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Abstract

The aim of this study was to investigate the presence of
Diplostomum sp. in a total of 192 fish of five different species
(Carasobarbus luteus, Acanthobrama wmarmid, Chondrostoma
regium, Capoeta trutta and Luciobarbus mystaceus) obtained from
four regions of Atatiirk Dam Lake (Sitilce, Samsat, Hésirge and
Gerger). The presence of Diplostomum sp. was identified in 143
fish specimens, while it was not detected in 49 fish specimens.
It was established that the minimum and maximum parasite
presence levels ranged from 1 to 209. The fish species with
the highest mean parasite density were Chondrostoma regium
(19.30), Acanthobrama marmid (14.13), Carasobarbus luteus
(13.15), Capoeta trutta (11.5) and Luciobarbus mystaceus (9.71).
The study demonstrated that the prevalence of Diplostomum sp.
in fish from Atatiirk Dam Lake varied according to both region

and species.
Keywords: Atatiirk Dam Lake, parasite, Diplostomum
Ozet

Bu calismada Atatiirk Baraj Goliniin 4 bolgesinden
(Sitilce, Samsat, Hosirge ve Gerger) elde edilen 5 farkl tiirden
(Carasobarbus luteus, Acanthobrama marmid, Chondrostoma
regium, Capoeta trutta ve Luciobarbus mystaceus) toplam 192
balikta Diplostomum sp.’nin  varligi arasturildi. Incelenen

baliklarin 143’tinda Diplostomum sp. tespit edilirken, 49 balikta




tespit edilmedi.  Baliklarda minimum ve maksimum

parazit varligt 1-209 arasinda degistigi saptandi. Ortalama
parazit yogunlugu bakimindan en fazla degere sahip
balik tirlerinin sirastyla  Chondrostoma  regium (19,30),
Acanthobrama  marmid (14,13),
(13,15), Capoeta trutta (11,5) ve Luciobarbus mystaceus
(9,71)’un oldugu goriildii. Atatiirk Baraj Gélii baliklarinda

Diplostomum sp.’nin bolgelere ve balik tiirlerine gére say1

Carasobarbus  luteus

bakimindan farkliliklarin oldugu ortaya konuldu.

Anahtar kelimeler: Atatiirk Baraj Gélii, parazit,
Diplostomum

Introduction

The aquatic environment is persistently contaminated
from a multitude of sources, including industrial, sewage,
and agricultural pesticide wastes. The detrimental impact of
this pollution on the environment is becoming increasingly
evident (Meri¢ Turgut and Keskin, 2017). This results in the
contamination of water resources, a decline in water quality
and disrupts the natural ecosystem. Consequently, there
has been a noticeable increase in the prevalence of bacterial
and parasitic diseases, along with notable abnormalities in

fish populations (Turgut and Ozgiil, 2009).
One of the most significant challenges in fish pathology

is the prevalence of parasitic diseases and their direct impact
on the host organism. These damages are often undetected

or overlooked in natural environments (Oztiirk, 2000).

Diplostomum sp. (Digenea: Diplostomatidae) is a
common parasite of the eyes of freshwater fish. Despite
the diversity of species within the Diplostomatidae family,
the most prevalent is Diplostomum spathaceum (Chappell,
1995). The presence of this parasite in various fish species in
different regions of Turkey has been documented (Dériicii
and Ispir, 2001; Ozesen Colak, 2013; Turgut and (")zgiil,
2012; Barata and Dériicii, 2014). This parasite typically
results in the formation of cataracts and subsequent
blindness, as well as a reduction in the fish’s resistance to
other infections, deformities and mortality (Shariff et al.,

1980; Chappell et al., 1994; Chappell, 1995).

This study was designed as the preliminary phase of a

future, more comprehensive investigation. Accordingly, the
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occurrence of Diplostomum sp. in five fish species captured
from four distinct locations within Atatiirk Dam Lake was

examined.
Material and Method

Fish samples were collected from four regions of Atatiirk
Reservoir (Sitilce (37°44°00.8”N 38°20°02.5”E), Samsat
(37°34°01.2"N  38°30’48.3”E), Hoésirge (37°41°23.7"N
38°17°36.1”E) and Gerger (37°59°49.4”N 39°03’10.5”E)
during the spring and summer seasons. The location of the
study area is illustrated in Figure 1. The number and species
of fish examined according to region are presented in Table
1. The eyes of the fish were removed, and the lenses were
examined under astereo microscope at4—12x magpnification,
and parasites were counted. The fish were measured for
weight and length. The parasites were subsequently fixed
in alcohol-formalin-acetic acid (Pritchard and Kruse, 1982)
and photographed.

3

Figure 1. Sampling stations

In accordance with the methodologies proposed by
Bush etal. (1997) and Margolis et al. (1982), the prevalence,
mean intensity and mean abundance values were calculated

using the following formulas:

Prevalence (%) = Number of parasitized fish / Total
number of fish x 100

Average density = Total number of parasites / Number

of parasitized fish

Average abundance = Total number of parasites / Total

number of fish

—



Results and Discussion

The temperature of the water in Atatiirk Dam Lake was
recorded at 14.95°C (Gerger), 11.61°C (Sitilce), 14.9°C
(Hosirge) and 14.7°C (Samsat) during the period in which
the fish were obtained. The distribution of the fishes
examined in the study in terms of species and numbers

according to the regions is shown in Table 1.

Table 1. Number and species of fish examined by

region

Sampling stations
Fish species Gerger Sitilce Hosirge Samsat Total
Carasobarbus 22 26 19 40 107
luteus
Acanthobrama 5 23 1 9 38
marmid
Chondrostoma 3 - 2 17 22
regium
Capoeta trutta 10 - - 8 18
Luciobarbus 1 5 - 1 7
mystaceus
Total 41 54 22 75 192

In the course of this study, no pathological findings
such as exophthalmos, necrosis, or ulceration of the cornea
caused by Diplostomum sp. (Figure 2) were observed in the
eyes of the fish examined. However, opacification of the

eyes was observed in a small number of fish (Figure 3).

Figure 2. Appearance of Diplostomum sp.

H—
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Figure 3. Opacification of the eye of Acanthobrama

marmid caused by Diplostomum sp.

The study was conducted on a total of 192 fish,
comprising 107 Carasobarbus luteus, 38 Acanthobrama
marmid, 22 Chondrostoma regium, 18 Capoeta trutta and
7 Luciobarbus mystaceus, collected from Sitilce, Samsat,
Hésirge, and Gerger regions of Atatiirk Dam Lake. The
results of the parasitological examination revealed that
82 individuals of the Carasobarbus luteus species were
infected, 29 of the Acanthobrama marmid species, 13 of
the Chondrostoma regium species, 12 of the Capoeta trutta
species and all the Luciobarbus mystaceus species were
infected. A total of 143 fish were found to be infected. It
was established that the minimum and maximum parasite

presence in fish ranged between one and 209.

The fish species exhibiting the highest mean parasite
density were Chondrostoma regium (19.30), Acanthobrama
marmid (14.13), Carasobarbus luteus (13.15), Capoeta
trutta (11.5) and Luciobarbus mystaceus (9.71). A total
of 1946 parasites were identified, with 1079 detected in
five fish species. Carasobarbus luteus exhibited the highest
parasite load, while Luciobarbus mystaceus lowest parasite

count (68).
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Table 2. Prevalence, density and abundance of Diplostomum sp. in some fish caught from Atatiirk Dam Lake

No of fish Prevalance Mean Total Number
Fish species ) Infected ] ) Abundance ]

examine (%) intensity of Parasites
Carasobarbus luteus 107 82 76.63 13.15 10.08 1079
Acanthobrama marmid 38 29 76.31 14.13 10.78 410
Chondrostoma regium 22 13 59.09 19.30 11.40 251
Capoeta trutta 18 12 66.66 11.5 7.66 138
Luciobarbus mystaceus 7 7 1.00 9.71 9.71 68
Total 192 143 279.69 67.79 49.63 1946

In this study, the presence of Diplostomum sp. in
the eyes of Carasobarbus luteus, Acanthobrama marmid,
Chondrostoma  regium, Capoeta trutta and Luciobarbus
mystaceus species from Sitilce, Samsat, Hosirge and Gerger

4 regions of Atatiirk Dam Lake was investigated.

The metacercariae of Diplostomum sp. (Digenea:
Diplostomatidae), commonly known as eye worms in
fish, settle in the eye lens of fish and cause degeneration
and opacity in the lens, leading to cataracts and ultimately
blindness as the disease progresses (Avsever et al., 2016).
Infected fish display opaque, protruding eyes. Upon
examination of the entry site of the parasites into the lens,
proliferation was observed in the lens epithelium (Shariff et
al., 1980). The metacercariae that settle in the lens of the eye
take the form of white spots that resemble leaves (Korkut
and Koyun, 2020). The Diplostomum sp. metacercaria are
colloquially known as ‘eye worms’ and are responsible for
several ocular abnormalities, including impaired blood
circulation and an enlarged longitudinal axis of the eye
(Gratzyk, 1991). The presence of Diplostomum sp. parasites
has been demonstrated to significantly elevate the risk of
predation in infected fish (Seppild et al., 2005). A case of
blindness caused by Diplostomum sp. was observed in the
eyes of Capoeta trutta, Capoeta umbla and Barbus lacerta
(Gil et al., 2014). Similar findings were observed in the
fishes in this study. Our eye morphologic and necropsy
findings of infected fishes are largely consistent with those

reported in previous studies.

A total of 216 specimens of Carasobarbus luteus

(synonym of B. luteus) were collected from the Great Zap
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River, and Diplostomum spathaceum was examined. The
overall infection prevalence was 54.2%), the mean infection
intensity was 8.3, and the mean infection abundance was
4.5 (Abdullah and Mbhaisen, 2009). The present study
investigated Diplostomum sp. in a total of 107 Carasobarbus
luteus fish. The overall infection prevalence was 76.63%, the
mean infection intensity was 13.15, and the mean infection
abundance was 10.08. It can therefore be surmised that the
completion of the life cycle of this parasite and the feeding
habits of the host fish are effective in the presence of
Diplostomum sp. at different rates and densities in different

foci of the fish species examined in this study.

In this study, a total of 38 Acanthobrama marmid fish
were investigated for Diplostomum sp. The overall infection
prevalence was found to be 76.31%, with a mean infection
intensity of 14.13 and a mean infection abundance of
10.78. In previous studies, the prevalence and infestation of
Diplostomum sp. were significantly higher in Acanthobrama
marmid than in other hosts, with the highest value recorded
(Karabulut, 2009; Barata and Dériicii, 2014). Barata
and Doriicti (2014) demonstrated that the prevalence
of Diplostomum sp. was significantly higher than that
observed in the fish species under investigation, which
included Acanthobrama marmid, Cyprinus carpio, Capoeta
trutta and Alburnus mossulensis. Similar findings were
reported by Karatoy and Soylu (2000) in their comparison
of Diplostomum sp. parasite communities in Lake Terkos.
This is likely attributable to the impact of pollutants on the
habitat of Acanthobrama marmid, which may induce stress
in the fish and simultaneously facilitate the proliferation of

the parasite population.

>



The prevalence (3.57%), mean density (3.0) and mean
abundance (0.11) of Diplostomum sp. metacercariae in
Chondrostoma regium exhibit the lowest levels throughout
the year (Gl et al., 2014). The present study investigated
Diplostomum sp. in a total of 22 Chondrostoma regium fish.
The overall infection prevalence was 59.09%, the mean
infection intensity was 19.30, and the mean infection
abundance was 11.4. It is hypothesized that the presence of
intermediate host water slugs and final host water birds is
effective in the presence of Diplostomum sp. at varying rates

and densities.

In a study conducted by Barata and Dériicii (2014), it
was observed that 82 fish belonging to the Capoeta trutta
species in Karakaya Dam Lake exhibited signs of infection by
Diplostomum sp. The number of Diplostomum sp. parasites
present was found to be 955. The density, prevalence and
abundance of Diplostomum sp. were calculated as 11.65,
65.07% and 7.58, respectively. In the present study, 12
fish belonging to the Capoeta trutta species were found to
be infected with Diplostomum sp. The calculated density,
prevalence and abundance were 11.5, 66.66% and 7.66,
respectively. These findings were consistent with those

reported by Barata and Dériicii (2014).
Conclusion

This study has revealed the presence of Diplostomum
sp. in five fish species collected from four different regions
of Atatiirk Dam Lake. This preliminary study will serve as
a bioindicator for future evaluations of the lake’s pollution
status, with a particular focus on the seasonal distribution

of this parasite.
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Farkli Hibrit Misir (Zea Mays L.) Cesitlerinde Melas
ulamasinin Agronomlk Performans, Kalite

Uyg
Ozelllklen ve Toprak Verimliligi Uzerine Etkileri

Effects of Molasses Application on Agronomic Performance, Grain Quality, and Soil Fertility in
Different Hybrid Maize (Zea mays L.) Cultivars

Ozet
Sorumlu Yazar
. Bu c¢aligma, scker endiistrisinin  organik yan iriini
Pakize Ozlem KURT! olan melasin musir (Zea mays L.) iretiminde agronomik
ozlemkurt@uludag.edu.tr performans, kalite ozellikleri ve toprak kimyast tizerine etkilerini

degerlendirmek amaciyla ytirtitiilmiistiir. Arastirma, 2024 tiretim
0000-0002-1818-7243 » o ..
sezonunda Bursa ili Karacabey ilcesinde sulanabilir kogullarda,
dort farkly hibrit misir gesidi ve iki melas uygulamasinin yer aldig:
Tesadiif Bloklart Deneme Deseni’ ne gore ti¢ tekerriirlii olarak
planlanmistir. Denemede kullanilan hibrit ¢esitler tescilli, ticari
materyallerdir. Melas, sadece ilgili parsellerde ekimle birlikte
dekara 4 It dozunda soliisyon olarak Hassas tarim mibzeri ile

uygulanmustr.

Aragtirma  kapsaminda, agronomik (bitki boyu, kogan
yiiksekligi, kogan uzunlugu, kocan capi, kocanda tane sayisi,
toplam tane agirligi, kogan agirligi, 1000 tane agirligi, verim)
ve kalite (protein, nisasta, yag, lif, kiil) analizlerinin yani sira ti¢
farkli dénemde (ekim 6ncesi, VI-tepe piskiilii ¢ikis zamani,
hasat sonras1) yapilan toprak analizleri (organik madde, pH,
makro-mikro elementler) ile yaprak analizleri gergeklestirilmistir.
Elde edilen sonuglara gore, melas uygulamasi bitki boyu,
kogan yiiksekligi, dane sayis1 ve verim gibi ozelliklerde anlamlt

artiglar saglamis (P<0.01) ve verimi %60’a kadar yiikseltmistir.

- Kalite agisindan yalnizca kiil icerigi tizerinde dogrudan etki
1 Bursa Uludag Universitesi

Gonderilme Tarihi : 07 Nisan 2025
Kabul Tarihi . 11 Mayis 2025 Ve hekrolitre gibi 6zelliklerde onemli varyasyonlar olusturmustur.

gozlemlenmisken, ¢esit x melas interaksiyonlar: protein, yag, lif
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Toprak ve yaprak analizleri, melasin 6zellikle organik madde
ve potasyum diizeyini artirdigi; bazi mikro elementlerin
alimimt kolaylagtirsa da azot ve fosfor gibi makro besin

maddelerinde eksikliklerin stirdtigiinii gostermistir.

Anahtar Kelime:

bilesenleri, toprak kimyasi, yaprak analizi

verim

Mikrobiyal uygulama,

Abstract

This study was conducted to evaluate the effects of
molasses, an organic by-product of the sugar industry, on
agronomic performance, quality traits, and soil chemistry
in maize (Zea mays L.) production. The experiment was
carried out under irrigated conditions during the 2024
growing season in Karacabey district of Bursa province,
using a Randomized Complete Block Design (RCBD) with
three replications. The trial included four different registered
commercial maize hybrids and two molasses application
treatments. Molasses was applied as a solution at a dose of
4 L per decare only to the designated plots, simultaneously

with sowing using a precision planting machine.

Within the scope of the study, agronomic parameters
(plant height, ear height, ear length, ear diameter, number
of kernels per ear, total kernel weight, ear weight, thousand
kernel weight, and grain yield), quality traits (protein,
starch, oil, fiber, ash), and soil chemical analyses at three
different stages (pre-sowing, tasseling stage, post-harvest),
as well as leaf nutrient analyses, were evaluated. According
to the results, molasses application significantly improved
plant height, ear height, number of kernels, and grain
yield (P<0.01), increasing yield by up to 60%. In terms of
quality, molasses had a direct effect only on ash content,
while the molasses x variety interaction caused significant
variations in protein, oil, fiber, and hectoliter weight. Soil
and leaf analyses revealed that molasses increased organic
matter and potassium levels and enhanced the uptake of
certain micronutrients, although deficiencies in nitrogen

and phosphorus remained.

Keywords: Microbial amendment, yield components,

soil chemistry, leaf nutrient analysis
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1. Giris

Misir (Zea mays L.), diinya genelinde en fazla yetistirilen
ve tiiketilen stratejik tahillardan biri olup gerek insan
beslenmesinde gerekse hayvan yemi ve sanayi hammaddesi
olarak ¢ok yonlii kullanim alanina sahiptir (Kiling vd.,
2018). FAO (2023) verilerine gore 2022 yilinda diinya
genelinde yaklagik 1.2 milyar ton musir tretilmistir ve
bu miktar ile musir, bugday ve piringle birlikte en yiiksek
tiretim hacmine sahip tahillardan biri olmustur. Tiirkiye'de
ise ayni yil 8.5 milyon ton muisir tiretimi gerceklestirilmistir
ve bu tretim ile musir, tilkemizin tahil Gretim portfdyi
icinde gerek yem sanayisinde gerekse nisasta bazli tirtinlerin
iiretiminde kritik 5nemde bir yere sahip olmustur. Ozellikle
hibrit musir gesitlerinin  yayginlagtirilmast  ve sulama
olanaklarinin genislemesiyle birlikte musir veriminde son
yillarda 6nemli artiglar saglanmustir (Idikut vd., 2024).

Misir  bitkisinin

stirdiiriilebilir sekilde desteklenebilmesi icin gerek toprak

yiiksek  verim  potansiyelinin
verimliliginin artirilmasi gerekse bitki beslemenin optimize
edilmesi yoniinde alternatif uygulamalara olan ihtiya¢
giderek artmaktadir. Bu baglamda, seker endiistrisinin yan
tiriinii olan ve organik madde igerigi yiiksek olan melas,
son yillarda tarimda dikkat ¢eken alternatif girdiler arasinda
yer almaktadir (Sharova vd., 2024). Melas, ozellikle sebze
tiretiminde tohum ekimi veya fide dikimi ile es zamanl
olarak topraga uygulanmakta ve kok bolgesinde mikrobiyal
aktiviteyi tesvik ederek bitki gelisimini destekleyici etki
gostermektedir (Kwaido vd., 2024). Ancak musir gibi
yogun besin titketen ve verim potansiyeli yiiksek tahillarda
melas uygulamasinin etkilerine yonelik bilimsel ¢aligmalar
sinirlt sayida olup, bu konuda daha fazla veriye ihtiyag
duyulmaktadir. Misir iiretiminde melasin hem verim
hem de kalite kriterleri tizerindeki potansiyel etkilerini
ortaya koymak, ayni zamanda toprak ozelliklerine olan
yansimalarint degerlendirmek arastirmalar agisindan 6nem

arz etmektedir.

Bu ¢alismada, ana {iriin yetistirme kogsullarinda ekimle
beraber yapilan melas uygulamasinin, dért farkls hibrit misir
cesidinde agronomik performans, kalite dzellikleri ve toprak

parametreleri tizerine etkilerini belirlemek amag¢lanmistr.
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2. Materyal ve Metod

Aragtirma, 2024 {iretim sezonunda Bursa ili Karacabey
ilgesi Kiigiikkaraaga¢ Mahallesi’nde, sulanabilir bir tiretici
tarlasinda  yurttilmustiir. Deneme alani, Marmara
Bolgesi'ne ozgii ekolojik kosullara sahiptir. Ekim 6ncesinde
bugday yetistirilmis, ardindan aniz bozumu sonrast misir
ekimi gergeklestirilmistir. Toprak analizleri ekim 6ncesi (17
Subat), VT- tepe piiskiilii ¢ikis zamani dénemi (5 Agustos)
ve hasat sonrast (28 Kasim) olmak {izere ii¢ zamanda
yapilmig; pH, organik madde, alinabilir N, P, K, mikro
elementler (Fe, Mn, Zn, Cu), katyon degisim kapasitesi

(KDK) ve su tutma kapasitesi belirlenmistir (Tablo 2).

Calisma, Tesadiif Bloklart Deneme Deseni‘ne gore
3 tekerriirli, 4 hibrit gesit x 2 melas uygulamasi (melasl
ve kontrol) tasarlanmistir (Tablo 1). Her parsel 8 sira
(5 m uzunluk, 70 cm sira arasi) olup, toplam 28 m?*dir.
Ekim 6 Haziran 2024te, dekara 9000 adet bitki sikligina
uygun olarak hassas tarim mibzeri ile yapilmistir. Melas
uygulamast sadece ilgili parsellerde, ekimle es zamanl
olarak 4 It da™' soliisyon formunda verilmistir. Giibreleme
tim parsellerde 50 kg da™ 15-15-15 NPK ile temel olarak
yapilmistir. Bitkiler 40-50 ¢cm boya geldiklerinde dekara 5
kg N gelecek sekilde tire (% 46 N) verilmistir. Tohumlar
¢imlenen kadar yagmurlama sulama yapilmustir, daha sonra
ise damla sulama sistemiyle devam edilmigtir. Mikrobiyal
veya biyostimiilan katki yapilmamis; ot miicadelesi mekanik
olarak gerceklestirilmistir. Deneme alaninda verim ve kalite
degerlerini etkileyecek herhangi bir hastalik ve zararli
tespit edilmedigi icin herhangi bir kimyasal kullanilmadan
deneme yiirtitiilmistiir. Hasat, danelerde nem %14’e

distiigiinde gerceklestirilmistir.
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Bitkisel 6rnekleme, parsel kenar siralari harig i¢ kisimda
kalan siralardan rastgele secilen 10 adet bitkiden bitki
boyu, kocan yiiksekligi, uzunlugu ve capi, koganda dane
say1st, kogan ve tane agirligi, 1000 tane agirligi ve verim
ozellikleri ~ degerlendirilmistir. Olgﬁmler dijital metre,
kumpas ve hassas terazi ile yapilmis; verim kg da™ olarak
hesaplanmustir. Kalite analizlerinde hektolitre, ham protein,
nisasta, yag, lif ve kil belirlenmistir. Azot Kjeldahl, mikro
elementler ICP-OES cihaziyla analiz edilmistir.

bitkisinin 15  yaprakli

Yaprak

déneminde (V15) gelisim acisindan en temsil edici evre

analizleri, muisir
kabul edilerek, her parselden rastgele secilen 10 bitkiden
alinan orta-yaprak (alt orta yaprak: kulak hizasindaki tam
gelismis yaprak) ornekleri ile gerceklestirilmistir. Toplanan
ornekler, yikama (distile su ve %0.1 HCI) ve kurutma (65
°Cde 72 saat) sonrasi 6giitiilerek analizlere hazirlanmistir.
Azot tayini i¢in Kjeldahl yéntemi, fosfor tayini i¢in vanadat-
molibdat spektrofotometrik yontem, potasyum, kalsiyum,
magnezyum ve mikro elementler (Fe, Mn, Zn, Cu) i¢in ise
ICP-OES (Inductively Coupled Plasma — Optical Emission

Spectrometry) cihazi kullanilmistir.

Veriler, JMP-16 istatistik programinda varyans analizine
tabi tutulmustur. Cesit ve melas etkileri ile interaksiyonlar
degerlendirilmis, ortalamalar EGF testi ile kargilagtirilmigtir.

Tiim analizler JMP yazilimi (SAS Institute Inc.) kullanilarak

gerceklestirilmistir.

Kalite analizlerinde; hektolitre agirligr silindirik hacim
olcimii ile, nisasta polarimetrik, protein Kjeldahl, yag
Soxhlet (n-hekzan ¢oziiciili), lif enzimatik veya kimyasal
¢oziindiirme ile, kil ise 550 °Cde yakilarak ol¢iilmiistiir
(Samavat ve Samavat, 2014, Nugroho vd., 2023).

Tablo 1. Deneme Yer Alan Cegitlerin Tarimsal Ozellikleri

Cesit Adt Pedigri Ozellikleri
P15382 Pioneer/ FAO 650 olum grubundadir. Orta-uzun boyludur ve kogani bitkinin ortasindan
Corteva tutar. Erken dénem gelisimi oldukga hizlidir. Hasatta yesil kalma 6zelligi iyidir.
Rutubet atma hiz1 oldukga iyi; adaptasyon kabiliyeti ¢ok yiiksektir.
DKC6492 Dekalb/ Bayer | FAO 650 olum grubundadir. Sik ekime uygundur. Kok/Gévde yapisi iyidir. Yaprak
hastaliklarina dayaniklidir. Hasatta yesil kalma o6zelligi iyidir. Rutubet atma hizi
oldukga iyi; adaptasyon kabiliyeti ¢ok yiiksektir.

g —
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DKC6537 Dekalb/Bayer | FAO 650 olum grubundadir. K6k ve yaprak hastaliklarina dayaniklidir. Yiiksek
hektolitre agirhigina sahiptir. Hasatta yesil kalma 6zelligi iyidir. Rutubet atma hiz1
oldukga iyi; adaptasyon kabiliyeti ¢ok yiiksektir.

MASG68K MAS Seed FAO 650 olum grubundadir. Yiiksek kuraklik dayanimu ile stresli sartlarda dahi

yiiksek dane verimine sahiptir. Yatmaya kargi dayaniklidir. Hasatta yesil kalma
ozelligi iyidir. Rutubet atma hizi oldukea iyidir.

*Uriin 6zellikleri, firmalarin kataloglarindan alinmustir.

Iklim verilerinin yer aldigr Tablo 2. incelendiginde,
2024 yilina ait iklim verileri, uzun yillar ortalamalariyla
kiyaslandiginda musirin - gelisim  donemlerinde belirgin
sapmalar gostermistir. 2024 yili sicaklik verileri, uzun yillar
sicaklik verilerinden yiiksek olurken, yagis oranlarinda
Eyliil ay1 harig ciddi azalma goriilmektedir. Misir {iretimi

icin sulamanin 6nemi her gecen sene artarak devam

Tablo 2. 2024 Yili iklim Verileri

etmektedir. Haziran ve Temmuz aylarinda sicaklik artmus,
yagissizlik ve azalan bagil nem, vejetatif biiylimede ve
kuraklik
Ozellikle Temmuzdaki yiiksek sicakliklar, piiskiil-sagak

cgigeklenme ddéneminde stresini  artirmugtir.

piskiil senkronizasyonunu bozarak déllenme basarisini ve

kogan baglamay1 olumsuz etkilemistir.

Aylar Sicaklik Ort. ('C) Toplam Yagis (mm) Nem Ort. (%)
Aylik 2013-2023 Aylik 2013-2023 Aylik 2013-2023

Mayis 16.00 17.50 34.30 45.30 71.20 69.80
Haziran 25.60 23.10 0.00 23.60 58.30 60.00
Temmuz 27.00 24.50 1.80 12.81 65.70 63.80
Agustos 26.00 25.40 0.00 15.10 62.20 63.90
Eylil 22.40 21.20 40.70 33.08 68.70 66.70
Ekim 16.50 15.90 23.50 46.98 72.70 71.00
Kasim 12.10 11.90 21.40 39.27 71.60 75.60

Agustos ayinda siiregelen kuraklik, tane dolumu
ve kalite parametreleri (6zellikle 1000 dane agurlig ve
hektolitre) tizerinde baskilayict etkiler yaratmistur (Hasan
vd., 2025). Eylildeki yagislar fizyolojik olgunlugu
desteklese de hasatta dane neminin yiiksek kalmasina yol
agmugtir (Du vd., 2017). Ttim bu bulgular, 2024 sezonunun
ozellikle cigeklenme ve dolum dénemlerinde su yetersizligi
ile karakterize oldugunu ve bunun verim ile kalite tizerine

olumsuz yansimalar olabilecegini gdstermektedir.

Deneme vyerine ait toprak analizleri Laben Zirai
Analiz
diizenlenerek Tablo 3’ deki haline getirilmistir. Ilgili tablo

Laboratuvarlarinda  yapilmustir  ve  sonuglar
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incelendiginde, arastirmada, ekim oncesi, VT d6énemi ve
hasat sonrast olmak tizere ti¢ farkli evrede yapilan toprak
analizleri, melas uygulamasinin toprak kimyasal 6zellikleri
tizerinde gecici fakat dikkat ¢ekici etkiler olusturdugunu
gostermistir. pH degerinin VT déneminde 7.3ten 6,8’
diismesi, melasin mikrobiyal ayrisma yoluyla kisa siireli
asidik etki yarattgini gostermektedir (John vd.,
2021, Mustaqim vd., 2024). Organik madde
orant VT déneminde iki kat artig gostererek
%1,80’¢ ulagmis, bu artis melasin karbonca zengin
iceriginin mikrobiyal biyokiitleyi desteklemesiyle
aciklanabilir (Gobinaht vd., 2025).

g



Tablo 3. Toprak Analiz Sonuglari
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Ekim Oncesi Tepe Piiskiilt Hasat Sonrast Referans
Parametreler (17.02.2024) (05.08.2024) (28.11.2024) Deger
pH 7.3 6.8 7.1 6.5-7
CaCoO, (gkg") (%) 1.0 1.4 2.2 <5
Tuzluluk (%) 0.012 0.015 0.022 <0.15
Su Tutma (%) 47 57 53 50 — 60
Organik Madde (%) 0.90 1.80 1.31 >1.5
Toplam Azot (%) 0.092 0.094 0.101 0.10-0.15
Alinabilir Fosfor (P,O, kg ha™) 4.72 6.8 5.5 10— 25
Alinabilir Potasyum (K,O kg ha™) 59.8 92.3 79.1 80 — 200
Alinabilir Kalsiyum (CaO kg ha™) 894.3 440.1 540 1000 —2000
Aliabilir Magnezyum (MgO kg ha™) 202.8 171.1 219.6 150 — 300
Bitki tarafindan alinabilir Demir (Fe) 9.32 10.03 13.43 5-20
(ppm)
Bitki tarafindan alinabilir Mangan (Mn) 6.50 6.72 6.6 5-50
(ppm)
Bitki tarafindan alinabilir Cinko (Zn) 0.90 1.1 0.79 1.0-2.0
(ppm)
Bitki tarafindan alinabilir Bakir (Cu) 2.01 2.32 1.90 0.5-2.0
(ppm)
Katyon Degisim Kapasitesi (meq 100 14.3 10.2 18.7 15-25
g')

Toplam azot ve alinabilir fosfor-potasyum diizeylerinde
de artis gozlenmis; bu durum melasin biyolojik aktiviteyi
artirarak ~ besin  mineralizasyonunu  tegvik  ettigini
diisiindiirmektedir (Honma vd., 2012, Du vd., 2017).
Ozellikle potasyum diizeyindeki yiikselis, melasin icsel
potasyum icerigiyle de iliskilidir (Nugroho vd., 2023).
Ancak kalsiyum ve magnezyum gibi katyonlarda dénemsel
dalgalanmalar gbzlenmis, bu da organik asitlerin selatlayict
etkileriyle iligkili olabilir (Cooke ve Scott, 1993). Demir,
bakir ve ¢inko gibi mikro elementlerde melas etkisiyle
alinabilirlik artarken, ¢inkoda hasat sonrasi diisiis gézlenmis,

bu da bitkinin yogun kullanimini yansitmaktadir. Katyon

degisim kapasitesinin hasat sonrast yiiksek seviyelere

qg—
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ulagmast, humik madde birikimi ve kolloidal yapinin
etkinlesmesiyle iliskilidir (Glowacka 2012, Honma vd.,
2012, Du vd., 2017). Genel olarak melas, toprakta organik
madde, azot ve potasyum dengesine katki saglarken, bazi
besin elementlerinde ¢esit, toprak tipi ve mikrobiyal

aktiviteye bagli olarak degisken etkiler olugturmustur.

Tablo 4’ te galismada, V15 déneminde alinan yaprak
analizleri, misir bitkisinde azot ve fosfor gibi temel makro
besinlerde yetersizlik yasandigini; buna karsilik potasyum,
kalsiyum, demir ve mangan diizeylerinin yeterli oldugunu
ortaya koymustur. Magnezyum yetersizligi ve ¢inko ile
bakirda gozlenen yiiksek diizeyler ise elementler arasi

dengenin bozulduguna isaret etmektedir.
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Tablo4. Yaprak Analizi Sonugclar:

24.07.2024 Referans
Parametre (15 Yaprakli Dénem) Degerlendirme Degerler
Azot % 2.05 Cok Noksan 3-3.5
Fosfor % 0.20 Noksan 0.25-0.45
Potasyum % 1.97 Yeterli 1.9-2.5
Kalsiyum % 0.26 Yeterli 0.25-0.5
Magnezyum % 0.13 Noksan 0.13-0.3
Demir (ppm) 91.00 Yeterli 50-250
Mangan (ppm) 42.80 Yeterli 15-300
Cinko (ppm) 80.90 Fazla 15-60
Bakar (ppm) 33.50 Fazla 3-15
3. Bulgular ve Tartisma farklilagtigini gostermistir. Kogan ¢api ve 1000 tane agirhigy,

3.a. Agronomik Olgiim Sonuglart ana faktdrlerden etkilenmemistir.

Agronomik ozelliklere ait varyans analizinin yer aldigt Sonug olarak hem gesit hem de melas faktrii agronomik

Tablo 5’e gore; melas uygulamast ve gesit faktori, bitki
boyu ve kocan yiiksekligi tizerinde P<0.01 diizeyinde
anlamli etki gdstermistir. Bu durum, melas uygulamasinin
ve hibrit ¢esitlerin morfolojik farkliliklarinin belirleyici
oldugunu ortaya koymaktadir. (Du vd., 2017). Kogan
uzunlugu ve koganda dane sayist hem ¢esit hem melas
fakedriinden etkilenmis; melasin generatif fazdaki katkisini
yansitmaktadir. Toplam tane agirligi, kogan agirligr ve
verim {zerinde melas uygulamasinin P<0.01 diizeyinde
etkili oldugu belirlenmistir. Cesit x melas interaksiyonu,
ozellikle bitki boyu, kogan uzunlugu, dane sayist, 1000
tane agirligt ve hekeolitre gibi birgok parametrede anlamli
bulunmus, ¢esitlerin  uygulamaya

verdigi  tepkilerin

performanst anlamli sekilde etkilemis; ancak bu etkinin
ceside bagli degiskenlik gdstermesi, melas uygulamalarinin
hibrit se¢im stratejileriyle birlikte ele alinmast gerektigini

gostermistir.

EGF

sonuglarinin  yer aldigt Tablo 6da yer alan veriler

Agronomik  6zelliklerin Gruplandirma
dogrultusunda, cesit fakeori, bitki boyu, kocan yiiksekligi,
koganda tane sayisi, 1000 tane agirligi ve verim gibi temel
agronomik ozelliklerde istatistiki farkliliklar olusturmustur.
En uzun bitkiler P15382 ¢esidinde (234.0 cm) gozlenmis
olup, bu durum hibriterin genetik yapilarina baglh

farkliliklart yansitmaktadir (Hasan vd., 2025).

Tablo 5. Agronomik Ozelliklerine liskin Varyans Analizi Sonuglar

Bitki | Ko¢an | Kogan U. | Ko¢. C. | Kog¢. T.S. | Toplam | Kogan [ 1000T. | Verim
VK SD |B.(cm) | Y. (cm) (cm) (mm) (adet) TA.(g) | A (g A. (g) (kg da)
Cesit 3 848.7** | 316.9** 3.7 307.2 138.5** 547 646.2 | 103.7** 331**
Melas 1 876.4** | 985.3** 59.6** 133.7 108.8** | 229.4** | 262.2** 191.3 102**
Tekerriir | 2 471 152.6 63.7** 155.4 110.8** | 377.8** | 462.6** | 270.9** 147*
Cesitx |3 3117 | 315.8 38.9* 189.7 225.6* | 471.4* 109.8 | 444.7** 197
Melas
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Hata 278 [ 81129 | 20688.5 1003.7

21619.7

25119.5 | 48181.6 | 66277 | 44631.5 19138

DK (%) 7.59 8.31 7.33 8.9

6.4 9.4 8.4 7.75 8.5

VK: Varyasyon Kaynagi, DK (%): Degisim Katsaysi, SD: Serbestlik Derecesi, Kogan Y.: Kocan Yiiksekligi, Kocan U.: Kogan

Uzunlugu, Kog. C.: Kocan Capi, Kog. T.S.: Koganda tane sayisi, Toplam T.A.: Toplam tane agirlig1, Kogan A.: Kogan agirligi, 1000

T.A.: 1000 tane agirligi, *: P<0.05 **: P<0.01

Melas uygulamasi da bitki boyunu artirmis; uygulanan
parsellerde ortalama 230.7 cm iken, melassiz parsellerde
219.6 cm &lgiilmigtiir. Kogan yiiksekligi, DKC6492 ve
D’de daha yiiksek bulunmugtur. P15382 ¢esidinde ise daha
disiik kalmisur. Melas uygulamast bu 6zelligi de olumlu
etkilemigtir (85.6 cm vs. 81.9 cm), bu durum fotosentetik
aktivite ve besin elementi varligiyla iliskilidir (Meiri vd.,
1992). Kogan uzunlugu, sadece melas uygulamasindan
etkilenmis, ortalamalar ise sirasiyla 17.2 cm (melasly) ve
16.3 cm (kontrol) olmustur. Koganda tane sayist P15382
cesidinde en yiiksek (522.2 adet) bulunmus; melas
uygulamast bu 6zelligi de artrmugtir (508.8 vs. 469.8 adet).
Bu bulgu, melasin gigeklenme sonrast metabolik siireglere
katkisini yansitmaktadir (Samavat ve Samavat, 2014).
Toplam tane ve kogan agirliklari, ¢esitlerden etkilenmemis;
ancak melas uygulamast bu degerleri sirasiyla 175.2 g ve
205.6 g'a yiikseltmistir. 1000 tane agirhigi, cesitlere bagh
olarak anlamli farklilik gdstermis (330.3-379.9 g); ancak

melas etkisi istatistiksel olarak anlamli bulunmamistir.
Calismaya ait verim degerleri incelendiginde, DKC6492
ve DKC6537 ¢esidi sirasiyla 894.2 kg da' ve 890.7 kg
da’! degerlerini alarak en yiiksek verime sahip olmuslardir.
Melas uygulamasi verimi 6nemli dl¢iide artirmis (Melas (+):
976.4 kg da’!, Melas (-) 599.5 kg da'); bu durum, melasin
organik icerigi ile mikrobiyal aktivite ve kok gelisimini
desteklemesiyle agiklanabilir (Kwaido vd., 2024).

Cesit x Melas durumunun interaksiyon tablosu olan
Tablo 7 incelendiginde, bitki boyu en yiiksek P15382 x
Melas (+) kombinasyonunda 6lgiilmiistiir (243.8 cm, “a”
grubu), bu da yiiksek genetik potansiyelli ¢esitlerin melastan
daha fazla yararlandigini gostermektedir. En kisa bitkiler
ise DKC6492 c¢esidinde ve MAS68K cesidinin melassiz
kombinasyonlarinda gozlenmistir. Benzer sekilde, Salman
vd., (2025), melasin kok ¢evresinde mikrobiyal aktiviteyi

artirarak vejetatif bitytimeyi destekledigini bildirmistir.

Tablo 6. Agronomik Ozellikleri Gruplandirma Tablosu

Koganda | Toplam 1000
Kogan Kogan | Kogan Tane Tane | Kogan Tane
Bitki Yiiksekligi |  Uzun Cap1 Sayist | Agurlign | Agiclign | Agicligr | Verim
Cesit Boyu (cm) (cm) (cm) mm (adet) (g) (g) (g) (kg da!)
P15382 234.02a |[79.2b 19.9 46.6 522.2a 160.2 191.3 [330.3b [665.8c¢
DKC6492 221.0b 87.7 a 16.7 47.1 4619b 164.1 191.5 340.1a [894.2a
DKC6537 225.1b 82.0b 16.9 54.8 492.6ab |[170.3 [201.5 |369.9a |[890.7a
MAS68K 220.5b 859a 16.6 48.5 480.6 b 170.5 |200.1 379.9a [696.6b
Ort. 225.2 83.7 17.5 49.3 489.3 166.3 196.1 [355.1 786.8
Melas
Melas 230.7 a 85.6a 17.2a 47 508.8 a 175.2a |205.6 a | 363.5 976.4 a
(+)
Melas (-) 219.6 b 81.9b 16.3 b 51 469.8 b 157.3b [186.5b | 361.8 599.5 b
Ort. 225,2 83.8 16.8 49 489,3 166,3 |[196.1 |362.7 788
EGF, . 217 13.9 5.1 142|229 69 |185 |145 13.7

g—
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Kocan  uzunlugu,  melas  uygulanan  tim
kombinasyonlarda artmig; en uzun deger yine P15382
x Melas (+) (17.7 cm), en kisa ise MAS68K x Melas (-)
(15.9 c¢m) kombinasyonlarinda 6l¢iilmistiir. Gobinath
vd., (2025),
kogan gelisimini destekledigini belirtmistir. Koganda
tane sayisi, P15382x Melas (+) ve MAS68K x Melas

(+) kombinasyonlarinda en yiiksek ¢itkmig; melassiz

organik katkilarin  ¢igeklenme  sonrasi

kombinasyonlar daha disiik degerler vermistir. Bu bulgu,
melasin tireme déneminde karbon ve azot destegiyle dane
baglamay1 artirdigint géstermekeedir (Nugroho vd., 2023).
Toplam tane agirligt, en yliksek MAS68K x Melas (+) (182.6
g) kombinasyonunda elde edilmistir. Melas uygulanmayan
kombinasyonlar daha diisiik gruplarda yer almistr.
1000 tane agirhigi, en yitksek MAS68K x Melas (-) ve
DKC6537 x Melas (+) kombinasyonlarinda belirlenmistir.
DKC6537 ve DKC6492 c¢esidinin  melaslt
kombinasyonlarinda en yiiksek degerlere ¢ikmis (1189.9
kg da’ ve 1127.9 kg da), en diisiik ise MAS68K x Melas

Verim,

BZIiRAAT
@ 'MUHENDISLIG!

(-) ile elde edilmistir (548.1 kg da). Bu durum, melasin
diisiik performanslt cesitlerde dahi verimi artirabildigini
gostermektedir (Honma vd., 2012, Leventoglu ve Erdal,
2014).

3.b. Kalite Ozellikleri Analiz Sonuglart

Tablo 8de yer alan, kalite 6zelliklerine iliskin
varyans analizi sonuglarina gore, gesit fakeorii tiim kalite
parametreleri {izerinde istatistiksel olarak anlamli etkiler
gostermistir. Ozellikle nisasta, yag ve kiil ozelliklerinde
istatistiki olarak (P<0.01) olasilik diizeyinde, hekrolitre,
protein ve lif dzelliklerinde ise (P<0.05) olasilik diizeyinde
onemli bulunmugtur. Tekerriir faktorii, yalnizca yag

(P<0.05)

parametrelerinde etkili olmamistir. Ayni tabloda yer alan

oraninda anlamli  bulunmug; diger kalite
Cesit x Melas interaksiyonuna bakildiginda hekeolitre,
protein, yag, lif, kil 6zelliklerinde (P<0.05) olasilik

diizeyinde 6nemli bulunmustur.

Tablo 7. Agronomik Ozellikleri Intreraksiyon Gruplandirma Tablosu

Ko¢. | Kog.

Bitki Kogan | Kogan C. T.S. Toplam | Kogan | 1000 T. | Verim

B. (cm) |[Y.(cm) | U.(cm) (mm) | (adet) TA (g |A(g [A. (g (kg da!)
P15382 x Melas (+) 243.8a [79.3 17.7 a 46 559.3a |[171.3a-c [204.7 |326.5¢ 713
P15382 x Melas (-) 2243b |79.1 16.1d 47.3 |485.2bc|149.1d [177.8 [334.7de [704
DKC6492 x Melas(+) 227.2b [90.1 17.2 ab 45.7 |484.7bc|174.6ab [202.7 |370.5b 1127.9
DKC6492 x Melas (-)  |214.8¢c |85.4 16.2cd |48.4 [439.2d |153.6cd |180.3 [370b 989
DKC6537 x Melas(+) 225.7b |84.8 16.7b-d [48.3 |465.6cd|172.3 a-c |200.6 |390.4a 1189.9
DKC6537 x Melas (-) 224.6b |79.2 17 a-c 61.3 [519.5ab|168.4a-d [202.3 [349.3cd [816
MASG68K x Melas(+) 226.2b |87.9 17.3ab [48.4 |525.6ab|182.6a |214.5 |366.5bc [715
MASGSK x Melas (-) 218.7c |83.8 15.9d 48.6 [435.6d |158.4b-d|185.7 |393.3a |695
Ort. 225.7 83.7 16.8 49.3 1489.3 166.3 196.1 |362.7 868.7
EGF, . 7.9 401 |0.88 123 |144  |193 206 |18.6 25.3

Kocan Y.: Kogan Yiiksekligi, Kogan U.:Kogan Uzunlugu, Kog. C.

: Kogan Capt, Kog. T.S.: Koganda tane sayisi, Toplam T.A.: Toplam

tane agirligl, Kogan A.:Kogan agirligi, 1000 T.A.: 1000 tane agirligi, EGF: En Giivenilir Fark

Kalite verilerine ait LSD gruplandirma bilgilerinin yer
aldigs Tablo 9’e gore, kalite 6zellikleri bakimindan hibrit
musir cesitleri arasinda istatistiki olarak anlamli farkliliklar

tespit edilmistir. Hekrtolitre agirhigi en yiiksek DKC6537
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(71.8 kg 1t') ve P15382 (71.7 kg lt')da cesitlerinde
ol¢tilmiis; nisasta orant P15382 ¢esidinde (%75.2), protein
orant ise DKCG6537 ¢esidinde (%7.5) en yiiksek diizeyde

bulunmustur.
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Tablo 8. Kalite Ozelliklerine iliskin Varyans Analizi Sonuglar1
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Hektolitre | Nisasta (%) | Protein (%) Yag | Lif (%) | Kiil (%)

Varyasyon Kaynagi SD (kg 1t?) (%)

Cesit 3 31.8* 21.3% 6.5% 0.4 | 2.4 | 0.0+
Melas 1 5.2 0.3 0.3 0.3 2.1 0.01*
Tekerriir 2 1.8 3.6 0.5 0.9* 0.4 0.01
Cesit x Melas 3 15.9* 2.9 0.2* 0.5* 0.9* 0.03*
Hata 14 38.6 46.6 4 0.9 3.9 0.02
DK (%) 2.4 2.5 8.1 9 8.4 9.7

DK: Degisim Katsayisi, SD: Serbestlik Derecesi, *: P<0.05 **: P<0.01 EGF: En Giivenilir Fark

Yag icerigi, P15382 cesidinde (%2.6) maksimum
degere ulagirken; lif orant DKC6492, DKC6537 ve
MASG8K  ¢esitlerinde (%3.7-3.8) daha yiiksekdir. Kil
orani ise DKC6492, DKC6537 ve MAS68K cesitlerinde
strastyla (%1.74-1.72-1.73) degerlerini alarak en yiiksek
kiil oranina sahip olmuslardir (Tablo 8). Kalite kriterlerinde
melas uygulamasinin farkli bir grup olusturmadigy gériilse
de calismanin gelecek yillarda devam etmesiyle, kalite
kriterlerinde artis goriilmesi yapilan literatiir taramalart
sonucuna gore beklenmektedir. Kalite parametrelerinin gesit
ozelliginin yani sira, ¢evre kosullarindan ve uygulanan bitki

besin elementlerinden ozellikle dogal icerikli tirtinlerden

Tablo 9. Kalite Ozellikleri Gruplandirma Tablosu

pozitif yonde etkilendigi bu sebeple de calismanin
devamliliginin  6nemi ortaya konmaktadir (Karasahin,

2022, Mustagim vd., 2024, Ayas, 2024, Wang vd., 2025).

Melas uygulamasi, kalite 6zelliklerinde sinirli diizeyde
etki gostermistir. Uygulama yapilan parsellerde hektolitre
(71.1 kg It"), nisasta (%73.5), protein (%6.4), yag (%2.3),
lif (%2.6) ve kiil (%1.73) ortalamalari elde edilmistir.
Hging sekilde protein orani, melassiz uygulamada daha
yiiksek bulunmugtur (%6.7). Bu durum, melasla saglanan
agirt karbon kaynaginin, bazi mikro besin (6zellikle azot)
kullanimlarini

dongilerini  ve degistirebilecegini ile

agtklanmaktadir (Mustaqim, 2024, Wang vd., 2025 ).

CESIT Hekeolitre (kg lt') | Nisasta (%) Protein (%) | Yag (%) Lif (%) Kiil (%)
P15382 71.7 a 752 a 6.4b 2.6a 3.1b 1.6b
DKC6492 69.1b 72.9 ab 6.1b 2.2b 3.7a 1.74 a
DKC6537 70.2 ab 72.8b 7.5a 2.4 ab 3.8a 1.72 ab
MASG68K 71.8a 73.4 ab 63b 2.4 ab 3.8a 1.73 a
Ort 70.7 73.6 6.6 2.4 3.6 1.70
Melas

Melas (+) 71.1 73.5 6.4 2.3 2.6 1.73
Melas (-) 70.9 73.7 6.7 2.5 2.4 1.70
Ort 71 73.6 6.6 2.4 2.5 1.2
EGF . 5.1 5.5 1.6 0.8 1.6 0.4

EGF: En Giivenilir Fark

| f  —
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Kalite kriterlerinin interaksiyon tablosu (Tablo 10)
incelendiginde, hektolitre agirligi, en yiiksek P15382x
Melas (-) (73.2 kg It"), P15382x Melas (+) (70.4 kg 1t"),
DKC6537 x Melas (-) (71 kg It') MAS68K x Melas (-) ve

Tablo 10. Kalite Ozellikleri Interaksiyon Tablosu

BZIiRAAT
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Melas (+) strastyla (72.3 kg It ve 71.4 kg lt") degerlerinde
yiiksek bulunmugtur. Bu, melas uygulamasinin  bazi

gesitlerde dane yogunlugunu olumsuz etkileyebilecegini

gostermektedir (Kwaido vd., 2024, Wang vd., 2025).

Interaksiyon Hektolitre Nigasta Protein Yag (%) Lif (%) Kiil (%)
(kgle) | (%) (%)
P15382x Melas (+) 70.4 a-c 75 6.3 bc 2.2b 3.1b 1.8 a
P15382x Melas (-) 73.2a 75.4 6.5 bc 2.8a 3.1b 1.60 b
DKC6492x Melas (+) 68.3 ¢ 72.9 6¢ 2.3b 3.8 ab 1.7 a
DKC6492x Melas (-) 69.9 bc 72.9 6.2c 2.1b 3.6 ab 1.62 b
DKC6537x Melas (+) 71 a-c 73.2 7.2 ab 2.3b 43a 1.69b
DKC6537x Melas (-) 69.4 be 72.5 7.7 a 2.5 ab 33b 1.73 a
MASG68K x Melas (+) 71.4 ab 72.8 6.2c 2.19b 3.9 ab 1.72 a
MASG68K x Melas (-) 72.3 ab 74 6.3 bc 2.5 ab 3.8 ab 1.7a
Ortalama 70.7 73.6 6.6 2.4 3.6 1.7
EGE, . 5.1 5.5 1.6 0.8 1.6 0.4

EGF: En Giivenilir Fark

Protein orani, en yiiksek DKCG6537 x Melas (-)
(%7.7), ardindan DKCG6537 x Melas (+) (%7.2) ile elde
edilmistir. En  disiik degerler DKC6492x Melas (+)
(%6.0) ve MAS68K x Melas (+) (%6.2)'de gozlenmistir.
Melas,

baskilamig olabilmektedir; bu durum, karbon fazlaliginin

bazi  kombinasyonlarda  protein  sentezini
etkisiyle iliskilendirilmektedir
(Nugroho vd. 2023). Yag igerigi, en yiiksek P15382 x
Melas (-), DKC6537 x Melas (-) ve MAS68K x Melas (-),

kombinasyonunda goriilmiistiir, diger kombinasyonlar da

azot metabolizmasina

ise genellikle %2.1-3 araliginda kalmistir. Bu durum, yag
sentezinin daha ¢ok genetik yapi tarafindan belirlendigini,
melas uygulamasinin yag 6zelligi tistiinde pozitif bir etki
yaratmadigini gostermektedir (Samavat ve Samavat, 2014).
Lif orani, en yiiksek DKC6492 x Melas (+), DKC6492 x
Melas (-), DKC6537 x Melas (-), DKC6492 x Melas (+)
ve MAS68K x Melas (-) interaksiyonlarinda gézlenmis;
diger kombinasyonlarda lif orani %3.1-3.3 arasinda
degisen degerler almigtir. Bu artis, bazi genotiplerde melas
uygulamasinin hiicre duvar bilesenlerini arurabilecegini
(Hasan vd., 2025). Kiil
ozelliginde ise interaksiyonlar 2 farkli istatistiki grup

distindiirmektedir icerigi
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olusturmusgtur. En yiiksek degereler ¢ogunlukta olurken,
P15382 x Melas (-), DKC6492 x Melas (-), DKC6537 x
Melas (+) kombinasyonlarinda tespit edilmistir. Bu fark,
melasin igerdigi potasyum ve kalsiyum gibi minerallerin
danedeki birikimini artirdigina isaret eemektedir (Zajac vd.,
2020).

4. Sonug

Bu calismada, doére farkli hibrit musir  gesidine
ckimle birlikte melas uygulanarak, bitkinin agronomik
performansi, kalite ozellikleri, toprak ve yaprak besin
durumu degerlendirilmigtir. Elde edilen bulgular, melas
uygulamasinin ve genetik varyasyonun verim ve kalite
kriterleri tizerinde anlamli ancak geside bagli olarak degisken
etkiler olusturdugunu ortaya koymustur. Misir tiretiminde
ekimle birlikte topraga melas uygulamast caligmalari ait
cok fazla akademik veri bulunmamaktadir. Bu sebeple de
uygulanacak melas dozu ve uygulama sayis tizerine ileriki
dénemlerde farkli ¢aligmalarin yapilmasi; toprak sagligi,
bitki verim ve kalite degerlerindeki degisimlerin belirlenmesi
ve olast uzun vadeli olumlu-olumsuz sonuglarin tespit

edilebilmesi agisindan 6nem arz etmektedir.

g




2024 tretim sezonunda gozlenen yiiksek sicaklik ve
disiik yags kosullari, musir tiretiminde 6zellikle vejetatif
gelisme ve giceklenme doneminde kuraklik stresi yaratmus;
bu durum, melas gibi organik katkilarin olumlu etkilerini
daha goriniir kilmistir. Melas uygulamasi, bitki boyu,
kogan yiiksekligi, kocanda tane sayisi, tane agirligi ve verim
gibi temel agronomik 6zellikleri anlamli sekilde artirmus;
uygulama yapilan parsellerde verimde ortalama %60’a

varan arti saglanmistir.

Toprak analizleri, melasin organik madde igerigi
(%1.80’¢ kadar) ve alinabilir N, K, Fe diizeylerini
arurdiging; buna karsin Zn ve Mg gibi bazi elementlerde
dalgalanmalar yaratugini gostermistir. Yaprak analizlerinde
azot ve fosfor diizeylerinin sinirli kalmasi, melasin yiiksek
karbon icerigi nedeniyle C/N dengesinde dengesizlik
yaratabilecegini diisiindiirmektedir. Ozellikle potasyum
ve demir gibi elementlerin alimindaki artig, generatif fazda

olumlu katkilar saglamistr (Nugroho vd., 2023).

Kalite agisindan, ¢esit faktorii tiim parametrelerde
(protein, nisasta, yag, lif, kiil) anlamli farklilik olusturmus;
melasin ise sadece kiil icerigi tizerinde istatistiksel etkisi
saptanmustir. Bazi ¢esit x melas kombinasyonlarinda
protein ve lif oraninda pozitif yonde degisimler gozlenmis,
bu da organik uygulamalarin kalite bilesenlerinde interakeif
etkiler yaratabilecegini gostermistir (Meiri vd., 1992, Zajac
vd., 2020).

Genel olarak melas, verim artist ve bazi kalite
unsurlarinda olumlu katki saglamis, ancak bu katkilar
ceside bagli olarak degiskenlik gostermistir. Bu baglamda,
melas uygulamalarinin hibrit segimiyle birlikte planlanmasi,
ozellikle organik maddece fakir, azotca zayif ve biyolojik
diisiik topraklarda daha etkili

sonucuna varilmistir. Melas uygulamasinin gelecek {iretim

aktivitesi olabilecegi

sezonlarinda uygulanmaya devam edilmesini toprak
yapisini zenginlestirecegi musirda verim ve kalite tizerine
olumlu etkiler yapacagi beklenmektedir (Zajac vd., 2020,
Nugroho vd., 2023, Kwaido vd., 2024)
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ABSTRACT
Sorumlu Yazar

Mehmet GENCER! Soybean is a crucial legume and vegetable source of protein

gencermehmet@tarimorman.gov.r and oil. As an essential nutrient for humans and an important

part of animal feed, it contributes significantly to global food
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security and nutrition and helps meet the world’s growing

demand for protein. It is also an important plant in terms of
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Gil SARIO GLUZ sustainable agricultural practices and has the potential to increase

Lsarioglu@tari . soil fertility. The aim of the present study is to evaluate the
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characteristics of soybean varieties in different maturity groups
0000-0003-1771-423X in the ecological condition of Ankara. For this purpose, the
soybean cultivars (cvs.) Ilksoy, Mersoy, Arisoy and Turbo which
are in different maturity in groups were used. The study was
designed as a randomized block design with tree replications. In
the study, the various agronomic and quality characteristics of
cultivars such as plant height, first pod height, number of pods,
number of branches, thousand-seed weight, seed yield, crude oil
and crude protein content were examined. In the study, plant
height, number of branches per plant, number of grains per pod,
number of pods per plant, weight of a thousand seeds, seed yield,

crude oil ratio, crude protein ratio were found to be statistically

significant. According to results, the plant height was measured

to range between 45.80 cm and 62.77 cm. The number of grains
1 Tarla Bitkileri Merkez Arastirma Enstitiisii

per pod were between 2.1 and 2.6. The weight of a thousand

2 Tarla Bitkileri Merkez Arastirma Enstitiisii

Gonderilme Tarihi : 10 Nisan 2025 ]
Kabul Tarihi : 20 Haziran 2025  seed yield of cvs. Ilksoy, Arisoy and Mersoy was determined

seeds was determined to range from 136.8 g to 151.0 g. The
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210.39, 208.18 and 179.31 kg da™. The crude oil content
of all cultivars ranged between 14.77% and 16.46% while
crude protein content of those was ranged between 38.90%
and 40.68%. In conclusion, it was determined that soybean
varieties belonging to maturity groups 2 and 3.6 may be

suitable for seed yield.

Keywords: Soybean, maturity group, seed yield, crude

oil, crude protein.
OZET

Soya fasulyesi, onemli bir baklagil olup aynt zamanda
yiiksek besin degeri tasiyan bitkisel protein ve yag kaynagidir.
Insan beslenmesinde temel bir gida maddesi olarak yer
almakla birlikte, hayvan yemi tiretiminde de yaygin olarak
kullanilmaktadir. Kiiresel gida giivenligi ve beslenmeye
sagladig1 katkilar sayesinde, diinya ¢apinda artan protein
ihtiyacini kargilamada kritik bir rol oynamaktadir. Ayn:
zamanda  siirdiirilebilir tarim  uygulamalart  agisindan
da onemli bir bitki olup, topragin verimliligini artirma
potansiyeline sahiptir. Bu ¢aligmanin amaci, Ankara
ekolojik kosullarinda farkli olgunluk gruplarina ait soya
fasulyesi cesitlerinin zelliklerini degerlendirmektir. Bu
amag dogrultusunda, farkli olgunluk gruplarina ait ilksoy,
Mersoy, Arisoy ve Turbo soya fasulyesi ¢esitleri kullanilmistir.
Caligma, tesadiif bloklar1 deneme desenine gore ii¢
tekerriirlii olarak tasarlanmigtir. Calismada, bitki boyu, ilk
bakla yiiksekligi, bakla sayisi, dal sayisi, bin tane agirligy,
tane verimi, ham yag ve ham protein icerigi gibi cesitli
tarimsal ve kalite 6zellikleri incelenmistir. Arastirmada bitki
boyu, bitkide dal sayisi, baklada dane sayist bitkide bakla
sayist, bin tohum agirligi, tohum verimi, ham yag orani,
ham protein orani istatistiki olarak 6nemli bulunmustur.
Elde edilen sonuglara gore, bitki boyu 45.80 cm ile 62.77
cm arasinda Sl¢iilmiistiir. Bakla bagina tane sayisi 2.1 ile 2.6
arasinda degismistir. Bin tane agirhig 136.8 g ile 151.0 g
arasinda belirlenmistir. lksoy, Arisoy ve Mersoy gesitlerine
ait tane verimi strasiyla 210.39, 208.18 ve 179.31 kg da’
olarak tespit edilmistir. Caligmada degerlendirilen tiim
cesitlerin ham yag icerigi %14.77 ile %16.46 arasinda,
ham protein igerigi ise %38.90 ile %40.68 arasinda degisim
gostermistir. Sonug olarak, 2 ve 3.6 olgunluk gruplarina ait
soya fasulyesi cesitlerinin tohum verimi agisindan uygun

olabilecegi belirlenmistir.
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Anahtar Kelimeler: Soya fasulyesi, olgunluk grubu,

tohum verimi, ham yag, ham protein.
INTRODUCTION

Soybean (Glycine max L Merrill), one of the most
economically important legume crop, plays an important
role as a major source of plant-based proteins and oils, as
well as being an oilseed crop that provides more than a
quarter of the world’s total protein as both food and animal
feed (Pedersen and Lauer, 2004; Wang et al., 2024). The use
of soybeans in the industrial, medical, and livestock sectors
has grown as a result of new varieties and technological
advancements, which has resulted in a consistent increase
in production and yield per hectare worldwide. (Ainsworth
etal., 2012).

Soybean, a classic short-day plant, is sensitive to both
daylight and temperature. This sensitivity to photoperiod
means that the suitability of a particular soybean variety
is limited to a certain latitude belt where environmental
conditions are compatible with growth requirements (Mian
et al., 2024). Soybean varieties often display their superior
agronomic traits and achieve their maximum production
potential when cultivated in optimal adaptation zones.
Conversely, if they are grown outside of these optimal
conditions, they may experience stunted growth or a delay
in harvest maturity, which can lead to reduced yields (Boyer
etal.,, 2015).

(MGs)

described in the United States and is now widely engaged

Maturity groups approach was initially
in significant soybean-producing regions (Mourtzinisand
Conley, 2017). Soybean varieties are divided into maturity
groups, ranging from three zeros for the earliest maturing
varieties to group ten for the latest maturing ones (Boerma
and Specht, 2004; Dashiell, 2005).

Soybean production has been increasing rapidly in the
world in recent years and a total production amount of 348
million tons was reached in 2022. Brazil, United States,
Argentina, China and India are the first five countries which
have highest production amount with 121, 116, 43.9, 20.3,
and 12.9 million tons, respectively (FAO, 2024).
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The soybean production of Tiirkiye was 137.5 hundred
thousand tonsin 2023. Adana, Mersin and Kahramanmaras,
the main cities that produce soybeans in Tiirkiye, were
realized as 89.7, 15.9 and 14.5 thousand tons, respectively
(TUIK, 2024).Tiirkiye spent 2.9 billion dollars on imports
of soybean seeds and soybean meal in 2022, totaling about
3 million tons and 3 million tons, respectively. The soybean
production of Tiirkiye can cover roughly 5% of its needs
(TUIK, 2024).

Most of the soybean production of Tirkiye is
concentrated in three provinces in the Mediterranean
region and domestic production is insufficient to meet the
country’s demand. It is a product with high adaptability
of soybeans and maturity groups, which can be grown in
different ecological conditions. This study was conducted
to identify places that can grow soybean in the Ankara
province of Tirkiye as well as some agronomic and

qualitative features of various maturity groups.

_ N
BZIrAAT
6\ 'MUHENDISLIG

MATERIALS AND METHODS
Materials

In the study, four soybean cultivars (cvs.) in 4 different
maturity groups (MGs) were used: cv. [lksoy, cv. Mersoy, cv.
Arisoy and cv. Turbo. The MG of those cultivars are 2, 3,
3.6 and 3.9, respectively. The cvs. Ilksoy and Mersoy were
registered by the Thrace Agricultural Research Institute
while the cv. Ansoy was registered by the Cukurova
University, Faculty of Agriculture. The cv. Turbo was also

registered by a private seed company.

The study was carried out at the Ikizce Research and
Application Farm (39°37°5.65” N; 32°41°6.32” E, 1075
m asl) of the Central Research Institute of Field Crops
(CRIFC, Ankara, Tiirkiye) in the 2023 production season.
CRIFC is in the Central Anatolia region and typically

characterized by continental climate.

Table 1. Average temperature, precipitation and relative humidity of the research site for long term (1991-2022) and

data for 2023.
Average Temp. Precipitation Humidity

Months (C) (mm) (%)

LT 2023 LT 2023 LT 2023
May 14.4 13.4 46.6 74.7 62.5 69.6
June 18.4 17.6 44.0 99.4 60.8 69.2
July 21.7 22.2 8.7 1.0 46.1 46.3
August 22.8 25.4 8.5 3.9 44.6 37.8
September 17.9 18.1 214 49.0 50.3 53.8
October 12.0 13.6 31.0 7.6 64.9 56.3
Average 17.9 18.4 160.0 235.6 54.9 55.5

LT: Long term

The climate data for the long-term and the growing
season (2023) period of research area are presented in
Table 1. According to climate data, the long-term average
temperature was 2.6°C colder in August and 0.5°C colder

than the 2023 average. Precipitation was higher in May

——
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(28.1 mm), June (55.4 mm) and September (27.6 mm),
while less precipitation was measured in July (7.7 mm),
August (4.6 mm) and October (23.4 mm) in 2023. For
long-term, an increase of 0.6% was determined in the

relative humidity rate compared to the average of long term.
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Table 2. Soil characteristics of the place where the research was carried out.

Organic .
pH EC Matter L:)me PO, K,O Ca Mg Fe Zn
(dS/m) %) (%) (kg/da) | (kg/da) | (ppm) | (ppm) | (ppm) | (ppm)
8 0.252 1.4 14.3 4.7 151.0 4510.0 | 325.0 3.4 0.3

EC: Electrical conductivity

The soil of the research area was medium calcareous,
slightly alkaline (basic), and salty. (Table 2). The
macronutrient levels for potassium and phosphorus were
found to be 4.7 kg da' and 151 kg da’, respectively.
Although it is seen that the soils are within the general
limits in terms of calcium, magnesium and iron, the soils

are deficient in terms of zinc.
Methods

The study was carried out using a randomized block
design with three replications. A total of 12 kg of nitrogen
(N) and 6 kg of phosphorus (P) combined fertilizer was
used per decare before seed sowing. Four kg of nitrogen
and all the phosphorus were applied before sowing. The
remaining part of the nitrogen was applied to the plants
when they were 10 cm high. Sowing was done at 70 cm
between the rows and 5 cm between the intra rows in the
last week of May 2023: Each parcel consists of 4 rows and a
total area of 14 m* with a 5 m parcel length. Weed control
was done twice with a hoe. Irrigation was carried out 4
times until the field reached its capacity. In the study, iron
chlorosis was observed after irrigation. Consequently, iron
sulfate (FeSO,7H,O) was applied foliar at a rate of 15 g
da per application, with a total application amount of 60 g
da'The seed harvest was done manually in the first week of
November 2023 and the threshing process was carried out
with a threshing machine. In the study, plant height (PH),
number of branches in the plant (NBP), height of the first
pod (HFP), number of pods on the plant (NPP), number of
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grains in the pod (NGP) were measured in ten plants, weight
of a thousand seeds (WTS) was determined by weighing
100 seeds in four replicates, calculating the average weight,
and then multiplying the result by 10. Seed yield was
determined by excluding plants from the two external rows
and half a meter from the row ends, then harvesting the
product from the two middle rows and converting it into
kg da’. Crude oil and protein [N (%) x 6.25] contents were
determined according to AACC International Methods 30-
20.01, and 46-30.01, respectively.

Statistical Analysis

Analysis of variance (ANOVA) performed to determine

significant  differences. When significant  differences
(p<0.05) were found, the least significant difference (LSD)
test was used for the comparison and grouping of treatment
means. The most significant components, based on the
correlative relationships among the variables, were identified
using principal component analysis (PCA) performed with

JMP software (Version 13.0.0, SAS Institute Inc., 2013).
RESULTS AND DISCUSSION

The plant height (PH), height of the first pod (HFP)
number of branches in the plant (NBP), number of pods
on the plant (NPP) and number of grains in the pod (NGP)
were given in Table 3. In the study, statistical differences
between the maturity groups were determined based on the
variance analysis table, except for the number of grains in

the pods.
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Table 3. Averages of plant height, first pod height, number of branches, number of pods, thousand seed weight values

examined in the study and variance analysis table results.

Cultivar PH HFP NBP NPP NGP
[lksoy 45.80 b 1133 b 2.71b 13.80 b 2.60
Mersoy 62.77 a 10.47 b 2.20b 24.47 a 2.60
Arisoy 59.73 a 14.87 a 2.44 b 26.47 a 2.46
Turbo 47.73 b 10.30 b 5.45 a 9.47 b 2.07
Mean 54.01 11.74 3.20 18.52 2.43
F 11.67** 6.08* 26.58** 20.85%* 4.30ns
LSD 8.6 2.99 1.02 6.23 0.42
C.V.(%) 7.97 12.75 15.93 16.83 8.66

PH: Plant height, HFP: Height of the first pod, NBP: Number of branches in the plant, NPP: Number of pods on the plant, NGP:
Number of grains in the pod. *p< 0.05; **p< 0.01 probability level; ns:Not significant; LSD: Least significant difference.

PH value is a quantitative characteristic that is
influenced by several environmental factors and controlled
by multiple genes, in addition to being a crucial agronomic
property that affects soybean seed yield and plant status
(Lee et al., 2015). According to the results obtained in the
present study, a statistically significant difference (p<0.01)
was found between the PH of the cultivars. The longest PH
was obtained from the cv. Mersoy with 62.77 cm, while the
shortest of it was obtained from the cv. ilksoy with 45.80
cm. The average PH of cv. was determined as 54.01 cm
(Table 3). The pH values obtained in the present study
were found to be lower compared to those in other studies
(Cubukecu et al., 2020; Kulan et al., 2017; Yilmaz, 2024).
The differences found in the present study might be due to

genetics, environment and planting time.

The HFP value is crucial for assessing grain loss during
harvest it is desired to have a HFP in breeding programs
(Arioglu, 2014; Yilmaz, 2024).1It is clear from looking at
the analysis of variance results and Table 3, which shows
the HFP values of the cultivars, that there is a statistically
significant difference between them at the 5% level. The
average HFP of the varieties was 11.74 cm; it was determined
that the lowest was cv. Turbo with 10.30 cm and the highest
was 14.87 c¢cm cv. Arisoy. The HFP value obtained in the

—
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present study was higher than the value reported in the
study conducted by Yilmaz (2024). Moreover, it was found
to be similar to the value reported by Kulan et al. (2017).
The differences between the studies may be due to genetic

and environmental differences.

Number of branches in the plant (NBP), a crucial
element of canopy structure, influences soybean yield
formation (Zhangetetal., 2011; Gaspar and Conley, 2015).
The variance analysis shows the NBP averages for the plant,
where a significant 1% difference among the varieties was
found (Table 3). The highest NBDP, 5.45 pcs, was recorded
for cv. Turbo, while the lowest, 2.20 pcs, was observed in cv.
Mersoy. The overall average NBP was calculated as 3.20 pcs.
In a study conducted by Bakal et al., (2016), the NBP of
the soybeans were determined between 1.80 and 3.47 pcs.
In the other studies, the NBP values were ranged between
1.80 and 3.47 pcs (Kulan et al., 2017), 1.70 and 5.50
pes (Sevilmis and Arioglu, 2019) and also 1.65 and 4.80
pes (Yilmaz, 2024), respectively. The difference between
present study and other studies may be due to the climatic

conditions and the genetic structure of the varieties.

Increases in Number of pods on the plant (NPP), impact

seed yield; however, they are not the only contributing




factor (Bakal et al. 2016). The difference between the NPP
of cultivars was found statistically significant (p<0.01). The
lowest NPP was obtained from the cv. Turbo with 9.47 pcs
while the highest one was obtained from the cv. Ilksoy with
13.80 ps. It is stated that there is a significant relationship
between NPP and environmental conditions (Aremu &
Ojo, 2005). The NPP values obtained in the present study
were lower as compared to other similar studies (Yilmaz,
2024; Sevilmis and Arioglu, 2019; Kulan et al., 2017).
These differences may be due to the genetic diversity,
ecological, climatic and soil structure of the varieties and

the growing time.

In soybeans, the number of grains in the pod (NGP)
is one of the most important factors in terms of yield
potential (Desclaux et al., 2000). In the present study, the
NGP values of cvs.Ilksoy and Mersoy were 2.6 pcs and that
of cv. Turbo was 2.1 pcs. However, no significant difference
(p>0.05) was found in terms of NGP values among soybean
varieties (Table 3). The NGP could vary due to factors such
as genetic structure of cultuvars, planting time, soil and
climate conditions. In various studies, it is stated that there
was a decrease in NGP with the delay in sowing in soybeans
(Yari et al., 2013; Taghavi et al., 2012).
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The weight of a thousand seeds (WTS) has a crucial
effect, influencing both the amount of seed to be used per
sowing and the grain yield per decare based on the 1000-
seed weight (Onat et al., 2017; Gimiis and Beyyavas,
2020). It is influenced by factors such as sowing time,
variety differences, and cultural practices. It is a key factor
influencing the yield, and it plays a significant role in
determining the amount of seed to be used per unit area
(Glumiis and Beyyavas, 2020; Onat et al., 2017; Yilmaz,
2024). In the present study, it was found that the differences
between the cultivars in terms of WTS were significant
(p<0.01). The WTS of the cv. Arisoy was the significantly
highest with 151.0 g while the that of cv. Mersoy was
the significantly lowest with 136.8 g. The average WTS
value of the study was determined 144.2 g (Table 4). In
various studies, WTS was determined within the range of
151.10-220.1 g, 134.6-216.4 g, and 60-170 g, respectively
(Cubukcu et al., 2020; Bakoglu and Aygicek, 2005; Cinsoy
et al., 2005). The differences between the studies may be
due to the varieties having different genetic characteristics,

as well as variations in climate and planting time.

Table 4 Weight of a thousand seeds, seed yield, crude oil ratio and crude protein ratio averages and variance analysis

table results examined in the study.

Cultivar WTS SY Cco Ccp
(® (%) (%) (%)
[lksoy 141.50 b 210.39 a 15.60 b 38.90 b
Mersoy 136.80 b 179.31 a 15.29 be 39.00 b
Arisoy 151.00 a 208.19 a 16.46 a 38.06 b
Turbo 147.35 a 108.50 b 14.77 ¢ 40.68 a
Mean 144.20 176.60 15.53 39.16
F 14.67** 7.68* 11.57* 6.09*
LSD 5.67 59.37 0.72 1.55
C.V.(%) 1,97 16.83 2,32 1,98

WTS: Weight of a thousand seeds, SY: Seed yield, CO: crude oil content, CP: Crude protein content. *p< 0.05 probability level;

**p<0.01 ns: Not significant; LSD: Least significant difference.
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The main goal of soybean farmers is to achieve high
seed yield (SY). The SY of the cultivars used in the study
and the variance analysis of these results are given in Table
4. The differences between the cultivars in terms of SY were
significant (p<0.05). The highest SY was obtained from
cv. Ilksoy with 210.39 kgda" while the SY of cvs. Arisoy
and Mersoy were 208.2 and 179.31 kgda™, respectively.
These SY values are statistically in the same group (Table
4). On the other hand, the lowest SY obtained from the
cv. Turbo as 108.50 kgda™. In various studies, the SY of
soybean cultivars were determined between 272.81-399.83,
368.29-433.43, 166.60-332.14 and 360.35-590.60 kgda
!, respectively (Bakal et al., 2016; Onat, 2018; 368.29-
433.43; Gumis and Beyyavas, 2020; Yilmaz, 2024). The
differences between the studies may be due to the varieties
having different genetic characteristics, as well as ecological

conditions and differences in cultural practices.

Crude oil content (CO) in soybeans is one of the
important quality parameters. It is significantly influenced
by the genetic structure of the genotype and environmental
conditions (Caliskan and Arioglu, 2004). In the present
study, significant differences (p<0.01) were determined
between the CO of the soybean cultivar (Table 4). The CO
of the cv. Arisoy was the significantly highest with 16.5%
while that of cv. Turbo was the significantly lowest with
14.8%. The average CO of cultivars used in the study
was determined 15.53%. In numerous studies, the CO of
soybean cultivars were determined in the range of 18.3-
29.7%, 17.1-18.4%, 19.72-21.24% and 19.5-23.03%,
respectively (Ozer and Bagci, 2017, Cubukcu et al., 2020;
Kulan et al., 2017).

Soybean is one of the most affordable and abundant
sources of protein among plants, particularly when it comes
to meeting the protein needs of the animal industry (Ali
et al., 2020). In the present study, significant differences
(p<0.05) were determined between the soybean cultivars in
terms of crude protein (CP) content (Table 4). The highest
CP was obtained from cv. Turbo with 40.7%, while the
lowest CP value obtained from the cv. Arisoy with 38.6%.
Although the CP content determined in the present study
is consistent with the similar studies (Bakal et al., 2016;
Sevilmis and Arioglu, 2019; Yilmaz, 2024), it is lower

o

ZIRAAT MUHENDISLIGI | Yil: 2025 | Say:: 381

BZIiRAAT
6 'MUHENDISLIG!

than the CP determined by Cubukcu et al (2020). The
differences between the present study and the other ones
may be due to the precipitation, temperature, and genetic

differences.

Provided that the GT Biplot graph effectively describes
the total variation (250%), the correlation coefficient is
equivalent to the cosine of the angle between the vectors
of the two traits (Kroonenberg, 1995). The correlation
coefhicient (r) is positive if the angle between the vectors of
the two traits is less than 90°, negative if the angle is greater
than 90°, and zero if the angle is exactly 90°, indicating
independence. Traits with longer vector lengths are more
influenced by genotype combinations, while traits with

shorter vectors are less affected by these combinations (Rad
etal., 2013).
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Figure 1 GT biplot is shown of varieties plant height
(PH), the number of branches in the plant (NBP), height
of the first pod (HFP), the number of pods on the plant
(NPP), the number of grains in the pod (NGP), weight of
a thousand seeds (WTS), seed yield (SY), crude oil content
(CO) and crude protein content (CP).

High explanation rates are desirable in GT biplot
plots, as these graphs enable researchers to evaluate the data
obtained in the study more effectively and reliably (Yan and
Frégeau-Reid, 2008). In present study, the GT biplot plot,
with PC1: 64.1 and PC2: 23.3, represents two principal
components and explains 87.4% of the total variation
(Figure 1).




According to the available biplot graph, SY was found
to be 90°< with the vectors of NGP, PH, NGP, NPP CO
and HFP (Figure 1). Significant positive correlations were
found between SY and these characteristics. The angle of
SY vector with WTS is approximately 90" (Figure 1). Since
there is a wide angle between SY and NBP and CP, there is
a negative correlation between SY and these characteristics.
The angle between CP and NBP vectors in the plant is 90'<,
and these properties have a positive correlation (r=cos 0=+1
and r=cos 60=0.5). The vector angle between CP and CO,
SY, PH, NPP and NGP is 90°> therefore SY has a negative
correlation with these properties (r=cos120 =0.5 and r=cos
180=-1). A positive correlation was found between CO and
HFP and WTS, and the angles between these vectors were
found to be 90°<.

Although biplot analysis was originally developed to
examine genotype x environment interactions on seed yield
and other quantitative traits, it is also used to assess the
relationships between agronomic traits of the genotype
(Yan and Kang, 2002). In terms of genotype characteristics,
cvs [lksoy, Arisoy, and Mersoy stand out for seed yield (SY),
while the cv. Turbo is notable for its crude oil content (CO).
However, cv. Arisoy is notable for its CO. Additionally,
cvs. Mersoy and Arisoy stood out in terms of plant height,
cv. Arisoy was particularly notable for the height of the
first pods. GT Biplot analysis is regarded as an innovative
approach in plant breeding programs and agronomic
studies, as it enables the evaluation of multiple traits in a

single plot, thereby influencing the success of selection.
CONCLUSION

Nowadays, the demand for plant-based protein
and oil sources is increasing due to their health benefits,
environmental sustainability, and ethical considerations.
Soybean is a unique food source with no alternative, owing
not only to its crude protein content but also to its crude oil.
It can be cultivated in a wide range of ecological conditions
and soil types, as seen in various soybean-growing countries
around the world. However, in Tirkiye, the soybean
cultivation areas are limited for today. Hence, Turkiye
meets a significant portion of its soybean demand through

imports. To overcome this situation, new cultivation areas
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are required to increase production and also it is essential
to evaluate the adaprability of soybean varieties to different
ecological conditions. In the present study, the agricultural
and technological characteristics of cultivars from different
maturity groups, registered in Tiirkiye, are examined under
the Ankara ecology, which represents the Central Anatolian
region, during the late planting period. Regarding the
characteristics examined in the study, many traits responded
differently across the various maturity groups. The cvs.
[lksoy, Arisoy, and Mersoy stood out in terms of seed
yield. The GT Biplot graph offers significant advantages in
selecting genotypes for use as primary material in breeding
programs, as it illustrates the relationships between key
characteristics of the varieties, such as seed yield and oil

content.

In the study, the sensitivity of soybean to iron chlorosis
was observed, and in future studies, the selection of varieties
more resistant to iron chlorosis should be considered in
terms of both yield and cost. Harvesting delays have been
noted for soybean varieties with a maturity group of 3.9%
or higher, and cultivars in this category or above should be
considered for silage use. To develop new varieties suited
to the soil and climatic conditions of areas designated for
soybean cultivation, it is essential to establish breeding
programs and determine the appropriate varieties and
planting norms. Therefore, to obtain more accurate results,
such studies should be repeated in locations that represent

the region and across multiple years.
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Abstract

Nonparametric tests are methods used in cases where
parametric conditions cannot be provided. Microbiological
data can be continuous or ordinal. Statistical methods to be
applied to data sets with both features should be well known.
This study aims to provide information about statistical
methods to be applied to data sets with continuous and
ordinal data features obtained from Black and Red Holstein
cattle breeds. In the study, somatic cell count per milliliter
was determined in 10 milk samples from Black and Red
Holstein cows. These data were converted into ordinal
variables (somatic cell scores). Continuous data sets were
subjected to parametric analysis methods, while ordinal
data sets were subjected to nonparametric analysis methods.
While Independent Two Sample T-test and One Sample
T-test were used for continuous data, Mann Whitney U
test and Wilcoxon Signed Rank test were used for ordinal
data. While no significant difference was found between the
groups in terms of somatic cell count, Red Holstein cows
showed higher values in terms of score. Both somatic cell
counts and scores for both cattle breeds were found to be in
accordance with the acceptable limits reported for somatic
cells in the Turkish Food Codex. According to the results
of the study, it is seen that different results can be obtained

when continuous data are converted to ordinal data.

Keywords: Parametric, Non-parametric, Holstein,
Somatic cell count

Giris

Geligmis iilkelerde siit enddistrisi isletmeleri icin ¢ig
stitlerde somatik hiicre sayilarinin (SHS) tespiti zorunlu
hale getirilmis ve siit endiistrisinde isglemeye alinacak
referans

stitler standart

(Mundan vd., 2015). Uygun istatistiki kontrollerle farkls

aragtirmalarda somatik hiicre tizerine etkili faktorlerin

icin degerler  belirlenmistir

incelendigi aragtirmalar literatiirde olduk¢a genis yer
almaktadir (Temelli ve Serbetcioglu, 2011; Yalcin ve
Cakmak, 2022). Somatik hiicre sayilari veri seti ozelligi
bakimindan agir1 varyasyon goésterme 6zelligindedir. Bu
sebeple somatik hiicre iizerine yapilacak ¢alismalarda uygun
istatistik yontemi belirlemek arastirma hipotezinin saglikli

yorumlanabilmesi agisindan biiyiik 6nem tagimakeadir.
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Ciinkii yanlis istatistik yontemlerin secilmesi arasgtirma
hipotezini yanlis yorumlamamiza neden olabilecek kadar
ciddi sonuglar dogurabilecektir (Newbold vd., 2012).
Dogru istatistik yontemi belirleyebilmek icin ilk 6nce veri
setinin 6zelliklerinin iyi bilinmesi gerekmektedir (Jung,
2018). Aragtirmaya konu olan veri seti siirekli degisken
ozelliginde ise ve normal dagilim gosteriyorsa parametrik
test yontemi uygulanir (Cimen, 2015). Ancak siirekli
degisken 6zelligindeki bir veri seti, siralt degiskenler haline
getirildiginde artik parametrik test yontemlerini kullanmak
miimkiin olmayacaktir (Ural ve Kilig, 2013). Ciinkii normal
dagilim gosteren siirekli veri seti ozelligine sahip verilerle
yapilacak calismalarda parametrik istatistik ydntemler
uygulanirken, normal dagilim sartu gerektirmeyen ve
stireklilik 6zelligi tasimayan sirali verilerde parametrik
olmayan istatistiki yontemlerin uygulanma zorunlulugu
dogmaktadir (Ott ve Longnecker, 2021).

olmayan testler tizerinde ¢alisugimiz popiilasyon igin

Parametrik

herhangi bir parametre varsayimina ihtiya¢ duyulmayan
istatistiksel tekniklerdir. Bu tip testlerde uygulanacak
yontemler popiilasyona bagli degildir (Flora, 2018).
Parametre seti sabit degildir ve normal dagilim icin gegerli
degildir. Bu nedenle, parametrik olmayan y6ntemlerde
normal dagilim ve siirekli veri gerekli degildir (Ganesan
ve Sreinvasalah, 2015). Bu ifade bir 6rnek iizerinden
anlatilabilir. 50 kilonun altindaki insanlari 1 rakamu ile, 50-
60 kg arasi insanlar1 2, 60-70 kg arasini 3, 70-80 kg arasini
4, 80 kg ustiinii ise 5 rakami ile sirali halde tanimlayalim.
5 adet insanin agurliklari su sekildedir: 45, 90, 72, 67, 100
kg. Bu insanlarin siirekli degisken ozelligindeki kilogram
degerleri siralt degisken haline getirilecek olursa sirastyla bu
degerler; 1, 5, 4, 3, 5 seklinde olacakur. Sirali degiskenler
Likert 6lgegi seklinde 6lctimlerde sik kullanilmakeadir
(Karagoz, 2014). Siralt degiskenler belli sinif araliklarindaki
degerleri tek bir rakamla ifade etmek amac ile
kullanildigr gibi, stibjektif dl¢timleri (koku, tat, renk vb.)
rakamlandirmak amaci ile de kullanilirlar (Box vd., 2005).
Arastirmacilar bazen makalelerinde veri setinin ozelliklerine
uymayan istatistik yontemler secebilmektedirler. Buda
hipotezi olumsuz yénde etkileyebilmekte ve yanlis sonuglara
ulagilmasina  sebebiyet verebilmektedir. Bu c¢aligmada
iki 6rnek grubuna ait veri setlerinin siirekli degisken

veya sirali degisken ozellikte olmalart durumuna gore
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uygulanacak istatistiki yontemler tanitilmaya caligilacakur.
Bunun icin SPSS programindan elde edilen sonuglarin
yorumu yapilarak konunun tam anlamiyla kavranmasina
calisilacaktir.  Mikrobiyolojik veriler ¢ogunlukla siirekli
degisken ozelligindedir. Bununla birlikte mevcut siirekli
verilerin farkli amaglarla sirali degerlere doniistiiriilmesi
de sik¢a uygulanabilen bir yontemdir (Keppel ve Zedeck,
1989). Ancak sahada farkli tip veri setlerine uygulanacak
istatistik yontemlerin se¢imi ve uygulanmasi konusunda
eksik bilgiler bulundugundan mevcut aragtirma ile konunun
derinlemesine irdelenmesine calistlmistir. Farkli illerden
(Patir vd., 2010) ve farkli laktasyon dénemleri (Eyduran
vd., 2005) icin toplanan siilerde SHS seviyelerinin
belirlenmesi {izerine calismalar mevcut olmakla birilikte,
ozellikle Alaca sigirlarin Kirmizi ve Siyah irklarinda SHS
seviyelerinin  kargilagtirmali  analizi {izerine calismalar
literatiirde yetersizdir. Oysa bu irklar tilkemizde birgok siit
sigirciligl yapan isletmede yaygin olarak kullanilan iki irkoir
(Yilmaz, 2010). Bu calisma hem SHS, hem de somatik
hiicre skorlari tizerine adi gegen irklardaki farkliliklarin
belirlenmesinin yani sira temelde SHS ve skorlar igin
farkli istatistik yontemlerin uygulanabilirligi noktasinda

bilgi vermeyi amaglamaktadir. Ciinkii tilkemizde SHS
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tizerine aragtirmalar oldukca ¢ok olmasina ragmen, skorlar
tizerine yapilan ¢aligmalara literatiirde rastlanilmamistir. Bu
caligma ile gelecekte skorlar iizerine yapilacak caligmalarda
uygulanmasi gereken istatistik yontemin izahi ve sonuglari
vurgulanarak literatiirde ihtiya¢ duyulan eksik bilgilerin

tamamlanmasina da ¢alisilmustir.
2. Materyal ve Metot
2.1. Veri seti olusturulmasi

Arastirmada kullanilacak veri seti icin iki 6rneklem
grubuna (Kirmizi ve Siyah Alaca) ait siirekli veri setini
olugturan SHS ve bu veri setinin siralt hale getirilmis hali
olan skorlar Tablo 1’de verilmistir. Shook ve Saeman
(1983)’1n bildirdigine gore somatik hiicre sayilart (mg dL™)
icin skorlar olarak ifade edilen belli puanlar belirlenmistir.
Adi gegen kaynakta skorlar su sekilde siralanmakeadir:
<35.000 = Skor 1, 36.000-70.000 = Skor 2, 71.000-
140.000 = Skor 3, 141.000-280.000 = Skor 4, 280.000>
= Skor 5 seklindedir. Tablo 1’de goriildugi gibi stirekli
I’den
baslayarak 5’e kadar degisen sirali skorlar haline getirilerek

degisken ozelligindeki somatik hiicre sayilart

istatistiki analize tabi tutulmustur.

Tablo 1. Kirmizi ve Siyah Alaca irki sigirlarin stitlerinde SHS ve skorlar:

Kirmizi Alaca Siyah Alaca
Stirekli veriler Sirali degiskenlere Stirekli veriler Sirali degiskenlere
Numune Seklinde SHS (hiicre donistirilmis Seklinde SHS (hiicre dontstirilmiis
No mL") (Skor puanlarr) mL7) (Skor puanlarr)
1 20.000 1 70.000 2
2 140.000 3 33.000 1
3 140.000 3 135.000 3
4 200.000 4 75.000 2
5 300.000 5 70.000 2
6 285.000 5 30.000 1
7 290.000 5 275.000 4
8 210.000 4 135.000 3
9 300.000 5 275.000 4
10 290.000 5 370.000 5

S —
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2.2. Siit Analizi

Ozel bir isletmede yetistirilmekte olan Kirmizi ve
Siyah Alaca irki sigirlarin her bir grubundan 10’ar adet
sigirdan siit 6rnekleri (100 mL) elde edilmistir. Toplanan
siit Orneklerinde somatik hiicre sayilarinda aragtirma
hipotezini olumsuz etkileyebilecek anormal varyasyonlarin
olusmamast i¢in ayni giin i¢inde ornekler bekletilmeden
direk laboratuara getirilmistir. Taze siit orneklerinde

direkt

mikroskobik sayim yéntemi uygulanarak Biilbiil ve Yilmaz

somatik hiicre sayisinin  tespiti  laboratuarda
(2004)’1in  bildirdigi yonteme goére belirlenmistir. St
orneklerinde somatik hiicre sayilari icin elde edilen veriler,
arastirmada kullanilan parametrik ve parametrik olmayan
istatistik yontemlerin uygulanabilmesi amaciyla veri setinin
olusturulmasinda kullanilmistir. Meveut veri seti kayit

altna alindiktan sonra SPSS programina aktarilmustir.
2.3. Istatistiki Analiz
2.3.1. Irklar arasinda verilerinin kargilagtirilmasi

Tablo 1'de verilen siirekli degisken ozelligindeki SHS
bakimindan iki sigir irki arasindaki farklar parametrik
test yontemlerinden olan bagimsiz iki 6rnek t test ile
analiz edilmistir. Somatik hiicre sayilarinin skor haline
donistiiriilmiis sirali degerleri ise Bagimsiz 1ki Ornek T
testinin parametrik olmayan alternatifi olan Mann Whitney
U testi yardimiyla analize tabi tutulmustur (Can, 2014;
Giirsakal, 2008).

2.3.2. Her bir 1rka ait verilerin referans degerlerle
kargilagtirilmasi

Aragtirma olusturan iki farkls

rkinin her birinden elde edilen SHS degerlerinin, Tiirk

materyalini Staly
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Gida Kodeksinde (Anonim, 2000) ¢ig inek stitleri icin
belirtilen referans degeri (max. 500000 hiicre mL") ile
kargilagtirilmasinda parametrik test yontemlerinden olan
Tek Ornek T testi kullanilmistir. Somatik hiicre sayilarinin
skor haline doniistiiriilmiis sirali degerleri ise Tek Ornek
T testinin parametrik olmayan alternatifi olan Wilcoxon
Signed Rank testi yardimiyla analize tabi tutulmustur
(Can, 2014; Giirsakal, 2008). Wilcoxon Signed Rank testi
i¢in referans deger olan max. 500000 hiicre mL" degeri,
SHS seviyeleri igin skor olarak belirlenirken 280.000 hiicre
mL'> = Skor 5 degeri seklinde baz alinmistir. Bu yiizden
referans deger olan max. 500000 hiicre mL" degerinin,
skor karsiligr olarak “max. 5”7 rakami referans deger
olarak kabul edilmigtir. Arastirmada ad: gecen sigir irklars
icin elde edilen skor degerleri max. 5 skor degerine gore
kargilastirilarak, istatistiki analiz sonuglarina ulasilmistir.
Arastirmada kullanilan parametrik ve parametrik olmayan
istatistik ydntemlerin tiimiiniin analizinde Spss 18.00 paket

programi kullanilmigtir (Ntoumanis, 2005).
3. Bulgular ve Tartigma

Arastirmada bu béliim altnda iki farkli sigir irkina ait
verilerin karsilagtirilmasi ile her bir irkin referans degerlerle

karsilastirilmasini izah eden alt basliklar olusturulmustur.
3.1. Iki farkls sigir irka verilerinin kargilagtirilmast

Arastirmada Kirmizi ve Siyah Alaca irki sigirlardan
elde edilen SHS degerlerinin kargilastrilmasi ile ilgili elde
edilen parametrik veri analizi (Bagimsiz iki 6rnek T testi)

sonuglar1 Tablo 2 de verilmistir.

Tablo 2. iki farklt sigir irkinda SHS igin Bagimsiz iki 6rnek T testi

Irklar N Ortalama Std. Sapma Std. Hata P (<.)ner'n

seviyesi)
Kirmizi Alaca 10 217.500 94.318 29.826 0.15
Siyah Alaca 10 146.800 110.562 37.492

Tablodan da goriildiigii gibi iki wrkin SHS degerleri
arasinda farkliliklara

(p=0.15>0.05). Yani siirekli degisken 6zelligindeki SHS

istatistiki rastlanilmamigtir

ZIRAAT MUHENDISLIGI | Yil: 2025 | Say:: 381

degerleri bakimindan gruplar arasindaki sayisal farkliliklar
Elde edilen

sonuglara gore iki grubun SHS degerleri bakimindan

istatistiki olarak ©nemsiz bulunmustur.
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birbirlerine benzer olarak kabul edilebilecegi soylenebilir.
Arastirma sonucunda Siyah Alaca irki i¢in buldugumuz SHS
degerleri Ertekin ve Cimen (2015)’in Siyah Alaca’lar igin
bildirdigi 150.000 hiicre mL" degerine benzer seviyelerde
bulunmugtur. Sahin vd. (2017) 10 adet Siyah Alaca itk
sigirdan elde ettikleri siitte somatik hiicre sayisint 82.000
hiicre mL" olarak bildirmektedirler. Bildirilen bu deger
arastirmamizda Kirmizi ve Siyah Alaca ki sigirlarin her

birisi i¢in buldugumuz degerlerden daha diisiik seviyededir.

Parametrik veri dzelligine sahip siireklilik gosteren SHS
degerleri bakimindan gruplar arasinda istatistiki farkliliklara
rastlanilmadigi goriilmektedir. Ancak s6z konusu siirekli
degiskenlerin (SHS) sirali degiskenler haline doniistiirtilmis
sayisal degerleri (skorlar) bakimindan s6z konusu gruplar
arasinda istatistiki farkliliklarin belirlenip belirlenemeyecegi
merak edilmektedir. Ciinkii siirekli veri 6zelliklerine sahip
veri seti sirali veriler haline doniistiirildigiinde veri seti
ozelligi de degistiginden, uygulanan istatistiki analiz
yontemi de dolayli olarak degismekte ve hipotezin yoniini

degistirebilecek farkli sonuglar elde edilmesi durumu ile
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kargilagilabilmektedir (Dean ve Ilowsky, 2016). Arastirma
hipotezinin yéniiniin (hO>h1l veya h1>h0) degismesinin
avantaj ve riskleri barindirdigini  bilerek verilere en
istatistiki yontemin belirlenmesi

uygun arastiricinin

sorumlulugunda olan bir husustur (Gentle, 2013)

Stireklilik arz etmeyen sirali degisken ozelligindeki
somatik hiicre skorlarina ait degerler icin parametrik
olmayan test yontemlerinden olan Mann Whitney U testi
kullanilmigtir. Adi gecen yontemin kullanilmast ile iki farkl
sigir irki icin elde edilen bulgular asagida gosterilen 3 ve 4
numarali tablolarda verilmistir. Tablo 3’te Mann Whitney
U testi analizi sonucunda rklara ait somatik hiicre skorlari
icin belirlenen rank degerleri gosterilmektedir. Bu rank
degerlerinin yiiksekligine gore gruplara ait rank degerleri
icin istatistiki 6nemlilik goriilmesi  halinde sonuglar
yorumlanacakur. [statistiki onemliligin saptanmast igin
Tablo 4’te bildirilen Asymp. Sig. (2-tailed) degerinin 0.05
olarak bildirilen 6nem seviyesinden diisiik olmast durumu

dikkate alinacaktir.

Tablo 3. Somatik hiicre skorlari icin Mann Whitney U testi

Sigur irklart N Mean Rank Sum of Ranks
Somarik Hitere Skorlart Kirmizi Alaca 10 13.50 135.00

Siyah Alaca 10 7.50 75.00

Tablo 4. Test istatistikleri
Somatik Hiicre Skorlari

Mann-Whitney U 20.000
Wilcoxon W 75.000
Z -2.32
Asymp. Sig. (2-tailed) .02
Exact Sig. [2*(1-tailed Sig.)] .02¢
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Tablo 3’ bakildiginda Kirmizi Alaca sigirlara ait
gerek mean rank (13.5), gerekse de sum of ranks (135)
degerlerinin Siyah Alaca sigirlara ait rank degerlerinden
(strastyla 7.5 ve 75) yiiksek olduklari goriilmekeedir. S6z
konusu tistiinlitk Tablo 4’te gosterilen Asym. Sig (2-tailed)
degerine bakildiginda p=0.02 diizeyinde istatistiki olarak
onemli bulunmustur. Eger analiz sonucunda bulunan
Asym. Sig (2-tailed) degeri 0.05’in tistiinde olsa idi, rank
degerlerinde goriilen farklilik istatistiki olarak ©nemsiz
kabul edilecektir. Asym.Sig (2-tailed) degerine gore
(p=0.02) Kirmizi Alaca 1rki icin elde edilen somatik hiicre
skorlarinin (rank degerleri daha yiiksek ve 0.02 diizeyinde
onemli) Siyah Alaca irkinin skorlarindan yiiksek oldugu
anlagilmaktadir. Ancak gruplarin skorlarina ait ortalama
degerler verilmemektedir. Ciinkii ortalama deger siirekli
degiskenler ve parametrik yontemler icin gegerli olan
bir degerdir. Sirali degiskenler arasindaki farkliliklar
medyan tizerinden yorumlandig1 igin ortalama degerler
kullanilmamaktadir (Agresti, 2018). Diger bir ifadeyle
Kirmizi veya Siyah Alaca sigirlarin ortalama somatik hiicre

skorlart ile ilgili bir deger verilememektedir. Bagimsiz iki

Tablo 5. Tanimlayici istatistik analiz sonuglart
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ornek t testi sonuglarinin gosterildigi Tablo 2°de Kirmizi
Alaca sigirlara ait ortalama degerler, Siyah Alaca irkindan
say1sal olarak Gistiin olsa da istatistiki olarak iki grup arasinda
onemsizlik bulunmustur. Ancak her iki irkin somatik
hiicre sayilari kargilasurildiginda ortalama bakimindan
Kirmizi Alaca grup i¢in gériilen rakamsal tistiinlitk 6nemsiz
goriiliirken, SHS seviyeleri skorlara doniistiiriilerek Mann
Whitney U Testi ile medyan bazinda karsilastrildiginda
Kirmizi Alaca irkinda somatik hiicre skorlarinin istatistiki

olarak daha yiiksek diizeyde oldugu goriilmiistiir (p=0.02).

3.2. Farkli irklara ait verilerin referans degerlerle

kargilagtirilmasi

Arastirmada Kirmizi ve Siyah Alaca irki sigirlarin SHS
verilerinin referans degerle (max. 500.000 hiicre mL")
karsilastirilmast ile ilgili belirlenen parametrik analiz (Tek
ornek T testi) sonuglarina ait tanimlayici istatistik sonuglart
Tablo 5’de, gruplarin her biri ile referans deger arasindaki
istatistiki farkliliklari ifade eden 6nem seviyelerini gosteren

analiz sonuglart ise Tablo 6’da gosterilmistir.

Irk N Mean Std. Deviation Std. Error Mean
Kirmizt 10 217.500 94.318 29.826
Siyah 10 146.800 110.562 37.492

Tablo 5’e bakildiginda Kirmizi Alaca irk igin bulunan
217.500 hiicre mL" ve Siyah Alaca itk icin bildirilen
146.800 hiicre mL"' seviyesindeki ortalama degerlerin,
rakamsal olarak 500.000 hiicre mL" diizeyindeki referans
degerinden diisitk  seviyelerde oldugu goriilmektedir.
Ancak rakamsal disiikliigiin istatistiki olarak onemlilik
arz edip etmedigi Tablo 6 da gosterilen Sig. (2-tailed)
degerlerinden anlagilmaktadir. Tablo 5’te Kirmizi ve Siyah
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Alaca wrklart icin bildirilen SHS ortalama degerleri, Ertekin
vd. (2019)’nin Kirmizt (86.000 hiicre mL™") ve Siyah Alaca
(121.000 hiicre mL™") irklari icin bildirdikleri degerlerden
daha yiiksek oldugu dikkati ¢ekmektedir. Kog¢ (2015)
Kirmizi Alaca sigrlarr icin SHS degerlerini 100.000 hiicre
mL" civarinda belirlemistir. Bu deger arastirmamizdaki
aynt itk sigirlar icin belirledigimiz degerden daha diisiik
oldugu dikkati ¢ekmektedir.
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Tablo 6. Tek Ornek T testi analiz sonuglart
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Test Value = 500000

95% Confidence Interval of the

Difference

Irk ¢ df  Sig. (2-tailed)  Mean Difference Lower Upper
Kirmizi 9472 9 000 -2.82500E5 -349970.8363 -215029.1637
Siyah -9.421 9 .000 -3.53200E5 -438013.8335 -268386.1665

Tablo G’ya bakildiginda her iki wrk igin bulunan

SHS degerleri referans degerden istatistiki olarak diisiik

oldugundan (p=0.00<0.05) Tiirk Gida Kodeksi Cig Siit

Tebligine gore gerek Siyah Alaca gerekse de Kirmizi Alaca
sigirlar icin belirlenen SHS seviyelerinin kabul edilebilir

sinirda oldugu sylenebilmektedir.

Tablo 7. Kirmizi Alaca irki i¢in Wilcoxon Signed Rank testi sonuglart

N Mean Rank Sum of Ranks
referans-skor Negative Ranks 0° .00 .00
Positive Ranks 5b 3.00 15.00
Ties 5¢
Total 10

a. referans < skor, b. referans > skor, c. referans = skor

referans — skor

Z
Asymp. Sig. (2-tailed)

-2.041*
.041

a. Based on negative ranks.

Tablo 7’de

somatik hiicre skoru i¢in standartlara uygunluk sonuglar

Kirmizi Alaca irkindan elde edilen
incelendiginde analiz tablosunda pozitif rank degerlerinin,
negatif rank degerlerinden yiiksek oldugu goriilmektedir.
Dolayisiyla pozitif rank degerleri ile ayni satirda yer alan
N sayist olan 5 degerinin iizerinde olan b harfi tablonun
alunda verilmis olan “b. referans > skor” ifadesini
gostermektedir. Buradan bildirilen referans degerin (skor
5) Kirmizi Alaca sigirlar igin belirlenen skordan yiiksek
oldugu anlagilmaktadir. Bu sonug belirlenen p=0.041 6nem
seviyesine gore, istatistiki olarak 6nem esigi olarak bildirilen

0.05 degerinden diisiik oldugundan (p=0.041<0.05)

33—
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belirlenen skoru ifade eden deger, referans degerden
istatistiki olarak disitk oldugu sonucu ¢ikmaktadir.
Sonuglar medyan degeri f{izerinden yorumlandig: icin
bulunan skor, ortalama deger seklinde sayisal rakamla
gosterilememektedir. S6z konusu irktan elde edilen skor, 5
degerinin tistiinde ve 6nem seviyesinden yiiksek olsaydl, stit
orneklerine ait skor i¢in standartlara uygun degil sonucu
ctkarilabilirdi. Halbuki bulunan sonuglara gore Kirmizi
Alaca ik i¢in belirlenen skorun, Tiirk Gida Kodeksi Cig
Stit Tebligine gore kabul edilebilir seviyede oldugu dikkati
cekmektedir.
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Tablo 8. Siyah Alaca irki i¢in Wilcoxon Signed Ranks testi sonuglart

N Mean Rank Sum of Ranks
referans-skor Negative Ranks 0° .00 .00
Positive Ranks 9b 5.00 45.00
Ties 1¢
Total 10

a. referans < skor, b. referans > skor, c. referans = skor

referans - skor

z
Asymp. Sig. (2-tailed)

-2.682*
.007

a. Based on negative ranks.

Analiz tablosunda pozitif rank degerlerine bakildiginda
negatif rank degerlerinden yiiksek olduklart dikkati
cekmektedir. Pozitif rank degerleri ile ayni saurda yer
alan N sayist olan 9 degerinin {izerinde olan b harfi
tablonun altinda verilmis olan &. referans > skor ifadesini
gostermektedir. Diger deyisle referans degeri Siyah Alaca
rki sigirlar icin belirlenen skordan daha yiiksektir. Bu
sonuca ait belirlenen p=0.007 6nem seviyesi, p<0.05
degerinden disiik oldugundan bulunan skor, referans
degerlerden istatistiki olarak diisiiktiir denebilmekeedir.
Bulunan bu sonuglara gore Siyah Alaca sigirlar igin
belirlenen skorun, Tiirk Gida Kodeksi Cig Siit Tebligine
gore kabul edilebilir seviyede oldugu sdylenebilir.

Aragtirma sonuglarina  bakildiginda, parametrik ve
parametrik olmayan istatistik yontemlerin her ikisine ait
istatistiksel analiz sonuglarina gre, gerek Kirmizi Alaca ve
gerekse de Siyah Alaca irklart icin belirlenen skorlar Tirk
Gida Kodeksi Cig Siit Tebligine gore (Anonim, 2000)

kabul edilebilir sinirlar i¢inde bulunmakeadir.
4. Sonug

Sticte SHS degerlerinin hem {iriin kalitesi hem de

insan sagligi acisindan istenen nitelikte olabilmesi igin
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birgok arastirma yapilmustir (Ivanov vd., 2016; Mistry ve
Kosikowski, 1988). Bu yiizden gerek SHS gerekse benzer
ozellikte biiyiik varyasyonlar gosterebilen toplam bakeeri
sayisi gibi diger mikrobiyolojik parametrelerin yorumu ile
ilgili farklr istatistik yontemlerin bilinmesi mikrobiyoloji
farkli  bakis

kazandiracakur (Cimen, 2024). Arastirma sonuglarina

alaninda  getirilecek  yorumlara agilari
bakildiginda siirekli degisken 6zelliginde SHS seviyelerinin
siralt degiskenler seklinde kategorize edildiginde farkl:
yorumlarin elde edilebilecegi net bir sekilde gortilmiistiir.
Bu sebeple mikrobiyoloji alaninda ¢alisan aragtrmacilarin
biiyiik varyasyon gosterebilme kapasitesine sahip sirekli
veri Ozelligindeki SHS, toplam bakteri sayist vb. gibi
mikrobiyolojik verilerin parametrik veri 6zelligine sahip
olmayan sirali verilere déniisimlerinde uygulanabilecek
istatistiki yontemleri bilmeleri yararli olacakur. Bu gekilde
sadece istatistiki yontem yanligliklarina diisiilmeyecegi gibi
konu ile ilgili farkli yorumlarin elde edilmesi de miimkiin
olabilecektir. Arastirmalarda kullanilan farkli istatistiki
yontemler arastirma hipotezini etkilemektedir (Sheskin,
2011). Hipoteze uygun en ideal yontemin uygulanmast
bilgi kirliliginin de oniine gegecektir (Rutherford ve Kim,
2022).
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Yapilan mevcut aragtirmaya gore siirekli degisken
ozelligine sahip SHS verileri, siralt degisken ozelligindeki
somatik hiicre skorlart haline déntstiirtildtigiinde iki sigir
grubu arasinda soz konusu degerler bakimindan istatistiki
olarak farkli sonuglar elde edildigi goriilmektedir. Ancak
mevcut aragtirma sonuglarina bakilarak siirekli degiskenler
siralt  degiskenlere donistiiriildiigiinde, parametrik ve
parametrik olmayan testler kullanilarak kargilastirilan
gruplar arasinda her zaman igin farkli sonuglar gorilecektir
anlami da ¢ikarilmamalidir. Bu ¢alismadaki amag siirekli
degiskenlerin sirali degiskenler haline dénustiiriildtigiinde
gruplar arasinda yapilacak olan istatistiki karsilastirmalarda
farkli sonuglarin goriilebilecegi ihtimalini vurgulamakur.
Sayisal veriler tizerinden gruplar arast kargilagtirma yapacak
aragstirmacilar gruplar arasi farkliliklarin bulunabilmesinde
dilerlerse ve aragtirma veri seti ile mantigina uygun olmasi
halinde siirekli veri ozelligine sahip veri setlerini sirali
veriler haline déniistiirebilmeleri de farkli sonuglarin
elde edilebilmesi adina yararli olabilir. Arasurmadan
elde edilen sonuglara gore siirekli veriler sirali verilere
donistiiriiliirken  aragurma  hipotezi de farkli yonlerde
etkilenebileceginden, arasuricilarin  kendi  amaglarina
uygun olarak bu hususu géz 6niinde bulundurmalart ve
daha dikkatli olmalari gerekmektedir. Bu yontem sadece
istatistiki farkliliklar1  belirleyerek arastirma hipotezini
istedigimiz yonde degerlendirme amacina gore degil, daha
gergekei ve farkli bakis acilarinin elde edilmesi amaciyla
istatistiki yontemlerin ele alinmasi gerekliligini vurgulamasi

agisindan biiyiik 6nem tagimakeadir.
Yazar Katksi
katkida

Yazarlar  esit  seviyede  aragtirmaya

bulunmuglardir
Cikar Catigmasi Beyani

Yazarlar herhangi bir ¢ikar catismast olmadigini beyan

eder.
Etik standartlar

Yapilan bu c¢aligma igin Etik Kurul Karar

gerekmemektedir.
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Van Ilinde Dogadan Toplanan ve Kiiltiirii Yapilan
Tibbi ve Aromatik Bitki Tiitketimine Yonelik Tiiketici

Tercihlerinin Belirlenmesi

Determination of Consumer Preferences for Consumption of Collected From Nature and
Cultivated Medicinal and Aromatic Plants in Van Province

OZET

Saglik ve tedavi amaci ile kullanilan wubbi ve aromatik
bitkiler (TAB) dogadan toplanarak veya {iretilerek titketime
sunulmaktadir. TAB tiiketicilerinin titketim aligkanliklarini
belirlenmesi amaglanan ¢alismada tiiketicilerle yiiz ytize yapilan
anket verileri kullanilmistur.  Verilerin  yorumlanmasinda
giivenilirlik ve normalite testi, tanimlayici istatistikler ki-
Mann-Whitney U

Aragtrma  bulgularina gore; tiiketicilerin %61’ TAB’lerin

kare ve testinden  yararlanilmistr.
dogadan toplanmis olmasint %39’u ise tretilmis olmasini
tercih etmektedir. Tiiketici tercih gruplari (doga/tarla) ile
cinsiyet, 6grenim ve meslek gruplart arasinda anlamli bir iligki
saptanmistir (p<0.05). Tiketiciler i¢in dogadan veya tarladan
saglanan TAB’lerin ayn1 degeri tasgtmadigi, TAB’lerin genellikle
gida ve baharat amaci ile tiiketildigi, toplayici/iiretici veya
marketten satn alindigy, yaprak ve ciceklerinin kullanildigs,
taze veya cay olarak tiiketildigi ve en fazla tiiketilen bitkinin
sayica nane miktarca kenger bitkisi oldugu saptanmuistir. Ayrica
dogadan veya tarladan saglanan TAB’ler i¢in 6deme bedelinin
normal oldugu ve yan etki goriilmedigi de kaydedilmistir. Mann
Whitney U testi ile 2.grup lehine anlamli farklilik belirlenmis ve
TAB tiiketici gruplari (doga/tarla) ile dogallik, kalite, etki, giiven,
saflik ve erisim kolaylig1 faktorleri arasinda onemli bir baglant
gorilmiistiir (p<0.05). Bu faktorlerdeki artisin TABlere yonelik

olumlu tutumu artiracag belirlenmigtir. Tiiketicilerin dogru
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bitkileri yeterli sekilde titketimlerini saglayan toplayicilarin
egitilmeleri, bilgi ve duyarliliklarinin arturilmasi, doga ve
biyolojik gesitliligin korunmasi, iiretime kazandirilacak
olan tiirlerin belirlenmesi, dogadan toplamalarin kontrol ve
stirdiiriilebilirliginin saglanmasi, pazarlama olanaklarinin
artirilmast ve gok yonlii aragtirmalarin yapilmasi gerekeigi

sonucuna ulasilmigtir.

Anahtar Kelimeler: Tibbi ve Aromatik Bitkiler, Dogal,
Aliskanlik, Tiiketim, Tiiketici Tercihi

ABSTRACT

MAPs used for health and treatment purposes
are collected from nature or produced and offered for
consumption. The aim of the study was to determine the
consumption habits of TAB consumers. According to the
research findings; 61% of consumers prefer MAPs to be
collected from nature and 39% prefer them to be produced.
A significant relationship was found between consumer
preference groups (nature/field) and gender, education and
occupation groups (p<0.05). It was determined that MAPs
obtained from nature or from the field do not have the
same value for consumers, MAPs are generally consumed
for food and spice purposes, purchased from collectors/
producers or markets, their leaves and flowers are used,
consumed fresh or as tea, and the most consumed plant
is mint and kenger in quantity. It was also noted that the
payment price for MAPs obtained from nature or from
the field is normal and no side effects are observed. A
significant difference was determined in favor of the 2nd
group with the Mann Whitney U test and a significant
connection was seen between the MAP consumer groups
and the factors of naturalness, quality, effect, trust, purity
and ease of access (p<0.05). It was determined that the
increase in these factors would increase the positive attitude
towards MAPs. It has been concluded that collectors who
ensure that consumers consume the right plants adequately
should be trained, their knowledge and awareness should
be increased, control and sustainability of collections from
nature should be ensured, and marketing opportunities

should be increased.

Keywords: Medicinal and Aromatic Plants, Natural,

Habit, Consumption, Consumer Choice

—
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1. GIRIS

Diinyanin varolusundan beri toplumlar hastaliklart
tedavi etmek, 6nlemek ve saglikli yasam siirdiirmek igin
TAB’leri toplayarak veya tireterek kullanmaktadir. Diinya
Saglik Orgiitii raporlarina gore diinya niifusunun yaklasik
olarak %70-95’i saglik veya temel bakim ihtiyaclarini
karsilamak i¢in bu ilaglara giivenmekte ve tiiketimini
siirdiirmektedir (Acibuca ve Bostan Budak, 2018). Tibbi
bitkiler saglik sistemlerinin temelini olusturmakta ve
modern wupta farmasotik ilaglardaki akdf maddelerin
cogu, dogrudan veya dolayli olarak, bitkiler ve diger
yasam formlarini igeren dogal tirtinlerden tiiretilerek elde
edilmektedir. Diinya c¢apinda yaklagtk 60.000 tubbi ve
aromatik bitki tiirii hasat edilmekte olup CITES ticaret veri
tabanina gore, 2006 ile 2015 yillar1 arasinda ¢ogunlukla 43
tirden elde edilen 54 milyon kg tibbi bitki irtinii ihracatinin
yapildig1 ve bu ihracatin yaklagik olarak yarisinin dogadan
saglandig1 kaydedilmektedir (CITES, 2023).

Diinyada 6zellikle uzak dogu iilkeleri bitkilerle tedavi
konusunda gelismistir ve birgok bitki tiirii ile saglik alaninda
geleneksel tedavi calismalarini siirdiirmektedir. Diinyada ve
Tiirkiye’de tbbi ve aromatik bitkilerin tedarigi yetistiricilik
ve dogadan toplama geklinde gerceklestirilmektedir.
Tirkiye zengin florasi ile ubbi ve aromatik bitkiler
bakimindan 6nemli bir potansiyele sahiptir. Ug fitocografik
bolgenin kesistigi alanda yer almakta, biyolojik ¢esitlilik ve
flora-fauna zenginligi ile 6ne ¢ikmaktadir. Bu zenginligi ile
geleneksel tedavi ve alternatif tipta gelismeler kaydedilmekte
ve var olan degerli bilgi ve birikimler giin 1sina ¢ikarilarak
aragtirmalar  stirdiiriilmektedir. Bu  bitkiler parfiimeri
ve kozmetik sanayinde, gida ve gida katki maddeleri
tiretiminde ve bitkisel tedavi i¢in ilag yapiminda degerli
hammadde kaynagidir ve yaklasik olarak 100 iilkeye tbbi
bitki ihracatu gerceklestirilmektedir (Boztas vd., 2021).
Tirkiye florasinda 167 familyaya ait 11.707 bitki taksonu
bulunmakta olup bunlarin 3.649’u endemiktir. Yapilan
cesitli caligmalarda, Tirkiye’de ticari amacla dogadan
toplanarak i¢ ve dis piyasada saulan bitki tiirlerinin
sayisinin 347 ve 100 bitki tiirtiniin de dogadan toplanarak
ihrag edildigi saptanmugtir. Buna ilaveten gesitli bolgelerde
yapilan etnobotanik calismalarla, dogal bitki tiirlerinin
ortalama %10-12’sinin farkli kullanim amaglari ile halk
tarafindan tiiketildigi de belirlenmistir (TAGEM, 2021).




Calisma alani olan Van ilinin biyogesidiligi, ilgili
endiistrilerdeki kullanim potansiyelinive stratejik farkliligini
ortaya koymaktadir. Van ili; topraklarinin %70’i cayir ve
meralarla, %2311 ekili ve dikili alanlarla ve %2’si orman
ve fundaliklarla kapli olup Van Gélii ve civari zengin bitki
ortiisii ile kaplidir. Ozelikle Ipekyoluve Tusbailgelerinde yer
alan Ercek golii dogal sit alaninda 58, Edremit sinirlarinda
yer alan Van sazliginda ise 79 bitki tiirii tespit edilmistir
(CED, 2024). Ayrica meshur Van otlu peynir yapiminda
kullanilan Sirmo (Allium sp.), Siyabo (Ferula sp.), Mendi
(Chaerophyllum sp.), Heliz (Ferula sp.) ve kekik (Zizophora
sp.) bitki tiirleri de yaygin olarak bulunmakta (Tunctiirk
ve Tunectiirk, 2020) ve toplanilarak tiiketilmekeedir.
Tibbi ve aromatik bitkiler istatistiklerinde resmi rakamlar
disinda diinyada oldugu gibi Tirkiye ve Van ilinde de
dogadan toplanan miktar kesin olarak bilinmemektedir.
Tiirkiye’nin orman alanlarinda odun digt tiriin kapsaminda
dogadan toplanan en 6nemli tiriinler iginde defne (32.5 bin
ton), kestane (5.9 bin ton) ve kekik (1.8 bin ton) olarak
stralanmaktadir (TAGEM, 2021). Tirkiye’de 2024 yili
dogadan toplama alani 3.674 hektar (BUGEM, 2025)
olup 20 gesit ubbi ve aromatik bitkinin 1.3 milyon dekar
alanda tarimi yapilmaktadir. 2024 yili verilerine gore; bazt
TAB’lerin (Keten (tohum), salep, keten (lif), kenevir (lif),
serbetciotu (kozalak), hashas (kapsiil), adacayi, isirgan otu,
lavanta, ogul otu, giil (yaglik)) ekilen alani 295.303 dekar
ve tiretimi de 39.735 ton’dur. Calisma alaninda son yillarda
tiretime kazandirilan adagayi, nane, kisnis, kekik, ¢corekotu
ve kimyon gibi birgok bitkinin yetistirildigi tarim arazileri
de bulunmakradir. Keten tohumu 11 da, adagay1 22 da ve
lavanta 10 da’lik alanda yetistirilmektedir (TUIK, 2025).
Bu durum hem iiretim hem de titketim agisindan 6nemli bir
kaynak olugturmaktadir. Ayrica, TAB sektdriiniin gelismesi
bu alanda yapilacak olan arastirma ve yatirim ¢aligmalarina
ozellikle de bilgi birikimine katkida bulunmakta ve veri
saglamaktadir. Diinyamizda ozellikle son on yilda degisen
yasam dongiisii ve yasam kaygilari nedeni ile dogal yasam
tarzinin benimsenmesi, dogal beslenme ve dogal tedavi
triinlerine olan ilgiyi artirmistir. Artan ilgi ve talepler
TAB iiriinlerine erisim, kullanim, siirdiiriilebilir iiretim,
ticaret ve pazarlama politikalarinin da ele alinmast ve

degerlendirilmesi gereksinimine yol agmistir.

Bu kapsamda yapilan caligmalarin tiiketim, gida
glivencesi ve tiretim planlamalarinin saglikli ve etkin bir

sekilde saglanmasi, yirttilmesi ve siirdiiriilebilmesinde
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onemli bir rol oynamaktadir. TAB’lerin yalnizca dogadan
toplanarak tiiketimlerinin saglanmasi; bilgili ve tecriibeli
kisilerin sahadan uzaklasmasi, yeni neslin bu konuda bilgi ve
deneyiminin olmamast ve ilgisizligi gibi nedenlerle dogadan
toplanarak pazarlayabilme ya da tiiketime sunulmasinda
yetersiz olacags icin dogal bitkilerin uygun alanlarda kiiltiire
alinmalar1 ve ¢ogalulmalari gerekmektedir. Bu nedenle
titketimi devam eden bitkilerle ilgili bilgilerin toplanmasi
ve istatistik verilerinin saglanmasinin nemli bir gereksinim
oldugu goriilmektedir. TAB titketim aligkanliklarina gore
hedef kitlenin tiiketim tercihlerinin belirlenmesi ve bu
yonde hangi tiir TAB’lerin talep edildigi, kisilerin titketim
tercihlerinin  nasil  sekillendiginin  belirlenmesi pazar
politikalarinin olusturulmast agisindan olduke¢a 6nemlidir.
Tiiketimlere iliskin caligmalarin bu sistemlere destek
saglayict, veri toplayici ve yonlendirici islevinin 6nemi
dikkate alinarak; arasurmada tiiketicilerin “dogadan veya
tarladan” saglanan ubbi ve aromatik bitkilerde kullanim
aliskanliklarinin  ve titketim tercihlerinin  Van ilinde

belirlenmesi amaglanmistir. Elde edilen bulgular gelecekte

yapilacak diger aragtirmalara veri saglayabilecektir.
2. MATERYAL VE METOT

Anket aragtirmasinin konusu oran cinsinden ifade
edilebilecek nitelikte oldugundan ve evrendeki birey sayist
(N) bilindiginden 6rnek biiytikliigii; pazar aragtirmalarinda
stkca kullanilan oransal 6rnek hacmi esitiginden
yararlanilarak 384 olarak tespit edilmistir (Karasar, 2005;
Ozdamar, 2001). Formiilde; n= Orneklemdeki birim
saytsint, N: Evrendeki birim sayisint (644.763), t;: Belirli
serbestlik derecesi ve saptanan yanilma diizeyindeki t
istatistigini (1.96) p: Incelenen olayin gériilme olasiligin
(0.5), q: p’nin tiimleyeni olup olayin goriilmeme olasiligini

(1-p) (0.5), d: Orneklem hatasini (0.05) gostermektedir.

. N+p*q
d?# (N—1)+t2=p=q 0
Anketler, Van ilinin merkez ilceleri olan Edremit,
Ipekyolu ve Tugba ilgelerinde gerceklestirilmistir. Arastirma
kapsamini olusturan ilcelerin niifusu Van ili niifusunun
%57.2’sini olusturmaktadir. Anket dagilim: Tablo 1’de
gosterilmistir (Tablo 1).

——
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Tablo 1. Goriisiilen tiiketici sayisinin ilgelere dagilim:

Merkez Ileler [lce Niifusu [lgelerin Segilen Ilge Toplam Niifusuna  Goriisiilen Tiiketici Sayist
Oransal Katkilar1 %
Edremit 129.604 20.10 81
Ipekyolu 350.708 54.39 207
Tugba 164.451 25.51 96
644.763 100.00 384

Anketler tiiketici profilini tanimlayan sosyo demografik
sorulari ile TAB tiiketim aligkanlik ve tutumlarini belirleyen
Likert Olgegi sorularint igermektedir. Tutum sorulart 5°li
Likert Olgegi ile yapilandirilmustir (Sekil 6). Likert Olgegi,
tikketicilerin herhangi bir fikre yonelik ifadelere katilma
durumlarini, katulma veya katlmama derecesini 6l¢gmekte
(Kavak, 2013), ol¢egin giivenilirligini belirlemek igin
Cronbach Alfa katsaysi hesaplanmaktadir. Olgegin Alfa
katsayisi ne kadar yiiksek olursa dl¢ekte bulunan maddelerin
o Olgiide birbirleriyle tutarli oldugu ve ayni o6zelligin
unsurlarint  yoklayan maddelerden olustugu seklinde
yorum yapilmaktadir. Alfa katsayis;; ® 0 < o < 0.40 ise
oleek giivenilir degil, ® 0.40 <a <0.60 ise dl¢egin glivenirligi

disiik, * 0.60 < a < 0.80 ise olgek oldukea giivenilir,
* 0.80 <o < 1.00 ise olgek yiiksek derecede giivenilir
olarak yorumlanmaktadir (Kalayci, 2014). Hipotezler
arastirma problemi i¢in dogrulugu ya da yanlishg heniiz
test edilmemis olast ¢6ziim Onerileridir. Eger arastirma
verileri ortaya atilan verileri destekliyorsa arastirmacinin
hipotezi “dogru” kabul edilir. Hipotezin dogrulanmamasi
arasirmanin bilimsel olmadigint belirtmez sadece hipotez
reddedilmis olur. H10 : Sifir Hipotezi (Farksizlik Hipotezi):
Degiskenler arasinda iliskisizligi savunan bir ifadedir. H10 :
Kargit Hipotez (Aragtirma Hipotezi) Degiskenler arasinda
iliski oldugunu savunan bir ifadedir. Calismanin hipotezleri

Sekil 1’ de verilmistir.

DEMOGRAFIK
OZELLIKLER

Cinsivet

S as

‘Hé
-."‘.\—\\

Ogrenim
Mleslel
Gelir

: Dogallik i1le tercih arasinda ilisk: wvardar.

- Kalite ile tercih arasinda iligki vardair.

- Etki ile tercih arasinda iligki vardar.

- Giiven ile tercih arasinda iligki vardar

- Saflik i1le tercih arasinda iligk: vardar.

- Erigim ile tercih arasinda iligki vardar.

: Favda i1le tercih arasinda iligsk: vardar.

HEp: Gruplar aras: fark voktur.

HE;: gruplar arasi fark vardar.

HS: Demografik dzellikler tiketim tercihi tizerinde
etkilidir.

H%a: Cinsiyet, tiketicilerin TAB tuketim terciha
Ttizerine etkilidir.

Sekil 1. Arastirmanin hipotezleri
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H9b: YWasg, tiketicilerin TAB tiketimm tercihia Gizerine
etkilidir_

H9c: Ogrenim_ tiketicilerin TAB tiketim tercihi
tizerine etkilidir.

Hod: Meslek, tiketicilerin TABR tuketim tercilu
tizerine etkilidir.

Hoe: Gelir, tiiketicilerin TAB tiiketim tercihi Gizerine
etkilidir.

H10g: Faktorler arasinda herhangi
wvoktur_

H10;:: Faktdrler arasmda baglanti vardir.

bir baglant:
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Arastirmada tiiketicileri siniflandirmak ve tutumlarini
belirlemek icin tanimlayict istatistikler kullanilmis, Likert
Olgegi’nin giivenilirligini belirlemek igin Cronbach Alfa
katsayisi nicel degiskenlerin normal dagilima uygunlugu ise
Kolmogorov Smirnov testi ile incelenmistir. Tiiketicilerin
TAB tercihlerinde etkili olabilecegi varsayilan degiskenler
ile bazi sosyoekonomik degiskenler arasindaki iligkilerin
tespitinde Pearson Ki Kare testi kullanilmis ve iki grup
karsilagtirmasinda normalite testi sonucunda normal
dagilim gériilmedigi icin Mann-Whitney U testi yapilmustur.
Ki Kare Bagimsizlik Testi, istatistiksel bir analiz ydntemidir
ve iki kategorik degisken arasindaki iliskiyi degerlendirmek
icin kullanilir. Veri setindeki degiskenlerin farkli boyutlara
ya da belirli amaca gore iki ya da ¢ok yonlii ¢apraz tablolar
halinde

ozellikleri arasinda bir bagimliligin olup olmadig: test

siniflandirilmasi  ile  degiskenlerin  belirlenen
edilirken kullanilan bir analizdir (Yazicioglu ve Erdogan,
2004). Mann-Whitney U testi, normal dagilim 6zelligi
gostermeyen bir dagilimda iki bagimsiz grup ortalamalarini
kargilastirmak amaciyla kullanilan non-parametrik  bir
yontemdir. Bagimsiz 6rneklem t testine alternatif olan bu

test, benzer popiilasyondan gelen iki bagimsiz grup arasinda
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ortalama farkini bulmak ve gruplar arasindaki fark ya da
esitligi belirlemek icin kullanilmaktadir. Mann-Whitney
U testi Wilcoxon siralama toplami testi veya Wilcoxon-
Mann-Whitney testi olarak da bilinmektedir. Bu testi
ilk defa esit hacimli iki 6rneklem verileri icin Wilcoxon
(1945) bulmustur. Daha sonra Mann ve Whitney (1947)
tarafindan degisik biiyiiklitkee iki 6rneklem problemleri
analizleri i¢in uygulanip gelistirilmistir (Spence vd., 1990).

3. BULGULAR ve TARTISMA

Ankete kaulan tiiketicilerin TAB tercih gruplarina
bagli olarak sosyo demografik ozellikleri Tablo 2’de
verilmistir. Ankete katlan 1. Grup (Doga) kaulimecilarin
%0611 kadin, %36’s1 36-55 yas araliginda, %26.5 oraninda
ilkokul mezunu, %27.8’i ev hanimi, %36.3 oran: ile
aylik hane geliri “cok iyi (>80000)” olan gruptur. 2. grup
(Tarla) katlimcilarinin ise %87’si erkek, %34.7’si 36-
55 vyaslarinda, %36 oraninda lise mezunu,%23.3 kamu
sekeorii ¢alisant, %39.3 orani ile hane geliri “cok iyi” olan
gruptur. Kaulimcilarin titketim tercihi ile cinsiyet, 6grenim
ve meslek durumu arasinda anlamli bir baglant oldugu
(p<0.05) goriilmekeedir.

Tablo 2. Tibbi ve aromatik bitki tiiketicilerinin (TAB) tiiketim tercihlerine gore demografik ve sosyo-ekonomik

ozelliklerinin dagilimi

TAB TERCIH GRUPLARI TAB TERCIH GRUPLARI
Cinsiyet Ogrenim Durumu 2.
1. Grup 2. 1. Grup | Grup
(Doga) Grup (Tarla) Toplam (Doga) | (Tarla) Toplam
Erkek Say1 | 91 130 221 Yok Say1 20 3 23
% 39.0 87.0 58.0 % 8.5 2.0 6.0
Kadin Say1 | 143 20 163 Okur yazar Say1 22 3 25
% 61.1 13.3 42.4 % 9.4 2.0 6.5
Toplam Say1 | 234 150 384 Ilkokul Say1 62 29 91
kikare=85410 sd=1 sig.=0.000 % 26.5 19.3 23.7
Yas Durumu Ortaokul Say1 28 19 47
<25 Say1 | 45 26 71 % 12.0 12.7 12.2
% |[19.2 17.3 18.5 Lise Say1 57 54 111
26-35 Say1 | 72 51 123 % 24.4 36.0 28.9
% [30.8 34.0 32.0 Universite/Yiiksekokul | Sayt 40 34 74
36-55 Say1 | 86 50 136 % 17.1 22.7 19.3
% |36.8 33.3 35.4 Lisansiistii Say1 5 8 13
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56-65 Say1 | 21 17 38 % 2.1 5.3 3.4
% 90 [113 9.9 Toplam Sai | 234|150 384
>66 Say1 | 10 6 16 kikare=24.766 sd=6 sig.=0.000
% |43 4.0 4.2
Toplam Say1 | 234 150 384 Kirsalla baglantili
kikare=1.306 sd=4 sig.=0.860 Evet Say1 78 59 137
Meslek Durumu % 33.3 39.3 35.7
Ogrenci Sayr |26 29 55 Hayir Say1 156 91 247
% 11.1 |193 |14.3 % 66.7 60.7 64.3
Ev hanimi Say1 | 65 19 84 Toplam Say1 234 150 384
% 27.8 12.7 219 kikare=1.434 sd=1 sig.=0.231
Emekli Say1 | 8 7 15
% |34 4.7 3.9 Hane Gelir Durumu
Kamu sektérii Sayr |43 35 78 Az <40.000) Sayt 21 12 33
% 18.4 233 203 % 9.0 8.0 8.6
Ozel sektor Sayr |43 26 69 Orta (41.000-60.000) | Say: 68 32 100
% 18.4 17.3 18.0 % 29.1 21.3 26.0
Hizmet sekeorii | Sayr | 29 22 51 Iyi (61.000-80.000) Say1 60 47 107
% 124 | 147 |13.3 % 25.6 31.3 27.9
Esnaf Say1 |20 12 32 Cok iyi >80.000 Say1 85 59 144
% 8.5 8.0 8.3 % 36.3 39.3 37.5
Toplam Sayr | 234 150 384 Toplam Say1 234 150 384
kikare=15.770 sd=6  sig.=0.015 kikare=3.480 sd=3 sig.=0.323

TAB’lerin saglanmast hususunda kadinlarda “doga”
erkeklerde ise “tarla” tercihi yapilirken 8grenim durumu
%26.5 orant ile ilkokul olanlar “doga” %24.4 oranu ile liseli
olanlar ise “tarla” tercihi yapanlar olmustur. Yine %27.8
orani ile ev hanimi olanlar doga tercihinde %23.3 orani ile
kamu sektorii calisanlari ise tarla tercihinde bulunmuslardir.
Kadin ve ev hanimi TAB tiiketicilerinin dogadan toplama
konusunda daha bilgili ve yetenekli olduklar sylenebilir.
Diger calismalarda oldugu gibi cinsiyet, 6grenim durumu,
meslek durumu gibi sosyal ve ekonomik faktérler titketim
tizerinde etkili olabilmektedir (Davashgil, 2011; Tekvar,
2016).

yetistiriciligi saglik ve ekonomik anlamda biiyiik imkanlar

TAB tiiketici gruplari: Tibbi ve aromatik bitki

sunan katma deger olusturan bir sekedrdiir. Saglik, kozmetik
ve parfiim, gida/ icecek ve aroma terapi/ bitkisel tedaviler
sektoriinde kullanilir. TAB tiiketicilerin gruplandirilmasina
yonelik caligmalarda kiimeleme caligmalari  yapilarak
(Giiney, 2019; Sharifi vd., 2019) aligkanliklar irdelenirken

T—
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calismamizda tiiketiciler titketim tercihlerine bagli olarak
iki gruba ayrlarak veriler degerlendirilmigtir. Dogadan
toplanarak veya toplayicilardan alinarak ve iiretilerek
titketicilere sunulan TAB’leri kullanan tiiketiciler olmak
tizere doga ve tarla grubu olarak iki grupta incelenmistir.
Tiketicilerin ~ tercihleri ~ dogrultusunda  yapilan
gruplandirmada; tiiketicilerin %61’i TAB’lerin dogadan
toplanmis olmasini %39’u ise iiretilmis olmasini tercih
etmektedir. Tiiketiciler amaglarina gore siralandiginda;
birinci sirada tiiketicilerin %30’u ve gida/baharat olarak
kullandiklarini belirtirken ikinci sirada (%28) saglik amagli
kullanim, tigiincii sirada bakim/kozmetik kullanimi ve
dérdiincii sirada zevk yani geleneksel tatlart devam ettirmek
amact ile kullanim yer almistir. TAB’leri 384 kisiden %151,
dogadan toplama tercih eden tiiketicilerin ise %32’si bizzat

kendisinin dogadan bitkileri topladigini belirtmigtir (Sekil
2).
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Sekil 2. TAB tiiketicilerinin tercih ve amaglarina gére gruplandirilmasi

1.Grup titketiciler %38.2 orani ile TAB devamli
kullanan, ailesinden 6grenen (%36.4), taze olarak tiiketen
(%44.7), giinliik tikketimi olan (%34.2) ve ayni bitkileri
tercih eden (%42.1) ve genellikle TAB’lerin yapraklarini
titketenlerden (%40.8) olusmaktadir. 2. Grup tiiketiciler ise
TAB’leri gerektiginde (%36.4) kullandigini ve ailesinden
(%36.4) 6grendigini, demlenerek veya haglanarak (%21.2)
cay olarak, giinlitk (%30.3) tiikettigini ve farkli bitkiler
kullanmayt tercih ettigi (%45.5) bitkilerin ¢igek kisimlarini

(%21.2) kullandiklarini belirtmislerdir. ~ Artvin ilinde

Tablo 3. Tercih gruplarinin TAB kullanim aligkanliklar

yapilan calismada bitkilerin; meyve yada sebze olarak
taze olarak kullanildiklar gibi yaprak, cicek, kok, govde,
kabuk, tohum, meyve gibi kisimlarinin kaynatulmasiyla
veya demlenmesiyle elde edilen iceceklerin ¢ay adi altnda
titketildigi ve bagta siyah ¢ay olmak iizere thlamur, adacay:
olmak iizere cesitli tibbi ve aromatik ozellikli bitkilerin
kullanildigr (Ogan ve Coémert, 2022), Trabzon ilinde
yapilan bir calismada yine tiiketicilerin %89’unun bitki
cayini kullandigini ve biyiik cogunlugunun %97.5 oraniyla

thlamur tiikettigi belirtilmistir (Tagdemir, 2019).

Tercih Tercih
Grubu Grubu
1 2 1 2 (tarla)
(doga) | (tarla) (doga)
Kullanim | Her zaman Sayi | 29 10 Kullanim Giinde Say1 | 26 10
siklig: zaman aralig1
% (382 ]30.3 % |[34.2 |30.3
Gerektiginde Say1 [ 25 12 Haftada Sayr | 18 6
% 329 |36.4 % |23.7 |18.2
Ara sira Say1 | 16 6 Ayda Say1 [ 12 9
% |21.1 18.2 % 15.8 [27.3
Nadiren Say1 | 6 5 Yilda Say1 | 20 8
% 179 15.2 % (263 |24.2
Toplam Say1 | 76 33 Toplam 76 33
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Kullanim | Geleneksel/Aile Sayi | 31 12 TAB Tercihi | Ayni bitkileri Say1 | 32 10

aligkanlig kullantyorum.
nereden . .
Yakin gevre Say1 [ 18 5 Farkli bitkiler | Say1 | 25 15
(komsu, arkadas) deniyorum
% |23.7 15.2 % 1329 |45.5
Medya (TV Say1 | 8 6 Ara sira Sayr | 19 8
Internet Kitap degistiriyorum.
Gazete)
% 10.5 18.2 % |[25.0 |24.2
Doktor Tavsiyesi | Say1 | 7 5 Toplam 76 33

% 19.2 15.2

Aktar Tavsiyesi Say1 | 12 5 Yaprak Say1 | 31 5
% [15.8 |[15.2 % [40.8 |[15.2
Toplam Say1 | 76 33 Kullanilan Kok Say1 |7 5
Aksam
Kullanim | Taze/Cig Say1 | 34 5 % [9.2 15.2
Formu
% |44.7 |15.2 Dal Say1 [ 8 5
Haglama/Demleme | Say: | 11 7 % [10.5 |15.2
Cay
% 145 |21.2 Cicek Say1 [ 10 7
Merhem Sayi | 4 6 % |13.2 |21.2
% 153 18.2 Ozsu Say1 | 8 5
Yag Say1 | 8 5 % 10,5 |15,2
% 10.5 15.2 Bitki 12 6
Gidaya Karigtirma | Say1 | 7 5 158 7.9
% (9.2 15.2 Toplam Say1 | 76 33
Lapa Say1 | 12 5

% 158 |15.2

Toplam Say1 | 76 33

Tiiketicilerin aylik gida harcamalari 500-7000 TL alanlari arasindaki iligki incelendiginde gida ve TAB
saglik harcamalart 500-1000 TL TAB harcamalari ise harcamalari arasinda iligki goriilmezken saglik harcamalari
500 TL ve daha az olarak belirtilmistir. Tiketicilerin ile TAB tercih gruplari arasinda anlamli bir iligki oldugu
aylik gida, saglik ve TAB harcamalart ile TAB tercih  goriilmektedir (Tablo 4).
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Tablo 4. TAB tiiketicilerin aylik gida, saglik ve TAB harcamalari (TL)
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Ayhk Gida Harcamalan (TL) Ayhk Saghk Harcamalan (TL) Ayhk TAB Harcamalar
(TL)
1. 2. 1. 2. 1. 2.
Grup Grup Grup Grup Grup Grup
Az <5000 Say1 77 48 Az <500 77 54 Yok Yok 35 17
% 32.9 32.0 329 36.0 15.0 11.3
Orta 5000- Say1 96 58 Orta  500- 97 56 Az <500 113 80
7000 1000
% 41.0 38.7 41.5 37.3 48.3 53.3
Fazla 8000- Say1 39 25 Fazla 1000- 46 19 Orta  500- 39 15
10000 1500 1000
% 16.7 16.7 19.7 12.7 16.7 10.0
Cok =10000 Say1 22 19 Cok  >1500 14 21 Fazla 1000- 29 18
Fazla Fazla 1500
% 9.4 12.7 6.0 14.0 124  12.0
Cok =1500 18 20
Fazla 7.7 133

kikare=1.602 sd=3 s1g.=0.786

kikare=9.731 sd=3 s1g.=0.021

kikare=7.189 sd=4 s1g.=0.126

Tiiketicilerin {irtin satin alma yeri; toplayabilenler
kendileri toplarken taze veya ¢ig olarak tiiketilen TAB’leri
her iki grup tiiketicide satn almada birinci elden almay:
tercih ederek toplayict veya iireticiden satin aldiklarini
belirtmislerdir. Ikinci sirada ise doga grubu “pazar”
tarla grubu ise “marketi” tercih etmektedir. Tiiketiciler

TAB’leri satin almada 6ncelikli olarak “giivenli” oldugunu

ve kolay ulasabildiklerini gerek¢e olarak belirtmiglerdir.
Tiiketicilerin fiyatlar1 nasil degerlendirdigi soruldugunda
her iki grubunda fiyatlar1 “normal” olarak degerlendirdikleri
goriilmektedir (Sekil 3). Yapilan birgok ¢alismada TAB’lerin
fiyatlar1 yiiksek bulunmus olup bulgularimiz yapilan diger
calismalarla farklilik gostermektedir (Sayilt vd., 2006;
Akbulut ve Ozcan, 2016; Kadioglu vd., 2021).
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Sekil 3.Tiiketicilerin TAB satin alma ve fiyat degerlendirmeleri

TAB tiiketiminde tiiketilen miktar acisindan; ilk bes
sirayt alan bitkiler nane, kekik, caksir, narcigegi, yilan

pancari olurken tiiketici sayist bakimindan ilk siralarda yer
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alan TAB’ler ise kenger, dagsarimsagy, tarcin, 1sirgan otu,
karanfil seklinde siralanmaktadir (Sekil 4). Kengerin bag

kismi ve saplari sebze olarak, kenger kahvesi ve kenger sakizi

p—— 5]
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elde edilerek ve tedavi edici olarak karaciger koruyucu, nedenleri arasinda dogru bir iligki oldugu ve yapilan
kan temizleyici, agr1 kesici ve hazimsizlig1 giderici oldugu ¢alismalarda benzer kullanimlarin oldugu gériilmektedir
belirtilmistir. Tiiketicilerin tiikettikleri TAB’ler ile titketim  (Polat, 2012; Coruh vd., 2007).
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* Saglik amaci ile tiiketimi olan tiiketici tizerinden grafik hazirlanmistir ve tiiketici sayist 10’un altinda olan TAB’ler grafige

alinmamustir.

Sekil 4. Tiiketilen TAB’ler ve titketim miktarlari (g/aylik)

Tiiketicilerin en gok maruz kaldiklar saglik problemleri ~ (Sekil 5). Tiirkiye genelinde yapilan ¢alismalarda da benzer
agiz ve dis problemi olup kullanilan TAB’ler den olumsuz ~bulgular elde edilmistir  (Sayili vd., 2006; Kilichan ve
etkilenmediklerini ve giivenle kullandiklarini belirtmislerdir -~ Calhan, 2015; Kadioglu vd., 2021).

e = Eﬂlgﬂ | Fivigd

53

Sekil 5. TAB’lerin kullanildiklart hastaliklar ve olumsuz etki goriilme durumu

Tiiketicilerin tutum olgegi degerlendirilmesinde 5°li  katilmiyorum) ile hazirlanan yedi maddelik 6l¢ek
likert 6lgegi (5: Kesinlikle katiliyorum, 4: Katiliyorum, kullanilmistir. Olgegin Cronbach Alfa katsayist (0.71)

3:  Kararsizim, 2: Kaulmiyorum, 1: Kesinlikle olarak hesaplanmistir.

; o= ZIRAAT MUHENDISLIGT | Yil: 2025 | Say: 381 ;
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daha dogal kikare=15.116 sd=4 p=0.00

¢ ] Hl ml E e

kesinlikle katiliyonm katilyorum kat lmryorum kesmlikle kztlmivonm
Odoga mtarla
daha kaliteli kikare=8 908 sd=4 p=0.06 daha etlili kikare=11.554 sd=4 p=0.02
120 100
100 80
20
60 &0
40 I x H I
20 20 H H
0 1w |_| — [ 1 0 [ ] |_| . l

kesmlikle  kablyorum — kararsimm katlmryorum  kesilikle

katlyorum keatt Imryorum.

daha giivenilir kikare=8.611 sd= 4 p=0.07

I IHI AN =

kesinlible  kafibyorum — kararsizmim  katlmryorom kesinlikde
keat rvorum keatt Inyorum

kolay erigim kikare=10.560 sd=4 p=0.03

e oo U1 UD R

kesinlikle  katbyorum  kararsimm  kshlmyorum  kesinlikle
ket Inyorum keatt Iy orum.

kesmikle kathvorum kerermzmm katlmryorom  kesmlikde
katInyorum keat Imryorum

daha saf kikare=0.071 sd=4 p=0.06

olﬂlm.ﬂlﬂl

kesmlikle  ksthyorum  kararsimm  katlmryorum  kesinlikle
kathyorum keat Inyorum

daha faydali  kikare=1.906 sd=4 p=0.75

HI [m I I in

kesmlikle kabhyorum kararsizim  kabbmyonmm  kesinlikle
katInyorum keah bnnyorum

Sekil 6. Tercih gruplarina gore likert yargilarina katlimin dagilim:

Katsayinin 0.60 < o < 0.80 ise dlgek oldukea giivenilir
oldugu belirtilmektedir (Kalayci, 2014) dolayist ile elde
edilen verilerin olduk¢a giivenilir oldugu sdylenebilir.
Iki grup icin de doga iiriinleri daha dogal, daha kaliteli,
daha etkili, daha giivenilir, daha saf olarak ifade edilmekle
birlikte her iki grup tarafindan TAB’lere daha kolay
erisildigi ve daha faydali oldugu belirtilmistir (Sekil 6). Tki
grup icin normal dagilima uygunluk Kolmogorov Smirnov
testi ile belirlenmistir. 0.001 ve 0.000 < 0.05 oldugundan
normallik hipotezi saglamamus bu yiizden tutum puanlar
arast farkliliklari ortaya koymak icin Mann-Whitney U
Testi yapilmistr. Sig degeri 0.05’den kiigiik oldugu icin
(p<0.05) gruplar arasinda anlamli bir farklilik bulunmustur.
Mean Rank degeri biiyiik olan grup digerinden tstiindiir.
TAB’ler
goriisiinde olan grup daha tstiin durumdadir (Tablo 5).

tarlada  yetigtirilerek tiiketiciye ulagtirilmali

Mann Whitney U Testi’nin sonucunda anlamli bir fark
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bulunmugtur ve etki bitytiklugi ise r=z/\n= -3,134/\384=-
0.16 olarak hesaplanmugtir. Degerin 0’a olan uzaklig
onemli oldugundan 0.15’in kii¢iik etki biiytkliigiine
yakin oldugu soylenebilir (0.1 (kiigiik etki), 0.3 (orta
etki), 0.5 ve st (biylik etki). Her ne kadar dogadan
toplanan bitkisel tiriinler daha dogal, kaliteli, etkili, giivenli
ve saf (katkisiz) bulunsa da TAB’lerin iiretilmeleri ve
dogada var olan bitkilerin kiiltiire alinmalari gerektigi ve
dogada var olmayan bitkilerinde {iretiminin yapilmasinin
istendigi goriilmekeedir. Calisma sonucunda arastirma
hipotezlerinden H1, H2, H3, H4, H5, H6, H9a, HI9c¢ ve
H9d kabul edilmistir, dolayisi ile Dogallik, Kalite, Etki,
Giiven, Saflik ve Erisim Kolaylig1 ile TAB tiiketim tercih
gruplart arasinda fark oldugu ve titketicilerin cinsiyetinin,
ogrenim ve meslek durumlarinin TAB tiiketimleri tizerinde

etkili oldugu bulunmugtur.

g
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Tablo 5. Normal dagilima uygunluk Kolmogorov Smirnov ve Non-Parametrik Mann Whitney-U Testi Sonuglar

Kolmogorov-Smirnov Ranks Test Statistics
Mean Sum of Mann- z Asymp. Sig.
Grup | Statistic | df Sig. | Rank Ranks Whitney U (2-tailed)
Likert | Doga | .087 234 | .000 | 178.33 | 41729.00 14234.000 -3.134 .002
Puan | Tara | .096 150 | .002 [ 214.61 | 32191.00
4. SONUC VE ONERILER gesitlerin  tiretiminde = stirdirilebilirligin - saglanmast ya

Van ilinde ubbi ve aromatik bitki tiiketicilerinin
titketim aligkanliklarini tespit etmek amaciyla yapilan bu
aragtirmaya katlan kisilerin %57.6s1 erkek, %35.4 orani
ile 36-55 yas araliginda olan, %21.3’i ev hanimi ve %20
3’1 ise kamu calisani olarak bildirilen, %28.9 lise %23.7
orant ile ilkokul mezunundan olusan ve %64 iiniin kirsalla
baglantist olmadig: bildirilen ve gelir durumu %37.5 orani
ile ¢cok iyi olarak siniflandirilan kisilerden olusmaktadir.
TAB’leri faydali bulduklarini ifade eden tiiketiciler bunu
geleneksel olarak biiyiiklerinden (anne-baba veya diger
biiytikler) 6grendiklerini, genel olarak gida/baharat ve
saglik amagcli tiiketimlerinin oldugunu ve yogun olarak
taze ve yesil olarak tiiketilebilen ve toplanabilen bitkileri
topladiklari veya toplayicilardan ya da pazar ve marketlerden
temin ederek tiikettiklerini ifade etmislerdir. Tiiketicilerin
ubbi ve aromatik bitkileri gerekli oldugunda taze veya
cay olarak tiikettikleri, bitkilerin yaprak ve cigeklerini
kullandiklarini ve tiiketicisi en fazla olan TAB’lerin kenger,
dagsarimsagy, tarin, 1sirgan otu ve karanfil oldugu ve ayda
ortalama olarak 500g tizerinde titketimi olan TAB’lerin
ise nane, kekik, caksir, narcicegi ve yilanpancari oldugu
kaydedilmistir. TAB tiiketici gruplari arasinda tarla grubu
lehine ve tiiketici tutum dlgegine iliskin yargilarda dogallik,
kalite, etki, giiven, saflik, erigim kolaylig1 ile gruplar arasinda
anlamli bir farkhiligin oldugu (p<0.05) belirlenmistir. Bu
bulgular dogrultusunda tiiketimi yapilan ve hali hazirda
Van ili dogasinda mevcut olan ve kolayca erisilen daha
kaliteli, saglikli, etkili, giivenli bulunan dogal TAB’lerin
toplayiciligt  ve  kullanima  hazirlanmasi  konusunda
toplayicilarin egitilerek daha duyarli ve bilgili olmalarinin
saglanmasinin gerektigi kanaatine varilmigtir. Buna ilaveten
TAB’lerin kiiltiire alma ¢alismalari ile tiretim imkanlarinin

artirilmast veya var olan ¢ok az da olsa tiretimi siirdiiriilen

T—
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da farkli tiirlerin iretiminin de tegvik edilmesi gerektigi
ongoriilmektedir. TAB destek ve iiretim olanaklarinin
diizenlenmesine iligkin eylem planlari yapilmali 6zellikle de
tiretim teknigi hatalari ve pazarlama problemleri ¢oziilerek
sorunsuz {iretim olanaklar1 ve farkli TAB’lerin saglanmasi
ve iiretimi konularinda arastirmalar yapilmalidir. Onemli
bir kismi dogadan toplanarak tiiketilen TAB’lerin ozel
olarak siniflandirilarak istatistiki verilerinin olusturulmas:
hususunda yapilan bu ve benzeri calismalarin katki
diger  arasurmalart  yonlendirecegi

saglayacagi  ve

distintilmekeedir.
Arastirmacilarin Katki Orani Beyan Ozeti

Yazarlar makaleye esit katkida bulunduklarini beyan

ederler.
Cikar Catigmasi Beyani

Yazarlar aralarinda herhangi bir ¢ikar catigmasi

olmadigini beyan etmislerdir.
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the research, 10 variety candidate hybrids and 2 commercial
varieties standard were used. The research were conducted,
the experimental design was a randomized complete block
with three replications in 2015 and 2016 years. According
to the two-year mean results obtained from the experiment;
the tasseling periods 55.8 day (SADA 34)-68.2 (SADA 14)
day, plant height 164.3 cm (SADA 34)-210.3 cm (Batem
Tatly), first cob height 40.7cm (SADA 31)-69.9 cm (SADA
14), ear thickness 36.9 mm (SADA 31) -43.6 mm (Merit),
ear length 15.7 cm (SADA 31)-21.5 cm (SADA 12),
kernel/cob 79.7% (SADA 14)-85.5% (Merit, SADA 32),
dry grain yield between 290.2 kg da™' (SADA 31)-553.6 kg
da’ (SADA 32) and fresh ear yield between 651.4 kg da™
(SADA 34) -1183.8 kg da' (SADA 33) showed changes.
As a result; SADA 33, SADA 32, Batem Tatli, SADA 16,
SADA 12 genotypes gave higher values in terms of fresh ear
yield and SADA 32, Batem Tatli, SADA 12, Merit, SADA
33, SADA 10 and SADA 16 genotypes gave higher values

in terms of dry grain yield respectively.

Key words: Correlation, sweet corn, fresh ear yield,

seed yield
1. Giris

Mustr, anavatani Amerika kitast olup, genis adaptasyon
kabiliyetiyle diinyanin farkli bélgelerinde yetistirilen bir
sicak iklim bitkisidir. Bagta at disi, sert misir, seker misir
ve cin musir olmak iizere farkli tipleri olan bir tirdiir.
Diinyada sebze olarak tiiketilen seker musir, icerdigi seker
oranti ile diger misir ¢esitlerinden ayrilmaktadir (Dickerson,
1996). Seker mustr, yiiksek seker icerigine sahip bir misir
cesididir. Tiirkiye'de tatlt musir tiretimi ve titketimi giderek

artmaktadir.

Tirkiyede seker musir kocanlari ateste kozlenerek
veya suda haglanarak tiketildigi gibi; bardakta musir,
dondurulmus gidaveya konserve seklinde de tiiketilmektedir
(Erdal ve Pamukgu, 2005). Tatlt misir hasadindan sonra yesil
olan sap ve yapraklari hayvan yemi olarakta kullanilabildigi
gibi, topraga karistrilarak da yesil giibre olarak topraga

kazandirilabilmektedir.

Seker misir mineraller, vitaminler, fitonutrientler
ve diyet lifi agisindan zengindir. Tatlt musirin kat kismi
hidrokarbonlar (%81), proteinler (%13), lipitler (%3.5) ve
diger yararli elementler (%2.5) icerir. Bu besin elementleri

insan beslenmesi igin ¢ok 6nemlidir. Ancak, zayif cimlenme,
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yavas biiylime ve toprakta zayif fide olusumu gibi sorunlar
nedeniyle yetistirilmesi sinirlidir (Ozata, 2019; Rahmani
vd., 2023). Seker musir, ozellikle hibrit ve verimli cesitlerin
piyasaya girmesi, titketiminin artmasi ve hasat islemlerinin
makine ile olmasindan dolayr Marmara, Cukurova, Ege ve
I¢ Anadolu bblgelerinde ekim alanlari artmistir (Eser ve
Soylu, 2020).

Islah ¢alismalart sonucu, verim potansiyeli yiiksek yeni
cesitlerin gelistirilmesi diger triinlerle rekabet agisindan
onem arz etmektedir. Gelistirilen yeni melez hatlar yada
ticarilesmis cesitler farkli ekolojilerde farkli sonuglar
vermektedir. Bu yiizden, farkli ekolojilerde adaptasyon
calismalar ozellikle yeni ¢esit veya melez hatlar i¢in biiyiik
onem arz etmektedir. Bu caligma, musir islah ¢aligmalari
kapsaminda seker misir genotiplerinin Diyarbakir ekolojik
kosullarindaki  performanslarinin - belirlenmesi amaciyla

yurttilmustir.
2. Materyal ve Metot

Aragtirmada materyal olarak 10 adet melez seker musir
cesit adayr (SADA 10, SADA 12, SADA 14, SADA 16,
SADA 31, SADA 32, SADA 33, SADA 34, SADA 35 ve
SADA 36 ) ve 2 standart ticari seker musir ¢esidi (Batem
Tatlt ve Merit) kullanildi. Deneme 2015 ve 2016 yillarinda,
tesadiif bloklart deneme desenine gore 3 tekerriirlii olarak,
GAP Uluslararast Tarimsal Arastirma ve Egitim Merkezi
deneme arazisinde kuruldu. Denemede, sira arast 70 cm,
sira lizeri 20 cm olarak tasarlandi. Ekimde parsel boyutlari
5.0 m x 2.8 m (14 m?) olarak kuruldu ve hasat alan: ise
orta iki siradan yapilarak degerlendirmeler yapildi. Ekimler
denemenin birinci yilinda 24 Nisan 2015 ve ikinci yil ise 3
Mayis 2016 tarihlerinde elle yapilmustir.

Ekimden 6nce dekara 10 kg saf N ve 10 kg saf P,O,
verilmistir. Ilk sulamalar yagmurlama olarak, diger
sulamalar ise bogaz doldurma islemi sirasinda iist giibre
verildikten sonra karitk olarak toplamda 8 adet sulama
yapilmistir. Cikistan sonra ihtiya¢ duyulan donemlerde
bakim isleri yapilmisur. Denemelerde herhangi bir
ilaglama yapilmamustir. Ust giibre olarak dekara 15 kg da
saf azot uygulanmistr. Deneme alanindan alinan 0-20 cm
derinligindeki toprak numunelerinin; biinyesi killi, organik
maddesi %0.90, fosfor miktar1 0.76 kg da’, toprak pH’si
7.81, tuz orani (toplam) %0.065 ve kire¢ orani %11.44

bulunmugtur.

g



Aragtirmanin yapildigi Diyarbakir sehri; yazlari sicak
ve kurak olup, diisiik neme sahiptir. Yagislarin tamamina
yakini yaz mevsimi digindaki mevsimlerde yagmaktadir.
2016 yii Nisan, Mayis, Haziran ve Agustos aylari
ortalama ve maksimum sicaklik degerlerinin 2015 yilina
gore daha yiiksek oldugu goriilmektedir (Tablo 1). Misir
bitkilerinde c¢igeklenme donemindeki yiiksek sicakliklar
verimde olumsuz sonuglara sebep olmaktadir. Denemedeki
genotiplerin ¢igeklenme zamanlari Haziran ay1 sonu
ve Temmuz ay1 baglarna denk geldi. Denememenin
yuriitiildiigii Diyarbakir ilinde yiiksek sicakliklar genellikle

15 Temmuz-20 Agustos tarihleri arasinda goriilmektedir.

Taze kocan hasadi 2 siradaki (7 m?) genotiplerin
olgunlasma durumlar1 dikkate alinarak 2015 ve 2016
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yillarinda, Temmuz ayinin son haftasi ile Agustos ayinin
ilk haftasinda yapilmisur. Kurumus misir koganlarinin
hasatlar1 ise geriye kalan diger 2 siradan (7 m?) 18 Eyliil
2015 ve 11 Ekim 2016 tarihlerinde elle yapilmustir.

Calismada tepe puskiilii ¢tkarma siiresi (giin), bitki
boyu (cm), ilk kogan yiiksekligi (cm), kogan ¢apt (mm),
kogan uzunlugu (cm), taze kocan verimi (kg da?), tane/
kogan orant (%) ve kuru tane verimi (kg da™) ozellikleri

incelenmistir (Anonim, 2015).

Arastirma sonucunda elde edilen veriler JMP 13.2.0
paket programinda varyans analizine tabi tutulmus ve
onemli farkliliklar LSD testine gore gruplandirilmistr
(JMPD, 2014).

Tablo 1. Denemenin yiiratildiigi Diyarbakir iline ait meteorolojik veriler (Anonim, 2016)

Meteorolojik Villar Aylar

Parametreler Nisan Mayis Haziran Temmuz Agustos Eylil

Ortalama Sicaklik | 2015 12.4 18.8 26.1 31.7 30.9 27.4

(C) 2016 15.7 19.9 26.8 31.6 31.9 24.2
Uzun 13.8 19.3 26.3 31.2 30.3 24.8
yillar

Ortalama Mak. 2015 19.2 27.1 34 .4 40.0 39.3 36.2

Sicaklik 2016 28.8 27.5 34.7 39.2 40.5 31.9

C) Uzun 202 265 337 38.4 38.1 33.2
yillar

Aylik yagss (mm) [ 2015 48.6 482 7.4 0.0 0.0 0.0
2016 29.0 41.4 18.4 0.0 0.0 5.2
Uzun 68.7 41.3 7.9 0.5 0.4 4.1
yillar

Ortalama nispi 2015 69.6 57.6 34.5 21.8 25.5 25.7

nem (%) 2016 56.2 51.9 32.0 23.0 22.7 29.9
Uzun 63.0 56.0 31.0 27.0 28.0 32.0
yillar

3. Bulgular ve Tartisma yiiksekligi, taze kogan verimi ve tane/kogan oraninda

Yiiriitiilen ¢aligmada, genotiplerin iki yilik ortalama
verileri incelendiginde, 6zelliklerin tamaminda genotipler
arasinda p<0.01 diizeyinde 6nemli farkliliklar oldugu
belirlenmigtir. Yillar bakimindan; kocan uzunlugunda
p=<0,05, tepe piiskiilii ¢tkarma siiresi, bitki boyu, ilk kocan

S—
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ise p<0,01 diizeyinde 6nemli farkliliklar bulunmustur.
Ayrica interaksiyon (yil*genotip) bakimindan; taze kocan
veriminde p<0,05, bitki boyu, ilk ko¢an yiiksekligi, kuru
tane verimi ve tane/kocan oraninda ise p<0,01 diizeyinde
onemli farkliliklar bulunmustur (Tablo 2, Tablo 3, Tablo
4 ve Tablo 5).




Tepe piiskiilii ¢ikarma siiresi (giin): Denemede
en yiiksek degeri SADA 14 (68.2 giin), en diisiik degeri
ise SADA 34 (55.8 giin) genotipi almistir. Interaksiyon
agisindan degerler 49.7 giin (2016) ile 73.3 giin (2015)
arasinda degisim gostermistir. 2015 yilinda tepe piiskiila
ctkarma siiresi 66.5 giin olurken, 2016 yilinda ise 54.7
giin olarak bulunmugtur (Tablo 2). 2015 yilindaki
ekimlerin daha erken yapilmasi ve ¢iceklenme 6ncesi hava
sicakliklarinin 2016 yilindan daha disiik olmast degerin
daha yiiksek ¢ikmasina sebep olmustur. Daha 6nce yapilan
benzer ¢aligmalarda Atakul vd. (2021) tepe ptiskiilii ¢ikarma
siresinin 48.3-62.7 giin, Ozata (2019) 47.0-67.5 giin, Eser
ve Soylu (2020) 56.0-58.7 giin, Tezel vd. (2021) 69.0-
72.7 giin oldugunu saptamiglardir. Bulgularimiz; Tezel vd.
(2021)’nin bulgularindan daha diisitk, Ozata (2019) ile
Atakul vd. (2021)’nin bulgularindan daha yiiksek, Eser ve
Soylu (2020)’nun bulgulariyla benzer olmustur. Farkliliklar,
daha cok bitki cikist ile tepe puskili ¢ikarma donemi
arasindaki sicaklik farki ile ilgi olup, sicaklik arttik¢a piiskiil
cikarma siiresi kisalmaktadir. Ayrica, kullanilan genotiplerin

ozelliklerine gore de farklilik olabilmektedir.
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Bitki Boyu (cm): Denemede, en yiiksek degeri Batem
Tath (210.3 cm), en disiik degeri ise SADA 34 (163.4
cm) genotipi almistir. Interaksiyon agisindan en yiiksek
deger 238.3 cm ile SADA 14 genotipinde 2016 yilinda
bulunurken, en diisiik deger ise 140.2 cm ile SADA 35
genotipinde 2015 yilinda bulunmustur. 2015 yilinda bitki
boyu 170.5 cm olurken, 2016 yilinda ise 204.1 cm olarak
bulunmustur (Tablo 2). Oktem ve Oktem (2006), bitki
boyunun 168.2-206.8 cm, Albayrak (2013), bitki boyunun
164.6-196.1 cm, Idikut vd. (2016), bitki boyunun 142.27
cm (Merit)-159.28 cm (kompozit), Eser ve Soylu (2020),
bitki boyunun 195-243 cm, Atakul vd. (2021), bitki
boyunun 144.5 - 252.2 cm, Tezel vd.  (2021), bitki
boyunun 128-236 cm arasinda degistigini saptamiglardir.
Bulgularimiz Idikut vd. (2016)’nin bulgularindan daha
yitksek, Eser ve Soylu (2020)’nun bulgularindan daha
diisitk, Oktem ve Oktem (2006), Albayrak (2013) ile
Atakul vd. (2021)’nin bulgulariyla benzer olmustur.
Farkliliklar, ¢evresel fakeorlerden, genetik farkliliktan ve

uygulamalardan kaynaklabilir.

Tablo 2. Arastirilan tepe piiskiilii ¢ikarma siiresi ve bitki boyu 6zelliklerine iliskin veriler ve 6nemlilik durumu

Tepe piiskiilii ¢ikarma siiresi Bitki boyu
(giin) (cm)

Genotipler 2015 2016 Ortalama 2015 2016 Ortalama
Batem Tatl1 71.3 56.7 64.0|B 185.5 [ df 2352 |a 2103 [A
Merit 67.3 55.3 61.3|CD 159.3 [ hu 209.5 [ c 184.4 | DE
SADA 10 66.3 54.3 60.3 [ DE 184.8 | df 212.7 | be 198.8 | BC
SADA 12 70.0 55.7 62.8 | BC 190.3 [ de 228.0 | ab 209.2 | AB
SADA 14 73.3 63.0 68.2 A 180.8 [ eg 238.3 |a 209.6 | AB
SADA 16 67.0 54.7 60.8|D 161.0 | hu 197.7 [ cd 179.3 | DE
SADA 31 63.0 49.7 56.3 | F 183.0 | df 165.5 | gt 174.3 | EF
SADA 32 63.7 54.0 58.8|E 180.7 | eg 197.5 [ cd 189.1 | CD
SADA 33 66.7 55.7 61.2|CD 161.3 | hu 208.0 [ c 184.7 | DE
SADA 34 61.3 50.3 55.8 | F 154.8 | i 172.0 | th 163.4 | F
SADA 35 62.7 50.3 56.5 | F 140.2 | j 187.8 [ df 164.0 | F
SADA 36 65.7 57.0 61.3|CD 163.7 | ha 197.5 [ cd 180.6 | DE
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Ortalama 66.5A 54.7 B 170.5 B 204.1 | A
DK (%) 2.8 5.2
AOF (Yil) 1.1 | ** 8.6 | **
AOF

(Genotip) 1.9 [ ** 11.4|**
AOF

(Interaksiyon) 6.d. 16.1 [ **

**: % 1 seviyesinde 6nemlidir, DK: Degisim katsaysi, AOF: Asgari 6nemli fark, 6.d:6nemli degil

Ilk Kogan Yiiksekligi (cm): Denemede, en yiiksek
degeri SADA 14 (69.9 c¢m), en diisiik degeri ise SADA 31
(40.7 cm) genotipi ald. Interaksiyon agisindan en yiiksek
deger 93.2 cm ile SADA 14 genotipinde 2016 yilinda
bulunurken, en disik deger ise 32.0 cm ile SADA 35
genotipinde 2015 yilinda bulunmustur. 2015 yilinda ilk
kogan yiiksekligi 40.2 cm olurken, 2016 yilinda ise 68.8 cm
olarak bulunmustur (Tablo 3). Oktem ve Oktem (2006),
ilk kogan yiiksekliginin 56.38-70.10 cm, Albayrak (2013),
ilk kogan yiiksekliginin 34.13-57.65 cm, Atakul vd.
(2021), ilk kogan yiiksekliginin 31.5 ¢m-89.8 cm, Tezel
vd. (2021), ilk kogan yiiksekliginin 35.2-79.8 cm arasinda
degistigini saptamiglardir. Bulgularimiz Albayrag (2013)’1n
bulgularindan daha yiiksek, Oktem ve Oktem (2006),
Atakul vd. (2021) ile Tezel vd. (2021)’nin bulgulariyla

benzer olmustur.

Kogan Cap1 (mm): Denemede, en yiiksek degeri Merit
(43.6 mm), en disiik degeri ise SADA 31 (36.9 mm)

genotipi almistr. Interaksiyon agisindan degerler 36.5
mm ile 44.7 mm arasinda bulunmustur. Yillar agisindan
degerler (39.5-39.6 mm) birbirine ¢ok yakin bulunmustur
(Tablo 3). Oktem ve Oktem (2006), kogan gapinin 37.87-
47.45 mm, Albayrak (2013), kogan ¢apinin 36.83-41.14
mm, Sénmez vd. (2013), kogan capinin 48.0-54.1 mm,
Ozata (2019) kogan capinin 45.8-48.9 mm, Idikut vd.
(2016), kogan gapinin 38.65-45.56 mm, Eser ve Soylu
(2020), kogan ¢apinin 48.5-51.5 mm, Atakul vd. (2021),
kogan ¢apinin 33.07-45.27 mm, Tezel vd. (2021), kogan
capinin 43.9-48.5 mm arasinda degistigini saptamiglardur.
Bulgularimiz, Oktem ve Oktem (2006), Sonmez vd.
(2013), Idikut vd. (2016), Ozata (2019), Tezel vd. (2021)
ile Eser ve Soylu (2020)’nun bulgularindan daha diisiik,
Albayrak (2013) ile Atakul vd. (2021)’nin bulgulariyla
benzer olmugtur. Farkliliklar, cevresel faktorlerden, genetik

farkliliktan ve uygulamalardan kaynaklabilir.

Tablo 3. Arasurilan ilk kogan yiiksekligi ve kogan ¢api 6zelliklerine iliskin veriler ve 6nemlilik durumu

[lk kogan yiiksekligi (cm) Kogan ¢ap1 (mm)

Genotipler 2015 2016 Ortalama 2015 2016 Ortalama
Batem Tatl1 47.5|fi 78.0 | be 62.7 | AB 40.9 41.1| 41.0AB
Merit 30.5 | k 76.3 | be 53.4 | CD 42.4 44.7| 43.6 (A
SADA 10 50.3 | fg 75.7 | be 63.0 | AB 40.6 39.01 39.8|BC
SADA 12 46.3 | fi 84.5 [ ab 654 A 37.0 38.2| 37.6(CD
SADA 14 46.7 | f1 93.2|a 699 |A 37.7 40.5| 39.1|BD
SADA 16 40.8 | gk 70.5 [ cd 55.7 | BD 40.4 41.3| 40.8|B

B
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SADA 31 43.7 | 37.7 | hk 40.7 | E 37.4 36.5| 36.9|D

SADA 32 37.5 | hk 69.3 | cd 53.4 | CD 40.8 41.4| 41.1|AB
SADA 33 36.7 | 1k 75.3 | be 56.0 | BC 39.2 40.5| 39.9|BC
SADA 34 38.3 | hk 48.5 | th 434 |E 37.5 36.5( 37.0(D

SADA 35 32.0 [k 53.2 | ef 426 |E 37.5 37.1| 37.3|CD
SADA 36 32.5|jk 63.3 | de 47.9 | DE 43.3 38.1| 40.7|B

Ortalama 402|B 68.8|A 39.5 39.5 39.6

DK (%) 12.6 5.83

AOF (Yil) 2.6 * 6.d.

AOF (Genotip) 8.0 | ** 2.68 | **

AOF

(Interaksiyon) 11.3 [ ** o.d.

Kog¢an Uzunlugu (cm): Denemede, en yiiksek degeri SADA 12 (21.5 cm), en diisiik degeri ise SADA 31 (15.7 cm) genotipi almistir.

Interaksiyon agisindan degerler 14.6 cm ile 21.8 cm arasinda bulunmustur. 2015 yilinda kogan uzunlugu 17.4 cm olurken, 2016

yilinda ise 18.8 cm olarak 6l¢tilmiistiir (Tablo 4).

Oktem ve Oktem (2006), kogan uzunlugunun 17.25-
23.33 cm, Albayrak (2013), kogan uzunlugunun 16.9-22.8
cm, Sonmez vd. (2013), kogan uzunlugunun 21.9-23.8 cm,
Ozata (2019) kogan uzunlugunun 20.8-22.3 cm, Stansluos
vd. (2020), kogan boyunun 16.1-19.8 c¢m, Eser ve Soylu
(2020), kogan uzunlugunun 19.5-20.8 cm, Sahin ve Kara
(2021), kogan boyunun 18.2-21.6 cm, Atakul vd. (2021),
kogan uzunlugunun 15.5-23.0 cm, Tezel vd. (2021), kogan
uzunlugunun 15.2-19.6 cm, Agagkesen ve Oktem (2022)
kogan uzunlugunun 17.5 ile 20.7 cm arasinda degistigini
saptamiglardir. Bulgularimiz, Oktem ve Oktem (20006),
Sénmez vd. (2013) ve Ozata (2019)’nin bulgularindan
daha disiik, Albayrak (2013), Stansluos vd. (2020), Eser
ve Soylu (2020), Sahin ve Kara (2021) ile Agackesen ve
Oktem (2022)’in bulgulariyla benzer olmugtur. Farkliliklar,
cevresel faktdrlerden, genetik farkliliktan ve uygulamalardan
kaynaklabilir.

Taze Kogan Verimi (kg da'): Denemede, en yiiksek
degeri SADA 33 (1143.8 kg da), en dusiik degeri ise
SADA 34 (651.4 kg da™) genotipi almistir. Interaksiyon
acisindan en yiiksek deger 1450.5 kg da’ ile SADA 33
genotipinde 2016 yilinda bulunurken, en disiik deger
ise 420.0 kg da’ ile SADA 34 genotipinde 2015 yilinda
bulunmugtur. 2015 yilinda taze kogan verimi 711.6
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kg da’ olurken, 2016 yilinda ise 1111.2 kg da’ olarak
bulunmustur (Tablo 4). 2015 yilindaki verimin 2016 yilina
gore diisiik ¢tkmasi, dollenme donemindeki olumsuz ¢evre
kosullarindan kaynaklanmis olabilir. Misirda déllenme
riizgar ile saglanmakreadir. Ayrica, déllenme zamani yiiksek
sicaklik, bulutlu hava ve diisiik nem de déllenmeyi olumsuz

olarak etkileyebilmektedir.

Oktem ve Oktem (2006), taze kogan veriminin 838.5-
1637 kg da’, [lker (2011), taze kocan veriminin 961.4-
1358.9 kg da!, Ozata (2019) taze kogan veriminin 1319.6-
2423.8 kg da!, Eser ve Soylu (2020), taze kogan veriminin
1384-1862 kg da, Oztiirk ve Uzun (2022), taze kogan
veriminin 497.0-1347.3 kg da, Atakul vd. (2021), taze
kogan veriminin 1216.7-2516.7 kg da!, Tezel vd. (2021),
taze kogan veriminin 797-1294 kg da’, Agackesen ve
Oktem (2022) taze kogan veriminin 1341-2005 kg da
arasinda degistigini saptamuslardir. Bulgularimiz, Oktem
ve Oktem (2006), ilker (2011), Eser ve Soylu (2020),
Atakul vd. (2021), Tezel vd. (2021), Agackesen ve Oktem
(2022) ile Ozata (2019)’nin bulgularindan daha diisiik,
Oztiirk ve Uzun (2022) bulgulariyla benzer olmustur. Taze
kogan verimi, kullanilan genotiplere, ¢evre faktorlerine ve

uygulamalara gore degisim gosterebilmektedir.
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Tablo 4. Aragtirilan kogan uzunlugu ve taze kogan verimi 6zelliklerine iligkin veriler ve 6nemlilik durumu

Kogan uzunlugu (cm) Taze kogan verimi (kg da™)
Genotipler 2015 2016 Ortalama 2015 2016 Ortalama
Batem Tatl: 19.0 20.6 19.8 | AB 1002.6 | ce 1201.5 | bc 1102.1 | AB
Merit 19.1 20.7 19.9 | AB 633.6 | gj 1287.5 | ab 960.6 | BD
SADA 10 18.4 18.4 18.4| BD 655.2 |4 1245.0 | ac 950.1 | BD
SADA 12 21.3 21.8 21.51A 915.7 | de 1039.4 | bd 977.5 | AC
SADA 14 17.7 17.0 17.3 | CE 811.2 | dh 798.4 | di 804.8 | CE
SADA 16 15.5 19.5 17.5| CE 775.0 | et 1284.1 | ab 1029.5 | AB
SADA 31 15.9 15.5 157 |E 431.4|j 890.9 | df 661.1 |E
SADA 32 18.0 18.7 18.4| BD 940.5 | de 13119 | a 1126.2 | AB
SADA 33 15.8 18.1 17.0 | DE 837.1|dg 1450.5 | a 1143.8 | A
SADA 34 15.7 17.1 164 | E 4200 | j 882.9 | dg 651.4|E
SADA 35 14.6 17.5 16.1 |E 553.3 |y 919.1 | de 736.2 | E
SADA 36 17.7 20.1 18.9 | BC 563.8 | hj 1023.8 | ce 793.8 | DE
Ortalama 174 A 18.8 B 711.6| B 1111.2 1A
DK (%) 8.64 17.1
AOF (Yil) 1.27 |* 201.5 | **
AOF (Genotip) 1.81 | ** 181.0 | **
AOF
(Interaksiyon) 6.d. 256.0 [ *

*: % 5 seviyesinde 6nemlidir, **: % 1 seviyesinde 6nemlidir

Tane/kogan orani (%): Denemede, en yiiksek degerleri
SADA 32, Merit (%85.5) genotipleri alirken, en diisiik
degeri ise SADA 14 (%79.7) genotipi almistir. Interaksiyon
agisindan en yiiksek deger %85.5 ile Merit genotipinde
bulunurken, en disik deger ise %76.9 ile SADA 14
genotipinde 2016 yilinda bulunmustur. 2015 yilinda tane/
kogan oran1 %82.2 olurken, 2016 yilinda ise %84.4 olarak
bulunmustur (Tablo 5).

Ozata (2019) tane/kogan oraninin %81.9-84.0, Tezel
vd.  (2021) tane/kocan oraninin %380.0-84.9, Atakul
vd. (2021), tane/kocan oraninin %78.8-87.2 arasinda
degistigini saptamiglardir. Bulgularimiz, Ozata (2019),
Tezel vd. (2021) ile Atakul vd. (2021)’nin, bulgulariyla
benzer olmustur. Yiiksek sicaklik, bitki besin eksikligi
gibi nedenlerden dolayr tane kogan oranlart disitk

cikabilmekredir.
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Kuru Tane Verimi (kg da'): Denemede, en yiiksek
degeri SADA 32 (553.6 kg da™'), en diisiik degeri ise SADA
31 (290.2 kg da™') genotipi almustir. Interaksiyon agisindan
en yiiksek deger 581.0 kg da’ ile SADA 32 genotipinde
2015 yilinda bulunurken, en diisiik deger ise 220.8 kg da™!
ile SADA 31 genotipinde ayni yilda bulunmustur. 2015
yilinda kuru tane verimi 420.3 kg da olurken, 2016 yilinda
ise 485.5 kg da olarak bulunmustur (Tablo 5).

Ozata (2019) kuru tane veriminin 262.0-470.3 kg da
U Atakul vd. (2021), kuru tane veriminin 271.9-701.7
kg da', Tezel vd. (2021), kuru tane veriminin 320-640
kg da' arasinda degistigini saptamislardir. Bulgularimiz,
Ozata (2019)’nin  bulgularindan  daha  yiiksek, Tezel
vd. (2021)’nin bulgularindan daha disiik, Atakul vd.
(2021)’nin bulgulariyla benzer olmustur. Kuru tane verimi,
kullanilan genotiplere, gevre faktorlerine ve uygulamalara

gore degisim gosterebilmekredir.
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Tablo 5. Arastirilan tane/kogan orani ve kuru tane verimi 6zelliklerine iliskin veriler ve 6nemlilik durumu

Tane/kogan orani (%) Kuru tane verimi (kg/da)
Genotipler 2015 2016 Ortalama 2015 2016 Ortalama
Batem Tatl1 84.1 | bf 83.6 | cf 83.8 [AC | 550.9 |ac 553.0 | ac 552.0 [A
Merit 83.4 | cf 87.6 |a 855]A 494.7 | ad 567.3 | ab 531.0 [A
SADA 10 79.7 | gh 82.9 cf 81.3|DE | 398.1cf 553.4 | ac 475.8 | AB
SADA 12 78.9 | ht 84.8 | ae 81.9|CD |500.1|ad 565.3 | ab 532.7 | A
SADA 14 82.5 | eg 76.9 [1 79.7 |E 504.8 | ad 2438 | fg 374.3 | BD
SADA 16 83.6 | cf 85.6 | ac 84.6 |AB | 426.3 | ae 487.0 | ad 456.7 | AB
SADA 31 78.9 | hi 86.7 | ab 82.8 | BD 2208 |g 359.6 | dg 290.2|D
SADA 32 85.6 | ac 85.4 [ad 85.5 A 581.0 |a 526.3 | ac 553.6 |A
SADA 33 82.0 | fg 83.5 | cf 82.8|BD |512.9]ad 539.7 | ac 526.3 |A
SADA 34 83.1 | cf 85.4 [ad 84.2|AB | 268.6|fg 424.4 | be 346.5 | CD
SADA 35 82.6 [ df 85.0 [ae 83.8 |AC | 290.5 |eg 469.2 | ad 379.8 | BD
SADA 36 81.6 | th 85.0 | ae 83.3|BC 2953 |cg 536.4 | ac 415.8 | BC
Ortalama 82.2|B 84.4 A 420.3 485.5
DK (%) 2.04 20.8
AOF (Y1) 1.27 | ** 6.d.
AOF
(Genotip) 1.98 | ** 110.02 | **
AOF
(Interaksiyon) 2.80 | ** 155.59 | **

Korelasyon Analizi: Ozellikler arasindaki korelasyon
katsayilar1 Tablo 6da verilmistir. Korelasyon analizi
sonuglarina gore; Taze kogan verimi ile kuru tane verimi
(r=0.7023**), bitki boyu (r=0.6094**), ilk kogan yiiksekligi
(r=0.6242**), kogan uzunlugu (r=0.5093**), tane/kogan
orani (r=0.4729**) ve kogan c¢ap1 (0.3542**) arasinda
pozitif ve 6nemli bir iliski oldugu tespit edilirken, taze

kogan verimi ile tepe piiskiilii ¢tkarma siiresi (r= -0.4367**)
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arasinda negatif ve 6nemli bir iliski oldugu tespit edildi

(Tablo 6).

Oktem (2008), taze kogan verimi ile kogan uzunlugu
ve kogan capr arasinda pozitif ve 6nemli bir iliski oldugunu
bildirmistir. Bozokalfa ve Esiyok (20006) ile Ilker (2011),
taze kocan verimi ile kogan uzunlugu ve bitki boyu arasinda

pozitif ve nemli bir iliski oldugunu bildirmisledir.
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Tablo 6. Tatli musir gesitlerinin 6zellikleri arasindaki korelasyon katsayilar

Tepe puskiili o [lk kogan Kogan capt Kogan Taze kogan | Tane/kogan
.. | Bitkiboyu | . . .
cikarma siiresi yiiksekligi uzunlugu verimi orant
Bitki boyu -0.2843*
Ilk kocan -0.4133** 0.8910
yiiksekligi
Kocan ¢ap1 0.0809** 0.2392 0.1981*
Kogan -0.0264 0.5565** |  0.4686** 0.2567*
uzunlugu
Taze kogan -0.4367** 0.6094** [ 0.6242** 0.3542** 0.5093**
verimi
Tane/kocan -0.4811** 0.0161 0.0534 0.1364 0.2377* 0.4729**
orant
Kuru tane -0.0842 0.3481** | 0.2537* 0.1902 0.5641** 0.7023** 0.4990**
verimi
*: % 5 seviyesinde 6nemlidir, **: % 1 seviyesinde nemlidir
4. Sonug Kaynaklar

Islah caligmalarinda farkli bolgelerde adaptasyon
denemeleri kurularak yiiksek verimli musir ¢esitlerinin

da

serker

belirlenerek tescil edilmesi ve bunun sonucunda
ticarileserek iftgilerin  kullanimina  sunulmast,
muistr veriminin artmasindan kaynakli olarak, iiretimin de
artmasina olanak verebilir. Bu c¢alismamizda taze kogan
verimi yontinden sirastyla SADA 33, SADA 32, Batem
Tatl, SADA 16 ve SADA 12 genotipleri ile kuru tane
verimi yoniinden SADA 32, Batem Tatli, SADA 12, Merit,
SADA 33, SADA 10 ve SADA 16 genotipleri ayni istatistik
grubunda yer alarak yiiksek verime sahip olmuslardir.
Ayrica, SADA 12 ve SADA 16 ¢esit adaylart diger
lokasyonlardaki performanslart da dikkate alinarak tescile
sunulmus ve SADA 12 ¢esit adayt ADAPARE ismiyle Misir
Arastirma Enstittisit Midiirliigi ve Bati Akdeniz Tarimsal
Enstitiisti Mudiirligii ortakligiyla 2019 yilinda, SADA 16
cesit aday1 ise SuGen ismiyle 2020 yilinda Misir Aragtirma

Enstitiisti Miidiirligii tarafindan tescil ettirilmistir.

q—
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Abstract

Investigating how plants respond to water stress is extremely
important for effective irrigation management under changing
climatic conditions and diminishing water resources. This study
aimed to determine the crop water stress index (CWSI) values
of sesame grown in semiarid climate conditions in Antalya
province. In the study, the leaf crown temperature of the plant
was determined by infrared thermometer (IRT) measurements.
In addition, the relationships between yield, irrigation time,
and CWSI were determined using these index values. In this
study, four different irrigation rates (1100, 170, 140, and 10) were
created with the subsurface drip irrigation method established
at 40 cm lateral depths. Thus, full irrigation (I1100), irrigation
at two different stress levels (I70 and 140), and no irrigation
(I0) were included. In the research, a total of 266 mm and 248
mm of irrigation water were given in the first and subsequent
years, respectively, under 1100 (control) irrigation. Plant water
consumption values of control subjects were determined as 288
mm in the first year and 273 mm in the second year. In the
mentioned irrigation, the yield per hectare was determined as
1840 kg in the first year and 1800 kg in the second year of the
research. By combining the data from the first and second years
of the study, the lower limit (LL) values for the case without

water stress were calculated with the equation Tc-Ta= 4.67-

Gonderilme Tarihi :
Kabul Tarihi

—

16 Haziran 2025

15 Mayis 2025
2.43VPD (1’=0.86, P<0.01).

ZIRAAT MUHENDISLIGI | Yil: 2025 | Say:: 381




The upper limit (UL) value at which the plant is
completely under water stress is 5.9 °C. The threshold CWSI
value at which sesame yield begins to decrease was calculated
as 0.27 from infrared thermometer measurements taken at
irrigation time. Additionally, a negative linear relationship

was found between yield and CWSI values.

Keywords: Sesame, Canopy temperature, Crop Water

Stress Index, Subsurface drip irrigation.
Ozet

Degisen iklim kogullart ve azalan su kaynaklari altinda
etkili sulama yonetimi i¢in bitkilerin su stresine nasil
yanit verdiklerinin aragtirilmast son derece 6nemlidir. Bu
calismada, Antalya ilinde yart kurak iklim kogsullarinda
yetistirilen susamin bitkisu stresindeksi (CWSI) degerlerinin
belirlenmesi amaglanmistir. Calismada, bitkinin yaprak
tag sicakligr kizilotesi termometre (IRT) 6lgtimleri ile
belirlenmistir. Ayrica bu indeks degerleri kullanilarak verim,
sulama zamani ve CWSI arasindaki iliskiler belirlenmistir.
Bu ¢aligmada, 40 cm lateral derinliginde kurulan yiizeyalu

damla sulama yontemi ile dort farkli sulama orani (1100,

Symbols and Abbreviations
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170, 140 ve 10) olusturulmustur. Boylece tam sulama
(I100), iki farkls stres seviyesinde sulama (I70 ve 140) ve
hi¢ sulama yapilmamasi (I0) uygulamasina yer verilmistir.
Arastirmada, 1100 (kontrol) sulamasi altinda ilk ve sonraki
yillarda sirasiyla toplam 266 mm ve 248 mm sulama suyu
verilmistir. Kontrol deneklerinin bitki su titketim degerleri
birinci y1l 288 mm, ikinci y1l 273 mm olarak belirlenmistir.
S6z konusu sulamada hektar bagina verim birinci yil 1840
kg, ikinci yil 1800 kg olarak belirlenmistir. Caligmanin
birinci ve ikinci yilina ait veriler birlestirilerek su stresi
olmayan durum icin alt sinir (LL) degerleri Tc-Ta= 4.67-
2.43VPD (r2=0.86, P<0.01) denklemi ile hesaplanmistir.
Bitkinin tamamen su stresi altunda kaldigt st sinir (UL)
degeri 5.9 °Cdir. Susam veriminin azalmaya basladig
esik CWSI degeri sulama zamaninda alinan kizilotesi
termometre Olglimlerinden 0.27 olarak hesaplanmistir.
Ayrica verim ile CWSI degerleri arasinda negatif dogrusal

bir iligki bulunmustur.

Anahtar Kelimeler: Susam, Kanopi sicakligi, Bitki su

stresi indeksi, Yiizeyalt damla sulama.

Symbol Meaning Dimension
CWSI Crop Water Stress Index [-]
IRT Infrared Thermometer -

LL Lower base line -

UL Upper base line -
ETc Plant Water Consumption [mm]
I Irrigation Water [mm]
AS Soil Water Within The Effective Root Zone [mm]
DP Deep Percolation [mm]
RO Surface Runoff [mm]
SDI Subsurface drip irrigation -
VPD Vapor pressure deficit [kPa]
Ta Air temperature [°C]
Tc Plant canopy temperature [°C]
ea Actual Vapor Pressure [kPa]
es Saturated Vapor Pressure [kPa]
RH Relative Humidity [%]

r Correlation Coefhicient -

Pc Canopy percentage [°C]
ETa Actual evapotranspiration [mm]
MAD Maximum allowable depletion [cm?]
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Introduction

Optimization of consumer and beneficial water use
in agriculture is an important issue to maximize irrigation
efficiency, especially considering the scarcity of water
resources (Burt et al., 1997). Due to frequent droughts and
increasing competition from other industries around the
world, water supply for irrigation is expected to decrease
(Alvino and Marino, 2017). Therefore, improved irrigation
management is needed to optimize irrigation water use
while maximizing crop yields (Cohen etal., 2017, Han etal.,
2018). Although soil-based methods are more commonly
used to assess crop water status, interest in plant-based
methods is increasing (Jones and Vaughan, 2010), because
they serve as a direct proxy of true crop water status, while

soil water content measurements provide only an indirect

link.

Canopy temperature (Tc) has been a useful tool for
monitoring water stress (Alvino and Marino, 2017, Han
et al., 2018, Bian et al., 2019). However, the sensitivity
of Tc to changing weather conditions has led to the
development of the crop water stress index (CWSI), which
takes into account the effects of air temperature (Ta) and
other meteorological variables such as vapor pressure deficit
(VPD), wind speed (WS), and available energy. The Crop
Water Stress Index (CWSI) has been proven to be effective
in irrigation management (DeJonge et al., 2015, Alvino
and Marino, 2017). The applicability of CWSI for water
stress monitoring depends on the demonstration that it can
accurately and reliably replace soil and plant-based water
status indicators in agricultural fields and is suitable for
stress detection in various crops in different climatic zones
(Cohen et al., 2017). To accurately translate CWSI into
water stress estimates, appropriate relationships between
CWSI and other indicators are required, which can then
be used in irrigation decision support (Maller et al., 2006).
CWSI has been shown to correlate well with direct in situ

plantand soil-based measurements such as soil water content

BH—
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(Padhi et al., 2012, DeJonge et al., 2015, Taghvaeian et al.,
2014), leaf water potential, stomatal conductance, and
transpiration (Gonzalez-Dugo et al., 2013, Cohen et al.,
2017, Bian et al., 2019). CWSI was developed to provide
a universal water stress monitoring method for agricultural
crops in different climatic zones (Jackson et al., 1988)
and has so far proven robust in many arid and semiarid
regions around the world and for different agricultural
crops (Meron et al., 2013, DeJonge et al., 2015, Liu et
al., 2020).In the field experiment conducted by Wanjura
et al. (1992), an infrared thermometer was connected
to a drip irrigation system, and the system was managed
according to the canopy temperature. The drip irrigation
system operated when the canopy temperature fell to the
determined threshold value. The threshold temperature
degree was between 26 °C and 32 °C with 2 °C intervals.
Irrigation periods varied from short to long. According to
the study results, the highest yield was obtained from the
trial subjects that started irrigation at the threshold values
of 28 °C and 30 °C. In a study conducted by Odemis and
Bagtug (1999) in Antalya, it was determined that CWSI
values could be used to determine the irrigation time and
that the value of CWSI=0.45 could be taken as a criterion
for this purpose. It was also determined that there was a
linear relationship between the average CWSI and yield. It
was stated in the study that cotton yield could be estimated

using CWSI values with this relationship.

Jones (1999) conducted a study to develop an approach
for the use of infrared thermometers in determining
stomatal closure as an indicator of crop water stress in
humid conditions. In this study, CWSI calculated with
the approach of Idso et al. (1981) and the approach
developed based on stomatal closure were compared. It
was determined that both indices were compatible with
each other.  Gengoglan (1996) prepared an irrigation
program using CWSI values determined for corn by IRT

and porometer observations in Cukurova conditions and

found that the CWSI threshold value determined from




pre-irrigation measurements was 0.19 and the threshold
value determined from porometer observations was 0.26.
They also reported that there would be no yield loss in
irrigated corn under these conditions. The crop water
stress index was developed based on the difference between
canopy temperature and air temperature. Plants should be
irrigated when they reach a certain water stress index value.
The threshold value varies according to climatic conditions,
plant species, and cultivation techniques (Colak et al.,
2012). Moroni et al. (2012) stated that measuring canopy
temperature is the fastest and most accurate method for
determining water stress. In general, the decrease in soil
moisture before irrigation is effective in increasing plant
crown temperature values, and CWSI values become higher
as soil moisture decreases (Kirnak and Gengoglan, 2001).
Some researchers reported that CWSI values calculated
using canopy temperature can be used in irrigation planning
(Clawson and Blad, 1982). However, Nielsen and Gardner
(1987) emphasized in their study that irrigation timing can
be determined, but the amount of irrigation water cannot

be determined.

Accurately measuring plant water status and knowing
the plant’s response to water stress are extremely important
for managing irrigation systems and saving water (Yazar et
al., 1999; Gu et al., 2021). Methods such as leaf water
potential, photosynthesis rate, stomatal conductance, and
stem water potential are widely used to determine plant
water status. However, these methods can damage plants
and take a long time to measure (Khorsandi et al., 2018;
Gu et al., 2021). In addition, these methods cannot be
applied to spatial and temporal monitoring of crop water

stress in large areas (Ballester et al., 2013).

Remote sensing can be used in three categories: ground-
based, air-based, and satellite-based. In this study, ground-
based laboratory devices were used. However, other remote
sensing platforms should be used by mounting thermal

cameras on airplanes, drones, or satellites to monitor the
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water status of plants in large areas in a short time. Low-
altitude aircraft/drones are good for obtaining high spatial
resolution data. The most stable platform in the air is space-
based satellites. However, for satellite data, an atmospheric
correction factor may be required to estimate the correct
surface temperature (Ramirez-Cuesta et al., 2017). This
study aims to evaluate CWSI using infrared thermometry
and to evaluate its potential for optimizing irrigation
schedules in sesame cultivation in Antalya Province, a

region with a Mediterranean climate.

Material and Methods
Study area
The research was carried out at the Western

Mediterranean Agricultural Research Institute between
2019 and 2020. The study area is located at 30° 53’ 04" E
longitude, 36° 56 29’ N latitude, and 11 meters above sea
level. The experimental area has a Mediterranean climate,
with dry and hot summers and mild and rainy winters.
Monthly average climate data for the 2019-2020 growing
seasons as well as long-term averages are provided in Table
1. The chemical and physical properties of the soil in the
experimental area, along with the quality parameters of the
irrigation water, are presented in Tables 2 and 3. The soils
in the research area are clayey loamy between 0-60 cm and
loamy between 60-120 cm. Lime content varies between
23.7-25.6%. The electrical conductivity of the experimental
area soils varies between 0.10-0.15 dS m™' (salt-free), and
their pH contents vary between 8.3-8.4 (medium alkaline).
Field capacity values were calculated as 23.5, 23.4, 23.1
and 23.2 g g' for 0-30, 30-60, 60-90 and 90-120 cm,
respectively, while wilting point values were calculated as
10.8, 11.1, 11.7 and 10.8 g g'. Bulk density values vary
between 1.31-1.43 g cm™ (Table 2). The irrigation quality
class used in the research is in the T,A class (Table 3).
As stated in the table of irrigation water used, it can be
considered as good quality water that does not cause any
limitations in terms of plant production (Akin and Cemek,

2021).
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Table 1. Average Monthly Climate Data for the 2009-2018 Period and the 2019-2020 Sesame Growing Seasons

(MGM, 2023)
Precipitation Temperature Wind Speed Relative Humidi
Years Months ( ri m) (I; 0 (% )p (%) v
May 53.0 20.9 3.0 69.9
June 13.0 25.5 3.0 64.8
2009-2018 July 3.0 28.5 3.0 63.5
August 2.0 28.3 3.0 66.0
September 22.0 24.9 2.8 67.0
May 0.24 21.3 1.8 66.9
June 0.41 25.7 1.7 64.6
2019 July - 27.9 1.7 60.8
August 0.2 28.3 1.5 65.5
September 9.5 26.7 1.8 66.0
May 1.7 28.9 2.0 68.6
June - 23.7 1.8 70.7
2020 July ] 28.6 1.7 70.4
August - 28.3 1.7 66.2
September 12.0 25.8 1.9 69.0

Table 2. The physical and chemical properties of the soils

Depth Clay Silte Sand | Texture | CaCO, pH Ei(; Dlzgilfty C:;Zl((:iity \Y)gfllig
(em) %) %) (%) | Class %) m') |(gem?) | (gg) (gg"
0-30 32 44 24 CL 25.6 8.3 0.10 1.31 23.5 10.8

30-60 28 48 24 CL 24.8 8.3 0.11 1.38 23.4 11.1

60-90 24 40 36 L 23.7 8.4 0.16 1.43 23.1 11.7

90-120 26 48 26 L 23.9 8.3 0.15 1.41 23.2 10.8

Table 3. Some chemical properties of the irrigation water used in the experiment

EC Cations Anions
pH (dS m) (me L) (me L) Class
K Na* Mg* Ca~ |COS HCO, | SOK Cr
7.30 0.56 0.05 0.49 1.85 4.23 - 5.03 1.06 0.53 CS,

The sesame variety Muganli-57, widely cultivated fusarium: medium. Plots were established with dimensions

in the Mediterranean region and officially registered by of 7.7 x 6.8 m (52 m?) for planting and 4.7 x 3.5 m (16.45

WMARLI, was used in the experiment. Some characteristics

of Muganli 57 sesame variety: yield, 60-150 kg da’; oil m?) for harvesting. The experiment was conducted in a

content, 50-60%; protein content, 18-20%; resistance to randomized block design with three replications (Figure 1).
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Figure 1. Harvest area and dimensions of a parcel

The subsurface drip irrigation treatments included
40 cm lateral depth and four irrigation levels (1100, 170,
140, and 10). Based on infiltration rate and emitter tests,
the spacing between emitters was set at 30 cm, with one
lateral line positioned per row. The emitters were calibrated
to deliver 2 L hour” at a pressure of 0.1 MPa. In the control

treatment (I ), soil moisture content was monitored

100

using both the gravimetric method and a neutron probe
to determine optimal irrigation timing and amount. Under

the full irrigation treatment (I, ), irrigation was applied

)s
100

when the top 0.90 m of soil had depleted 40% of its
available water. The 100, I70, and 140 treatments received
100%, 70%, and 40% of the water applied to the control

treatment, respectively (Figure 2).

Laterals

B S

& Water meter
® Manometer
&  Vantuz
¥ Valve

Figure 2. Installation of subsurface drip irrigation system
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Plant evapotranspiration was calculated according to
the soil water budget method (Equation 1) developed by
Jensen et al. (1990), Allen et al. (1998), and Evett (2002).

ETc=14+P+ AS—DP —RO
(1)

In the equation, ETc represents crop water consumption
(mm); I denotes applied irrigation water (mm); P refers
to precipitation (mm); AS indicates the change in soil
water within the effective root zone (mm); DP shows deep
percolation (mm); and RO refers to surface runoff (mm).
To determine deep infiltration loss, soil moisture in the 90-

120 cm soil layer below the root zone was determined.

According to the results of the fertility analysis of the
experimental area soils in the laboratory, a 10 kg da' N
and 6 kg da”' PO, fertilization program was applied to the
experimental area. The seeds were planted in rows with a
70 cm row spacing and 10 cm row spacing with a seeder on
May 19, 2020. Harvesting was done on different dates. The
thirsty subjects were harvested first. As the amount of water
application increased, the vegetation and harvesting time of
the plant increased. The harvest dates of the 11, 12, 13 and
14 subjects are September 28, September 23, September 16

and September 13, respectively.

Crop Water Stress Index (CWSI)

A Testo 871 model thermal camera (IRT) was used
to determine plant canopy temperature. This camera
operates in the 8-14 pm spectral range and is equipped
with a 32° x 23°/0.1 m lens, a detector with a resolution
of 160x120 pixels, a geometric resolution of 3.3 mrad,
and a thermal sensitivity of <0.08 °C. Calibration of
the IRT was performed using black objects with known
surface temperatures (Fuchs et al., 1996). Meteorological
information was obtained from the meteorological station
in the study area. Vapor pressure deficit calculation was
made by taking the difference between the saturated vapor
pressure at the measured air temperature and the actual

vapor pressure at the dew point temperature.

Plant canopy temperature was measured between 11:00
am. and 2:00 p.m. before each irrigation, using three

selected plants per plot. The thermal camera was positioned

w—
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at four orientations (perpendicular and parallel to the plant
rows) to capture both plant and soil temperatures. Plants
in the 1100 treatment served as wet references, while dried
plants provided dry reference temperatures for canopy
temperature calculations. Measurements were conducted
separately for each replication of every irrigation treatment.
The average canopy temperature was calculated by isolating
plant pixels from soil pixels in the thermal images. In the
measurements, the emissivity value of the instrument was
set to 0.95, reflecting the plant surface (Jones et al., 2002).
Dry and wet soil surfaces served as reference surfaces for
calculating CWSI (Leinonen and Jones, 2004). The CWSI
was calculated using the equation proposed by Idso et al.
(1981) (Equation 2).

CWSI=[(T-T) - (LL)] / [ (UL) - (LL)] )

In the CWSI equation, Tc represents canopy
temperature, Ta represents air temperature, LL denotes the
lower limit of the fundamental graph relating Tc and vapor
pressure deficit (VPD), and UL indicates the upper limit.
Relative humidity and air temperature measurements were
used to calculate VPD using the equations provided by
Ward and Elliot (1995) and Allen et al. (1998) (Equations

3, 4, and 5).
VPD =e, — g, (3)
16.78T—116.9
e, —exp————
T+273.3 (4)
e =g RH
a— Bsl_
oo 5)

In the equation, es represents the saturated vapor
pressure (kPa), ea denotes the actual vapor pressure (kPa),
T refers to air temperature (°C), and RH indicates relative
humidity (%). The data obtained from the study were
evaluated using variance analysis (ANOVA). Statistical
analyses were performed using SPSS (version 21.0, SPSS
Inc.) software. According to the results of variance analysis,
statistically significant applications were compared using
the LSD test. Correlation analysis was performed to
determine the relationship between the features (Der and
Everitt, 2002).




RESULTS AND DISCUSSION
Surface Temperature and Vapor Pressure

Canopy temperature exhibited significant variations
throughout the plant growth season in both years. In the
first year, vegetation temperatures were recorded over a total
of seven days: July 3, 6, 14, 21, and 27, and August 6 and
13. In the second year, eight measurements were taken on
June 10, 21, and 28, July 14, and August 12, 18, 27, and
September 6. The results of the difference between canopy
temperature and air temperature (Tc-Ta) for the years in

which the research was conducted are presented in Figure 5.
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In the 10 treatment, the Tc-Ta values were predominantly
positive, while in the full irrigation treatment (I100), these
values tended to be negative or close to zero. Generally,
these values represent the variations of both canopy and soil
surface temperatures in comparison to the air temperature
(Ta), and they are primarily positive. Moreover, the Tc-Ta
values are consistent with the amounts of irrigation water
applied in the irrigation treatments. In particular, the Tc-
Ta values were lowest in the 1100 treatment and highest in
the 10 treatment. The difference of the Tc-Ta values was
used to calculate the CWSI.

2019

Te-Ta (°C)

110

P N T S -

Day After Planting

~o 1100 —o— 170 —o— 140 10

2020

o o w

Te-Ta (°C)

- S R

=

Day After Planting

—o— 1100 -o— I70 —»— 140 10

Figure 5. The changes in the canopy temperature (T¢) relative to the air temperature (Ta) during the growth period of sesame in 2019

and 2020

The variations in the VPD values calculated for both
years were determined using the measured air temperature
and relative humidity throughout the plant growth period,
and these changes are illustrated in Figure 4. Additionally,
the changes in air temperature and VPD during the sesame
growing seasons of 2019 and 2020 are depicted in Figure 5,
highlighting the differences between Tc and Ta. When the

graph is examined, it is clearly seen that the VPD range for
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the lower limit is between 1.0 and 3.73. Gardner and Shock
(1989) suggested that the VPD range should be between
1 and 6 so that it can be used better in other studies. In
our study, measurements were taken at a wider VPD than
in other studies, although not between 1 and 6. As can be
seen in Figure 6, the lower baseline changes depending on
the VPD, while the upper baselines do not depend on the
VPD.
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Figure 6. The changes in the vapor pressure deficit (VPD) during the growth period of sesame in 2019 and 2020
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Figure 5. The changes in the air temperature (Ta) and vapor pressure deficit (VPD) during the growth period of
sesame in 2019 and 2020

Crop Water Stress Index lower limit (LL) equation of the plant were created using
two-year field measurements (Figure 6). As seen in Figure

In the study, the upper limit (UL) equation and the 6, in the case of no water stress in the plant, i.e., the lower
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limit (LL) equation, the potential evapotranspiration
was assumed to be Tc-Ta=4.67-2.43VPD (r*=0.86). The
intersection values of the LL line in the equation were
determined as positive. Idso et al. (1982) reported that
when the atmosphere becomes saturated, the VPD will drop
to zero and the intercept may be less than zero. According
to the studies conducted, it can be concluded that there
is a positive water vapor flux towards the atmosphere
throughout the entire growing season according to the LL
equation (Koksal, 1995; Gengel, 2009). The average CWSI
values calculated for irrigation topics in the research years
2019 and 2020 are given in Table 4. The average CWSI
values in the first year were determined as 0.271 for the
highest 10 irrigation and 0.098 for the lowest 170 irrigation.
In the second year of the study, the highest 10 value was
determined as 0.274 for irrigation and 0.101 for the lowest

170 irrigation. It was determined that the values for other
irrigation subjects were in this range. It was determined
that the CWSI values determined in the first year were
higher than the CWSI values determined in the second
year for all irrigation subjects. As can be seen from Figure
6, CWSI is generally at maximum value before irrigation
and decreasing values after irrigation. Kéksal (1995) found
that the CWSI values in Cukurova runners varied between
0.13 and 0.43 in the subject receiving the most water and
between 0.42 and 0.73 in the subject receiving the least
water. Gengel (2009) determined the CWSI value as 0-0.55
for 160, which is similar to the irrigation program applied
by producers; as 1.0 for 180, which represents extreme stress
conditions on the plant; and as 0.35-0.40 for 140, which is

the most frequently irrigated.
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Figure 6. Basic Graph of Crop Water Stress Index (CWSI) for Sesame

Candogan et al. (2013) suggested that the reason for
the difference between the slopes and intervals obtained by
Nielsen (1990) in soybean plants is due to the plant variety
and climatic conditions. This difference may also be due
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to the difference in leaf area between the varieties. Since
leaf size affects leaf temperature (Smith, 1978), it may
have caused the lower limit values obtained from different
genotypes to be different. In addition, the lower limit differs

i



because the study was not conducted under similar climatic
conditions, irrigation practices, and soil types (Erdem et al.,
2012). For example, Khorsand et al. (2019) found that the
slope and intercept values of the lower limit values obtained
in different growth periods of maize were different. Gu et
al. (2021) reported that the slope and intercept values of
the lower line changed significantly as the growth period
changed in both maize varieties. Taghvaeian et al. (2013)
and De Jonge et al. (2015) obtained different slope values
in the same country and city.

The upper limit (UL) values for sesame genotypes
in Turkiye were determined as 2.04 °C and 1.77 °C,
respectively. In the IR measurements made throughout the
growing season, the threshold CWSI value at which sesame
grain yield starts to decrease was determined as 0.31 (Ugak
etal. 2022). Khorsandi et al. (2018) reported the UL values
as 3 °C and -2.7 °C, respectively, in their study conducted

ina greenhouse environment in Iran.
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We can attribute the different results found in the
studies to the different responses of varieties to the decrease
in soil moisture (Ugak et al, 2022; Qin et al, 2021). Based
on this, it has been stated in the studies that CWSI (the
threshold value at which yield starts to decrease) varies
depending on the irrigation method, irrigation program,
soil type, plant variety, and climate values (Erdem et al,
2005; Bellvert et al, 2015; Ru et al, 2020).

In this study, unlike other studies, a subsurface drip
irrigation system was used, where evaporation from the soil
surface is minimal and water is delivered to the plant root
zone. Another difference is that the plant stress index value
is lower in the 170 subject, not in the 1100 subject. The
reason for this is that the water coming from the dripper
from a depth of 40 cm remains in the plant root zone and

can be easily used by the plant.

Table 4. Crop water stress index, irrigation water and plant water consumption values

Irrigation Yield Irrigation water Plant water
Year . . . ;
considerations (kg ha) (mm) stress index
1100 1840 b 266 0.227 ¢
170 2370 a 190 0.198 d
2019
140 1390 ¢ 114 0.368 b
10 860 d 12.6 0.571a
1100 1800 b 248 0.240 ¢
170 2320 a 178 0.211d
2020
140 1270 ¢ 108 0.390 b
10 850d 14.7 0.530 a
Correlation analysis yield as high as r = -0.78. In other words, it can be said
hat th d in yield as CWSI i d.
The correlation coefficient (r) values of the rhat there was a decrease 1n yleld as Herease

relationships between CWSI and yield of sesame plants
are given in Table 5. When the correlation coefficients
were examined, it was determined that the values of
2019 were statistically significant (p<0.01). There was

a decreasing (negative) relationship between CWSI and

wa—
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When the correlation coeflicients of 2020 were examined,
it was determined that there were statistically significant
relationships (p<0.01), similar to the first year. There was
a decreasing (negative) relationship between CWSI and
yield as high as r = -0.82. In other words, it can be said

that there was a decrease in yield as CWSI increased.
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Table 5. Relationship between crop water stress index and yield

Year Parameter Yield CWSI
Yield 1.00 -0.78"
2019
CWSI -0.78" 1.00
Yield 1.00 -0.827
2020
CWSI -0.82" 1.00
CV (%) 2.74

*: p < 0.05 and **; p < 0.01. ns; not important. CWSI; crop water stress index.

Conclusion

The plant development periods between germination
and the beginning of vegetative growth and between
flowering and fruit formation are the periods when sesame
is most sensitive to water deficit. Water restriction during
these periods has led to lower quality seed production.
The study was conducted to determine the CWSI of the
Muganli-57 sesame variety grown by the subsurface drip
irrigation method. With this study, the CWSI value was
determined for the first time in sesame plants irrigated with
the subsurface drip irrigation method. As a result of the
findings obtained from the study, it can be decided that
irrigation time has come when the crop water stress index
threshold value of the first crop sesame plant is 0.27, and
it was determined that there will be a loss in yield when
irrigation is made when it is 0.27, and that water can be
reduced by 40% in conditions where irrigation water is

limited.

It was determined that there may be a significant
decrease in yield if CWSI is higher than the above-
mentioned value. In the light of the data obtained from
the study, yield estimation can be made by using the linear
relationships between sesame grain yield obtained by using
leaf crown temperature measurements made at irrigation
time and crop water stress index. In addition, it has been
determined that irrigation is absolutely necessary for the
first crop of sesame in Antalya and that irrigation has a

positive effect on the balance of soil water relations of the
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plant. As a method, subsurface drip irrigation has been seen
to have advantages such as no plant lodging, high fertilizer

use efficiency, and low weed growth in sesame irrigation.
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