28.10E 85.51d 56.39k 43.54n 28.14g-r  53.39CD
G4 58.79a 38.57h1 43.13fg 27.88no 42.09A 94.75bc 74.15¢ 51.30g 18.011 59.55B
G5 5550b  23.83¢-s 38.09h-j 195luw  3423C 97731 66571  37.990  17.87v  55.04C
G6 43.347ef  36.371-k  46.33de 25.400-r 37.86B 93.29¢ 76.16fg 51.281 25.28rs 61.50AB
G7 51.41c 35.03j-1 42.441g 24.54p-r 38.36B 107.35a 70.58h 46.37nb 26.09rs 62.60A
G8 39.98gh 27.040p 38.51h1 25.500-r  32.76CD 85.11d 62.11j 33.52p 18.54uv 49.82F
G9 40.35f-h  30.40mn  22.69r-t  20.03t-v 28.36E 69.81h1 56.35k 28.32qr 19.40uv 43.47G
G10 47.63d 30.33mn 34.91kl 16.81w 32.42D 96.87b 62.11j 29.87q 12.80w 50.41EF
G11 36.221-k  3555-1  37.6lh-k 25960-¢ 33.84CD  80.90e  67.50m  37.8l0  21.78tu  52.00DE

Mean 39.17A  3035C  37.04B  2331D 88.77A  6457B  3836C  20.41D
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Table 7. Averages and groups of root and shoot fresh weight traits

RFW SFW
Genotypes NaCl Levels NaCl Levels
0 75 150 225 Mean 0 75 150 225 Mean
Gl 0.0635h-k 0.0655g-1 0.0640g-j 0.0234s-u 0.0541A 0.4177d 0.3419h 0.2835Im 0.0749rs 0.2795E
G2 0.0553I-0 0.0545m-o 0.0334qr 0.019uv 0.0407E 0.4194d 0.3142y 0.1704p 0.1120q 0.2540F
G3 0.0869bc 0.0710e-g 0.0756d-f 0.0201t-v 0.0634B 0.5861a 0.3779fg 0.2932kI 0.0797r 0.3342C
G4 0.0696f-h 0.06131-m 0.06589g-1 0.0451p 0.0605B 0.4488c 0.30781-k 0.2917kI 0.1060q 0.2886E
G5 0.0889a-c 0.06201- 0.0473p 0.0040x 0.0505CD 0.5350b 0.3884fg 0.2714m 0.0300t 0.3062D
G6 0.0774de 0.0669g-1 0.0770de 0.0353q 0.0642B 0.4505¢ 0.4123de 0.3011j-I 0.4444c 0.4021A
G7 0.0940ab 0.0774de 0.0913ab 0.0277rs 0.0726A 0.5752a 0.4533c 0.3715¢g 0.0598s 0.3649B
G8 0.0581j-n 0.0634h-k 0.0564k-n 0.0169uv 0.0487D 0.32071 0.3449h 0.2238n 0.0707rs 0.2400G
G9 0.0945a 0.0826¢d 0.0516n-p 0.0279rs 0.0641B 0.4234d 0.3955ef 0.2343n 0.1034q 0.2891E
G10 0.04840p 0.0355q 0.0461p 0.0148vw 0.0362F 0.3182y 0.2361n 0.19130 0.0402t 0.1965H
Gl1 0.0267st 0.0344qr 0.0370q 0.0099wx 0.0270G 0.17700p 0.2167n 0.17720p 0.0629rs 0.15841
Mean 0.0694 A 0.0613 B 0.0587 C 0.0222 D 0.4247 A 0.3444 B 0.2554 C 0.1076 D
Table 8. Averages and groups of root and shoot dry weight traits
RDW SDW
Genotypes NaCl Levels NaCl Levels
0 75 150 225 Mean 0 75 150 225 Mean
Gl 0.0063h-j 0.0086hc 0.0069g 0.0028tu 0.0061B 0.0316de 0.0343cd 0.0273gh 0.0160mn 0.0273C
G2 0.0048mn 0.0052Im 0.0039qr 0.0025uv 0.0041E 0.0274gh 0.0277g 0.0184k-m 0.0169Im 0.0226E
G3 0.0084bc 0.0082cd 0.0047n-p 0.0024uv 0.0059B 0.0280g 0.0404a 0.0370bc 0.01190 0.0293B
G4 0.0071fg 0.00521-n 0.00611-k 0.0031t 0.0053C 0.0277g 0.02451 0.0312¢f 0.0212jk 0.0261D
G5 0.0058jk 0.0057KI 0.0068gh 0.0009x 0.0048D 0.0264g-1  0.0291e-g 0.0287fg 0.0048q 0.0222E
G6 0.0057kI 0.00601-k 0.0064h1 0.0036rs 0.0054C 0.026649-1 0.0286fg 0.0317de 0.0207jk 0.0269CD
G7 0.0107a 0.0087b 0.0103a 0.0023uv 0.0080A 0.0352¢ 0.0388ab 0.0408a 0.01200 0.0317A
G8 0.00440-q 0.00591-k 0.0051mn 0.0020vw 0.0043E 0.0216j 0.0308ef 0.0248h1 0.01190 0.0222E
G9 0.0079de 0.0075ef 0.0056KI 0.0028tu 0.0059B 0.0351c 0.0368hc 0.0285fg 0.0170Im 0.0293B
G10 0.0032st 0.0025uv 0.0042p-r 0.0024uv 0.0030F 0.0188j-1 0.0190j-1 0.0214j 0.0081p 0.0168F
G11 0.0024uv 0.0021v 0.0037r 0.0015w 0.0024G 0.01240 0.0138no 0.0191j-1 0.0074pq 0.0132G
Mean 0.0060 A 0.0060 A 0.0058 B 0.0024 C 0.0264 C 0.0294 A 0.0280 B 0.0134D

When the correlation values of the bilateral
relations between the examined traits
(Table 9) are examined; It was determined
that there was a significant and positive
relationship at the level of 1% between
germination percentage and germination
rate, seed viability index, root and shoot
lengths and fresh and dry weights, normal
seedlings and abnormal seedlings and a
significant and negative relationship at the
1% level between the germination rate and
the mean germination time. It was
determined that there was a significant
positive relationship at the level of 1%
between the salinity tolerance index and
shoot dry weight, a significant negative
relationship at the level of 1% between
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shoot length and 5% between shoot fresh
weight. It was determined that there was a
significant and positive relationship at the
level of 1% between normal seedling and
germination percentage, germination rate,
seed viability index, root and shoot lengths
and fresh dry weights. In the study, it is
thought that the different responses of flax
varieties to NaCl concentrations may be due
to cell wall or membrane permeability,
NaCl toxicity and plasma membrane
functions of the cultivars. (Tobe, Li and
Omasa 2004). Significant and positive
relations between the examined traits were
found to contribute to growth and
development due to salt stress (Kogak et al.,
2022). They reported that seedling



characteristics can be used as a valid
parameter in the selection of genotypes that
tolerate salinity stress better (Rajabi et al.,
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2020) and allow the selection of varieties
that are resistant to salt stress in the early
growth period of plants (Foti et al., 2019).

Table 9. Correlation values of the bilateral relations between the examined traits

Traits GP Rs MGT Svi STI RL SL RFW SFW RDW SDW NP
Rs  0.7925**

MGT 01331 -0.3824**

SVI 05872** 0.8582** -0.4866**

STI  -00034 -0.0751  0.1118  -0.2596**

RL  -0.1335  0.229** -0.5524** 0.4541**  -0.1402

SL 20113 0.3215%* -0.7073**  0.644**  -0.4228** 0.5298**

RFW 0.3877** 0.7152** -0.5639** 0.8341**  -0.011  0.509**  0.6336**

SFW 0.2465** 0.6191** -0.6219** 0.7982** -0.1808* 0.4193** 0.7872**  0.8589**

RDW 0.4882** 0.729** -0.4295** 0.7885**  0.106  0.3537** 0.4775** 0.8754** (.7886**

SDW 0.5025** 0.7109** -0.4235** 0.7389**  0.2385** 0.3306** 0.4392** 0.8781** 0.7536**  0.8858**

NP  05692** 0.7606** -0.3758** 0.8251**  0.0144  0.3104** 0.5167** 0.8217** 0.758**  0.8446** 0.8564**

ANP  05187** 01344  0.4784** -0.1907*  0.0027 -0.4153** -0.6345** -0,3564** -0.4485** -0.2916** -0.2648** -0.3137**

**:%1; *: %5 statistically significant at the level
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Figure 1. The effect of different salt concentrations on H202, MDA, and proline contents in eleven flax varieties.

When evaluated in terms of H202
content, it can be said that G1, G6, G7, and
G10 resistant varieties, G2, G3, G5, and G9
sensitive varieties, G4, G8, and G11
varieties have moderate sensitivity. When
evaluated in terms of MDA content, which
is a measure of membrane damage, it can be
said that G5, G6, and G7 resistant cultivars,
G1, G8, and G11 susceptible cultivars, G2,
G3, G4, G9, and G10 cultivars are
moderately susceptible. When evaluated in
terms of MDA content, which is a measure
of membrane damage, it can be said that G1,
G2, G5, and G11 resistant cultivars, G3 and
G4 susceptible cultivars, G6, G7, G8, G9,
and G10 cultivars are moderately
susceptible.

Saglametal. (2014) In a study conducted
on different varieties of maize, it was
reported that the hydrogen peroxide content
of the resistant variety was significantly
higher than the susceptible variety. They
noted that proline levels increased
significantly in parallel with the increase in
salt concentration in three varieties of flax
seedlings exposed to three different salt
concentrations of 200, 400 and 600 mg/L
(El-Bassiouny and Sadak, 2015). In a study
conducted on five different flax varieties
exposed to 100 mM NaCl stress, they stated
that resistant flax varieties activate the
antioxidant system and scavenge ROS, and
this situation leads to a decrease in the Na/K
ratio by protecting the membrane integrity
(El-Beltagi et al. 2008). When the
biochemical findings of eleven flax
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varieties used in the present study are
evaluated as a whole; the data showed that
the salt stress tolerance of G1, G7 and G6
cultivars are high, respectively; It indicates
that the G9, G2 and G3 cultivars are also
sensitive seedlings to salt stress. The
remaining G4, G5, G8, G10 and G11
cultivars indicate that they are positioned
between sensitive and resistant cultivars
due to their similar responses to the severity
of stress and the evaluations between
parameters. Data from the present study
were in agreement with some studies and
diverged from others. It is thought that these
differences are due to the genetic structure
of the varieties, among the main reasons.

4. Conclusion

In this study; It was concluded that salt
stress causes abnormalities in germination
and early development of seeds in flax
plants. It is thought that these abnormalities
in the germination of seeds may negatively
affect the development of the plant in later
stages and cause a decrease in yield. It was
determined that the most appropriate dose
for the flax varieties used in the study was
75 mM NaCl and it had a germination
promoting effect. However, it was
concluded that 150 mM NaCl concentration
promoted root length but negatively
affected shoot length. According to the data
obtained from the correlation analysis, it
was determined that there was a significant
and  positive  relationship  between
germination percentage and germination
rate, seed viability index, root and shoot
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lengths and fresh and dry weights, normal
seedlings and abnormal seedlings. The
contents of H202, MDA and proline, which
are the most important biochemical
parameters of salt stress, indicate that all the
varieties examined continue to struggle
against 150 mM salt stress, and metabolic
activities are suppressed under 225 mM salt
stress. When the anatomical, physiological
and biochemical findings of the cultivars in
the early development period are evaluated
as a whole, the most sensitive cultivars to
salinity are G2, G10 and G11 cultivars,
moderately sensitive cultivars are G1, G4,
G5, and G8 cultivars, and the most stable
cultivar in terms of all doses is G3. G6, G7,
and G9 varieties were found to show good
results in terms of all traits. However, it has
been concluded that it is necessary to carry
out these cultivars under field conditions in
order to obtain more decisive results.
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Ozet

Bu calismada, iizimsli meyve yapraklarinin uzun yillar topraga atik olarak geri doniisiiniin toprak sikismasi
iizerine etkisi arastirilmistir. Bu amag¢ dogrultusunda iiziim, incir ve nar meyve bahge topraklarindan ve kontrol
noktasindan drnekler alinmis ve gerekli analizler yapilmistir. Elde edilen verilere gore; en yiiksek PD (3.11 MPa),
HA (1.52 g cm™®) ve KD (70.90 kPa) degerleri kontrol topraklarinda elde edilir iken, en diisiik degerleri ise {iziim
meyve bahge topraklarinda elde edilmistir. Toprak degiskenlerinden en yiiksek porozite (% 53.33) ve OM (% 3.03)
ise tiziim bahge topraklarinda tespit edilir iken sirasi ile incir bahge topragi, nar bahge topragi ve kontrol topragi
olarak siralanmistir. Kontrol noktasina gore tiziimsii meyve bahge topraklarin da goriilen degisimler istatistiksel
olarak 6nemli gorilmiistiir (p<0.05). Ayrica iiziimsii meyve bahge topraklarini kendi i¢inde kiyasladigimizda,
topraklarin fiziksel iyilesmesi en fazla tizim meyve bahge topraklarinda goriiliir iken bunu incir bahge topragi ve
nar bahge topragi takip etmistir. Bu siralama ise istatistiksel olarak anlamli goriilmiistiir (p<<0.05). Bu sonuglar
iiziimsii meyve yapraklarinin organik madde igerigine baglanmistir. Yillarca organik atik olarak topraga doniis
saglayan lizlimsii meyve yapraklari, toprak organik madde icerigini artirir iken toprak sikigabilirligini azaltmastir.
Buda organik atiklarin topraklarin siirdiiriilebilirliginde 6nemli bir yere sahip oldugunu géstermistir.

Anahtar Kelimeler: Toprak bozunumu, penetrasyon direnci, siirdiiriilebilirlik, organik atik

Effect of Berry Leaf Waste on Soil Compaction

Abstract

In this study, the effect of returning berry leaves to the soil for many years on soil compaction was investigated.
Samples were taken from grape, fig and pomegranate orchard soils and from the control point and necessary
analyzes were made. According to the results obtained; While the highest PR (3.11 MPa), BD (1.52 g cm-3) and
ss (70.90 kPa) values were obtained in control soils, the lowest values were obtained in grape orchard soils. Among
the soil variables; While the highest porosity (53.33%) and OM (3.03%) were detected in grape orchard soils, they
were listed as fig garden soil, pomegranate garden soil and control soil, respectively. The changes observed in the
berry orchard soils were statistically significant (p<0.05) according to the control application. In addition, when
we compared the berry orchard soils within themselves, the physical improvement of the soils was seen mostly in
the grape orchard soils, followed by the fig orchard soil and pomegranate orchard soil. This ranking was
statistically significant (p<0.05). These results were attributed to the organic matter content of the berry leaves.
Grape-like fruit leaves, which return to the soil as organic waste for years, increase the soil organic matter content
while decreasing the soil compressibility. This showed that organic wastes have an important place in the
sustainability of soils.

Keywords: Soil degradation, penetration resistance, sustainability, organic waste
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1. Giris

Toprak sikigmasi, bir¢cok toprak bilimci
icin endigse kaynagidir. Toprak sikigmasi,
mahsul de verimin diismesine neden olan ve
tarimda stirdiiriilebilirligi tehlikeye sokan
fiziksel bir toprak bozulma seklidir. Toprak
sikismasi, toprak parcaciklar1 arasindaki
gbzenek bosluklarinin azalmas: ile birlikte
su miktarinda 6nemli bir degisiklik
olmadan havanin disar1 atilmasi olayidir.
Toprak deformasyonun ana nedenlerinden
biri olan toprak sikismasi, topraklarin
fiziksel, kimyasal ve biyolojik 6zelliklerini
olumsuz yonde etkileme potansiyeline
sahiptir (Hakansson ve Voorhees, 1998).
Toprak degiskenlerinden hacim agirhig,
kesme direnci ve penetrasyonun artmasi,
toprak su sizmasi ve su tutma kapasitesinin
azalmasi toprak sikismast ile iliskilidir
(Dexter, 2004).Toprak sikismasina davetiye
¢ikaran en Onemli sorunlardan bir tanesi
toprak organik madde azhigi ve/veya
azalmasidir (Martinez ve Zinck, 2004).
Bazi arastirmacilar, toprak organik madde
iceriginin toprak sikismasini etkilendigini
belirtmislerdir (Larson, 1980; Mcbride,
1990; Soane, 1990). Arazi bozulmasinin en
onemli gostergelerinden birisinin toprak
organik madde azlig1 oldugunu bildirmistir
(Reeves, 1997). Organik maddenin, bir ¢ok
toprak 6zeligini etkiledigini bildirmiglerdir
(Morisada ve ark., 2004; Leifeld ve ark.,
2005; Kara ve ark., 2021; Kara ve ark.,
2022). Organik madde, topraklarin fiziksel
ve mekanik kalitesini iyilestiren, erozyona
ve sikismaya kars1 koruma saglayan 6nemli
bir toprak parametresidir. Bitki artiklarinin
topraga geri doniisii topraklarin bozulmaya
kars1 direncini artirir iken sikismaya karsi
hassasiyetini azalttifin1 rapor etmislerdir
(O'Sullivan, 1992; Zhang, 1997; Barzegar
ve ark., 2002; Celik ve ark., 2004).

Tarimda agir makine kullanimu, bilingsiz
toprak islemeler ve uygun olmayan toprak
yonetimleri ~ toprak  organik  madde
iceriginin azalmasina ve toprak sikigsmasina
neden olmaktadir. Bu durum mahsul
bliylimesini, verimini ve  kalitesini
etkilemesinin yani sira toprak yapisinin
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bozulmasina, yiizey su akisinin artmasina
ve erozyon gibi toprak kayiplarinin
gerceklesmesine neden olabilmektedir.
Bunlar1 g6z oniinde bulundurdugumuz da
toprak kalitesini koruma ve siirdiiriilebilir
tarim i¢in topragi iyi yonetmenin gerekliligi
ortaya ¢cikmaktadir.

Bu arastirmada, tizimsii meyve (incir ve
iizim:13 nar ise: 18 yasinda) yapraklarinin
uzun yillar boyunca atik olarak topraga geri
doniis sagladigi alanlar ile uzun yillar
bilingsiz toprak islemeye maruz birakilmis
alan (kontrol noktasi) ¢alisma materyali
olarak secilmistir. Bu c¢alismada ise,
materyal olarak belirlenen alanlar da
gergeklesen islemlerin  (iizlimsli bahge
topraklarinda: bitki atik birikimi, kontrol
noktasinda ise: kontrolsiiz toprak isleme)
toprak sikismast iizerine etkisi
arastirilmustir.

2. Materyal ve Yontem
Calisma Kahramanmaras Siit¢i Imam
Universitesi

Ziraat Fakiiltesi {liziimsi
(lizim, nar, incir) meyve bahgesinde
yuritilmistir  (37S  X:307819, Y:

4162694). Ornekleme de her iiziimsii
meyve bahcesinden 3 tekerriirlii olarak
numune alinmistir. Kontrol noktasi olarak
belirlenen alan ise iizlimsii meyve bahce
topragint temsil eden bos bir arazi
secilmistir. Uziimsii meyve bahgelerinden
nar (yerel genotip) 2005 yilinda, incir
(sarilop) ve tliziim (kabarcik) bahgesi 2010
yilinda dikilmis olunup giiniimiize kadar

gelmistir. Toprak oOrnekleme esnasinda
lizim, nar ve incir yaprak Oornekleri
almarak, organik madde igerikleri
belirlenmistir. Uziimsii meyve
yapraklarinin organik madde igerikleri

Tablo 1’de verilmistir. Buna gore organik
madde igerigi en  yiksek  {iziim
yapraklarinda (% 79.16) goriiliir iken en
diistik ise nar yapraklarinda (% 70.67) tespit
edilmistir (Tablo 1). Calismaya konu olan
alanlardan baz1 goriintiler Sekil 1°de
verilmigtir. Arazi de yapilan analizler
lizimsii meyve yapraklarinin yogun oldugu
noktalarda yapilmistir (Sekil 1).
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Tablo 1. Uziimsii meyve yapraklarimnin bazi dzellikleri

Uzilim Yaprag: Nar Yapragi Incir Yaprag
Kiil (%) 20.84 29.33 22.51
C (%) 45.91 40.99 44.94
OM (%) 79.16 70.67 77.49

*OM: organik madde, C:organik karbon

Sekil 1. Ornekleme esnasinda galisma alanindan bazi goriintiiler a) iiziim bahgesi b) incir bahgesi ¢) nar bahgesi d) kontrol noktas1

2.1 Yontem

Uziimsii meyve (iiziim, nar ve incir)
yapraklarinin organik madde igerigi kuru
yakma, toprak oOrnekleri ise yas yakma
yontemine gore belirlenmistir (Kagar,
1994). Topraklarin porozitesi (bosluk
hacmi) ve hacim agirligi Blake ve Hartge
(1986) yontemine gore tespit edilmistir.
Topraklarin penetrasyon 6l¢iimleri Herrick
ve Jones (2002), kesme direngleri ise
Blanco-Canqui ve ark. (2006), yontemi esas
alinarak belirlenmistir.

2.2 Istatistiksel Degerlendirme
Verilerin tukey c¢oklu karsilastirma analizi
ve tanimlama istatistigi JMP 7.0 paket
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programi1 yardimu ile tespit edilmistir (JMP,
2007).

3. Bulgular ve Tartisma

Elde edilen bulgularin tanimlayici istatistigi
Tablo 2°de verilmistir. Buna gore organik
madde igerigi % 1.33 ile % 3.10 arasinda
degisim gosterir iken ortalama % 2.45
olarak tespit edilmistir. Topraklarin hacim
agirligi 1.33 g cm2ile 1.52 g cm? arasinda,
penetrasyon direnci ise 1.0 MPa ile 3.1MPa
arasinda degisim gostermistir. Topraklarin
ortalama bosluk hacmi % 46.77, kesme

direnci ise 54.70 kPa olarak belirlenmistir
(Tablo 2).
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Tablo 2. Calismada elde edilen verilerin tanimlayici istatistik sonucu

En En
Degiskenler Birim Diisiik Yiiksek Ortalama Standart Sapma Carpikhk Basikhik
oM % 1.33 3.10 2.45 0.586 -0.707 -0.479
HA gcm-3 1.33 1.52 1.43 0.053 0.031 0.413
PD MPa 1.00 311 1.64 0.625 1.541 2.891
p % 40.00 56.40 46.77 5.395 0.536 -0.437
KD kPa 44.86 70.90 54.70 8.064 0.790 0.288

OM: organik madde, HA: hacim agirlig1, PD: penetrasyon direnci, p: porozite, KD: kesme direnci

Calisma alaninda eclde edilen verilerin
tukey ¢oklu karsilagtirma sonuglart Sekil 2
ve Sekil 4’de verilmistir. Sekil 2’de toprak
degiskenlerinden organik madde, hacim
agirhigl ve penetrasyon direnci verilmistir.
S6z konusu Sekil 2’de goriildiigi tlizere
organik madde en diisiik kontrol noktasinda
(% 1.33), en yiksek ise iizim bahge
topraklarinda (% 3.03) tespit edilmistir. Bu
durum iizlim yapraklarmin organik madde
icerigine baglanmistir (Tablo 1). Toprak
degiskenlerinden hacim agirlig1 sirasi ile en
yiiksek kontrol noktas1 (1.52 g cm™), nar
bahge topragi (1.44 g cm?), incir bahge
topragi (1.43 g cm™) ve {iziim bahge toprag
(1.38 g cm™®) seklinde siralanmugtir (Sekil
2). Toprak parametrelerinden en disik
penetrasyon  direnci  ilizim  bahge
topraklarinda (1.08 MPa) tespit edilir iken
bunu sirast ile incir bahge topragi (1.41
MPa), nar bahge topragi (1.93 MPa) ve
kontrol topragi (3.11 MPa) takip etmistir.
Bu siralama, topraklarin igerdikleri organik
madde icerigi ile iliskilendirilmistir.
Topraklarin organik madde igerigi artikca
penetrasyon direncinin azaldigimi
belirtmistir (Miijdeci, 2011).

Toprak degiskenlerinden organik madde
ile hacim agirligi arasinda ters bir iliski
oldugunu belirtmislerdir (G6l, 2017; Kiigiik
ve Yener, 2019; Kara ve ark., 2022). Bagka
arastirmacilarda toprak organik madde
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icerigi ile hacim agirlig1 arasinda giiglii bir
korelasyon (negatif iliski) oldugunu
bildirmislerdir (Taskin ve Ozdemir, 2003;
Morisada ve ark., 2004; Leifeld ve ark.,
2005; Sakin, 2012; Kakaire ve ark., 2015;
Shahgholi ve Jnatkhah, 2018). Uziimsii
meyve bahce topraklarina her sene yaprak
atiklarinin ~ toprakla bulusmasi  toprak
organik madde icerigini artirmistir. Kontrol
noktasima gore iizlimsii bahge topraklarin
organik madde artisi toprak
degiskenlerinden penetrasyon direncini ve
hacim agirhigini  disirmiistiir.  Bazi
arastirmacilarin  yiriittiikkleri  calismada,
penetrasyon direnci ile hacim agirhig
arasinda pozitif bir iliski oldugunu
belirtmiglerdir (Carrara ve ark., 2007,
Turgut ve ark., 2010; Turgut ve Oztas,
2012). Carter (1990), toprak penetrasyon
direncinin hacim agirligindan etkilendigini
rapor etmistir. Kilic ve ark. (2004),
tarafindan yapilan ¢alismada toprak organik
madde ve nem artisina bagli olarak toprak
sitkismasinin  azaldigin1  belirtmislerdir.
Bahge topraklarindaki organik madde
birikimi, striiktiirel yapiy1 iyilestirdigi ve bu
striiktiirel iyilesme topraklarin sikigsmaya
karsi direncini arttig1 diistiniilmektedir.
Yapilan tukey analiz sonucu gore toprak

degiskenlerinden OM, HA ve PD
istatistiksel ~ olarak  6nemli  (p<0.05)
goriilmiustiir (Sekil 2).
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Sekil 2. Toprak degiskenlerinden organik madde (OM), hacim agirhigi (HA) ve penetrasyon direncinin (PD) ¢alisma

noktalarina gore degisimi

Sekil 3‘te ise toprak degiskenlerinden
organik madde, hacim agirhg ve
penetrasyon direncinin alanlara ve birbirine
gore degisimi verilmistir. Buna gore
ozellikle iiztim bahge topraklarin da organik
madde artisina bagli olarak penetrasyon
direncinin azalmasi net bir sekilde
goriilmektedir (Sekil 3). Kontrol noktasina
bakildiginda en yiiksek penetrasyon direnci
bu topraklarda tespit edilmistir (Sekil 3).
Kontrol topraklarinin bilingsiz  toprak

3,5

islemelere tabi tutulmasinin yani sira diistik
organik madde igerigi bu sonucu
dogurmustur. Miijdeci ve ark. (2017),
tarafindan yiiriitillen calismada, traktor
gecislerinin toprak degiskenlerinden hacim
agirhig1 ve penetrasyon direncini artirdigini
belirtmistir. Ayni arastirmacilar topraklara
organik  madde ilavesinin  toprak
penetrasyon direncini ve hacim agirligini
diisiirdiigiinii rapor etmistir.

3
25
= OM
—HA

2
1,5 _/\— s—
——7 T PD
1
0,5
0
SNCANC PN NI S ST S P A el
FIFFS T T TG
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Sekil 3. Toprak degiskenlerinden OM, HA ve PD ‘nin birbirine gore degisimi
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Toprak degiskenlerin den kesme direnci ve
bosluk hacminin alanlara gore degisimi ve
tukey coklu karsilastirma analiz testi Sekil
4’de verilmistir. Buna gore topraklarin
kesme direnci en yiiksek 70.90 kPa ile
kontrol noktasinda goriiliitken en diisiik
deger liziim bahge topraklarinda (46.49
kPa) tespit edilmistir (Sekil 4). Topraklarin
toplam porozitesine baktigimizda, en diisiik
kontrol topraklarinda (% 40.23) tespit
edilirken bunu sirali ile nar bahge topragi
(% 42.45), incir bahge topragi (% 46.70) ve
tizim bahge topragi (% 53.33) olarak
siralanmistir (Sekil 4). Bu sonuglar ¢alisma
alanindaki toprak organik madde miktari ile
iliskilendirilmistir.  Kontrol topraklarin
diger topraklara (iizimsii meyve bahge
topraklar1) oranla diisiik bosluk orani ve
yiiksek kesme direnci gostermesi toprak
isleme trafigine ve diisiik organik madde
icerigine baglanmistir. Zhang ve ark., 2001;
Giindiiz ve Barik (2019); Robinson ve ark.

80,00
70,00

60,00

53,33a
46,49d

Uziim Bahgesi

59,61b
50,00
42,45hc

Nar bahgesi

40,00

30,00

20,00

10,00

0,00

(2022), tarafindan ytriitiilen ¢aligmalar da
toprak organik karbon ile gozeneklik
(porozite) arasinda anlamli pozitif bir iligki
oldugunu rapor etmislerdir. Toprak fiziksel
kalitenin Onemli bir gdstergesi olan
gbzenek yapisi organik madde ile dnemli
bir iliski sergilemistir. Topraklarin kesme
direnci ile organik madde arasinda negatif
bir iligki oldugunu belirtmislerdir (Soto ve
ark., 2019). Toprak sikismasi sonucu,
toprak degiskenlerinden hacim agirligt
(Gomez ve ark., 2002), penetrasyon direnci
(Karakaplan, 1982) ve kesme direnci
(Brais, 2001) artis gosterir iken toplam
porozite (Whalley ve ark., 1995) azalma
gostermektedir. Sekil 2 ve Sekil 4’de
goriildiigl lizere ¢aligmada elde ettigimiz
sonuclar Onceki arastirmacilart destekler
niteliktedir. Ayrica sekil 4’de gorildigi
iizere toprak degiskenlerinden KD ve p
calisma alanindaki degisimi istatistiksel
olarak anlamli gorilmiistiir (p<0.05).

70,90a

=p
mKD

Kontrol Noktast

52,58¢c

46,70b

Incir Bahgesi

40,23c

Sekil 4. Toprak degiskenlerinden toplam porozite (p) ve kesme direncinin (KD) ¢aligma alanlarina gore degisimi

Toprak degiskenlerinden toplam porozite
ve kesme direncinin birbirine ve alana gore
degisimi Sekil 5’de verilmistir. S6z konusu
sekil  incelendiginde  toprak  bosluk
hacminin artis1 ve kesme direncinin azalis1
lizim bahge topraklarinda daha belirgin
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kendini  gdstermistir.  Uziim  bahge
topragmin Uziimsii bahge topraklarma
oranla bu durumu daha bariz gostermesi
iiziim  yapraklarmin  organik  madde
icerigine baglanmistir (Tablo 1).
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Sekil 5. Toprak degiskenlerinin (p ve KD) ¢alisma alanina gore degisimi

4.Sonug¢

Calisma da elde edilen bulgulara gore,
lizimsii meyve bahce topraklarina geri
doniisiim saglayan bitki artiklarinin fiziksel
tyilestirmesi kontrol topraklarina oranla
istatistiksel olarak Onemli goriilmiistiir
(p<0.05). Ayrica, iiziimsii meyve bahce

(lizim, incir, nar) topraklarimin kendi
arasindaki farkliligi istatistiksel olarak
anlamli  goriilmiistiir  (p<0.05). En 1iyi

fiziksel 1yilesme {iztim bahge topraklarin da
goriiliir iken sirast ile bunu incir bahge
topragi ve nar bahge topragi takip etmistir.
Sonug olarak yaprak atiklarmin her sene
toprakla bulugmasinin yani sira az toprak
isleme meyve bahge topraklarinin organik
madde igerigini artirmistir. Uziimsii meyve
bahce topraklarimin organik madde artis
(toprak degiskenlerinden porozite artarken,
HA, PD ve KD degiskenleri azalmistir)
sikismaya kars1 duyarligi azaltmistir.

Yazarlarin Katki Beyam

Yazarlar makaleye esit katkida
bulunduklarini, makalenin yayina hazir son
halini gordiiklerini ve onayladiklarini beyan
ederler.

Cikar Catismasi Beyani
Tiim yazarlar, bu ¢alisma i¢in herhangi bir
cikar ¢atismasi olmadigini beyan etmistir.
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Abstract

Without enzyme pre-incubation at the appropriate enzyme concentration, at different pH's and at different substrate
concentrations, separately for each and optimal pH values were determined after the enzyme was pre-incubated
for 120 minutes with buffer at each pH. The optimal pH was found to be 7.12 in both conditions. To examine the
effect of pH on enzyme stability, the enzyme was pre-incubated for 120 minutes at the previously determined
optimal pH at a constant substrate concentration ([S] = 2.52 ug uLY). It was found that pH1 = pKa = 6.15 and pH2
= pKb = 8.68 and optimal pH = 7.415. KM values for enzyme (4.898; 4.7311; 5.004; 1.4615; 0.2483; 1.6666 pg
uL) by studying Michaelis-Menten kinetics at different pH's.and Vmax values (2.023; 2.431; 2.542; 0.952; 0.117;
0.438 pmol/min.) were found.

Keywords: Starch, enzyme, substrate, optimal pH, Bacillus subtilis
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1. Introduction

Enzymes, which act as catalysts in
biochemical  reactions, are living
components  of  biological  systems.
Enzymes, which have entered daily and
economic life to be used for various

purposes, have important metabolic
functions in cells. Enzymes are high
molecular  weight protein  molecules

containing a non-protein prosthetic group.
Many bacteria secrete extracellular
enzymes instead of the nutrient media in
order to benefit from the nutrients in the
environment where they reproduce. One of
the main functions of these enzymes,
mostly hydrolases and proteases, is to
provide usable nutrients to the
microorganism. Extracellular proteolytic
enzymes are widely used in the food
industry and other biotechnological fields.
(Taylor and Richardson, 1979; Boing,
1982; Kiran et al., 2006).

The term amylase was first used to
describe enzymes that catalyze the
hydrolysis of a-(1—4) glycosidic bonds in
polysaccharides, such as starch or their
degradation products. Especially, amylases
produced by bacteria have a great
commercial importance due to their heat
resistance and are used in the starch
industry. Amylases isolated from various
organisms play an important role in the
hydrolysis mechanism of starch, which is
their substrate. amylases; They are
hydrolytic enzymes of great importance that
enable the breakdown of starch into
products such as glucose, maltose,
maltotriose, oligosaccharides and a-(1—6)
glycosidic  bonds. a-Amylases are
extracellular enzymes that cleave a-(1—4)
glycosidic bonds in straight amylose
molecule and branched amylopectin
molecule (Aunstrup, 1979; Kandra, 2003;
Gubta et al., 2003; Vishnu et al., 2006;
Taniguchi and Honda, 2009).

2. Materials and Methods
2.1 Chemicals and devices

a-amylase (E.C.3.2.1.1. Catalog No:
10070) from Fluka; citric acid, potassium
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dihydrogenphosphate, boric acid,
diethylbarbutiric acid, sodium hydroxide,
soluble starch, sodium potassium tartrate
from Merck; 3,5-Dinitrosalicylic acid was
obtained from Sigma. Deionized and
bidistilled pure water was used in all
experimental studies.

Spectrophotometer (U.V-160 Shimadzu
U.V-Visible Recording
Spectrophotometer), shaker (Memmert),
Vortex (Fisons Whirli Mixer™), pH meter
(Jenway 3040 lon Analyzer) devices were
used.

2.2 Preparation of 0.0286 m universal
buffer

3.004 g of citric acid, 1949 g of
potassium dihydrogenphosphate, 0.885 g of
boric acid, 2.633 g of diethylbarbutiric acid
were dissolved in approximately 200 mL of
purified water. Finally, the volume of this
solution was brought to 500 mL with
distilled water. The pH of the buffers
prepared according to Perrin and Dempsey
was verified with a pH meter.

2.3 Preparation of bernfeld reagent

20 g of 3,5-Dinitrosalicylic acid are
suspended in 400 mL of distilled water. 32
g 300 mL? sodium hydroxide solution is
added drop by drop by mixing with a
magnetic stirrer. A hot water bath is used if
a clear solution is not obtained. 600 g of
sodium potassium tartrate is added in small
portions and the volume is made up to 2000
mL with distilled water.

2.4 Determination of appropriate enzyme
concentration and experiment time

For this purpose, enzyme solutions at
constant substrate concentrations, [Ei],
[E2], [Es], [E4], [Es], The enzyme
concentration and incubation period to be
used in our study were determined
depending on the results obtained from the
activity determination by incubating at t1, t2,
ts, ta, times.

2.5 Determination method of enzyme
activity

Enzyme activity was determined by the
Bernfeld method; For different pHs (5.05;
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5.62; 6.15; 7.12; 8.02; 8.68; 9.29; 9.91) in
0.0286 M Universal buffer different
concentrations (0.42; 0.83; 1.25; 1.67; 2.1,
2.52 and pg/pl) starch solutions were
prepared. The enzyme solution (3.10°
png/ul) diluted in the same buffers as the
starch solutions prepared from here was left
to incubate at 30 °C for 15 minutes at a
certain shaking speed (120 rpm). After this
time, 500 uL 3,5-Dinitrosalicylic acid was
added to stop the reaction and color it. The
solution was incubated in a boiling water
bath for 5 min. The reason for this is;This is
because the reaction between 3,5-
dinitrosalicylic acid and the reducing ends
of the sugar units does not take place at low
temperatures. Then, by diluting with 5 mL
of distilled water, the absorbance was
measured at 489 nm, where the maltose
units absorb the maximum with 3,5-
Dinitrosalicylic acid. The rate of formation

was determined for each condition from the
standard curve prepared using maltose.

2.6 Effect of pH on enzyme activity
Activity determination was made by
using starch and enzyme solutions with
fixed concentrations prepared at different
pH. For this purpose, the activity was
determined after the enzyme solution (3.10°
% ng/uL) in 0.0286 M Universal buffers was
pre-incubated at 30 °C for 120 minutes.

2.7 Initial velocity as a function of [E]:

Under ordinary in vitro experimental
conditions, the enzyme is present in the
reaction media in very small or catalytic
amounts. It is wusually found at a
concentration of [E]: = 102-107 M, while
[S]t = 10°-102 M. Initial speed at any
substrate concentration is given by the
following equation (1):

S VulS] _EELBT_

1)

= = IE
Ku (5] Ko +15) [H&}[]’

[5]

Thus, the initial speed is directly
proportional to [E]t at all substrate
concentrations. The relationship between V
and [E]t is linear when the correct initial
velocities are measured, that is, the product
formation rate should be constant
throughout the entire time interval of the
experiment. Since V varies with [S], the
experiment time should be short enough to
allow a small function of the substrate
(about 5% or less) to be used.

2.8 Effect of pH on the rate of enzymatic
reactions

The active center on the enzyme is
generally composed of amino acid residues
with ionic structure. This active center has a
structure suitable for the binding of the
substrate and the catalysis of its reaction.
Changes in pH change the ionizability of
these ionizable groups and thus the
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conformation of the active center. This also
affects the rate of catalysis. Apart from that,
the substrate molecule can contain ionizable
groups and only one ionic form of the
substrate can be bound to the enzyme and
catalyzed. The severity of the changes in the
ionization of functional groups in the
catalytic mechanism may completely
disrupt the reaction mechanism and cause
irreversible inactivation. In this study, o-
amylase, one of the extracellular enzymes,
is widely used in the industry, especially in
the detergent industry. The secretion of this
enzyme by many Bacillus species, and
therefore its easy availability, increases its
industrial importance.

In this study, it is aimed to try to
elucidate the reaction mechanism by
detecting the effect of [H*] ions on the
commercially available a-amylase enzyme,
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which is purified from Bacillus subtilis, and
accordingly, to intervene in industrial
processes.

3. Results and Discussion

To determine the appropriate enzyme
concentration, at pH 7, at a constant
substrate concentration ([S] = 2.52 pg/ul)

= o~
S o
1 ]

=
=
1

product ( pg/pL maltose )

at different times (10; 15; 20 and 30
minutes) and different enzyme
concentrations (E1 = 2.10% ; E2= 2.4.103 ;
E3=3.10%;E4+=4.103,E5s=6.10" pg/uL)
and the results obtained by the activity
determination using soluble starch as
substrate are given in Figure 1.

20 30 40

t (min.)

Figure 1. Determination of Appropriate Incubation Time at Different Enzyme Concentrations

At a constant enzyme concentration ([E]
= 3.10° pg/uL) and a constant substrate
concentration with a pH of 7.12 ([S] = 2.52
pug/ul), each enzyme studied was pre-
incubated for 120 minutes and its activity
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was determined. Optimal pH value
determined by this process is given in
Figure 2 and Km and Vmax values are given
in Table 1.

L
(=

Figure 2. Activity values measured after two hours of pre-incubation at each pH studied at a certain substrate concentration
(Optimal pH =7.12)

The enzyme concentration was taken as
3.10°% ng/uL.The enzyme was subjected to
a 120-minute pre-incubation process with

the buffer at the pH's to be worked.Then,
after 15 minutes of incubation with the
substrate at a concentration of 2.52 pg/uL,
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the pH was determined to be 7.12 from the
activity values measured. However, despite
the same substance concentrations and
reaction volume, the absorbance values
measured under these conditions (for
example, product 0.5 pg/uL at pH = 7.12),
it was found to be approximately 4 times
higher than the absorbance values measured
in conditions without pre-incubation
(product 0.13 pg/ul at pH = 7.12)(Figure
2). These results suggest that positive
changes occur in the conformation of the
enzyme during the pre-incubation, in the
direction of increasing the activity. We

believe that the high optimal pH for the
commercially available and bacterial o-
amylase we used is due to its non-pure
crystalline structure. Although it is seen in
Figure 2 that the optimal pH is 7.12, it does
not give an idea why the reaction rate
decreases in pH ranges above or below 7.12.
This decrease in the graph may be the result
of the formation of inappropriate ionic
forms of the enzyme, substrate, and
enzyme-substrate complex or inactivation
of the enzyme. In other words, it may be the
result of a combination of these effects.

Table 1 Obtained by Activity Determination at Different pH's Ky , pKm, Vinax , 109 (Vmax), 109 (Vimax /

Kwm) values
pH
5.05 5.62 6.15 7.12 8.02 8.68
Kwm (x102) 4.898 47311 5.004 1.4612 0.2483 1.6666
pKwm 1.31 1.325 1.300 1.835 2.605 1.779
VMax 2.023 2.431 2.542 0.952 0.117 0.438
Log(Vmax) 0.305 0.385 0.405 -0.021 -0.931 -0.358
Log(Vmax/ Km) 1.616 1.711 1.706 1.814 1.674 1.419

One of the aims of our study is to determine
the ionizing groups of the enzyme by using
the kinetic parameters (Km and Vmax) and
accordingly to make a claim about the
reaction mechanism. However, since
Michaelis-Menten curves are sigmoidal
rather than hyperbolic, we could not
determine the inhibition type from

45 -
3,75 -
34

1,5 -
0,75

Lineweaver-Burk graphs.We determined
the kinetic parameters of Km and Vmax for
each pH with the Fig. P program running
under Ms-DOS. Using these Kkinetic
parameters, we drew the graphs suggested
by Dixon and Webb with Excel 7.0 running
under Microsoft Windows 95 (Figure 3-5).

4,5 55

6,5

7.5 85 9.5

pH

Figure 3. Computability of pKE values of ionizable groups from pKwm - pH plot
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pKES and pKES values of 10nizable groups from the logVmax - pH graph

pH

Figure 5. log (Vmax / Knm) - computability of pK% and pKZ values of 1onizable groups from the pH graph

Above pH = 8.68 or below pH = 6.15,
decreased activity may be a result of
irreversible inhibition of the enzyme. It can
be said that the change occurring between
pH =7.12 and pH = 8.68 and pH = 7.12 and
pH = 6.15 may be caused by inappropriate
ionic forms of the enzyme or substrate.
However, it can be said that the enzyme is
stable between pH = 6.15 and pH = 8.68.
The decrease in the enzyme activity at pHs
below or above the optimal pH is due to the
pH dependence of the Km constant of the
enzymatic reaction. These changes in pH
affect the ionizability of the groups in the
active centers of the enzymes. According to
the results obtained, the enzyme should
theoretically be inhibited reversibly at pHs
below 6.15 and above 8.68. However, from
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the reaction kinetics examined, the catalytic
activity of the studied enzyme did not
change much in slightly acidic regions (pH
=5.05, 5.62, and 6.15), but at pH 8.02 and
above, the catalytic efficiency of the
enzyme decreased significantly,even the
observation of inactivations can be
considered as an indication of the presence
of acidic amino acid residues in the active
center of the enzyme.

The effect of the concentration of
different hydrogen ions on the enzyme
activity is similar to the effect of other
activators or inhibitors, therefore the same
theory and kinetic methods can be used to
explain this effect. These investigations
may yield useful results in elucidating the
mechanism of the enzyme-catalyzed
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reaction. However, a limited number of
mechanisms are compatible with Kinetic
parameters. Because kinetic parameters are
produced with simplified models. In other
words, it is not possible to elucidate
complex mechanisms by this method.

Dixon and Webb found that pK values of
ionizing groups could be determined by
plotting logarithms of Kkinetic constants
(Vmax and Kwm) against pH. If this kinetic
analysis is indexed by acidic region A and
basic region B, for the free enzyme which
contains basically only two ionizable
groups for activity; pKm = -log Km or log
(Vmax / Km), pKZ and pKE values if plotted
against pH, It is stated that if log Vmax is
plotted against pH, pK£Sand pKES values
can be determined.

4. Conclusions

Although our results can be calculated as
6.15 for pK£ and 8.68 for pKE when Log
(Vmax / Kwm) is plotted against pH, they are
not in good agreement with Tipton and
Dixon's theoretical approaches. It has been
determined that the derived theoretical
relations are valid only for simplified
systems, and that enzymes with oligomeric
structure are not suitable models to confirm
Tipton, Dixon and Webb theories with
substrates in macromolecular structure.
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Analysis of International Lighting Criteria and Lighting Design in Light-Sensitive Areas
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Abstract

This study examines the amount of light and the quality of the lighting solution, the preservation of works of art,
and the perception of museum environments. Illumination of works of art should not be considered as merely
meeting the lighting standards of a museum. At the same time, work lighting and ambient lighting must be balanced
as a whole. Illumination and brightness levels, screen, and artifact positions must be selected according to precise
calculations. For this reason, lighting comfort that does not tire the eyes should be provided for the display and
comfortable perception of the works. When considering the annual light exposure period of a work of art,
irreversible damage should be considered. For this reason, the level of sensitivity to light is very important when
designing lighting in areas where works of art are exhibited. Lighting design depends on the goals and objectives
of a project. For all these reasons, light concept selection criteria should be calculated in detail in light-sensitive
areas such as museums.

Keywords: Light, photosensitivity, lighting design
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1. Introduction

Museums are places or structures where
works of art and science or objects useful
for art and science are stored, preserved, and
permanently or temporarily exhibited.
Museum buildings are places where various
social activities are held, mostly
exhibitions. In this way, museums provide
cultural and intercultural interaction. Since
the main function of the first modern
museums in the 18th century was to exhibit
works of art, museum buildings built for
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this purpose are generally rectangular in
plan and all walls are used for display
purposes.

In addition to their exhibition functions,
museums are also used in research and
educational studies. On the other hand,
today's museum buildings act like a work of
art with their iconic stances and create the
center of attention, attracting visitors'
attention with the objects exhibited in the
interior. Figure 1 shows the Louvre
Museum.
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Figure 1. Louvre Museum (URL-1)

In the Lighting Standards of Indoor
Working Areas, the illuminance level
distribution value, the glare value limit, and
the color rendering value are determined
according to the parts of the workplace and
the nature of the work done (Aykal et. al.,
2011; Efe and Varhan, 2020; Parlakyildiz et
al., 2020).

* [lluminance Level: The amount of
luminous flux per unit area (luminous flux
density) is called luminous intensity. The
unit is luxury. According to the standard,;
The illuminance level is between 2000-
100.000 lux in the open air and between 50-
500 lux at night.

» Reflectance Rate: Each surface has a
different reflectance size of incoming light.
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A dark surface absorbs more light than a
light surface, that is, reflects less light. The
reflectance ratio is found by the ratio of
reflected light to incident light.

* Glare: Glare can be caused by direct or
indirect light.

a) Direct glare: It occurs when looking
directly at the light source and as a result,
eye health is damaged.

b) Indirect glare: It occurs as a result of the
reflection of light from reflective surfaces
and the work done is adversely affected.

* Direct Illumination: It is the illumination
of a surface with light coming from a source
in a straight line. It is used in workplaces for
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fine works that require visual inspection and
where detailed inspection is important.

* Indirect Lighting: The illumination of the
environment distributes 90% of the
luminous flux to different surfaces and is
reflected from these surfaces. In terms of
efficiency, the reflecting surfaces should be
painted in light colors.

* Color Temperature of Light: The choice of
the color temperature of light has nothing to
do with physical temperature. The concept
of color temperature means the visible color
of the emitted light. A cooler light color
appearance is generally preferred in warm
climates, while a warmer light is preferred
in cold climates.

* Color rendering: Indicates how close the
light source is to the true colors of the
objects. The highest color rendering value
(CRI) is 100. This value decreases as the
light quality decreases. One of the most
important parameters in the perception of
colors is the perception of the eye. Colors
evoke different  physiological and
psychological effects for each individual.
According to the CRI, these effects can
create positive or negative consequences.
CRI offers the chance to organize an
environment according to the light
requirement. The structure of the object,
light transmittance, light reflection,
brightness, or opacity may cause different
results in seeing the object.

* Daylight: Daylight has a variable
phenomenon. It changes with time and
spectral composition. Benefiting from
daylight as much as possible will provide an
advantage in terms of cost. In addition, the
preference for daylight in workplaces is also
effective in terms of employee health and
safety.

2. Lighting standards i light-sensitive
areas

There are two basic criteria in the
illumination of museums and exhibition
spaces. The first is to ensure that the visitors
perceive the exhibited works correctly, and
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the second is to minimize the distortions
that may occur in the objects due to lighting.
These criteria should be taken into account
in the design of natural and artificial
lighting systems (Ozeng et. al., 2014;
Cengiz and Cengiz, 2018).

The desired illuminance value on the
exhibited objects varies according to the
effects of the objects on the light. According
to CIE-2001: Lighting of Indoor
Workplaces, objects are grouped according
to their sensitivity to light. While the
recommended limit for materials with
organic content is 50 Ix, there is no
mandatory limit value for the display of
light-insensitive objects such as stone,
glass, and metal. Since the correct
perception of the exhibited works is directly
related to the color of the light, care should
be taken in choosing the lamps with a color
rendering index (Ra) of 80 or above (CIE,
Lighting of Indoor Workplaces).

* Objects insensitive to light: Stone, metal,
ceramics, glass, gemstones, enamels, etc.

* Objects of low sensitivity: oil paint, glue
paints, natural leather, wood, horn, bone,
ivory, lacquers, some plastics

* Objects of medium sensitivity: vintage

fabrics, watercolors, crayons, vintage
carpets, prints and drawings, handwriting,
miniatures, wallpapers, natural science
examples

» Objects of high sensitivity: silk, some
volatile dyes, newsprint

It should be ensured that the surfaces on
which the paintings are hung should be
illuminated as properly as possible and that
the visitors can watch the works without
glare. Lighting devices should be placed in
such a way that they do not create
reflections on the painting surfaces, and the
frames used in the paintings should be
chosen in such a way that they do not create
shadows. In addition to general lighting, the
position of the visitor should also be taken
into account in determining the light
direction, especially in the illumination of
three-dimensional works. The light should
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be directed in such a way that it does not
create glare in the eyes of the visitor.

The colors, light reflectivity, and
textures of the wall, floor, and ceiling
surfaces are highly effective in the
perception of the works. The use of matte
surfaces gives positive results to prevent
reflections on the floor and walls. Different
materials are also affected by light
differently. For example, fading is more
common in watercolors than in oil
paintings. Some colors may disappear
completely, while others may remain in
their original state, which may disrupt the
color harmony in the picture. In oil paints,
on the other hand, the thickness of the paint,
the chemical structure of the paint, and its
sensitivity to light can reduce deterioration.
For this purpose, works should be
illuminated by taking into account the light
sensitivity of their materials. However, it is
recommended that the collections, which
are illuminated at the same levels, should be
exhibited in volumes close to each other to
enable the eye to adapt.

According to CIE-1986: Guide on
Interior Lighting, the maximum allowable
illuminance levels are specified depending

on the materials of the works. Low
sensitivity objects: 200 lux, Medium
sensitivity objects: 50 lux, and High

sensitivity objects: 50 lux are accepted as
the limit values. Accordingly, according to
CIE-157-2004: Control of Damage to
Museum Objects by Optical Radiation
standards, various limitations have been
introduced in terms of preventing
deterioration by considering the duration of
illumination of light-sensitive objects
together with the illuminance level. In this
study, illumination was made according to
the 50 lux illuminance condition specified
by CIE for medium and high-sensitivity
objects.

3. Lighting In Light-Sensitive Areas
Considering the psychological effect of
lighting in public areas, the importance of
artificial lighting is indisputable. Artificial
lighting enriches the perception of space by
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providing a better perception of the details
in the space. The circulation areas
illuminated with artificial lighting in
museums facilitate the change of visual
focus and draw attention to the artifacts
(Erkin and Onaygil, 2014; Cengiz et al.,
2015; Erkin et. al., 2008).

It is possible to group the works
exhibited in museums and exhibition halls
into paintings and paintings, sculptures and
reliefs, jewelry and showcases. The main
problem encountered in painting and
painting exhibitions is the brightness
differences caused by the uneven vertical
illumination level on the exhibition walls
(Parlakyildiz, 2023; Cengiz, 2022). In the
exhibition of paintings and paintings, the
artificial lighting system should be designed
in such a way that it does not cause
reflections on the exhibited objects.
Problems with reflection are often
encountered in pictures under glass. Care
should be taken so that the shadows are not
disturbing in the lighting of the sculpture.
For relief, the light should be directed
strongly, as the three-dimensionality is less
obvious. The correct choice of the direction
of the light and the shadow are important in
emphasizing the surface features of the
exhibited objects and the three-dimensional
effect of the sculptures (Ozkanli, 2022;
Ozkanl1, 2022). Showcase lighting can be
done from inside or outside the showcase.
The main problems in window lighting; The
specular reflections on the glass surface are
the shadows of the visitors or objects around
the reflective surface on the showcase and
the heat increase in the showcase caused by
the lighting devices. Transparent barriers
designed between the light source and the
exhibited object prevent unwanted heat
from damaging the object and protect the
space from unnecessary heat increase. In
cases where the showcases are illuminated
from within the glass space, lighting
devices are usually placed in the spaces left
in some or all of their upper points (Cengiz,
2022). Attention should be paid to the
direction of the light by hiding the light
source from the audience. To maintain the
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lighting devices mounted on the showcases,
it should be aimed that the accessibility is
easy and that the exhibited objects are not
damaged during the repair or replacement.
If the light source is positioned outside the
showcase, the source should be above the
front surface of the showcase, the light
direction should be perpendicular to the
ground plane, and the viewer's shadow
should be prevented from falling on the
work. The causes of specular reflections on
horizontally or vertically designed glazed
surfaces are luminous ceilings, luminous
sections at the top of the walls, illuminated

ceilings, or various devices placed in
inappropriate places. For these reasons, it is
necessary to increase the brightness of the
exhibited objects as much as possible to
prevent situations that cause discomfort and
to keep the brightness of the surfaces that
are thought to disturb the visitor as low as
possible. Reflections can be reduced by the
use of glasses with matt outer surfaces or
coated with special films in the showcases
(IESNA, 2000). The Turkish-Islamic Art
Museum, where silk carpets with high
sensitivity are exhibited, can be seen in
Figure 2.

4. Lighting design and implementation

One of the most important parameters in
the perception of objects is the perception of
the eye. Colors evoke different
physiological and psychological effects for
each individual. Accordingly, these effects
can create positive or negative results. The
structure of the objects, light transmittance,
light reflection, brightness, or opacity make
the object easier or harder to see. Therefore,
the lighting design is the decisive parameter
in this study.

The lighting quality should always
provide adequate visual performance for the
task involved. Average illuminance level,
homogeneous distribution, glare control,
and color rendering are the quality
parameters taken into account in providing
visual comfort. Inadequate lighting makes
documents or computer screens difficult to
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Figure 2. Turkish-1slamic Art Museum where silk carpets

A

igh sensitivity are exhibited (URL-2)

with

see due to inappropriate lighting levels,
glare, and unwanted shadows. Insufficient
lighting prevents the correct perception of
the environment, objects, and colors.
Artificial lighting systems can be beneficial
in environments such as museums where
daylight cannot be utilized sufficiently.
However, excessive lighting damages the
works in exhibition areas such as museum
environments. For this reason, the optimum
light balance should be adjusted according
to international lighting standards.

4.1. Hluminance level

The illuminance level, which is the ratio
of the incident luminous flux per unit of
time to the surface area, is obtained by
dividing the luminous flux of the surface by
that surface area. Its symbol is 'E' and its
unit is Ix. Mathematically, E (llluminance
Level) is called the ratio of Luminous Flux
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to Area. While the intensity of light falling
on a certain surface area does not change,
the level of illuminance in that area does not
change. "Lighting quality” changes.
However, although the light intensity
remains the same, the level of illumination
depends on the change in distance. In
general, when referring to measured and
recommended illumination levels, reference
is made to values reaching the horizontal
working plane (Yavuz et al., 2019; Cengiz
and Cengiz, 2018; Parlakyildiz et al., 2020).
According to CIE criteria, an average of 50
lux condition was tried to be provided in the
museum environment for medium and high
sensitivity works. The ceiling height where

the lamps are located is 6 m. For this reason,
the distance between the surface to be
illuminated and the lamp is included in the
calculation as 6 m. Luminaires to be used in
area lighting have been selected according
to the lighting level, the brightness level of
the area and walls, lighting homogeneity,
and economic criteria. Calculations were
determined according to the point
illumination method. The lighting system
for area-surface parameters is in a double-
row suspension arrangement. The top view
of the area where the Point Illumination
Calculation is made is shown in Figure 3
(URL-3).
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Figure 3. Top view of the area where Lighting Point Calculation is made

As lighting parameters, features such as
distance between lamps, lamp height, lamp
distance to the surface, IP protection class,
pollution rate, cleaning time, and
maintenance factor were selected. For the
luminaire parameters, variables such as the
angle of the luminaire relative to the
surface, the power of the luminaire, its life,
and the luminous flux were taken into
account in the calculation. LED luminaires
with a luminous flux value of 10500 lumens
were used in the museum environment. The
luminaire angles were chosen as 0, the floor
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reflectivity of 0.10, and the maintenance
factor of 0.93 (for less polluted
environments cleaned annually). A closed
area with insufficient natural lighting is
selected. The working area is 10.50 m wide
and 63 m long. The area between the two
luminaires where the point lighting
calculation is made is divided into 90
points. The average illuminance level
(Eaverage) for each rectangular area was
calculated by dividing the 10.50 m * 63 m
area into 90 equal parts of 2.10 m * 1.167 m
dimensions. Eaverage Should provide 50 lux.
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Table 1. Lighting parameters for the museum environment

Lighting parameters
Height of lamp from ground (m) 6
Distance between luminaires (m) 21
Armature Angle (degree) 0°
Type of the Lamp LED
Lighting Arrangement Double row
Lamp luminous (flux) 10500
Area Length (m) 10.50
Area Width(m) 63
Ground reflectance factor 0.10
Maintenance Factor (once a year) 0.93
Height of lamp from ground (m) 6

In Table 1, the condition that the Eaverage
value is 50 lux and above for 90 points in
the selected area for the lighting scenario

has been checked. Illumination values of 90
points calculated for illumination in the
museum environment are shown in Table 2.

Table 2. Illuminance values for 90 points calculated for direct lighting

Emin=17,63 Lux Emax=123,83 Lux Eaverage=49,94 Lux Uo0a=0,36 Ula=0,14
1,050 3,150 5,250 7,350 9,450 11,550 13,650 15,750 17,850 19,950
0,583 38,766 30,593 23,754 18,799 17,626 17,628 18,805 23,765 30,609 38,792
1,750 49,595 41,865 31,024 25,228 27,352 27,354 25,234 31,035 41,881 49,621
2,917 67,785 55,924 41,552 38,190 42,145 42,147 38,196 41,563 55,941 67,812
4,083 100,708 86,964 59,396 55,984 57,911 57,913 55,990 59,406 86,980 100,734
5,250 123,802 108,550 68,589 61,878 61,926 61,928 61,884 68,600 108,566 123,828
6,417 100,708 86,964 59,396 55,984 57,911 57,913 55,990 59,406 86,980 100,734
7,583 67,785 55,924 41,552 38,190 42,145 42,147 38,196 41,563 55,941 67,812
8,750 49,595 41,865 31,024 25,228 27,352 27,354 25,234 31,035 41,881 49,621
9,917 38,766 30,593 23,754 18,799 17,626 17,628 18,805 23,765 30,609 38,792
In the calculation made, the condition of protection, and energy conservation.
providing 50 lux illumination level [llumination levels must be within

according to the conditions specified in the
CIE standards is provided in environments
where there are light-sensitive
materials/works, that is, in an exhibition
area. Eaverage: Calculated as 49.94 Lux. In
this way, a value of approximately 50 lux
was reached, preventing light-induced
damage to the silk carpets in the carpet
museum.

5. Results

Lighting design should be handled with
care so that the works exhibited in light-
sensitive areas can be watched for
generations without deterioration and
various works of art are presented to the
visitors. In this process, it is seen that each
area lighting project requires a unique
solution according to the international
parameters specified in the CIE standards.

The selection and placement of lamps
and devices should be carried out by the
correct perception of the works, their
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acceptable values for the preservation of
exhibits.

The museums in Turkey should be
designed in terms of lighting, and necessary
studies should be carried out in terms of
lighting design to ensure that the artifacts
are perceived correctly by the visitors and
preserved as much as possible, and
transferred to the next generations.
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Ozet

Giiniimiiz teknolojisinde kullanilan araglar yoluyla elde edilen veriler yeni anlatim ve ifade bigimleriyle birlikte
sanat yeni bir boyut kazanmig ve sanatgilar izleyicinin ihtiyacini karsilayacak yeni goriintiileri olugturma yoluna
gitmislerdir. Cevremizde ger¢ek zamanli bilgileri kaydeden kameralar, haber servisleri, miizik, video gibi
teknolojik ara¢ ve geregler yogun bilgileri barindiran veri tabanlart olugturmaktadir. Bilgisayar teknolojisi ile
stirekli akigkan halde olan bilgilerin soyut data verilerinin sanat¢i tarafindan birtakim iglemlerden gegirilerek
gorsellestirilmektedir. 1995 yilinda Natalie Jeremijenko'nun “Live Wire” isimli projesiyle veritaban1 bilgisayar
haritalama yontemiyle teldeki titresimlerle ilk kez gorsellestirilmigtir. Sanal mekanlar ve akiskan mimariler
kiiratorligiinii Jean-Frangois Lyotard'in yaptig1 Los Inmateriales sergisinde yer alir. Los Inmateriales sergisinden
birkag¢ yil sonra, Marcos Novak, akiskan mimariyi iiretken bir siber uzay modeli ve milkemmel bir maddi varlik
olarak kavramsallastirdi. 2021 yilinda Refik Anadol, “Makine Hatiralari: Uzay” serisinde teleskoplardan ve
uydulardan elde ettigi soyut verileri akiskan bir bigimde gorsellestirdi.

Anahtar Kelimeler: Soyut sanat, dijital sanat, medya gorsellestirme

Visualization of Abstract Data in Fluid Form in New Media Art

Abstract

With the data obtained through the tools used in today's technology, art has gained a new dimension with new
expression and expression forms and the artist has gone to create new images that will meet the needs of the
audience. Technological tools and equipment such as cameras, news services, music and video recording real-
time information in our environment create databases that contain intense information. With computer
technology, the abstract data of the information, which is in a constantly fluid state, is visualized by the artist by
going through some processes. In 1995, with Natalie Jeremijenko's project named “Live Wire”, the database was
visualized for the first time with the vibrations in the wire by computer mapping method. Virtual spaces and fluid
architectures are featured in the Los Inmateriales exhibition curated by Jean-Frangois Lyotard. A few years after
the Los Inmateriales exhibition, Marcos Novak conceptualized fluid architecture as a generative model of
cyberspace and a perfect material entity. In 2021, Refik Anadol fluidly visualized the abstract data he obtained
from telescopes and satellites in his “Memories of Machinery: Space” series.

Keywords: Abstract art, digital art, media visualization
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1. Giris

Sanat var oldugu giinden bugiine farkl
formlar igerisinde karsimiza c¢ikmistir. Her
sanat eseri kendi igerisindeki dinamikleriyle
birlikte bagli olduklari sanat akimina gore
sekillenmis, yeni ifade bi¢cimlerinde kendisini
gostermistir. Kagit, tuval vb. yiizeylerde
yapilan geleneksel sanat yontemlerinin yerini
kavramlar, hazir nesneler ve gilinilimiizde
makineler, bilgisayarlar almistir. Sanayi
devrimiyle birlikte yasami etkileyen
makinelerin varlig1 sanat¢ilarin  yaratim
sirecini de etkilemis ve alternatif
medyumlarin kullanimi sanatgilarin ilgisini
¢cekmistir. Glinlimiizde yeni medya sanati
olarak tanimlanan, teknolojinin sundugu
imkanlarla elde edilen verilerin, gorsellerin
sanat eseri olarak degerlendirilmesiyle sanat
eskisinden ¢ok farkli bir boyut icerisinde
girmis, ifade olanaklar1  genislemistir.
Bilgisayar teknolojisiyle iiretilen dijital sanat,
yeni medya sanati igerisinde yer almaktadir.

Birgok  sanat¢i, bilgi akisinin  hizla
gerceklestigi  bilgisayar caginda irettigi
dijital sanat eserlerinde bu akiskanligi

gorsellestirmektedir. Insanoglu acisindan
bilim, kiiltiir ve teknolojideki gelismelerinin
temeli, daha iyiye ulagsma arzusuyla yeni
arayiglardan  kaynaklanmaktadir.  Clinki
insan  diisiinebilen ve  diistindiiklerini
tasarlayabilen, zihinsel ve bedensel yetileri
sayesinde tasarilarin1 uygulamaya dokebilen
bir varliktir. Diisiinebilme ve diistindiiklerini
uygulayabilme yetenegi sayesinde giincel
hayatta karsilagtigimiz  tiim  teknolojik
iriinler veya eserler hayat bulmaktadir
(Cengiz ve ark., 2015; Cengiz ve Cengiz,

2018). Yine bu dogrultuda tiim sanatsal
faaliyetlerde birer teknolojik iiriin gibi insan
tarafindan tasarlanarak sanat diinyasinin
hizmetine sunulmaktadir. Insanmn diisiinme
yetenegi sayesinde insanlik, kendisini siirekli
yenileyerek, gelisen bilim, teknoloji ve sanat
kiiltiiriinii olusturmustur (Ozkanli ve Cengiz,
2022). Sanat ve tasarimin geleneksel bakis ile
baslaylp, sanatin teknolojik olanaklarla
harmanlanmasi1 sonucunda meydana gelen
sanat-teknoloji birlikteligi giinlimiizde hizla
gelismektedir. Yani eski ile yeninin birlikte
gelismesi  s6z konusudur. Bu gelisim
sayesinde magara duvarlarindaki resimlerden
lahitlere, sembollerden olusan ifadelerden
yaz1  karakterlerine  ulasilmistir.  Yine
papiriislerden matbaaya veya tuvallerden
1518a duyarl kagitlara ve 151k hassasiyeti olan
ylizeylere ve hatta tiipli monitorlerden 3
boyutlu sanal gorsel tasarimlara ulagmak
miimkiin olmustur (Eren ve ark., 2017; Cengiz
veark., 2017). Ilk insan ilkel araglarla magara
duvarlarma ¢izmisken, giiniimiiz insani
fiziksel ve dijital nesnelerin es zamanl
kullanarak, ger¢ek zamanl etkilesime imkan
saglamaktadir (Cengiz, 2022). Bu degisim
sirekli olarak teknolojik alanda devam
ederken ayni anda eszamanli olarak sanat ve
tasarimda da giincellenmektedir. Olusan yeni
kiiltiirel birikim ve teknolojik gelismislik
soyut verilerle geleneksel sanat1 birlestirerek
dijital sanati olusturmaktadir (Ozkanli ve
Cengiz, 2022). Yani kademeli olarak olusan
yeni vizyon, soyut verilerle sanatin

dijitallesmesini saglayarak sanatta farkli bir
bakis acisina davetiye c¢ikarmaktadir. Sekil
1’de Magarada Yasam ve Arjantin Eller
Magarasi goriilmektedir.

3 S Dt
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Filozof Lev Manovich’e gore, Hangi
tiirden gorseller birbirine bagl kiiresel bilgi
toplumunun ihtiyact i¢in uygundur? Bir
toplum tiim alanlardaki veriye ve tiim
katmanlara ulagmay1 saglayan baglantilara
kendisinden 6nceki sanayi toplumundan daha
fazla ihtiya¢ duyar. Bu baglantilar, karmasik
sistemlerin ¢ok daha karmasik hale geldigi
genis ve gergek zamanli bilgileri bulunduran
haber servisleri, sensér aglari, gozetleme
kameralaridir. Biitliin bunlar insan
kiltiiriiniin  simdiye kadar sahip oldugu
goriintiilere yeni talepler ve nihayetinde yeni

gorlintiilerin ~ olusturulmasim1  gerektirir
(Manovich, 2001).
Insan, neredeyse gercek zamanl

olarak bliylik miktarlarda veri {retip
topladigindan, gizledikleri sinyalleri dinamik
olarak temsil edebilen ve gosterebilen glicli
sistemlere ithtiyac vardir. Verileri
gorsellestirme boyle dogmustur. 20. yiizyilin
sonundan bu yana ve ¢ok sayida sanatci,
bilim adami ve miihendisin ¢alismalari
sayesinde, veri gorsellestirmenin gelisme
sekli, giderek daha fazla talep gbren ve genis

kiiltiirel baglamlara kademeli olarak dahil
edilmistir.

Bilgi gorsellestirme, bilgisayarlarin  son
yillarda miimkiin kildig: kiiltiirel siire¢lerden
biridir.  Giinlimiizde  veri  kiimelerini
gorsellestirmenin ~ yan1  sira  sistemler,
Bilgisayar  bilimcileri ayrica  dinamik
gorsellestirmeler gelistirebilir ve bilgileri
cevrimici olarak ekleyebilir. Gorsellestirme
kavrami, kendi basmna asla grafik olmayan
ol¢iilebilir verilerin (meteorolojik sensorlerin
Ol¢timii, borsa endeksleri, belirli bir liriiniin
satigy miktar1 vb.) grafiklerle degistirildigi
farkli durumlari temsil etmek i¢in kullanilir.

Veritabanlarint  kullanan ilk  bilgisayar
haritalama  projelerinden  biri  Natalie
Jeremijenko’'nun  Live  Wire  (1995)
projesiydi. Jeremijenko, 1990'arin

ortalarinda Xerox PARC sirketi i¢in ¢alist1 ve
agin davranigina gergek sirali zamanda tepki
veren islevsel bir metal tel heykel
gelistirmistir. Bu ¢alismada bilgi alisverisinin
yogunluguna gore telin titresim hareketleri
gbzlemlenir. Sekil 2’de Natalie
Jeremijenko'nun Live Wire (1995) Projesi
goriilmektedir (URL-2).

Sekil 2. Natalie Jeremijenko'nun

2. The Immaterials (Les Immatériaux)
(1985) Sergisi

Veritabanlar1 muhtemelen bir sonraki
kiiltiirel tezahiirdiir. Bilgi akisinin izlenmesi
diger alanlar1 da etkiler: Sehir, yeni
sirdiiriilebilir ~ hibritlesme  bi¢cimlerinin
yaratilabilecegi ana baglam haline geldi.
Diger bir deyisle, farkli gorsellestirme ve veri
temsil sistemleri ile hibrit modeller {irettigi
icin mekanlarin aydinlatmas1 ve tasarimi
O6nemli bir rol oynamaktadir. Sonug olarak,
binalarin genis cepheleri, sozde akiskan
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Live Wire (1995) Projesi

mimaride temsil aract olarak
kullanilmaktadir. Yapay ortamlar insa
etmenin bir yolu olarak akigkan mimari, bilgi
devriminin iirettigi mekansal genisleme i¢in
Oonemli bir rehber olmustur. Erisimlerden ve
yollardan, otoyollardan ve bilgisayar
merkezlerinden olusan bir veri mimarisinden
veya bilgi  mimarisinden  bahsetmek
yaygindir. Neuromancer kitabinda William
Gibson, burayr gokyiiziinden goriilen Los
Angeles sehriyle karsilagtirir. Tam bu andan
itibaren, Gibson tarafindan Onerilen bir arazi



MAS JAPS 8(1): 183-191, 2023

par¢asinin merkezi olmayan goriintiisii,
gercekligin haritalanmasi ve cografi analizi
icin herhangi bir bilgisayar programinin
temel tanimi1 haline geldi. Bahsedilen
genigletilmis  alan, kentsel = metaforu
gercekten maddi olmayan bir mimari bigime
doniistiiren bilgisayarlar ve bilgi depolama
sistemleri ile bir arada var olur. Gibson'in
Neromante'de siberuzay teriminin
anahtarlarin1 acikladig1 siralarda, Fransiz

entelektiiel Jean-Francoise Lyotard'in Paris'te
Georges Pompidou Merkezi'nde, yeni
teknolojilerin c¢esitli insan uygulamalarinin
mimarlik ve sanat {izerindeki etkisini
yansitan The Immaterials (Les Immatériaux)
(1985) sergisinin  kiiratori ~ olmasi
semptomatiktir. Sekil 3’te Kiiratorliiglini
Jean-Francois Lyotard'n  yaptigi  Les

Immatériaux (1985) sergisinden bir goriintii
goriilmektedir (URL-3).

Sekil 3. Kiiratorliigiinii Jean-Frangois Lyotard'm yaptig1 Les Immatériaux (1985) sergisi (URL-3)

Lyotard, elektronik iiretimin 6zlinde yer alan,
onemsizlik adi verilen yeni bir 6nemlilik
bicimi varsayar. Bu maddi olmayan ilkeler,
insanin  maddeye  hiikmederek  doga
tizerindeki ustlinliiglini gelistirdigi insan ve
doga arasindaki klasik iligkiyi degistirir.
Bilgisayar, bilgiyi kontrol ederek ve
goriintiileyerek insan1 bu rolden uzaklastirir.
Lyotard, "dil sisteminin maddi sistemin
yerini aldigin1" ve kararli bir {iriin veya
madde  Kkavrammnin  yerini  etkilesim
kavraminin aldigini onaylar. (Lyotard, 1984)
Lyotardn  amaci temelde felsefiydi;
onemsizlik ¢aginda insanin postmodern
durumunu  tanimlar.  Lyotard, maddi
gergekligin postmodern durumunu
karakterize etmek i¢in (ayn1 etimolojik kokii
paylasan kelimeler iizerinde bir oyun
kullanarak) iletisim semas1 (verici, alici, kod,
gonderge ve anlam) hakkindaki tartismayi
yeniden agti: matériau — materyal— (destek
mesajlarin), matris — matris— (mesaj kodu)
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donanimlar (donanim mesaji), matiére —
content— (mesajin  Ozili), maternité —
maternity— (gonderen islevi). (Déotte, 1985)
Lyotard, serginin biiyiik bir bolimiinii yeni
teknolojilerde meydana gelen degisiklikleri
gostermeye ayirdi ve halkin bu gergekligi
sozde soyut teknolojilerin (biyoteknoloji,
bilgi aglari, vb.) analojileri araciliiyla
deneyimleyebilmesini  istedi. Lyotrad'in
kendi sozleriyle:

"Madde ve malzeme olduklart gibi
goriinmiiyor. Sadece insan algisindan olusan
ve somut olmayan konturlardan ve
ylizeylerden baska bir sey goérmiiyoruz.
Kendisini kaybolacakmis gibi hissedebilen
kisi aslinda daha o0zgiir bir baglantida
kendisini gorebilir" (Lyotard, Thackara
(1988). Sekil 4’te Kiiratorliigiinii Jean-
Francois Lyotard'in yaptig1 Les Immatériaux
(1985) sergisinin plan1 gorilmektedir (URL-
4).
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pi(“-. de 'exposition

Sekil 4. Kiiratorliigiinii Jean-Frangois Lyotard'in yaptigi Les Immatériaux (1985) sergisinin plani. (URL-4)

Lyotard, Centre Georges Pompidou'dan
"yeni medya" iizerine bir sergi tasarlama
teklifini aldiginda, Fransiz teorisyen Le
différend'i (1983) yaymlamisti. Yazar bu
yayininda tekil ontoloji teorisinden s6z eder.
Fransiz yazarin bu terimi, tekil olanin
hibritlesmesinin, o zamanlar imkansiz olan
seyi gerceklestirirken 6nemli bir rol oynadigi
bir diferansiyel ag yaratmak i¢in kullanmasi
sasirtict degildir. (Lyotard, 1984)
3. Akiskan Mimari

Yeni medyayr destekleyenlerin  ve
gelistiricilerin  karsilastigt ana sorunlardan
biri, kendi genetik metamorfozlariydi (agikga
Onemsiz bir durumdan, bi¢imsel olarak kati
bir sOyleme dogru). Los Inmateriales
sergisinin sunumundan birka¢c yil sonra,
Marcos Novak, akiskan mimariyi iiretken bir
siber uzay modeli ve milkemmel bir maddi

varlik olarak kavramsallastirdi. Novak'in
akiskan mimari tanimi, s6z konusu alanin ana
kalitesinin kendi esnekligi ve degiskenligi
oldugunu 6ne siiriiyor; Modernligin pesinden
kostugu dayaniklilik ve katilik geride kald.
Belki daha az belirgin bir sekilde, ancak daha
az onemli olmamakla birlikte, bu Onerilerin
stirecsel ve etkilesimli dogas1 aracilifiyla
siber uzayin yapist ile akigkan mimari
arasinda belirli benzerlikler buluyoruz.
Bugiin mimarlik yalnizca mekan agisindan
degil, ayn1 zamanda kullanicinin varsayimsal
ithtiyaclarini tanimlamamanin aksine onlara
uyum saglayan yerler ve mekanlar maddi
zaman agisindan da dustniiliir. Sekil 5’te
Novak'in, siber uzayr mimarinin geleneksel
uygulamalarina enjekte ederek mimariye
yaklagimi (1999) goriilmektedir (URL-5).

Sekil 5. Novak'in, siber uza1 mimarinin geleneksel uygulamalarina enjekte ederek mimariye yaklaslm, 1999, (URL-5)
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4. Refik Anadol’un Akiskan Sanati
Refik Anadol, NASA JPL is birligi ile
uzay verilerinin toplanmasiyla ortaya ¢ikan
ve 2021 yilinda Istanbul’daki Plevneli
Galeride  sergilenmis olan  “Makine
Hatiralari: Uzay” isimli eserinde, makineden
elde  edilen algoritma  Ogretilerinin
kullanilmasiyla  dijital sanatla  evreni,
makineyi, insan duyularmi, bellegi ve
hatiralar1 incelemis yapay zekayla gorsel ve
isitsel bir performansla goriinmez olani
goriintir hale getirmistir (Miller, 2019).
Dijital  verilerle, yapay zekayla
olusturulan gorsel enstelasyonlarin yer aldigi
Makine Hatiralari: Uzay” sergisi yasadigimiz
diinyadan c¢ok farkli bir diinyadir. (Anadol,
2020) 1980’li yillarda Carl Sagan’in

“Cosmos” 1simli bir programda “bizi hi¢ var

olmamis diinyalara gdtliren hayal giiclimiiz

olmazsa hicbir yere gidemeyecegimizi”

sOylemistir (Finn , 2020).

Refik Anadol, soyut olan uzaysal
eserlerinde kurgulayip hikayeler

verileri

olusturmakla sonsuz hayal giiclinlin dijital
sanat tirtinlerini kamusal diizeyde aktarmistir.
Iki ayri boliimden olusan serginin konu
basliklar1 “Hatiralar” ve “Diigler” dir.

“Hatiralar” baghkli boliimde yapay
zeka ile elde edilen soyut uzaysal veriler bir
araya getirilerek renk pigmentleriyle beraber
akiskan bir gorsellige dontigmektedir. Bu
boliimde Diinya, Mars, Evrenden Uzay
Teleskoplar1 ve uydulardan elde edilen iki
milyondan fazla goriintiiden faydalanilarak
su ana kadar yapilmis en biiylik uzay temal
sanat eserlerinin oldugu veri tiineli isimli bir
sunum bulunmaktadir. Teleskoplardan elde
edilen ham gorsellerden olusturulan “hatira”
isimli  enstelasyonlar izleyicilere farkl
deneyimler ve gorselligin yam sira yapay
zekanin somutlastirildigr bir bilgi agini
sunmustur. Sekil 5’te Refik Anadol, Serginin
Hatiralar kismindaki Uzay Verilerinin
Tablosu (URL-6) ve Sekil 6’da Refik
Anadol, Su, Toprak ve Gokylizii eserleri
goriilmektedir (URL-6).
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Sekil 7. Refik Anadol, Su, Toprak ve Gokyiizii, 2021, Istanbul (URL-6)

Anadol, topragi anlatirken gorsellerin kare
biciminde birlestirilmesiyle olusturulan bir
anlatimi tercih etmistir. Kirmizi, mavi ve sart
renklerle topragin, dairesel bicimlerle mor
rengin tonlartyla gokyiizliniin  renkleri
gecisleri arasinda bir akiskanlik saglamistir.
Mavi, sart ve kirmizi 1sik renklerinin de
gorsellerde yansidigi goézlemlenir. Sergide
“Diig” ad1 verilen ikinci bolimde yapay zeka
tarafindan olusturulan soyut bir mekana ii¢

boyutlu heykellerin akigkan hareketlerinin
yerlestirildigi enstelasyonlar bulunmaktadir.
Hatiray: temsil eden gercekligi olusturan bu
heykeller ~ ISS, Mars ve  Hubble
teleskoplarindan alinan verilerin li¢ boyutlu
baskilariyla olusturulmustur. Sekil 7°de
Refik Anadol, Uzay Verilerini Fiziksel

Mekan Igerisindeki Uretimine dair eserler
goriilmektedir (URL-8).

Sekil 8. Refik Anadol Uzay Verilerini Fiziksel Mekan I¢erisindeki Uretimi, 2021, Istanbul (URL-7)
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5. Sonuglar

Yeni Medya ve Siber Uzayin maddi
olmayan karmagsikligin1 sezgisel olarak
temsil edebilen, tipolojisi ve siirecleri
hakkinda derin bir anlayisa ulagan yeni bir
goriinti  tiirii  arayisi,  muhtemelen
cagdaslarin yaraticilarinin karsilasabilecegi
en biiyiik zorluktur. Bilgisayar
Teknolojisiyle yapilan ¢aligmalarda Natalie
Jeremijenko'nun “Live Wire” projesiyle
bilgi akiginin yogunlugunu
gorsellestirmistir. Lyotard, “Les
Immatériaux” sergisiyle yeni teknolojilerde
meydana gelen degisiklikleri gostermis ve
izleyicinin soyut teknolojilerin
(biyoteknoloji, bilgi aglari, vb.) analojileri
araciligiyla deneyimleyebilmesini
saglamistir. Marcos Novak, akigskan
mimariyi Uretken bir siber uzay modeli ve
mitkemmel bir maddi varlik olarak
kavramsallastirmistir. Refik Anadol, soyut
olan uzaysal verileri eserlerinde kurgulayip
hikayeler olusturmakla sonsuz hayal
gliciinlin dijital sanat iirlinlerini kamusal
diizeyde aktarmistir.
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