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AMAC VE KAPSAM

Gaziosmanpasa Universitesi Ziraat Fakiiltesinin 1985
yilindan beri hakemli v bilimse siireli yayinidir.Tokat
Gaziosmanpasa Universitesi Ziraat Fakiiltesi Dergisi,
Tarim bilimleri (tarim ekonomisi, zootekni, biyosistem
miihendisligi, tarla bitkileri, su iriinleri mithendisligi,
bahge bitkileri, bitki koruma, toprak bilimi ve bitki
besleme) alanindaki uluslararasi bilimsel makaleleri
Tiirkge ve Ingilizce olarak yaymlamay1 amaglamaktadr.
Dergi yilda en az iki kez basilir. 2014 yili itibariyle
senede 3 baski yapmustir.

YAYIN POLITIKASI

Dergide yaymlanacak makaleler Ingilizce yaymlanir.
Makaleler incelenmek iizere dergiye sorumlu yazar
tarafindan sunulur. Sunulan makalelerin baska bir yerde
yayinlanmamis olmasi gerekir. Telif Hakki Devir
Sozlesmesi Formu tiim yazarlar tarafindan imzalanmig
olmalidir.

Dergimizde yaymlanacak makaleler arastirma ve yaym
etigine uygun olmak zorundadir. Etik kurul karar
gerektiren klinik ve deneysel hayvan ¢aligmalari i¢in ayri
ayrt etik  kurul onayr alinmig olmali ve
belgelendirilmelidir. Dergimize goénderilecek bilimsel
yazilarda, ICMJE (International Committee of Medcial
Journal Editors) tavsiyeleri ile COPE (Committee on
Publication Ethics)’'un "Editdor ve Yazarlar igin
Uluslararas: Standartlar"1 dikkate alinmaktadir.

Dergiye sunulan makale, Dergi Sekreteryas: tarafindan
yazim kurallar1 ve igerik agisindan 6n degerlendirmeye
alinir. Dergide basilacak nitelikte bulunmayan makale
yazara iade edilebilir. Uygun bulunanlar ise bilimsel
acidan degerlendirilmek iizere konusunda uzman
hakemlere ( maksimum 15 giin siire i¢in) gonderilir.
Hakem incelenmesinden sonra basima uygun olmayan
makaleler yazara bildirilir, makaleler iade edilmez.
Hakem onayindan gecenler ig¢inde diizeltme yapilmasi
istenen makaleler gerekli dokiimanlarla yazara iletilir.
Yazar gerekli diizeltmeleri en kisa siirede (maksimum 15
giin) tamamlayarak dergi e-posta adresine gonderir.
Editorler kurulu nihai kararimi vererek makaleyi uygun
bulursa basim iinitesine gdnderir. Basimina karar verilen
ve diizeltme igin yazarmma gonderilen eserde, ekleme
veya ¢ikartma yapilamaz.

Bir yazarin derginin ayni sayisinda ilk isim olarak, en
fazla iki eseri basilabilir.

Yayinlanan makalelerin tim
yazar (lar)ma aittir

sorumlulugu

AIMS AND SCOPE

Journal of Agricultural Faculty is scientific, peer
reviewed journal and belonged to the Tokat
Gaziosmanpasa University Faculty of Agriculture since
1985. Journal of Agricultural Faculty of Tokat
Gaziosmanpasa University aims to publish the
international  scientific ~ paper on  agriculture
sciences (agricultural economics, animal science,
biosystems engineering,  field  crops,  fisheries
engineering, horticulture, plant protection, soil science
and plant nutrition). The journal is published at least
twice in a year. The journal was published three issues
in a year at 2014 year.

PUBLISHING POLICY

Manuscripts are published in English. The manuscripts
are submitted to the journal from Turkey and the other
countries for review by corresponding author. The
manuscript submitted should not have been submitted
and published in another journal

Manuscripts  published in our journal must be
appropriate to the research and publication ethics.
Separate ethical board resolutions are needed for each
clinical and experimental study on animals which
requires ethical board decision. International
Committee on Publication

Ethics’ (ICMJE) recommendations and Committee on
Publication Ethics’ (COPE) “International Standards
for Editors and Auditors” should be taken into
consideration for the scientific manuscripts sent to our
Journal.

Submitted manuscript to the journal is considered to
preliminary assessment by the Editorial Board of
journal. The Editorial Board has the right to decline
the manuscript in event the manuscript does not meet
the journal publishing rules. Manuscripts that meet the
basic requirements are numbered and sent to three
referees, experts in particular field of science, to peer
review process (for max. 15 days period). Then, if the
referees do not find the manuscript for publication, the
related manuscript are not returned to the author,
manuscript are archived. After peer reviewing, if the
referees find the manuscript for  publication with
requires revision and corrections, author is informed,
and the referee’s suggestions and the related
documents are sent to the corresponding author. The
author is sent the corrected and revised manuscript to
the Editorial Board as soon as possible (max. 30
days). Then, Editorial Board takes the final decision
(positive or negative) for publication of manuscript.
For the content of the accepted manuscripts, no
editing, changes, including addition or deletion, can be
made.

Only two manuscripts of each author, as the first
author for one of the manuscript, can be published in
same issue of the journal.

The author(s) are responsible for the content of the
published manuscripts






ETIiK ILKELER VE YAYIN POLITIKASI

YAYIN ETiGi ILKELERI

Gaziosmanpasa UniversitesiZiraat Fakiiltesi Dergisi,
yayin politikasinda akademik ilke ve etik degerlere
baghdir. Etik ilke ve degerlere iliskin ulusal ve
uluslararas1 standartlara uygun olarak yaym hayati
stirdiirmektedir. Bu kapsamda, COPE (Committee on
Publication Ethics) tarafindan belirlenen standartlar ve
YOK "Bilimsel Arastirma ve Yayin Etigi Yonergesi"nde
belirlenen esaslar dikkate alinmaktadir
(https://publicationethics.org/,
https://www.yok.gov.tr/Sayfalar/Kurumsal/mevzuat/bili
msel-arastirma-ve-...). Makale degerlendirme siirecinde
kabul edilen arastirma ve yayin etigi standartlarina
aykirilig1 tespit edilen eserlerin yayin talebi reddedilir.
Eserin yaymlanmasindan sonra sz konusu aykiriligin
tespit edilmesi halinde eser yayindan kaldirilir.

Hakemli dergide yayin ilkeleri ile ilgili tim taraflardan
(yazar, dergi editorii, hakem ve yaymmeci kuruluslar)
beklenen genel etik davraniglar ve sorumluluklara iligkin
tanimlamalar asagida belirtilmektedir.

Yazar(lar)in Sorumluluklari

* Kaynakga listesi eksiksiz olmalidir.

» Intihal ve sahte veriye yer verilmemelidir.

* Ayni aragtirmanin birden fazla dergide yayimlanmasina
tesebbiis edilmemeli,

* Bilim aragtirma ve yayin etigine uymalidir.

* Tiim yazarlarin arastirmaya katkis1 bulunmalidir.

* Makalede gecen tiim veriler gercek ve orijinal olmalidir.
* Tiim yazarlar hatali makalenin geri cekilmesini ve
hatalarin diizeltilmesini saglamak zorundadir.

Bilim arastirma ve yayimn etigine aykir1 eylemler
sunlardir:

« Intihal: Baskalarinin fikirlerini, metotlarini, verilerini,
uygulamalarmi, yazilarini, sekillerini veya eserlerini
sahiplerine bilimsel kurallara uygun bigimde atif
yapmadan kismen veya tamamen kendi eseriymis gibi
sunmak,

* Sahtecilik: Aragtirmaya dayanmayan veriler iiretmek,
sunulan veya yayinlanan eseri ger¢ek olmayan verilere
dayandirarak diizenlemek veya degistirmek, bunlar1 rapor
etmek veya yayimlamak, yapilmamis bir arastirmayi
yapilmis gibi gostermek,

* Carpitma: Arastirma kayitlar1 ve elde edilen verileri
tahrif etmek, aragtirmada kullanilmayan y6ntem, cihaz ve
materyalleri kullanilmis gibi gostermek, ilgili teori veya
varsayimlara uydurmak i¢in veriler ve/veya sonuglarla
oynamak, destek alman kisi ve kuruluslarin ¢ikarlar
dogrultusunda arastirma sonuglarimi tahrif etmek veya
sekillendirmek,

* Tekrar yayim: Bir arastirmanin ayni sonuglarini igeren
birden fazla eseri ayri eserler olarak sunmak,

* Dilimleme: Bir aragtirmanin sonuglarini arastirmanin
biitiinliigiinii bozacak sekilde, uygun olmayan bigimde
parcalara ayirarak ve birbirine atif yapmadan ¢ok sayida
yayn yaparak ayri eserler olarak sunmak,

» Haksiz yazarlik: Aktif katkis1 olmayan kisileri yazarlar
arasina dahil etmek, aktif katkisi olan kisileri yazarlar
arasina dahil etmemek, yazar siralamasini gerekgesiz ve
uygun olmayan bir bigimde degistirmek, aktif katkisi
olanlarin isimlerini yayim sirasinda veya sonraki
baskilarda eserden ¢tkarmak, aktif katkis1 olmadig1 halde

ETHICAL PRINCIPLES AND PUBLICATION
POLICY

PRINCIPLES OF PUBLICATION ETHICS

Journal of Agricultural Faculty of Gaziosmanpasa
University is committed to academic principles and
ethical values in its editorial policy. It continues its
publication life in accordance with national and
international standards regarding ethical principles and
values. In this context, the standards set by COPE
(Committee on Publication Ethics) and the principles set
in the Council of Higher Education "Scientific Research
and Publication Ethics Directive" are taken into account
(https://publicationethics.org/,
https://www.yok.gov.tr/Sayfalar/Kurumsal/mevzuat/bili
msel-arastirma-ve-...). The publication request of the
works that are found to be in violation of the research and
publication ethics standards accepted in the manuscript
evaluation process is rejected. If the said contradiction is
detected after the publication of the work, the work is
removed from the publication.

Author’s responsibilities:

The references list should be complete;

No plagiarism, no fraudulent data is allowed;

It is forbidden to publish same research in more than one
journal;

Authors obliged to participate in peer review process;
All authors have significantly contributed to the research;
Statement that all data in manuscript are real and
authentic;

All authors are obliged to provide retractions or
corrections of mistakes,

Authors should ensure that any studies involving human
or animal subjects conform to national, local and
institutional laws and requirements.

The actions against science research and publication
ethics include;

Plagiarism: Presenting others' ideas, methods, data,
applications, writings, figures or works as if they were
their own works, partly or completely, without referring
to the scientific rules.

Fraud: to produce data that is not based on research, to
organize or modify the work submitted or published on
the basis of unreal data, to report or to publish them, to
make a research that has not been done.

Distorting: Dealing with the records of research and the
data obtained, showing the unused methods, devices and
materials used in the research, playing with data and / or
results to fit the relevant theory or assumptions, or
falsifying or shaping the results of the research in the
interests of the people and organizations supported.
Slicing: Presenting the results of a research as separate
works by disrupting the uniqueness of the research, by
dissecting it inappropriately and making a large number
of publications without reference to each other.

Unfair writeer: To include people who do not have active
contribution among the authors, not to include the people
who have active contribution among the writers, to
change the ranking of the authors without any
justification and in an inappropriate way, to remove the
names of those who have active contributions from the



niifuzunu  kullanarak ismini yazarlar arasina dahil
ettirmek.

» Diger etik ihlali tiirleri: Destek alinarak ydriitiilen
arastirmalarin yayinlarinda destek veren kisi, kurum veya
kuruluglar ile onlarin arastirmadaki katkilarini agik bir
bicimde belirtmemek, insan ve hayvanlar iizerinde
yapilan arastirmalarda etik kurallara uymamak,
yayinlarinda hasta haklarina saygi géstermemek, hakem
olarak incelemek iizere gorevlendirildigi bir eserde yer
alan Dbilgileri yaymlanmadan O6nce bagkalariyla
paylasmak, bilimsel arastirma igin saglanan veya ayrilan
kaynaklari, mekanlari, imkanlart ve cihazlart amag¢ disi
kullanmak, tamamen dayanaksiz, yersiz ve kasitli etik
ihlali suclamasinda bulunmak (YOK Bilimsel Arastirma
ve Yayin Etigi Yonergesi, Madde 8).

Hakemlerin Sorumluluklari

*Hakemlik siireci, bilimsel akademik yaymciligin
basarisinda 6nemli bir konumda bulunmaktadir.
Hakemler bu siirecin saglkli yiiriitiilebilmesi ve

iyilestirilmesine gayret gostermelidir.

*Hakemler arastirmayla, yazarlarla ve/veya arastirma fon
saglayicilar ile ¢ikar catigmasi/cakismast igerisinde
olmamalidir.

*Degerlendirmeleri tarafsiz olmalidir.

*Degerlendirilen makaleler hakem tarafindan gizli
tutulmalidir.

Editoriin Sorumluluklar:

*Editorler bir makaleyi kabul etmek ya da reddetmek igin
tiim sorumluluga ve yetkiye sahiptir.

*Editorler kabul ettigi ya da reddettigi makaleler ile ilgili
¢ikar catigmasi/¢akigmasi icerisinde olmamalidir.
*Sadece alana katki saglayacak makaleler
edilmelidir.

*Hakemlerin ismini degerlendirme tamamlanana kadar
sakli tutmalidir.

*Makalenin yayimlanmasindan sonra herhangi bir
arastirmaci tarafindan bilimsel hata tespit edildiginde
ilgili diizeltme/diizeltmelerin yayimlanmasini ya da geri
¢ekilmesini desteklemelidir.

kabul

Yayimcinin Sorumluluklari
*Yayincilik  etiginin  yaym
izlenmesi/korunmasi,
*Akademik kaydin biitiinliigiinii korumak,

+Etik standartlardan 6diin vermemek,

*Gerektiginde diizeltmeleri, agiklamalar1 ve Oziirleri
yayimlamak,

*Okuyucunun dergide yayimlanan bir makalede dnemli
bir bilimsel hata ya da intihal, yinelenen makaleler gibi
konularda herhangi bir uyarist oldugu zaman
ziraatderdi@gop.edu.tr adresine mail atarak editor
kuruluna bildirebilir. Derginin bilimsel ve teknik yonden
gelismesi icin bir firsat olacag: bilinci ile, yapacaginiz
uyarilar/elestiriler, editor kurulu tarafindan
memnuniyetle karsilanarak hizli ve yapici bir sekilde
iyilestirmelerimiz gerceklestirilmektedir.

kurulu  tarafindan

Degerlendirme Siireci

Yayimlanmast i¢in gonderilen eser, yayin ilkeleri
dogrultusunda editdr tarafindan 6n incelemeye alinir.
Editor, dergide yayimlanabilecek nitelikte bulmadigi
makaleleri hakemlere gondermeden yazara/yazarlara iade

work during publication or in later editions, and to use
their influence even if there is no active contribution.

Other types of ethical violations: Not expressing the
contributions of the persons, institutions or organizations
that support them in the research, and their contributions
in the research, Not to obey the ethical rules in human and
animal research, to respect the rights of patients in their
publications, To share the information contained in a
work that he is commissioned to examine as an arbitrator
with others, To use the sources, facilities and devices
provided for scientific research out of their use purposes.
To blame for a completely irrelevant, unwarranted and
intentional violation of ethics (YOK Scientific Research
and Publication Ethics Directive, Article 8).

Peer review/responsibility for the reviewers:

To contribute to the decision-making process, and to
assist in improving the quality of the published paper by
reviewing the manuscript objectively.

Reviewers should have no conflict of interest with respect
to the research, the authors and/or the research funders;
Judgments should be objective;

Reviewed manuscripts should be treated confidentially.

Editorial responsibilities:

Editors have complete responsibility and authority to
reject/accept an manuscript;

Editors should have no conflict of interest with respect to
manuscripts they reject/accept;

Only accept a paper when reasonably certain;

Preserve anonymity of reviewers.

No plagiarism, no fraudulent data.

When errors are found, promote publication of correction
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Abstract: This study was carried out with the aim of developing a software program that will enable the breeder to decide easily
during the preparation of the feasibility for livestock enterprises. For this purpose, 63 enterprises in Gaziantep and Sanliurfa
provinces/Turkey were visited between the years 2021-2022 and all the data obtained were evaluated. The “"C#” programming
language was used in the development of the software program. “Microsoft SQL Server” database was used to store the obtained
data. This feasibility program is a software program where productivity checks are performed for enterprises and their personnel.
It is a program that can be used easily from a small-capacity enterprises to a large-capacity enterprises. The cost calculations
are not included in the program due to the economic conditions of the market. As a result, this program, which was prepared by
taking into account software engineering techniques, will provide great advantages and conveniences for enterprises. Risk
factors will be determined and alternatives will be presented with this software program that performs enterprises efficiency
testing. It has been concluded that this software will be a program that can be preferred by the breeder since it can be used on
all computers and offers different alternatives in enterprises establishments.

Keywords: Database, Enterprises, Feasibility, Livestock, Software.

Hayvancilik isletmelerinin Fizibilite Etiidii i¢in Bilgisayar Yazilm Programinin
Hazirlanmasi

Oz: Bu ¢alisma, hayvancilik isletmeleri igin fizibilitenin hazirlanmasi sirasinda yetistiricinin kolayhikla karar vermesini
saglayacak bir yazilim programi gelistirmek amaciyla yapilmigtir. Bu amagla 2021-2022 yillar1 arasinda Gaziantep ve Sanliurfa
illerinde 63 isletme ziyaret edilmis ve elde edilen tiim veriler degerlendirilmistir. Yazilim programinin gelistirilmesinde “"C#"
programlama dili kullanilmistir. Elde edilen verilerin saklanmasi i¢in “Microsoft SQL Server” veritabani kullanilmistir. Bu
fizibilite programi, isletmeler ve galisanlari igin verimlilik kontrollerinin yapildigi bir yazilim programudir. Kiigiik kapasiteli
isletmelerden biiyiik kapasiteli isletmelere kadar rahatlikla kullanilabilen bir programdir. Maliyet hesaplamalar1 piyasanin
ekonomik kosullari nedeniyle programa dahil edilmemistir. Sonug olarak yazilim miihendisligi teknikleri dikkate alinarak
hazirlanan bu program isletmeler icin biiyiik avantajlar ve kolayliklar saglayacaktir. Isletmelerin verimlilik testleri gerceklestiren
bu yazilim programi ile risk faktorleri belirlenecek ve alternatifler sunulacaktir. Bu yazilimin tiim bilgisayarlarda
kullanilabilmesi ve isletme kuruluglarinda farkli alternatifler sunmasi nedeniyle yetistiricinin tercih edebilecegi bir program
olacagi kanaatine vartlmstir.

Anahtar Kelimeler: Fizibilite, Hayvancilik, Isletmeler, Veritabani, Yazilim.

There is an increase in the number of medium and
large-capacity enterprises engaged in intensive,
integrated, organic and industrial livestock. This
increase has some advantages and disadvantages. There

1. Introduction

Today, with the widespread use of information and
communication technologies (ICT) in all areas of life,
there have been radical changes in the structure and

understanding of societies. As in most sectors, it is very
difficult for the enterprise to continue its activities in the
livestock sector without using technology and
automation systems, without computers and databases.
The main advanced technology components used in
livestock are collected under the concept of "computer-
aided herd management systems” (Goncu et al., 2015).

are 4 main components that make up livestock
enterprises. These are structure and facilities, machinery
and equipments, live animals, worker and
administrative personnel. There is a need for reliable
data so that the components of the enterprise can be used
in enough numbers and in the correct location. It is
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important to establish a healthy database in order to
provide reliable data (Anonymous, 2022).

A database is a collection of organized data. As a
result of developments and advances in computer
technology, databases are created at every stage of
production. All data recorded by application software is
transferred to the database. The available information
kept in the databases includes the land area, the number
and area of the sections related to the structure, the
number of animals in the enterprise, the facilities,
machinery and equipment, the number of working
personnel, etc information. A database management
system is a software system consisting of more than one
program in which studies such as creating a new
database, editing, developing and maintaining the
created database are performed. This software system
enables them to develop interfaces suitable for data
input-output and shapes data types on behalf of users.
Today, database software such as Microsoft Access,
Microsoft SQL and MySQL are used to store the data
obtained. The use of these database software and
database management systems is important for the
breeders. Database software has positive aspects such as
data independence, data reliability, data integrity,
minimum data repetition, data consistency, data sharing
(Ozkan, 2015).

The first software for dairy cow breeding
management was introduced in the middle of the 1980’s.
In livestock, new requirements and trends in data
management have begun, which are related to the
application of new technologies. In this context,
software programmes represent a new and efficient
apparatus. In the coming years, the demands of breeders
will increase and the existing software will be developed
and updated continuously and will be presented with
more developed new software (Maciuc et al., 2015).

Software is the name given to all the programs that
allow electronic apparatus to do a certain working. In
other words, it is a set of expressions created by using
computer language to solve an existing problem. In the
software to be developed, software engineering
techniques are observed. At this stage, it should have
features such as correct working, ease of use, easily
upgradeable, robustness, reusability, productivity,
portability, testability, excellent performance, up to date
and documentability. The software is used in livestock
enterprises to develop the capacity and improve
productivity and transparency in working processes. It
is absolutely necessary to plan the usage of the software
programmes, in other words to establish with

departments of a farm will be automated (Maciuc et al.,
2015; Nizam, 2015).

Feasibility is a comprehensive study that analyzes
enterprises from technical, financial, economic,
marketing, risk assessment, social and institutional
perspectives. The feasibility is prepared before the final
investment decision is made. This is an opportunity to
foresee risks. A good feasibility study is necessary in
order to correctly evaluate the general conditions and
production results of the enterprises (Anonymous, 2016;
Widayati, 2018).

A breeder who wants to invest will be able to learn
which animal species and breed, how many decares of
land, and how much budget is required in a very short
time with this software program before establishing a
enterprises. The breeder will have decided from the
beginning whether or not to make the investment. This
software program will be a more original product of the
feasibility study. In addition, it is important that the
programmer who prepares the feasibility program has
knowledge about livestocks and can produce the correct
alternatives for the breeder.

With this study, it was aimed to develop a software
program that can be used in the preparation process of
feasibility for livestock enterprises. For this purpose, a
software program was developed in which technical,
economic and financial studies of enterprises in the
livestock sector can be kept together. There are various
software programs related to livestock enterprises. But
the absence of any study on feasibility is important in
terms of being an original study.

2. Material and Methods

2.1.Material

In this study, 63 livestock enterprises were used as
material. For this study, 63 enterprises operating in
Gaziantep and Sanliurfa provinces/Turkey were visited.
21 of these enterprises are dairy cattle enterprises, 15
beef cattle enterprises, 12 dairy sheep enterprises, 7
fattening sheep enterprises, 5 laying hen enterprises and
3 Dbroiler chicken enterprises. During the visit,
photographs were taken and recorded on the computer
to obtain the data. In addition, the technical information
of the and Livestock Enterprises
Economics” subject was used in the preparation of the
software program. The positive and negative sides of the
visited enterprises were determined and compared with
the existing technical information. All data collected
between July-2021 and July-2022 were evaluated in
Microsoft Excel program.

"Zootechnics



MUNDAN and MUNDAN. / JAFAG (2024) 41 (1), 1-7

2.2.Method

In the development of this software, a Windows 11
operating system computer with Intel Core i5 processor,
16 GB memory (Ram) and 1 TB hard disk was used.
“C#” programming language, Microsoft Visual Studio
2019, a programming software supported by .net
technology, was used in order to develop a software
program for keeping technical, economic and financial
study data in livestock enterprises. “Microsoft SQL
Server” database was used to record the data of the
enterprise. The databases obtained by using the
"Microsoft SQL Server” database consist of many
tables. While preparing the data files, data fields suitable
for the information to be recorded are created. The type
of data to be entered in this section is defined and the
upper values of the data to be included in this section are

determined. In this database format, the data field type
“VarChar” is used for entering numeric data,
“"SmallDateTime" for entering date data, "Number” and
"Float” for entering real numbers, and “Int” for entering
integers that are not too large. Key fields are defined to
establish connections between tables. Indexes are used
to access records faster (Ozkan, 2015; Dasdemir, 2019).

3. Results and Discussion

The enterprises in Gaziantep and Sanliurfa were
visited and evaluated in terms of feasibility studies.
Before establishing a enterprises, the grower must
submit 3 copies of the feasibility report to the state
institutions  (Agriculture provincial and district
directorate). Some information about the livestock
enterprises visited is given in Table 1.

Table 1. Number of enterprises visited in terms of using computer software programs
Cizelge 1. Bilgisayar yazilim programlarini kullanma acisindan ziyaret edilen isletme sayilari

Gaziantep Sanliurfa
Enterprises Using the Notusing L ., Using the Not using Total The overall total
program programs program programs
Dairy cattle 8 4 12 6 3 9 21
Beef cattle & 1 4 8 3 11 15
Dairy sheep 4 2 6 3 3 6 12
Beef sheep 2 1 3 2 2 4 7
Laying hen 2 1 3 1 1 2 5
Broiler chicken 1 1 2 1 - 1 3]
20 (67%) 10 (33%) 30 21 (64%) 12 (36%) 33 63

A total of 63 enterprises were visited, of
which 30 in Gaziantep and 33 in Sanliurfa.

According to Table 1, 67% of the enterprises visited
in Gaziantep use computer and software programs,
while 64% of the enterprises in Sanliurfa use computer
and software programs. In other words, 1/3 of the
enterprises are breeding without computer and software
programs. In total, 65% of enterprises monitor their
animals with computers and software programs.

For the feasibility study, a needs analysis should be
done and how necessary this software should be
calculated. During the analysis a enterprises, process
and data model suitable for the identified needs was
created. In the software preparation stage, the current
conditions were analyzed and the needs were
determined. The time plan to be followed in the coding
stage was created at this stage. The software was coded
in accordance with the models created during the design
stage. The developed software has been tested. At this
stage, necessary corrections were made by returning to
the coding development stage of the test results until the
software reached a sufficient level. The software, which
passed the test phase, was installed. It is the last
maintenance-update and a maintenance and update plan

has been created to ensure the sustainability of the
system. The calculation screen code is given in Figure

buttonl Click(object sender, Even

Convert.ToInt32(textBoxl.Text);

donum.Text = C
personel.Text
su.Text =
alan.Text
saman.Text
yonca.Text =
silaj.Text
yem.Text

.ToString(sayi/1e@);
ert.ToString(sayi /5@);

ToString(sa
.ToString(s
.ToString(say
.ToString(say
.ToString(sayi *

Figur 1. Calculator screen code
Sekil 1. Hesaplama ekran kodu

The software prepared at the end of this feasibility
study has been developed according to the standards
accepted in the livestock industry and has been prepared
to comply with the standards of the livestock industry to
which it will be applied. The studies of the researchers
on this subject and the data collected from Gaziantep
and Sanliurfa were evaluated together and a new
software program was designed. Login to the program

3
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is made with the user name and a password to be given
to the breeder from the login screen interface shown in
Figure 2.

When the program is run, an encrypted login screen

X

Usemame
Username

Password

Sgnin

{omot password
SN

Figure 2. User input interface
Sekil 2. Kullanict girisi arayiizi

oy Cattle — O

Select Bussiness Type

Dairy Cattle Fam Beef Cattle Fam

Figure 4. Enterprises type selection screen
Sekil 4. [sletme tipi se¢im ekrani

will be encountered. After the user name and password
are entered correctly on this screen, the "Main Form”
will appear on the screen (Figure 3).

Select The Animal Type

O Grrue ) GOAT

2 DEEP

) CHOGEN

APPROVE

Figure 3. Main menu screen

Sekil 3. Ana menii ekran1

B Dairy Cattle — O

Enter Operating Capacity 550
Calculate

Land Asset (Acre) 55
Personal Number 1
Daily Water Requirement fton) 45
Shelter Area (m2) 2750
Daily Hay Requirement (kg) 1100
Amount of Affalfa Per Day (ka) 2200
Amount of Com Silage per Day kg) 12100
Daily Amount of Fenni Feed (kg) 5500

Figure 5. Calculation screen
Sekil 5. Hesaplama ekrani
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A new window will appear according to the animal
type selected in the main menu (Figure 3). In this study,
enterprises with the Holstein breed were preferred. By
selecting the animal type from this screen, it is possible
to switch to another screen where the data is calculated.
On this screen, there is a program that calculates
according to the previously obtained data (Figure 4).

Dairy cattle is taken as an example in Figure 4. The
necessary structures and facilities, machinery and
equipment, number of animals, number of worker and
administrative personnel required for the establishment
of a dairy cattle business (550 heads) will be
automatically reflected on the calculation screen. All
values of minimum 100 heads and maximum 1000
animals will be calculated and presented as results. The
components and quantities required for the enterprises
will be displayed in detail on the calculation screen.

4. Conclusion

In many studies, it has been reported that most of the
enterprises owners have a low level of education. In
order to make maximum use of computer-aided
software programs functionally, it should be prepared
by considering the education levels of the breeders. It
will be important to take some measures while
expanding the application fields of these software in the
livestock sector.

Software and automation systems in livestock
enterprises are generally applied in large-capacity
enterprises. However, it has been reported that software
and automation systems can also be applied in small-
capacity enterprises, and that it can have a positive effect
on enterprises technically and economically. Widayati
et al. (2018) investigated on the readiness of the
development of beef cattle in Bintuni District, West
Papua in terms of technical, social and economic. The
same researchers worked on techniques related to land
availability, targeted land for the enterprises area,
determination of the technical feasibility of the land and
feasibility assessment in 62 enterprises. Guilhermino &
Esslemont (1993) reported in their study in England that
62% of dairy cattle enterprises use a computer program
to produce. The results obtained by the researchers
(62%) were similar to the results in this study (65%).
Nadaroglu et al. (2014) the temperature-humidity index
calculation program was designed as the first
agricultural meteorological application for livestock
activities in Turkey. The program prepared with the
"Temperature-Humidity Index” application calculates
the stress values of animals. Stress intensities and color
columns are created according to the stress values. With

this program, breeders will be able to take the necessary
precautions by seeing the time zones and stress
intensities in which their animals can be stressed 72
hours in advance. Nadaroglu et al. (2014), the
temperature-humidity index program PHP 5.3. prepared
in software language. In the study of Goncu et al. (2015)
examined software related to farm animals and studied
the utilization rate and efficiency of existing functions.
Viazzi et al. (2014) reported that there is a software that
automatically detects the lameness problem, which is
frequently seen in cattle. Celikyurek & Aygun (2015)
prepared a computer program for recording information
about sheep and goats in their study. This program is
written in Visual Basic. The Microsoft Access files were
used as database. Microsoft Excel program was used for
reporting processes. The records kept in the prepared
computer package program are generally breeding,
maintenance, feeding, feed, pre- and post-slaughter
data, disease, herd management, pedigree etc. are
records. Today, the tendency to use computers in
businesses is increasing. For this purpose, there are
programs written in Turkish for scientific purposes. The
program allows a limited number of technical records to
be kept. Maciuc et al. (2015) presented original results
on a software program for production and reproduction
data management in dairy enterprises. They used a
management system database- SGBD for this purpose.
Slob & Hurst (2022) mentioned Digital Twins and
Industry 4.0 Technologies in their review. Researcher,
after applying the selection criteria and quality
assessment, selected 22 articles and used them in the
literature study. The same researchers conducted their
work on five databases, including Scopus (SC), Web of
Science (WoS), Springer Link (SL), ScienceDirect
(SD), and IEEE Xplore (IEEE). In addition, the
databases they used were selected according to their
relevance to agriculture and informatics domain.

There are many benefits to using "livestock
management software" in enterprises. Livestock
management software helps to calculate profit, increase
profit and use time positively. Livestock management
software is essential for running a successful ranch. It is
essential for breeders to make an investment in
appropriate software that is designed to meet the
demands of modern enterprises. The utilization of farm
management software can boost productivity by up to
20%. This software can make the management of a farm
incredibly smoother. People who use livestock
management software have recorded 40% higher
growths and productivity than those who still use
traditional cattle management methods. It is expected
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that there will be investments made in livestock sector
which will aid the introduction of technological
advancements both in logistics and farm management.
Acrtificial intelligence is one such technology which
needs immediate implementation in the livestock
industry. The automated milking booth is a section of
animal husbandry which has an increasing application
of artificial intelligence system (Singh, 2022).

To increase the efficiency of the enterprise, temporal
and spatial data should be wused. This requires
virtualization of all objects in an enterprise. A digital
twin can be used for virtualization. Digital twins (DT)
offer a new way to represent a physical object or system
in a digital environment. A DT is a data-driven, digital
copy of a real-world object or environment that can be
used for decision support and systems analysis
(Balafoutis et al., 2017; Pylianidis et al., 2021; Verdouw
etal., 2021).

The Small and Medium Enterprise Development
Authority (SMEDA) was established with the objective
to provide fresh impetus to the economy through the
launch of an aggressive SME support program. The pre-
feasibility study of 100 head dairy cows by the “Small
and Medium Enterprises Development Authority
Ministry of Industry and Production Government of
Pakistan” is based on the business analysis of
establishing a dairy farm in the Environmentally
Controlled Housing (ECH) system. In this pre-
feasibility study, all the necessary information for the
establishment of a business is given in detail. The
objective of the pre-feasibility study is primarily to
facilitate potential entrepreneurs in project identification
for investment. The project pre-feasibility may form the
basis of an important investment decision and in order
to serve this objective, the document/study covers
various aspects of project concept development, start-
up, and production, marketing, finance and business
management. The purpose of this document is to
facilitate potential investors in setting up Dairy Farm
with ECH system on commercial basis by providing
them a general understanding of the business with the
intention of supporting potential investors in crucial
investment decisions (Anonymous, 2016).

As a result, it is necessary to increase the number of
livestock enterprises using computer and software
programs. In addition, the agenda proposes growth
purposeful policies that support the formalization of
micro, small and medium-capacity enterprises. Later,
expanding the application areas of the software
programs used in the feasibility preparation will be

important in terms of technical, economic and financial
aspects.

With this software program, it will be possible to see
the information that will be required for a enterprises
that is in the setup stage, the deficiencies / surpluses and
correct / wrongs for an operating enterprises. In this
way, the use of some unnecessary structures,
installations, machinery and equipment will be
prevented. With this software program, the breeder will
be able to receive consultancy services, and as a result,
the service quality will increase in feasibility
preparation.

The study areas of research (especially small,
medium and large-capacity enterprises) should be
expanded. Support should be given to the development
of local software. This is very important for the
economy of the country. Thus, a significant contribution
to the economy of the country will be made by reducing
software imports from abroad.

Computer package programs to be used in modern
livestock enterprises should be prepared by taking into
account the opinions and demands of all researchers and
breeders and livestock structure. This software program
will be prepared in a way that can be used on tablets and
mobile phones in future studies. In addition, software
studies that make economic analyzes and calculate costs
in the future are also considered. It is expected that this
study will shed light on other studies to be carried out.
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Abstract: The aim of this study is to compare the ‘Granny Smith' apple cultivar, which is well-known to withstand storage, and
the 'Ayvaniye' apple, a local cultivar, in terms of some quality characteristics, and to determine their suitability for storage. The
apples included in the experiment were stored at 1+0.5 °C and 90+5% relative humidity for 6 months. Measurements and
analyses were done once a month from the beginning to the end of storage. The parameters examined in the trial are: Weight
loss, fruit flesh firmness, pH, titratable acidity (TA), soluble solids content (SSC), total phenolic substance content (TPC), total
antioxidant activity (TAA) and fruit outer colour (L*, a*, b*). As a result; weight loss, pH, TAA, L* and a* parameters were
found higher in 'Ayvaniye' cultivar. In terms of TA, SSC, TPC and b* parameters, 'Granny Smith' cultivar was better.
Additionally, the flesh firmness of '‘Granny Smith' cultivar was higher at the beginning of storage. When all parameters were
evaluated, 'Ayvaniye' cultivar is suitable for cold storage for 6 months, but weight loss may be a problem for storage longer than
6 months.

Keywords: Antioxidant, Firmness, Malus communis L., Phytochemical, Total phenolic

'Ayvaniye' ve ‘Granny Smith' Elma Cesitlerinin Sogukta Depolama
Kabiliyetlerinin Karsilastirilmasi

Oz: Bu ¢alismanin amaci, depolamaya dayammu iyi bilinen ‘Granny Smith’ elma gesidiyle, yerel bir gesit olan ‘Ayvaniye’
elmasinin bazi kalite 6zellikleri bakimindan karsilastirilmasi yapilarak depolamaya uygunlugunun belirlenmesidir. Denemeye
alinan elmalar 1+0.5 °C ve %9045 nispi nemde 6 ay boyunca muhafaza edilmistir. Depolamanin baslangicindan sonuna kadar
ayda bir olmak kaydiyla 6l¢iim ve analizler yapilmistir. Denemede incelenen parametreler sunlardir: Agirlik kaybi, meyve eti
sertligi, pH, titre edilebilir asitlik (TEA), suda ¢6ziiniir kuru madde (SCKM), toplam fenolik madde igerigi (TPC), toplam
antioksidan aktivite (TAA) ve meyve dis rengi (L*, a*, b*). Calisma sonucunda, ‘Ayvaniye’ ¢esidinde agirlik kaybi, SCKM,
TAA, L* ve a* parametreleri daha yiiksek bulunmustur. pH, TEA, TPC ve b* parametreleri a¢isindan ise ‘Granny Smith’ ¢esidi
daha iyidir. Ek olarak depolama baslangicinda ‘Granny Smith’ elmalarinin meyve eti sertligi daha yiiksek olmustur. Tiim
parametreler degerlendirildiginde ‘Ayvaniye’ ¢esidinin 6 ay boyunca soguk depolamaya uygun oldugu tespit edilmistir ancak 6
aydan uzun depolamalar i¢in agirlik kaybi problem olabilir.

Anahtar Kelimeler: Antioksidan, Sikilik, Malus communis L., Toplam fenolik

1. Introduction species is most suitable region. The transition areas

Apple (Malus communis L.); it is a temperate climate
fruit species belonging to the Malus genus of the
Rosales order, Rosaceae family, Pomoideae subfamily.
Today, cultivated apple has spread to almost all
temperate climate regions of the northern and southern
hemispheres. In Tirkiye, it is almost grown in every
region. However, Northern Anatolia, grown wild

between Northern Anatolia, the Black Sea coastal
region, and the Central Anatolia and Eastern Anatolia
plateaus constitute the apple culture areas. In the Aegean
region, it is grown successfully in areas above 500 m
altitude (Giileryiiz, 1975; Ozkan, 1998; Yanar and
Ecevit, 2009).
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According to 2021 data of FAO stats, Asia (65.8%)
has the highest apple production in the world (Figure 1).
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Figure 1. Percentage distribution of apple production Figure 2. The top 10 countries with the most apple
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In 2021, total apple production was 93 144 358.17
tons in the world (FAO). According to the countries,
China ranked first with a production of 45 983 400
tonnes. Turkey followed with 4 493 264 tonnes. The
USA ranked third with a production of 4 467 206 tonnes
(FAO; Figure 2). Tiirkiye has shown a steady increase
in apple production in recent years (FAO; Figure 3).

Apple generally loses its quality after harvest. In
stored products, the loss of quality is very slow. Storage
is the process of keeping the product in conditions that
preserve its quality for later marketing (Karaman at al.,
2009). The most appropriate way to preserve the
products with the least loss of quality and quantity is
cold storage (Kaynas at al., 2009). Apples can be stored
under appropriate storage conditions for 4-10 months,
depending on the cultivar (Saragoglu at al., 2011). There
is not enough information regarding cold storage of
local apple cultivars in rural areas. Determining the

post-harvest storage capabilities and fruit quality
characteristics of local cultivars will provide both a
more profitable income for the people in that region
producing them and benefit for future breeding studies.

‘Ayvaniye' was evaluated as the local apple cultivar
in this study. It is cultivated in Giirlin district of Sivas
province. This local cultivar has been grown for many
years. There is no orchard consisting only of this cultivar
in the district, and producers grow it for domestic
consumption. In addition, the 'Ayvaniye' cultivar is
marketed in small quantities to neighbouring provinces
and districts outside the Giiriin district and to Istanbul.
'‘Ayvaniye' cultivar apples ripen late and harvest time is
mid-October. It has the ability to be preserved for a long
time under ordinary storage conditions after harvest.
Some pomological and chemical properties of the fruit
are as follows: Fruit weight is 135.22, fruit width is
66.58 mm, fruit length is 71.24 mm, fruit skin colour is
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slightly yellowish red, soluble solids content is 12.7%,
pH is 3.30 and titratable acidity value is 9.68 g/L
(Pasazade, 2015).

Another cultivar used in the study is ‘Granny Smith'.
The cultivar, originated from Australia, is widely grown
in Tirkiye. It produces abundant crops every year. It
produces fruit early and ripens late. It is harvested after
mid-October. The fruits are medium sized, sometimes
large and high quality. Its skin colour is bright green.
Red stain occurs in high areas. It can be stored up to 9
months (Gergekgioglu at al., 2018).

In apples, late cultivars are more resistant than early
varieties. Therefore, fruits of resistant varieties are used
for long-term storage (Karagali, 2018). The aim of this
study is to investigate the suitability of the late
'‘Ayvaniye' apple cultivar for storage, included in the
genetic resources of Tirkiye, in comparison with the
'‘Granny Smith' apple cultivar, known for its storage
resistance.

2. Materials and Methods

2.1. Plant material

The study was planned according to one way
ANOVA with three replications. For both varieties, 12
trees were determined, four trees in each replicate. In the
experiment, '‘Granny Smith' and 'Ayvaniye' apples were
harvested from Giiriin district of Sivas province on
October 23, 2022. Starch content was taken into
consideration when determining the harvest date.
Harvesting was done when one third of the starch
content in the apple had been converted into sugar.
‘Granny Smith' apples were harvested from 6-year-old
trees grafted onto MM106 rootstock. 'Ayvaniye' apples
were harvested from 14-year-old trees grafted onto
seedling rootstocks. Injured and rotten apples were
separated, and care was taken to ensure that they were
homogeneous in size and weight. The apples included in
the experiment were placed in plastic crates. Then, they
were stored for 6 months at 1+0.5 °C and 90+5%
relative humidity (Altuntas et al., 2009; Saragoglu et al.,
2011).

2.2. Measurements and analysis

2.2.1. Weight loss

At the beginning of cold storage, the initial weights
of the fruits were determined with a digital scale
(Radwag, Poland) with an accuracy of 0.01 g. Final
weights were then determined on the 30", 60™, 90™,
120%™, 150" and 180" days of storage. The data were
calculated as a percentage according to the Equation 1.

10

WL(first)-WL(end)

Weight loss (WL) = WL(ErsD

x100 (1)

2.2.2. Fruit flesh firmness

Flesh firmness was measured in kg with a hand
penetrometer (model FT-327; McCormick Fruit Tech,
Yakima, WA) by removing a thin skin from the fruit
surface and then converted to Newton (N) (Ozturk et al.,
2013).

2.2.3. pH, Titratable acidity (TA) and Soluble
solids content (SSC)

After evaluating the fruit firmness, the fruits were
blended in a blender and placed in 50 ml falcon tubes.
For pH measurement, 5 g of fruit samples were weighed
and 95 ml of pure water was added. Then, pH value was
determined. Immediately afterwards, 0.1 N sodium
hydroxide was added to the samples for titratable acidity
determination and titrated to pH 8.1. Titratable acidity
was calculated according to malic acid types with the
following equations:

S.N.F.E
A=

x 100 2

A: Percentage of acidity (%),

S: Amount of sodium hydroxide used (ml),

N: Normality of sodium hydroxide used,

F: Factor of sodium hydroxide used,

E: equivalent value of the corresponding acid (0.067
for malic acid),

C: Amount of sample taken (ml).

The water-soluble solid content of the juice samples
obtained after centrifugation was measured with a
digital refractometer (Atago PAL-1, Japan (Brix= 0-
53%)) and expressed as percentage.

2.2.4. Total phenolic substance compounds (TPC)
and Total antioxidant activity (TAA)

Total phenolics content was measured according to
the procedure described by Singleton and Rossi (1965).
Briefly, fruit pulp was extracted with a buffer containing
acetone, water and acetic acid (70:29.5:0.5 v/v) for 24 h
at dark. Samples were replicated three times. Extracts
were combined with Folin-Ciocalteu’s phenol reagent
and water, and incubated at room for 8 min followed by
the addition of 7% sodium carbonate. After 2 h, the
absorbance at 750 nm was measured in an automated
UV-vis spectrophotometer (Model T60U, PG
Instruments). Gallic acid was used as the standard. The
results were expressed as micrograms (pg) gallic acid
equivalent (GAE) gt fresh weight (fw). Total
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antioxidant capacity analysis was performed by Ozgen
et al. (2006) was done according to the procedure
described. Fruit juices were taken from the samples and
replicated three times. The absorbance values of the
samples were read at 593 nm. Results are expressed as
umol Trolox equivalent (TE) g fresh weight (fw).

2.2.5. Fruit colour (L*,a*,b*)

The colour parameters L*, a*, and b* were measured
from the outer skin of the fruit (for all three cheeks) with
a colorimeter (Minolta, model CR-400, Tokyo, Japan).
L* represents values from black (0) to white (100), a*
from green(-) to red(+), and b* from blue(-) to
yellow(+).

2.2.6. Statistical analysis

The experiment was designed according to way
ANOVA. All statistical analyses were performed using
SAS version 9.3 (SAS Institute Inc., Cary, NC, USA),
checking the significance (p<0.05) of differences
between means according to the Duncan multiple
comparison test.

3. Results and Discussion

Harvested fruits continue their vital activities by
using the energy released by their respiration in other
metabolic events. This metabolic activity is closely
related to the storage conditions of fruits. Under
appropriate storage conditions, it is possible to minimize
the rate of metabolic events in the fruit by slowing down
respiration. The most suitable storage for apples is
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provided under conditions of -1 to 0 °C temperature and
85-95% relative humidity (+4 °C for European cultivars)
(Karaman et al., 2009). By keeping the ambient
humidity high, water loss in fruits is limited and
damages such as quality decrease, wilting, decrease in
crispness and weight loss are delayed (Karagali, 2018).

3.1. Weight loss (%) and fruit flesh firmness
(kg/cm?®)

The weight losses in 'Ayvaniye' and 'Granny Smith'
apples are shown in Figure 4A. Accordingly, it was
determined that the weight losses in the 'Ayvaniye'
cultivar were higher during storage. At the end of the 6th
month, weight loss was determined as 3.25% in
‘Ayvaniye' apples and 2.69% in ‘Granny Smith' apples.
In a similar study in the literature, it was determined that
the weight loss in '‘Braeburn' apples (control group)
stored in cold temperatures for 6 months was over 3%
(Oztiirk et al., 2014). Another success of the 'Granny
Smith' apple is Erbas and Koyuncu (2020), who reported
that the weight loss in the control group apples at the end
of 6 months of cold storage was 4.42%. In another study,
the weight losses in the 6™ month of '‘Granny Smith' and
'‘Amasya’ apples stored in cold storage for 10 months
were reported as 4.55% and 5.75%, respectively
(Saragoglu, 2007). When compared to our findings, it
seems that the data in the literature is higher. These
differences may be due to the 'Granny Smith' apple
cultivar being grown on different rootstocks and in
different ecological regions.
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Figure 4. Weight (A) and firmness (B) losses in 'Ayvaniye' and 'Granny Smith' apples during storage (Significant
differences observed between cultivars each month are indicated with different letters).

Sekil 4. ‘Ayvaniye’ ve ‘Granny Smith’ elmalarinda depolama boyunca meydana gelen agirlik (4) ve sertlik (B)
kayiplari (Cegsitler arasinda her ay gozlenen énemli farkhilklar farkl harflerle belirtilmistir).

At the beginning of storage (0™ month), it was
determined that 'Granny Smith' cultivar apples had

harder fruit flesh compared to 'Ayvaniye' cultivar
(Figure 4B). However, there was a significant decrease

11
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in the 'Granny Smith' cultivar and at the end of the first
month, the fruit flesh firmness reached the same level as
the fruits of the other cultivar. In the following periods,
the firmness of the fruit flesh of both cultivars were
decreased to a similar level. When it came to the last
period of storage, there was no significant difference
between the cultivars. In a study conducted in previous
years, the reactions of ‘Granny Smith' apple and "Yomra'
apple, which is also a local cultivar, to cold storage were
compared. As a result of the measurements made at 0, 3
and 4" months, it was reported that the 'Granny Smith'
cultivar had harder structured fruits compared to the
local cultivar (Saragoglu et al., 2011). These results
contain similar and different findings when compared to
this study. The difference can be explained by the fact
that the local cultivar we used harder fruit flesh. In
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another study, examining the pomological properties of
local apple cultivars grown in Catak and Tatvan regions,
it was reported that the fruit flesh firmness of apples was
varied between 60.82-38.26 N (Ozrenk et al., 2010). The
local apple cultivar (Ayvaniye) we used in this study has
a value above these values (85.97 N).

3.2. pH, titratable acidity (TA) and soluble solids
content (SSC)

It was determined that TA and SSC values were
found higher in 'Granny Smith' cultivar apples while pH
values were found higher in 'Ayvaniye' cultivar. pH
values were increased during storage in both cultivars
(Figure 5A). On the other hand, TA values were
decreased throughout storage (Figure 5B).

2nd | 3rd  4th | 5th | 6th
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Figure 5. Changes in pH (A), TA (B) and SSC (C) values of 'Ayvaniye' and 'Granny Smith' apples during storage
(Significant differences observed between cultivars each month are indicated with different letters).

Sekil 5. ‘Ayvaniye’ ve ‘Granny Smith’ elmalarinin depolama boyunca pH (A), TA (B) ve SCKM (C) degerlerinin
degisimi (Cesitler arasinda her ay gézlenen onemli farkliliklar farkl harflerle belirtilmistir).

SSC amounts were varied: In 'Ayvaniye' apples, it
was increased until the 5th month and then decreased,
and in 'Granny Smith' apples, it was increased until the

12

4th month and then decreased (Figure 5C). It is known
that organic acids are consumed during the respiration
process of fruits during the ripening process, causing TA
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to decrease and SSC and pH values to increase
(Hosseinifarahi et al., 2020). Organic acid contents of
some products such as apples, pears and tomatoes; It
continues to decrease after harvest because they take
part in the neutralization of cations in respiration,
sometimes in sugar synthesis, and crystallize in the form
of salt in the cell (Tiirk et al., 2017). On the other hand,
an increase in pH values occurs with the breakdown of
organic acids carrying H+ ions (Polat et al., 2020). The
reason for the increase in SSC was attributed to Khan et
al. (2008) stated that it was caused by the loss of juice
and the increase in solubility of cell wall components. It
has been reported in different studies that in fruits
belonging to species showing climacteric features, there
is an increasing in the SSC value until the climacteric
maximum point, and after this point, a decreasing in this
feature is observed due to the effect of aging (Giiner et
al., 2022; Kurubas & Erkan, 2018; Selguk & Erkan,
2015). In this study, 'Ayvaniye' apples reached their
climacteric maximum at the end of the 5" month, and
'‘Granny Smith' apples reached their climacteric
maximum at the end of the 4" month. After this point,
SSC amounts began to decline. In parallel with findings
of this study, Giiner et al. (2022) in the ‘Fuji’ apple and
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Oztiirk et al. (2013) in the local apple cultivar 'Ak Sak?',
reached similar results in terms of pH, TA and SSC.

3.3. Total phenolic substance compounds (TPC)
and Total antioxidant activity (TAA)

TPC values are given in Figure 6A. Accordingly,
significant differences were found between the two
cultivars. By the end of the 5th month, the TPC content
of 'Granny Smith' apples was found to be higher than
'‘Ayvaniye' apples. When it came to the last month of
storage, higher TPC was detected in 'Ayvaniye' apples.
In addition, it was determined that the TPC values of
both cultivars reached their lowest values at the end of
the 3" month and started to increase after this point.
TAA values are given in Figure 6B. Here, significant
differences emerged in other storage periods except the
3, 5 and 6" months. Contrary to TPC, TAA values were
found to be higher in 'Ayvaniye' apples at 0, 1, 2 and 4™
months. In general, while there was a decrease in
'‘Ayvaniye' apples in terms of TAA, there was an
increase in 'Granny Smith' apples. There was no
significant difference between the two cultivars in the
last two periods of storage.
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Figure 6. Total phenolic substance (TPC) (A) and total antioxidant activity (TAA) (B) values of ‘Ayvaniye' and

'‘Granny Smith' apples throughout storage

*Significant differences observed between cultivars each month are indicated with different letters.
Sekil 6. ‘Ayvaniye’ ve ‘Granny Smith’ elmalarmin depolama boyunca toplam fenolik madde (TPC) (4) ve toplam

antioksidan aktivite (TAA) (B) degerleri

*Cegitler arasinda her ay gozlenen énemli farkliliklar farkly harflerle belirtilmistir.

It is important to keep the phytochemical content of
fruits at higher levels throughout storage. Some
phenolic substances can protect cell components against
oxidative damage because they have antioxidant activity
(Sayyari et al., 2022). According to Ali et al. (2019), the
main cause of the decrease in TPC may be oxidation. As
a result of this study, it was determined that while the

phenolic substance content decreased in some periods,
the antioxidant activity increased in that period
(especially in the early periods of the 'Granny Smith'
cultivar). Again, while the phenolic substance content
increased in some periods, it was determined that the
antioxidant activity decreased in that period (especially
in the last periods of the 'Ayvaniye' cultivar). Contrary

13
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to this study, some studies have reported a positive
relationship between total phenolic substances and total
antioxidant activity (Amiri et al., 2021; Haider et al.,
2020; Sogvar et al., 2016). However, this positive
relationship may not occur in different fruits and stress
conditions. This may be due to the presence of
substances such as anthocyanin, flavonoid and ascorbic
acid, which have antioxidant properties, in addition to
phenolic substances (Hassanpour, 2015; Heldt &
Piechulla, 2015). Additionally, the increase in the
activities of antioxidant enzymes (Ascorbate peroxidase
(APX), glutathione reductase (GR) catalase (CAT) and
superoxide dismutase (SOD)) under different stress
conditions may have affected the positive relationship
between total phenol and antioxidant activity (Yasar &
Uzal, 2023; Yasar et al., 2008). In addition, changes in
the total phenol content of fruits after harvest; may vary
depending on cultivar, maturity stage at harvest,
growing season and storage time (Ozgan & Sabur,
2018). As a matter of fact, Giiner et al. (2022) reported
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61,00
Oth

e Ay aniye

that there was a decrease in the total phenolic substance
and antioxidant activities of 'Fuji* apples throughout
storage.

3.4. Fruit colour (L*,a*,b*)

In terms of L* values, significant differences were
found between the two cultivars only in the 1%t and 4™
months of storage (Figure 7A). It was determined that
the L* values of 'Ayvaniye' apples were higher in these
months. Therefore, it was determined that 'Ayvaniye'
apples had a lighter and brighter appearance compared
to 'Granny Smith' apples. a* values are given in Figure
7B. Accordingly, significant differences were found
between the two cultivars. During storage, it was
determined that the skin colour of ‘Ayvaniye' apples was
red and its tones, while the skin colour of ‘Granny Smith'
apples was green and its tones. In addition, a more
intense yellow colour and shades were detected in the
skin colour of 'Granny Smith' apples compared to
'‘Ayvaniye' apples (Figure 7B).
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Figure 7. Changes in L* (A), a* (B) and b* (C) values of ‘Ayvaniye' and ‘Granny Smith' apples throughout storage
*Significant differences observed between cultivars each month are indicated with different letters.
Sekil 7. ‘Ayvaniye’ ve ‘Granny Smith’ elmalarinin depolama boyunca L* (A), a* (B) ve b* (C) degerlerinin degisimi

*Cesitler arasinda her ay gozlenen onemli farklilvklar farkl harflerle belirtilmistir.
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4. Conclusion

In this study, the storage suitability of the 'Ayvaniye'
apple cultivar was compared with the 'Granny Smith'
apple cultivar in terms of some quality parameters. As a
result of 6 months of cold storage, 'Ayvaniye' cultivar
apples; weight loss, pH, TAA, L* and a* values were
found to be higher compared to the 'Granny Smith’
cultivar. In 'Granny Smith' cultivar apples, TA, SSC,
TPC (excluding the last storage period) and b* values
were higher. In addition, it was not determined that the
flesh of 'Granny Smith' apples was harder at the
beginning of storage, and that there was no significant
difference between the two cultivars in later periods. As
a result, it was determined that the 'Ayvaniye' cultivar is
suitable for cold storage, but weight loss may be a
problem for storage longer than 6 months.
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Abstract: The cultivation area and production amount of tomato, which is economically important and included in plant
production, is decreasing every year. In this research, which examines the problems of producers in the production and marketing
of labor-intensive and high-cost tomato production, the situation of quit tomato cultivation is also examined. A survey was
conducted with 76 tomato producers in the villages of Tokat province. It has been observed that the producers among the active
working population have 25 years of tomato growing experience and their education level is at primary school level. While the
biggest problem of tomato producers in production is disease and product loss, the biggest problem in marketing is low prices
and price instability. It was determined that 49% of producers gave up tomato cultivation. The reasons why producers give up
tomato production are; Because it is not profitable, product disease is a product marketing problem and input costs are high. In
line with the research results, it may be recommended that producers organize seminar courses on the disease. It is thought that
both product and price stability can be achieved by developing policies for price instability and, most importantly, by
establishing marketing cooperatives specific to this product in the region.

Keywords: Tomato, Marketing, Problem, Abandonment, Cultivation

Domates Ureticilerinin Uretim ve Pazarlama Sorunlar1 ve Domates Uretiminden
Vazge¢cme Durumu: Tokat Ili Merkez Ilce Ornegi

Oz: Ekonomik boyutta énemli olan ve bitkisel iiretim igerisinde yer alan domatesin ekim alani ve iiretim miktar1 her gegen yil
azalmaktadir. Yogun emek isteyen ve yiiksek maliyetli domates tireticiligindeki iiretim ve pazarlamadaki iireticilerin sorunlarini
inceleyen bu arastirmada domates yetistiriciliginden vazgecme durumu da incelenmistir. Tokat ilinde merkeze baglh kdylerde
76 domates iiretimi gergeklestiren {iretici ile anket yolu ile goriisme yapilmustir. Aktif ¢aligabilir niifus igindeKi tireticilerin 25
yillik domates yetistiriciligi tecriibesine sahip oldugu ve egitim diizeylerinin ilkokul seviyesinde oldugu gozlemlenmistir.
Domates iireticilerin tiretimdeki en biiyiik sorunu hastalik ve {iriin kayb1 iken pazarlamadaki en biiyiik sorunu ise fiyat diisiikligii
ve fiyat istikrarsizlig1 olarak ortaya konulmustur. Ureticilerin %49 ’unun domates yetistiriciliginden vazgegtigi tespit edilmistir.
Ureticilerin domates iireticiliginden vazgegme nedenleri ise; karli olmadig1 igin, iiriin hastalig1, {iriiniin pazarlama sorunu oldugu
ve girdi maliyetleri yiiksek olmasidir. Arastirma sonuglart dogrultusunda ireticilerin hastalik konusunda seminer kurs
diizenlenmesi Onerilebilir. Fiyat istikrarsizlig1 i¢in politika gelistirilmesi ve en 6nemlisi bolgede bu lirline 6zgii pazarlama
kooperatifleri kurularak hem {irlin hem de fiyat istikrar1 saglanabilecegi diigiiniilmektedir.

Anahtar Kelimeler: Domates, Pazarlama, Sorun, Vazgeg¢me, Yetistiricilik

1. Introduction

According to FAO, 2021 data, the total tomato
cultivation area in the world is 5,167.39 hectares. It was
determined that 22.15% of the cultivation areas were in
China and the most cultivation was made in this region.
In terms of cultivation area, China is followed by India
with 16.35%, Nigeria with 16.34%, Pakistan with
3.25% and Tiirkiye with 3.20%. In other words, it can
be said that Tiirkiye has the fifth largest cultivation area
in the world with 165.20 hectares of cultivation area.

According to TURKSTAT, 2022 data, tomato
cultivation and production took place in 79 provinces in

Tiirkiye. In 2021, the tomato planting area of 1,652.04
decares decreased by 3.93% and in 2022, the planting
area was 1,587.19 decares. Antalya province ranks first
in terms of cultivation area, accounting for 11% of
Tiirkiye's tomato cultivation area. Antalya is followed
by Bursa (10.16%) and Manisa (7.30%). Tokat
province, which was examined as the research region, is
Tiirkiye's tomato growing area. It ranks twelfth with
1.89%. While the tomato cultivation area in Tokat
province was 38,118 decares in 2021, production was
made in 29.97 decares in 2022, decreasing by 21.37%
compared to the previous year. In other words, it can be
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said that almost a quarter of the cultivation area has been
abandoned.

According to FAO, 2021 data, the amount of tomato
production in the world is 189,133.96 tons. It was
determined that 35.76% of the production amount was
produced in China and tomato production was highest
in this region. In terms of tomato production amount,
China is followed by India with 11.20% and Tiirkiye
with 6.92%. In other words, Tiirkiye can be said to be
the third largest tomato producer in the world with a
production amount of 13,000.00 tons.

According to TURKSTAT data for 2022, the amount
of tomato production was 13,095.26 tons in 2021,
decreasing by 0.73% and producing 13,000.00 tons in
2022. Antalya province, in terms of production amount,
constitutes 19.60% of Tirkiye's tomato production
amount.

ranks first. The top five provinces in terms of
production amount produce 51.34% of Tiirkiye's tomato
production amount. These provinces are Antalya
(19.60%), Bursa (11.01%), Manisa (7.58%), Izmir
(6.58%) and Mersin (6.57%), respectively. Tokat
province, which was examined as the research region,
ranks twelfth by producing 1.73% of Tiirkiye's tomato
production amount. While the amount of tomato
production in Tokat province was 279.09 tons in 2021,
it decreased by 19.39% in 2022 compared to the
previous year, reaching 224.98 tons. In other words, it
can be said that almost a quarter of the cultivation area
has been abandoned.

According to TURKSTAT and FAQ data, it has been
observed that there is a significant decrease in tomato
production in terms of cultivation area and therefore
production amount. In the light of this information, it
was aimed to examine the problems of tomato growers
and their abandonment of production in Tokat, which is
an important place for tomato cultivation. For this
purpose, it was first wanted to examine the socio
structures of the producers in the central villages where
production is intense, and then the problems in
production and marketing were wanted to be
determined. In the last stage, manufacturers are forced
to abandon the product. By examining the tendencies,
factors that may affect quit were tried to be determined
with the econometric model. Thus, it is aimed to find the
reason for the serious decrease in income in tomato
cultivation and to propose solutions to the problem.

When the studies on the research topic are examined,
it can be said that they are grouped under four main
headings. While calculating the cost of some plant
products in agricultural production, there are studies
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calculating the cost of tomato production (Kocakdse &
Aktiirk, 2019; Bayramoglu et al., 2021). It is possible to
come across studies examining tomato production and
market structure in greenhouse cultivation (Daka et al.,
2012; Engindeniz, 2015; Oriik & Engindeniz, 2019;
Deger et al., 2020). Studies examining the economic
structure and marketing of tomato production have been
found in the literature (Oguz & Arisoy, 2002; Giiler,
2018; Kazak et al., 2018; Bozdemir et al., 2021; Karadas
and Giiler, 2021; Ciftgi & Tapki, 2023). Otto et al.
(2007), in their research in South Tenerife, found that
tomato producers switched to banana processing. When
studies on a national basis are examined, it is possible to
come across studies examining the effect of cover
change on land degradation or climate change (Bajocco
et al., 2012; Loffe et al., 2012; Cegielska et al., 2018;
Zhang et al., 2019).

According to the literature, there is no research that
examines in detail why tomato production, whose
cultivation area has decreased in recent years, or the
events that caused the abandonment, will provide
richness in looking at the literature from a different
perspective.

2. Materials and Methods

2.1. Material

The material of this research Tokat Gaziosmanpasa
University Social and Human Sciences Research Ethics
Committee at the 16th session on 29.12.2022, according
to the decision number 01-60 consisted of data obtained
through a survey from tomato producers in the villages
of the Central district of Tokat province in January 2023.

2.2. Method Followed During Data Collection

By using the sampling method, more detailed,
cheaper and quicker data about a population is obtained
(Cicek & Erkan, 1996; Yamane, 2010).

According to the data of the Ministry of Agriculture
and Forestry for 2021, there are 1697 tomato growers in
the villages of Tokat province center, on a total area of
3,679.78 decares. Considering the variance of the total
cultivated area (2.17%), it was determined to be less
than 75% and the sample volume was determined with
the help of the simple random sampling formula based
on the average. Before determining the sample volume,
it was determined that tomato cultivation was carried out
in 113 villages of the center. Purposeful sampling Based
on the method, it was decided to include 11 villages,
which are the most intensive tomato growers and
correspond to 10% of the total villages (113 villages),
within the scope of the research.
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The number of enterprises that will represent the
population, taking into account the tomato cultivation
areq;

N#*S52xt2
= Wnarste (1)

Calculated using Equation 1 (Cigek & Erkan, 1996)

n: Number of businesses to represent the population
(76),

N: Total tomato cultivation area in the central district
(3,679.78),

S: Standard deviation of the population (2.17)

t: ruler value at 90% confidence limits (1.65)

d = acceptable margin of error (10% of the average
of the total tomato cultivation area in the central district:
3.81)

After calculating the number of businesses to be
surveyed, a random numbers table was used to
determine the businesses to be surveyed.

n

2.3. Method Followed During Data Analysis
Phase

In the study, the factors affecting tomato producers'
abandonment of production were determined by binary

Table 1. Variables used in the binary logit model
Cizelge 1. Binary logit modelinde kullanilan degiskenler

logit analysis. Dependent in logit the model variable is
a dummy and the predicted probability values vary
between 0 and 1.

Some variables in the logistic model were converted
into categorical variables so that differences between
categories could be obtained as odds ratios. For ease of
interpretation, some of the independent variables were
included in the model as dummy variables.

As an explanatory variable to the model; age of the
producers (continuous variable), experience in tomato
production (years, continuous variable), educational
status (O if literate, If a primary school graduate is coded
as 1, if a secondary school graduate is coded as 2, if a
high school graduate is coded as 3 and if a college
graduate is coded as 4), tomato cultivation area (decare,
continuously variable), factors that trigger producers to
give up on tomato production (since it is not profitable,
crop disease, marketing problem of the product). and
input costs are high) was included in the model as a
dummy variable (coded as 1 if it caused people to give
up, 0 otherwise).

Table 1 gives the codes, explanations and some
statistical properties of the dependent and independent
variables in the model.

Code

Variable

Dependent Variable (Y)

Case of abandoning tomato production: 1

Status of not quit tomato production: 0

Age Manufacturer's age:
(Continuously variable)
Experience Tomato production experience:
(Continuously variable)
Education Educational status of the producer:

Literate: 0 Primary school graduate: 1 Secondary school graduate: 2
High school graduate: 3 College graduate: 4 Bachelor's degree: 5 Master's degree: 6

Receiving The Supplement

Tomato production area:

(decare, continuously variable)

Azkar
thinking: 0
IlIness

Consideration of quit tomato production because it is not profitable: if thinking: 1, if not

Consideration of quit tomato production because there are too many crop diseases: if

thinking: 1, if not thinking: 0

Marketing Problems

Consideration of quit tomato production because of problems in marketing the product: if

thinking: 1, if not thinking: 0

Cost
not thinking: 0

Consideration of quit tomato production because input costs are too high: if thinking: 1, if

3. Result and Discussion

3.1. Demographic structures of producers

The average age of the producers is 48.20 and they
have been producing tomatoes for an average of 25.22
years. When research on tomato cultivation in recent
years is examined, it is possible to come across
producers with similar active age groups and similar

years of experience in tomato cultivation. Daka et al.
(2012) found the average age of greenhouse tomato
producers in Mugla province to be 46, while Deger et al.
(2020) stated that the producers of greenhouse tomato
cultivation in Mugla Fethiye are on average 47 years old
and have approximately 18 years of experience. While
Karadag & Giiler (2021) determined that the producers
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in [gdir province have an average age of 52, Kazak et al.
(2018) stated that the average age of the producers in
Izmir Torbali is 45 years old and that they have been
producing tomatoes for 13 years, and Orik &
Engindeniz (2019) in their research calculated the
average age of the producers as 45 years old and that
they have 21 years of experience in tomato cultivation.
When we look at the educational status of the producers,
it is seen that the highest share is made up of primary
school graduates with a rate of approximately 36%,
followed by secondary school graduates with a
maximum rate of 25%, and the least share is made up of
illiterate people (1.32%) and bachelor's degree
graduates (1.32%). It is seen that it forms (Table 2).
Ciftci and Tapki (2023) determined that 50% of tomato
producers in Hatay province were primary school
graduates. Daka et al. (2012) found that 67% of
greenhouse tomato producers in Mugla province and
Karadas and Giiler (2021) found that 44% of tomato
producers in Igdir province were primary school
graduates. When recent studies are examined, it can be
said that the education level of the majority of producers
is primary school or an average of 5 years of education.

Table 2. Educational status of the producer
Cizelge 2. Ureticilerin egitim durumu

Educational Status Frequency Share (%)

Illiterate 1 1.32
Primary school 27 35.53
Middle school 19 25.00
High school 17 22.37
College 4 5.26
Licence 7 9.21
Degree 1 1.32
Total 76 100.00

When the producers' participation in seminars and
courses on tomato cultivation was examined, it was
determined that 67% of the producers did not attend the
seminars and courses, while 33% did. When the
production branch of the producers was considered, they
were asked whether there was plant and animal
production and it was determined that the highest rate of
plant and animal production was approximately 57%.
Following this, it was determined that only herbal
production was made at the rate of approximately 42%
and not at the rate of approximately 58%. There are an
average of 5 individuals in the household. When we look
at the presence of individuals who bring income to the
producers' households, it is determined that there are
fewer individuals in the household with agricultural
income (10.53%), while there are more individuals
without agricultural income (89.47%).

20

It was determined that 46.05% of the producers were
members of the cooperative and producer union, while
53.95% were not members. Daka et al. (2012) found that
76% of the producers growing tomatoes in greenhouses
in Mugla province were members of the cooperative.

3.2. Tomato production and producer problems

It was calculated that the producers produced
tomatoes in an average area of 9.79 decares and the
average yield was 7,171 kg/da. Considering that the
general yield in Tokat province is 7,507 kg/da according
to TURKSTAT's 2022 data, it can be said that the
average yield of the producers interviewed within the
scope of the research is slightly low. It was calculated in
the research results that tomato producers harvest
tomatoes on average 8 times a year and experience an
average annual product loss of 16,504.61 kg per
business.

The biggest part of the problems experienced by
producers in production is crop disease, and This
problem appears in 89% of cases. Following this, it is
seen that 58% of producers experienced product loss
during harvest and the most common problems with
input are identified with a rate of approximately 55%.
Collector, distributor, processor and marketer problems
are among the problems they experience with a rate of
approximately 53%. Labor (46.05%) and planting,
maintenance and fertilization (40.79%) are also among
the problems experienced. It is seen that the problems
experienced with the accommodation and transportation
of seasonal workers and the lack of modern equipment
were determined to be the same rate, approximately
16%. It was observed that the least experienced
problems were insufficient technical knowledge with a
rate of approximately 9% and credit with a rate of
approximately 11% (Table 3). It is possible to come
across manufacturers experiencing similar problems
because of research. Karadas & Giiler (2021) stated in
their research that among the most common problems
experienced by tomato producers in Igdir province in
production, the cost of growing the product is very high
and the unit price of the product is very low. Kazak et
al. (2018) mentioned product loss as the biggest problem
in production of tomato producers in Izmir Torbals,
Oriik & Engindeniz (2019) found product loss among
the biggest problems in production of greenhouse
tomato producers in Mugla province.

Table 4 examines the problems experienced by
producers in marketing tomato products. When we look
at the problems experienced by manufacturers in
marketing, the most common problem is price
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instability, and it has been determined that this problem
is experienced by approximately 86%, and then another
of the most experienced problems is the lack of price
determination and lack of control It is another of the
main problems experienced by approximately 82%.
Failure to sell at the desired price (76.32%), market
structure The fact that it is irregular (75.00%) and that
production and demand vary throughout the year
(69.74%) are also among the problems experienced at
high rates. When we look at the situations where the
buyer cannot be found at the desired time (57.89%), the
cooperatives are insufficient (57.89%), and the relevant
institutions and organizations do not provide

information (51.32%), it has been determined that more
than half of them have problems. Less than the
information given here the problems experienced are the
lack of storage facilities (48.68%), the buyer not paying
in advance (44.74%), and the product prices not being
received on time (30.26%). In the literature, price
instability is the biggest problem in marketing tomato
producers Studies in the literature showing that there are
studies are as follows: Kazak et al., who studied tomato
producers in Torbali, Izmir (2018) and Orik &
Engindeniz (2019), who studied greenhouse tomato
cultivation in Mugla province.

Table 3. Problems faced by producers in tomato production
Cizelge 3. Ureticilerin domates iiretiminde karsilastigi sorunlar

Main Problems Encountered by Manufacturers Freguency Share (%0)

Crop Disease 68 89.47
Product Loss at Harvest 44 57.89
Input Supply 42 55.26
Picker. Distributor. Experiencing Processor and Marketer Problems 40 52.63
Labor Expense 35 46.05
Sowing, Planting, Maintenance, Fertilization Expense 31 40.79
Housing of Seasonal Workers. Transport 12 15.79
Harvest Problem Due to Lack of Modern Agricultural Machinery and 12 15.79
Equipment )

Loan Procurement 8 10.53
Lack of Technical Knowledge 7 9.21

Table 4. Problems experienced by producers in marketing tomato products
Cizelge 4. Ureticilerin domates pazarlamasinda karsilaghg sorunlar
Problems Frequency Share (%)

Price Instability 65 85.53
No Price Determination and No Control 62 81.58
I Can't Sell At The Price | Want 58 76.32
Market Structure Irregular 57 75.00
Production and Demand Varies During the Year 53 69.74
Not Finding a Buyer at the Desired Time 44 57.89
Cooperatives Are Insufficient 44 57.89
Relevant Institutions and Organizations Not Providing Information 39 51.32
Lack of Preservation Possibility (Storage) 37 48.68
Buyer Not Making Advance Payment 34 4474
We Cannot Receive Product Prices on Time 23 30.26

3.3. The situation of producers quit tomato
production and the factors affecting quit

When the situation of producers quit tomato
production and switching to another product production
is examined; It was determined that more than half of
the producers (51.32%) will continue tomato production
(Table 5). There are studies in the literature on producers
who are considering quit other herbal products 1t is also
possible to find studies conducted. Bag & Ates (2010)
found that 63% of tobacco producers in Mus province
would give up production if the tobacco law came into
effect. Can (2020) stated in his research that 67% of
black cumin growers in Usak province will give up

production

Considering the reasons why producers give up
tomato production; switching to a more profitable
branch of production (31.58%), low profitability
(28.95%), diseases (26.32%) and market experiencing
problems (23.68%) is one of the main reasons why they
prefer to give up. It was determined that the reasons that
least affected this situation were not wanting to do it
(2.63%), lack of knowledge (1.32%) and returning to
growing only seedlings (1.32%) (Table 6). Bas & Ates
(2010) found that the reason for tobacco producers in
Mus province to abandon crop cultivation was that they
did not find production profitable. Can (2020) It was
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concluded that the reason why black cumin producers in
Usak province gave up production was that they planted
it for trial purposes and that the expected profit was not
achieved. Tasci et al. (2021) stated that the most
important reasons that triggered the abandonment of
wheat production in Corum province were the high
production cost of the product and the very low unit
sales price of the product.

Table 5. Situation of producers quit tomato production
and switching to other product production

Cizelge 5. Ureticilerin domates iiretiminden vazgegip
bagska tiriin iiretimine gegmek isteme durumu

Consideration of Quit Frequency Share (%)
Tomato Production

Wanting to Give Up 37 48.68
Wanting to Continue 39 51.32

Table 6. Reasons for producers to give up tomato
production

Cizelge 6. Ureticilerin domates iiretiminden vazgecme
nedenleri

Reasons Frequency Share (%)
Desire to Switch to a More

Profitable Branch of Production 2 2l
Profitability is Low 22 28.95
Iliness 20 26.32
Market Problem 18 23.68
Input Cost 15 19.74
Efficiency is Low 14 18.42
Irrigation Problem 8 10.53
Not Wanting to Do 2 2.63
Lack of Information 1 1.32
Don't Just Return to Seedling Growing 1 1.32

Table 7. Products that producers consider growing
instead of tomatoes

Cizelge 7. Ureticilerin domates iiretiminden vazgecip
yetistirmeyi diigtindiikleri tiriinler

Products Frequency Share (%)

Those who continue to 39 5132
grow tomatoes

Corn - Grain Corn 11 14.47
Sunflower 6 7.89
Beet 9 11.84
Pepper 2 2.63
Bean 2 2.63
Wheat 2 2.63
Garlic 1 1.32
Cucumber 1 1.32
Barley 1 1.32
Ornamental Plants 1 1.32
Vine Leaf Production 1 1.32

It has been determined that when producers want to
give up tomato production and switch to a different
production, the first products they consider growing are
corn - grain corn (14.47%), followed by beet (11.84%)
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and sunflower (7.89%). The products that were least
produced were garlic, cucumber, pepper, barley,
ornamental plants and vine leaves at the same rates
(1.32%) (Table 7).

Due to the high input costs in tomato production, it
was aimed to determine the factors affecting the
thoughts of producers who plan to switch to a more
profitable production branch with an econometric
model. For this purpose, binary logit regression, which
is easy to interpret from models where the dependent
variable is used as a dummy variable, was chosen. Beta
values, standard errors and marginal effects of the
variables in the model are given in Table 8. In the
resulting values, the likelihood (significance level)
value is acceptable in every confidence interval, the
model's independent variables explain the dependent
variable (Mc Fadden corrected R?) by 95%, and the Chi
square value is acceptably low; It ensures that the model
is meaningful and interpretable.

According to the model, it was determined that four
factors that affect quit tomato production (because it is
not profitable, product disease, marketing problems of
the product and high input costs) affect the abandonment
of tomato production positively at the 1% significance
level and positively affect the cultivation area at the 5%
significance level.

In other words, a one-unit increase in producers quit
production because it is not profitable can cause an
increase in overall abandonment by 56%. another
expression Producers who do not think that production
is profitable are 56% more likely to give up production
than those who think that it is profitable.

It can be said that producers who experience crop
disease in tomato cultivation are 58% more likely to
give up crop cultivation than those who do not.
Similarly, according to the marginal effects in Table 8,
it can be said that producers who experience marketing
problems in Tomato are 55% more likely to give up on
crop cultivation than those who do not, and that
producers who find the input costs in tomato crop
cultivation are too high are more likely to give up on
crop cultivation at a rate of 53% compared to those who
do not.

A one-unit increase in the tomato cultivation area of
tomato producers can increase the abandonment of
tomato cultivation by 0.1%. In other words, it can be
said that producers do not plan to plant more and it is
easier to plan to give up production rather than
expanding the planting area.
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It has been observed that the fact that the producers
are younger or have more years of experience in tomato
cultivation has a positive effect on quit tomato
cultivation, but there is no econometrically significant
relationship. Because the increase in the level of
education also increases tomato It was determined that
it positively affected the abandonment of productivity,

but there
relationship.

In short, the reasons why producers give up
production are really positive reasons for quitting. It can
be said that it affects both ways. It has been observed
that the socio-characteristics of the producers affect it,
but there is no statistical relationship.

was no econometrically significant

Table 8. Binary logit analysis result of factors affecting producers' abandonment of tomato production
Cizelge 8. Ureticilerin domates tiretiminden vazgecmesini etkileyen faktorlerin binary logit analiz sonucu

Coefficient Standard error z P (importance level) Marginal Effect
Constant -10.605 8.340 -1.27 0.204
Age -0.037 0.152 -24 0.810 -0.001
Experience 0.094 0.176 0.53 0.593 0.002
Educatio 0.842 1.001 0.84 0.400 0.016
Plant Area 0.162** 0.095 1.71 0.087 0.004**
Azkar 36.744 0.019 29.47 <0.001 0.561*
IlIness 35.406 0.017 33.97 <0.001 0.578*
Marketing Problems 37.291 0.016 34.67 <0.001 0.553*
Cost 32.615 0.016 32.22 <0.001 0.526*

Representation at significance level *: 1%, **: 10%
Chi square [8 variable]: 95.086, Converted R%:52.653,
Severity Level: 0.000

McFadden R%: 0.903

In Tiirkiye, which ranks among the top three in world
tomato production, the amount of tomato production has
decreased, especially in recent years. After examining
the production and marketing problems of tomato
producers in Tokat province, the main aim was to
determine the reasons why tomato producers gave up
production and the factors affecting the abandonment. It
has been observed that tomato producers are in the
active working age range and that they are growing
tomatoes at a level that can be considered experienced
compared to the average age. As is a reality in Tirkiye,
it has been determined that the education levels of
tomato producers in Tokat province are low. It is
obvious that in agricultural production, producers
generate income from several production branches in
order to reduce risk, rather than specializing in a single
production branch, especially due to risk and
uncertainty. In this study, more than half of the
producers engage in plant production as well as animal
production production is also available in the results of
his research.

The biggest problem of tomato producers in
production is crop disease and crop loss. In other words,
it is concluded that producers experience economic
losses due to product loss due to the disease occurring
in the tomatoes they grow. The biggest reason to give up
crop cultivation is It is an economic problem. Therefore,
it is necessary to pay attention to this problem of
producers. Seminar courses should be organized to

provide producers with detailed information about the
diseases. In fact, relevant institutions and organizations
can propose a project idea to organize seminar courses
of this size.

The biggest problem in product marketing is price
instability and low prices. Economic problems lie at the
root of the marketing problems experienced by
producers. It may be recommended to implement a price
control policy in order to protect the producer's
economy. The actual marketing cooperatives are
Tiirkiye's biggest deficiency, and this deficiency can be
emphasized once again because of this research.
Producers may not have much influence in the market
as small businesses, but if they enter the market as a
cooperative, they can have a stronger say in the market
both in selling products and in price stability.

As a result of the research, it was determined that
since tomato cultivation requires intensive labor and is
high cost, producers with fewer retirees have started to
turn to more economical products. After determining the
main purpose of the research, the factors affecting the
abandonment of crop cultivation, were tried to be
determined with an econometric model. As a result of
the model, it was determined that the producers' reasons
for abandoning production affected the abandonment
positively rather than the effect of demographic factors.
In other words, it can be said as a result of the research
that the reasons for manufacturers' abandonment are
actually directing them to another product.
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Abstract: The aim of the study is to determine the effects of minimal pruning (MP) and unpruned&unheaded (UP&UH) on
young Fernor walnut cultivar trees concerning, tree growth, yield, nut quality and water use efficiency. The trees in the research
orchard were planted in 2017. According to the data, a statistically significant difference was found between (MP) and (UP&UH)
in terms of shoot length, canopy length, tree height, yield, kernel weight, kernel ratio and nut length. The two-year cumulative
yield value was found to be 6036.28 g in (MP) and 9865.87 g in (UP&UH). The stem water potential values (GSP), (MPa) of
(MP) and (UP&UH) were 7.65 and 7.50, respectively. Considering the significant difference in yield between two pruning
methods, it has been observed that water use efficiency is higher in (UP&UH). If water deficiency and insufficient fertilization
are combined with (UP&UH), significant losses in tree growth, yield and nut quality can occur. In this context, (UP&UH)
should be considered along with other factors that will affect tree growth, yield and fruit quality.

Keywords: Pruning, Training, Yield, Fernor, Walnut.

Geng Fernor Ceviz Agaclarimin Yetistirilmesinde Farkli Budama
Yontemlerinin Karsilastirilmasi

Oz: Calismanin amaci, minimum budama (MP) ve budamama&tepe vurmamanin (UP&UH) geng Fernor gesidi ceviz
agaclarinda agac gelisimi, verim, meyve kalitesi ve su kullanim etkinligi {izerine etkilerini belirlemekti. Aragtirma bahgesindeki
agaclar 2017 yilinda dikildi. Verilere gore (MP) ile (UP&UH) arasinda siirgiin uzunlugu, ta¢ uzunlugu, agag yiiksekligi, verim,
i¢ agirligl, i¢ oram ve meyve boyunda istatistiksel olarak énemli farklilik bulundu. Tki yillik kiimiilatif verim degeri (MP)
agaclarinda 6036,28 g, (UP&UH) agaglarinda 9865,87 g olarak belirlendi. (MP) ve (UP&UH)'nin ortalama giin ortas1 gévde
suyu potansiyeli degerleri (MPa) sirasiyla 7,65 ve 7,50°dir. Tki budama yontemi arasindaki verim farki dikkate alindiginda (MP)
uygulamasinda su kullanim etkinliginin daha yiiksek oldugu goriildi. Sulama suyu yetersizligi ve Yyetersiz bitki
besleme&giibreleme yonetimi (MP&UH) ile birlestiginde aga¢ gelisiminde, verimde ve meyve kalitesinde 6nemli kayiplara
neden olabilir. Bu baglamda (MP&UH) uygulamasi, aga¢ gelisimi, verim ve meyve Kalitesini etkileyecek diger faktorlerle
birlikte diigiiniilmelidir.

Anahtar Kelimeler: Budama, Sekil budamasi, Verim, Fernor, Ceviz.

1.Introduction

Training and pruning of adult walnut trees serve
purposes: controlling tree size balancing generative and
vegetative development, enhancing nut size, promoting
the formation of new fruit buds, ensuring proper light
distribution within the tree, and eliminating old, dried,
dead or overlapping branches. Additionally pruning
aims to shape the tree suitably for harvesting and
picking operations by machinery. Another objective of
pruning in mature walnut trees is to stimulate strong
spur development, encourage female flower formation,
and facilitate the growth of large nuts. (Akga, 2014;
Andersen, 1984).

In walnut varieties that bear fruit on terminal
branches, pruning may delay yield. However, this effect

is not seen in varieties that produce high amounts of
fruit on lateral branches. Significant differences exist
between varieties regarding development type, fruiting
location, vigor and many other characteristics. If young
fruit-bearing trees are minimally pruned, 1t can
encourage sufficient shoot development to form fruit
areas Conversely, heavy pruning of young trees may
delay the onset of yielding.

Studies investigating the effects of different pruning
methods on yield and fruit quality in walnut cultivation
in Turkey are very limited (Argag, 2021). According to
our observations in walnut orchards where hard pruning
is practiced in walnut cultivation, our initial results
indicate that the shoots are susceptible to damage from
the onset of yield is delayed, productivity is low and
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increased susceptibility to Xaj disease.

Similar research has been conducted on Ashley,
Howard and Chandler varieties (Hasey et al., 1998;
DeBuse et al., 2010). However, there is no study on the
Fernor variety. Fernor trees have different
morphological and physiological characteristics
compared to the Ashley, Howard and Chandler
varieties, their responses to different pruning systems
remain unknown.

Walnut growers in Tiirkiye prefer very hard pruning
over minimal pruning. There is a common belief that
minimal or no pruning is not appropriate in walnut
cultivation. Growers hold belief that with hard pruning,
the tree will have a more uniform shape and stronger
growth. In fact, it is widely believed that if young
walnut trees are not pruned, their development will
stagnate, leading to decreased yield and fruit quality
due to early fruit bearing. Consequently , very hard
pruning is performed on young trees. When we realized
that we could not change habits with rhetoric, we
realized that we needed applied research results. The
only way to overcome resistance to paradigm change
should be persuasion with results based on research.

It has been reported that young trees of the Howard,
Chandler, Tulare, Forde, Solano and Livermore
varieties do not require pruning to maintain growth and
achieve adequate yield. Heavy pruning is not
recommended for these cultivars as it leads to reduced
yields and smaller trees. Pruning may delay yield on
varieties that bear fruit on terminal branches, such as
Hartley and Franguette. However, this effect is not
observed in cultivars that bear fruit on lateral branches
(Hasey et al., 1998).

There is no research investigating the effects of
different pruning methods on yield in young Fernor
walnut trees. The use of hard pruning methods,
especially in the Fernor variety, delays the age at which
trees start yielding. In our research, we investigated the
effects of pruning management on tree development,
yield, nut quality and water stress in young Fernor trees.
Additionally, our study aimed to provide new results
against the hypothesis that pruning reduces tree growth
in varieties that bear fruit on lateral branches.

2.Material and Method

2.1. Material

2.1.1. Plant Material

In 2017, an extensive walnut orchard was planted in
the Northeast of Turkey, in Liileburgaz (41°18'44.08"N
& 27°17'42.64"E), with trees spaced at 8m X 4m grafted
‘Fernor’ trees onto J. regia L. rootstock. Fernor walnut
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cultivar has the characteristics of late leafing and lateral
bud fruitfulness. Fernor is the most used cultivar after
the Chandler variety in walnut orchards established in
Turkey in recent years.

2.1.2. Soil characteristics of the orchard where
the research was conducted
Physical and chemical properties of the soils of the

research orchard presented in Table 1.

Table 1. Physical and chemical properties of soils
Cizelge 1. Topraklarn fiziksel ve kimyasal ozellikleri

Parametre Results Unite Metod
Soil pH 7.50 % -
Eletrical conductivity (EC) 0.04 % Saturation
CaCoO3 1.95 % Calsimetric
Saturation 74.80 % Saturation
Organic matter (OM) 1.49 % Walkey-Black
(N) 0.07  ppm Kjeldahl
P 7.07  ppm Olsen
K 191.54 ppm Amonium Asetat - ICP
Ca 8014.23 ppm Amonium Asetat- ICP
Mg 740.81 ppm Amonium Asetat- ICP
Fe 21.11  ppm DTPA-ICP
Cu 1.68 ppm DTPA-ICP
Zn 0.37  ppm DTPA-ICP
Mn 8.50 ppm DTPA-ICP

2.1.3. Devices used to measure length and weight

Meters were used to measure trunk length, shoot
length, tree height, and canopy and tree width. An
electronic caliper with 0.01 mm precision was used to
determine fruit sizes from pomological characteristics,
and an electronic scale with 0.01 g precision was used
to determine nut and kernel weight.

2.2. Method

2.2.1. Preparation practices for different pruning

methods on saplings

Fernor saplings were initially over 2.00 meters high
and were pruned to 50 cm upon planting. Drip irrigation
was installed from the outset, and orchard management
followed standard practices appropriate to the
environment and the age of the plantation. Before onset
of the second growing season trees were cut at 1.80 m
and 5-6 scaffold branches were selected, including the
leading branch. Subsequently main shoot leader and
scaffold branches were pruned during in the winter
training, removing either 1/3 or 2/3 of their length
depending on their annual growth, typically around a
meter . During the three first year’s stakes were used.
The objective was to achieve 5 to 6 limbs, growing the
first at 1.50 m from the soil. A minimal pruning system
was applied to trial trees in 2018 and 2019 to establish a
main branch system that would allow adequate light
penetration (Ryugo et al., 1980). Trials of two different
pruning systems started in 2020.
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2.2.1.1.Minimum pruning method (MP)

In 2020 and 2021, the branches of the trees that will
undergo (MP) were cut below 150 cm from the soil
level, and 25% to 30% of the shoots from the previous
year were cut and headed (Figure 1).

2.2.1.2.Unpruned/Unheaded

(UP&UH)

In 2020, in (UP&UH), only narrow-angle and forked
branches and branches below 150 cm on the trunk were
removed. All other branches were unpruned and
unheaded. Trees that were not crowned and cut under
management UP&UH in 2020-2021 were released.

training method

However, during the summer pruning of these trees,
only the forked branches, if any, were reduced to single
branches (Figure 1).

2.2.2.Determination of the effects of pruning

management on phenological, morphological,

pomological and yield

In order to determine the effect of pruning
management on phenological characteristics, data on
bud burst time, leafing time, female flowering time,
male flowering time, harvest time and leaf fall time were
taken.

L\ L/
S

Figure 1. Crown shape of trees treated with (MP) (left) and (UP&UH) (right)
Resim 1. (MP) (solda) ve (UP&UH) (sagda) uygulama yapilan agaglarin tag sekli

In order to assess the act of pruning management on
morphological characteristics, various parameters were
examined, including tree trunk circumference, tree
height, tree and canopy volume, canopy length and
width.

In order to assess the act of pruning management
on morphological characteristics, various parameters
were examined, including tree trunk circumference, tree
height, tree and canopy volume, canopy length and
width.

Additionally, the yield per tree was determined to
evaluate the effect of pruning methods on yield (g/tree).
Tree volume (TV) and crown volume (CV) were
calculated based on Equation 1 (Stehr, 2005) and
Equation 2 (Argag, 2001).

TV(m3)=[(L+W)/4)%.7.H]/2 (1)
L: Crown height

W: Crown width
H: Tree height

CV(m?)=m*hI2 @)

h: Crown height
r: Crown width

In order to determine the effect of pruning methods
on pomological characteristics, nut weight, kernel
weight, kernel percentage shell thickness, nut
dimensions (length, height, width) and kernel color
characteristics ~ were  examined. Pomological
characteristics were examined in 20 nuts randomly
taken from 12 trees selected for each application.

2.2.3. Effect of pruning managements on plant
water stress
Irrigation time, irrigation interval and irrigation water

amount were determined using climate data obtained
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from the climate station in the research orchard. Soil
moisture values obtained from digital soil moisture
Sensors.

To directly determine the effects of two different
pruning treatments on plant water stress, stem water
potential (GSP) values were measured with a pressure
chamber device between in June and October.
Measurements were conducted on Thursdays between
12.00 and 13.30 on three trees selected from each of the
trial plots. Measurements were made on leaves selected
from the south side of the tree. The leaf was wrapped
with foil and the measurement was taken after waiting
for 10 minutes. Leaf water potential was determined
using a PMS 615 model device (Fulton et al., 2001).

2.2.4. Plant nutrition and leaf macro and micro

element contents

Leaf and soil analyses were conducted to determine
plant nutrition management, and yield served as a basis
for adjustments. A total of 150 kg of nitrogen (N), 90 kg
of potassium (K), and 40 kg of phosphorus (P) were
applied per hectare. Additionally foliar fertilization with
combined microelements was applied throughout the
season. The effects of (MP) and (UP&UH) applications
on leaf macro and micro element contents were
examined.

2.2.5. Evaluation of data

The experiment was set up with 3 replications and 4
trees were included in each replication. The effects of
two different pruning methods on morphology,
pomology and yield were analyzed in the SAS statistical
program and comparisons were made with the Duncan
test.

3. Results and Discussion

The aim of the research is to determine the effects of
(MP) and (UP&UH) on young trees of Fernor variety on
the growth vigor, yield, nut quality and water use
efficiency of the trees.

3.1. Effect of pruning methods on phenological
characteristics

The leafing time, the time of receptive period in
female flower and the time of pollen shedding of the
trees that received (MP) were observed approximately 5
days earlier than the trees that (UP&UH). Harvest time
and leaf fall dates were found to be similar for two
pruning managements.

3.2. Effect of pruning methods on morphological

characteristics

3.2.1. Tree trunk circumference

In (MP), the average tree trunk circumference values
were measured between 37.70 cm and 43.50 cm, with
and the average trunk circumference value calculated as
39.61£1.69 cm. In (UP&UH), the trunk circumference
ranged from 35.50 cm to 41.80 cm with the average
trunk circumference recorded as 38.46+1.89 cm (Table
2).

The effect of two pruning methods on the trunk
circumference was found to be insignificant (Table 1).
Similar results were reported in a study on Chandler
walnut variety, where the effect of training systems on
trunk circumference was also found to be insignificant.
Moreover, investigations on four different pruning
methods in Chandler cultivar revealed that trees without
pruning exhibited the highest trunk circumference
(126.90), while trees subjected to minimal pruning
showed the lowest trunk diameter (Aleta et al., 2006).
Like our research results, the effect of minimum pruning
and non-pruning management on the tree trunk
environment was found to be statistically insignificant
(Argag 2021). The effects of hard pruning, minimum-
low level pruning, minimum pruning and
unpruned/unheaded treatments on the trunk
circumference were found to be insignificant in Gillet,
Forde and Tulare varieties. However, in Chandler
variety, a significant difference was found between
severe pruning (27.9 cm) and other pruning methods
(29.7-32.0 cm). Similar to our research results, the
lowest trunk circumference value was found in the
Tulare variety under unpruned/unheaded methods, and
the highest value was found in the Gillet variety under
minimum pruning (DeBuse et al., 2010).

Table 2. Effect of different pruning methods on morphological characteristics
Cizelge 2. Farkli budama yontemlerinin morfolojik zellikler iizerine etkisi

Pruning Tree trunk Tree height  Tree volume Canopy Canopy Canopy Shoot length
Methods circumferen (m) (m3) volume (m3) length (m) width (m) (cm)
ce (cm)
(MP) 39,612 5,50° 36,322 18.282 4,00° 4,172 90,28?
(UP&UH) 38,462 5,712 41,128 20.912 4,232 4,292 33.320

*The difference between means shown with different letters in the same column is significant (P<0.05)
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3.2.2. Tree height (m)

In (MP), tree height were measured between 4,90
and 5,76 m, and the average tree height was 5,50+0.27
m. In (UP&UH), tree height varied from 5.48 m to 6.35
m, and the average tree height was 5.71£0.22 m. A
significant difference (P<0.05) was found in the tree
heights between (MP) and (UP&UH) (Table 2). DeBuse
et al. (2010) reported that different pruning systems had
no significant effect on tree height, but they noted that
the highest tree height was observed in minimally
pruned trees. Similarly, in our research, the height of
(UP&UH) trees was found to be higher than (MP) trees,
consistent with the results of Argag (2021).

3.2.3. Tree and canopy volume (m?3)

In (MP), tree volume (m?3) varied between 24,93 and
42,66 and the average canopy volume was 36,32+6,35.
In (UP&UH), the tree volume (m?®) ranged from 33,12
to 52,17 and the average tree volume was 41,12+5,12
(Table 1). In (MP), canopy volume (mq) varied between
11.62 -23.99 and the average canopy Vvolume
18.2843.67. In (UP&UH), the canopy volume ranged
from 13.92 m3-26.54 m2and the average canopy volume
was 20.91+3.20 m? (Table 2).

There was no statistical difference between the tree
volume and canopy volume of trees with (MP) and
(UP&UH) (Table 1). Similar to our research results,
Argag (2021) stated that the effect of non-pruning and
minimum pruning on the tree and canopy volume is
insignificant, but the tree and canopy volume values of
trees without pruning are higher than the values of trees
with minimum pruning.

3.2.4. Canopy length and width (m)

In (MP), the canopy length varied between 3.40 and
4.29 m, and the average canopy length was 4.00+0.27m.
In (UP&UH), the canopy length was found between
3.98 and 4.85 m, and the average canopy length was
4.23+0.23 m. A statistically significant difference was
found between the canopy length of trees with (MP) and
(UP&UH) (Table 2).

In (MP), the canopy width varied between 3.45 and
4.80m, and the average canopy length was 4.17+0.35m.
In (UP&UH), the canopy width was found between 3.58
and 4.95 m, and the average canopy width was
4.29+0.23 m. A statistically insignificant difference was
found between the canopy width of trees with (MP) and
(UP&UH) (Table 2).

3.2.5. Shoot length (cm)
In (MP), the shoot length varied between 79,6.0 to

106.0 cm and the average shoot length was 90,28+7,38
cm. In (UP&UH), the shoot length varied between 20,06
to 41,06 cm and the average shoot length was
33,32+6,38 cm. A statistically significant difference was
found between the shoot length of trees with (MP) and
(UP&UH) (Table 2).

Dalkilig et al., (2005) compared the effects of six
different intensities of pruning on vegetative growth in
eight-year-old trees of Yalova-4 and Bilecik walnut
varieties. They found significant effects of different
pruning severities on vegetative development.
Specifically, significant effects of pruning intensities on
the number of annual shoots, total shoot length, and total
number of buds were observed in the Yalova variety.
The effect of different pruning intensities on the number
of annual shoots in the Bilecik variety was found to be
insignificant.

3.2.6. Average yield (g/tree)

According to two years, average yield values per tree
in (MP) varied between 1707.28g and 4329.4g. The
average yield of (UP&UH) management was between
2829.62 and 7036.25. The two-year cumulative yield
was found 6036.68 g in (MP) and 9865.87 g in
(UP&UH). The cumulative yield of (UP&UH) was
determined to be 61.18% higher than that of (MP)
management (Table 3). A significant difference
(P<0.05) was observed between the yield values of (MP)
and (UP&UH) (Table 3).

Table 3. Effect of different pruning methods on yield
(g/tree)

Cizelge 3. Farkli budama yontemlerinin verim tizerine
etkisi (g/agag)

Pruning Average Yield (g/ tree) Cumulative y

Methods 2021 2r022 ield (g/tree)
(MP) 1707.28 b 43294 b 6036,28b
(UP&UH)  2829.62a* 7036.25a*  9865,87a

* The difference between means shown with different letters in
the same column is significant (P<0.05)

In the study comparing the yield values of Chandler
trees with minimal pruning and no pruning in Bursa
ecological conditions, it was reported that trees without
pruning had a higher yield of 40.56% compared to trees
with minimum pruning, which is consistent with our
research results (Argag 2021). Some studies have
indicated that no significant difference in yield resulting
from pruning walnut trees, but these results are from
studies on mature trees. Observations conducted at UC
Davis orchards and grower orchards in California have
shown that walnut trees can grow without pruning even
in the early years (Lampinen et al., 2015). The effects of
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hard pruning, minimum-low level pruning, minimum
pruning and no-topping-no-pruning management on
yield were found to be insignificant in Tulare variety
and significant in other varieties (Chandler, Gillet,
Forde). The highest yield value was found in unpruned
and unheaded management, consist with our research
results (DeBuse et al., 2010). Olsen et al., (1990),
reported that the yield value of annually pruned trees did
not significantly differ from that of unpruned trees, in
contrast to our research results. According to Lampinen
etal., (2015), the yield of trees that are not pruned except
for removing branches that get in the way of shakers or
tractors has a cumulative yield similar to trees that are
pruned every year for the first 7 years.

3.2.8.Effect of pruning methods on pomological

characteristics

The kernel colors of the trees applied to two different
pruning methods were found to be similar (Figure 2).

In (MP), average nut weight was found as
11.57+0.59 (g), kernel weight was 5.09+0.40 (g), shell
thickness (mm) was 1.85+0.15, nut length (mm) was
37.12+0.53, nut height (mm) was 32.55+0.51, nut width

(mm) was 31.23+0.88 in 2021 year. In (MP), average
nut weight was found as 13.30+0.42 (g), kernel weight
was 6.37+0.36, shell thickness (mm) was 1.58+0.09, nut
length (mm) was 40.75+0.95, nut height (mm) was
34.434+0.61, nut width (mm) was 32.56+0.54 in 2022
year (Table 4).

In (UP&UH), average nut weight was 12.01+0.48
(9), kernel weight was 5.32+0.27 (g), shell thickness
(mm) was 1.79+0.16, nut length (mm) was 38.11+0.81,
nut height (mm) was 33.84+1.15, nut width (mm) was
32.13+1.09 in 2021 year (Table 4).

In (UP&UH), average nut weight was found as
13.44+0.43 (g), kernel weight was 6.69+0.32 (g), shell
thickness (mm) was 1.64+0.1, nut length 41.15+1.02
(mm) nut height was 34.35+0.45, nut width (mm) was
32.81+0.54in 2022 year (Table 4). According to 2021
data, there was a significant difference (P<0.05)
between pruning methods in terms of nut length and nut
height values . In the 2022 data, differences were found
in terms of kernel weight and kernel percentage (Table
4). However, the effect of pruning methods on other
pomological characteristics was found to be

insignificant.

Nuts of (MP)

Nuts of (UP&UH)

Figure 2. The nuts of (MP) and (UP&UH)

Resim 2. Minimum budama ve budamamad&tepe vurmama uygulanan agaglarin meyveleri

Table 4. Effect of different pruning methods on pomological characteristics
Cizelge 4. Farkli budama yontemlerinin pomolojik ozellikler iizerine etkisi

Pruning Nut weight Kernel Kernel Shell Nut length  Nut height Nut width
Methods (9) weight (g) percentage thickness (mm) (mm) (mm)
(%) (mm)
2021
(MP) 1157 a 5.09 a 4397 a 1.85a 37.12b 3255D 31.23a
(UP&UH) 1201a 532a 4428 a 1.79a 38.11a* 33.84a* 32.13a
2022
(MP) 1330 a 6.37Db 47.70b 1.58a 40.75a 34.43 a 32.56 a
(UP&UH) 1344 a 6.69 a* 50.57 a* 1.64a 41.15a 34.35a 32.81a

*The difference between means shown with different letters in the same column is significant (P<0.05)
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Argac (2021) reported no difference between nut
width, shell thickness, kernel weight and kernel
percentage of trees with minimal pruning and non-
pruning trees. However there was a significant
difference between management practices in terms of
nut weight. Conversely , Olsen et al., (1990) stated that
there were losses in nut size and nut quality in unpruned
walnut orchards. The inconsistency of the results
regarding the effects of pruning methods on nut quality
may be attributed to variations in the walnut varieties
used in the research, rootstock variety combinations,
irrigation, plant nutrition, disease and pest management
strategies.

3.2.9.Effect of pruning methods on midday stem

water potential

In order to determine the effects of pruning
management on plant water stress, leaf water potential
values were measured and the results are presented in
Table 5. Average stem water potential values were
found as 7.65 in trees with (MP), and 7.5 in trees with
(UP&UH). The difference between (MP) and (UP&UH)
was found to be approximately 0.15 MPa (Table 5).
There was no statistically significant difference between
pruning management methods in terms of seasonal
midday trunk water potential values (Table 5).
Lampinen et al., (2015) reported that, similar to our
research results, the effect of different pruning systems
on water stress was minimal. They found no significant
difference in average seasonal midday trunk water
potential values between pruning treatments in 2005,
2006 and 2009. In 2007, 2008 and 2010, slight
differences were detected (approximately 0.05 MPa). In
our study, the irrigation management of the trees
subjected to two different pruning methods was similar;
thus, the amount of water provided to the trial trees and
the irrigation timing were consistent.

Table 5. Midday trunk water potential values (MPa) of
different pruning methods

Cizelge 5. Farkli budama ydntemlerinin gévde su
potansiyeli iizerine etkisi

Date (MP) ((UP&UH))
July 1, 2022 7.0 7.5
July 15, 2022 7.0 6.0
August 1, 2022 8.5 8.5
August 15, 2022 7.5 7.5
September 1, 2022 6.5 6.0
September 15, 2022 10.0 10.5
October 1, 2022 7.0 7.0
October 15, 2022 7.5 7.0
Average 7.652 7.5%*

*The difference between means shown with different letters in
the same column is significant (P<0.05)

Although the yield values (gr/tree) of no-pruning
management were higher, the water use efficiency
values of these trees were also observed to be high. As
a matter of fact, similar to our research results,
Lampinen et al., (2008) reported that unpruned trees had
higher yield than pruned trees with the same amount of
water.

3.2.10. The content of macro and micro elements

of leaf

The content of macro and micro elements of leaf in
(MP) and (UP&UH) are presented in Table 6. The
macro and micro element contents of the leaves of the
trees to which two different pruning methods were
applied were found to be similar. The nitrogen,
potassium and zinc contents of the leaves were found to
be insufficient, but the copper content was high (Table
6)

Table 6. The content of macro and micro elements of
leaf in MP and (UP&UH)

Cizelge 6. MP and (UP&UH) budama yontemlerinin
yaprak makro ve mikro element icerikleri

(MP)  (UP&UH)  Unite Metod

N 2.19 2.3 % Kjeldahl
P 0.16 0.15 % Wet digestion-ICP
K 1.15 1.04 % " "
Ca 2.2 1.76 % " "
Mg 0.65 0.49 % " "
Fe 95 78 ppm " "
Cu 130 118 ppm

Zn 8 9.22 ppm

Mn 85 97 ppm

4. Conclusion

With (UP&UH), the costs of pruning labor and
collecting pruning pieces are eliminated. Moreover, the
earlier and higher yield of trees in the initial years
positively impacts orchard management costs. In our
study, unlike others , pruning management was started
after a balanced and regular main skeleton was achieved
on the canopy. It is estimated that this practice will
increase light penetration into the trees canopy.
According to preliminary results, the results contradict
the hypothesis that young walnut trees that are not
pruned will experience growth stagnation, crown fruit
branches dying, and tree size reduction.

For pruning management to be recommended
despite its positive results, ecological conditions, plant
nutrition and irrigation management must also be
considered. If (UP&UH) management is combined with
inadequate irrigation and suboptimal plant nutrition,
significant setback in tree development, yield and nut
quality may occur. Consequently , pruning management
should be integrated with other factors influencing tree
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development, yield and fruit quality. It should not be
implemented in walnut orchards without considering
integrated orchard management. Additionally, for more
definitive and consistent results, the research should be
continued for at least 5 more years. Final decisions
should be based on the findings obtained in the
subsequent years.
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