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Abstract

Uterine smooth muscle tumors heterogeneous tumors include at least six histologically defined
tumor types. Smooth muscle tumors are divided into two categories: benign leiomyomas and malignant
leiomyosarcomas. Uterine smooth muscle tumors have also morphological variants that are difficult to
interpret and identify as benign or malignant called "smooth muscle tumors of uncertain malignant
potential”. Immunohistochemistry for progesterone receptor and p53 is useful as a supplement to
morphological evaluation of uterine smooth muscle tumors that are causing problems. It might be hard to
differentiate between endometrial stromal sarcomas and uterine smooth muscle tumors.
Keywords: Uterine smooth muscle tumors, diagnosis, therapy
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INTRODUCTION

The most prevalent neoplasm in
the female reproductive tract is uterine
smooth muscle tumors. These tumors are
a group of histologically, genetically,
and clinically heterogeneous tumors that
include at least six histologically defined
tumor types: leiomyoma, mitotically
active leiomyoma, cellular leiomyoma,
atypical leiomyoma, uncertain malignant
potential, and leiomyosarcoma. The
nature of these varieties, aside from
leiomyoma and leiomyosarcoma, is not
fully characterized. There are six
primary forms of uterine smooth muscle
tumors, each with its own set of gene
mutation signatures. Leiomyosarcoma
and atypical leiomyoma have a lot of the
same chemical changes. The findings
show that atypical leiomyoma could be a
precursor lesion to leiomyosarcoma or
have genetic changes that are similar
throughout the early stages of the disease
(Zhang et al., 2014). Uterine smooth
muscle tumors have morphological
variants that are difficult to interpret and
identify as benign or malignant. Because
of their unpredictable activity and
clinical prognosis, these tumors have
been called "smooth muscle tumors of
uncertain malignant potential” (STUMP)
by the World Health Organization (Vilos
et al., 2012). The term "smooth uterine
muscle of unclear malignant potential"
(STUMP) refers to a group of uterine
smooth muscle tumors that can't be
classified as benign or malignant with
certainty. Due to its non-aggressive
behavior and longer survival rate than
leiomyosarcomas, the diagnosis, surgical
care, and follow-up of this tumor remain
controversial, especially in  pre-
menopausal women  with fertility
desires. Recurrence, on the other hand, is
predicted to occur between 8.7% to 11%,
and may include delayed recurrences
(Dall'Asta et al., 2014). STUMPs are
uterine smooth muscle tumors with
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unclear malignant potential that exhibit
pathological traits that prevent an
equivocal diagnosis of leiomyosarcoma
but do not meet the criteria for
leiomyoma or its variations, raising
worries that the tumors may behave
malignantly. If fertility is lost, total
hysterectomy with or without bilateral
salpingo-oophorectomy IS the
conventional therapy, however
myomectomy alone can be considered in
young individuals who want to save their
reproductive  potential. A  diligent
surveillance every six months for the
first five years and afterwards once a
year is strongly recommended. STUMP
patients might relapse as either STUMP
or leiomyosarcoma in 11-13% of
instances, and their 5-year overall
survival rates range from 92 to 100
percent (Gadducci and Zannoni, 2019).
Smooth muscle tumors are divided into
two categories: benign leiomyomas and
malignant leiomyosarcomas.
Leiomyosarcomas are soft tissue smooth
muscle tumors that have both atypia and
mitotic activity, indicating the possibility
of metastasis. However, certain tumors
fall into neither of these categories, and
in these circumstances, the term ""smooth
muscle tumor with unclear biologic
potential” is suitable. With restricted
sampling, such as needle core biopsies,
this category is frequently used. Smooth
muscle hamartoma and angioleiomyoma
are benign smooth muscle tumors. In
women,  estrogen-receptor  positive
leiomyomas are a specific type of
leiomyoma.  Similar to  uterine
leiomyomas, these tumors can develop
anywhere in the abdomen and abdominal
wall. Leiomyosarcomas can develop in
any part of the body, however they are
more common in the retroperitoneum
and the proximal extremities. They have
a smooth muscle cell-like appearance,
yet they can undergo pleomorphic
evolution (‘dedifferentiation’). Smooth
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muscle actin is essentially uniformly
present, and desmin positive is common.
This, together with the lack of KIT
expression, distinguishes
leiomyosarcoma from gastrointestinal
smooth muscle tumors, a serious disease
in the soft tissues of the abdomen.
Epstein-Barr virus-associated smooth
muscle tumors are a subtype of AIDS or
post-transplant patients' smooth muscle
tumors. Although these tumors may have
poor smooth muscle development,
nuclear Epstein-Barr viriis-RNA can be
used to diagnose them. Smooth muscle
tumors' genetics are poorly understood,
in contrast to many other soft tissue
tumors, and diagnostic testing is not yet
widely applied in this histogenetic
category. Leiomyosarcomas are known
to be genetically complicated, with
‘chaotic’ karyotypes such as aneuploidy
or polyploidy common, and no recurrent
tumor-specific translocations have been
found (Miettinen, 2014). Smooth muscle
tumors of undetermined malignant
potential and leiomyosarcomas arising
from the Muellerian duct are extremely
rare when compared to leiomyomas.
Their molecular pathophysiology is still
a mystery (Holzmann et al., 2015).

DIAGNOSIS

Benign leiomyomas to malignant
leiomyosarcomas are all types of uterine
smooth muscle tumors. Numerous
molecular investigations have found that
leiomyomas and leiomyosarcomas share
few mutations and that the majority of
tumors originate through separate
processes. Histopathological leiomyoma
subtypes differ not only from normal
leiomyomas, but also from one another,
based on the molecular back ground. The
discovery of leiomyoma  driver
mutations in approximately one-third of
leiomyosarcomas shows that some
tumors emerge from a leiomyoma
precursor lesion or that these mutations
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provide a growth advantage to even the
most aggressive cancers. Understanding
the molecular underpinnings of diverse
smooth muscle tumor subtypes is
clinically important since it may lead to
improved diagnosis and customized
treatments in the future (Makinen et al.,
2017). Uterine smooth muscle tumors of
uncertain malignant potential (STUMPS)
have very little information about their
clinical behavior and risk factors. The
majority of STUMP patients are of
reproductive age (Alper et al., 2015).
Smooth muscle tumors with unknown
malignant potential are an uncommon
type of uterine cancer. Due to the
scarcity of descriptions in the scientific
literature, their identification using
imaging is still limited. Between 2014
and 2019, Cotrino et al. (2020) evaluated
preoperative  sonographic data of
patients receiving a histopathological
diagnosis of smooth muscle tumors of
uncertain malignant potential at the S.
Anna Hospital (Turin, Italy), a tertiary
gynecological center, at the S. Anna
Hospital (Turin, Italy). On the basis of
ultrasound pictures, tumors were
classified using words and definitions
developed by the morphological uterine
sonographic assessment group. A total of
fourteen  patients with  suspected
malignant smooth muscle tumors (20
lesions, 18 pure and 2 with concomitant
leiomyosarcoma) were detected. Nine
(64%) of the patients were of
reproductive age, with a median age of
47 years (range 28-77). Six patients (43
percent) had no symptoms, two (14
percent) had abdominal pain, two (14
percent) had menorrhagia, and four (29
percent) had both. Local recurrences of
uterine  smooth muscle tumor of
unknown malignant potential and
leiomyosarcoma occurred in two (14
percent) of the patients. Nine (69%)
smooth muscle tumors with unknown
malignant potential were found to be
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weakly or moderately vascularized on
ultrasound imaging, with nine (82%)
showing both circumferential and intra-
lesional flows. Only three people (15%)
had shadowing. In seventeen cases
(85%), the outlines were well-defined,
and the majority (90%) had isoechoic or
mixed echogenicity, with microcystic
anechoic regions in fourteen cases
(70%). The researchers determined that
the sonographic features of smooth
muscle tumors with unknown malignant
potential can vary and that there is no
pathognomonic description. The
presence of single or many lesions with
specific ultrasonography findings, on the
other hand, should raise the suspicion of

tumors  with  unknown malignant
potential. Isoechogenicity or mixed
echogenicity, regular  boundaries,

presence of internal microcystic and
anechoic  zones, low to high
circumferential and intralesional
vascularization, and absence of
shadowing are some of these
characteristics. Suzuki et al. (2018)
investigated a new magnetic resonance
imaging (MRI) grading system for
preoperative  classification  between
benign and  variant-type uterine
leiomyomas, as well as smooth muscle
tumors with  unknown malignant
potential (STUMPSs). Between January
2012 and December 2014, the medical
records of 313 patients who were treated
for uterine myomas and diagnosed with
variant type leiomyomas or STUMPs (n
= 27) or benign, typical leiomyomas (n =
286) were reviewed retrospectively. T2-
weighted imaging (high or low),
diffusion-weighted imaging (high or
low), and apparent diffusion coefficient
values (high or low; apparent diffusion
coefficient 1.5 103 mm?/sec was
considered low) were used to classify
uterine myoma MRIs. Grades | to Il were
classified as benign or typical
leiomyomas, grade Ill as degenerated

294

leiomyomas, and grades IV to V as
STUMPs or variant type leiomyomas.
For grades | through V lesions, accuracy
values were 98.9%, 100%, 94.3 percent,
58.8 percent, and 41.9 percent,
respectively. To distinguish between
benign leiomyomas and STUMPSs, the
grades were separated into two groups
(grades 1-111 were regarded negative,
whereas grades V-V were considered
positive). Grades IV to V had a
sensitivity of 85.2 percent, a specificity
of 91.3 percent, a positive predictive
value of 47.9%, a negative predictive
value of 985 percent, a positive
likelihood ratio of 9.745 and a negative
likelihood ratio of.162. This new MRI
grading system for uterine myomas
could  help  distinguish  benign
leiomyomas from STUMPs or variant
type leiomyomas in the future, and it
could be a useful presurgical diagnostic
tool. Uterine smooth muscle tumors are
diagnosed using a combination of
microscopic characteristics. However, a
tiny percentage of these tumors continue

to be difficult to  diagnose.
Immunohistochemistry for progesterone
receptor and p53 is useful as a

supplement to morphological evaluation
of uterine smooth muscle tumors that are
causing problems (Hewedi et al., 2012).
In the occurrence of STUMP, attentive
multidisciplinary management IS
required because to the lack of consensus
regarding the malignant potential,
diagnostic  criteria, gold-standard
treatment, and follow-up. From the time
of diagnosis to the end of follow-up, a
gynecologist, a dedicated pathologist
(with a high degree of expertise in
gynecological pathology), and an
oncologist should collaborate in the
counseling and management of this
neoplasm. Furthermore,
immunohistochemistry should be used to
look for p16 and p53 overexpression in
order to identify a group of patients who
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are at a higher risk of recurrence and
could benefit from more aggressive
surgical-oncological treatments
(Dall'Asta et al., 2014). Smooth muscle
tumors of the uterus are a difficult group
of tumors to diagnose. There are no
reliable molecular surrogate markers for
discriminating between benign and
malignant  tumors. As a result,
morphologic criteria are used to make
the diagnosis. In  morphologically
problematic types of leiomyomas,
leiomyomas with odd nuclei, and
leiomyosarcomas, known FH-deletions,
a recurring molecular alteration in
leiomyomas, occur. Although MED12
mutations are common in leiomyomas,
they are uncommon in leiomyosarcomas
and leiomyomas with unusual nuclei.
The genetic similarities  between
leiomyomas with bizarre nuclei and
leiomyosarcomas raise the intriguing
possibility that uterine leiomyomas with
bizarre nuclei and leiomyosarcomas are
closely related, challenging the
conventional view that a leiomyoma
with bizarre nuclei is a tumor with only
marked 'degenerative' cellular changes.
These findings support the idea that
uterine  smooth muscle tumors can
develop (Liegl-Atzwanger et al., 2016).
It might be hard to differentiate between
endometrial stromal sarcomas and
uterine  smooth  muscle  tumors.
Transgelin, a 22-kDa actin-binding
protein, has recently been identified as a
smooth muscle marker. Transgelin
appears to be a highly sensitive and
specific marker of smooth muscle
development in the uterus, and it could
be used to distinguish leiomyosarcomas
from endometrial stromal sarcomas. It
could be employed as a secondary
marker for decision-making, particularly
in tumors with a shaky histology (Tawfik
et al, 2014). The aetiology of
endometriosis remains largely unknown
(Yilmaz, 2022). In uterine smooth
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muscle  tumors, the  oncogenic
phosphatidylinositol 3-kinase-AKT-
mammalian target of rapamycin pathway
(PI3K-AKT-mTOR) is known to be
activated, and Stathmin 1 (STMN1)
expression has been identified as a
marker of PISK-AKT-mTOR pathway
activation. STMNL1 is a very sensitive
marker for leiomyosarcoma, however it
lacks diagnostic specificity. The absence
of STMN1 antibody in a putative
leiomyosarcoma is a strong argument
against this diagnostic potential, hence
the 100 percent negative predictive value
for leiomyosarcoma may give some
diagnostic benefit in a small sample
(Allen et al., 2015). The Sonic Hedgehog
signaling system (SHH) has been shown
to have a key role in carcinogenesis and
cellular differentiation in several studies.
SHH protein expression can be used to
assess the propensity for malignancy in
uterine  smooth  muscle  tumors.
Furthermore, GLI1 and SMO could be
used as future therapeutic targets in the
treatment of uterine smooth muscle
tumors in women (Garcia et al., 2016).
Hereditary Leiomyomatosis And
Renal Cell Carcinoma (HLRCC)
HLRCC (hereditary
leiomyomatosis and  renal  cell
carcinoma) is an autosomal dominant
familial condition caused by a germline
mutation in the fumarate hydratase (FH)
gene. It is linked to an increased risk of
uterine and cutaneous smooth muscle
tumors, as well as renal cell carcinoma.
HLRCC-associated RCC develops in up
to 25% of patients, generally in the
fourth decade, and is characterized by
high-stage, aggressive malignancies
with a poor clinical prognosis. In the
second to third decade, most women
with HLRCC develop big and bulky
uterine smooth muscle tumors (USMT),
providing a good chance for early
identification of HLCC and timely
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adoption of RCC surveillance. However,
because HLRCC is uncommon but
USMT is frequent, the idea of screening
women with USMT for HLRCC is
challenging. Furthermore, spontaneous
FH gene aberrations unrelated to
HLRCC might cause FH deficit in
USMT, confounding any prospective
screening approach. Recent research
suggests that tumor shape can be utilized
to detect FH deficit in USMT patients
and so refer them to formal genetic
counseling.  Staghorn-shaped  blood
vessels and an alveolar pattern on low
magnification should provoke a high
magnification examination for
eosinophilic cytoplasmic inclusions and
oval nuclei with conspicuous
eosinophilic macronucleoli surrounded
by a halo. Schwannoma-like
development and a  chain-like
distribution of tumor cells are also
indicators. Although immunostains for
FH and 2SC exist, their utility is

restricted  when FH defective
morphology IS well-developed.
According to some research, the
incidence of germline pathogenic

mutations in FH among women with
USMT and FH deficient morphology is
as high as 50%, with somatic FH
mutation accounting for the rest. As a
result, morphologic evaluation of USMT
for FH deficient features can be used as
a screening tool for HLRCC syndrome,
with individuals being referred to a
formal genetic risk assessment (Garg &
Rabban, 2021). A strategy for
identifying women at elevated risk for
hereditary leiomyomatosis renal cell
carcinoma (HLRCC) syndrome has been
proposed: pathology-based screening of
uterine smooth muscle tumors (USMT)
for morphology suggestive of fumarate
hydratase deficiency (FH-d
morphology). In otherwise unselected
women  with  uSMT, prospective
morphology-based screening combined
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with referral for genetic counseling can
lead to the diagnosis of HLRCC
syndrome. This method should be used
in the pathologic investigation of all
uterine smooth muscle tumors on a
regular basis (Rabban et al., 2019).

THERAPY

Immunotherapies that target the
PD-1/PD-L1 checkpoint axis for the
treatment of mesenchymal neoplasms
are gaining popularity. However, in
uterine smooth muscle tumors, PD-L1
expression and tumor-associated
lymphocytes have not been thoroughly
examined. Treatment with targeted
immunotherapy may be appropriate in a
subset of patients with leiomyosarcoma
and maybe other malignancies with ALK
rearrangements (Shanes et al.,, 2019).
Hypoxia-related angiogenesis

mechanisms are crucial for uterine
smooth muscle tumors. Vascular
endothelial growth factor, hypoxia

inducible factor 1, T-cell intracellular
antigenl (TIAL), eukaryotic translation
initiation  factor 2 (elF2), and
thrombospondin 1 are all associated to
angiogenesis during hypoxia (TSP1).
elF2 and TIAl have been shown to
inhibit hypoxia inducible factor 1 protein
synthesis. Vascular endothelial growth
factor can also be induced by
mechanisms  other than  hypoxia
inducible factor 1, such as COX2, Ras,
NF-B, or c-myc. Anti-angiogenic
therapy could be effective in the
treatment of tumors since angiogenesis

can induce and accelerate tumor

development (Uluer et al., 2015).
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Abstract

Increased fragility fracture rates, increased morbidity and mortality, and a tremendous economic
burden are all linked to osteoporosis and poor bone health. Osteoporosis, like many other diseases, benefits
from early detection and prevention. The imaging and quantification of bone and bone mineral density are
crucial in the diagnosis of osteoporosis. Abdominal and thoracic CT provide a valuable opportunity for
osteoporosis screening. Despite the significant prevalence and effect of osteoporosis, screening and
treatment rates are still low. Apart from abdominal and thoracic CT which provide a valuable opportunity
for osteoporosis screening, it is possible to perform fully automatic osteoporosis screening in routine CT
scans of the spine, brain, tooth or some other body parts.
Keywords: Osteoporosis screening, diagnosis, strategies, opportunistic screening
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INTRODUCTION

One of the most frequent chronic
metabolic illnesses is osteoporosis (Na et
al., 2018). It's a common and hidden
metabolic bone disorder characterized
by a decrease of bone mass and increased
fracture risk (Pan et al., 2020). Mobility
difficulties, persistent impairment, loss
of independence, and a lower quality of
life are all linked to osteoporotic
fractures, particularly hip fractures
(Crandall & Ensrud, 2020). For home-
dwelling patients, fragility fractures
linked with osteoporosis often result in
loss of independence and increased
mortality, presenting a significant
socioeconomic cost on society (Kwok et
al., 2020). Around 200 million
individuals worldwide suffer from
osteoporosis and poor bone health, with
the number anticipated to rise as the
population ages. Increased fragility
fracture rates, increased morbidity and
mortality, and a tremendous economic
burden are all linked to osteoporosis and
poor bone health. Screening for
osteoporosis and following treatment
guidelines are currently underutilized,
posing a public health risk. Osteoporosis
impose a significant financial and health-
care burden. The best way to deal with
bad bone health is to go to a professional
health care facility. There are a variety of
drugs available to promote bone health
and minimize the risk of fragility
fractures. Primary care professionals are
in a good position to enhance
osteoporosis outcomes (Goode et al.,
2020). Osteoporosis, like many other
diseases, benefits from early detection
and prevention. As a result, early
detection of osteoporosis cases by
measuring postmenopausal women's
bone mineral density and commencing

appropriate treatment by assessing
fracture risk becomes increasingly
important (Mehmet et al., 2017).

Osteoporotic fractures, particularly hip
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fractures, linked to limits in
ambulation,  persistent  pain  and
disability, loss of independence, and
lower quality of life, with 21 percent to

30 percent of patients in the United

are

States dying within a year after
sustaining a hip fracture. Primary
osteoporosis  (osteoporosis  without

underlying disease) is more common as
people get older and varies by
race/ethnicity. In both women and men,
bone measuring tests are reliable for
identifying osteoporosis and predicting
osteoporotic fractures. Clinical risk
assessment  techniques are only
somewhat effective at detecting
osteoporosis and osteoporotic fractures.
In  postmenopausal women, drug
interventions minimize the number of
subsequent fractures (Curry et al., 2018).
In the orthopaedic field, osteoporosis is
an underrecognized and undertreated
disease entity that causes significant
long-term morbidity and mortality.
Multiple fractures are frequently not
recognized or treated until osteoporosis
has progressed. The most common
sentinel  fracture is a vertebral
compression fracture, which allows
doctors to treat with antiresorptive
therapy before more disabling fractures
develop. Patients with osteoporosis who
are not properly treated are more likely
to suffer further fractures (Barton et al.,
2019). Osteoporosis is a common yet
underdiagnosed disease (Zhang et al.,
2020). When  vertebral  fracture
assessment is included in routine
osteoporosis screening in community-
dwelling women aged 65 years, it is cost-
effective, according to the National
Osteoporosis Foundation (NOF), which
supports guidelines for the diagnostic
use of vertebral fracture assessment as an
important addition to fracture risk
assessment (Yang et al., 2020).
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DIAGNOSIS AND SCREENING
STRATEGIES

Regardless of the clinical need
for imaging, abdominal and thoracic CT
provide a valuable opportunity for
osteoporosis screening (Jang et al.,
2019). In CT images, a deep learning—
based system could fully automate the
detection of osteoporosis, osteopenia,
and normal bone mineral density (Fang
et al., 2021). Despite the significant
prevalence and effect of osteoporosis,
screening and treatment rates are still
low, with only a small percentage of
women aged 65 and older using
osteoporosis screening as a major
preventive measure. Much more effort
needs to be done to build and validate

effective  primary  screening and
prevention techniques, as well as to
translate  these into  high-quality

guidelines (Leslie & Crandall, 2019). It
is of paramount importance to build
consistent international protocol to help
clinicians to  diagnose  medical
conditions in a timely and accurate way
and subsequently treat them effectively
(Yi1lmaz, 2022). In the US Medicare
population, for example, osteoporosis
screening rates by DXA (dual energy x-
ray absorptiometry) are as low as 9.5
percent for women and 1.7 percent for
men aged 65 and over. As a result,
osteoporosis screening with
biomechanical computed tomography
may be a cost-effective alternative to
current standard therapy for individuals
who have had an abdomen CT and have
not had a recent DXA (Pisu et al., 2019).
The imaging and quantification of bone
and bone mineral density are crucial in
the diagnosis of osteoporosis. Over the
last half-century, scanning technologies
such DXA and quantitative CT have
been developed and refined to offer
assessments of bone mineral density and
microarchitecture for clinical practice
and research. These characteristics,
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when combined with fracture prediction
techniques like the Fracture Risk
Assessment Tool (FRAX), have resulted
in a paradigm shift in the ability to
diagnose osteoporosis and forecast
persons who are at risk of fragility
fracture. Despite these advancements,
there is still a treatment gap between
people at risk of osteoporotic fracture
and those who are receiving treatment
(Fuggle et al., 2019). The best way to test

for osteoporosis and treat it in
postmenopausal women remains
unknown. Crandall et al., (2019)

examined the USPSTF (United States
Preventive Services Task Force) and
Osteoporosis  Canada  osteoporosis
screening methodologies, as well as the
National Osteoporosis Foundation and
Canadian treatment strategies.
Researchers looked at women aged 50 to
79 years old at the start of the study (n =
117,707 for self-reported fractures; n =
8134 for the bone mineral density
subset). During a 10-year follow-up,
researchers examined the effectiveness
of screening and treatment strategies in
identifying women who suffered major
osteoporotic fractures. The USPSTF
plan selected 23.1 percent of women
aged 50 to 64 years for bone mineral
density testing, while the Canadian
strategy identified 52.3 percent. Under
the USPSTF and Canadian methods, 100
percent of women aged 65 were
identified for testing, 35 percent to 74
percent were identified for treatment
under National Osteoporosis
Foundation, and 16 percent to 37 percent
were identified for treatment under
CAROC (Canadian Association of
Radiologists and Osteoporosis Canada)
(range among 5-year age subgroups).
The USPSTF strategy identified 6.7
percent of women 50 to 54 years old and
49.5 percent of women 60 to 64 years old
for bone mineral density testing among
women who suffered major osteoporotic
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fracture during follow-up (versus 54.4
percent and 60.6 percent for the
Canadian  strategy, respectively).
However, among women aged 50 to 64,
the specificity of the USPSTF approach
was higher than that of the Canadian
strategy. Sensitivity for identifying
women as treatment candidates was
lowest in women aged 50 to 64 (National
Osteoporosis Foundation 10% to 38
percent; CAROC 1% to 15%) and
highest in women aged 75 to 79
(National Osteoporosis Foundation 82.8
percent; CAROC 51.6 percent);
specificity declined with advancing age
and was lower with the National
Osteoporosis Foundation compared to
the CAROC strategy. The screening and
treatment options studied demonstrated
low sensitivity for detecting individuals
who went on to develop major
osteoporotic fracture in women aged 50
to 64 years; however, sensitivity was
higher in women aged 65 years than in
younger women. There is a need for new
screening and therapy algorithms
(Crandall et al., 2019). Because of
population aging, urbanization, and
associated sedentary lifestyles,
osteoporotic hip fractures are predicted
to rise rapidly in the Asia-Pacific region
(International Osteoporosis Foundation,
2013). In the Asia-Pacific area, doctors'
guidelines for addressing osteoporosis
differ greatly. Chandran et al., (2021)
evaluated 18 guidelines in five main
categories for similarities and variances.
The study found significant differences
in risk factor advice, the use of
biochemical markers, patient self-care
information,  osteoporosis  therapy
indications, the use of fracture risk
assessment  tools, and treatment
monitoring methods. There was little
guidance on long-term management
plans or clinical quality improvement
techniques and systems.
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OPPORTUNISTIC SCREENING
Many osteoporosis patients have
computed tomography (CT) scans,
which can be used for opportunistic
(non-dedicated) screening (Valentinitsch
et al., 2019). The use of computed
tomography (CT) for opportunistic
reasons allows for the assessment of
bone status from studies performed for
other purposes. The Hounsfield unit is
the linear x-ray attenuation coefficient
(HU). Standard imaging software can be
used to calculate HU values for any
location of interest. Bone mineral density
and HU levels are highly correlated. The
L1 vertebral body has a 135 HU
threshold, which suggests a risk of
osteoporosis. Other bone areas, such as
the wrist, proximal and distal ends of the
femur, and the sacral, have been assessed
using HU values to predict future
fractures and the prevalence of
osteoporosis. The use of CT when it is
appropriate aids in the identification of
patients who are not otherwise suspected
of having osteoporosis (Anderson et al.,
2018). It is possible to perform fully
automatic osteoporosis screening in
routine CT scans of the spine. CT-based
measurements are more effective than
DXA at identifying people with low
bone mass who have had vertebral
fractures. Using a deep learning-driven
system,  opportunistic ~ osteoporosis
screening of spinal bone measurements
derived from clinical routine CT may be
done completely automatically. With the
exception of bone mineral content, all
CT-based bone measurements
outperformed DXA-based measures
(Loffler et al., 2021). A deep learning-
based model based on chest radiographs
has the potential to be employed in
clinical settings for opportunistic
automated screening of patients with
osteoporosis (Jang et al., 2022). Clinical
brain CT scans can aid in the
identification of osteoporosis, and
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patients with a HU value of 610 on a
brain CT scan should be evaluated
further for potential osteoporosis (Na et
al., 2018). Converted bone mineral
density derived from contrast-enhanced
dual-layer spectral CT examinations and
adjusted for individual vessel iodine
concentrations agrees well with non-
enhanced dual-layer spectral CT-bone
mineral  density, implying that
opportunistic bone mineral density
measurements are possible even in non-
dedicated contrast-enhanced dual-layer
spectral CT examinations. Independent
of the scan phase, accurate bone mineral
density measurements can be converted
from  contrast-enhanced  dual-layer
spectral CT scans. lodine concentrations
in the portal vein and/or abdominal aorta
should be adjusted with dual-layer
spectral CT-bone mineral density
measurements from contrast-enhanced
scans, which considerably enhances the
goodness-of-fit of conversion models
(Roski et al., 2021). The attenuation of
the L1 vertebrae on abdominal computed
tomography (CT), which correlates with
the DXA T-score, is wused for
opportunistic  osteoporosis screening.
This method is beneficial for diagnosing
low bone mass in diabetic patients, and it
proposes a threshold of L1 attenuation of
135 Hounsfield units (HU) for which
DXA should be carefully evaluated (Jain
et al., 2020). Before any type of spine
surgery, a magnetic resonance imaging
(MRI) scan is performed. With a
threshold value of VBQ > 3.0,
opportunistic use of MRI with the
vertebral bone quality score offers high
diagnostic capacity in selecting patients
who may need additional osteoporosis
evaluation. The opportunistic use of MRI
is a simple, effective approach that can
help identify people who are at risk of
bone disease complications (Kadri et al.,
2022). Incidental results, such as
measurements of the inferior cortex of
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the mandible and the alveolar trabecular
bone pattern of the mandible found on
panoramic radiographs, are thought to be
a useful tool for identifying
asymptomatic patients at risk of
osteoporosis and/or fragility fractures.
Low skeletal bone mineral density or
osteoporosis may be a danger for
postmenopausal female dental patients
with a mandibular inferior cortical width
of less than 3 mm on panoramic
radiographs, but not fragility fractures.
Furthermore, people with a significantly
degraded mandibular inferior cortex are
more likely to have poor skeletal bone
mineral density, osteoporosis, and
fragility fractures. Although more
research is needed to validate this
potential, the alveolar trabecular bone
architecture of the mandible may be
useful in identifying female dental
patients at risk of fragility fractures.
When used in general dental practice to
identify asymptomatic postmenopausal
female patients at risk of osteoporosis,
these incidental findings on panoramic
radiographs may be useful in reducing
the incidence of first fractures, as well as
secondary fractures, medical costs, and
mortality associated with osteoporotic
fragility fractures, without incurring any
additional cost (Taguchi et al., 2021). In
general, osteoporosis is diagnosed by
examining bone  mineral  density
measures (reported as a T-score) with
dual-energy ~ X-ray  absorptiometry
(DXA), which is the gold standard for
determining bone mineral density.
However, this technique is difficult to
master, costly, and only a small
percentage of the population can benefit
from it. Dental panoramic radiographs
give the information needed to assess
bone density changes on a mandible
using a textural and morphological
feature analysis (Lee et al., 2020).
Rheumatoid arthritis is a chronic
inflammatory  disease  that  puts
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individuals at risk for osteoporosis.
Systemic inflammation and
glucocorticoid usage play key roles in
the etiology of osteoporosis in
rheumatoid arthritis. Recent research has
found an intriguing link between
rheumatoid arthritis autoantibodies and
osteoporosis development. Clinical and
vitamin D testing, biochemical markers
of bone remodeling, and bone imaging
studies, notably dual-energy X-ray
absorptiometry, are all used to screen for
osteoporosis in rheumatoid arthritis
patients (DXA). Rheumatoid arthritis is
associated with a high rate of fragility

fractures. Most specialized groups
suggest osteoporosis screening
procedures in rheumatoid arthritis

patients because they are both feasible
and effective. Given the significant
exposure to variables linked to
osteoporosis development, such as pro-
inflammatory cytokines and
glucocorticoid treatment, biochemical
and DXA results in rheumatoid arthritis
patients should be given extra attention
(Adami & Saag, 2019).
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Abstract

Bipolar Disorder (BD) is a lifelong, chronic mental illness with recurrent depressive, manic,
hypomanic, or mixed episodes, with euthymic periods between episodes. The inadequate response is
defined as the ineffectiveness of the drug from two different groups, despite being used sufficient dose and
duration for the specific attack of the disease. BD is also related to impairment in functionality and
disability. Most studies have demonstrated marked deterioration of quality of life and disability in patients
with BD, even if they are clinically considered euthymic. Our study aims to determine the factors affecting
the response to treatment and compare the quality of life and disability in patients with bipolar disorder.
Our study included 150 patients with BD between 18-65 years who applied to the Dicle University Faculty
of Medicine Psychiatry Clinic. Patients were divided into two groups according to treatment response.
Sociodemographic Data Form, Clinical Global Impression Scale (CGl), Sheehan Disability Scale (SDS),
World Health Organization Quality of Life Scale (WHOQOL-27) were applied to the participants.
Inadequate response group had higher mood episodes, number of hospitalization, inadequate family
support, non-adherence to treatment, suicide attempt, psychiatric comorbidity, late-onset treatment, and
higher mean CGI-S and SDS subscales scores and lower mean WHOQOL-BREF 27 score. Inadequate
response to treatment was associated with worse functionality and disability. Inadequate response related
factors such as misdiagnosis, late diagnosis, late treatment, low adherence to treatment, missed psychiatric
comorbidity, and inadequate family support should be minimized. Treatment should aim not only to
remission symptoms but also aim complete functional recovery and no disability in work, social life, and
family life/home responsibilities.
Keywords: Bipolar Disorder, treatment response, inadequate response to treatment, life quality, disability
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INTRODUCTION

Bipolar Disorder (BD) is a
lifelong, chronic mental illness with
recurrent depressive, manic, hypomanic,
or mixed episodes, with euthymic
periods between episodes (Grande et al.,
2016). The prevalence rate in BD is 9-
15/100,000 for men and 7.4-30/100,000
for women. In recent years, studies
including BD | and Il show a lifetime
prevalence rate of up to 5% (Merikangas
et al., 2007; Rihmer and Angst, 2005).
Although BD Il is more common in
women than men, when all subgroups
are evaluated in BD, the female/male
ratio is 1/1(Carta and Angst, 2005). The
age of onset of BD peaks between the
ages of 15-19, followed by the period
between the ages of 20-24. There is a 5-
10 year duration between first onset and
first treatment ages (Lish et al., 1994).
BD | and Il are classified under the
category of "Bipolar disorder and related
disorders” in the American Psychiatric
Association's Diagnostic and Statistical
Manual of Mental Disorders (DSM-5).
BD | is characterized by at least one
manic episode. The manic episode may
have been followed by hypomanic or
major depressive episodes. In manic
periods, symptoms such as inflated self-
esteem or grandiosity, decreased need
for sleep, increased talkativeness, racing
thoughts are observed. According to
DSM-5, the symptoms must persist for at
least one week and cause significant
impairment in functionality to diagnose
a manic episode. In cases severe enough
to require hospitalization, a diagnosis
can be made without seeking time. The
duration criterion for the hypomanic
period is four days, and the impairment
in functionality is not as severe as mania.
There are no psychotic symptoms, and
no  hospitalization is  required.
Depressive episodes that can be seen in
both BD I and Il include symptoms such
as depressive mood, loss of interest or
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pleasure, sleep disturbances, thoughts of
death that have been present for at least
14 days and result in impaired
functionality. BD II; is characterized by
at least one hypomanic episode in
addition to one or more major depressive

episodes (APA, 2013). BD differs
significantly  between individuals
regarding prognosis, outcome, and

response to treatment. There are some
prognostic factors for BD. Early-onset,
advanced age, residual symptoms
between episodes, co-diagnosis of
mental disorder, more than ten manic
episodes, mixed episodes, long
depressive episodes, rapid cycling;
adversely affect prognosis and treatment
response (Gitlin et al., 1995). Male
gender, low socioeconomic level,
presence of a family history of the
disease, being single, and being from
races other than Caucasians are other
poor prognostic factors (Goodwin and
Ghaemi,  2003). However, the
predominance of manic episodes, good
compliance  with  treatment, long
euthymic periods, positive family, work,
and occupation conditions, and low
expression of emotion in the family are
positive prognosis indicators. These
factors are associated with greater
benefit from treatment (Leboyer et al.,
2005). The number of recurrences and
severity of the disease are the most
important factors determining the
course. It has been found that good
response to treatment is associated with
good clinical course and outcome. It is
thought that early and successful
treatment of the first disease period
affects the course positively (Belmaker,
2004; Tohen et al., 2003). Despite
treatment, patients tend to switch from
one attack to another, and it is difficult to
maintain a long euthymic period with
typical treatment methods (Gitlin, 2006).
Inadequate response to treatment is
highly variable for different clinical
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conditions in BD. It has been defined
primarily for depressive episodes for
both BD | and Il. The inadequate
response is defined as the ineffectiveness
of the drug from two different groups,
despite being used sufficient dose and
duration for the specific attack of the
disease (Ozalp, 2015). The International
Society defined resistance to treatment in
BD for Bipolar Disorders

Acute mania: Despite 8-10 weeks of
treatment; insufficient decrease in
YMRS scores or significant increase in
Montgomery Asberg Rating Scale
(MADRS) or Hamilton Depression
Rating Scale (HAM-D) scores or
MADRS and HAM-D scores exceed 6.
Acute bipolar depression: Despite 10-
12 weeks of treatment; insufficient
decrease in MADRS and HAM-D scores
or YMRS scores exceed 5

Maintenance period: Despite one year
of treatment; no change in episode
frequency or MADRS or HAM-D scores
above 6 or YMRS scores above 7
between episodes (Tohen et al., 2009).
Disability is defined as the impairment or
loss of the ability to perform normal
social functions or roles in the family,
work, or social life (Zarate et al., 2000).
Global Burden of Disease studies
considered BD one of the leading causes
of  disability-adjusted  life  years
worldwide for women and men (Murray
and Lopez, 1997; WHO, 2008). Previous
studies have shown that 75 percent of
patients with BD have some degree of
impairment (Goswami et al., 2006;
Morgan et al., 2005). The grade of
disability and impairment is greater in
BD than in other mental disorders but
lower than in schizophrenia (Gutierrez-
Rojas et al., 2011). Good quality of life
doesn't express just good health also
consists of a person's physical,
emotional, social, occupational, and
spiritual well-being. The World Health
Organization (WHO) has described the
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quality of life as "individuals' perception
of their position in life in the context of
the culture and value systems in which
they live and in relation to their goals,
expectations, standards, and concerns”
(WHOQOL, 1995). Most studies have
demonstrated marked deterioration of
quality of life in patients with BD, even
if they are clinically considered
euthymic (Michalak, 2005). Our study
aims to determine the factors affecting
the response to treatment and compare
the quality of life and disability in
patients with BD according to treatment
response.

MATERIALS and METHODS
Sample selection

Our study included 150 patients
between 18-65 years who applied to the
Dicle University Faculty of Medicine
Psychiatry Clinic between October 2015
and January 2016 and were diagnosed
with Bipolar Disorder | or 1l according to
DSM-5 criteria. The participants signed
an informed consent form. Inclusion
criteria for the study were having been
diagnosed with bipolar disorder for at
least two years and still receiving at least
one mood stabilizer and at least one
antipsychotic treatment. The criteria for
the duration of treatment were at least
one year of maintenance therapy, at least
6 weeks for acute manic episode, and at
least 12 weeks for acute depressive
episode. Patients were divided into two
groups according to treatment response.
Group 1: Patients who responded to
treatment,
Group 2: Patients who
inadequately to treatment
Ethics committee approval of the study
Retrieved from the Dicle University
Medical Faculty Non-Invasive Clinical
Research Ethics Committee (Date:
25/12/2015, Number: 59).

responded
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Our study was carried out following the
ethical principles of the Helsinki
Declaration.

Assessment tools

Sociodemographic Data Form,
Clinical Global Impression Scale (CGl),
Sheehan Disability Scale (SDS), World
Health Organization Quality of Life
Scale (WHOQOL-27) were applied to
the participants.

Sociodemographic Data Form

Itis a form created by us to record
the patients’ sociodemographic features
and clinical information.

Clinical global impression scale (CGl)

Guy developed it to evaluate the
clinical course of all psychiatric
disorders (Guy, 1976). It consists of 3
parts, including the severity of illness
(CGI-S), Global Improvement (CGI-I),
and Efficacy Index.Only CGI-S
subscale was used in this study.
Hamilton depression rating scale
(HAM-D)

Itisa 17-item scale that measures
the severity of depression in the patient
and facilitates diagnosis and follow-up
during treatment (Hamilton, 1960). The
validity and reliability study of the
Turkish  form was performed by
Akdemir et al. (2001).

Young mania rating scale (YMRS)

It was developed by Young et al.
to assess the severity of manic episodes
in bipolar patients (Young et al., 1978).
It is a scale consisting of 11 items. Seven
of the 11 items are in the five-point
Likert type, and the other four items are
in the nine-point Likert type. Turkish
validity and reliability study of YMRS
was done by Karadag et al. (2002).
Sheehan disability scale (SDS)

The scale has five items, and it is
a self-rated questionnaire. Disability was
assessed in 3 fields; work/school, social
life/leisure  activities, and family
life/home responsibilities by the SDS
(Sheehan et al., 1996).
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World health organization quality of
life scale brief 27 (WHOQOL-BREF
27)

WHOQOL-BREF is the short
form of WHOQOL-100 developed by
the WHO. It consists of 26 questions
evaluated as a five-point Likert scale
(Whogol Group 1998). It consists of 4
areas: physical, psychological, social,
and environmental. Its Turkish validity
and reliability were performed by Eser et
al. in 1999 (Eser et al., 1999). Question
27 has been added to the Turkish version
as a national environmental field and is
used only in national studies.

Statistical method

The data obtained were evaluated
in the "Statistical Packages for the Social
Science" (SPSS) 24 program. Numerical
values in the results were expressed as
mean =+ standard deviation. Descriptive
information was given as percentage (%)
and number (n). The conformity of the
data to the normal distribution was
evaluated with the Shapiro-Wilk test. We
used the Student t-test for normally
distributed data  in  two-group
comparisons and the Mann-Whitney U
test for non-normal distributed data. P-
value of 0.05> was taken statistically
significant.

RESULTS

There was no  statistical
difference between the two groups in
terms of age, gender, marital status,
education, socioeconomic status
(p>0,05) (Table 1). Group 1 had
significantly fewer mood episodes and
higher adequate family support than
Group 2. The rate of no hospitalization
and treatment compliance  were
statistically significantly higher in Group
1 than Group 2 (p<0,05). Suicide
attempt, psychiatric comorbidity, and
late-onset  treatment  rates  were
statistically higher in group 2 (p<0,05)
(Table 2). The mean CGI-S and SDS
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subscales scores were statistically higher
in Group 2 compared to Group 1. The

statistically higher in Group 1 than
Group 2 (p<0,05) (Table 3).

mean WHOQOL-BREF 27 score was

Table 1. Sociodemographic features of individuals

Group 1 (N=59) Group 2 (N=91) | P Value
Mean+SD Mean+SD
Age 31,86+9,46 30,89+9,20 ,532
N (%) N (%)
Gender
Female 23 (39) 39 (42,9) ,763
Male 36 (61) 52 (57,1)
Marital status
Single 35 (59,3) 51 (56,0) ,692
Married 24 (40,7) 40 (44,0)
Education
<8years 26 (44,1) 39 (42,9) ,884
8 years< 33 (55,9) 52 (57,1)
Socioeconomic status
Low 10 (16,9) 27 (29,7) 116
Middle 49 (83,1) 64 (70,3)
High - -
Table 2. Clinical features of individuals related to Bipolar Disorder
Group 1 (N=59) Group 2 (N=91) P Value
Mean+SD Mean=SD
The number of mood episodes 3,15+0,96 7,92+1,39 <0,001**
N (%0) N (%)
Suicide attempt
Yes 12 (20,3) 42 (46,2) ,002%*
No 47 (79,7) 49 (53,8)
Psychiatric comorbidity
Yes 21 (35,6) 59 (64,8) <,001**
No 38 (64,4) 32 (35,2)
Number of hospitalization
Once in ayear< 10 (16,9) 59 (64,8) <0,001**
Once in a year 21 (35,6) 21 (23,1)
None 28 (47,5) 11 (12,1)
Late-onset treatment
Yes 14 55 <0,001**
No 45 36
Treatment compliance
Yes 41 25 <0,001**
No 18 66
Adequate family support
Yes 59 41 <0,001**
No - 50

311




MAS Journal of Applied Sciences 7(2): 307-315, 2022

Table 3. Scale scores of patients with BD

Group 1 (N=59) Group 2 (N=91) P Value
Mean+SD Mean+SD

CGI-S 1,14+0,392 4,59+0,882 <0,001**
SDS

Work 4,4443,10 8,62+1,86 <0,001**

Social life 3,31+2,76 7,162,777 <0,001**

Family life/home responsibilities 2,27+1,42 7,51£2,69 <0,001**

WHOQOL-BREF 27 85,31+6,61 71,84+5,23 <0,001**

DISCUSSION cognitive dysfunctions),

Our study involved two groups
according to response to treatment.
Groups were similar in terms of age,
gender, marital status, education,
socioeconomic status.

Group 1: Treatment responders. Group
2: Inadequate treatment responders
Inadequate treatment response was
associated with more hospitalizations,
mood episodes, and less treatment
compliance. Also, inadequate treatment
responders had higher rates of suicide
attempts, psychiatric comorbidity, late-
onset treatment, and inadequate family
support. Treatment response was related
to higher quality of life and less
disability in work, social life, and family
life/lhome responsibilities. A significant
part of bipolar patients show permanent
subsyndromal symptoms, and most
individuals with BD spend more than
half of their lives symptomatic despite
treatment. Even if this patient group goes
into remission with treatment, it is
difficult for them to reach full
functionality or return to their premorbid
functionality. In this study, factors
associated with poor functioning and
higher disability were categorized as
sociodemographic (older age, male sex,
poor premorbid adjustment), clinical
(age of onset, number of episodes,
number of hospitalizations, history of
psychotic symptoms, persistent
subclinical symptoms, rapid cycling,
psychiatric and non-  psychiatric
comorbidities), cognitive (persistent
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pharmacological (number of treatments,
side effects of medicine) and
environmental factors (social support
and attitudes,  family support and
attitudes, health services, systems, and
policies) (Sanchez-Moreno et al., 2009).
Vieta et al. found that nearly half of the
BD patients continue to experience
difficulties in  their  functioning,
including work impairment, family
disturbances, marital and interpersonal
problems.  Psychiatric  comorbidity,
depressive episodes, psychotic
symptoms, the number of attacks, illness
duration, and an earlier age of onset were
the factors related to poor functionality
(Vieta, Colom &Martinez-Aran 2002).
Deckersbach et al. have found that
treatment was associated with significant
improvements in functioning and quality
of life in patients with BD. Responders
showed better improvement in quality of
life and functionality than non-
responders (Deckersbach, Nierenberg
&Mclnnis 2016). In our study, similar
results were obtained with the literature.
Inadequate treatment response was
associated  with  less  treatment
compliance and higher rates of late-onset
treatment. In this context, starting
treatment early and maintaining
treatment adherence will be beneficial in
terms of improving functionality and
quality of life in individuals with BD. In
addition, psychiatric comorbidities stand
out as a factor that reduces functionality
and quality of life in patients with BD.
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Therefore, comorbid psychiatric
conditions should not be overlooked and
should be treated. Latest longitudinal
studies have shown significant relapse
rates, residual symptoms, and functional
impairment despite the treatment. In
previos years, treatments had focused
just on clinical remission. However,
recently, the aim of treatment is not only
clinical remission but also improvement
of the functionality of the patients.
Despite innovations and developments
in BD treatments, it may still be
insufficient in terms of patients'
functionality and disability. Nearly half
of euthymic bipolar patients who
complied with a special program for BD
had low functionality (Martinez-Aran et
al., 2007). Even in treated euthymic
patients, this low functioning is one of
the main factors that explain why bipolar
disorders, when measured in disability-
adjusted life years, are one of the leading
causes of non-fatal disease burden
worldwide. It is  known that
psychoeducation and other psychosocial
approaches to BD generally improve the
outcome of the disease, and it has been
reported that interventions focused on
treatment compliance can yield positive
results in this area. Patients with BD who
can not reach total functional recovery
may  benefit from  psychosocial
rehabilitation (Colom et al., 2008). The
cross-sectional design of the study,
heterogeneity of the patient group with
inadequate response to treatment, and the
absence of a healthy control group are
our limitations. The high number of
patients is also the strength of our study.
Since our hospital is a tertiary health
center that also serves the surrounding
provinces has made it easier for us to
reach more patients who respond
inadequately to treatment. As a result,
BD is a disease that causes severe loss of
functionality and disability. Inadequate
response to treatment was associated
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with worse functionality and disability.
Therefore, modifiable factors that may
cause resistance to treatment should be
considered. Factors such as
misdiagnosis, late diagnosis, late
treatment, low adherence to treatment,
missed psychiatric comorbidity, and
inadequate family support should be
minimized. Treatment should aim not
only to remission symptoms, complete
functional recovery, and no disability in
work, social life, and family life/home
responsibilities.
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dispersiyon orani, hacim agirligi ve pH degerlerinin ise benzer sekilde azaldig1 goriilmiistiir. Elde edilen sonuglara gore
pirinanin hafif tekstiirlii topraklarimn iyilestirilmesinde organik kaynak olarak kullanilmasi onerilebilir. Ancak, pirina
uygulamasindan hemen sonra yetistirilecek bitkiye olan etkisi konusunda arastirmalarin yapilmasinda fayda vardir.
Anahtar Kelimeler: Toprak, pirina, aginabilirlik, nem sabiteleri, kivam indeksleri

Rehabilitation of Light Textured Soils With Olive Pomace Application

Abstract

Sustainable agricultural production is possible with the rational use of soil resources. The unconscious use of
these resources increases the sensitivity to external factors. Organic materials are the most important source in the
preservation and development of soil resources against external factors. With the decrease in the organic matter content
of the soils, the physical, chemical and biological properties of the soils are negatively affected. One of the materials
that can be used to improve the physicochemical properties of soils is pomace with a high organic matter content
(84.1%). Olive pomace (pirina) is a material of organic origin that comes out as waste in olive producing facilities. The
aim of this study is to examine the effects on soil moisture constants, consistency indices, water permeability and
erodibility parameters, organic matter content and pH values by applying pomace to a sandy-loam textured soil. In the
study, olive pomace was applied to a sandy loam texture soil at different rates (2%, 4%, 6% and 8%). The study was
carried out in three replications in pots according to the randomized plot design. Soil samples were taken 7 months
after the start of the study. In the comparison of soils with control samples, hydraulic conductivity, field capacity,
available water, aggregate stability, liquid limit, plastic limit and organic matter values increased statistically (p<0.01),
whereas dispersion ratio, bulk density and pH values decreased similarly. According to the results obtained, it can be
suggested to use pomace as an organic resource for the improvement of light textured soils. However, it would be
beneficial to conduct research on the effect on the plant to be grown immediately after the olive pomace application.
Keywords: Soil, olive pomace, erodibility, moisture constants, consistency index
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GIRIS

Diinyada artan niifusa baglh olarak
tarimsal tirlinlerin de artirilmasi gerekir.
Tarimsal iretimin artirilmasi toprak
kaynaklarinin muhafaza edilmesi ve
gelistirilmesi ile miimkiindiir. Diinyada
ve llkemizde artan niifusa bagl olarak
tarimsal alanlardan birim alandan daha
fazla {iriin elde etme ihtiyacit dogmustur.
Bu amag dogrultusunda insanlarin yogun

tarimsal faaliyetleri ve cesitli
kimyasallarin  bilingsizce  kullanimi
topraklarin  kalitesini  diistirmiistiir.

Tarimsal alanlarin yogun ve bilingsizce
kullanimi, topraklarin organik madde
iceriklerini azaltmakta ve topraklarin
fiziksel,  kimyasal ve  biyolojik
ozelliklerini bozarak tarimda
stirdiirtilebilirligi tehlikeye sokmaktadir
(Giil, 2008). Organik madde, topraklarin
fiziksel, kimyasal ve biyolojik 6zellikleri
izerine dogrudan ya da dolayli etki
saglamaktadir (Unsal ve Ok, 2001;
Giilser ve Candemir, 2015). Organik
madde, topraklarin mikroorganizma say1
ve cinsini artirarak mineralizasyon
olaylarmi hizlandirir. Organik madde
topraga tamponluk saglar. Ayrica
topraklarin iyon degisim kapasitesini,
toprak sicakligint  ve bitki besin
elementlerinin  yarayishligim  artirir
(Saltal1 ve Kara, 2022). Organik madde
topraklarin infiltrasyon hizin1 ve su
tutma kapasitesini artirarak yiizey akisi
azaltir (L1 ver ark., 2018). Topraklarin

striiktiirel gelisiminde ve alt
katmanlardaki  sikismaya,  organik
materyallerin olumlu etkileri vardir
(Rabot ve ark., 2018). Organik
maddenin topragin fiziksel
Ozelliklerinden  hacimsel  biiziilme,

dogrusal uzama katsayisi, likit limit ve
plastik limit {izerine olumlu sonuglar
elde ettiklerini belirtmislerdir
(Yakupoglu ve Ozdemir, 2006; Kara ve
ark., 2018). Organik artiklarin topragin
yarayisli su i¢erigini ve tarla kapasitesini
artirdigin1 bildirmisglerdir (Kara ve ark.,
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2021). Tirkiye topraklar1 organik madde
icerigi genel olarak diisiik olup, 6zellikle
baz1 bolgelerin organik madde igerikleri
% 1’in altina kadar diismiistiir (Gezgin
ve ark., 2002). Siirdiiriilebilir tarimda
topraklarin organik madde igeriklerinin
korunmast  ve  artirilmast  Onem
tagimaktadir (Freixo ve ark., 2002).
Pirina, zeytinlerin preslenip zeytinyagi
elde edildikten sonra arta kalan kati
kismidir.  Zeytin  kiispesi  pirinanin
organik maddece zengin oldugu bir¢ok
arastirmact  tarafindan  belirtilmistir
(Almomany ve  Al-Saket, 1989;
Chapman, 1997; Abu-Zreig ve Al-
Widyan, 2002). Bazi arastirmacilar
pirina uygulamasinin topraklarin fiziksel
ozelliklerinden nem sabiteleri (tarla
kapasitesi, yarayisli su ve solma noktast)
ve agregat stabilitesi iizerinde olumlu
etkiler biraktigin1 rapor etmislerdir
(Debano, 1971; Khaleel ve ark., 1981;
Duran ve Kavdir, 2005; Kavdir ve Killi,
2008; Tohumcu ve Aydin, 2016). Bazi
arastirmacilar da, zeytin katt atigini
dogrudan tarim topraklarina
uygulamanin; N immobilizasyonuna,
mikrobiyal aktiviteye zarar, fitotoksik ve
antimikrobiyal etki gibi  olumsuz
etkilere neden oldugunu belirtmislerdir
(Chapman,1997; Limares ve ark., 2001;

Alburquerque  ve ark., 2003).
Topraklarin fiziksel verimliligi,
topraklarin  fiziksel ~ Ozelliklerinin

optimum diizeyde olmasi ile tanimlanir.
Ozellikle kivam indeks degerleri, toprak
nem sabiteleri, toprak su gegirgenligi ve
asiabilirlik parametreleri tarim
topraklarinin stirdiiriilebilirliginde
onemli bir yere sahiplerdir. Organik
kokenli materyal olarak degerlendirilen
pirina, zeytin yag lreten tesislerde atik
olarak ¢ikmaktadir. Bu materyallerin
ozellikle topraklarin  fizikokimyasal
ozelliklerinin iyilestirilmesinde kullanim
olanaklart  konusunda  arastirmalar
sinirhidir. Bu ¢alismanin amaci; tarimsal
tiretim potansiyeli kisith kumlu tin
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biinyeli topraga farkli oranlarda pirina MATERYAL ve YONTEM
uygulayarak topraklarin fiziksel Materyal

ozelliklerinin iyilesmesi iizerine Bu ¢alismada materyal alarak kumlu tin
etkilerini aragtirmaktir. tekstiire sahip toprak ve zeytin isleme

at1g1 olan pirina kullanilmistir. Pirinanin
belirlenen baz1 kimyasal o6zellikleri
Cizelge 1°de verilmistir.

Cizelge 1. Denemede kullanilan pirinanin bazi kimyasal 6zellikleri
Organik Diizenleyici OM C N Ca Mg K P Fe Mn Zn
% % % % % % % ug/g  ug/g  ug/g

Pirina 84.1 4814 102 028 0.11 1.2 0.09 3056 252 301
Yontemler topraklarin hidrolik iletkenligi Darcy
Denemenin Kurulmasi yasasina uyarinca yapilmistir (Klute ve

Denemede kumlu tin tekstiirli bir Dirksen, 1986). Topraklarin aginabilirlik
toprak  ve pirina  kullanilmistir. parametrelerinden agregat stabilitesi
Denemede her saksiya 750g toprak ve 1slak eleme yontemine gore (Kemper ve
tizerine %2, %4, %6 ve %8 oranlarinda Rosenau (1986), dispersiyon oraninin
pirina  konulmustur.  Pirina-toprak belirlenmesinde Bryan’in (1968) yontem
karisimlarini igeren saksilar, esas aliarak belirlenmistir. Topraklarin
20.02.2021-15.09.2021 tarihleri arasinda kivam limitlerinden likit limit, plastik
sera kosullarinda inkubasyona limit ve plastik indeks degerleri Sayin
birakilmistir. Saksilardaki toprak-pirina (1981)  tarafindan Onerilen yonteme
karisimlar1 kurudukga tarla kapasitesine gore, topraklarin tarla kapasitesi ve
ulagincaya kadar su ilave edilmistir. solma noktast ise Klute, (1986)
Aragtirma baslangicindan 7 ay sonra tarafindan gelistirilen yOnteme gore
toprak Ornekleri almmistir. Toprak belirlenmistir.
ornekleri hava kuru hale getirilerek 2 Istatistiksel Analiz
mm elekten gecirildi ve analize hazir Elde edilen verilerin istatistiki
hale getirilmistir. analizinde varyans analizi yapildi,
Kimyasal analizler ortalamalar arasindaki farklar Duncan

Topraklarin ~ organik  madde coklu karsilastirmasi ile SPSS programi
icerigi yas yakma yoOntemine gore kullanilarak  belirlendi ~ (Yurtseven,
yapilmistir (Nelson ve Sommers, 1996). 1984).

Kire¢ igerigi Scheibler kalsimetresi

kullanilarak  belirlenmistir ~ (Nelson, BULGULAR ve TARTISMA

1982). Toprak pH ve EC degerleri ise Calismada kullanilan topraklarin
Thomas, (1996) yontemine gore analiz edilen baz1 fiziksel ve kimyasal
belirlenmistir. ozellikleri Cizelge 2’de verilmistir.
Fiziksel analizler Sonuglara gore deneme de kullanilan

Topraklarin hacim agirligr celik topragin pH's1t hafif alkalin (Saglam,
silindir yontemine gore (Black 1965), 2008), kireg igerigi orta diizeyde kiregli
blinye analizi bouyoucus hidrometre (Eytipoglu, 1999), organik madde igerigi
yontemine gore (Gee ve Bauder, 1986), ise az siifindadir (Giigdemir, 2006).
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Cizelge 2. Calismada kullanilan topragin bazi fiziko-kimyasal 6zellikleri

Toprak Biinyesi pH ECys CaCO3 OM Kil Kum Silt TK DSN YS
mmbhos/cm % % % % % % % %
Kumlu Tin 7.75 1.93 6.75 1.1 19 60 21 217 121 9.6
**OM=0Organik Madde, TK=Tarla Kapasitesi, DSN=Daimi Solma Noktasi, YS=Yarayish Su
Denemede farkli oranlarda (%2, %4, %6 organik madde ile hacim agirhig

ve %38) kullanilan pirinanin topragin

fizikokimyasal  o6zellikleri  tizerinde
Oonemli etkilere sebep oldugu
goriilmistir (Sekil 1). Sekil 1’de

goriildiigii gibi toprak pH‘s1 kontrole
kiyasla uygulamaya bagl olarak azalma
gostermistir. Yapilan varyans analiz
sonucuna gore ise bu durum istatistiksel
olarak (p<0.05) oOnemli bulunmustur
(Cizelge 3). Topraklarin organik
maddesi en diisiik kontrol topraginda
(%]1.1) goriiliirken uygulamalara bagl
olarak artis gOstermis ve bu artis
uygulamalar arasinda istatistiksel olarak
(p<0.01) Onemli gorilmistir (Cizelge
3). Pirina uygulamasinin toprak organik
madde icerigini artirdigi Kelesoglu
(2016), Tohumcu ve Aydm (2016)
tarafindan yapilan ¢aligmalarda da rapor
edilmistir. Topraklarin fiziksel
ozelliklerinden hacim agirligr pirina
uygulamasina bagli olarak azaldi ve bu
azalis  istatistiksel olarak  Onemli
(p<0.01) bulunmustur. En yiiksek hacim
agirhig1 kontrol topraginda (1.43 g cm™)
elde edilirken en diisik %8 pirina
uygulanan topraklarda (1.25 g cm) elde
edilmistir (Sekil 1). Uygulamaya bagh
olarak hacim agirhigindaki azalmanin
uygulanan materyalin organik madde
iceriginden kaynaklandig1
diistintilmektedir. Giilser ve ark. (2017),
Schjenning ve Thomsen (2013), Dexter,
(1988) tarafindan yapilan ¢aligmalarda,
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arasinda zit bir iligki oldugunu ve
organik madde uygulama doz artis1 ile
hacim agirhiginin diistiiglini
belirtmiglerdir. Ayrica organik madde
toprakta agregasyon olusturarak toplam
gozenekliklik hacminin artirmakta bu
durumda hacim agirhigini
distirmektedir. Toprak degiskenlerinden
hidrolik iletkenlik artan uygulamalara
bagli olarak artig gostermistir. Buna gore
en disik su gecirgenligi kontrol
topraginda (5.14 cm ht) gériiliirken, en
yiksek ise %8 pirina uygulanan
topraklarda (5.97 cm h?) gdzlenmistir
(Sekil 1). Pirina uygulamalar1 hidrolik
iletkenlik {izerine etkisi istatistiksel
olarak o6nemli (p<0.01) bulunmustur.
Uygulamalara bagli su gegirgenligindeki
yilkselme  artan  organik  madde
uygulamasinin agregasyonu artirmasi ile
iligskilendirilmistir. Topraklarin organik
madde igeriginin hidrolik iletkenlige
olan etkilerinin arastirildigi ¢aligmalarda
organik maddenin artis1, hidrolik
iletkenligin de artis gosterdigi rapor
edilmistir (Adekalu ve ark., 2007;
Yilmaz ve Alagoz 2008; Blanco-Canqui
ve ark., 2011; Giilser ve ark., 2017).
Ciinkli organik maddenin ayrigmasi ile
ortaya ¢ikan organik bilesikler bireysel
toprak partikiillerinin agregasyonunu ve
makro ve mikro por olusumunu tesvik
etmekte, boylece topraklarn hidrolik
iletkenligi artmaktadir.
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80,00
mKontrol m2% m4% m6% 1 8%
70,00
60,00
50,00
40,00
30,00
20,00
0.00 II I il II I II I I Eman
' pH oM TK SN YS HI AS DO HA LL PL Pl
mKontrol 7,75 1,10 21,70 12,10 9,60 514 42,10 16,47 1,43 26,17 1530 10,87
2% 7,71 1,60 2253 12,42 10,12 532 53,03 1420 1,38 28,20 16,70 11,50
4% 7,69 1,99 2287 12,68 10,18 550 59,30 1153 1,32 30,77 17,90 12,87
6% 7,65 2,29 2347 13,02 1045 583 6680 8,87 1,28 3243 19,27 13,17
8% 7,62 2,58 2380 13,30 10,50 597 78,03 6,77 1,25 3487 20,67 14,19

OM=0Organik Madde, TK=Tarla Kapasitesi,

SN: Solma Noktas1, YS: Yarayish Su, Hi: Hidrolik Iletkenlik, AS:

Agregat Stabilitesi, DO: Dispersiyon Orani, HA=Hacim Agirligi, LL: Likit Limit, PL: Plastik Limit, PI: Plastik

Indeks

Sekil 1. Toprak 6zelliklerinin uygulamalara bagli degisimi

Calismada, toprak nem
sabitelerinden tarla kapasitesi, solma
noktas1 ve yarayish su igerigi en diisiik
degeri  kontrol topraklarinda elde
edilirken, en yiiksek deger %8 pirina
uygulamasindan elde edilmistir (Sekil
1). Istatistiksel degerlendirmelere gore
%TK, %SN ve %YS igerigi Onemli
(p<0.01) diizeyde artis gostermistir
(Cizelge 3). Organik materyaller genel
olarak topraklarin fiziksel Ozelliklerini
tyilestirdigi, bu nedenle topraklarin su
tutma kapasitesini de artirdig1r rapor
edilmistir (Sangakkara, 1990; Kara ve
ark., 2021). Bu c¢alismada da toprakta
organik madde miktar1 arttikca tarla
kapasitesinde ve solma noktasinda
tutulan su miktar1 da artis gostermistir.
Hudson (1994), organik maddenin tarla
kapasitesine etkisini daha fazla oldugunu
ve organik materyalin artisinin bitkiler
icin yarayisli su miktarinin da artisina
neden oldugunu bildirmistir.
Asinabilirlik parametrelerinden agregat
stabilitesi, artan pirina uygulamasina
bagl artig gosterirken dispersiyon orani
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azalmistir (Sekil 1). Duncan ¢oklu
karsilastirma sonuglarina gore pirina
uygulamasina bagli olarak agregat
stabilitesi artist ve dispersiyon orani
azalis1  istatistiksel olarak  6nemli
(p<0.01) bulunmustur (Cizelge 3). Pirina
uygulamalarina bagli olarak agregat
stabilitesinin artmasi1 ve dispersiyon
oranin da azalmasi toprak organik madde
icerigindeki artis ile iliskilendirilmistir.
Toprak organik madde igerigi ile agregat
stabilitesi arasinda pozitif iligkilerin
oldugu ve topraga cesitli organik
diizenleyici uygulamalariin topragin
agregat stabilitesini artirdig1 bir¢ok
calismada vurgulanmistir (Chaney ve
Swift 1984, Barral ve ark. 1998; Umer ve
Rajab, 2012; Herath ve ark. 2013;
Cercioglu ve ark., 2014; ilay ve ark.,
2019). Organik materyallerin
dispersiyon orana etkisi konusunda
yapilan aragtirmalarda organik madde
icerigi ile dispersiyon orani arasinda zit
bir iliskinin oldugu rapor edilmistir
(Bryan, 1968; Chandra ve De, 1978;
Ozdemir, 1987). Agregat stabilitesinin
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yuksekligi ve dispersiyon oraninin
disiikligli topraklarin erozyona karsi
dayanikliligii  gosteren  6nemli  bir
gostergedir  (Lal, 1988). Calisma

sonuglarma gore pirina uygulamasinin
kumlu tin tekstiirlii topraklar1 erozyona
kars1 daha dayanikli hale getirebilecegini
sOylemek miimkiindiir.

Cizelge 3. Deneme topraklarinin Duncan ¢oklu karsilagtirma analiz sonucu

Uygulama  pH oM TK SN YS HI AS DO HA LL PL Pl
Kontrol ~ 7.75%a 1.10a 21.70a 12.0la 9.60a 5.14a 42.la 16.47a 1.43a 26.17a 15.30a 10.87a
2% 7.71ab 1.60b 22.53b 12.42b 10.12b 5.32b 53.0b 14.20b 1.38b 28.20b 16.70b 11.50b
4% 7.68ab 1.99c 22.86b 12.68c 10.18b 5.50c 59.3c 11.53¢c 1.32c 30.77¢ 17.90c 12.86¢
6% 7.65ab 2.29d 23.47c 13.02d 10.45c 5.83d 66.8d 8.87d 1.28d 32.43d 19.27d 13.17c
8% 7.62b 258 23.80c 13.30e 10.50c 5.97e 78.0e 6.77e 1.25¢ 34.87e 20.67¢ 14.19d

p * *% *% *% *% *% *% *% *% *% *% *%

*p<0.05 ** p<0.01

Toprak kivam indekslerinden Candemir 2004;Yakupoglu ve Ozdemir,

likit limit, plastik limit ve plastik indeks
degerleri en disik kontrol
uygulamasinda, en yiiksek ise %8 pirina
uygulamasinda elde edilmistir (Sekil 1).
Yapilan istatistiksel degerlendirmeye
gore %LL, %PL ve %PI artan pirina
uygulamalar1 ile istatistiksel olarak
onemli (p<0.01) farkliliklar elde
edilmistir (Cizelge 3). Likit limit
siniflama sistemine gore %30’dan diisiik
oldugunda az, %30-50 arasinda
oldugunda orta ve 9%50°den fazla
oldugunda ise yiiksek plastiklige sahip
oldugu seklinde yorumlanmaktadir
(Demiralay ve Giiresinli, 1979). Buna
gore, topraklara pirina uygulamasindan
once kumlu tin biinyeli toprak diisiik
smifta smifinda yer alirken, pirina
uygulamalarindan sonra orta plastiklik
smifina yiikselmistir (Sekil 1). Kontrol
topraklarina gore kivam limitlerindeki
yukselis uygulamalara bagli artan
organik madde igerikli  pirinaya
baglanabilir. Demir ve ark. (2012),
kivam limitlerini (LL ve PL) etkileyen en
onemli toprak degiskenlerinin kire¢ ve
organik madde oldugunu rapor etmistir.
Topraklara uygulanan organik madde
miktari ile PL ve LL arasinda pozitif bir
iliskinin oldugu ve uygulamalarin, PL
ve LL degerlerini artirdigi bircok
calismada belirtilmistir  (Giilser ve

321

2006; Dindaroglu ve ark., 2015).

SONUCLAR ve ONERILER

Tarimsal  iretim  potansiyeli
diisik kumlu tin biinyeli topraklara
zeytinyagi Uretim tesislerinde atik olarak
ortaya ¢ikan ve %84.1 organik madde
icerigine sahip pirina uygulanmistir.
Arastirma  sonuglarina goére pirina
uygulama  dozuna  bagli  olarak
topraklarin OM, AS, TK, HI, LL ve PL
degerleri istatistiksel olarak Onemli
(p<0.01) diizeyde artmistir. Buna
karsilik topraklarin hacim agirlignr ve
dispersiyon oram1 da Onemli diizeyde
azalmistir. Elde edilen verilere gore
tarimsal  {iretim  potansiyeli  kisith
topraklarin  iyilestirilmesinde  zeytin
isleme tesislerinde atik olarak ¢ikan
pirinanin  kullanim1  olumlu sonuglar
vermistir. Bu nedenle, tarimsal iiretim
potansiyeli kisith topraklarin
iyilestirilmesinde  pirina  kullanimi
Onerilebilir. Ancak, prina
uygulamasindan hemen sonra
yetistirilecek ~ bitkiye  olan  etkisi
konusunda daha detayl1 arastirmalar i¢in
tarla denemelerinin yapilmasinda fayda
vardir.
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Ozet

2019 yilindan itibaren biitlin diinyada goriilen Covid-19 viriis salgini, insan beslenmesinde birgok bitkinin
dretimi gibi bugday iretiminin de ne denli 6nemli oldugunu agikca gdstermistir. Bu siirecte iilkelerin kendi
vatandaglaria gerekli temel ihtiyaclarini karsilamalari konusunda zorlandiklari ve talebi karsilayamadiklari goriilmiis
olup, bu tiir diinya geneli salginlara karsi onlemlerin alinmas: konusunda, bitkisel iiretimin artirilmasiyla gida
ihtiyacinin karsilanmasi hedeflenmektedir. Bu ¢alismada bazi ekmeklik bugday genotiplerinin (yerel genotipler, ticari
cesitler, CIMMYT hatlar1 ve Dicle Universitesi Ziraat Fakiiltesi hatlar1); sirta ekim sisteminde, destekleyici sulamayla
ve arttirilmig giibreleme ile birlikte maksimum diizeyde verim ve kalite elde edilmesi amaglanmistir. Yapilan SPAD
Olglimlerinde en yiiksek degere sahip genotip DZE-7 (60.93) iken en diisiik degere sahip genotip YE-47 (42.92) olarak
goriilmiistiir. Normalize edilmis vejatasyon indeksi (NDVI) bakimindan en yiiksek degere sahip genotip 0.82 ile Avaric
ve en diisiik degere sahip genotip ise 0.62 ile Sagittario genotiplerinde gdzlenmistir. Bagaklanma giin say1s1 bakimindan
en erkenci 138.7 giin ile 14 STEMRRSN 6037 genotipi olurken, en gegegi 162.56 giin ile DZE-3 genotipi olmustur.
Metrekarede basak sayisi bakimindan en yiiksek degeri veren 557.71 basak/m2 ile YE-98 genotipi iken en diisiik degere
sahip genotip 239.67 basak/m?2 ile YE-68 genotipi olmustur. Tane verimi en yiiksek genotip degerine sahip genotip
375,74 kg/da ile DZE-3 genotipinden elde edilirken, en diisiik deger ise 89,43 kg/da ile BeskOprii genotipinde
bulunmustur. En yiiksek protein orani degerine sahip genotip %19,37 ile YE-98 genotipinden elde edilirken, en diisiik
deger ise %13,13 ile 13 STEMRRSN 6024 genotipinde bulunmustur ayrica en yiiksek yas gluten orani degerine sahip
genotip %43,36 ile YE-98 genotipinden elde edilirken, en diisiik deger ise %29,4 ile 13 STEMRRSN 6024 genotipinde
belirlenmistir.
Anahtar Kelimeler: Ekmeklik bugday, verim, sirta ekim, genotip

Investigation of Some Bread Wheat (Triticum aestivum L.) Genotypes In Terms of Morphological,
Physiological, Yield And Quality In Bed Planting System

Abstract

The Covid-19 virus epidemic, which has been seen all over the world since 2019, has clearly shown how
important wheat production is, like the production of many plants in human nutrition. In this process, it has been
observed that countries have difficulties in meeting the necessary basic needs of their own citizens and cannot meet the
demand, and it is aimed to meet the food needs by increasing plant production in order to take precautions against such
worldwide epidemics. In this study, some bread wheat genotypes (local genotypes, commercial varieties, CIMMYT
lines and Dicle University Faculty of Agriculture lines); In the bed planting system, it is aimed to achieve maximum
yield and quality with supportive irrigation and increased fertilization. In SPAD measurements, the genotype with the
highest value was DZE-7 (60.93), while the genotype with the lowest value was YE-47 (42.92). The genotype with the
highest value in terms of normalized vegetation index (NDV1) was observed in Avaric with 0.82 and the lowest value
with 0.62 in Sagittario genotypes. In terms of number of days to head, the earliest was 14 STEMRRSN 6037 genotype
with 138.7 days, while the latest was DZE-3 genotype with 162.56 days. While the genotype with the highest value
was YE-98 with 557.71 spikes/m?, the genotype with the lowest value was YE-68 with 239.67 spikes/m?. While the
genotype with the highest grain yield was obtained from the DZE-3 genotype with 375.74 kg/da, the lowest value was
found in the Beskoprii genotype with 89.43 kg/da. While the genotype with the highest protein ratio value was obtained
from the YE-98 genotype with 19.37%, the lowest value was found in 13 STEMRRSN 6024 genotypes with 13.13%,
and the genotype with the highest wet gluten ratio value was YE-98 with 43.36%. while the lowest value was
determined with 29.4% in 13 STEMRRSN 6024 genotypes.
Keywords: Bread wheat, yield, bed planting, genotyp
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GIRIS

Bugday, genis  adaptasyon
yetenegi  sayesinde Diinya’da ve
Tiirkiye’de stratejik bir {irlin olmast
(Koca ve ark.,, 2011), tarla tarmm
igerisinde ekim alanm1 ve iiretim miktar1
bakimindan 6nemli bir yere sahip olmasi
(Aydogan ve ark.,, 2020), insan
beslenmesindeki en  temel gida
maddelerinin elde edildigi tarla bitkisi
olmas1 (Atak, 2017), ekmek, bulgur,
makarna ve biskiivi sanayisi agisindan
temel hammadde olusu (Sahin ve ark.
2016) ve diinya aclik sorununun
¢Oziimiinde temel tahil tlirlerinden birisi
olmast (Tonk ve ark., 2017) gibi
nedenlerden dolay1 her zaman 6nemini
korumustur. 2019 yilindan itibaren biitiin
diinyada goriilen Covid-19 viriis salgini,
insan beslenmesinde bir¢ok bitkinin
iretimi gibi bugday lretiminin de ne
denli  6nemli  oldugunu  acike¢a
gostermistir. Bu siirecte iilkelerin kendi
vatandaglarina gerekli temel ihtiyaglarini
karsilamalar1 konusunda zorlandiklar1 ve
talebi karsilayamadiklari goriilmiis olup,

bu tiir diinya geneli salginlara karsi
Oonlemlerin alinmasi konusunda, bitkisel
iiretimin artirilmasiyla gida ihtiyacinin
karsilanmasi hedeflenmektedir.
Diinyada bitkisel tliretim alanlarinin her
gecen glin  parcalanarak  azaldigi
bilinmektedir. Daha fazla iiretim
yapilacak  alanlarin  kaybolmasiyla
iretimdeki artis daha ytiksek verimli ve
kaliteli tohumlarin elde edilmesiyle
saglanmaktadir. Bu calismada baz
ekmeklik bugday genotiplerinin (yerel
genotipler, ticari cesitler, CIMMYT
hatlar1 ve Dicle Universitesi Ziraat
Fakiiltesi hatlar1); sirta ekim sisteminde,
destekleyici sulamayla ve arttirilmig
giibreleme ile Dbirlikte maksimum
diizeyde verim ve kalite elde edilmesi
amaclanmustir.

MATERYAL ve YONTEM

Calisma, 2020-2021 yetistirme
doneminde Dicle Universitesi Ziraat
Fakiiltesi Tarla Bitkileri Bolimii
Aragtirma ve Uygulama Alani’nda
ylrlitilmistir.

Cizelge 1. Denemede kullanilan materyallerin listesi

Kaynak No | Genotip Kaynak No Genotip
1 | Ceyhan-99 44 13 STEMRRSN 6061
2 | Ding 45 13 STEMRRSN 6097
KONTROL CESITLERIi 3 | Empire 46 13 STEMRRSN 6156
4 |Dz21-1 47 14 STEMRRSN 6004
5 | wafia 48 14 STEMRRSN 6013
6 | Alada 49 14 STEMRRSN 6023
7 | Aldane 50 14 STEMRRSN 6037
8 | Altinbagak 51 14 STEMRRSN 6038
9 | Avaric CIMMYT HATLARI 52 14 STEMRRSN 6051
10 | Beskoprii 53 14 STEMRRSN 6055
TiCARI CESITLER 11 | Bezostaya 54 14 STEMRRSN 6077
12 | Cemre 55 24HTWSN-2058
13 | Cham-6 56 27SAWSN-3014
14 | Eagle Rock 57 34 SAWSN 3251
15 | Ekiz-43 58 35 SAWSN 3129
16 | Envoy 59 35 STEMRRSN 1020
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Cizelge 1. Denemede kullanilan materyallerin listesi (devami)

Kaynak No | Genotip Kaynak No | Genotip
17 | Esperia 60 |35 STEMRRSN 1106
18 | Gelibolu 61 |35 STEMRRSN 1157
19 | Goksu-99 62 |35 STEMRRSN 1162
20 | Hakan 63 |35 STEMRRSN 1171
CIMMYT HATLARI
21 | Harmankaya-99 64 | 6HTWSN-42
22 | Hilar 65 | BHTWSN-81
23 | Karacadag-98 66 | 6STEMRRSN-6125
24 | Magenta 67 | 8HTWSN-4415
25 | Masaccio 68 | YE-47
26 | Murat-1 69 | YE-48
27 | Nurkent . 70 | YE-51
YEREL GENOTIPLER
. . . 28 | Nusrat 71 | YE-68
TICARI CESITLER -
29 | Osmaniyem 72 | YE-71
30 | Pandas 73 | YE-98
31 | Rumeli 74 | DZE-1
32 | Sagittario 75 | DZE-2
33 | Selimiye 76 | DZE-3
34 | Seri-2013 77 | DZE-4
35 | Soyer-02 78 | DZE-5
36 | Sonmez-2001 .. 79 | DZE-6
D.U.Z.F. HATLARI
37 | Tekirdag 80 | DZE-7
38 | Victoria 81 | DZE-8
39 | Yitpi 82 | DZE-9
40 | Young 83 | DZE-10
41 | 13 STEMRRSN 6003 84 | DZE-11
CIMMYT HATLARI 42 | 13 STEMRRSN 6005 85 | DZE-12
43 | 13 STEMRRSN 6024
Cizelge 2. Deneme alanina ait toprak analiz sonuglari
Analiz Sonugclari
Analiz Ad1 Sonuglar
Saturayon (%) 63.20 Killi Tinh
Tuzluluk (Saturasyon Camuru) (dS/m) 1.03 Tuzsuz
% Tuz (Hesaplama ile) TS 8334 0.042 Tuzsuz
pH (Saturasyon Camuru) 8.15 Hafif Alkali
Kirec (Kalsimetrik) (%) 10.59 Orta
Organik Madde (Walkey Black) (%) 0.77 Diisiik
Azot (Hesaplama ile) (%) 0.04 Diisiik
Fosfor (Olsen Spektrometre) (ppm) 6.00 Diisiik
Potasyum (A. Asetat-1CP) (ppm) 493.26 Cok Yiiksek
Kalsiyum (A. Asetat-1CP) (ppm) 10693.12 Cok Yiiksek
Magnezyum (A. Asetat-ICP) (ppm) 616.32 Orta
Sodyum (A. Asetat-ICP) (ppm) 14.37 Diisiik
Demir (DTPA-ICP) (ppm) 8.86 Cok Yiiksek
Bakir (DTPA-ICP) (ppm) 1.72 Orta
Mangan (DTPA-ICP) (ppm) 23.10 Orta
Cinko (DTPA-ICP) (ppm) 0.29 Diigiik
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Cizelge 3. Diyarbakir ili iklim degerleri (Meteroloji Genel Miidiirliigii Iklim Verileri 2020-21)

SICAKLIK (°C) YAGIS (mm)

AYLAR Uzun yillar ay ortalamasi | Son ay ortalamasi1 | Uzun yillar ay ortalamasi Son ay toplam

Arahk 4.1 5.7 84.6 30.8

Ocak 18 5.1 825 46.0

Subat 3.8 8.2 79.0 32.9

Mart 8.5 9.5 76.4 57.9

Nisan 13.9 17.2 81.0 7.3

Mayis 19.3 24.6 54.0 3.6

Ortalama-Toplam 8.56 11.71 457.5 178.5
Deneme metodu ve uygulanmasi tarthinde kurulmustur. Yabanct ot

Aragtirma sirta  ekim  tarim kontrolii: Yabanci otlarla miicadele

sisteminde Augmented Deneme amaciyla 10.02.2021 tarihinde genis

Desenine gore her biri 25 siradan olusan
4 blok seklinde kurulmustur.

yaprakli yabanci otlara Hektas-Resital
Duo ila¢ kullanilmistir. Uygulama 60

Arastirmada uygulanan tarimsal ml/da hesabiyla yapilmistir. Daha sonra
islemler sirtlar  arasinda ¢ikan dar yaprakl

Toprak hazirligi: On bitki hasadi yabanct otlar ¢apa makinast ile
yapildiktan sonra deneme alaninda temizlenmistir.  Sulama: Calismada
sonbaharda ilk yagmurlardan sonra ekim bitkilere sulama yapilmasi amaciyla
oncesi pullukla derin siiriildiikten sonra, sirtlara  damlama  sulama  sistemi
diskaro c¢ekilmistir. Ardindan ekim dosenmistir. Ilk sulama uygulamasi
yapilmak iizere sirtlar agilmis ve markor bitkilerin sapa kalkma doneminde
ile tohum yatagi hazir hale gelmistir. yapilmis olup, 15 giin araliklarla

Ekim: Parsel alan1 0.2 x 3 = 0.6 m? olarak
ayarlanmig, sira ilizeri mesafe 5 cm
olacak sekilde her parsel 2 siradan
olusmus olup ekim islemi elle

tekrarlanmak {izere 5 defa sulama
yapilmistir. Verilen su miktar1 yetistirme
donemi boyunca toplam 425 mm/da
olarak belirlenmistir. Glibreleme:

yapilmistir. Calisma 7 Aralik 2020
Cizelge 4. Denemede verilen graniil giibre formlar1, uygulama zamani, sekli ve miktari

Tarih Kullanilan Uriinler | kg/da | % Aktif Bilesen/kg N P S K20 | Uygulama Sekli

07.12.2021 | Kompoze (20-20-0) | 28.0 20(N)-20(P) 557 | 557 | 0 0.00 | Serpme Yéntemi ile

02.03.2021 | Ure (46-0-0) 2.0 46(N) 088 | 0 0 0.00 | Serpme Yontemi ile
Potasyum Siilfat 4.12 51(K;0) 0 0 2.10 | Serpme Yontemi ile

17.03.2021 | Agromin K 32.8 25(K;0) 0 0 8.20 | Serpme Yontemi ile
Amonyum Siilfat 10 20.5(N)-24(S) 205 | 0 | 24 | 000 |Damlama Sulama Sistemi ile

01.04.2021 | Amonyum Siilfat 10 20.5(N)-24(S) 2.05 0 2.4 0.00 | Damlama Sulama Sistemi ile

16.04.2021 | Amonyum Siilfat 10 20.5(N)-24(S) 2.05 0 2.4 0.00 | Damlama Sulama Sistemi ile

11.05.2021 | Amonyum Siilfat 10 20.5(N)-24(S) 2.05 0 2.4 0.00 | Damlama Sulama Sistemi ile

27.05.2021 | Amonyum Siilfat 10 20.5(N)-24(S) 2.05 0 2.4 0.00 | Damlama Sulama Sistemi ile

kg/da basina toplam besin girdisi 16.7 | 557 | 12.0 | 10.30

Cizelge 5. Denemede verilen yaprak giibresinin formu, uygulama zamani ve miktar1 (g/da)

Tarih Kullamilan Uriinler | g/da | % Aktif Bilesen/Kg N KO |[MgO | B Fe [Mn| Zn
13(N), 5(K;0), 6.8(MgO),
17.03.2021 Agrumin TT 225 | 0.3(B), 2(Fe), 4(Mn), 3(Zn) 20.25|11.25| 153 |0.67| 45| 9 | 6.75
13(N), 5(K;0), 6.8(MgO),
1.04.2021 Agrumin TT 225 | 0.3(B), 2(Fe), 4(Mn), 3(Zn) 29.25[11.25| 153 |0.67| 45| 9 | 6.75
13(N), 5(K;0), 6.8(MgO),
16.04.2021 Agrumin TT 225 | 0.3(B), 2(Fe), 4(Mn), 3(Zn) 29.2511.25| 153 |0.67| 45| 9 | 6.75
13(N), 5(K,0), 6.8(MgO),
11.05.2021 Agrumin TT 225 |0.3(B), 2(Fe), 4(Mn), 3(Zn) 29.25 [ 11.25| 153 [ 067 45 | 9 | 6.75
13(N), 5(K;0), 6.8(MgO),
27.05.2021 Agrumin TT 225 | 0.3(B), 2(Fe), 4(Mn), 3(Zn) 20.25|11.25| 153 |0.67| 45| 9 | 6.75
g/da bagina toplam besin elementi girdisi 146.2 | 56.25 | 76.5 [3.35[225| 45 | 33.75
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Hasat: Hasat islemi 15.06.2021 tarihinde
orak aleti kullanilarak el ile yapilmstir.
Hasat edilen bitkiler tahil harman
makinesi ile harmanlanmistir.
Denemede incelenen bitkisel 6zellikler
ve inceleme yontemleri

Bayrak yaprak klorofil igerigi
(SPAD): SPAD 502 Chlorophyll-Meter
(Minolta. Osaka. Japan) aleti
kullanilarak, giinesin tepede (10.%0-12.%)
oldugu saatler arasinda bagsaklanma
doneminde Olgiilmiistiir.
Normalize edilmis vejetasyon indeksi
(NDVI): Olgiimler agik ve riizgarsiz
havada, bitki yilizeyinin yagmur, ¢ig
vs.’den 1slanmadigi donemde, giines
151811 yiiksek oldugu giiniin 11:%0-15:%
saatleri  arasinda  Green  Seeker
(Handheld crop) aleti kullanilarak
yapilmustir. Cihaz parsele yatay tutulup,
parselin tam ortasini dlgecek sekilde ve
parsel boyunca yiiriinerek en az 5 sn
boyunca &lgiim  yapilmustir.  Olgiim
basaklanma doneminde yapilmistir.
Yaprak alan indeksi: LAI-2200 (LI-
COR) Plant canopy analyzer cihazi
kullanilarak bagsaklanma doneminde, her
sirada yarim metre icerden cihaz toprak
seviyesinde tutulup ol¢iim alinmistir.
Bagaklanma giin say1si (giin): Bitki ekim
tarihi ile birlikte her parseldeki bitkilerin
%70'inde  basagin  bayrak yaprak
kinindan '2 oraninda ¢iktigi doneme
kadar gecen siire basaklanma giin sayis1
olarak hesaplanmustir.
Fizyolojik olum siiresi (giin): Bitki ¢ikis
tarihi ile her parseldeki bitkilerin %95
oraninda sarardig tarih arasindaki giin
sayis1 hesaplanmistir.
Bayrak yaprak dikligi (0-90 °C): Bayrak
yaprak ayasinin sapla yaptig1 0-90 °C’lik
ag1, skala olarak kullanilmis olup
basaklanma doneminde gozlemlenerek
puanlanmustir.

Bayrak yapragm kivrilmas:  (1-9):
Bayrak yapragin donmesiyle ilgili
gozlemler basaklanma  doneminde,

yapragin donme orani (katlanma), 1-9
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skalas1 kullanilarak (1= kivrilma yok
veya yaprak ucundan hafif¢e kivrilmas,
5= yaprak orta derecede kivrilmis, 9=
yaprak sikica kivrilmig) gdzlemlenerek
puanlanmistir.

Basakta mumsuluk (1-9): Basaklanma
doneminde basaktaki mumsuluk 1-9
skalasina gore go6zlemlenerek puan
verilmistir (1-yok veya cok zayif, 3-
zayif, 5-orta, 7-kuvvetli, 9-¢cok kuvvetli).
Sapta mumsuluk (1-9): Basaklanma
doneminde saptaki mumsuluk 1-9
skalasina gore gozlemlenerek puan
verilmistir (1-yok veya cok zayif, 3-
zayif. 5-orta, 7-kuvvetli, 9-¢ok kuvvetli).
Bitki boyu (cm): Hasat oncesinde her
siradan rastgele secilmis basagi olan 10
bitki, toprak seviyesinden en ugtaki
basak¢iga kadar olan kismi Ol¢tilmiistiir
(basak kilgiklar1 harig).

Sapin ortadan enine kesitinin kalinlik
durumu (mm): Hamur olum déneminin
baslangici ile tanenin sertlestigi donem
arasinda (Zadoks 80-92) 20 adet bitkide,
ana sapin yerden 5 cm yiikseklikteki
bolimiinden kesilerek enine kesitin
kalmhik  durumu  dijital  kumpas
kullanilarak belirlenmistir.

Metrekarede basak sayist (adet/m?):
Hasat oncesi, parsellerin metrekaredeki
basak saymmlar1 yapilmistir. Olgiim, bir
sirt lizerindeki 50 cm uzunlukta 2 sira
iizerinden yapilmis olup, daha sonra 1

metrekarelik alandaki basak sayist
hesaplanmustir.

Basak uzunlugu (cm): Her sirttan
tesadiifen almman 10’ar adet basak
orneklerinin uzunlugu olgtilerek
ortalamalarinin alinmasiyla
belirlenmistir.

Basakta basakcik sayis1i (adet): Her
sirttan tesadiifen alinan 10’ar adet basak
orneklerinin  basakgiklar1  sayilarak
ortalamalarinin alinmasiyla
belirlenmistir.

Basakta tane sayisi (adet): Her sirttan
tesadiifen alman 10’ar adet basak
orneginden elde edilen tanelerin sayilip
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ortalamalarinin alinmasi ile
belirlenmistir.
Basakta tane agirhigi (g): Her sirttan

tesadiifen alinan 10’ar adet basaktan elde

edilen taneler tartilip ortalamalan
hesaplanarak bagakta tane agirligi gram
olarak belirlenmistir.

Tane verimi (kg/da): Hasat sonunda, her
sirttan elde edilen tane triini 0.01 g
hassas terazide tartarak elde edilen
rakamlar kg/da cinsinden
hesaplanmustir.

Bin tane agirligi (g): Her sirttan alinan
orneklerden bin tane sayma cihazinda
400 adet tane sayilip tartilmis ve elde
edilen verilen ortalamasi 2.5 ile
carpilarak belirlenmistir.

Protein orani (%): Her sirttan alinan
orneklere tane protein oranini aninda
Olcebilen tasmabilir NIT ol¢iim cihazi
GrainSense ile Ol¢lilmiistiir.

Yas gluten orani (%): Her sirttan alinan
orneklere yas gluten oranmni aninda
Olcebilen tasimabilir NIT ol¢iim cihazi
GrainSense ile Ol¢lilmiistiir.

Hasat sonunda elde edilen gozlem
sonuglart Augmented Deneme Desenine
gore JMP Pro (13.0) istatistik paket
programi ile varyans analizine tabi
tutulmus ve ortalamalar arasindaki fark
DUNCAN’a gore belirlenmistir. Normal
dagilima uymayan veriler
transformasyona tabi tutulmustur.

BULGULAR ve TARTISMA

Bayrak yaprak klorofil igerigi
(SPAD) en yiiksek deger 60.93 ile 80
nolu genotipten, en diisik deger ise
4293 ile 68 nolu genotipten elde
edilmistir ve genotipler arasi ortalama
52.6 olarak elde edilmistir. Yildirim ve
ark. (2011), SPAD metre degerlerinin
tane verimiyle hem basaklanma hem de
tane dolum doneminde gicli iliski
gosterdigini  ve bu iliskinin  bitki
seleksiyonunda kullanilabilirligini
artirdigin1  belirtmislerdir. Normalize
edilmis vejetasyon indeksi (NDVI)
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bakimindan en yiliksek degere sahip
genotip 0.82 ile Avaric ve en diisiik
degere sahip genotip ise 0.62 Sagitario
genotiplerinden elde edilmistir. Thapa ve
ark. (2019), bugdayin biliylime mevsimi
boyunca NDVI 6l¢iimiiniin, fenolojik ve
morfolojik degisikliklerin tane verimi
tizerindeki etkisini  degerlendirmeye
yardimc1  olacagmi  bildirmislerdir.
Yaprak alan indeksi bakimindan en
yiksek degeri veren 6,15 ile Altinbasak
genotipi iken en diisiik degere sahip
genotipler 1.3 ile Young ve DZE-7
genotiplerinden elde edilmistir. Bayhan
ve ark. (2019), yaprak alani indeksi
degerinin  yiiksek  veya  diisiik
olmasindan ziyade her genotip icin
optimum degerinin belirlenmesinin daha
cok oOnem tasidigini bildirmislerdir.
Ekmeklik bugday genotiplerinden en
erken basaklanan genotip 138.7 ile 14
STEMRRSN 6037 genotipi olurken en
gec basaklanan genotip ise 162.56 ile
DZE-3 genotipinde gdzlemlenmistir.
Bilgin ve Korkut (2005), yaptiklart bir
calismada, bagsaklanma giin sayisinin az
oldugu genotiplerde, dane dolum
sliresinin uzadigini ve taneye giden besin
elementleri miktarinda artiglarin
oldugunu bildirmislerdir. Bayhan ve ark.

(2019), basaklanma sliresinin,
basaklanma sonrasinda olusacak
kuraklik, soguk zarar1 ve asir1 sicakliklar
gibi cevre faktdrlerinin  olumsuz
etkilerinin  derecelerini  belirlemede
onemli bir role sahip oldugunu
belirtmislerdir. Ekmeklik  bugday

genotiplerinden en yiiksek fizyolojik
olum giin sayis1 degerine sahip genotip
165.22 giin ile Goksu-99, DZE-3 ve YE-
51 genotiplerinden elde edilirken, en
diisiik deger ise 150.7 giin ile Aldane
genotipinde bulunmustur. Bayrak yaprak
dikligi bakimindan en yiiksek degeri
veren 82.82 ile 35 STEMRRSN 1157 ve
Beskoprii  genotipleri iken en diisiik
degere sahip 14.61 ile DZE-5 genotipi
olmustur. En yiiksek bayrak yaprak
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kivrilmasia sahip genotip 2.93 ile 13
STEMRRSN 6005 ve en diisiik bayrak
yaprak kivrilmasina sahip deger 0.97 ile
DZE-5 genotiplerinden elde edilmistir.
Basakta mumsuluk bakimindan en
yiiksek degeri alan 9.00 ile DZE-3.
Hakan ve YE-51 genotipleri olurken, en
diisiik basakta mumsuluk 3.95 ile
Tekirdag genotipinden elde edilmistir.
Sapta mumsuluk degeri en yiiksek olan
genotipler 9.00 ile 11 farkli genotipte
goriilmiistiir ve en diisiik deger ise 4.85
ile Tekirdag ¢esidinden elde edilmistir.
Ekmeklik bugday genotiplerinden en
yiiksek bitki boyu degerine sahip genotip
92.56 cm ile YE-71 genotipinden elde
edilirken, en diisiik deger ise 51.43 cm
ile Masaccio genotipinde bulunmustur.
Ayrica en yiiksek kontrol genotipi olan
Empire ¢esidinden yiiksek deger veren
genotip sayisi 6 ve en diislik degere sahip
olan kontrol genotipi olan DZ21-1
hattinin altinda deger veren genotip
sayist 4 adet olarak gozlemlenmistir.
Khan ve ark. (2002), Zeybek ve ark.
(2005), Soomro ve ark. (2009), bitki
boyunun ekim sikligindan etkilendigini
saptamiglardir. Genotiplerden en yiiksek
sap kalinlig1 degerine sahip genotip 4.59
mm ile DZE-2 ve 6STEMRRSN-6125
genotiplerinden elde edilirken, en diisiik
deger ise 2.7 mm ile 35 STEMRRSN
1162 genotipinde bulunmustur. En
yiksek metrekarede basak sayisi
degerine sahip genotip 557.7 basak/m?
ile YE-98 genotipinden elde edilirken, en
diisiik deger ise 103.53 basak/m? ile
DZE-12  genotipinde  bulunmustur.
Ekmeklik bugday genotiplerinden en
yiiksek basak uzunlugu degerine sahip
genotip 14.19 cm ile 27SAWSN-3014
genotipinden elde edilirken, en diisiik
deger ise 6.9 cm ile Esperia genotipinde
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bulunmustur. En  yiiksek  basakta
basake¢ik sayisi degerine sahip genotip
23.32 cm ile 14 STEMRRSN 6038
genotipinden elde edilirken, en diisiik
deger ise 15.12 cm ile Magenta
genotipinde belirlenmistir. Ozen ve
Akman (2015), basakta basakcik sayisi,
bagakta tane sayisini ve dolayisiyla tane
verimini de olumlu yonde etkiledigini
bildirmistir. En yiiksek bin tane agirlig
degerine sahip genotip 50,16 g ile 14
STEMRRSN 6055 genotipinden elde
edilirken, en diisiik deger ise 24,82 g ile
Eagle Rock genotipinde bulunmustur.
Rahman ve ark. (2009), bin tane
agirhginin genotipik karakter olmasina
ragmen cevresel faktorlerden
etkilendigini bildirmislerdir. Calismada,
ekmeklik bugday genotiplerinden en
yiikksek protein orani degerine sahip
genotip %19,37 ile YE-98 genotipinden
elde edilirken, en diisiik deger ise
%13,13 ile 13 STEMRRSN 6024
genotipinde bulunmustur. Bonfil ve ark.
(2004), kalite Ozelliklerinin  6nemli
derecede tanenin protein oraniyla iligkili
oldugunu ve bu protein miktarinin biiyiik
oranda ekolojik kosullar ve genotipe
bagli oldugunu bildirmistir. Kili¢ ve ark.
(2020), yaptiklar1 bir ¢alismada tanede
protein oranini normal sartlara sahip
DYB-K lokasyonunda %11.14, Golli
lokasyonunda ise  %15.2 olarak
bildirmislerdir. Ayrica dane doldurma
doneminde Gollii lokasyonunda 30 °C ve
lizeri seyreden sicakliklarin bitkilerin
fotosentetik aktivitesini  diisiirdiiglinii
buna bagli olarak vejetasyon devresinin
kisalmasimna ve asimilatlarin o6zellikle
karbonhidratlarin dane icinde
birikiminin azalmasina sebep oldugunu
bildirmislerdir.
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Cizelge 6. Arastirmada incelenen ekmeklik bugday genotiplerine ait ortalamalar ve varyans

analiz sonuglari

Yaprak Bayrak Bayrak
Alan Fizyolojik  Yaprak Yaprak
Indeksi Basaklanma Olum Dikligi  Kivrilmast
SPAD NDVI (YAI) Giin Sayisi (giin) (0-90 °C) (1-9)
Ortalama 52.6 0.73 3.5 145.27 157.46 55.2 1.95
F Degeri 3.3447* 09472 09701  4.8501* 1.4534 8.7099*  1.8031
V.K. (%) 3.6 6.01 1158 1.47 1.58 9.72 17.95
LS| 6.57 0.15 3.36 7.4 8.62 18.62 1.28
En Yiiksek Degere Sahip Genotip 60.93s0 0.829  6.15g 162.5676  165.2219-76.70 82.821061  2.952
En Diigiik Degere Sahip Genotip  42.9363  0.6232  1.340-80 138.750 150.77 14.617s 0.977
En Yiiksek Kontrol Cesidi
Uzerindeki Genotip Sayist 15 20 15 13 16 18 24
En Diistik Kontrol Cesidi
Uzerindeki Genotip Sayisi 12 28 34 35 4 40 25

*:0.05 diizeyinde 6nemli

Cizelge 7. Arastirmada incelenen ekmeklik bugday genotiplerine ait ortalamalar ve varyans

analiz sonuglari

Sapin
Ortadan
Enine
Kesitinin
Bagakta Sapta Kalinlik m?de Bagak
Mumsuluk Mumsuluk Durumu Basak Uzunlugu
(1-9) (1-9) Bitki Boyu (cm) (mm) Sayisi (cm)
Ortalama 6.77 8.3 67.89 3.82 290.8 10.13
F Degeri 5.5736* 2.421* 3.04* 1.004 2.7828* 20.095
V.K. (%) 8.63 7.29 8.54 10.35 16.62 11.33
LSI 2.03 2.1 20.14 1.37 167.78 3.98
En Yiiksek Degere Sahlp Genotip 975.20.70 948»63-8»76-20-28-34»39-42-82-70 925672 4-5975-66 5577173 141955
En Disiik Degere Sahip Genotip 3.95;; 4,853, 51.435 276 103.53g5 6.9:7
En Yiiksek Kontrol Cesidi
Uzerindeki Genotip Sayist 22 11 6 6 32 11
En Diisiik Kontrol Cesidi
Uzerindeki Genotip Sayisi 18 13 4 16 32 7

*:0.05 diizeyinde 6nemli

Cizelge 8. Arastirmada incelenen ekmeklik bugday genotiplerine ait ortalamalar ve varyans

analiz sonuglari

Basakta
Bagakta  Tane Tane Protein  Yas Gluten = Basakta

Tane  Aguligi  Verimi Bin Tane Orani Orani Bagakgik

Sayisi (9) (kg/da) Agirhig (%) (%) Sayis1
Ortalama 56.29 196  227.97 34.46 16.13 36.2 19.89
F Degeri 1.0178 0.7343 0.8521 0.5861 0.8418 1.4626 1.8746
V.K. (%) 11.84 14.19 5.38 19.77 5.86 5.77 5.56
LSI 45.74 242  221.05 23.65 3.28 7.25 3.84
En Yiiksek Degere Sahip Genotip  93.41s0 3.950 375.747 50.1653 19.3773 43.3673 23.3251
En Diisiik Degere Sahip Genotip ~ 20.413s  0.833 89.4310 24.8214 13.1343 29.443 15,1224
En Yiiksek Kontrol Cesidi
Uzerindeki Genotip Sayis 35 30 13 34 15 15 28
En Diisiik Kontrol Cesidi
Uzerindeki Genotip Sayist 33 26 5 7 5 5 35

*:0.05 diizeyinde 6nemli
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Cizelge 9. Incelenen 85 tane ekmeklik bugday genotipine ait korelasyon katsayilar1 ve dnemlilik

seviyeleri

v Proein%|YG%  [FOS  [BGS  |SPAD |LAI NDVI MBS [BYD |BYK |BM |SM [BB [BU |k  [BBS [BTS |BTA
Protein % 0,281
YG% Q28+ | 09997
FOS 0028 [ 0332 | 0327
BGS 0008 | 024* | 01 | o512
SPAD 0137 | 0005 0,005 0137 | -0182
LAI 019 | oos4 | o087 | -003 | 02827 | 01
NDVI 0228* | 0062 0059 | 0062 | 016 | -0122 | 0578
MBS 0244 ] 0200 | 0202 | 049 | 0361 | 002 | 047 | 04
BYD 008 | 003 | 0106 | 0018 | 045 | 015 | 0083 | 009 | -0041
BYK 0088 | -0283%| -0280% | -0425%| -0286™| -0219% | 0039 | 0002 | -0005 | 0314
BM 0360% | 0061 | 0059 | 0193 | 0430% | 0005 | 02787 | 0184 | 0212+ | 017 | 0169
SM 0309% | 001 | -0u3 | 0084 | 0412 | 0052 | 0092 | 0048 | 0029 | 003 | 00% | 0pgH
BB 0185 | 0040 | 0083 | 0169 | 0175 | 0096 | 015 | 02627 | 0026 | 0076 | 02%* | 0083 | 00%
BU 060 | 012 | 0138 | 0170 | 0235+ | 0115 | 0168 | 0188 | 0115 | 0181 | 0288 | -0018 | 0068 | 0819
5K Q07 | 0062 | 0063 | -0005 | 0134 | 0016 | 0285 [ 0200% | -0.27 | 0148 | 0006 | 0002 | 011 | 0342 | 0499
BBS 0M7 | 0104 | 0208 | -0057 | 004 | 0004 | 0232* | 0227 | 0187 | 0113 | 006L | 0402 | 013 | 0452+ | 06L7* | 0531
BTS 004|025t | 023 | 004 | 04007 0001 | 0064 | 0177 [ 0315%] 0207 | 0162 | 02957 0005 | 034+ | 0526 | 0459+ | 053%™
BTA 0075 | 0207 | 0216 | 0165 [ -0420%) 0046 | -0179 | -0230% [ -0319"| 0199 | 0227% [ -0257**| -0006 | 0438** | 0576** | 0477 | 0419™* | 0869**
BA 0130 | 0064 | 0065 | 0105 | -0242¢ | 0078 | 0277 0155 | 0192 | 0092 | 0208* | -0098 | 0031 | 0438% | 0362 | 0274+ | 0025 | 0219* | 06LH

* %5, ** %1 diizeyinde onemli

TV: Tane verimi, YG: Yas gluten, FOS: Fizyolojik olum siiresi, BGS: Basaklanma giin sayis1 MBS: Metrekarede basak sayisi, BYD:
Bayrak yaprak dikligi, BYK: Bayrak yaprak kivrilmasi, BM: Bagsakta mumsuluk, SM: Sapta mumsuluk, BB: Bitki boyu, BU: Basak
uzunlugu, BBS: Basakta basak¢ik sayisi, BTS: Basakta tane sayisi, BTA: Basakta tane agirligi, BA: Bin tane agirhigi, SK: Sap

kalinlig1.

Denemeye alinan 85 tane ekmeklik
bugday  genotipinin  ele  alinan
karakterleri arasindaki ikili iligkiler
belirlenmis ve elde edilen sonuglar
Cizelge 9’da verilmistir. 85 tane
ekmeklik bugday genotipinin ele alinan
karakterler arasindaki ikili iligkiler
incelendiginde tane verimi ile protein
orant ve yas gluten orani arasinda
istatistiki yonden olumsuz fakat dnemli
iliskiler belirlenirken, NDVI,
metrekarede basak sayisi, basakta
mumsuluk ve sapta mumsuluk arasinda
olumlu ve 6nemli iligkiler belirlenmistir.
Protein orami ile yas gluten orani,
fizyolojik olum siiresi, basaklanma giin
sayisi ve metrekarede basak sayisi
arasinda olumlu ve O6nemli iliskiler
belirlenirken, bayrak yaprak kivrilmasi,
basakta tane sayisi ve basakta tane
agirh@r arasinda  istatistiki  olarak
olumsuz ve Oonemli iliskiler
belirlenmistir. Yas gluten oram ile
fizyolojik olum siiresi, basaklanma giin
sayist ve metrekarede bagsak sayisi
arasinda olumlu ve Onemli iliskiler
belirlenirken, bayrak yaprak kivrilmasi,
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basakta tane sayist ve bagakta tane
agirh@ arasinda  istatistiki  olarak
olumsuz ve Oonemli iligkiler
belirlenmistir. Fizyolojik olum siiresi ile
basaklanma giin sayisi arasinda olumlu
ve onemli iliskiler bulunurken, bayrak
yaprak kivrilmasi arasinda istatistiki
olarak olumsuz ve Onemli iliskiler
belirlenmistir. Basaklanma giin sayist ile
LAI, metrekarede basak sayist ve
basakta mumsuluk arasinda olumlu ve
onemli iligkiler belirlenirken, bayrak
yaprak kivrilmasi, basak uzunlugu,
basakta tane sayisi, basakta tane agirlig
ve bin dane agirlig1 arasinda istatistiki
olarak olumsuz ve Onemli iliskiler
belirlenmistir. SPAD ile bayrak yaprak

kivrilmast arasinda istatistiki olarak
olumsuz ve onemli iliskiler
belirlenmistir.
SONUC

5 ekmeklik bugday kontrol

genotipinin ve 80 farkli ekmeklik
bugday genotipinin kullanildigt bu
arastirmada; bayrak yaprak klorofil
icerigi, normalize edilmis vejetasyon
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indeksi, yaprak alan indeksi, bagaklanma
giin sayisi, fizyolojik olum siiresi, bitki
boyu, bayrak yaprak dikligi, bayrak
yaprak kivrilmasi, basakta mumsuluk,
sapta mumsuluk, sapin ortadan enine
kesitinin kalinlik durumu, metrekarede
basak sayisi, basak uzunlugu, basakta
basakcik sayisi, basakta tane sayisi,
basakta tane agirligi, tane verimi, bin
tane agirligi, protein orani ve yas gluten
orani ozellikleri incelenmistir.
Uygulanan  giibreleme  yOnteminin
ekmeklik bugday genotiplerinde kaliteyi
pozitif yonde arttirdig1 goriilmiistiir buna
istinaden verimlerde diislis meydana
gelmistir. Incelenen 85 genotip goz
Oniine alindiginda tane verimi ve kalite
bakimindan 6n plana ¢ikan 76, 64, 59,
45, 55, 73, 49, 53, 46 ve 42 nolu

genotiplerin  yapilacak olan 1slah
caligmalarinda gen materyalleri olarak
faydalanilabilir.
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Ozet

Teknolojinin gelismesi ve verinin 6neminin artmasiyla akilli sebekelerin 6nemi ve etkisi her gecen giin
artmaktadir. Akilli sebekelerde sensorler, akilli sayaglar, akilli reaktif gii¢ réleleri gibi verilerin toplanmasina yardimei
olan cihazlar bulunmaktadir. Elektrik gii¢ tiikketim verileri, toplanan veri tiirlerinden birisidir. Modern gii¢ sisteminin
gelisimi boyunca yiik tahmini temel konu olmustur. Akilli sebekelerde enerji tiikketim profillerinin kestirimi sonucunda
enerji arzinin planlamasi, sebeke bakim siirelerinin kestirilmesi gibi konularda kullanilmaktadir. Yiik tahmininde
istatiksel yontemler, zaman serisi yontemi ve son zamanlarda popiiler olan yapay sinir aglart metodu kullanilmaktadir.
Yapilan bu ¢aligmada elektrik enerjisi yiik tahmini i¢in yapay sinir ag1 modelleri kullanilmistir. Calismada kullanilan
veriler, Amerika Birlesik Devletleri’nin Eastern Kentucky eyaletinin enerji tiikketim verilerinden alinmistir. Veriler
yapay sinir agina verilmeden dnce normalizasyon iglemi ile standartlastirilmistir. Elektrik yiik tahmini i¢in yapay zeka
tabanli tahmin algoritmasi olan Yenilemeli Sinir Ag1 (YSA), Yenilemeli Sinir Ag1 Tabanli Uzun-Kisa Siireli Bellek
(UKSB) ve Evrisimsel Sinir Agi-Uzun-Kisa Siireli Bellek (ESA-UKSB) beraber kullanilmistir. Kentucky eyaleti enerji
tiiketim verileri bu ii¢ model {izerinde, her biri 50 doniim (epoch) yapilarak, kayip fonksiyonu ise “Adam” en iyilestirici
kullanilarak egitilmistir. Egitilen modeller ayni test kiimesi lizerinde denenip elde edilen verilerle elektrik tiiketim enerji
miktarlar1 tahmin edilmeye ¢alisilmigtir. Bu modeller; tahmin edilen veriler ile gergek veriler, ortalama kare hata ve
ortalama mutlak hata katsayilar1 secilip karsilagtirilarak degerlendirilmistir. Modellerden elde edilen verilerin
karsilagtirmasi sonucunda Evrigimsel Sinir Agi-Uzun-Kisa Siireli Bellek modelinin diger iki modellere gore test verileri
iizerinde en az hata orani verdigi sonucuna ulagilmigtir.
Anahtar Kelimeler: Elektrik yiik tahmini, yenilemeli yapay sinir ag1, evrigimsel sinir ag1, uzun-kisa siireli bellek, akilli
sebeke

Comparision Of Artificial Recurrent Neural Network For Load Forcasting

Abstract

With the development of technology and increasing importance of data, the importance and impact of smart
grids is increasing day by day. In smart grids, there are devices that help collect data such as senors, smart meters, smart
reactive power relays. Electrical power consumption data is one of the data types collected. Load estimation has been
a key issue throughout the development of the modern power system. Estimation of energy consumption profile in
smart grids is used in the planning of energy supply, estimation of grid maintenance times. Statistical methods, time
series method and recently popular artificial neural network method are used in load estimation. In this study, artificial
neural network models were used for electrical energy load estimation. The data used in the study were taken from the
energy consumption data of the Eastern Kentucky state of the United States. Before the data were given to the artificial
neural network they were standardized by the normalization process. Reccurent neural network (RNN), Long short
term memory (LSTM) and Convolutional neural network-Long short term mermory (CNN-LSTM), which are Artificial
intelligence-based prediction algorithms, were used together for electrical load estimation. State of Kentucky energy
consumption data were trained on these models using the Adam optimizer, each with fifty epcoch and loss functions.
Kentucky state energy consumption data were trained on these three models, each one 50 acres (epoch) and using the
"Adam" optimizer as the loss function, too. The trained models was tried to estimate the electricity consuption energy
amounts on the same test set. These models were evaluated by selecting and comparing the estimated data with the
actual data by choosing the mean square error and mean absolute error coefficients. As a result of the comparison of
the data obtained from the models, it was concluded that the Convolutional Neural Network- Long Short-Term Memory
(CNN-LSTM) model gave the least error rate on the the test data compared to the other two models.
Keywords: Electricity load forecasting, LSTM, RNN, LSTM-CNN, smart grid
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GIRIS

Teknolojinin gelismesi ve verinin
Ooneminin artmasiyla akilli sebekelerin
onemi ve etkisi her gegen giin
artmaktadir. Akillh sebekelerde
sensorler, akilli sayaglar, akilli reaktif
gii¢ roleleri gibi verilerin toplanmasina
yardimct olan cihazlar bulunmaktadir.
Elektrik gii¢ tiiketim verilerde toplanan
veri tlirlerinden birisidir. Modern giic
sisteminin gelisimi boyunca yiik tahmini
temel konu olmustur. Uzun dénemli yiik
tahmini, glic sistemi alt yapisina ve
planlanmasina yardimci olmay1
amaglamaktadir. Orta ve kisa donem yiik
tahmini sistem yonetimi ic¢in faydali
olabilir(Welcong Kong et al., 2017).
Literatiirde elektrik yiik tahmini {izerine
bircok g¢alisma vardir. Son zamanlarda
popiiler olan ve diger modellere gore
dogrulugu yiiksek olan yapay sinir aglari
modelleri ¢ok tercih edilen modeller
olarak karsilasilmaktadir. Wenjie Lu ve
arkadaslar1 (2020) yaptiklar1 ¢alismada,
CNN-LSTM tabanli borsa tahmin
fiyatlamas1 caligmas1 yapilmistir. Bu
calismada olusturulan modelde veriler,
ilk dnce CNN katmanindan, sonrasinda
LSTM  katmanindan  gegirilmistir.
Calismada MLP (Multilayer Perceptron)
CNN, RNN, LSTM,CNN-RNN,CNN-
LSTN modelleri ayni veri iizerinde test
edilmis olup MAE (Mean absolute error
) ve RMSE (Root mean square error)
dogruluk degerleri alinarak karsilastirma
yapilmstir.  Yapilan  karsilastirmada
CNN-LSTM modeli, ortalama mutlak
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deger hatas1 27.564 ve karekok ortalama
hatas1 39.688 ile modeller arasinda en
diistik hata degerini alarak en iyi model
oldugu saptanmistir. Tiirkiye i¢in
yapilan calismalarda elektrik tiiketim
tahmini calismalari yapilmistir.
Hamzagebi  c¢alismasinda  1970’ten
giintimiize {ilkenin biiylimesiyle paralel
elektrik tliketim degerlerinin artigini
gostermis. Calismasinda tiikketim
degerlerini endiistri, konut, tarim ve
ulasim  olarak dort ana  baslikta
toplamistir. Olusturdugu yapay sinir agi
modeli ile tiiketim degerlerini tahmin
etmis gercek degerleri ayirdigi dort ana
baglikta hata degerlerini
gostermistir(Coskun Hamzagebi, 2006).

MATARYEL ve YONTEM

Yik  tahmininde  istatiksel
yontemler, zaman serisi yontemi ve son
zamanlarda popiiler olan ve yapay sinir
aglar1 metodu kullanilmaktadir.

Yapay sinir aglari

Yapay sinir aglar1 insan beyni
caligmas1 ornek alinarak modellenmistir.
Bu boliimde veriler iizerinde uygulanan
modeller agiklanmustir.

Evrisimsel sinir ag1 (ESA)

ESA, sinir agmin ileri besleme
tirtidiir. Goriintii isleme ve dogal dil
islemede iyi sonuclar vermektedir( Y.
Xue, C. Wang, and C. Miao, 2020). ESA
caligma yapist sekil 1°de gosterilmistir.
ESA baglica Evrisim katmant ve
havuzlama katmani olarak iki boliimden
olusmaktadir.
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Evrisim Katman: - Havuzlama Katmam

Diizlestirme Tam Bagh Katman

%

Ozellik Cikarma

%

Simflandirma

Sekil 1. ESA ¢alisma bigimi

Sekil 1’den de goriilecegi iizere, giris
olarak verilen resim standartlastirilarak
siyah-beyaz goriintii haline getiriliyor.
Sonrasinda, evrigim islemi
gerceklestirilmektedir. Evrisim, rastgele
degerlere sahip goriintii filtresinin giris
goriintlistin degerleri ile yapilan isleme
denmektedir(Ali Ar1 ve ark.,, 2019).
Evrisim igleminden sonra goriintiiniin
belirgin ve 6nemli 6zellikleri ¢ikartilir.
Sirastyla yapilan evrisimsel iglemler
arasina havuzlama yapilarak verinin
boyutu azaltilarak daha hizli ve sinir
agina gereksiz  kisimlarin  gitmesi
engellenmis olur (Berna Ari, 2017).
Birkac¢ kez evrisim ve havuzlama islemi
yapildiktan sonra elde edilen matrisi

vektor  haline  getirebilmek  icin
diizlestirme islemi yapilir. Diizlestirme
isleminden sonra elde edilen vektor,
yapay sinir agma verilir ve tahmin
degerleri ile gercek degerler arasindaki
hata  miktarma  gére  agirliklar
giincellenir.
Yenilemeli Yapay Sinir Aglar1 (YSA)
Yenilemeli sinir aglari, dogal dil
isleme siirecleri, konusmalarin
tanimlanmast  ve  zaman  serisi
tahmininde giiclii bir yetenege sahip
yapay sinir agidir (Chujie Tian ve ark.,
2018). Yenilemeli sinir agmin calisma
yapist sekil 2°de gosterilmistir (Salah
Bouktif ve ark., 2018).

A

==

Al
3

A

®

®

@ >
@ >

Sekil 2. Yenilemeli sinir ag1 yapisi
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Yenilemeli sinir agi, benzer gorevleri
yerine  getirmek  i¢in  siralanmis
elemanlardan olusmaktadir. Her bir
elemanin girisi bir Onceki dizinin
elemanin  ¢ikisindan  alinmaktadir.
Yenilemeli sinir aglarinin  6nemli
ozelligi, kaydedilen bilginin bir sonraki
elamana aktarilabilmesidir(Salah
Bouktif ve ark., 2018). Yenilemeli sinir
ag1 gecmis donem degerlerinden sadece
bir Onceki verileri almasi konusunda
dezavantajinin olmasinin yaninda geri
yayilimda, tlirev islemlerinde ve tiirevin
sifir  oldugu durumlarda &grenme

gergeklesmemesi  dezavantajlarina da
sahiptir. Bu problemlerin {istesinden
gelebilmek icin yenilemeli sinir agini
temel alan kisa siireli belek sinir agi
modeli olusturulmustur.

Uzun-Kisa Siireli Bellek Yapay Sinir
Aglarn (UKSB)

Uzun Kisa siireli bellek (UKSB,
“LSTM, Long Short Time”) modeli
Schmidhuber  tarafindan 1997°de
sunulmustur (Wenjie Lu ve Ark., 2020).
UKSB yapisi sekil 3’de gosterilmektedir
(Wenjie Lu ve Ark., 2020).

(h)
&Y
- N
G (X >C,
Unutma f
Kapist | I‘:]
g
ﬁ-:,_?n > h,
2 4 £y A >,
E. |
pg Girig Cikis
Kapist Kapist

Sekil 3. UKSB Yapisi

UKSB hafiza hiicresi, Unutma gegiti,
Cikis gegiti, Giincelleme gegiti olmak
tizere dort bolimden olusmaktadir. Bir
onceki elemandan ¢ikan c¢ikis degeri,
yani ht—1 ile, giris degeri Xt degeri

olarak formiile edilir. Unutma gegiti,
Glincelleme geciti ve Cikis Gegidi’nin
denklemleri (1), (2) ve (3) numaral
denklemlerle gosterilmektedir.

ft=oc(Wf *[ht —1,Xt] + bf) (1)

Ut = a(Wu = [t — 1,Xt] + bu) (2)

ot = a(Wo * [ht — 1,Xt] + bo) (3)
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Aday degerin hesaplanmasi icin de (4)
numarali denklem kullanilmaktadir.

Ct = tanh(Wf * [ht — 1, Xt] + bf) (4)
Bir onceki degerin unutulacagi veya
giincellenecegine (5) numarali denklem
sonucunda karar verilmektedir.
Ct=Ut+Ct+ft «Ct—1(5)
UKSB’nin Cikis degeri h(t) ise, cikis
kapisinin degeri ile hiicrenin ¢ikis degeri
carpilarak elde edilmektedir. Bu deger,
(6) numarali denklem ile gosterilmistir.
ht = Ot = Ct (6) (Salah Bouktif ve ark,
2018).

Veri Paketi

Bu c¢alismada  kullanilan  veriler,
(https://www.kaggle.com/robikscube/ho
urly-energy-consumption, 1 Mart 2022)

web sayfasindan alimmistir. Amerika
Birlesik Devletleri’nde enerji iletim
organizasyonu olan PJM tarafindan
paylasilan verilerde yer alan Eastern
Kentucky eyaletinin enerji tiiketim
verileri kullanilmistir. 31.12.2013 ile
02.01.2018 arasindaki tarihleri arasinda
yer alan giinlerin her saatine ait tiiketim
verileri  almmis 45334  satirdan
olusmaktadir.  02.01.2017-02.01.2018
tarihleri arasindaki 13871 6rnek, test veri
seti; 31.12.2013-02.01.2017 arasindaki
31463 ornek ise egitim veri seti olarak
ikiye ayrilmistir. Ornek olarak, veri
setinin ilk 5 satin Cizelge 1°de
verilmigtir. Verilerin tiiketilen  gii¢
degerlerinin  giinliik ortalamas1  ve
toplamu sekil 4’te verilmistir.

Cizelge 1. Tiiketim verilerinin ilk bes satir1

Datetime

0 2013-12-31 01:00:00

1 2013-12-31 02:00:00

2 2013-12-3103:00:00

3 2013-12-31 04:00:00

4 2013-12-31 05:00:00

EKPC_MW
1861.0
1835.0
1841.0
1872.0

1934.0
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Sekil 4. Tiiketilen Gii¢ Degerlerinin Giinliik Ortalamasi ve Toplami

Modelin Degerlendirilmesi

Model c¢iktilarindan  elde  edilen
sonuclarin degerlendirilmesi i¢in bir¢ok
performans Olgiitii bulunmaktadir. Bu

1
MAE = —+3/L; lyp — ycl

caligmada, ortalama mutlak hata (denk.
7) ve ortalama kare hatasi (denk. 8)
performans Olg¢iitli olarak secilmistir.

()

RMSE = \/% * YN |(yp —yc)?| (8) (Cagatay Catal, Ahmet Kasif, 2021)

Model gelistirme

Bu c¢alismada, elektrik yiik
tahmini icin Yenilemeli Sinir Ag1
(YSA), Uzun Siireli Bellek (UKSB) ve
UKSB ile Evrigsimsel sinir aginin birlikte
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kullanildigr UKSB-ESA olmak iizere {i¢
farkli model test edilmistir. Modelleri
gelistirmek i¢in agik kaynakli Python
programlama dili kullanilmis olup model
diyagrami sekil 5°te verilmistir.
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giris verisi

Aciklayici Veri Analizi

iH

Verinin standartla;tmlma%

( Evrigimse! Sinir Ag: >
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Hatanin Hesaplanmas:

modelin kaydediimesi

0
gl

Test kimesi verisine
modelin uygulanmasi

y

Sonug

Hata oranina gére
agirlikiann gtncellenmesi

Sekil 5. ESA-UKSB Modelinin egitim test ve tahmin siiregleri diyagrami

Modellerden Elde Edilen Ciktilar
Yapay Sinir Aglar1 modelleri, her biri 50
dontime (“epoch”) sahiptir. Kayip
fonksiyonu “Adam optimizer”
kullanilirken tahmin edilen ve gergek
degerler arasinda hata orani
hesaplanirken Ortalama kareler hatasi
(“mean squared error”) alinmistir.

Yenilemeli Sinir Ag1 (YSA)

Yenilemeli Sinir Agi modeli ile
egitim verileri  egitildiginde  kayip
fonksiyonun hizli bir sekilde diisiisiin
oldugu ve besinci donemden sonra kayip
degerinin ayni kaldig1 gozlenmistir(Bkz.
Sekil 6).

Model Dogruluk semas:

co7

006

D O0S

c o4

Kayip

003

D02 4

001

o 10 20

Donemiler

30 ao S0

Sekil 6. RNN Kayip fonksiyonun egim semasi
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Tahmin ve Tuketim verilen

000 003

o0 00

Sekil 7. RNN Test kiimesi ve Tahmin edilen degerler

Tahminlerin Mutlak ortalama hatas1
55.4059, karekok ortalama hatasi ise
7288.7373 c¢ikmistir. Tahmin ve Test
grafikler sekil 7°de verilmistir.
Yenilemeli Sinir Ag1 Tabanh Uzun
Kisa Siireli Bellek (USKB)

Yenilemeli Sinir Ag1 Tabanli Uzun Kisa
Stireli  Bellek ile egitim verileri
egitildiginde kay1p fonksiyonunun yirmi
besinci donemden sonra sabit kaldigi
gozlenmektedir (Bkz. Sekil 8).

Model Dogruluk semas:

0012

0.010

©.008

Kayip

0006

0004 H

0.002

T T
o 10

T
20

T
30

Danemler

Sekil 8. Kayip fonksiyonun egim semast
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Tahmin ve Tuketin veriler

001 — Tokatm verilen

—— LSTM Tshmini

000

000

1500

a0

g 10000

Sekil 9. UKSB Test kiimesi ve Tahmin edilen degerler

Tahminlerin Mutlak ortalama hatasi
40.9299 karekok ortalama hatasi ise
4692.5205 c¢ikmustir. Tahmin ve Test
grafikler sekil 9°da verilmistir.
Evrisimsel Sinir Ag1— Yenilemeli Sinir
Ag1 (ESA-UKSB)

Evrisimsel ~ Sinir  Agt -
Yenilemeli Sinir Ag1 ile egitim verileri
egitildiginde  kayip  fonksiyonunun
kirkinct donemden sonra sabit kaldigt
gozlenmektedir. (Bkz. Sekil 10)

Model Dogruluk semas

000430

O 0O3s5 A

0.0020

C.0025

Kayp

00020

00015 A

c.0010

20

30

Doanemiler

Sekil 10. Kay1p fonksiyonun egim semasi

Yapilan c¢aligmada veriler, dort yillik
verilerle egitildikten sonra son bir yilin
verileri ile test edilmistir. Son iki yila ait
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test verilerinin tahmin degerleri sekil
11°de gosterilmigtir.
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Tahmin ve Tuketim verien

B0 { — Tkctim vesiker:

—— LSTNCNN Tmin

00

%

500

Sekil 11. LSTM Test kiimesi ve Tahmin edilen degerler

Tahminlerin Mutlak ortalama hatasi
37.9985, karekok ortalama hatasi ise
3891.7939 c¢ikmustir. Tahmin ve Test
grafikler sekil 11°de  verilmistir.
Yenilemeli Sinir Ag1, Uzun Kisa Siireli
Bellek, Ag1ve Uzun Kisa Siireli Bellek,-

Evrigimsel ~ Sinir  Ag1  modelleri
karsilagtirma yapildiginda USKB-ESA
modelinin veri seti lizerindeki Ortalama
Mutlak Hata degerinin en az oldugu
gozlenmistir.(Bkz. Sekil 12).

Mean absclute emror

o
RNN

LST™M

LSTM-CNN

models

Sekil 12. Modellerin ortalama mutlak hata oranlar1 ile karsilagtirilmasi

SONUCLAR

Yenilemeli Sinir A& (YSA),
Uzun Kissa Siireli Bellek (UKSB)ve
Evrisimsel Sinir Agi(ESA) gibi derin
ogrenme metotlar1 bir ¢ok alanda
kullanilmaktadir. Uzun Kisa Siireli
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bellek hafiza hiicresi sayesinde daha
onceki bilgileri yenilemeli sinir agina
gore hafizasinda tutabilmektedir. Ayrica
ise yaramayan bilgileri ise unutma
gecidinden gecerek unutulmasi gereken
bilgiler unutulmaktadir. Uzun Kisa
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Stireli bellek ile Evrisimsel Sinir Agi
modeli birlikte kullanilarak modeller
gelistirilmistir. Bu modelde ise Evrigim
islemi katmani ile verinin oOzellikleri
cikartilir  ancak ¢ikartilan  6zellik
boyutlart ¢ok yiiksek oldugundan
havuzlama katmani1 sokularak egitim
maliyetinin azaltilir ve modelin hizli
calisabilmesi saglanir. Matris seklinde
edilen veriler vektor haline getirebilmek
icin  diizlestirme  islemi  yapilir.
Diizlestirme isleminden sonra elde
edilen vektor, Uzun Kisa Siireli Bellek
Modeline verilir. ESA-UKSB Modeli
ozellik c¢ikarimi  sayesinde UKSB
Modeline gore iyilestirilme saglanmigtir.
Bu calismada, elektrik enerjisi tiiketim
tahmininde yapay yenilemeli sinir agi
modellerinin  (YSA, UKSB, UKSB-
ESA) karsilastirilmast yapilmistir. Veri
olarak, Amerika Birlesik Devletleri
Eastern Kentucky eyaletinin enerji
tilketim degerleri kullanilmigtir. Modeler
Veri seti lizerinde test edilmistir.
Ortalama Mutlak Hata degeri iizerinden
modeller karsilastirilmistir.
Karsilastirmalardan, USKB-ESA
modelinin veri seti {izerindeki Ortalama
Mutlak Hata degerinin en az oldugu
gozlenmistir.
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Ozet

2018 yilinda Kahramanmaras Siitcii imam Universitesi, Tarla Bitkileri Boliimii Arastirma alaninda yiiriitiilen
caligmada organik diizenleyicilerden leonardit, solucan ve sigir giibresi kullanilmistir. Organik diizenleyiciler 250 kg
dal, 500 kg da?, 750 kg da* ve 1000 kg da oraninda topraga uygulanmistir. Caligmada kumlu killi tin biinyeli topraga
farkli organik diizenleyici uygulanarak topraklarin nem sabiteleri ve hidrolik iletkenlik 6zelliklerinin belirlenmesi
amaglanmistir. Arastirma kapsaminda deneme parsellerinden leonardit, solucan ve sigir giibresi uygulamalari
oncesinde alinan toprak Ornekleri 6 aylik inkiibasyon sonrasi incelenmistir. Elde edilen verilere gore, topraklarin
organik madde (%), tarla kapasitesi (%), hidrolik iletkenlik (cm h) ve yarayish suigerigi (%) artan leonardit, solucan
ve sigir giibresi uygulamalari ile artis gostermistir. Ayrica toprak degiskenleri (tarla kapasitesi, yarayisl su, hidrolik
iletkenlik ve organik madde) ile giibre uygulamalari arasinda 6nemli farkliliklar tespit edilmistir (p<0.01). Topraklarda
uygulama Oncesi ve sonrasi elde edilen veriler kiyaslandiginda, leonardit, solucan ve sigir giibresi uygulamalarimin
olumlu yonde etkisi saptanmistir. Bu sonuglar, organik diizenleyicilerin igerdigi organik madde miktar1 ile
iligkilendirilmistir.
Anahtar Kelimeler: Organik diizenleyiciler, nem sabiteleri, hidrolik iletkenlik

The Effect of Different Organic Regulators On Soil Moisture Constants And Hydraulic
Conductivity

Abstract

This study was carried out in Kahramanmaras Siit¢ii Imam University, Field Crops Department in 2018. In
the experiment, organic regulators leonardite, earthworm and cattle manure were used. Organic regulators were applied
to the soil in amounts of 250 kg da%, 500 kg da*, 750 kg da* and 1000 kg da. It was aimed to determine the moisture
constants and hydraulic conductivity properties of soils by applying different organic regulators to sandy clay loam
textured soil. Soil samples taken from the treatment plots before the application of leonardite, vermicompost and cattle
manure were incubated for 6 months and then examined. According to the results, the organic matter (%), field capacity
(%), hydraulic conductivity (cm h) and useful water (%) content of the soils increased with the increased leonardite,
vermicompost and animal fertilizer applications. On the other hand, significant differences were found between soil
variables (field capacity, useful water, hydraulic conductivity and organic matter) and fertilizer applications (p<0.01).
When the data obtained before and after the application in soils were compared, a positive effect of leonardite,
vermicompost and cattle manure applications was determined. These results were related to the amount of organic
matter contained in organic regulators.
Keywords: Organic regulators, moisture constants, hydraulic conductivity
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GIRIS

Verimli tarim topraklarinin en 6nemli
kalite goOstergelerinden biri organik
maddedir. Organik madde, topragin
fiziksel, kimyasal ve biyolojik sagligi
icin onemlidir. Toprak organik madde
igerigini korumak veya artirmak igin
optimum toprak isleme ve organik
diizenleyici uygulanmalar1 kritik dneme
sahiptir. Organik atik uygulanmalari,
bitki mahsul iiretimini ve {iiretkenligini
artirmada kilit rol oynamaktadir (Ghosh
ve ark., 2012). Bazi1 arastirmacilar,
toprak organik madde artisinin topragin
agregasyonunu, toplam go6zenekligini,
hidrolik iletkenligini, su  tutma
kapasitesini, su ve rilizgar erozyonuna
kars1 direncini 1iyilestirdigini, hacim
agirhgimm  ve sikistirma  derecesini
azalttigini belirtmislerdir (Celik ve ark.,
2004; Leroy ve ark., 2008). Onceki
calismalar, toprak diizenleyicilerin
topragin  fiziksel, hidro-fiziksel ve
hidrolik 6zellikleri {izerinde olumlu
sonuglar biraktigin1 rapor etmislerdir
(Karhu ve ark., 2011; Zhang ve ark.,
2012; Hardie ve ark., 2013; Lei ve Zhang
2013; Arthur ve ark., 2015; Walters ve
White, 2018). Yesil giibre, ¢iftlik giibresi
ve bitki atiklari, hasarli toprak yapisini
tyilestirdigini bildirmistir (Singh ve ark.,
2007). Solucan giibresi, solucan ve
mikroorganizmalarin ~ ortak  eylemi
sonucu, organik atiklardan elde edilmis
organik giibredir. Solucan giibresi,
yiksek su tutma kapasitesi, yliksek
gozeneklik ve diisik C/N orani ile
karakterize edilen, besin agisindan
zengin turbo benzeri bir malzemedir
(Dominguez, 2004; Dominguez ve ark.,
2010; Ali ve ark., 2015). Leonardit,
linyitin atmosferik oksidasyonunun bir

trliniidir. Birgok calismada
tanimlandig1  gibi, leonardit, si1g
derinliklerde olugsmus hiimik asitge
(%25-85) zengin  tortulart  temsil

etmektedir (Akinremi ve ark., 2000;
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Turgay ve ark., 2010). Leonardit giibresi,
yiiksek emme kabiliyeti sayesinde
topraklarin fiziksel ozelliklerini
tyilestirdigini rapor etmislerdir (Tahir ve
ark., 2011). Baska bir arastirmaci,
leonardit  giibresinin ~ bitki  besin
elementince (fosfor, demir, bakir, ¢inko,
mangan) zengin oldugunu belirtmistir
(Seyedbagheri ve ark., 2012; Little ve
ark., 2014). Hayvan giibresi, hayvanlarin
kat1 ve sivi diskilar1 sonucu elde edilen
materyale  denir.  Ahir  giibresi,
topraklarin tarla kapasitesini ve alinabilir
su igerigini artirdi@ini  bildirmistir
(Havlin ve ark., 2005). Baska bir
aragtirmaci, ahir giibresinin vertisol
topraklarin fiziksel ozellikleri {izerinde
olumlu sonuglar biraktigini  rapor
etmistir (Bandyopadhyay ve rak.,2010).
Kiiresel 1sinma, artan kuraklik ve toprak
organik madde girdilerinin azalmasi
topraklarin siirdiiriilebilirligini tehlikeye
sokmaktadir. Toprak verimliliginin
stirdiiriilmesine yonelik artan endigeler,
arastirmacilari farkl caligmalara
yonlendirmistir. Bu ¢alismada, organik
diizenleyici olarak leonardit, solucan ve
sigir  giibresi  kullanmilmig  ve farkh
organik diizenleyiciler ile uygulama
miktarlariin toprak nem sabiteleri ve

hidrolik  iletkenlik iizerine etkileri

arastirilmustir.

MATERYAL ve YONTEM
Arastirma, Kahramanmaras

Siitcii.  Imam  Universitesi, Ziraat

Fakiiltesi Tarla Bitkileri Arastirma

Istasyonunda yiiriitiilmiistiir. Denemede
3 ayrt organik diizenleyici (solucan,
leonardit ve sigir gilibresi) kullanilmistir.
Organik diizenleyiciler dort farkli (250
kg da?, 500 kg da?, 750 kg da* ve 1000

kg dal) oranda  uygulanmustir.
Calismada kullanilan organik
diizenleyicilerin bazi kimyasal

ozellikleri Cizelge 1°de verilmistir.
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Cizelge 1 Denemede kullanilan organik diizenleyicilerin bazi kimyasal 6zellikleri

Organik Organik Toplam Toplam EC H
Diizenleyiciler Madde (%) Azot (%) P20s (%) (dS/m) P
Solucan Giibresi 56.1 2.20 0.46 3.6 6.5
Leonardit Giibresi 55.0 1.40 0.17 1.3 6.0
Biiyiikbag Giibresi 61.0 0.35 0.10 2.1 7.7
Tarla denemesindeki toprak-solucan, noktas: arasindayken hacmi 100 cm?®
toprak-leonardit ve toprak-sigir giibresi olan ¢elik silindirler ile tespit edildi
karisimlar1 kuruduk¢a damlama sulama (Black,  1965). Toprak  biinyesi
yontemi ile her seferinde sulanmustir. bouyoucus hidrometre yontemi ile
Yaklagik 6 aylik inkiibasyondan sonra belirlenmistir  (Gee ve  Bauder,
parseller {lizerinde belirlenen analizler 1986).Deneme  topraklarinin  tarla
(Hidrolik iletkenlik ve Hacim agirlig) kapasitesi ile daimi solma noktas1 Klute
yapildi ve geriye kalan diger analizler (1986) yontemi gore tespit edilmistir.
icinde Ornekler alinarak analize hazir Istatistik Analizler
hale getirildi. Denemede 6lgiilen degiskenlerin
Laboratuvar Analizleri varyans analizi SPSS istatistik program
Topraklarin toplam kire¢ igerigi yardimiyla yapilmistir. Varyans analiz
Scheibler  kalsimetresi  kullanilarak sonucu gore F degeri onemli bulunan
Allison ve Moodie (1965) tarafindan degiskenlerin Duncan coklu
belirtildigi sekilde yapilmistir. Sature karsilastirma testi yapilmistir
hale getirilen topraklar pH metre cihazi (Yurtseven, 1984).
ile pH okumalar1t yapildi (Thomas,
1996). Nelson ve Sommers (1996) BULGULAR ve TARTISMA
tarafindan belirlenen yoOnteme gore Deneme de kullanilan topraklarin
topraklarin  organik madde igerigi organik madde igerigi az (Glicdemir,
belirlendi. Topraklarin doygun 2006), pH hafif alkalin ve biinyesi kumlu
kosullardaki su iletim kabiliyeti Darcy killi tin smifindandir. Ayrica calisma
yasasina uyarmca belirlendi (Klute ve alan topraklarinin tarla kapasitesi %30.2,
Dirksen, 1986). Topraklarin hacim hacim agirhg 1.4 g cm?®, yarayish su
agirhigr silindir yontemine gore yapildi. icerigi %10.19 ve hidrolik iletkenligi ise
Bu yontem esas aliarak, tarlanin ¢ok 0.4 cm h? olarak tespit edilmistir
kuru ya da ¢ok 1slak oldugu zamanlarda (Cizelge 2).

alimmayip, toprak nemi tarla ve solma

Cizelge 2 Deneme topraklarinin bazi fiziko-kimyasal analiz sonuglari
pH Ec Kire¢ OM Kil Silt Kum HA TK SN YS Hi
aASm?! % % % % % gecm® % % % cmht
771 3.2 39 149 325 16 515 14 30.2 20.01 1019 04

**OM=0rganik Madde, HA=Hacim Agirligi, TK=Tarla Kapasitesi, SN=Solma Noktasi, YS=Yarayisli Su, Hi=Hidrolik Iletkenlik

Farkli oranlarda uygulanan sigir OM, TK, YS ve Hi artis gosterir iken HA
giibresinin toprak degiskenleri azalmstir. OM, TK, YS ve Hi artis1 (p<
tizerindeki etkisi Sekil 1°de verilmistir. 0.01) ve HA azalis1 (p< 0.05) istatistiksel
Sekil 1°de goriildiigii gibi uygulama olarak degisik seviyelerde Onemli
miktar1 artik¢a toprak degiskenlerinden goriilmistir  (Cizelge 3). Toprak
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degiskenlerinden OM; %1.49-2.56, TK;
%30.2-31.9, YS; %10.19-11.67, HI; 0.4-
0.7 cm h't ve HA;1.4-1.3 g cm®arasinda
degisim gostermistir (Sekil 1). Er ve ark.
(2020), ahir giibresinin topraklarin tarla
kapasitesini ve yarayish su igerigini
artirdigint ~ belirmistir.  Baska  bir
aragtirmaci, sigir giibresinin  toprak
hacim agirligim disiirdiigiinii  rapor
etmistir ( Negis ve ark., 2020). Organik
madde, toprak agregat olusumunu ve
stabilitesini arttirmaktadir (Haynes ve
ark., 1998). Agregat olusumu toprak

35,00
30,00 = &
25,00
20,00
15,00
10,00 z +
5,00
= R ~m
0,00
Kontrol 250kg/da
oM 1,49 1,83
TK 30,20 30,80
YsS 10,19 10,71
HI 0,40 0,48
= HA 1,40 1,38

=

gozenekligini artirarak hacim agirhigim
azaltmaktadir. Toprak yapisi, topragin
hidrolik iletkenligini etkilemektedir.
Toprak striiktiirii  zayif topraklarin
hidrolik iletkenligi diisiiktiir.
Uygulamalara bagli topraklara organik
madde girdisi agregat olusumunu
saglayarak suyun toprak icindeki
hareketini artirmigtir. Organik madde,
toprak porozitesini artirarak toprak
hidrolik iletkenligi artirmaktadir
(Barzegar ve ark., 2002; Yakupoglu ve
Yiice, 2017).

o =

= ~ =
500kg/da 750kg/da 1000kg/da
2,16 2,38 2,56
31,20 31,40 31,90
11,02 11,20 11,67
0,54 0,60 0,70
1,36 1,35 1,30

Sekil 1. Sig1r giibresinin toprak degiskenleri lizerine etkisi

Leonardit giibresinin toprak degiskenleri
tizerinde gergeklestirdigi farklilik Sekil
2’de verilmistir. Toprak
degiskenlerinden OM, TK, YS, Hi en
diisiik degerleri kontrol parsellerinde, en
yiiksek degerleri dekara 1000 kg
leonardit giibresi uygulanan parsellerde
elde edildi (Sekil 2). Uygulamalarin OM,
TK, YS, HI iizerine etkisi Onemli
(p<0.01) gorilmiistiir (Cizelge 3).
Toprak degiskenlerinden HA en yiiksek
degerini kontrol parsellerinde (1.4 gcm’
%), en diisiik ise leonarditin en yiiksek
dozunda (1.28 gcm?®) elde edilmistir
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(Sekil-2). Uygulamalarin HA {izerinde
gerceklestirdigi degisim dnemli (p<0.05)
goriilmiistiir  (Cizelge 3). Organik
diizenleyicilerden leonardit giibresinin
toprak organik maddesini artirdigini
belirtmistir (Alagdz, 2006). Baska bir
arastirmaci, leonarditin topraklarin su
tutma kapasitesi artirdigini rapor etmistir
(Demir ve ark., 2012). Topraklarin nem
sabitelerini ile organik madde arasinda
pozitif iligkilerin oldugunu bir ¢ok
arastirmact  tarafindan  sOylenmistir
(Ozdemir ve ark., 2005; Karhu ve ark.,
2011; Candemir ve Gilser 2011;
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Ozdemir ve ark., 2014; Xu ve ark., 2015; goriilen iyilesme organik girdi ile
Korkan¢ ve ark., 2017) Toprak iliskilendirilmistir.
degiskenlerinden TK, YS, HI ve HA

35 S =

=

30 Z 1

25

20

15

L I =
10 " I
5
= = =
o W SRR - - - m - m
Kontrol 250kg/da 500kg/da 750kg/da 1000kg/da

oM 1,49 1,66 2,45 2,75 2,98

TK 30,2 30,96 32,13 32,83 337

Ys 10,19 10,91 12,03 12,63 13,45

Hi 04 0,55 0,64 0,82 0,89

mHA 14 14 1,35 13 1,28

Sekil 2. Leonardit giibresinin toprak degiskenleri tizerine etkisi

Cizelge 3. Organik diizenleyicilerden sig1r, leonardit ve solucan giibre dozlarinin duncan analiz

sonucu

Organik Diizenleyiciler Uygulama OoM TK YS Hi HA
Kontrol 1.49a 30.2a 10.19a 0.4a l.4a
250kg/da 1.83b 30.8b 10.71b 0.46b 1.39a
Sigir Giibresi 500kg/da 2.16¢ 31.2¢ 11.02c 0.54c 1.36b
750kg/da 2.38d 31.46d 11.26d 0.6d 1.35b
1000kg/da 2.54e 31.9¢ 11.67e 0.68e 1.3c

P ** ** ** ** *
Kontrol 1.49a 30.2a 10.19a 0.4a 1l.4a
250kg/da 1.66b 30.96b 10.91b 0.55b l.4a
Leonardit Giibresi 500kg/da 2.45¢ 32.13c 12.03c 0.64c 1.35b
750kg/da 2.75d 32.83d 12.63d 0.82d 1.3b
1000kg/da 2.98e 33.7¢ 13.45e 0.8% 1.28c

P ** ** ** *x *
Kontrol 1.49a 30.2a 10.19a 0.4a 1l.4a
250kg/da 1.82b 31.13b 11.08b 0.54b 1.38a
Solucan Giibresi 500kg/da 2.61c 32.16¢ 12.06¢ 0.64c 1.34b
750kg/da 2.83d 33d 12.84d 0.81d 1.3b
1000kg/da 3.02¢ 33.66¢ 13.45e 0.9a 1.27c

P ** ** ** ** *

(** onemlilik degeri p<0.01), ( * 6nemlilik degeri p<0.05), OM=0Organik Madde, TK=Tarla Kapasitesi, Y S=Yarayish
Su, Hi=Hidrolik Tletkenlik, HA=Hacim Agirlig

Solucan  giibresinin ~ toprak  nem verilmistir. Uygulama dozlarma bagh
sabiteleri, hacim agirligit ve hidrolik toprak organik madde artmustir. Toprak
iletkenlik {izerine etkisi Sekil 3’de organik madde igerigi en diisiik kontrol
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noktasinda (%1.49), en yiiksek ise
dekara 1000 kg solucan giibresi
uygulanan parsellerde (%3.02) elde
edilmistir. Diger toprak
degiskenlerinden =~ TK, Hi, YS
uygulamalara bagli artis ve HA ise azalis
sergilemistir (Sekil 3). Uygulamalara
bagli toprak degiskenlerinde goriilen
artis (OM, TK, HI, YS) (p<00.1) ve
azalis (HA) (p<00.5) istatistiksel olarak
onemli goriilmistiir (Cizelge 3). Azarmi

35
30 == =
25
20

15

10 I &

5

o N R S

Kontrol 250kg/da
oM 1,49 1,82
TK 30,2 31,1
YS 10,19 11,08
Hi 0,4 0,54
mHA 1,4 1,38

ve ark. (2008), solucan giibre
uygulamalarinin topragin hacim
agirhgini iyilestirdigini rapor etmistir.
Yapilan bir¢ok c¢alismada, organik
maddenin topragin su tutma kapasitesini
artirdigin1 bildirmislerdir (Yang et al.,
2014; Williams et al., 2016;). Organik
maddenin toprak yapis1 {izerindeki
olumlu etkisi ve hidrofilik dogas1 geregi
toprakta suyun tutulmasini artirmaktadir
(Kay, 1997).

= X =
I I
== == ==
- = =

500kg/da 750kg/da 1000kg/da
2,61 2,83 3,02
32,2 33,0 33,7
12,06 12,84 13,45
0,64 0,81 0,9
1,34 1,3 1,27

Sekil 3. Solucan giibresinin toprak degiskenleri iizerine etkisi

SONUC

Calismada, kumlu kil tin biinyeli
topraga farkl1 oranlarda (250 kg da, 500
kg da?l, 750 kg da?, 1000 kg da?)
leonardit, solucan ve sigir giibresi
uygulanmistir. Elde edilen sonuglara
gore, leonardit, sigir ve solucan giibresi
toprak degiskenlerinden OM, TK, YS ve
HI artirmistir. Toprak degiskenlerinden
HA ise azaltmistir. Uygulamalarin
toprak degiskenleri lizerinde gosterdigi

farklilik istatistiksel olarak Onemli
goriilmiistir  (p<0.05). Organik
diizenleyicileri kendi arasinda

kiyasladigimizda, en fazla OM, TK, YS
ve HI artis1 leonardit giibresi, en diisiik
artist ise hayvan giibresi
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gerceklestirmistir. Sonug olarak her {i¢
organik diizenleyici de kumlu killi tin
bilinyeli topragin hacim agirligini, nem
sabitelerini  (TK, YS) ve hidrolik
iletkenlik Ozelliklerini iyilestirmis olsa
da leonardit ve solucan giibresinin toprak
(kumlu killi tin) sagligi iizerindeki
etkinligi daha yiiksek belirlenmistir.
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Abstract

Artificial Intelligence has become an essential part of our lives. It has without a doubt made life much easier
and practical whether on a global scale such as economical and political development or on a smaller scale such as our
day to day lives. The last half decade marked the beginning of the development of robots that have the ability
to perform human tasks. Originally, it was expected that the main disadvantage of Al technology would be related
to the loss of work prospects since humans would be replaced by machines that are able to operate in a more efficient
matter. While this concern is certainly valid, there is a far more severe issue at hand which is none other than the
military's use of Al. Governments, journalists, and tech leaders argue that developing and using intelligent and
autonomous weaponry is unquestionably a fatal mistake that might lead to catastrophic consequences; it is particularly
problematic if these technologies end up in the hands of the wrong individuals. These experts and scholars argued that
these weapons could eventually lead to more damage and destruction and could possibly result in a third world war.
Thus, they attempted to explore the moral and, most significantly, legal ramifications of these autonomous weapons.
As a result, a new formula had to be introduced; this formula is Meaningful Human Control. In fact, the ultimate goal
is to make Meaningful Human Control a legal requirement under International Law in order to allow it to serve as a
potential solution for a number of moral and legal challenges that these fully autonomous weapons raise. This paper
seeks to understand and elaborate on the benefits and the challenges that come with the integration of meaningful
human control in the use of autonomous weapons systems.
Keywords: Artificial intelligence, autonomous weapons systems, meaningful human control
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INTRODUCTION

Almost every home in our age
has at least one intelligent machine,
whether it is a smart phone, a computer,
a smart TV, or even an electronic
assistant like Alexa, Google, Siri, Bixby
and so on. As a result, practically
everyone is affected by Artificial
Intelligence. Simply explained, Artificial
Intelligence refers to computers or
computer-controlled robots that are
capable of performing activities that
require human-level intelligence; these
intelligent systems are speculated to
reason, understand, and learn from
previous experiences in a manner similar
to that of a human (Copeland, 2021).
Acrtificial Intelligence had its beginnings
in the twentieth century, though it was
only a novel and appealing concept
employed in film and television at the
time (Anyoha, 2017). However, by the
1950s, scientists and mathematicians
were debating whether such intelligent
systems may one day become a reality
(Anyoha, 2017). Many areas of national
and international security, such as
intelligence, defense, and cyber security,
have been influenced and possibly
transformed by Al (Horowitz, 2018).
Many militaries around the world are
already incorporating more robotic and
autonomous weapons into their forces
(Roe, 2020). This is primarily owing to
the fact that they are considered to be
more efficient and effective (Joshi,
2021). Al has proven to be quite
productive in the military field, from
developing autonomous weaponry to
developing sophisticated sensors that aid
situational awareness (Horowitz, 2018).
Acrtificial Intelligence (Al) has proved
beneficial in many areas; yet,
some claim that if Al is utilized in certain
"sensitive” fields, it may result in
unfavorable results (Slijper, 2019). The
military is one of these dangerous fields.
Military Al is being developed to help
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with a variety of tasks, including
logistics, command and control, force,
and so on (Sisson, 2020). As a result,
many concerns have been expressed
about the fact that certain authorities and
rulers of governments are misled by
these perks, and hence ignore all of the
safety problems that come with them
(Sisson, 2020). Some military advisors
even tie the employment of artificial
intelligence in the military to the
possibility of a nuclear war (Garcia,
2019). They even go so far as to say that
the militarization of Al is irrevocable
(Garcia, 2019).
The Employment of Al in the Military
One of the most serious concerns
of the international community is the
weaponization of Al. This rapid
advancement indicates that artificial
intelligence is already changing warfare,
and that states will surely continue to
build the automated weapons systems
that Al will enable (Pandya, 2019). As a
matter of fact, some experts feel that Al
will have a favorable impact on warfare.
To their credit, the arguments they
present are rather persuasive. They think
that Al might aid the military just as
much as any other field. They claim that
Al is an area that is continually evolving,
and that its capabilities and efficacy are
constantly improving (Maxwell, 2020).
They believe  that  this  coming
technology would not only reduce
workload but also increase productivity,
and that its agility and speed will surpass
even the most qualified human operators
(Maxwell, 2020). Others emphasize the
dangers of using these weapons, arguing
that while Al may improve the current
arsenal by making it faster and more
effective, it will most likely be
humanity's downfall (O'Hanlon, 2018).
Warfare has already been adjusted and
transformed as we saw in Libya in the
spring of 2021 (O'Hanlon, 2018). What
was once just a movie concept to entice
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viewers has now become our reality.
Dozens of non-human piloted drones
utilized their built-in cameras to scan,
recognize, and strike their targets and
chase away Hifter's  forces (Vynck,
2021). As a result, despite its alluring
benefits, many states and groups are
urging the world not to give in to these
technologies (Maxwell, 2020). They
warn that entrusting Al systems with
significant responsibility and allowing
them to make key judgments could lead
to devastating effects (Maxwell, 2020).
Using these technologies in the military
is not a new concept. Indeed, as early as
2010, the arm section of the renowned
South Korean tech corporation Samsung
invented and built surveillance guns
called SGR-A1 robots, which utilize
image recognition to find and shoot at
humans (BBC News, 2014). These guns
can identify North Korean troops
crossing the border and, while no such
incidents have occurred, these guns are
capable of firing without the assistance
of a human operator (BBC News, 2014).
However, due to the negative press
reaction to these weapons and to avoid
any mistakes, the autonomous mode on
these weapons has been temporarily
disabled; hence, instead of shooting
immediately, these weapons inform an
agent who then makes the decision (BBC
News, 2014). By today's standards, the
SGR-A1 weapons are no longer viewed
as advanced (BBC News, 2014). In fact,
considerably more amazing weapon
systems have been introduced by the US
Navy, such as Northrop Grumman's X-
47B, a drone the size of a fighter jet, or
the UK's Taranis, an aircraft that can
travel at ultrasonic speed and is meant to
perform precise and preset strikes (BBC
News, 2014). In addition, the Harpy is a
powerful "Fire and Forget" missile
developed by Israel. Regardless of the
weather, this piece of artillery can
efficiently complete its duties (IAl,
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2015). It's also known for its peculiar
properties. It enters the fighting zone
from behind; it wanders above enemy
territory, which is known as a "Loitering
Area" and it scans, detects, and removes
any radars or possible dangers (IAl,
2015). It's reasonable to assume that, like
many other industries, the military
cannot seem to keep clear from Al's
breakthrough technology (Maxwell,
2020). As a result, we're seeing a
growing competition among states to see
who can get the most out of Al. While
some countries invest in Al to gain
power and "intimidate™ potential rivals,
others appear to be forced to do so in
order to preserve their own safety in the
event of an attack (Maxwell, 2020). To
put it in another way, these countries
acquire these weapons despite their
opposition to the militarization of Al
because they must be ready to defend
their territories if they were to
be attacked by a state that utilizes Lethal
Autonomous Weapons. Many major Al
leaders, such as Steven Hawking, Elon
Musk, and Steve Wozniak, are
concerned about Al's rapid and constant
growth and its implications on future
autonomous weaponry (Lee, 2021).
These killer robots will become
increasingly intelligent, fast, and precise
over time, and, most significantly, they
will become less expensive (Lee, 2021).
Indeed, according to these experts, there
will come a time when 10,000 drones
capable of destroying half a city will cost
no more than $10 million (Lee, 2021).
While these analysts accept the benefits
of Autonomous Weapons Systems, they
argue that the disadvantages outweigh
the advantages. One of the most serious
worries is that complete autonomy
without moral constraints will eventually
effect the speed of conflict, while also
increasing losses; it would most likely
accelerate events and lead to a nuclear
war (Lee, 2021). Some may wonder why
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these weapons are more lethal than
ordinary ones. All weapons are harmful
and destructive, but intelligent weapons
have the potential to choose and attack a
target without the need for human
intervention (Horowitz, 2018). This
should be utterly unacceptable because
these weapons and robots lack any kind
of emotional intelligence, and as a result,
they could and will eventually lead to
humanity's demise (IBM  Cloud
Education, 2020). The notion that
autonomous weapons systems cannot be
disciplined or punished is the source of
this concern. The enormous benefits that
will be gained as a result of Autonomous
Weapons Systems' deployment have
drawn a lot of attention. The threats that
Autonomous Weapons Systems may
pose, on the other hand, have received
far less. The underlying contrasts
between the need for military efficiency
and the need to keep crises between large
nuclear weapon states stable and avoid
aggravation are often too obvious and
vital to overlook (Laird, 2020). The
progress of Autonomous Weapons
Systems may  be increasing the
likelihood that competing powers such
as the United States and Russia will find
themselves in a hostile situation in the
future (Laird, 2020). Thus, while
Autonomous Weapons Systems are still
in their early stages of development,
policymakers should carefully consider
whether  their apparent  operational
benefits are worth the risk of instability
and escalation between states (Laird,
2020). Warfare will undoubtedly be
changed and transformed as artificially
intelligent weapons become available
(Frantzman, 2020). Government
research institutions throughout the
world are collaborating with
technological labs to implement Al in the
military and disrupt the status quo
(Johnson, 2019). Some countries utilize
these weapons solely to monitor and
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patrol their borders, like Turkey did with
its quadcopter drones along its border
with Syria (Vynck, 2021). In contrast to
the remote-controlled drones deployed

by the US military in Irag, these
quadcopters  explode on impact,
destroying the target without the

assistance of a human operator (Vynck,
2021). The irony lies in the fact that,
despite their reputations for producing
and employing Lethal Autonomous
Weapons [LAWS], countries like the
United States, China, and Russia
continue to participate in debates
concerning treaties aimed at limiting
autonomous weapons (Vynck, 2021).
Meaningful Human Control

Large and well-known
organizations  have  debated an
international ban on these weapons,
sometimes known as "killer robots"
(Wheeler, 2017). Many tech leaders
agreed, but they also warned that these
weapons could cause greater harm and
damage in the long run, possibly leading
to a third world war (Johnson, 2019).
Indeed, the vice president of research at
Thales, a French defense research
agency that provides drones to the
British army, stated his concern that
these hazardous weapons will fall into
the hands of terrorist organizations in the
near future (Wheeler, 2017). One can't
help but imagine the disastrous
consequences if this were to happen. As
a result, all governments have a
responsibility to protect their citizens
and ensure their safety from these killer
robots. Despite the fact that certain Al-
leading countries insist on militarizing
Al, others underline the significance of
human control in the use of force
(Congressional Research Service, 2021).
According to military and defense
analysts, the militarization of Al's goal is
to eventually reduce the number of
human soldiers on the battlefield,
lowering the number of losses (Joshi,
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2021). This also means that humans will
play a smaller role in decision-making,
as Al weapons were built to "think™ like
people using preprogrammed software
that allows them to make decisions based
on pre-registered descriptions and
information (Gatopoulos, 2021). As a
result, the value of human presence, at
least throughout the decision-making
process, and how it might help prevent
catastrophic damage and destruction is
underlined (Roe, 2020). In wars and
conflicts, mostly fully or partially
supervised weaponry has been utilized
(D'Monte, 2014). Drones, canons,
machine guns, rockets, and other
weapons all require human intervention
or, at the very least, human supervision
(D'Monte, 2014). While some say that
Al is necessary in the military because it
is more efficient and supposedly reduces
human casualties on the battlefield,
others argue that human involvement is
critical in the employment of weapons;
they argue that the decision to kill should
not be left to a robot (D'Monte, 2014).
The premise of this argument is that
these computers lack the ability to act on
principles or based on previous
experiences, and hence lack prudential
judgment (Human Rights Watch, 2016).
As a result, "prudential judgment cannot
be translated into algorithms,” as
emphasized by Holy Seeat the
Convention on Certain Conventional
Weapons meeting (See, 2015).
Artificially intelligent weaponry should
never be coupled with emotions such
as remorse, empathy, or psychological
hardship (Human Rights Watch, 2016).
Many advocates of the total ban on
autonomous weapons systems are
concerned that the general laws of war
will not be able to address the new issues
brought by Autonomous Weapons
Systems (Scharre M. C., 2015). As a
result, the laws of war have to be
amended to include a new rule:
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meaningful human control. In fact, when
discussing the relevance of human
engagement in the use of weapons, the
term "meaningful human control,”" or
MHC for short, is frequently used in
CCW meetings (Tamburrini, 2019).
Humans should have complete control
over when, where, and how these
weapons are employed, as well as what
or whom they are utilized against,
according to the MHC formula (Human
Rights Watch, 2016). Several states
expressed interest in MHC at the CCW
meetings, and the idea of drawing a clear
line between autonomy and automation
appealed to them (Tamburrini, 2019).
However, it is disputed as to what level
of human control over weaponry should
be applied in order for it to become
"meaningful”. Some states argue for the
employment of autonomous weapons,
stating that they are more efficient,
reduce human casualties, and make
combat safer for civilians, while others
respond with three points (Tamburrini,
2019). First, autonomous weapons may
have difficulty adhering to international
humanitarian law's criteria of distinction
and proportionality. While operations
with an accurate and precise answer are
ideal for automation, some engagement-
related tasks, on the other hand,
necessitate moral and ethical judgment,
which can only be delivered by a human
operator (Scharre M. C., 2015). Second,
the employment of these weapons could
lead to concerns with accountability. As
a result, determining who should be held
liable in the event of an unfortunate
situation will be difficult (Vynck, 2021).
Furthermore, the performance of these
AWS in the face of unforeseeable and
unpredicted developments is a source of
concern. Finally, AWS would be in
violation of basic human moral values
(Tamburrini, 2019). These
arguments serve as important guidelines
that underline the significance of human
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engagement, or as experts
call meaningful human control, in the
employment of intelligent autonomous
weaponry (Tamburrini, 2019). These
concerns, interestingly, are similar to the
ones presented by those who urge for a
complete ban on autonomous weapons
(Tamburrini, 2019). As a result, although
many countries support the employment
of completely autonomous weapons,
others ensure that proper human control
over weapons is implemented (Scharre
M. C., 2015). Many organizations, such
as the International Committee of the
Red Cross, have recommended
technology aspects that could aid in
human control (Schwarz, 2018). These
characteristics include dependability,
predictability, transparency, precision,
and so on (Schwarz, 2018).

CONCLUSION

The idea that states are
incorporating Al into their defense
systems to "strengthen their military”
and "improve the security of their
nations” is regarded with skepticism
(Garcia, 2019). Many analysts feel that
the deployment of Al in the military by
some Al-leading countries is purely to
ensure their position at the top of the
power pyramid. As a result, worries
about the military's use of artificial
intelligence and the future of combat are
ignored (Johnson J, 2019). Militaries all
over the world are racing to build Al

systems that leverage advanced
technology to improve command and
control,  decision  support, and

intelligence and surveillance (Sisson,
2020). Therapid evolution of these
technologies undoubtedly raises
questions and worries (Slijper, 2019). As
a result, despite the support of many Al-
leading states, the militarization of
artificial intelligence remains a point of
contention for countries in the Global
South, who claim that the employment of
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these weapons raises serious issues about
international security (Zafonte, 2018).
As a result, they are urging the
Convention on Certain Conventional
Weapons to enact a total ban on the
production and deployment of these
Lethal Autonomous Weapons.
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Abstract

Lentil was first cultivated 8000-10,000 years ago and is a protein-rich crop. It is an important
dietary component in many Mediterranean and Asian countries but allergic reactions to lentil intake was
reported in some countries. Lentil yield is a key and difficult trait to enhance for crop genetic improvement.
Several biotic and abiotic variables such as drought, high temperature, salinity, mineral deficiency and
fungal diseases limit the production of lentils. Landraces and wild relatives are more tolerant to adverse
environmental conditions. Molecular tools to assist breeding efforts in lentil are less well developed in
comparison with other crops. Due to its excellent and balanced nutritional composition, the use of lentil
flour in bakery, extruded and other products is gaining attention from food technologists and industry. In
this review, some valuable information related to lentil is extracted from international articles published in
last two years and presented here.
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INTRODUCTION

After chickpea and pea, lentil
(Lens culinaris Medik. subsp. culinaris)
is the world's third most significant cool-
season grain legume (Sehgal et al.,
2021). Lentil was first cultivated 8000
10,000 years ago in Southwest Asia.
Archeological evidence is inconclusive
as to how many times it was separately
domesticated in Southwest Asia regions,
and if wild species in the Lens genus
contributed to the cultivated gene pool
(Liber et al., 2021). Due to its great
nutritional content, particularly protein,
the lentil is an important dietary
component in many Mediterranean and
Asian countries. However, allergic
reactions to lentil intake have been
reported in a number of nations (Halima
et al., 2022). Lentil is a popular
Mediterranean legume crop used for its
nutritious seeds and soil fertility
improvement. Because it is influenced
by a variety of factors that have negative
effects on seed yields and seed quality
features, lentil yield is a key and difficult
trait to enhance for crop genetic
improvement (Sellami et al., 2021).
Several biotic and abiotic variables limit
the production of lentils (drought, high
temperature, salinity, and mineral
deficiency). The development of stress
tolerance in lentils is hampered by its
limited genetic base. Studies are being
undertaken to identify lentil germplasm
with superior root system architecture,
water use efficiency, transpirational
cooling, mineral use efficiency,
reproductive function, yield, and quality,
especially under stress. Many linkage
maps have been developed, and QTL for
biotic and abiotic stress tolerance in
lentils have been found, which could
help in the production of improved
varieties. To boost lentil yield in various
agro-climatic areas, several agronomic
approaches to improve water usage
efficiency, nutrition  requirements,
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canopy  management, and  root
architecture are being explored (Sehgal
et al., 2021). In recent years, it has been
shown that the green sections of lentils
contain a wide range of acylated
flavonoids. This suggests that lentil
aerial portions could be used as a source
of bioactive compounds (Zuchowski et
al., 2021). The lentil seed coat is a
byproduct that is nevertheless high in
phenolic chemicals, particularly
condensed tannins. The use of ultra-
high-pressure liquid chromatography
linked to quadrupole-time-of-flight mass
spectrometry (UHPLC-ESI/QTOF-MS)
allowed the identification of over 500
chemicals in lentil seed coat extracts,
mostly flavonoids and phenolic acids
(Galgano et al., 2021).

Breeding lentil

Lentil (Lens culinaris Medik.) is
a self-pollinated annual legume crop in
the Fabaceae family with a diploid
chromosome number of 2n = 2X = 14
and a diploid chromosomal number of 2n
= 2X = 14. (Ogutcen e al., 2018). Lentil
variants are typically farmed close to
their origins. Higher temperatures and
alterations in lentil crop production
zones are expected as a result of future
climate change scenarios, necessitating
increased breeding efforts. Lentil is
grown in a variety of habitats, resulting
in a wide range of phenological
adaptations and a loss in genetic
variability within breeding programs due
to a lack of willingness to use genotypes
from other environments (Wright et al.,
2021). In semiarid places, lentil has the
ability to improve soil colonized by
nitrogen-fixing symbiotic bacteria while
also giving income to local farmers.
Several landraces and traditional
variations have been established
throughout the centuries, giving a wealth
of genetic material for lentil cultivation
and use by local populations around the
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world. However, present improved lentil
varieties face numerous biotic and
abiotic problems, and future cultivars
should take advantage of the Lens gene
pool's vast genetic potential. Landraces
and wild relatives are more tolerant to
adverse environmental conditions and
can provide valuable genes to develop
improved  varieties in  modern
agriculture, adapted to environmental
abiotic and biotic stresses, suitable as
well for other industrial non-food uses,
such as biomass production and use as
energy crop. Molecular tools to assist
breeding efforts in lentil are less well
developed in comparison with other
crops, although progress has been made
in germplasm characterization using
molecular markers. Genomic research is
delayed by the large (4.3 GB) lentil
genome size, and progress towards the
release of the complete lentil genome
sequence is expected to accelerate
breeding efforts (Polidoros et al., 2022).
Growth and yield can be decoupled in
lentil whereby excessive vegetative
growth leads to self-shading, reduced
pod and seed set, low harvest index and
higher risk of disease and lodging.
Selection for harvest index would
improve yield across environments
whereas selection for growth rate could
further improve yield under stress (Lake
& Sadras, 2021).

Agronomy
Lentil is a cool-season grain
legume grown largely in the

Mediterranean and temperate parts of the
world, where water and heat stress
during important maturation periods
limit yield. Stress has a different
influence on yield depending on when it
occurs, how intense it is, and how long it
lasts (Lake et al., 2021). In semi-arid
areas, coupled heat and drought stress
may pose a threat to lentil cultivation
(Hosseini et al., 2021). During the mid-
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to-late reproductive phases, lentils are
extremely  sensitive  to  sudden
temperature rises, resulting in substantial
biomass and seed yield reductions
(Kumar et al., 2021). High temperature
and water deficit are among the major
limitations reducing lentil yield in many
growing regions. In addition, increasing
atmospheric vapor pressure deficit due to
global warming causes a severe
challenge by influencing the water
balance of the plants, thus also affecting
growth and vyield (El Haddad et al.,
2021). Grain production is reduced by
extreme temperatures during important
developmental stages. Heat stress is
reduced by a combination of planting
date and cultivar that favors rapid
development, but frost is increased at
critical stages. Despite warming trends,
adaptation to frost during the key period
for yield is critical for pulses. Increased
frost tolerance can boost yield while also
helping to lessen the danger of heat and
drought later in the season (Lake et al.,
2021). Drought is one of the primary
restrictions, accounting for up to 50% of
lentil production losses. The use of
silicon (Si) has been demonstrated to be
a potential approach for increasing
drought resistance. The effects of Si on
drought stress tolerance of lentil
genotypes were studied by Biju et al.,
(2021). At the start of the reproductive
stage, seven lentil genotypes with varied
levels of drought tolerance (tolerant,
moderately tolerant, and sensitive) were
treated to mild and severe drought stress.
Different drought stress treatments
dramatically reduced above-ground
biomass, water status, and chlorophyll
pigment concentrations, while Si
supplementation of drought stressed
lentil genotypes considerably improved
the same parameters, regardless of their
drought tolerance levels. On the other
hand, Si effect on osmoregulation leads
to a decline in the membrane damage and
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osmolytes (proline and glycine betaine)
concentration in drought-stressed lentil.
Application of Si to drought-stressed
lentil plants significantly maintained the
nitro-oxidative homeostasis by
balancing the concentrations of reactive
oxygen/nitrogen species, superoxide
anion, hydrogen peroxide and nitrous
oxide, thereby reducing the oxidative
damage caused due to drought stress.
Although Si showed the same regulatory
mechanisms in all the studied genotypes
to protect lentil plants from moderate and
severe drought stress, the defensive role
of Si against drought stress was more
conspicuous in  drought sensitive
genotypes than in the tolerant ones.
Thus, this study suggests the protective
role of Si on drought-stressed lentil
genotypes through the modulation of
nitro-oxidative homeostasis and
antioxidant defence responses. The
optimum time of sowing and foliar spray
of micronutrients may be helpful to
alleviate the soil moisture and heat stress
for the sustainability of lentil production
in the subtropical regions (Venugopalan
et al., 2021). Soil salinity impairs crop's
physiological and biochemical
processes, putting future food security at
risk. In plants, sodium nitroprusside, a
nitric oxide contributor, has the ability to
reduce abiotic stress effects and enhance
tolerance. Exogenous sodium
nitroprusside application could be
developed as a beneficial technique for
increasing lentil plant performance in
salinity-prone regions (Yasir et al.,
2021). Transient waterlogging can be
caused by a combination of poorly
drained soils and excessive rainfall,
reducing lentil yield. However, there are
genotypes that are consistently more
resistant to waterlogging. The end-of-
recovery  biomass ratio  between
waterlogged and control plants was
linked to growth rate during recovery
and biomass at the end of waterlogging
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(Lake et al., 2021). In acid soils,
aluminum  toxicity  hinders  root
elongation and growth, resulting in
reduced water and nutrient uptake by the
root system, lowering crop Yyields
(Kulkarni et al., 2021). Under acidic
soils, aluminum stress reduces lentil
yield. To improve its vyield, more
knowledge of aluminum tolerance
qualities is required. On aluminium-
toxic fields, aluminium-resistant
cultivars had much higher seed vyield
than Al-sensitive cultivars, indicating
that tolerance is maintained in lentils
until reproductive stage (Singh et al.,
2021). Worldwide, Fusarium  wilt
(Fusarium oxysporum) is one of the
most important soil-borne diseases of
lentil. Biological control by means of
microorganisms represents an important
aspect of sustainable agriculture and
food production for organic crops.
Bacillus  velezensis, Glomus spp.,
Trichoderma spp, Streptomyces spp.
Bacillus subtilis, Pichia pastoris and
Streptomyces griseoviridis were
evaluated for the control of Fusarium
wilt of lentil by Campanella & Miceli,
(2021) and found successful to improve
Fusarium wilt management as well as
increase lentil yields. Anthracnose,
caused by Colletotrichum lentis, is one
of the most damaging diseases of lentil
in western Canada (Gela et al., 2021).
Ascochyta lentis (syn. Ascochyta fabae f.
sp. lentis) is the causal organism of
ascochyta blight in lentil. The disease
causes considerable reduction in grain
quality and yield due to stem girdling,
flower and pod abortion, and seed
staining (Henares et al., 2022).

Lentil is an important pulses crop but it's
short stature and slow growth rate make
it vulnerable to weed competition,
limiting crop productivity (Grewal et al.,
2022).
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Lentil as a protein food

Substituting plant-based proteins
for animal proteins is a possible strategy
to reduce the harmful impact of animal
husbandry on the environment. Pulse
consumption has long been touted as a
healthy way to boost protein intake
(Boeck et al., 2021). Lentil is a protein-
rich crop (Joehnke et al., 2021). Due to
its red-colored proteins, quantity, high
protein, and low cost, red lentils (Lens
culinaris) are an appealing raw material
for meat mimics (Lee et al., 2021). Plant-
based proteins were used in a variety of
food products, either in their totality or
as partial substitutions, due to their
excellent nutritional value and rising
consumption patterns. There is indeed a
growing need to produce plant-based
proteins as alternatives to dairy-based
proteins that have good functional
properties, high nutritional values, and
high protein digestibility. Among the
plant-based proteins, lentil proteins
received a lot of attention in recent years
as dairy-based protein alternatives
(Alrosan et al., 2022). Due to its
excellent and balanced nutritional
composition, the use of lentil flour in
bakery (bread, cake, crackers), extruded
(pasta, snacks), and other products
(dressings, soups, dairy and meat
products) is gaining attention from food
technologists and industry, as well as
popularity among consumers. Our
understanding of lentil flour's nutritional
and functional qualities (solubility,
emulsification, gelation, and foaming)
has grown, revealing its technological
potential for the manufacture of high-
quality foods (gluten free bakery, yogurt
and meat products). However, addition
of lentil flour may introduce
technological problems and novel
allergens (Romano et al., 2021).
Inclusion of pulses flour in bread
formulation has important nutritional
effects but its successful implementation
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is challenging and requires a good
understanding of the effect of flour
functionality, granulometry and
substitution level on bread quality.
Particle size affected physico-chemical
properties of flours. Substitution level
was the dominant factor affecting dough
rheology. Coarse fraction has lower
impact on dough rheology than finer
fractions (Marchini et al., 2021). Lentil,
a cool-season food legume, is high in
protein and minerals, as well as a variety
of  prebiotic  carbohydrates  such
raffinose-family oligosaccharides,
fructooligosaccharides, sugar alcohols,
and resistant starch, all of which
contribute to the health advantages of
lentil. Beneficial bacteria in the colon
ferment  prebiotic ~ carbohydrates,
providing health advantages to the user.
These carbohydrates are also important
for lentil plant health, since they help
with carbon transport, storage, and
abiotic stress tolerance. As a result, lentil
prebiotic carbohydrates could be a
nutritional breeding  target  for
strengthening crop resilience to climate
change while also improving global
nutritional security (Johnson et al.,
2021). Infant formula is a human milk
substitute that is given to babies during
the first few months of their lives. The
protein in these goods is usually derived
from dairy. Alternative protein sources,
such as those derived from plants, are
gaining popularity as a result of dairy
allergies, intolerances, and ethical and
environmental concerns. Lentils have a
high protein content (20-30%), a decent
amino acid composition, and strong
functional characteristics. Lentil proteins
are a good alternative to other plant
proteins (e.g., soybean and rice) in baby
nutritional products from a nutritional
and physicochemical standpoint
(AlonsoMiravalles et al., 2021). One of
the major challenges limiting lentil
proteins' utilization in food applications
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is their low solubility (Alrosan et al.,
2021). Lentil lectin strongly inhibit
infection of SARS-COV-2 variants,
which should provide valuable insights
for developing future anti-SARS-CoV-2
strategies (Wang et al., 2021).
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Abstract

Chickpeas are a rich source of dietary protein and phenolic bioactives that promote human health,
and they are widely used as food and culinary ingredients in current and ethnic cuisines around the world.
Due to its natural drought and heat tolerance, chickpea will become increasingly important with climate
change. Chickpea is an indeterminate crop flowering over a long period of time, with leaf and branch
formation continuing during pod filling. The early stages of plant inflorescence growth are just as important
as the later stages of floral development. During those early phases, certain properties, such as inflorescence
architecture and flower developmental timings, are defined. A variety of climatic and environmental
conditions influence chickpea growth, development, and grain yield. Chickpea production gets hampered
by climatic extremes such as unpredictable rainfall, very hot and low temperatures, drought. Environmental
factors like as salinity and nutrient deprivation have a significant impact on global chickpea productivity.
Every year, Fusarium oxysporum f.sp. ciceris causes massive yield losses in chickpeas. Other effective
biotic stress factors are root diseases (collar rot, and dry root rot), and foliar diseases (Ascochyta blight,
Botrytis grey mold). In this review, some valuable information related to chickpea is extracted from
international articles published mostly in last year and presented here.
Keywords: Chickpea, Cicer arietinum, breeding, agronomy, food
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INTRODUCTION

Chickpea (Cicer arietinum L.) is
a significant plant that provides
nutritious food for the world's growing
population. Due to its natural drought
and heat tolerance, chickpea will become
increasingly important with climate
change. At the same time, it is the most
significant cool-season food legume
cultivated under rainfed circumstances
in arid and semi-arid regions of the world
(Eker et al., 2022). As the world's
population grows, the demand for
sustainably produced proteins, forcing a
dietary shift toward plant-based proteins.
In comparison to their animal-derived
counterparts, vegetable proteins have a
poorer digestibility and biological value
(Nitride et al., 2022). Chickpea is an
indeterminate dicotyledonous crop that
flowers over a long period of time, with
leaf and branch formation continuing
during flowering and pod filling.
Chickpea plants that are subjected to
unfavorable conditions throughout the
reproductive phase can lose their
flowers, young pods, or developing
seeds, and then begin flowering when the
conditions improve (Peake et al. 2020).
Food legume genetic resources must be
characterized, maintained, and used in
order to breed new varieties with
increased adaptability, quality attributes,
and nutritional value (Rocchetti et al.,
2022). The early stages of plant
inflorescence growth are just as
important as the later stages of floral
development. During those early phases,
certain properties, such as inflorescence
architecture and flower developmental
timings, are  defined.  Various
inflorescence designs in terms of
meristem determinacy and the number of
flowers per node have been identified in
chickpea germplasm. It will be
advantageous to manipulate flowering
time and inflorescence architecture in
chickpea and other legumes by
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understanding the major actors involved
in the vegetative to reproductive stage
transition and floral meristem growth
(Basu et al., 2022). In rainfed areas
characterized by terminal drought and
heat stress, days to first flowering are a

significant component of chickpea
adaptability and yield (Lakmes et al.,
2022).

Abiotic stress factors

A variety of climatic and
environmental  conditions influence
chickpea growth, development, and
grain yield (Richards et al.,, 2022).
Depending on the crop species, soil type,
and climate, increased atmospheric CO2
would alter soil-plant nutrient dynamics
(Dutta et al., 2022). Chickpea production
gets hampered by climatic extremes
(unpredictable rainfall, very hot and low
temperatures). To handle climate
differences and achieve optimal yield,
the best sowing timing is a critical aspect
(Irshad et al., 2022). Environmental
factors like as salinity and nutrient
deprivation have a significant impact on
global chickpea productivity. Drought is
thought to be one of the most serious
abiotic stresses, accounting for 40-45
percent of chickpea yield losses (La et
al., 2022). Chickpea growth and
productivity are affected by drought and
high temperatures. In the field, these
pressures frequently occur at the same
time, resulting in a wide spectrum of
molecular and metabolic adaptations
(Yadav et al., 2022). Chickpeas are a
low-cost source of protein and
micronutrients for poor and vegetarian
people in Southeast Asia and Sub-
Saharan Africa. The crop is being
exposed to severe drought and heat stress
during its reproductive phase as a result
of changes in climatic conditions and
cropping systems, resulting in large yield
losses and fluctuations in grain nutrient
buildup. Heat stress reduces grain Fe and
Zn levels as well as protein content
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(Samineni et al., 2022). Chickpea is the
major pulse crop of India, grown in 10,6
Mha with an annual production of 11,4
Mt and average productivity of 1078
kg/ha. Chickpea is primarily grown in
post-rice residual soil water on marginal
farms in India. Low crop yield during
reproductive phases due to terminal
water and heat stress is a major problem,
particularly in the rice-fallows of India's
lower Gangetic plains (Mukherjee et al.,
2022). Biochar, applied at a rate of 2—
6%, is an excellent way to increase
chickpea yield while also reducing water
stress. Because of the little changes in
performance within this application
range, a 2% application is recommended
(Pradhan et al., 2022). Heat-related
features in chickpea are important for
lowering the negative effects of heat
stress, which is expected to rise in the
coming years as a result of global
warming caused by climate change.
Under heat stress, kabuli chickpeas with
several pods per peduncle and compound
leaf features showed an undeniable
advantage. A recent study indicated that
plant shapes that nature has evolved over
millions of years, which are usually seen
in wild plants, have a greater fitness
ability than plants sculpted by human
hands (Eker et al., 2022). For the most
important yet innately salt-sensitive
grain legume, chickpea, salinity is
becoming an important problem. During
the reproductive period, chickpea is very
susceptible to salinity. Chickpea has a lot
of genetic diversity among improved
cultivars, which produce higher yields in
saline environments but still need to be
improved for long-term crop production
(Kaashyap et al., 2022). While salinity
slows emergence and lengthens
flowering time, differences in saline
yields between genotypes were linked to
aboveground biomass, filled pod
number, and seed number at maturity,
but not to the number of emerging plants
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that lived until maturity or the flowering
delays. Chickpeas for dryland saline sites
require phenotyping in appropriate
environments. Dryland salt tolerance is
associated with increased biomass and
reproductive success (Turner et al.,
2022). Use of salicylic acid-seed priming
is an eco-friendly approach for
improving salt  tolerance  and
accomplishing sustainable production of
chickpea genotypes in salt-affected soils
(Kauretal., 2022). Chilling temperatures
and frost diminish chickpea yield and
hinder adaptability throughout the
reproductive period. Because it avoids
cold temperatures, late heat, and drought
stresses that can limit yield in early and
late sowing, intermediate sowing
maximizes yield (Anwar et al., 2022).
When the minimum temperature is 5°C
and the maximum day temperature is >
20°C, chickpeas can set pods (Singh et
al. 2021). Zinc (Zn) deficiency and low
soil fertility are the major factors
responsible for low yield in chickpea. Zn
seed priming along with “plant growth
promoting bacteria” application may
improve soil health and chickpea
biomass in marginal soils (Ullah et al.,
2022).

Biotic stress factors

Every year, Fusarium oxysporum
f.sp. ciceris causes massive yield losses
in chickpeas (Fatima et al., 2022).
Chickpea disease Fusarium oxysporum
f. sp. ciceris reduces chickpea
productivity and quality, and can reduce
yield by up to 15%. The growth of
Fusarium oxysporum f. sp. ciceris was
strongly inhibited by a newly identified,
Pseudomonas aeruginosa strain A7. The
high biocontrol potential and plant
growth increase of this strain could make
agricultural chickpea production a more
ecologically friendly operation
(Mozumder et al., 2022). By controlling
plant hormones and establishing



MAS Journal of Applied Sciences 7(2): 372-379, 2022

systemic resistance, endophytes aid
plants in thriving under stress. Chickpea
root bacterial endophytes Priestia
megaterium (CRBE), Brucella
haematophila (CRBE3) and
Microbacterium paraoxydans (CRBE7)
exhibiting antagonistic activity could be
incorporated in integrated disease
management module against Fusarium
wilt of chickpea (Khanna et al., 2022).
Ethiopia is Africa’'s top producer,
consumer, and exporter of chickpeas,
accounting for 4,5 percent of the global
market and more than 60% of the
African market (Damte & Ojiewo,
2017). It is commonly cultivated in
Ethiopia's highlands and semi-arid
regions (Fite & Tefera, 2022). Ethiopia's
national average chickpea yield is 1913
kg/ha (Keneni et al., 2011). Chickpea
production in Ethiopia was hampered by
many biotic and abiotic causes. Biotic
factors such as diseases; root diseases
(fusarium wilt, collar rot, and dry root
rot), and foliar diseases (Ascochyta
blight, Botrytis grey mold) (Getaneh et
al.,, 2021), and insect pests mainly

Helicoverpa armigera Hiibner
(Lepidoptera: Noctuidae) and
Callosobruchus chinensis (L)

(Coleoptera: Bruchidae) (Damte &
Mitiku, 2021). The later two insect pests
were among the major factors affecting
chickpea production in Ethiopia (Damte
& Mitiku, 2021). Drought is a major
factor in increasing the prevalence and
severity of chickpea dry root rot. This is
a financially destructive disease that has
harmed chickpea yield in recent years as
a result of irregular rainfall patterns. Dry
root rot disease in chickpea plants is
caused by Macrophomina phaseolina
(previously  Rhizoctonia bataticola).
Drought stress exacerbates an infection
that is already present by decreasing the
endodermal barrier and overall defense
(Irulappan et al., 2022).
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Nitrogen fixation

Chickpeas, like most legumes,
have specialized structures called root
nodules. The symbiotic connection with
rhizobium bacteria is enabled by these
nodules. Mesorhizobium species cause
chickpeas to nodulate. The rhizobia give
the plant with useable fixed atmospheric
nitrogen. Because of their symbiotic
association with nitrogen-fixing
rhizobium bacteria, which increases soil
nitrogen and improves soil fertility, they
are frequently employed as rotation
crops (Frailey et al., 2022). The variety
and dispersion of  Mesorhizobia
communities, on the other hand, may be
influenced by their adaptation to soil
conditions (Muleta et al., 2022).
Recently, a series of research papers
have shown that a variety of leguminous
plants can form tripartite symbiotic
associations  with  nodule-inducing
rhizobia and other plant beneficial
microorganisms, such as arbuscular

mycorrhiza fungi, fungal endophyte
Phomopsis  liquidambari,  mineral
phosphate-solubilising bacteria,

endophytic Bacillus, Methylobacterium
oryzae and Micromonospora strains to
enhance plant growth, nodulation and
N2-fixation (Xu et al., 2022).

Functional foods

Chickpeas are a rich source of
dietary protein and phenolic bioactives
that promote human health, and they are
widely used as food and culinary
ingredients in current and ethnic cuisines
around the world. Chickpeas are a good
source of functional food components
for high-value and health-focused food
and nutraceutical applications because of
this (Klongklaew et al., 2022).
Chickpeas are a type of pulse that is
consumed all over the world and is high
in protein, as well as fat, fiber, and other
carbs. As the world's population grows,
so does demand for the protein
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component of this pulse, and several
methods for extracting it have been
proposed and developed. The principal
dry and wet protein enrichment
approaches, resulting in  protein
concentrates and isolates, include air
classification, alkaline/acid extraction,
salt extraction, isoelectric precipitation,
and membrane filtration. Chickpea
proteins  exhibit good functional
properties such as solubility, water and
oil absorption capacity, emulsifying,
foaming, and gelling. During protein
enrichment, the functionality of protein
can be enhanced in addition to primary
processing (e.g., germination and
dehulling,  fermentation, enzymatic
treatments). More researches may be
useful to improve applications of the
specific coproducts that result from the
extraction of chickpea proteins, thereby
leading to more sustainable processes
(Grasso et al., 2022). Pulse flours are
increasingly being used as an alternative
for traditional staples (such as pasta and
bread) (Palchen et al., 2022). Dough
rheological behavior, as well as textural

qualities and bread staling, were
unaffected by formulations containing
10% roasted chickpea flour.

Furthermore, a trained panel found that
replacing 10% of wheat flour with
roasted chickpea flour resulted in
complete masking of the "grass-like"
off-flavor elements in breads, as well as
reduced "beany" and "earthy" off-flavor
notes, indicating a product with good
overall acceptance (Kotsiou et al., 2022).
Chickpea  flours have intriguing
nutritional qualities and can be used in
layer cakes (Gallego et al., 2022). The
use of 30% chickpea in biscuits could be
a good technique to create a nutritious,
low-digestibility biscuit with desirable
quality qualities (Lu et al., 2022).
Chickpea flours were added to rice-
based gluten-free loaves to increase their
technological and nutritional qualities
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(Kahraman et al., 2022). Chickpea bread
is a classic bread made from fermented
chickpeas (Boyaci Gunduz & Erten,
2022).
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Abstract

Nowadays employees are consumed with a number of family responsibilities and other personal
problems besides the demands of their workplace. In fact, most people lack the ability to efficiently manage
all these things, and this leads to an unhealthy amount of stress, an imbalance between work and personal
life, and a potential job dissatisfaction. This is why it is important for managers to come up with different
practices to help employees find a balance, and hence increase their overall productivity and work
performance. One-way managers achieve this is by including one or more types of Flexible Work
Arrangements (FWAs). This study aims to look at the effects of FWAs on employees’ wellbeing, job
satisfaction work performance among the employees of Pastel Agency Services, Morocco. The paper will
be organized in Three different chapters. The first chapter is an introduction to the concept of FWAs and a
statement of the problem, purpose, questions, hypotheses and methodology adopted in the study. The
second chapter is a review of the literature. The third and final chapter presents and discusses the findings
of the study.
Keywords: Flexible work arrangements, wellbeing, job satisfaction, work performance
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INTRODUCTION

Nowadays  employees  are
consumed with a number of family
responsibilities and other personal
problems besides the demands of their
workplace. In fact, a lot of people lack
the ability to efficiently manage all these
things, and this leads to an imbalance
between their work and personal lives
thus leading to a decrease in work
productivity. This is why businesses give
more and more importance to the well-
being of their employees and their job
satisfaction. In this context, the concept
of flexibility or flexible work
arrangements  (FWASs) is gaining
importance because it seems to have
numerous benefits including increased
personal and team effectiveness, greater
employee commitment, reduced stress,
and greater overall organizational
performance (Clarke and Holdsworth
2017). However, the results of previous
research on the effects of FWAs on
work-related criteria were ambiguous,
they varied from zero or little effect to
substantial positive effect (Dunham et
al., 1987; Pierce et al., 1989) (cited in
Hosboyar et al., 2018). Similarly, De
Menezes & Kelliher (2011) (cited in
Klindzic and Maric ,2019) reviewed a
148 publications and previous studies
about the effects of FWAs on
organizational performance and found
that the findings of those studies were
inconclusive and that the relationship
between FWAs and performance should
be further examined. Also, while
reviewing the literature it seemed that
most of the studies on the topic of
flexible work arrangements have been
done in a western context. Indeed, FWAs
have been gaining popularity mostly in
the European Union and Organization of
Economic Co-operation and
Development  (OECD) countries.
(Klindzic and Maric ,2019). Therefore,
this paper will try to answer the
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following question: How do Flexible
Work Arrangements affect the well-
being, job satisfaction, and work
performance of employees at Pastel
Agency Services, an event planning
company in Morocco?

The study will also test the three
following hypotheses:

H1: The wellbeing of employees with
Flexible work arrangements (FWAS) is
significantly  higher than that of
employees without FWAs.

H2: The job satisfaction of employees
with  Flexible work arrangements
(FWAS) is significantly higher than that
of employees without FWAs.

H3: The work performance of
employees  with  Flexible  work
arrangements (FWASs) is significantly
higher than that of employees without
FWA:S.

LITERATURE REVIEW
Flexible work arrangements (FWAS)
Bal and De Lange (2014) (as
cited in Clarke & Holdsworth, 2017)
define Flexibility in the workplace as
“the opportunity of workers to make
choices influencing when, where, and for
how long they engage in work-related
tasks”. Another definition of workplace
flexibility is given by Grzywacz et al.
(2008). They define it as a concept that
includes a range of working practices
which enable workers to adapt the timing
or scheduling of work, as well as the
location of work in order to meet their
needs. The scheduling arrangements
include flex-time, compressed hours and
part-time work. The location
arrangements include teleworking, home
working and hot desking. Also, Flexible
work arrangements are defined as
negotiated terms of employment in terms
of working time and workplace (catalyst,
1997) (as cited in Allen & Shockley,
2009). Likewise, Rau (2003) defines
FWAs as those involving
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telecommuting, i.e., where work takes
place, and flextime, i.e., when the work
takes place. (Cited in in Allen &
Shockley, 2009).
Workplace 2010 (2006) defines FWAs
as: “any one of a spectrum of work
structures that alters the time and/or
place that work gets done on a regular
basis. A flexible work arrangement
includes: 1. Flexibility in the scheduling
of hours worked, such as alternative
work schedules (e.g., flex time and
compressed workweeks), and
arrangements regarding shift and break
schedules; 2. Flexibility in the number of
hours worked, such as part time work
and job shares; and 3. Flexibility in the
place of work, such as working at home
or at a satellite location.”
Employee wellbeing

Warr (1987) (as cited in
Krishantha, 2018) views employee
wellbeing as “the overall quality of an
employee’s experience and functioning
at work”. It is not limited to physical
health only. Rather, it refers to the
physical, psychological and financial
state of the workforce at the
organization. Similarly, Currie (2001)
(as cited in Krishantha, 2018) defines
employee wellbeing at work as the
physical and mental health of the
employees, which are achieved through
a stress-free and physically safe
environment.
Job Satisfaction

According to Saeed et al. (2014),
job satisfaction refers to the extent to
which an employee enjoys performing
his or her job, and the feeling of
achievement they get from it. The
authors also state that job satisfaction
reduces turnover, and that it is a good
indicator of how well the employee
intends to perform their jobs. Greater
levels of job satisfaction led to increased
motivation and performance, while
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reducing absenteeism and turnover
among employees.
Work Performance

Campbell and Wiernik (2015)
looked at the definitions provided by
many scholars and concluded that
individual job performance refers to
what people do and the actions they take
that help reach organizational goals. It
also refers to how well an individual
performs a certain job or task. This
involves noticeable objectives and
intangible ones as well. In addition, they
note that work performance is not limited
to observable actions of a certain
individual but also includes other
activities like mental productions and
decisions.
Findings of previous studies

While reviewing the literature, it
turns out that flexible work arrangements
affect employees’ well-being, job
satisfaction and work performance in
many different ways. Firstly, concerning
job satisfaction, the results have been
inconsistent. For example, Hosboyar et
al.” (2018) study did not indicate that
FWAs had a positive effect on job
satisfaction. Other studies have revealed
the  opposite.  Working  families
organization (2008) showed that flexible
work arrangements led to stronger
commitment to the organization and
higher job satisfaction. Similarly, Apgar
(1998) (cited in Rawashdeh et al., 2016)
found that there is a positive effect of
flexible work arrangements on job
satisfaction. Possenriede and Plantenga
(2011) also concluded that FWAS
namely flexi-time, telecommuting and
part-time work are associated with
higher job satisfaction. On a similar line
of thought, FWAs availability has been
positively linked to job satisfaction. The
reason for this is that when organizations
values and cares for employees, those
latter tend to have a positive reaction in
return (McNall et al., 2010) (cited in
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Masuda et al., 2012). Likewise, Altindag
and Siller (2014) showed that flexible
working hours allow employees to rest,
motivates them and have a moderate
positive effect on employees’ loyalty and
job satisfaction. As for the effect of
FWAs on job performance, Altindag and
Siller (2014) showed that since FWAs
are positively associated to higher job
satisfaction, they are by extension
positively related to better job
performance. Identically, Working
families organization (2008) found that
there is a positive relationship between
FWAs and work performance. Indeed, it
was reported that there was either a

positive impact or no impact on
individual performance. Additionally,
the research showed that FWAs

positively affect both the quantity and
quality of work produced . Mugania et
al.(2016) also concluded that flexible
work arrangements improved
organizational performance in the
banking industry in kenya. On a similar
note, Clarke and Holdsworth (2017)’
study showed that flexible workers tend
to increase their team’s productivity and
effectiveness. Last but not least, FWAs
also seen to positively affect employees’
well-being. Clarke and Holdsworth
(2017) stated that FWAs might reduce
employees’ work stress by reducing
work-life conflict and commuting stress,
thus improving employee’s well-being.
Similarly, Possenriede and Plantenga
(2011)’s research showed that higher job
satisfaction leads to lower rate of
absenteeism and increased general well-
being, and as mentioned before the
authors have also shown that FWAs
increase job satisfaction. As a result,
FWAs seem to have a positive effect on
employees’ well-being. Finally,
Uglanova and Dettmers (2018)
examined the impact of two flexible
working time Arrangements (FWTA) on
the well-being of employees measured in

383

terms of leisure time and job satisfaction.
It turned out that Employer-oriented
FWTA has negative effects on job
satisfaction and leisure time and by
extension on employees’ well-being. On
the other hand, employee-oriented
flexibility increased job quality, lead to
higher work motivation, reduced stress
and increased  employees’  job
satisfaction therefore increasing their
well-being.

METHODOLOGY
Research Design and Participants

A qualitative research design is
adopted in this study, and more
specifically a case study. In this regard,
Taherdoost (2016) explains that the
sample sizes in case studies are typically
small and intended to study a real-life
issue or phenomenon. Moreover, he
clarifies that the sample is not
necessarily  representative of the
population. Similarly, Schoch (2019)
explains that case studies tend to focus
on small samples, and that in some cases
participants are selected based on their
uniqueness or because of special
arrangements ~ or  easy  access.
Accordingly, the present study uses a
non-probability sampling technique.
Also, the sample size is small and
consists of 36 participants in total. The
respondents will be selected among the
employees of Pastel Agency Services.
Research Instrument

A survey is used as a research
instrument. It is divided in two main
parts. The first part is reserved for
employees and consists of three sections.
The first is a simple question that
determines whether the employee has
access to FWAs or not. The second
measures the employee’s wellbeing and
the third measures his/her level of job
satisfaction. The second part is reserved
for managers only and attempts to
measure employees’ work performance
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and therefore compare the performance
of flexible workers to that of non-flexible
workers. Therefore, in total, 3 measures
are used. The first is the Workplace
wellbeing snapshot survey which is a
survey developed by the “What Works
Center for Wellbeing”. It is designed for
organizations to determine how their
employees are doing with respect to
different aspects of wellbeing. The
second is the Minnesota Satisfaction
Questionnaire  (MSQ) authored by
Weiss, Dawis, England & Lofquist
(1967). The MSQ measures an
employee’s job satisfaction. There are 3
MSQ forms available: two long forms
and a short form. The MSQ short form
consists of 20 items taken from the long
form. For the present study a slightly
adapted version of the MSQ short form
is used. The third is also a slightly
adapted version of the “Employee
Performance Evaluation Survey”
developed by SoGoSurvey, a cloud-
based platform founded in 2013 and
headquartered in Herndon, Virginia,
United States. It enables the creation,
distribution and analysis of surveys,

forms, polls, quizzes and assessments.
Also, an open-ended question was added
to each section to give the participants
the opportunity to express themselves
freely. Combining quantitative and
qualitative date will allow for an in-depth
investigation.

FINDINGS
Quantitative Findings

The sample was relatively small.
It consisted of 33 employees and 3
additional managers whose purpose was
to measure the work performance of said
employees. The employees belonged to
two groups as explained before. The
group that did not have access to flexible
work arrangements consisted of 12
employees or 36.4% of the total number
of participants. Whereas the group that
did have access to flexible work
arrangements consisted of 21 employees
or 63.6% of the total number of
participants (figurel). Although the
percentages of the two groups are not
equal, the results will still be used to
make a comparison between them.

Table 1. Wellbeing frequencies

Sig. (2-tailed) ~ Mean Difference
The mean wellbeing among all Equal variances assumed .805 .08425
employees
Wellbeing significant  difference between the

Table 1 shows that employees
with access to FWAS on average scored
higher than those without access to
FWAs in terms of well-being although
the difference between the means is not
very significant. Indeed, table 2 shows a
significance value of p= .805 > 0.05,
which indicates that there is no
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wellbeing of employees with access to
flexible work arrangements and those
without access to flexible work
arrangements. Therefore, FWAs do not
affect the well-being of employees, and
the difference in the means is due most
probably due to chance.
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Table 2. Well-being: Independent T-test

The mean wellbeing of
employees With FWAs

The mean wellbeing of
employees Without FWASs

Mean 3.4176

3.3333

Job Satisfaction

Table 3 indicates that on average,
the employees with access to FWAs
scored higher than those without access
to FWAs. However, table 4 shows that
the significance value is p=.392 > 0.05,
which indicates that there is no
significant difference between the job

satisfaction of employees with access to
flexible work arrangements and those
without access to flexible work
arrangements. In conclusion, FWAs do
not affect the Job satisfaction of
employees and the difference in the
means is due most probably due to
chance.

Table 3. Job satisfaction Frequencies

Sig. (2-tailed)

Mean Difference

The mean Job satisfaction
among all employees

.392 .28446

Table 4. Job satisfaction: Independent T-test

The mean job satisfaction of
employees With FWAs

The mean job satisfaction of
employees Without FWAs

Mean 3.4395

3.1316

Work Performance

Table 5 shows that the mean
work performance of employees without
access to FWAs is 4.3958 whereas the
mean work performance of employees
with  access to flexible  work
arrangements is 4.5729. While there is a
difference between the two means, this
difference of exactly 0.1771 remains
insignificant. We can conclude that there
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is no significant difference between the
two groups. Thus, flexible work
arrangements do not significantly affect
the work performance of the employees
of Pastel agency services. Therefore, we
can also reject the Hypothesis that the
work performance of employees with
Flexible work arrangements (FWAS) is
significantly higher than that of
employees without FWAs.
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Table 5. Work Performance: means comparison

The work Performance of employees
without access to flexible work

arrangements

The work Performance of employees
with access to flexible work

arrangements

Mean

Quantitative Findings

From the results of qualitative
data, it seems that employees with access
to flexible work arrangements have an
overall higher wellbeing, job satisfaction
and work performance compared to their
colleagues who don’t have access to
flexible work arrangements. This is
contradictory to what was found in the
quantitative data analysis, which showed
that there are no significant differences
between the wellbeing, job satisfaction
and performance of the two groups of
employees.

CONCLUSION

In the present study, we
attempted to explore many of the aspects
of Flexible work arrangements, but we
especially focused on the effects of
FWAs on the well-being, job satisfaction
and work performance of employees at
Pastel agency services, Morocco. The
results of the study turned out to be
somewhat inconsistent. Indeed, the
results of the quantitative data have
shown that there was no significant
difference  between the level of
wellbeing, job satisfaction and work
performance of employees with access to
FWAs and those without access to
FWAs. However, the results of the
qualitative data have shown the opposite
and that there is in fact a difference
between the two groups of employees. In
other terms, qualitative data showed that
FWAs positively affect those 3
aforementioned  variables, whereas
guantitative data showed no effect at all,
neither positive nor negative. Because of
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4.3958 4.5729
this  inconsistency, no  clearcut
conclusion can be made as to the effect
of FWAs on the wellbeing, job
satisfaction and work performance of
employees at Pastel agency services.
Limitations of the study

This research used a case study as
a research design. Case studies tend to
use few research participants, and the
present study used only 36 research
participants including 33 employees and
3 managers. Therefore, the main
limitation of the study is the small
number of data collected which might
have contributed to the lack of
consistency of the results.
Further suggestions

Since the research yielded
inconsistent results, further and deeper
research should be made in order to
answer the question of whether flexible
work arrangements have a positive effect
on the wellbeing, job satisfaction and
work performance of employees. Also, a
purely quantitative research design
might be a better alternative to this
particular topic since it will have more
research participants and hence more
data.
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Bu arastirma, 2020 yili vejetasyon doneminde Siirt Universitesi Ziraat Fakiiltesi tarla bitkileri
deneme alaninda, Patateste (Solanum tuberosum L.) farkli azot dozlarinin verim ve verim unsurlari {izerine
olan etkisini tespit etmek amactyla yliriitiilmiistiir. Patates bitkisine artan dozlarda azot uygulamasi, bitki
boyu, bitki dal sayisi, bitki bagina yumru verimi, bitki bagina pazarlanabilir yumru agirligi, bitki basina
yumru sayisi, bitki basina pazarlanabilir yumru sayisi, parsel verimi ve dekara verimde artisa neden
olmustur. Artan giibre miktar1 patateste yumru iriligi izerine 6nemli etkide bulunmustur. Bitki boyu 24.55-
46.60 cm, bitki dal sayist 4.75-6.72 adet, bitki bagmma yumru verimi 152.50-739.25 gr, bitki basina
pazarlanabilir yumru agirligt 146.12-739.25 gr, 1skarta yumru agirligi 0.25-6.37 gr, bitki bagina yumru
say1st 4.42-10.30 adet, bitki basina pazarlanabilir yumru sayis1 4.42-10.30 adet, 1skarta yumru sayisi 0.00-
0.625 adet, dekara verim 702.38-3404.36 kg arasinda degismistir. Sonuglar, azot uygulamasinin 32 kg/da’a
kadar artmasinin patates bitkisinde verim ve verim unsurlarini olumlu yoénde etkiledigi gostermistir. Azot
uygulama dozunun daha fazla artirilmasi, ise verim ve verim unsurlari {izerine olumsuz etkide yapmuigtir.
En yiiksek verimi elde etmede sadece verilen giibre miktar1 degil ayni zamanda iklim ve toprak
kosullarininda verim ve kalite tizerinde biiyiik 6nem arz ettigi unutulmamalidir.

Anahtar Kelimeler: Patates, Solanum tuberosum L. Siirt, azotlu giibre, yumru verimi, verim unsurlari

Effects of Diffirent Nitrojen Doses on Yield and Yield Components of Potato (Solanum
tuberosum L. ) Gorwn in Siirt Province Conditions

Abstract

This study was carried out to determine the effects of different nitrogen doses on yield and yield
components of potato (Solanum tuberosum L.) grown in field crops experimental area of Agricultural
Faculty in Sirrit University during 2020 vegetation period.The application of increased nitrojen doses
caused an increase in plant height, number of plant brances, tuber yield per plant, marketable tuber weight,
number of tuber per plant, number of marketable tuber per plant, plot yield and yield per decareof potato.
The increasing nitrogen doses has a significant effect on the tuber size of potatoes. Plant height varied
between 24.55-46.60 cm, number of plant brances between 4.75-6.72 pieces, tuber yield per plant between
152.50-739.25 g, marketable tuber weight per plant between 146.12-739.25 g, discarded tuber weight
between 0.00-6.37 g, number of tuber per plant between 4.42-10.30 pieces, number of marketable tuber per
plant between 4.42-10.30 pieces, number of tuber discarded between 0.00-0.625 pieces, yield per decare
between 702.38-3404.36 kg with the increasing nitrogen doses. The results revealed that an increase in
nitrojen up to 32 kg da* had positive effect on yield and yield components of potato plant, while further
increase may have a negative effect on plant growth. The highest yield not only depends on the amount of
fertilizer applied but also the climate and soil conditions have great influence on crop yield and quality.
Keywords: Potato (Solanum tuberosum L.), Siirt, nitrojen fertilizer, yield, yield components
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GIRIS

Icerdigi besin maddelerinden
dolay1 biiyikk bir Oneme sahip olan
patates, bir enerji kaynagi olmanin yani
sira  halkin temel gida ihtiyacini
karsilayan ve  mutfaklarda  (cips,
kizartma, pilire vs.) yaygm tiketim
sekillerinden dolay1 6nemli bir Uriindiir.
Endiistride kullanilmayan ve
mutfaklarda yemeklik olarak
tilketilemeyen patates, hayvanlar i¢in
¢ok onemli bir yem kaynagidir. Birim
alandan fazla miktarda iriin
kaldirmasindan dolayi, yetistiriciliginin
yapildig1 iilkelerde ekonomiye katkisi
oldukca Oonemli diizeylerdedir (Arioglu,
1997). Patates (Solanum tuberosum L.)
diinyada bugday, c¢eltik ve misirdan
sonra en fazla tiretimi yapilan dordiincti
kiiltiir bitkidir. Patates yumrusu, %]15-
25 kuru madde, karbonhidrat (nisasta),
protein, vitaminler (C, B1, B3, B6, K,
folate, pantothenik asit) ve mineraller
(K, Mn, Mg, Fe, Cu, P) icermektedir.
Haglanmig 100 gr patates, yetiskin bir
insanin giinlik C ve B6 vitamini
ithtiyacinin %16’s1n1, potasyum
ithtiyacinin %15’ini, mangan ihtiyacinin
%11’ini, protein ihtiyacinin  %35‘ini
karsilamaya yetmektedir. Patates ayni
zamanda c¢ok cabuk doygunluk hissi
vermesi dolayisiyla besleyici bir diyet
yiyecegidir (Gilinel ve ark.,, 2010).
Tiirkiye’de  son  yillarda  patates
fiyatlarindaki artislar, patates liretiminin
i¢ talebi karsilamada yetersiz oldugunu
gostermektedir.  Patates  fiyatlarinin
tikketicinin lehine olacak sekilde diismesi
icin dUretimin alanlarinin yada verimin
arttirtlmas1 gerekmektedir. Bunun i¢in
yetistirme teknikleri konusunda
aragtirmalarin arttirllmasi biiyiik 6nem
arz etmektedir. Patates {iretim alanlarmin
arttirllmasit ve bu alanlardan yiiksek
verim elde edilebilmesi i¢in uygun dikim
zamaninin belirlenmesi, yliksek verimli
cesitlerin  gelistirilmesi  6nemlidir.
Tiirkiye’de  patates  yetistiriciliginin
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yapildig1 farkli ekolojilerde, uygun
dikim zamani ve ¢esitlerin
belirlenmesine  yonelik  caligmalar

yapilmis ve verim {izerinde hem uygun
¢esit seciminin hem de dikim zamaninin
onemli oldugu rapor edilmistir (Arslan,
2019; Samanci ve ark., 2003). Patates

yetistiriciliginde onemli besin
elementlerinden biri ozellikle
yumrularin  olusum ve gelisiminde

onemli rol oynayan azottur. Bu nedenle
tim bitkilerde oldugu gibi patateste de
verilmesi  gereken  azotlu  giibre
miktarinin belirlenmesine gereksinim
vardir (Oztiirk ve ark., 2007). Artan azot
uygulama dozunun patates verimini
(Tunctiirk ve ark. 2004) ve patatesteki
protein miktarini 6nemli dl¢iide artirdig:
ve nisasta oranim1i da disirdigi
bilinmektedir (Oztirk ve ark. 2007;
Karadogan ve ark. 1992). Cesitli bitkisel
atiklarin, ciftlik giibresinin ve kompoze
(NPK)  giibrelerinin kullanildig1 bir
calismada, en yiiksek verimin ve
kalitenin NPK uygulamalarinin yapildigi
parsellerden elde edildigi bildirilmistir
(Giiler ve ark., 2011).  Isler ve ark.
(2019) yaptiklar1 ¢aligmada yumru
verimi, bitki basina yumru sayist ve
verimin azot dozlarindan énemli sekilde
etkilendigini, en yiiksek yumru verimi
(5146 kg/da), bitki basina yumru sayisi
(7.60 adet) ve bitki basmma yumru
veriminin (900,67 gr) 20 kg/da N
uygulamasindan elde edildigini
bildirmiglerdir.  Arastirmacilar  5-20
kg/da N uygulamasinin yumru verimini
onemli derecede etkiledigi ve 20 kg’
asan  uygulamalarda ise  yumru
veriminde artis olmadig1 aksine diisiis
yasandiginmi tespit etmislerdir. Zelalem
ve ark. (2009) 4 azot (0, 6.9, 13.8 and
20.7 kg/da) dozu uygulamasinda en

yiksek  verimi  20.7 kg/da N
uygulamasindan elde ettiklerini
belirtmektedir. ~ Patates  bitkisinden

yiksek verim alabilmek i¢in, uygun
yetistirme  tekniklerinin  yan1  sira,
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ekilecek patates ¢esidinin, yetistirildigi
bolgeye iyl adapte olmas1
gerekmektedir. Patates tariminda ekim
siklig, farkli giibre dozu uygulamalari,

en yliksek verime sahip, Kkaliteli,
hastaliklara ~ ve  zararlilara  Kkarsi
dayanikli, sertifikali, saf ve temiz
tohumluk ile patates tarimini

yayginlagtirilmas: temel amaglardandir.
Bu amagla, bu calismada Siirt ilinde
patateste tiretiminde farkli azot dozlari
uygulanarak verim ve verim
unsurlarinda meydana gelen degisimler
incelenmistir.

MATERYAL ve YONTEM

Tarla denemesi, Siirt Universitesi
deneme  alaninda 2020  yilinda
yuriitiilmiistiir. Denemede tohumluk
materyali olarak Doga Tohumculuk Hay.
Paz. Ith. Ihr. San. ve Tic. Ltd. Sti.
tarafindan temin edilen Alegria cesidi
kullanilmistir. Azot kaynagi olarak iire
(% 46 azot) giibresi kullanilmis olup
kontrol dahil alt1 farkli azot dozu (0, 8,
16, 24, 32 ve 40 kg/da) uygulanmistir.
ayrica, dekara 14,260 kg TSP (Triple
siiper fosfat) kullanilmis ve deneme
alaninin tamamina ayni fosfor miktar
homojen bir sekilde dagitilmistir.
Deneme yeri toprak yapisi olarak 0-30
cm derinlikte kumlu Killi (%48 kum ve
43.5 kil) tekstire sahip ve organik
maddece (0.83%) fakir, az kirecli, hafif
asidik (pHh 6.89) karakterde idi.
Dikimler  gergeklestirmeden  Gnce
fosforlu giibre elle serpme yontemiyle
deneme alaninin tiimiine homojen olacak
sekilde dagitilmistir. Deneme ‘Tesadiif
Bloklar1” deneme desenine gore dort
tekerriirlii olarak tesis edilmis ve patates
yumrulart 70 cm araliklara olusturulan
sirtlara dikilmistir. Her parsel 70 cm sira
arast ve 30 cm cm sira lizeri mesafeye
sahip 510 c¢cm uzunlugunda 4 siradan
olusmus ve her parseldeki sirada 17
yumru olacak sekilde dikim 13 Mart
2020 tarihinde  gerceklestirilmistir.
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Farkl1 azot dozu uygulamalar arasindaki
etkilesimi minimize etmek i¢in bloklar
arasinda 210 cm bosluklar birakilmistir.
Bitki cikislar tabi yagislarla
gergeklesmistir. 2020 yili Mart ayinda
229.6 mm, Nisan aymda 158.6 mm
yagisla uzun yillar yagis
ortalamalarindan (Mart 111.2 mm, Nisan
1050 mm) daha fazla yagis
gerceklesmistir. Mayis ay1 ise 40,4 mm
ile uzun yillar ortalamasindan (Mayis
63,8 mm) daha disik yags
gergeklesmistir (MGM, 2020). Nisan
aymnin 3. Haftasindan sonra (21 Nisan)

damla sulama sistemi  ddsenerek
sulamalar gerceklestirilmistir. Yetigsme
sezonu boyunca 6 kez sulama

yapilmustir. Patates hasat olmaya yakin
arazide bitki boyu (cm) 6l¢iilmiis ve bitki
dal sayis1 (adet) gozlemleri alinmustir.
Patates hasadindan sonra bitki basina
yumru verimi, bitki basina pazarlanabilir
yumru agirligi, 1skarta yumru agirligs,
bitki basimma yumru sayisi, bitki basina
pazarlanabilir yumru sayisi, 1skarta
yumru sayis1 ve dekara verim gézlemleri
alimmigtir. Biitiin gozlemler her parselde
yer alan ortadaki iki siranin parsel bas ve
sonlarindan birer bitki birakarak kalan
bitkilerden 10 adet bitkide ornekleme
yapilarak alinmistir. Bitkilerin yaprak ve
saplarinin tamamen kurudugu,
yumrularin normal biiyiikliige ulasmis
oldugu 29 Haziran 2020 tarihinde her
parseldeki 4 siradan ortada yer alan iki
siranin parsel bas ve sonlarindan birer
bitki birakilarak kalan bitkiler hasat
edilmistir.  Arastirmada  incelenen
ozelliklere ait elde edilen veriler Tesadiif
Bloklari Deneme Desenine gore JMP

(8.1)  istatistik  paket  programi
kullanilarak varyans analizine tabii
tutulmustur. Degerler arasindaki

onemlilik derecesi Asgari Onemli Fark
Testi (Least Significant Difference —
LSD) ile gruplandirtlmigtir.
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BULGULAR ve TARTISMA

Siirt ili kosullarinda patateste
(Solanum tuberosum L.) farkli azot dozu
uygulamalarinin ~ verim ve  verim
unsurlari lizerine olan etkisini belirlemek
amactyla yiiriitiilen bu c¢alismada; ele
alian dl¢iimlere ait ortalama degerler ve
bu degerlere ait elde edilen sonuglar
asagida ayr1 ayr1 basliklar halinde
verilmistir. Bitki boyu (cm), bitki dal
sayisi, bitki basina yumru verimi (g),

bitki bagina pazarlanabilir yumru agirligi
(g) ve iskarta yumru agirhigr (g) gibi
verimi etkileyen unsurlara ait veriler
varyans analizine tabi tutulmus, elde
edilen  sonuglart  Cizelge 1.’de
verilmistir.
Bitki boyu

Farkli dozlarda azotun bitki boyu
iizerine olan etkisi % 1 diizeyinde
onemli oldugu tespit edilmistir (Cizelge
1).

Cizelge 1. Farkli azot uygulamalariin bitki boyu (cm), bitki dal say1si, bitki bagina yumru
verimi (g), bitki basina pazarlanabilir yumru agirligi (g) ve 1skarta yumru agirligi (g) gibi verimi
etkileyen unsurlar iizerine etkileri ve olugan gruplar

Azot uygulamalari Bitki Bitki Dal Bitki bagina Bitki basina Iskarta yumru
boyu Sayis1** yumru verimi | pazarlanabilir yumru agirhg (gr) **
(cm)** (gr)*=* agirhg (gr)**

32 46.60a |6.72a 739.25a 739.25a 0.00 b

40 4060b |6.20a 516.75b 515.75b 1.00 b

24 37.95 bc |6.32a 519.25b 519.00 b 0.25 b

16 33.57¢c 5.00 b 338.50¢c 33750 ¢ 1.00 b

8 27.22d 5.57 ab 259.00 cd 253.75cd 525 a

0 24.55 475b 152.50d 146.12d 6.37 a

Ortalama 35.08 5.76 420.87 418.56 231

D.K 9.13 13.73 25,51 25.84 64.29

A.OF 4.83 4.83 161.83 163.02 2.24

**:0.01 diizeyinde 6nemli, *: 0.05 diizeyinde 6nemli, 6d: 6nemli degil

En yiiksek ortalama bitki boyu
(46.6 cm) 32 kg/da N uygulamasindan
elde edilmistir. En diisiik ortalama bitki
boyu (24.55 cm) ise azot uygulanmayan
kontrol parselinden elde edilmistir. Tiim
uygulamalar i¢in ortalama bitki boyu 35
cm idi. Daha 6nce yapilan ¢aligmalarda
patateste bitki boylarinin; Tunctiirk ve
ark. (2004) 55.1 cm, Karadogan ve
Giinel (1992) 21.6-43.7 cm, Isler ve ark.
(2019) 61.07-78.20, Dede ve ark. (2019)
97.97-112,93 cm, Col ve ark. (2017)
36.32 cm, Arslan ve Kevseroglu (1991)
76 cm, Boydak ve Kayantas (2017)
64.33 cm, Giiler ve Kolsaric1 (1995) 91.2
cm, Sanl ve Karadogan (2012) 77.1 cm
degerleri arasinda degisim gosterdigi
bildirilmistir. Yukaridaki ¢alismalarin
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sonuclart bu c¢alismada elde edilen
verilerle benzerlik gosterdigi, elde
ettigimiz bulgular Co6l ve ark. (2017),
Karadogan ve Giinel (1992),
bulgularindan daha yiiksek oldugu
goriilmiistiir. Isler ve ark. (2019), Dede
ve ark. (2019), Tungtiirk ve ark. (2004),
Arslan ve Kevseroglu (1991), Boydak ve
Kayantag (2017), Giiler ve Kolsarici
(1995) ve Sanhi ve Karadogan (2012)
bulgularindan daha disiik oldugu
goriilmektedir. Elde ettigimiz bitki boyu
degerlerinin  literatlir ~ verileri  ile
tamamen uyumlu olmamasi,
calismamizda erken ilkbahar ekimlerinin
yapilmisg olmasina, yetistirme
kosullarinin, ¢esidin genetik yapisinin,
denemelerin yapildig1 yerlerin iklim
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kosullarinin, bolgenin toprak
yapisindaki ve sicaklik ve yagis
ortalamalarinin farkliliklar ile
iligkilendirilebilir. Fakli giibre dozu
uygulamalarindan kaynakl1 bitki
boylarinda farkliliklar goriilmektedir.
Bitki dal sayisi1 (adet)

Farkli azot uygulamalarinin bitki
dal sayis1 Tlzerine olan etkisinin

istatistiksel olarak % 1 diizeyinde 6nemli
oldugu tespit edilmistir (Cizelge 1). En
yiiksek bitki dal sayis1 (6.72 adet) 32
kg/da uygulamasindan elde edilmistir.
En diisiik bitki dal sayis1 ise (4.75 adet)
kontrol parselinden elde edilmistir.
Calismamizda bitki dal sayilar1 kontrol
uygulamasindan 32 kg N da*
uygulamasina kadar diizenli bir artis
gostermis ve azot uygulamasi 40 kg/da’a
ciktiginda negatif bir etki gostererek dal
sayisin azalmasina neden olmustur.
Daha 6nce yapilmis ¢alismalardan bitki
dal sayilarinin; Oztiirk (2019) 3.7 adet,
Karadogan ve Giinel (1992) 3.7-6.9 adet,
Arslan ve Kevseroglu (1991) 9 adet,
Dede ve ark. (2019) 8.03 adet, Col ve
ark. (2017) 6,10 adet, Cerit ve Kaynak
(2010) 3.0 adet, Tungtiirk ve ark. (2004)
3.8 adet, Giiler ve Kolsarici (1995) 9.5
adet, Sanli ve Karadogan (2012) 4.1 adet
degerleri arasinda degisim gdsterdigi
goriilmektedir. Calismamizdaki bitki dal
sayisi verileri yukarida bahsedilen
verilerle benzerlik gdstermektedir. Elde
ettigimiz bulgular Oztiirk ve ark. (2019),
Col ve ark. (2017), Cerit ve Kaynak
(2010), Tungtiirk ve ark. (2004), Sanli ve
Karadogan (2012) elde ettigi
bulgulardan daha yiiksek oldugu
goriilmekte olup Arslan ve Kevseroglu
(1991), Dede ve ark. (2019), Giiler ve
Kolsarict (1995), Karadogan ve Giinel
(1992) elde ettikleri bulgularindan daha
diisiik degerler oldugu goriilmektedir.
Ozellikle bitki dallanma kabiliyeti
cesitlerin genetik yapisina bagl olarak
degismektedir. iklim, dikim zamani ve
dikim sikliklar1 da bitkide dallanma
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say1sl lizerine onemli etkide
bulunmaktadir.
Bitki basina yumru verimi (gr)

Farkli azot dozu uygulamalarinin
bitki basina yumru verimine olan
etkisinin degerlendirildigi Cizelge 1.
incelendiginde azot dozu
uygulamalarinin  bitki basina yumru
verimleri iizerindeki etkisinin istatistiki
olarak %1 diizeyinde ©onemli oldugu
gorilmistiir. Bitki basina en yiiksek
yumru veriminin 739,25 gr ile en yiiksek
bitki basina yumru verimi dekara 32 kg
azot uygulanan parselden elde edilmistir.
Bitki basma en diisiik yumru verimi
152,50 gr ile kontrol parselinden elde
edilmistir. Bitki bagina yumru verimleri,
dekara yumru verimini direk etkileyen
parametrelerden biridir. Bitki basina
yumru verimi degerleri de kontrol
uygulamasindan baglayarak 32 kg/da
azot uygulamasina kadar artt131, 40 kg/da
azot uygulamasinin bitki basina yumru
verimini olumsuz etkiledigi
gorilmektedir. Calismamizda elde
ettigimiz bitki basmma yumru verimi
asagida  verilmis olan bir ¢ok
arastiricinin -~ verileri  ile  benzerlik
gostermektedir. Dede ve ark.(2019)
693.41 gr, Isler ve ark. (2019) 900.67 gr,
Col ve ark. (2017) 940 gr, Tunctiirk ve
ark. (2004) 453.2 gr, Karadogan ve
Giinel (1992) 925 gr, Oztiirk ve ark
(2019) 872.8 gr, Arslan ve Kevseroglu
(1991) 660 gr, Cerit ve Kaynak (2010)
439.22 gr degerleri arasinda degisim
gosterdigini bildirmiglerdir. Elde
ettigimiz bulgular Dede ve ark. ( 2019),
Tungtiirk ve ark. (2004), Cerit ve Kaynak
(2010), Arslan ve Kevseroglu (1991)
bulgularindan yiiksek, Isler ve ark.
(2019), Col ve ark.(2017), Karadogan ve
Giinel (1992) , Oztiirk ve ark. (2019),
bulgularindan diisiik oldugu
goriilmektedir. Patateste iklim yapis1 ve
yetistirme sartlar1 ile toprak yapist
verimi etkileyen bir cok parametre
tizerine direk olarak etki etmektedir.
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Bitki basina pazarlanabilir yumru
agirhgi(gr)

Patates pazarlamasinda yumru
iriligi 6nemli bir kriter olarak karsimiza
¢ikmaktadir. Turfanda iirtin gesit tescil
denemelerine ait parsellerde ¢ap1 30
mm’nin {lizerinde olan yumrularla, Ana
irlin ¢esit tescil denemelerine ait
parsellerde ¢ap1 35 mm’nin iizerinde
olan yumrular pazarlanabilir olarak
degerlendirilmektedir. 30 mm ¢apindan
daha diistik bir yumru ¢apina sahip olan
yumrular tiiketiciler tarafindan talep
gérmemektedir. Bunun i¢in yumru ¢ap1
bitki basina pazarlanabilir yumru
agirhgina direk etki etmektedir. Farkli
dozlarda azotun bitki basina
pazarlanabilir yumru agirhigr iizerine
olan etkisi %1 diizeyinde Onemli etki
etkisi olmustur (Cizelge 1). En yiiksek
ortalama bitki basma pazarlanabilir
yumru agirhigi (739.25 gr) 32 kg/da N
uygulanan parselden elde edilmistir. En
diistik bitki bagina pazarlanabilir yumru
agirhgr ise 146.12 g’ ile kontrol
parselinden elde edilmistir.  Azot
uygulamalarinin pazarlanabilir yumru
verimi tizerine de etki ettigi, azot dozlar1
artikca pazarlana bilirlik {izerine olumlu
etki yaptig1 goriilmektedir.

Iskarta yumru agirhg (gr)

Iskarta yumru, pazarda alicisi

olmayan daha ¢ok hayvan beslenmesine

ayrilan 30 mm ¢apindan daha kiiciik olan
yumrulardir.  Farkli  azot  dozu
uygulamalarinin 1skarta yumru agirhigi
lizerine istatistiksel olarak % 1 Onem
seviyesinde etki yapmustir (Cizelge 1).
En yiiksek ortalama 1skarta yumru
agirh@ (6.37 gr) 32 kg/da N uygulanan
parselden elde edilmistir. En diisik
1skarta yumru agirlhigr ise dekara 24 kg
azot uygulanan parselden elde edilmis
olup 0.25 gr oldugu elde edilmistir. 40
kg/da azot uygulamasi ile 16 kg/da azot
uygulamas1 1skarta yumru agirhig
lizerine benzer etkiler gostermistir. Kaya
ve ark. (2016) % 22.23 degerleri arasinda
degisim gosterdigini  bildirmislerdir.
Kaya ve ark. 2016 yilinda 1skarta yumru
yiizdesi lizerine ¢aligmalar yapmislardir.
Kaya ve ark. (2016) yaptiklar1 calismada
1skarta yumru yiizdelik dilim halinde
ifade etmislerdir. Azotlu gilibreleme
yumru iriligi lizerine olumlu bir etki
birakmustir. Giibre dozu belli bir araliga
kadar (32 kg/da) arttik¢a 1skarta yumru
agirligl azalmaktadir. Azot yumru iriligi
lizerine olumlu yonde etki etmektedir.
Bitki basina yumru sayisi(adet)

Bitki basina yumru sayisina ait
verilerin degerlendirildigi Cizelge 2.
incelendiginde farkli dozlarda azotun
bitki bagina yumru sayisi lizerine olan
etkisi % 1 diizeyinde 6nemli oldugu
gorilmektedir.

Cizelge 2. Farkli azot uygulamalarinin bitki basina yumru sayis1 (adet/bitki), bitki btiki basina
pazarlanabilir yumru sayisi (adet/bitki), bitki basina 1skarta yumru sayis1 (adet/bitki), dekara
verim (kg/da) gibi verim ve verimi etkileyen unsarlar ve olugan gruplar

Azot Bitki bagina yumru sayisi Bitki bagina pazarlanabilir yumru Iskarta yumru sayisi Dekara verim
uygulamalari (adet)** sayisi (adet)** (adet)** (kg/da)**
32 10.30a 10.30a 0.00 a 3404.36 a
40 8.95 ab 8.85 ab 0.10 ab 2378.57 b
24 8.20b 8.17b 0.02 b 1877.38 be
16 6.32¢c 6.22 ¢ 0.10¢c 1481.74 cd
8 6.17 c 5.75d 042c 1240.47 de
0 4.424d 3.80d 0.62d 702.38 e
Ortalama 7.39 7.18 0.21 1847.48
D.K 12.37 13.65 13.65 20.33
AOF 1.38 1.48 566.09

**:0.01 diizeyinde 6nemli, *: 0.05 diizeyinde énemli, 6d: 6nemli degil
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Farkl1 azot dozu uygulamalarinin
bitki basina yumru sayisi ilizerine olan
etkileri ve olusan gruplara ait veriler
incelendiginde, bitki basina yumru sayisi
bakimindan en yiiksek yumru sayisi
10.30 adet ile dekara 32 kg azot
uygulanan parselden elde edildigi, bitki
basina en diisiikk yumru sayisi ise 4.42
adet ile dekara hi¢ azot uygulanmayan
parselden elde edildigi goriilmektedir.
Dekara uygulanan azot dozu 32 kg/da’a
kadar yiikseldiginde patateste bitki
basina yumru sayisini artirdigi, dekara
uygulanan 40 kg azot soz konusu
oldugunda bitki basmna yumru sayinin
diistiigli  goriilmektedir. Daha 6nce
yapilmis caligmalarda bitki bagsina
yumru sayisi olarak, Arslan (2019) 15.92
adet, Isler ve ark. (2019) 7.60 adet, Dede
ve ark. (2019) 7.93 adet, Col ve ark.
(2017) 9.38 adet, Karadogan ve Giinel
9.6 adet, Kaya ve ark. (2016) 9.1 adet,
Giiler ve Kolsaric1 (1995) 12.7 adet,
Sanli ve Karadogan (2012) 9.2 adet,
Cerit ve Kaynak (2010) 9.9 adet, Arslan
ve Kevseroglu (1991) 9.0 adet degerleri
arasinda degisim gosterdigini
bildirmislerdir. Yukaridaki ¢alismalarin
sonuclart denemelerde elde ettigimiz
verilerle benzerlik gostermektedir. Elde
ettigimiz veriler Isler ve ark. (2019),
Dede ve ark. (2019), Col ve ar. (2017),
Karadogan ve Giinel (1992), Kaya ve
ark. (2016), Sanl ve Karadogan (2012),
Cerit ve Kaynak (2010), Arslan ve
Kevseroglu (1991) bulgularindan daha
yuksek oldugu goriilmektedir. Arslan
(2019), Giiler ve Kolsarict (1995), elde
ettikleri bulgulardan daha diisiik oldugu
goriilmektedir.  Yukarida  belirtilen
literatiir verileri kendi i¢lerinde uyumlu
olmamasiin sebebi; denemeye alinan
cesitlerin  genetik  yapisindan, tarla
kosullar1, ekolojik kosullar, iklim ve
toprak kosullarinin farkli olmasindan,
farkli giibre dozlarinin uygulanmasindan
kaynaklandig1 distiniilmektedir. Ayrica
verilen giibre miktar1 40 kg/da ¢iktiginda
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bitki basina yumru sayisinin azaldigi
goriilmektedir. Tunctiirk ve ark. (2004)
yaptiklart c¢alismada uygulanan azotun
yumru verimini  Onemli  derecede
etkiledigi, 0-10 kg/da arasi uygulanan
azot ile yumru verimi arasinda pozitif
dogrusal bir iliski bulundugu ortaya
konmustur. 10 kg/da azotun {izerine
cikildiginda yumru veriminde, kayda
deger bir artis meydana getirmedigi ve
ekonomik olmadig1 goriilmiistiir. Bu
ifadeler ¢alismamizin sonuglar1 ile
uyusmamakta, bu durum iklim yapisi,
vejetasyon siiresi ve erkencilik-geggilik
gibi faktorlere baglanarak izah edilebilir.
Bitki basina pazarlanabilir yumru

sayisi (adet)
Azot uygulamalarimin  bitki
basina pazarlanabilir yumru sayisi

lizerine olan etkisi %1 diizeyinde 6nemli
oldugu tespit edilmistir (Cizelge 2.).
Farkli azot dozlarmin bitki basina
pazarlanabilir yumru sayis1 lizerine olan
etkileri ve olusan gruplara veriler
incelendiginde, bitki basina
pazarlanabilir yumru sayis1 ortalamasi
bakimindan bitki basmna pazarlanabilir
en ylksek yumru sayist 10.30 adet ile
dekara 32 kg azot uygulanan parselden

elde edilmistir. Bitki basina
pazarlanabilir en diisiik yumru sayis1 ise
3.80 adet ile dekara hi¢ azot

uygulanmayan kontrol parselinden elde
edilmistir. Uygulanan azot dozu miktar1
32 kg/da’dan azaldik¢a ve 32 kg/da’in
listiine ciktikca bitki basina
pazarlanabilir yumru sayisinda
azalmalar oldugu tespit edilmistir.
Iskarta yumru sayisi (adet)

Iskarta yumru sayisinin yer aldigt
Cizelge 2. incelendiginde farkli dozlarda
uygulanan azotun iskarta yumru sayist
iizerine olan etkisi %1 diizeyinde 6nemli
oldugu tespit edilmistir. Iskarta yumru
sayis1 ortalamasi bakimindan en yiiksek
iskarta yumru sayisi 0.6250 adet ile
dekara hi¢ azot uygulanmayan kontrol
parselinden elde edilmistir. En diisiik
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1skarta yumru sayis1 0.00 adet ile dekara
32 kg uygulanan parselden elde
edilmistir. Uygulanan azot dozu miktari
32 kg/da kadar artikga bitki basina
1skarta yumru sayinda azalma, 40 kg/da
azot uygulamasinda ise 16 kg/da azot
uygulamasina benzer sonuglar vermistir.
Demir ve Caliskan (2017) 1skarta yumru
igerisine c¢apt 17 mm’den kiiciik
yumrular yaninda yesillenmis, ¢iirtimiis
vb. Pazar degeri olmayan yumrularda
katildig1 icin 1skarta yumru oranlar
acisindan pek tutarli degerler elde
etmemislerdir.

Dekara verim (kg/da)

Farkli azot dozu uygulamalarinin
dekara patates verimi lizerindeki
etkisinin incelendigi bu calismada azot
dozlarinin  verim {izerindeki  etkisi
istatistiksel olarak % 1 seviyesinde
onemli bulunmustur. Farkli azot dozu
uygulamalarinin dekara verim {izerine
olan etkiler ve olusan gruplara ait veriler
(Cizelge 2.” incelendiginde, dekara
verim ortalamas1 bakimindan en yiiksek
dekara verim 3404.36 kg ile dekara 32 kg
azot uygulanan parselden edildigi, en
diisiik dekara verim ise 702.38 kg ile
kontrol  parselinden elde edildigi
goriilmektedir. Azot dozlar belli bir
diizeye kadar (32 kg/da) yiikseldiginde
patates verimi de pozitif etkilenerek artig
gostermis 32 kg/da uygulamasindan
sonra gelen 40 kg/da azot uygulamasinda
verim ciddi miktarda diislis gostermistir.
Daha once yapilmis olan ¢alismalarda
verim farkliliklar goriilmekte, bu durum
verimin  birgok  parametreden ve
faktorden etkilendigini  gostermekte
oldugu seklinde yorumlanabilmektedir.
Tungtiirk ve ark. (2004) 1449.7 kg/da,
Isler ve ark. (2019) 5146 kg/da, Oztiirk
ve ark. (2019) 3562.3 kg/da, Karadogan
ve ark. (1992) 3732 kg/da, Kaya ve ark.
(2016) Marabel ¢esidinden 2879.4 kg/da
ve Agata ¢esidinden 1634.9 kg/da, Cerit
ve Kaynak (2010) 2176.69 kg/da
degerleri arasinda degisim gosterdigini
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bildirmislerdir. Yukaridaki ¢alismalarin
sonuclart denemelerde elde ettigimiz
verilerle benzerlik gostermekte, elde
ettigimiz bulgular Tungtirk ve ark.
(2004), Kaya ve ark. (2016), Cerit ve
Kaynak (2010) bulgularindan daha
yiiksek, Isler ve ark. (2019), Oztiirk ve
ark. (2019), Karadogan ve Giinel. (1992)
bulgularindan daha diisik oldugu
goriilmektedir. Zelalem ve ark. (2009)
farkli azot dozu uygulamalarinda dekara
20,7 kg/da azot uygulamasindan en
yiksek verimi elde ettiklerini ve bu
verimin kontrole gore % 117 daha
yiksek oldugunu ifade etmektedirler.
Denemeden elde ettigimiz sonuglarin
yukarida belirtilen verilerle benzerlik
gostermektedir. Farkliliklar ise ekolojik
kosullarin farkli olmasindan
kaynaklandig1 diislintilmektedir. Azotlu
giibre miktariin artisi ile kontrole gore
verimde dogrusal olarak onemli artislar
meydana gelmistir (Gezgin ve Uyandz,
1998; Akdemir ve ark. 1997).

SONUC ve ONERILER

Patates bitkisine farkli dozlarda
azot uygulamasinda bitkide arastirilan
birgok parametrede artisa neden oldugu
goriilmektedir. Artan gilibre miktari
patateste yumru iriligi iizerine Onemli
diizeyde etki yapmustir. Azotlu giibre
miktarinin artis1  ile kontrole gore
verimde Onemli diizeyde dogrusal
artislar meydana gelmistir. Arastirma
sonuglari, azot uygulama dozlarinin bitki
boyu (cm), bitki dal sayis1 (adet), bitki
basmma yumru verimi (gr), bitki basina
pazarlanabilir yumru agirligi (gr), 1skarta
yumru agirhigr (gr), bitki bagma yumru
sayis1 (adet), bitki basina pazarlanabilir
yumru sayist (adet), 1skarta yumru sayist
(adet), parsel verimi (kg/parsel) ve
dekara verim (kg/da) gibi Ozellikler
iizerine istatistiksel olarak  Onemli
diizeyde etki yaptigini gostermistir. Bitki
boyunda en yiiksek degeri 46.60 cm ile
dekara 32 kg azot dozundan, bitki dal
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sayisinda en yiiksek veri 6.72 adet ile
dekara 32 kg azot dozundan, bitki basina
yumru veriminde en yiiksek veri 739.25
or ile dekara 32 kg azot dozundan, bitki
basina pazarlanabilir yumru agirhiginda
en yliksek veri 739.25 gr ile dekara 32 kg
azot dozundan, 1skarta yumru agirliginda
en yiiksek veri 6.37 gr ile dekara hi¢ azot
uygulanmayan kontrol dozundan, bitki
basina yumru sayisinda en yiiksek veri
10.30 adet ile dekara 32 kg azot
dozundan, bitki basina pazarlanabilir
yumru sayist 10.30 adet ile dekara 32 kg
azot dozundan, 1skarta yumru sayisinda
en yiiksek veri 0.625 adet ile dekara hig
azot uygulanmayan kontrol parselinden
ve dekara verim 3404.36 kg ile dekara 32
kg azot dozu uygulamalarindan elde
edilmistir. Tiim diinyada oldugu gibi
tilkemizde de stirekli artan niifus gida
thtiyacinin  da  artmasina  sebep
olmaktadir. Bu nedenle, tarim
arazilerinden daha yiiksek verim elde
etmede, birim alandan alinan verimin
arttirilmasi son derece onemlidir. Gerek
beslenme gerekse hayvansal iiretimde
patates ¢cok Onemli bir yer tutmaktadir.
Genel olarak, azot uygulamasi patates
bitkisinde verim ve verim unsurlarini
olumlu yonde etkilemistir. Birgok verim
Ogesi icin dekara 32 kg azot dozunda en
yiiksek degerler elde edilmistir. En
yuksek verimi elde etmede sadece
verilen giibre miktar1 degil ayn1 zamanda
iklim ve toprak kosullarinin da verim ve
kalite elde etmede ¢ok biiyiik 6nem arz
ettigi  bilinmelidir. Patates bitkisinin
bircok verim ve verim Ozelliklerinde
olumlu etkilere neden olan farkh
dozlarda ve Ozellikle artan miktarda
azotun, bolgelerin ekolojik kosullarina

gore farklilik gosterebileceginin
bilinmesi son derece Onem arz
etmektedir.
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Ozet

Konvansiyonel tarim sisteminde birim alandan daha yiiksek verim almak amaciyla yiiriitiilen
yogun faaliyetler sonucu, topragin asirt somiiriilmesi, ¢evre kirliligi, dogal dengenin ve iiriin kalitesinin
bozulmasi ve iiriinde kalint1 olugsmasi gibi olumsuzluklarin ortaya ¢ikmasina neden olmustur. Ortaya ¢ikan
bu olumsuzluklarin giderilmesi, daha saglikli iiriin iiretimi ve tiiketimi icin bilingli iireticiler ve tiiketiciler
bir araya gelerek Ekolojik Tarim kavramini ortaya atmis ve gelistirmislerdir. Ekolojik tarim, entansif tarim
sonucu hatali uygulamalar ile kaybolan dogal dengeyi yeniden kurmaya yonelik, insan ve ¢evreye dost
iiretim sistemlerini kapsamaktadir. Bu sistem ile tarim yapilan toprakta, iretilen iiriinde kalict etki
birakmayan girdiler kullanilabilecegi gibi organik ve yesil giibreleme, ekim nobeti, toprak muhafazasi,
dayanikli gesit, zararlilara karsi parazitoit, predatorlerden faydalanarak kaliteli bir iiretim yapilmasi
amaglanmaktadir. Kisacasi ekolojik tarim modern tarim teknolojisinin sagladigi tiim imkanlari, ekolojik
tarim esaslari ¢ercevesinde dikkatli, bilgili ve 6zverili bir sekilde kullanmay1 gerektiren ¢evre dostu bir
sistemdir.
Anahtar Kelimeler: Organik tarim, biyolojik miicadele, yontem

Pest Control Methods in Organic Agriculture

Abstract

In the conventional agriculture system, as a result of intensive activities carried out in order to get
higher efficiency from the unit area, the excessive exploitation of the soil, environmental pollution,
deterioration of the natural balance and product quality, and the formation of residues in the product have
led to the emergence of negativities. Conscious producers and consumers have come together and
developed the concept of Ecological Agriculture in order to eliminate these negativities and to produce and
consume healthier products. Ecological agriculture includes human and environment-friendly production
systems aimed at re-establishing the natural balance lost with faulty practices as a result of intensive
agriculture. With this system, it is aimed to make a high quality production by making use of organic and
green fertilization, crop rotation, soil conservation, resistant varieties, parasitoids against pests, and
predators, as well as using inputs that do not have a permanent effect on the product produced in the
agricultural land. In short, ecological agriculture is an environmentally friendly system that requires careful,
knowledgeable and self-sacrificing use of all the opportunities provided by modern agricultural technology
within the framework of ecological agriculture principles.
Keywords: Organik agriculture, biological control, method
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GIRIS

Ikinci diinya savasindan sonra
cok hizli teknolojik gelismeler ortaya
cikmig ve tarim kesimi de bu teknolojik
gelismelerden etkilenmistir. Ozellikle
1960°’lh  yillarda  baglatilan  “Yesil
Devrim” denilen tarim teknikleri ile
triinlerde  %100’e  varan artislar
saglanmistir.  Uretimdeki bu  artis
ylzytllm  en  O6nemli  teknolojik
gelismelerinden  biri  olarak  kabul
edilmektedir. Ancak, bu tarim teknikleri
ekosistemin ¢ok hizli bir gsekilde
bozulmasina neden oldugu igin,
stirdiiriilemeyecek bir gelismenin esigine
gelinmigtir. Toprak-su-hava kirlenmis,
cesitli  kimyasal ilag ve giibreler
kullanilarak {iiretilen gidalar insanlarda
ciddi saglhik problemlerine neden
olmustur (Ak, 2004). Bu iiretim
teknikleri ile yapilan bitkisel liretimde;

kimyasal giibre ve ilag kullanim,
hayvansal iiretimde ise hormon ve
antibiyotik ~ benzeri  yem  katki

maddelerinin kullanimi, verimi artirmis
ve maliyeti diisiirmiistiir. Fakat bu
tekniklerle iiretilen, kalinti igeren bazi
bitkisel ve hayvansal iirlinler insan
sagligini olumsuz yonde etkilemistir. Bu
tir  sagliksiz  {riinlerle  beslenen
insanlarda basta kanser olmak iizere,
saglik sorunlarinda son yillarda 6nemli
artiglar  gbzlenmistir  (Ak, 2004).
Konvansiyonel tarim sisteminde birim
alandan daha yiliksek verim almak
amaciyla ylriitilen yogun faaliyetler
sonucu, topragin asirt somiiriilmesi,
cevre kirliligi, dogal dengenin ve {iriin
kalitesinin bozulmasi ve iirlinde kalinti
olusmas1 gibi olumsuzluklarin ortaya
ctkmasina neden olmustur. Ortaya ¢ikan
bu olumsuzluklarin giderilmesi, daha
saglikll iirlin iiretimi ve tiiketimi igin
bilingli iireticiler ve tiiketiciler bir araya
gelerek Ekolojik Tarim kavramini ortaya
atmis ve gelistirmislerdir (Oztiirk, 2004).
Ureticilerin, dogay1 ve tarim alanlarimni
tahrip etmeden, insanlara olumsuz yan
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etkileri olmayan bitkisel ve hayvansal
iiretimde bulunmasina ekolojik, organik
veya biyolojik tarim denilmektedir.
Ekolojik tarim, entansif tarim sonucu
hatali uygulamalar ile kaybolan dogal
dengeyi yeniden kurmaya yonelik, insan
ve c¢evreye dost iiretim sistemlerini
kapsamaktadir. Bu sistem ile tarim
yapilan toprakta, iiretilen triinde kalici
etki birakmayan girdiler
kullanilabilecegi gibi organik ve yesil
giibreleme, ekim nobeti, toprak
muhafazasi, dayanikli ¢esit, zararlilara
kars1 parazitoit, predatdrlerden
faydalanarak  kaliteli  bir  iiretim
yapilmas1 amaglanmaktadir. Kisacasi
ekolojik tarim modern tarim
teknolojisinin sagladigi tiim imkanlari,
ekolojik tarim esaslar1 ¢ercevesinde
dikkatli, bilgili ve ozverili bir sekilde
kullanmay1 gerektiren cevre dostu bir
sistemdir.

1. Organik Tarim Nedir?

Organik tarim, kimyasal
girdilerin  kullanilmadigi, iiretimden
tilkketime kadar her asamasi kontrollii ve
sertifikali tarimsal tiretimdir.
Insanoglunun geleneksel tarimda yogun
sekilde giibre ve pestisit kullanimi
sonucunda, doga dengesinde bozulmalar
meydana gelmistir. Bu agsamada bozulan
dengenin yeniden kurulmasina yonelik
bir iiretim modeli ortaya atilmistir. Bu
tiretim modelinde, ekonomik anlamda
zarar yapan bdceklerle miicadelede
bircok yontem kullanilmaktadir.
Bunlardan kimyasal miicadele fireticiler
tarafindan uygulama kolayligt ve
etkinligi agisindan en fazla tercih edilen
bir miicadele yontemidir.

1.1. Organik tarimin
amaclari

Organik tarimim genel amaglari
asagidaki sekilde 6zetlenebilir (Tasbash
ve Zeytin, 2003);

1. Topragin biyolojik ve mineralojik
yapisini korumak,

genel
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faunanin
genetik

2. Dogal floranin ve
korunmasini saglayarak,
cesitliligi devam ettirmek,

3. Toprak-insan-bitki-hayvan arasinda
bozulan ekolojik iliskileri giiclendirmek,
4, Tarimsal faaliyetlerden
kaynaklanabilecek her tirli kirliligin
Oniline gegilerek, iklim degisikliklerine
engel olmak,

5. Cesitli tarimsal ilaglarin toprak
iistiinde yasayan canlilarin (bitki, hayvan
ve insan) sagligi {lzerinde yarattig1
tehditleri ortadan kaldirmak,

6. Dogay1 tahrip eder bi¢imde degil,
doga ile uyum icinde ¢alismak,

7. Tarimsal iiretimde miimkiin oldugu
kadar bolgesel kaynaklar1 kullanmak,

8. Uretim planlanmasi ile yeter miktarda
ve yiiksek kaliteli gida tiretmek,

9. Bitkisel ve hayvansal iiretimi birlikte
yaparak, birbirlerinin girdilerini
kullanmak suretiyle karsilikll
desteklenmesini saglamak,

10. Ureticilere giivenli bir ortamda
calisma imkani ve yeterli gelir saglamak.

2.0rganik Tarimda Zararlilara Karsi
Uygulanan Miicadelele Yontemleri
2.1. Organik tarimda zararhlara karsi
uygulanan kiiltiirel miicadele
yontemleri

e Temiz toprak: Bitki yetistirilecek
toprak hastaliklardan arinmig bir toprak

olmahdir. Bitki tiirlinlin  isteklerine
uygun toprak secilmelidir (Toprak
yapisi, tuzluluk, asitlik, gecirgenlik,

kire¢ miktar1 vb). Hastaliklardan ari
olmayan toprakta yetisen bitki zayif
diiserek, zararlilara da acik duruma

gelmektedir.
e Temiz tohum, fide, fidan: Temiz
cogaltma  materyalinden kastedilen

saglam, ve hastalik ve zararlilardan
arinmis materyaldir. Bu materyal, temiz
alanlarda iiretilmis olmalidir.

e Dayanmikh veya toleransh cesitler
kullanmak:  Yetistiricilik  yapilan
bolgede belirli bir hastalik ve zararh
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yayginsa, ona dayanikli  ¢esitler
kullanmak, ileride yapilacak tarimsal
savasin daha kolaylagsmasina yardimci
olur.

e Ekim nobeti: Bitkilerin artarda
yetistirilmesinin Onlenmesiyle, o tiire
Ozgii zararli ve hastalik yogunlugunun
azalmasini saglar. Ekim ndbeti 6zellikle
toprakta yasayan zararli yogunlugunun
azaltilmasinda etkili olmaktadir. Ekim
nobetine  almacak  bitki  tiirlinl
belirlemede, zararli veya hastaligin
konukgusu olmayan tiirler secilmelidir.
Ozellikle yilda bir kez dol veren tiirler
icin ekim ndbeti etkili olurken, go¢
edebilen veya yer degistirebilen, yayilma
giicli yiiksek olan zararlilar i¢in uygun
degildir.

e Ekim-dikim zamanim ayarlama:
Bitki hastalik veya zararlinin yogun
olarak goriilebildigi zamanlardan 6nce
veya sonra ekilerek veya dikilerek
miicadele yapilabilir. Bu amagla erkenci
veya gegei ¢esit tercihi de yapilabilir.

e Birlikte yetistirme: Bazi zararli ve
hastaliklar bitki tercihi yapar. Bu
durumda bitki sira aralarma hastalik
veya zararlimin tercih ettigi bitkiler
ekilerek hastalik ve zararli yogunlugu
azaltilabilir.

e Sik dikim yapmamak: Bitkiler
arasinda birakilan mesafelerin  dar
olmasi, hem miicadeleyi zorlastirir hem
de bitkilerin havalanmasini, giines
1s1gindan  yararlanmasini  zorlastirir.
Bunun sonucu olarak ortam neminin
artmast ile yiliksek nemden hoslanan
yaprak bitleri, unlu ve kabuklu bitler ile
beyaz sinek gibi zararlilarin gelismesine

neden olur. Ayrica birim alanda
bulunmast gereken bitki sayilarina
dikkat edildiginde topaktaki besin

maddelerinden rahat¢a yararlanabilen
bitkiler daha saglikli olur ve hastalik ve
zararlilara kars1 direnci artar.

e Dengeli sulama yapmak: Sulama
bitkisel iiretimde yagislarin yeterli
olmadig1 durumlarda ve bitkinin ihtiyaci
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olan donemde uygulanmas1 gereken bir
kiiltiirel 6nlemdir. Ancak gerektiginden
fazla verilen su hem topragin hem de
bitkinin havalanmasin1 azaltacagindan
hastalik ve zararli yogunlugunu artirir.
Yine sulamanin giiniin sicak saatlerinde
yapilmasi, sulamada dinlendirilmis su
kullanilmas1 da bitkinin gelismesini
olumlu yonde tesvik eder ve dayanikl
olan bitkiler de hastalik ve zararlilarla
daha iy1 miicadele ederler.

e Dengeli giibreleme yapmak: Bitki
ne kadar istiyorsa o kadar giibreleme
yapmak gerekir. Toprakta besin maddesi
eksikligi varsa o madde gereken kadar
verilmelidir. Ozellikle fazla verilen azot,
asirt vejetatif gelismeye neden olarak
bitkinin ~ hastalilk  ve  zararhilara
dayanikliligmm1 azaltir. Buna karsilik
potasli giibreler bitkilerdeki dayanikliligi
artirtr.  Ancak toprakta potas varsa
vermeye gerek yoktur.

e Yabanci ot miicadelesi: Yabanci
otlar bitkinin besinlerine ortak oldugu
gibi, hastalik ve zararlilara da
konukguluk yaparak bitkilerin
zararlanmasina neden olur. Bu nedenle
yabanci otlarla yapilan miicadele bitki
saghigint  koruyacaktir. Tek yillik
bitkilerde zarar yapan nematodlar,
yaprak Dbitleri, yaprak pireleri gibi
bdcekler yumurtalarint yabanci otlarin
yaprak ve koklerine birakirlar. Bunlar
uzaklagtirnlmadigi takdirde sayilart ve
dolayisiyla zararlar1 giderek artacaktir.
Miicadele mekanik olarak yapilir. El
veya capa kullanilir. Yine yer oOrtiicii
bitkiler kullanilarak, yabanci otlarin
gelismesi  baski altinda tutulabilir.
Toplanan atiklarin yakilmasi 6nerilmez.
Cinkii  yakma  sirasinda  zararh
organizmalarin yaninda faydalilar da
yok olur.

e Hastalikh bitki ve bitki artiklarim
uzaklastirmak: Bitkilerde zarar yapan
zararli ve hastaliklarin  yumurtalar
larvalar1 hasat sonrasi atiklar {izerine
yerlesir ve kis1 burada ge¢irir. Hasadin
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hemen arkasindan bitki atiklarinin,
meyve bahgelerinde budama atiklarinin

bahgeden uzaklastirilmast ile  bu
etmenler uzaklastirilmis olur. Atiklarin
bahgeden uzaklastirilmasz, yol

kenarlarina ve su kanalina yakin yerlere
atilmamaina 6zen gosterilmeli, derin bir
cukura gomiilmesi veya ¢ok darda
kalinirsa  yakilmasi  Onerilir.  Ciinki
organik tarimda esas bitkisel atiklarin

organik madde  kaynag1  olarak
degerlendirilmesini saglamaktir. Cukura
gomiilerek ileride bu atiklar
kullanilabilir.

e Kullanilan aletleri temiz tutmak:
Toprak isleme ve bakim amaciyla
kullanilan aletlerin kullanim sonrasi
temizlenmesi ve dezenfektanla muamele
edilmesi gerekir. Sodyum hipokloritli su
ile yikamak bunun igin bir ¢oziim
olabilir.

2.2. Organik Tarimda Zararhlara
Karsi  Uygulanan  Fiziksel ve
Mekaniksel Miicadele Yontemleri
2.2.1. Fiziksel miicadele

Zararhilarin yasadiklar1 ortamin fiziksel
ozelliklerini  degistirmek  suretiyle
zararlilar1 yok etmeye veya faaliyetlerini
azaltmaya yonelik uygulamalara fiziksel
miicadele adi1 verilir. Yiiksek ve diisiik
sicak hava uygulamasi, su altinda
birakma, radyasyon uygulama ve COg,
O2 ve Azot gazlarin1 degisik oranlarda

uygulama gibi yontemleri
bulunmaktadir.
2.2.2. Mekaniksel Miicadele

Ezme; zararlilarin  mekanik

olarak el ya da bir alet marifetiyle
ezilmesidir. Toplama; zararlilarin ve
zararlilarla bulasik bitki organlarmin
toplanarak imha edilmesidir. Engelleme;

bir zararlmin bitkiye ulagmasinin
engellenmesi i¢in yerlestirilen fiziksel
yapilardir. Bu  yapilar  zararhilan

oldirmeden bitkilerden uzak tutarlar.

Tuzaklardan yararlanma; agag
govdelerine kusak bantlar sarilmak
suretiyle kislayan larvalar
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toplanabilmektedir. Bocekler icin ¢ekici
renkli tuzaklar, 151k tuzaklar1 ve yapigkan
tuzaklar kullanilarak bocekler imha
edilebilir. Boceklere karsi kullanilan
cesitli yontemlerdir.
2.2.3. Uzaklastiricilar (Repellents)
Zararhlarin insanlara, hayvanlara
ve bitkilere yaklagmasini ve zarar
vermesini Oonlemeye yarayan bunlardan
uzaklagsmasini saglayan maddelerdir.
Uzaklastiricilar  fiziksel ve kimyasal
olmak iizere ikiye ayrilirlar. Her iki
yontem de zararlilar1 ikaz eder ve
uzaklastirirlar. Fiziksel uzaklastiricilar
icerisinde sayilabileceklerden bazilari;
bitkilerde mevcut olan tiiyler, dikenler,
epidermisin kalin olusu, doku yapis1 vb.
sayilabilirler. Bunlardan ayr1 da baz
tozlar ozellikle de Lepidoptera takimina
ait tiirlerin larvalarinin
uzaklastirilmalarini saglarlar.
2.2.4. Tuzak Bitkileri
Zararli boceklerin sevdigi bazi bitkiler,
ana Uriiniin ¢evresine dikilir. Buraya
toplanan bocekler daha sonra imha edilir.
2.2.5. Fiziksel Etkileyiciler

Cezbedici ve  tuzak  sistemleri,
hormonlar, uzaklastiricilar
(Repellentler), feromonlar,

yumurtlamay1 ve beslenme engelleyici
her c¢esit arastirma, uygulama ve
gelistirme olarak tanimlanmaktadir.
Ses: Erkek ve disinin iletigimlerinde
etkilidir. ~ Eseysel  c¢ekici  frekans
saglamaktadir.
Isik: Boceklerin yonelmelerinde etkili
olmaktadir.
Tuzak sistemlerinin ve ¢iftlesmeyi
engelleme tekniginin daha ziyade
kelebek cesitlerinin izlenmesinde ve
miicadelesinde kullanilirken,
feromonlarla izleme ve kisir bocek salma
yontemi  Ozellikle sinek tiirlerinin
izlenmesi ve miicadelesi amaciyla
kullanildig1 bilinmektedir.
2.2.5.1. Tuzaklar

Bitkilere zarar veren boceklerle
miicadele etmek amagl  olarak,
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zararlilarin ergen olanlarinin dogaya
ciktiklar1 vaktin belirlenmesinde renk,
sekil, koku gibi bdceklerin dikkatini
yogunlagtiracagr bir veya birden ¢ok
ozelligi  bulunan 06zel hazirlanmisg
yakalayicilara “tuzak’ denir.

Tuzaklar yalnizca bocegin ¢ikis vaktini
gostermekle kalmazlar. Baz1 durumlarda
zararli bocege karsi ilaglama vaktinin
belirlenmesinde ya da  dogrudan
miidahale amacli kimyasal miicadelenin
yerine kullanilir. Tuzaklar iki durumda

da  bitki  korumasinda  kimyasal
kullaniminin azalmasina sebep
olmaktadir.

e Koku (Feromon) Tuzaklari: Bu
tuzaklar boceklerin kendi aralarindaki
haberlesmede kullandiklar1 kokulardan
yararlanma esasina dayamir. Ozellikle
ciftlesme doneminde disiler erkekleri
cezbetmek amaciyla koku salgilarlar. Bu
kokular1 verebilen tuzaklar yardimiyla
erkekler avlanarak disilerin yumurta
birakmasi Onlenmis olur. Ancak her
bdcek tiiriiniin salgiladig1 koku farklidir.
Bu nedenle her bir zararli grubu icin
etkili olan tuzak tipini se¢gmek gerekir.
Ulkemizde degisik zararlilara kars:
gelistirilmis koku tuzaklari
bulunmaktadir. Organik tarimda izin
verilenlerin kullanilmas1 gerekir.

e Isik Tuzaklari: Bocekleri 1518a
yonelterek yok etmeyi hedefleyen
sistemlerdir.

e Su Tuzaklari: lgerisi su ile

doldurulmus legen bi¢imindeki plastik,
metal veya cam kaptan olusmaktadir.
Kullanilma amaclar1 daha ziyade bécek
gesitlerinin belirlenmesi ve boceklerin
c¢ikis zamam ile sayilarinin tespit
edilmesi i¢in kullanilirlar. Ancak bazi
durumlarda toplu halde yakalamak
amaci ile de kullanilmaktadir.

e Besin Tuzaklari: Boceklerin tercih
ettigi koku ve besin maddeleri arazinin
degisik yerlerine kaplar i¢inde konarak
boceklerin  toplanmast ve imhasina
yonelik hazirlanir. Sarap, sirke, seker ve
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meyve suyu, pekmez, melas, sarap
tortular, su en fazla kullanilan
materyallerdir.

e Gorsel Tuzaklar: Meyve sinekleri,
galeri sinekleri i¢in elveriglidir. Sar
renklileri en etkilisidir. Levhalara bécek
oldiirtici ilaglar da siiriilerek etkinligi
artirilabilir. Zeytin sinegine karsi yaygin
olarak kullanilmaktadir.

e Besin-Gorsel Tuzak
Kombinasyonlari: Besin cezbedicisi ile
sart renkli yapigkan gorsel tuzaklar
amonyak kapsiililyle birlikte erginleri
izleyerek miicadele zamaninin
kararlastirilmasinda kullanilirlar.

e Besin-Feromon Tuzak
Kombinasyonu: Bu  kombinasyon
yontemiyle zararlilarin disi ve erkek

biitiin  bireylerini  ¢ekerek, tuzagin
etkinlik alanlarim genisletmeyi
amaclamaktadir.

e Gorsel-Feromon Tuzak

Kombinasyonu: Bu kombinasyon, renk
olarak saritya boyanmis dikdortgen sert
plastik levhalar halinde kurumayan bir
yapistirict  ile  lzerleri kaplanmak
suretiyle iizerine feromon kapsiilii
yerlestirildikten sonra kullanilmaktadir.

e Feromon-Besin-Gorsel Tuzak
Kombinasyonu: Tiirlere 6zgii feromon
kapsiiliiyle beraber besin kaynagi olarak
amonyum bikarbonat iceren plastik
siselerin yerlestirilmis oldugu renkleri
sart olan Mc phail tuzaklart Zeytin
sinegiyle miicadelede kullanilmaktadir.

e Isik-Feromon-Su Tuzak
Kombinasyonu: Bu tuzak tipinin
feromon vasitasi ile erkek iiyelerin, 151k
marifetiyle her iki cinsin de (disi ve
erkek) yakalanmasi temeline dayanan bir
islevi vardir.

e Feromon-Su Tuzak
Kombinasyonu: Bu tuzaklar igerisi su
ile doldurulmus ve de kabin orta
kisminda su iizerine yerlestirilmis olan
feromondan  olusmus  bir  tuzak
kombinasyonudur.
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e Kairomon-Feromon Tuzag
Kombinasyonu: Bu yontem ile
tuzaklara zararlilarin hem erkek iiyeleri
hem de disi tiyeleri olmak iizere daha
fazla birey cekebilmektedir (Fernandez
ve ark. 2010).
e Kairomon-Feromon-Gérsel-Besin
Tuzag1 Kombinasyonu : Beyaz renkli
delta tipi olan feromon tuzaklarinin igine
besin olarak asetik asit ile kairomon
olarak da armut esteri eklenmektedir. Bu
yontemle tuzagin etkinliginin artmis
oldugu bilinmektedir (Knight, 2010).
2.3. Organik Tarimda Zararhlara
Kars1 Uygulanan Biyolojik Miicadele
Yontemleri

Biyolojik  Miicadele; zararli,
hastalik ve yabanci otlarin diger
canlilarin yardimi ile ekonomik zarar
esiginin altinda tutulmasidir. Bir bagka
deyisle, dogada zararli olan canlilar
tamamen yok etmeden dogal dengeyi
koruyucu, onarict ve destekleyici
onlemler almaktir. Biyolojik
miicadelede etkili olan dogal diismanlar
predatorler, parazitoidler ve patojenler
olarak 1ic ana grupta toplanmistir.
Predatorler, zararlilar tizerinde dogrudan
beslenerek etkili olan faydali
boceklerdir. Parazitoidler, yumurtalarini
diger bir bocegin ergin ya da ergin 6ncesi
donemleri dedigimiz yumurta, larva ve
pupa gibi gelisme dénemleri igerisine
birakarak etkili olan genellikle ar
grubundan faydalilardir. Patojenler ise
diger canlilarda oldugu gibi zararlilarda
da hastalik yapan etmenlerdir. Hastalik
yapan patojenler funguslar, bakteriler,
viruslar ve nematodlar gibi canhilardir
(Weeden et al., 2007). Biyolojik
miicadelede li¢ temel yaklasim vardir:
mevcut dogal diismanlarin korunmasi ve
etkinliklerinin arttirilmasi, dogal diisman
popiilasyonunun cogaltilmasi ve
desteklenmesi, dogal diismanlarin ithal
edilmesi. Bu ii¢ yodntem, birbirinden
bagimsiz  olarak diisiiniilmemelidir.
Cinkii  bu  yontemler  birbirinin
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tamamlayicisi durumundadir. Bu
yontemler, ayn1 zamanda bir zararliya
kars1 uygulanacak biyolojik
miicadelenin asamalarini teskil ederler.

2.3.1. Mevcut Dogal Diismanlarin

Korunmasi ve Etkinliklerinin
Artirillmasi

Biyolojik  miicadele,  dogal
esaslara dayandigi i¢in uygulamada
kullanilacak ik yontem  dogal

diismanlarin korunmasidir. Bu nedenle,
dogal diismanlar1 ve hedef dis1 canlilari
yok eden genis etkili tarim ilaglarinin
kullanimindan kaginmak gerekir. Ilag
kullaniminin zorunlu oldugu durumlarda
ise segici ilaglar tercih edilmelidir; yani
biitiin canlilar1 Oldiiren ilaclar yerine
hedef alinan zararlilar1 Oldiiren segici
ilaglar tercih edilmelidir. Ilag
uygulamalari, dogal diigman faaliyetinin
en yogun oldugu donemin disinda
yapilmalidir. Ilag kullanimiyla ilgili bu
Onlemlerin yan1 sira ekosistemde,
tarimsal  iiretim yapilan alan ve
cevresinde dogal diismanlarin
konukgular1 ya da avlart olmadigi
donemlerde, bu alanlarda yasamlarim
stirdiirecek dogal veya yapay alternatif
besinlerin bulunmasi saglanmali, yapay
barinaklar olusturulmalidir.
2.3.2. Dogal Diisman Popiilasyonun
Cogaltilmasi ve Desteklenmesi

Bu yontem, dogada mevcut dogal
diismanlarin ~ yeteri  kadar  hizh
cogalmadigr veya uygulanan tarim
teknikleri sonucu bunlarin  yeterli
yogunluga ulasamadigi durumlarda,
laboratuvarda tiretilerek dogaya
salinmasi suretiyle sayilarinin
artirtlmasi, olarak tanimlanabilir. Dogal
diisman popiilasyonunun gogaltilmast iki
genel metot ile yapilmaktadir. Bunlar;
dogal diismanlarin kitle iiretimi ve
periyodik kolonizasyonu veya dogal
diismanlarin genetik yolla
cogaltilmasidir. Birinci metot daha ¢ok
kullanilmaktadir.  Dogal  diigmanlar
insektaryumlarda iiretilmekte ve agilama
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(inoculative) veya kitle halinde salim
(inundative) olmak {iizere iki yol ile
salim1 yapilmaktadir. Kig1 geciremeyen
dogal dligmanlarin her yil bahar
mevsiminde kritik zamanda asilama ile
salimi  yapilmakta  ve  bdylece
popiilasyonun olusturulmasi ve
zararlinin kontrolii saglanabilmektedir.
2.3.3. Yeni Dogal Diismanlarin Ithali
Bir bolgede yeni goriilen bir
zararlinin dogal diigmani yoksa bu yeni
zararli ekonomik kayiplara sebep
olmaktadir. Yani zararlinin orijini
arastirilarak dogal diismani
belirlenmektedir. Bulundugu iilkeden
ithal  edilmek suretiyle faunaya
yerlestirilmektedirler.
Biyolojik Miicadele Materyalleri
Dogal diigmanlarin en 6nemlileri

parazitoid ve predatorlerdir. Ayrica
entomopatojenler de biyolojik
miicadelede kullanilan

mikroorganizmalari igerir.
2.4. Organik Tarmmda Zararhlara
Kars: Uygulanan Biyoteknik
Miicadele Yontemleri

Boceklerde beslenme, ciftlesme,
savunma,  gizlenme, kagma  vb.
davranislar1 belirlemede etkili olan bazi
salgilar ~ vardir. Hedeflenen zararl
tiirlerin biyolojik, fizyolojik ve davranis
sekilleri tizerinde etkisi olan bir takim
yapay ve dogal maddeler kullanilmak

suretiyle, zararhlarin normal
ozelliklerini bozmak maksadiyla
uygulanan yontemler biyoteknik
miicadele  yontemi  olarak  kabul

edilmektedir. Bu amaglara ulasabilmek
icin feromon, tuzak, feromon-tuzak
sistemleri, cezbediciler, yumurtaya engel

olucular, uzaklastiricilar, beslenmeyi
engelleyiciler, kisirlastiricilar, bocek
gelismesini engelleyiciler, bocek

gelismesini diizenleyiciler ve kisir bocek
salinmasi gibi bazi dogal veya sentetik
bilesik ya da yontemlerden
yararlanilmaktadir. Zararli bocekler ile
miicadelede en fazla kullanim alan1 olan
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biyoteknik yontem olarak
(cinsel)  feromon-tuzak
kullanilmaktadir.

2.4.1. Kitlesel Tuzaklama

Insektisit kullanimin1
engellemeyi veya en aza indirmeyi
hedefleyen yontem, feromon tuzaklari,
besi tuzaklari, visuel tuzaklar yada
bunlarin kombinasyonu ile uygulanir.
Her hangi bir plantasyona asilan izleme
tuzaklartyla ilk ergin c¢ikis1 saptanir
saptanmaz belirli araliklarda yogun
olarak ayni tip tuzaklar yerlestirilir ve
zararli populasyonundan hedeflenen
eseye ait bireyler cezbedilip yakalanarak
eseysel oran bozulur. Tiiriin ciftlesme
sans1 azalacagil icin dogada yumurta
birakilamaz ve zararli populasyonu
giderek azalir.

2.4.2. Gorsel Tuzaklar

Zararh bocekler i¢in bazi renkler
cekici  gelmektedir. Bu nedenle,
beyazsinek, thripsler ve yaprak galeri
sineklerine kars1t gorsel veya renk
tuzaklar1 yaygin olarak kullanilmaktadir.
2.4.3. Feromon tuzaklarn (Eseysel
cekici tuzaklar)

En ¢ok kullanilan tuzak g¢esidi
olarak oOne c¢ikmaktadir. Her tiiriin
kendine 6zgii olan ve de ¢iftlesme mesajt
olarak karst cinsi cezbetmek iizere
salgiladigt feromon maddesi ve de
feromonla hazirlanmis olan esey cekici
tuzaklarlardir. Disi {yelerin ciftlesme
mesaji olarak viicutlarindan ¢ikarmis
olduklar koku erkek tyeleri
cezbetmektedir. Her ¢esit bocekler kendi
tiirlerine ait 6zel kokularina sahiptirler.
Tiirlerin her birine 6zgli olan feromon
maddesi, kapsiillere veya yayicilara
belirli bir miktarda emdirilmek suretiyle,
tiirlin en ¢ok cezboldugu renk ve bigimde
hazirlanmis olan tuzaga kurumayan
yapiskan siiriilmiis olan bir tabela
yerlestirilir ve de bunun {istiine feromon
kapsiili tutturulmaktadir. Hazirlanan bu
tiir tuzak sistemi bitkinin bir dali veya
yere ¢akilmis olan bir siriga tel veya ip

eseysel
sistemleri
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ile asilmaktadir. Bahge ya da tarlanin
icerisine belirli araliklarda  ve
yliksekliklerde olmak lizere
yerlestirilirler. Miicadele edilen zararl
tirii icin riizgar fonksiyonu 6nemli ise
hakim olan riizgar yoniine goére bu
tuzaklar yerlestirilmektedir. Feromonu
algilayan kars1 esey tuzagi bularak tabla
iizerine yapisirlar ve tuzaga bdylece
diismiis olurlar. Feromon tuzaklarinda
istenen Ozellik, tuzak Omrii siiresince
feromonun etkili olarak ve yakin bir
oranda stirekli yaymasidir.
2.4.4. Isik Tuzaklar:

Bu tuzaklarin isleyisleri;
boceklerin ¢ekici bir 151k cinsi olan
mordtesi 151k ile hazirlanmis olan tuzagin

icine  igerisine  ¢ekilerek  orada
tutulmalarinin  veya oldiirtilmelerinin
saglanmasidir.

2.4.5. Su Tuzaklan

Ierisi su ile doldurulmus legen
bicimindeki plastik, metal veya cam
kaptan  olusmaktadir. Kullanilma
amaclar1 daha ziyade bocek cesitlerinin
belirlenmesi ve boceklerin ¢ikis zamani
ile sayilarimin tespit edilmesi i¢in
kullanilirlar. Ancak baz1 durumlarda
toplu halde yakalamak amaci ile de
kullanilmaktadir.
2.5. Organik Tarimda Zararhlara
Kars1 Uygulanan Entegre Miicadele
Yontemleri

Bu miicadele yontemi; kiiltiirel,
fiziksel-mekaniksel, biyolojik,
biyoteknik ve kimyasal miicadele
yontemlerinin hepsini kapsamaktadir.
Uriin kaybina neden olan hastalik, zararli
ve yabanci otlara kars1t uygun miicadele
yontemlerinin belli bir diizen igerisinde
uygulanmast ve her bitkiye Ozgii de
entegre miicadele programi hazirlanmasi
demektir. Bu yontemle bitkisel iiretim
artis1, gevreye duyarly, tilke ekonomisine
olumlu katki saglayan bir miicadele
yontemidir.
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2.6. Organik Tarimda Zararhlara
Kars1 Uygulanan Kimyasal Miicadele
Yontemleri

Organik tarimda kiiltiirel
Onlemlerin veya diger savas
yontemlerinin etkili olmadig1

durumlarda bas vurulan ve sadece Tarim
Bakanlig1 tarafindan izin almis ve
‘organik tarimda kullanilabilir’ etiketi
tastyan inorganik ve organik kokenli

ilaglarin ~ kullanilabildigi bir savas
yontemidir.

izinli inorganik ilaglar

* Bakirh Bilesikler: Mantari ve

bakteriyel hastaliklara kars1 etkilidir.

« Kiikiirt : Kiillemeye kars1 etkindir.

+ Kalsiyum Polisiilfit: Karaleke ve
seftalide yaprak kivircikligina etkilidir.
*Potasyum Permanganat: Mantari ve
bakteriyel etmenlere kars1 kullanilir.

« Lesitin : Soya fasulyesinden elde edilir
ve kiillemeye karsi etkilidir.

Izinli organik ilaglar

» Azadirachtin: Tesbih agacinin yaprak,
kabuk  ve  tohumlarindan  elde
edilmektedir. 200 civarinda bdcek tiiriine

etkili oldugu bilinmektedir. Ticari
iiretimi  yapimaktadir.  Oldiiriicii,
kisirlagtirici, beslenmeyi  engelleyici

etkileri vardir.

Pyrethrum: Krizantem bitkisinin
ciceklerinden elde edilmektedir. Ambar
zararlilarina kars1 son derece etkilidir.
Isiric1 ve emici boceklere
uygulanmaktadir.

* Mineral Yaglar: Bitki yilizeylerini
kaplamada kullanilir.

» Balmumu: Budamada kesilen
yerlerden hastalik girisini onlemek i¢in
kullanilabilir.

* Giil Yagi: Yaprak leke hastaliklarina
karsi,

* Kekik Yagi: Toprak kokenli
hastaliklara karsi,

* At kuyrugu: Sarimsak, Sogan ve
Yaban turpu, domates yapragi, aci
kirmiz1 biber tohumu ve meyvesi,
nikotin , 1sirgan otu vb bitki ekstraktlart:
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domates, hiyar, giil, ¢ilek, meyve
agagclar1 ve liziimsii meyvelerde mantari
hastaliklar ile bazi zararlilara karsi etkili
olmaktadir.

* Arap Sabunu: Yaprak bitlerine karsi
etkilidir. Etki stiresi kisadir.

* Parafin Yaglari: Zararlilarin
yumurtalarina kars1 kullanilmaktadir.

» Kaya Unu: Toz halinde verilmekte ve
bdceklerin solunum sistemlerine zarar
verilmektedir.

« Bacillus thurigiensis: Biyolojik
miicadelede en fazla kullanilan
bakteridir. Bocek yumurtalarina karsi
uygulanmaktadir.

SONUC

Her geg¢en giin hizla tiikkenen
dogal kaynaklarin dengeli kullanimini ve
dogal dengenin korunmasini hedefleyen
bu sistemde, 6zellikle c¢evre kirliliginin
bliyiik boyutlara ulastigt ve cevre
bilincinin 6n plana ¢iktigr gilinlimiizde,
organik tarim, biyoteknik ve biyolojik
miicadele daha bir onem kazanmistir
(Lampkin, 1994). Cevre dostu bir iiretim
tarz1 olan organik tarim, biyoteknik ve
biyolojik miicadele uygulamalari, ¢evre
kirliliginin 6nlenmesi, kaynaklarin geri
doniisiimle kazanimi, temiz ve Kkaliteli
gida dretimini olanakli ve siirekli
kilacaktir. Giiniimiizde bilingsiz ilag
kullanimindan  kaynaklanan  dogal
dengenin bozulmast gibi sorunlarin
giindeme gelmesi, siirdiirtilebilir tarimda
organik tarim, biyoteknik ve biyolojik
miicadele gibi yontemlerin uygulamaya
aktarilmasina neden olmustur. Biyolojik
miicadele uygulamalar1 ile tarimda
kimyasal ilaglarin kullanimi azalacak,
insan ve ¢evre saghigma olumsuz
etkilerinden korunulacaktir. Tarimda
stirdiiriilebilirligi saglamak i¢in;
kimyasal miicadele agirlikli
konvansiyonel tarima alternatif olan
biyoteknik miicadele, biyolojik
miicadele ve organik tarim ile
stirdiiriilebilir ~ tartm  uygulamalarina
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gereken Onem verilmeli
desteklenmelidir. Bu tarim sistemi,
toprak-su  kaynaklarin1  ve havayi
kirletmeden, c¢evre, bitki, hayvan ve
insan  saghgmi en iyi sekilde
koruyacaktir. Sonug olarak, organik ya
da ekolojik tarim, entansif tarim sonucu
hatal1 uygulamalar ile kaybolan dogal
dengeyi yeniden kurmaya yonelik, insan
ve c¢evreye dost iiretim sistemlerini
kapsamaktadir. Bu sistem ile tarim
yapilan toprakta, lretilen {riinde kalic
etki birakmayan girdiler
kullanilabilecegi gibi organik ve yesil
giibreleme, ekim ndbeti, toprak
muhafazasi, dayanikli ¢esit, zararlilara

ve

kars1 parazitoid, predatorlerden
faydalanarak  kaliteli ~ bir  iiretim
yapilmast  amaglanmaktadir. Diinya
niifusunun  artisgina  paralel olarak,
tarimda  istenilen  dretim  artigini
gerceklestirmek  icin  siirdiiriilebilir
yontemlerin  ve kalict  ¢Ozlimlerin

uygulanmasi zorunludur. Bu da ancak,
sirdiiriilebilir tarim ile miimkiindiir.
Siirdiiriilebilir tarim, ¢evrenin ve dogal
tarim  kaynaklarinin  korunmasini,
bozulan ekolojik dengenin yeniden
tesisini, biyolojik ¢esitliligin devamini,
kimyasal kirlilik ile zehirli kalintinin
sonlandirilmasini, olumsuz gevre
kosullarini azaltict ve diinya niifusunun
sosyal ve ekonomik refahini gelistirecek
sistem ve uygulamalar1 icermektedir.
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Ozet

Bu ¢alismada tamponlama kapasitesi yiiksek olan ve bu sebeple gii¢ silolanan yonca (Medicago sativa L.)
bitkisine silaj kalitesi iizerine etkisini incelemek amaciyla kolay eriyebilir karbonhidrat kaynagi olarak meyan
(Glycyrrhiza glabra) bitkisi ilave edilmistir. Arastirmada hazirlanan silaj gruplari, yonca bitkisi kontrol (katkisiz),
yonca bitkisine yas agirlik esasia gore %2, %4, %8, %16 ve %32 oraninda meyan otu ilave edilerek toplam 6 farkli
grup olusturulmustur. Silajlar 60 giinliikk fermantasyon siiresi sonunda agilarak ham besin madde bilesimleri ve
fermentasyon tirlinleri tespit edilmistir. Yonca bitkisine farkli seviyelerde meyan otu ilave edilerek hazirlanan silajlarin
besin madde degeri tizerine etkileri incelendiginde ¢aligmadan elde edilen silajlarin kuru madde, ham protein, ADF VE
NDF igerikleri bakimindan gruplar aras1 farkliliklar istatistiki olarak 6nemli bulunmamistir. Meyan otu ilave edilerek
hazirlanan silajlarin pH degerleri incelendiginde en diisiik pH degeri %32 yas meyan otu ilavesi ile hazirlanan silajdan
elde edilmistir. Silajlarin amonyak azotu degerleri incelendiginde, yas meyan otu seviyesinin artigina bagli olarak
amonyak azotu degerlerinin azaldigi goriilmiistiir. En yiiksek flieg puan1 73.79 ile %32 yas meyan otu ilavesi ile
hazirlanan silajlardan elde edilmistir. Silajlara ait fiziksel dzellikler (renk, koku, striiktiir) incelendiginde striiktiir ve
renk 6zellikleri bakimindan gruplar arasinda istatistiki olarak farkliliklar tespit edilmemisken, koku ve DLG puanlari
arasinda gruplar arasindaki farkliliklar istatistiki olarak 6nemli bulunmustur. DLG puan ortalama degeri incelendiginde
en yiiksek %32 yas meyan otu ilavesi ile hazirlanan silajlardan elde edilmistir. Sonug olarak, bu ¢caligmada silolanmasi
gii¢ olan yoncadan kaliteli silaj elde edebilmek i¢in ortamdaki kolay eriyebilir karbonhidrat diizeyinin yiikseltilmesi
amaciyla silaj materyaline alternatif olarak meyan otunun karbonhidrat kaynagi olarak katilabilecegi ve meyan otunun
yonca silaj kalitesini arttirmasi amaciyla kullanilabilecegi sonucuna varilmistir.
Anahtar Kelimeler: Fermantasyon, meyan, silaj kalitesi

The Effect of Licorice Additional Alfalfa Silage On Silage Quality

Abstract

In this study, licorice (Glycyrrhiza glabra) plant was added to the alfalfa (Medicago sativa L.) plant, which
has a high buffering capacity and is difficult to ensilage, as an easily soluble carbohydrate source in order to examine
its effect on silage quality. A total of 6 different groups were formed by adding 2%, 4%, 8%, 16% and 32% licorice to
alfalfa plant based on wet weight, and silage groups prepared in the study. The silages were opened at the end of the
60-day fermentation period and raw nutrient compositions and fermentation products were determined. When the
effects of silages prepared by adding different levels of licorice to alfalfa plant on the nutrient value were examined,
the differences between the groups in terms of dry matter, crude protein, ADF and NDF contents of the silages obtained
from the study were not found statistically significant. When the pH values of the silages prepared by adding licorice
were examined, the lowest pH value was obtained from the silage prepared with the addition of 32% fresh licorice.
When the ammonia nitrogen values of the silages were examined, it was seen that the ammonia nitrogen values
decreased due to the increase in the fresh licorice level. The highest flieg score of 73.79 was obtained from silages
prepared with the addition of 32% fresh licorice. When the physical properties (color, odor, structure) of the silages
were examined, no statistical differences were found between the groups in terms of structure and color properties,
while the differences between the groups in terms of odor and DLG scores were found to be statistically significant.
When the average DLG score was examined, the highest was obtained from silages prepared with the addition of 32%
fresh licorice. As aresult, in this study, it was concluded that licorice can be added as an alternative to the silage material
in order to increase the level of easily soluble carbohydrates in the environment in order to obtain quality silage from
alfalfa, which is difficult to ensilage, and liquorice can be used to increase the quality of alfalfa silage.
Keywords: Fermantation, licorice, silage quality
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GIRIS

Hayvanciligin gelisiminde
onemli bir yere sahip olan yem bitkileri
ozellikle hayvanciligin gelistigi
iilkelerde tarla tarimi igerisinde yaygin
bir alana sahip olmaktadir. Iklim
kosullarinin yani sira hayvanciliktaki
gelismeye paralel yem bitkilerinin ekim
alanlar1 tarla bitkiler1 ekim alaninin
yaklagik olarak %25°ni olusturmaktadir.
Tiirkiye’deki 6nemli yem bitkileri musir,
yonca, burgak, fig, korunga ve hayvan
pancaridir. Yonca (Medicago sativa L.)
diinyada en fazla yetistirilen yem
bitkisidir. Yonca bitkisi diger yem
bitkilerine gore daha yiiksek yem
degerine sahiptir. Ortam kosullarina
bagli olarak da 4 ila 8 yi1l boyunca iiriin
verebilmektedir. Besi hayvanlar1 i¢in
lezzetli, besleme ve sindirim degeri
yuksek yesil ot iireten yonca yaklasik
olarak %13-22 arasinda protein ihtiva
etmektedir. Yonca bitkisinin kimyasal
bilesimi bolgeye, c¢eside ve bigim
devresine goére Onemli farkliliklar
gostermektedir. Silajlik yesil yem olarak
yonca protein  diizeyinin  yiiksek
olmasindan dolay1 gii¢ silolanan yemler
smifina girmektedir (Coskun ve ark.,
1997; Ergiin ve ark., 1999). Bu tir
yemlerden kaliteli silajlar elde etmek
olduk¢a giictiir. Bu nedenle, protein
bakimindan  zengin, karbonhidrat
bakimindan fakir olan silajlik yem
bitkilerinin silolanmas1 sirasinda
fermantasyonun glivence altina
alinabilmesi i¢in katki maddelerinin
kullanilmast zorunlu hale gelmektedir
(Cergi ve ark.,1997; Giiler 2001, Kilig
1986). Hayvan beslemede alternatif yem

kaynaklarinin giderek onem
kazanmasiyla birlikte bir¢ok katki
maddesi  kullanilmaya  baslanmustir.

Bunlardan biride meyan otudur. Meyan
kokii olarak da bilinen Glycyrrhiza
glabra baklagiller familyasina ait,
Akdeniz ve Asya'nin belli bolgelerine
0zgli olan ¢ok yillik bir bitkidir.
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Diinyanin en eski ve en yaygin kullanilan
bitkilerinden biri olan meyan kokii 4000
yildan fazla bir siiredir insanlar
tarafindan kullanilmaktadir (Zhang ark.,
2017). Meyan kokii (Glycyrrhiza glabra
L.) 0.7-2.0 m yikseklige kadar dik
olarak biiyiiyen bir bitkidir. Bitki, 1
m'den daha derin bir kok sistemine sahip
olup (Fenwick ark., 1990), koklerin
kabugu kahverengimsi yesil ila koyu
kahverengi renktedir. Meyan koki
ozellikle dere ve nehir kenarlarindaki
kumluk alanlarda yetismektedir (Baytop,

1999). Meyan kokii 20'den fazla
triterpenoid ve yaklasik 300 adet
flavonoid igerir. Bunlar arasinda,
glisirhizin,  18B-  glisiretinik  asit,
liquiritigenin, licochalconeA ve
glabridin ana aktif bilesenleri olup

antiviral ve antimikrobiyal aktiviteye
sahiptir (Wang ve ark., 2015). Meyan
kokii  tibbi  olarak  antibakteriyal,
antitimor, antiviral, fungisidal, anti
inflamatuar, anti stres ve antioksidan
olarak mide ve bagirsak problemlerinde
tarin  boyunca kullanilmistir. Meyan
kokii  flavonoidlerinin  antioksidan
aktivitesi E vitamininin antioksidan
aktivitesinden 100 kat daha giicliidiir ve
meyan kokii flavonoidleri bilinen en
giiclii dogal antioksidandirlar. Meyan
kokii sahip oldugu fenolik bilesiklerden
dolay1r onemli hidrojen verici, metal
iyonu selatlama, mitokondriyal anti-lipit
peroksidatif ozelliklere sahiptir
(Visavadiya ark., 2009). Bu calismada,
yonca silajina farkli oranlarda meyan otu
ilave ederek hazirlanan silajlarin silaj
kalitesine olan etkilerinin belirlenmesi
amaclanmistir.

MATERYAL ve YONTEM
Materyal

Arastirmada  bitki  materyali
olarak %10 cigeklenme doneminde hasat
edilen yonca (Medicago sativa)
kullanilmistir. Katki maddesi olarak %2,
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%4, %8, %16 ve %32 oranlarinda meyan
otu kullanilmistir.
Yontem

Arastirmada kullanilan yonca
yaklasik %10 c¢iceklenme déneminde
hasat edilmis ve 12 saat solmaya
birakildiktan ~ sonra  1.5-2.0 cm
boyutlarinda par¢alanmistir. Daha sonra
yoncaya %2, %4, %8, %16 ve %32
oranlarinda meyan otu katki maddesi
ilave edilmistir. Arastirmada hazirlanan
silaj gruplari, yonca bitkisi kontrol
(katkisiz), yonca bitkisine yas agirlik
esasina gore %2, %4, %8, %16 ve %32
oraninda meyan otu ilave edilerek
toplam 6 farkli grup olusturulmustur.
Deneme tesadiif bloklarinda boliinmiis
parseller ~ deneme  deseninde 4
tekrarlamali  olarak olusturulmustur.
Parcalanan yonca Orneklerine katki
maddesi ilave edildikten sonra 1,5
litrelik cam kavanozlara hava almayacak
sekilde yerlestirilmis ve agizlar sikica
kapatilarak oda sicakliginda
silolanmigtir.  Silo kaplar1 silolamadan
60 giin sonra agildiktan sonra silaj
orneklerine kimyasal analizler
uygulanmistir.  Silajlar 60  giinliik
fermantasyon siiresi sonunda agilarak
kavanozlarin iist kisminda bulunan 3-5
cm’lik kismi atildiktan sonra, homojen
olarak alinan 25 g silaj Ornegi {izerine
100 ml saf su ilave edilerek blender
yardimu ile 2 dakika siire ile parcalanmus,
pargalanan silaj stvisinin pH degeri hizl
bir sekilde pH metre 6l¢lim cihazi ile
Olctilerek kaydedilmistir (Polan ve ark.,
1998). Blender igerisinde bulunan sivi
stiziilerek 10 ml’lik tiiplere alinmus,
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amonyak azotu analizi yapilacak
orneklerin iizerine 0,1 ml 1M HCI; ilave
edilerek analizlerin yapilacagi zamana
kadar derin dondurucuda (-18°C)
saklanmistir. Silaj 6rneklerinin amonyak
azotu analizleri Broderick ve Kang
(1980) tarafindan bildirilen ydnteme
gore  yapilmustir. Calismada  silaj
materyali olarak kullanilan yonca
bitkisinden elde edilen silajlarin ham
besin madde i¢eriklerinden kuru madde,
ham kiil ve ham protein analizleri AOAC
(2005)’e gore, ADF ve NDF analizleri
ise Van Soest ve ark. (1991)’e gore
yapilmistir. Silajlar 5 giin stireyle
aerobik stabilite testine (CO:2 iiretim
degerlerinin belirlenmesi) tabi
tutulmustur (Ashbell ve ark., 1991). Ham
besin madde analizleri silaj
materyallerinin ve elde edilen silajlarin
oda 1sisinda kurutulmalart sonrasinda
laboratuvar degirmeninde 1 mm elekten
gececek sekilde oOgiitiildiikten sonra
yapilmistir. Kuru madde (KM) ve pH
degerleri belirlenen silaj Orneklerinde
asagidaki formiil yardimi ile Flieg
puanlar1  hesaplanmistir. Hesaplanan
Flieg puanina gore ise silaj kalite siniflart
belirlenmistir. Buna gore, Flieg puani O-
20 arasinda kotii, 21-40 arasinda diisiik,
41-60 arasinda orta, 61-80 arasinda iyi
ve 81-100 arasinda ise ¢ok iyi sinifta yer
almistir.  Acilan silo yeminin koku,
striikktiir ve renk puanlarinin toplanmasi
ve Cizelge 1’de deki derecelendirmeye
bagli olarak belirlenmistir.

Flieg Puani: ((220+(2 x % KM — 15) —
40 x pH) (Kilig, 1984).
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Cizelge 1. Silo yeminin fiziksel 6zellikleri, degerlendirilmesi (Ciftci, 2005; DLG, 1987)

Fiziksel
Ozellikler

Gozlem

Puanlama

Ciiriik veya pis ve kuvvetli kiif kokusu

Kuvvetli tereyag asidi kokusu ve amonyak kokusu

Koku

Orta derecede tereyagi asidi kokusu, kuvvetli kiif kokusu

Cok az miktarda tereyagi asidi, kuvvetli eksi koku veya hafif kizigsma ya da
kiif kokusu

(A~ INO

Tereyagi asidi kokusu yok, sadece hafif eksimsi koku, hafif meyvemsi veya
ekmegimsi koku

Yapraklar ve saplar ¢lirlimiis, asir1 kiiflii ve fazla kirli 0

Yaprak ve saplarin striiktiirii belirgin derecede bozulmus, hafif kiiflii veya

kirli

-

Striiktiir

Yapraklarin striiktiirii biraz bozulmusg

Yaprak ve sap striiktiirii normal

Renk ¢ok degismis acik sar1 veya ¢ok koyu

Renk

Sar1 veya esmer kahverengi

Yesil yem renginde

NFRIO|BN

Nitelik Stnifi: Cok iyi (18-20), Iyi (14-17 ), Orta (10-13 ), Diisiik (5-9 ) Bozulmus (0-4 ) (10).

Arastirma sonunda elde edilen veriler
SPSS (2008) paket programinda tek
yonlii varyans analizi (One Way Anova)

ile degerlendirilmistir. Grup arasi
ortalamalarinin karsilagtirilmasinda ise
Duncan c¢oklu Kkarsilastirma  testi
kullanilmustir.
BULGULAR

Meyan otu ile taze ve silolanmig
yoncaya ait kimyasal analiz sonuglari
saptanmis ve Cizelge 1°de sunulmustur.
Yonca bitkisine farkli seviyelerde meyan
otu ilave edilerek (%2, %4, %8, %16 ve
%32) hazirlanan silajlarin besin madde
degeri tlizerine etkileri Cizelge 2’de
sunulmustur. Cizelge incelendiginde
calismadan elde edilen silajlarin kuru
madde, ham protein, ADF VE NDF
icerikleri degerlendirildiginde gruplar
aras1 farkliliklar istatistiki olarak 6nemli
bulunmamistir (P>0.05). Meyan otu ile
silolanan  yonca, silolamanin  60.
giiniinde acilarak fermantasyon
Ozellikleri saptanmis ve elde edilen
sonuglar Cizelge 3’te verilmistir. Agilan
silajlara 5 giin siire ile aerobik stabilite
testi uygulanmis ve sonuglar Cizelge
3’de sunulmustur. Cizelge
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incelendiginde meyan otu ilave edilerek
hazirlanan  silajlarm  pH  degerleri
arasinda en yiiksek pH (6.75) kontrol
(katkisiz), en diisiikk pH degeri (4.93) ise
%32 yas meyan otu ilavesi ile hazirlanan
silajdan elde edilmistir.  Silajlarin
amonyak azotu degerleri incelendiginde,
kontrol silajlarina kiyasla; yonca silajina
ilave edilen yas meyan otu seviyesinin
artistna  bagli olarak amonyak azotu
degerlerinin azaldigr goriilmiistiir. En
yiiksek amonyak azotu degeri (%24.73
NH3-N/TN) kontrol grubu silajindan, en
diisitk amonyak azotu degeri ise (%14.72
NH3-N/TN) %32 meyan otu silajindan
elde edilmistir (P<0.05). Uygulamalara
ait Flieg Puanlar arasindaki farklilik
istatistiki olarak Onemli bulunmustur
(P<0.05). En yiiksek flieg puan1 73.79 ile
%32 yas meyan otu ilavesi ile hazirlanan
silajlardan elde edilirken, en diisiik flieg
puant ise 5.36 ile kontrol (katkisiz)
gruptan elde edilmistir. Meyan otu ile
taze ve silolanmis yoncaya ait silajlarin
fiziksel 6zelliklere ait ortalama degerleri
ve DLG puanlann Cizelge 4’te
sunulmustur.  Cizelge incelendiginde
silajlara ait fiziksel Ozellikler (renk,
koku, striiktiir) incelendiginde striiktiir
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ve renk Ozellikleri bakimindan gruplar
arasinda istatistiki olarak farkliliklar
tespit edilmemisken, koku ve DLG
puanlar1 arasinda gruplar arasindaki
farkliliklar istatistiki olarak  6nemli
bulunmustur (P<0.05). Koku ortalama
degeri incelendiginde en yliksek (8.66)

%16 ve %32 yas meyan otu ilavesi ile
hazirlanan silajlardan elde edilmistir.

DLG puan ortalama degeri
incelendiginde en yiiksek (14) %32 yas
meyan otu 1ilavesi ile hazirlanan

silajlardan elde edilmistir.

Cizelge 1. Meyan otu ile taze ve silolanmig yoncaya ait kimyasal analiz sonuglari

Besin maddeleri % KM % HK % HP % ADF % NDF
Yonca 31.50 10.44 19.78 32.34 38.04
Meyan otu 32.75 5.89 15.83 31.46 48.65

KM: Kuru madde, %; HK: Ham kiil, % KM; HP: Ham protein, % KM; ADF: Asit deterjanda ¢6ziinmeyen lif, % KM; NDF: Notral

deterjanda ¢oziinmeyen lif, % KM;

Cizelge 2. Yonca bitkisine farkli seviyelerde meyan otu ilave edilerek hazirlanan silajlarin besin
madde igerikleri

%KM %HK %HP % ADF % NDF

Ort +SE Ort +SE Ort +SE Ort +SE Ort +SE
Kontrol 32.70+1.24 11.59+0.182 17.03+0.38 36.07+0.80 50.72+2.25
Yonca+%?2 meyan otu 33.64+0.28 10.85+0.23 ® 18.54+0.32 34.36+0.58 46.14+1.09
Yonca+%4 meyan otu 32.32+0.36 11.09+0.12%® 17.97+0.21 34.35+0.88 47.52+1.51
Yonca+%8 meyan otu 31.83+1.11 11.07+0.09® 17.36+0.56 32.13+1.36 40.32+7.76
Yonca+%16 meyan otu 29.87+0.28 11.05+0.24® 17.93+0.35 34.28+0.79 46.84+1.60
Yonca+%32 meyan otu 33.96+1.17 10.23+0.17° 18.10+0.17 32.48+0.83 45.66+1.02

P 0.060 0.007 0.113 0.089 0.484

*b Ayni siitunda farkli harf tasiyan degerler farkli bulunmustur (P<0.05), KM: Kuru madde, %; HK: Ham kiil, %KM; HP: Ham
protein, % KM; ADF: Asit deterjanda ¢oziinmeyen lif, % KM; NDF: Nétral deterjanda ¢6ziinmeyen lif,

Cizelge 3. Yonca bitkisine farkli seviyelerde meyan otu ilave edilerek hazirlanan silajlarin
fermantasyon igerikleri

pH Flieg Puani % NH:zN CO;
Ort+SE Ort +SE Ort +SE Ort +£SE
Kontrol 6.75+0.08 2 5.360.17f 24.73+1.19°2 2.35+0.10
Yonca+%?2 meyan otu 5.62+0.05°¢ 48.87+0.42° 21.45+0.73" 2.2540.30
Yonca+%4 meyan otu 5.67+0.01°¢ 42.96+0.461 21.77+0.20° 2.34+0,50
Yonca+%8 meyan otu 5.97+0.11° 29.98+3.71°¢ 21.83+0.41° 2.38+0.00
Yonca+%16 meyan otu 5.0440.06 ¢ 62.8642.17° 15.9940.11° 2.3740.01
Yonca+%32 meyan otu 4.93+0.044 73.79+£1.502 14.72+0.36 ¢ 2.3940.01
P 0.000 0.000 0.000 0.189

" Her siitunda farkl1 harf tasiyan degerler farkli bulunmustur (P<0.05); NH3-N/TN: Toplam azot (TN) icerigindeki amonyak azotu

orani, % NH3-N/TN; CO,: Karbondioksit olugumu, g/kg KM.

Cizelge 4. Silajlarin fiziksel 6zelliklere ait ortalama degerleri ve DLG puanlari

Silaj Gruplari Koku Striiktiir Renk DLG Puan
Ort £SE Ort £SE Ort £SE Ort +SE
Kontrol 3.66+0.33" 3.33+0.58 0,66+0,33 7,66+0,33 °
Yonca+%2 meyan otu 3.66+0.33P 3.33+0.58 0,66+0,33 8,00+1,00°¢
Yonca+%4 meyan otu 3.66+0.33P 3,66+0,58 0,66+0,33 8,00+1,00°¢
Yonca+9%8 meyan otu 3.66+0.330 3,66+0,58 0,66+0,33 8,00+0,57 ¢
Yonca+%16 meyan otu 8.66+0.332 3,66+0,58 1,33+0,33 13,66+0,33 @
Yonca+%32 meyan otu 8.66+0.332 3,66+0,58 1,33+0,33 14,000,002
p 0,00 0,923 0,425 0,00

#d: Her siitunda farkl1 harf tagtyan degerler farkli bulunmustur (P<0.05)
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TARTISMA ve SONUC

Yonca, icerdigi besin maddeleri
(yiksek protein, diisiik karbonhidrat)
nedeniyle giic silolanabilen yemler
siifina girmektedir. Bu nedenle yonca
silolanirken,  karbonhidrat  diizeyini
yukseltmeye yonelik katki maddelerine
ihtiya¢ duyulmaktadir. Bu ¢alismada
meyan otunun karbonhidrat kaynagi
olarak icermis oldugu Glycrrhizinden
dolay1 sekerden 50 kat daha fazla tath
oldugu  (Blumenthal ark., 2000)
bildirisinden yararlanilarak meyan otu
kullanilmistir.  Yonca bitkisine farkli
seviyelerde meyan otu ilave edilerek
hazirlanan  silajlarin = besin  madde
iceriklerine (Cizelge 2) bakildiginda
KM, HP, ADF ve NDF degerlerinde
istatistiksel olarak fark bulunmadigi;
ancak HK degerlerinde istatistiksel
olarak farkin mevcut (P<0.05) oldugu
belirlenmistir. Kurtoglu (1998),
silajlarda HK diizeylerindeki
farkliliklarinin nedenini, silajlik
materyallerin inorganik madde (toprak
vb.) diizeylerinin farkliligindan
kaynaklandigin1  bildirmistir. ~ ADF
icerigi, kaba yemlerin sindirim derecesi
hakkinda bilgi veren 6nemli bir 6lciittiir.
Ayrica, NDF  igerigi  hayvanin
tiikketebilecegi yem miktarini yansitir. Bu
calismada kontrol grubu ile meyan
ilaveli arastirma gruplar1 arasinda ADF
ve NDF degerlerinde onemli bir fark
bulunmayisinin nedeninin meyan otunun
ortamdaki laktik asit bakteri faaliyetini
arttiramadigi buna baglh olarak ta
silajlardaki hiicre duvari bilesenlerinin
parcalanmadigiyla ilgili oldugu
diistiniilmektedir. Nitekim, Bolsen ve
ark. (1991) silajlarn ADF ve NDF
igeriklerindeki  diisiise  karbonhidrat
kaynaklariin silaj ortamindaki laktik
asit bakterileri ile birlikte baz1 anaerobik
bakterilerin sayilarini artirarak, silajlarin
NDF, ADF ve ham selliiloz
parcalanabilirligini hizlandirmasinin da
neden oldugunu bildirmislerdir. Elde
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edilen ADF ve NDF degerleri Luchini ve
ark (1995)’nin yaklasik %36 kuru madde
iceren yonca silajindaki ADF ve NDF
degerlerine yakin bulunmustur. Kepekei
(2020) bildirdikleri ¢aligmada yonca
silajina anason  tohumu  ekledigi
calismasinda ADF degerlerinde benzer
sonuglara ulagmistir. Ayrica anason
tohumu seviyesinin artigina  paralel
olarak NDF degerlerinin  arttigini
gozlemlemistir. Wang ve ark. (2019)
yonca silajina %25 ve %50 seviyelerinde
Moringa bitkisi yapraklarimi ekledikleri
calismada Moringa bitkisi arttikca ADF
ve NDF degerlerinin  azaldigim
bildirmislerdir. Mevcut ¢alismadaki
ADF ve NDF degerlerinde istatistiksel
olarak fark bulunmamasinin nedeninin
pH’nin ideal seviyelerde olmadigi ve

fermantasyonun siurlt seviyede
kalmasindan kaynakl1 oldugu
diistiniilmektedir.  Yonca silajlarinin

fermantasyon oOzellikleri Cizelge 3’te
verilmistir. Silo fermantasyonu silajlarin
besleme degeri ve hijyenik yapilarim
etkilemektedir. Fermantasyon sirasinda
olusan pH son derece dnemli olup, silaj

fermantasyonu ve silaj  kalitesini
belirlemede kullanilan Onemli
parametredir  (Filya, 2000). Yonca

silajinin pH degerleri yoniinden gruplar
arasinda o6nemli (P<0.05) farkliliklar
saptanmustir. En diisiik pH degerleri %32
meyan otu katkili  (4.92) grupta
belirlenirken, en diisiikk deger kontrol
silajinda  (6.75) Dbelirlenmistir. Bu
calismada belirlenen pH degerleri; Ciftei
ve ark. (2005)’nin silo materyaline %1
seker (4.65), % 10 arpa (4.58) ile % 10
pazarlanamayan elma (4.49) katilan
gruplarda bulduklart pH degerleri ile
Yakisir ve Aksu (2019) kaliteli yonca
silaj1 tiretimi i¢in degisik oranlarda (%0,
%5 ve %10) melash kuru seker pancari
posasinin kullanilabilirligi arastirdiklar
calismada silajlarin pH degerlerinden
(4.47-4.98) yiiksek; Ko¢ ve ark.
(2020)’nin  kefir ilavesinin  yonca
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silajlarinda fermantasyon gelisimi ve
aerobik stabiliteleri lizerindeki etkilerini
arastirdiklar1 ¢aligmada dogal ve ticari
kefir katkili silajlarin pH degerlerinden
(5.45-5.90) diistik bulduklarimi
bildirmislerdir. Iyi kaliteli bir silajda
pHnin  3.5-4.0 araliginda olmasi
istenmektedir, fakat baklagil silajlarinda
4.0 ve tizerindeki pH degerlerine ¢ok sik
rastlanmaktadir (Filya, 2001). Mevcut

calismamizdaki pH degerleri Filya
(2001)’in bildirisiyle uyumlu
bulunmustur. Mevcut calismada

gruplarin flieg puani incelendiginde %16
ve %32 meyan otu katkilarmin flieg
puaninit yiikseltigi belirlenmistir. Flieg
puanlamasina gore %16 ile % 32 katkili
yonca silajlarinin ‘iyi’ kalitede olduklar1
belirlenmistir. Cift¢i ve ark. (2005),
karbonhidrat kaynag1 olarak yonca
silajina  elmanin  katilma olanaginin
arastirdiklari ¢aligmada silajlarin fiziksel
degerlendirme ve fleig puanlamasinda
gruplar arasinda bir farklilik tespit
etmediklerini ve silajlarin 1y1 kalitede
oldugunu bildirmistir. Fiziksel
degerlendirmelerden elde edilen toplam
puanlar Demirel ve ark. (2003)’nin
Sudan otu ve Macar figi i¢in bildirdikleri
degerlere benzer, flieg puanlarinin ise
yuksek oldugu tespit etmislerdir. Yakisir
ve Aksu (2019)’nun yaptiklar ¢aligmada
melasli kuru seker pancart posasinin
yonca silajinin fiziksel degerlendirme
puanlarin1 artirdigt ve “iyi” kaliteli
oldugunu ve fleig puanini Onemli
derecede 1iyilestirdigini bildirmislerdir.
Benzer sekilde Sakalar ve Kamalak
(2016)’nin yaptiklar1 ¢calismada melash
kuru pancar posasi ekledikleri yonca
silajlarinin kontrol grubuna gore flieg
puaninda artig sagladigini
bildirmislerdir. Yonca bitkisine farkli
seviyelerde meyan otu ilave edilerek
hazirlanan  silajlarin fermantasyon
ozelliklerinden  biri  olan  NHs-N
degerleri incelendiginde kontrol grubuna
gdre meyan ilavesinin artiginin pH’ nin
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diismesine  bagli olarak NH3-N’ni
diisiirdiigii gbzlemlenmistir. Iyi
muhafaza edilmemis silajlarda protein
bilesenleri biiylik oranda denatiire olur,
bunun sonucunda olusan amonyak azotu
(NH3-N/TN, Toplam azotun %
'si)’undaki  artis  silajdaki  koti
fermentasyonu gosterir. Toplam azotun
%10'n seviyesinin altinda  olmasi
fermentasyonun  iyi  sekillendigine
isarettir (Yakisir ve Aksu, 2019). Yakisir
ve Aksu (2019), yonca silajina farkli
seviyelerde ekledikleri melashh kuru
seker  pancart  posasinin  protein
fraksiyonlarinin ~ denatiire  olmasini
biiyiik ol¢iide engelledigini
gozlemlemislerdir. Benzer sekilde yonca
silajina eklenen seker kamis1 melasinin
pH ve NHs-N degerlerini diistirdigi
gbzlenmistir (Luo ve ark., 2021). Mevcut
calismadaki CO2 olusum (Aerobik
stabilete) degerleri yapilan diger yonca
caligmalarindaki CO2 olusum
degerlerinden diisiik (Canbolat ve ark.
2010; Kog ve ark. 2019), Filya ve ark.
(2001) de yaptiklar1 g¢aligmanin CO2
olusum degerleri ile benzer bulunmustur.
Silajlar altmig gilinlik fermantasyon
sonrast bes glinliik aerobik stabilite
analizinde; tiim silajlarda CO2 olusumu
goriilmekle gruplar arasinda istatistiki
olarak farkliliklar tespit edilmemistir..
Aerobik bozulmadan sorumlu baslica
mikroorganizmalarin maya ve kiiflerdir.
Silajlarin yemlemede kullanilmak {izere
acildig1 ve tamamen sinirsiz bir sekilde
hava girisine maruz kaldiklar1 donemde,
silajlardaki yogun karbondioksit (COz2)
iiretiminin silajlarin aerobik bozulmanin
bir gdstergesi oldugunu ve fermantasyon
sonrasinda kullanilmadan kalan
sekerlerin varligmin silajlarin aerobik
stabilitelerini diistirdiiglini
saptamiglardir  (Filya, 2002b). Elde
edilen silajlarda kalitenin
belirlenmesinde de ¢esitli yontemler
gelistirilmistir. Bu yoOntemler arasinda
benzerlik bulunmasina karsin,
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uygulanmas1 agisindan farkliliklarda
bulunmaktadir (Kili¢, 1986; Woolford,
1984; Seydosoglu, 2019; Seydosoglu,
2020; Turan ve Seydosoglu, 2020;
Seydosoglu ve ark., 2020; Gorii ve
Seydosoglu, 2021). Silo yeminin rengi,
kokusu ve striiktiirii goz Oniine alinarak
yapilan fiziksel degerlendirme yontemi,
laboratuvar ¢aligmasi istemediginden
masrafsiz, pratik bir tekniktir (Akyildiz,
1984; Woolford, 1984). Fakat yemin
niteligi konusunda bazi fikirler verse de
yemin gercek degerini ortaya koymada
yeterli degildir (Kilig, 1986). Sonug
olarak, bu c¢alismada silolanmasi gii¢

olan yoncadan Kkaliteli silaj elde
edebilmek i¢in  ortamdaki  kolay
eriyebilir ~ karbonhidrat  diizeyinin

yiikseltilmesi amaciyla silaj materyaline
alternatif  olarak  meyan  otunun
karbonhidrat kaynagi olarak
katilabilecegi ve meyan otunun yonca
silaj kalitesini arttirmast amaciyla
kullanilabilecegi sonucuna varilmistir.
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Ozet

Bu aragtirma bazi kimyasal giibre ve bitki bilyiimesini tesvik eden bakteri (PGPR: Bacillus
megaterium, Bacillus subttilis, Lactococcus spp.) kombinasyonlarinin bes arpa ¢esidinde (Tarm, Beysehir,
Konevi, Karatay ve Kral) verim ve verim 6zellikleri tizerine etkilerini belirlemek iizere yiiriitiilmiistir.
Arastirma 2017-2018 vejetasyon doneminde tesadiif bloklarinda bdliinmiis parseller deneme desenine gore
tic tekerriirlii olarak yiiriitilmiistiir. Tarm ¢esidi, tane verimi (423 kg/da), toplam verim (1748 kg/da),
metrekarede bagak sayis1 (569.17 adet), bagak boyu (17.01cm) ve bin tane agirhigi (51.33 g) gibi verilerde
en yiiksek degerlere sahip olmustur. Kral ¢esidi tane verimi, toplam verim, basak erme siiresi, metrekarede
basak sayisi, bitki boyu, basak boyu ve bin tane agirlifinda en diisiikk degerlere sahip olmustur. 100+B
uygulamas1 (Ekimle birlikte 10 kg/da DAP; ilkbaharda sapa kalkmadan énce 6.2 kg N/da + PGPR) en
yiiksek tane verimi, toplam verim, basak erme siiresi ve bitki boyu degerlerine sahip olmustur. Kiglik ekim
zamaninin PGPR etkisi tizerinde kisitlayici etkiye sahip oldugu, bu nedenle kislik ekim periyodunda arpa
ekiliglerinin daha erken donemlerde yapilmasinin PGPR etkisi {izerinde daha faydali olacagi belirlenmistir.
Anahtar Kelimeler: Tahillar, bitki biiylimesini tesvik edici rizobakteri (PGPR), kimyasal giibreleme

The Effects Of Chemical Fertilizer And Rhisobacterial (Pgpr) Combinations On Yield
And Yield Properties In Barley Varieties

Abstract

This research was carried out to determine the effects of some chemical fertilizers and plant growth
promoting bacteria (PGPR: Bacillus megaterium, Bacillus subttilis, Lactococcus spp.) combinations on
yield and yield components of five barley cultivars (Tarm, Beysehir, Konevi, Karatay and Kral). The
research was carried out according to the randomized blocks in split plot design with three replications in
the 2017-2018 vegetation period. Tarm cultivar had the highest values such as grain yield (423 kg/da), total
yield (1748 kg/da), number of spikes per square meter (569.17), spike length (17.01) and 1000 grain weight
(51.33 g). Kral cultivar had the lowest values in grain yield, total yield, spike maturation time, number of
spike per square meter, plant height, spike length and 1000 grain weight. 100+B application (10 kg/da DAP
with sowing; 6.2 kg N/da + PGPR before stepping in spring) had the highest grain yield, total yield, spike
maturation time and plant height values. It has been determined that the winter sowing time has a restrictive
effect on the PGPR effect, therefore, barley planting in the early winter sowing period will be more
beneficial on the PGPR effect.
Keywords: Cereals, plant growth promoting rhizobacteria (PGPR), chemical fertilization
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GIRIS

Arpa diinyada yetistirilen en 6nemli
tarla bitkilerinden biri olup iiretim miktar1
yoniinden bugday, misir ve piringten sonra
dordiincii sirada gelmektedir (Payendeh ve
ark. 2021). Hayvan yemi, gida ve malt
sanayiinde yaygin olarak kullanilan arpa,
olumsuz iklim kosullarina dayaniklilig
nedeniyle diinyada ¢ok genis bir cografyaya
yayilmistir (Hierro ve ark. 2021). Diinyada
51.6 milyon ha akilis, 157 milyon ton iiretim
ve 3043.2 kg/ha verime karsilik, Tiirkiye’de
3.09 milyon ha ekilis, 8.3 milyon iiretim ve
2684 kg/ha verim elde edilmektedir (FAO,
2020). Arpa tanesi protein, karbonhidrat,
diyetsel lif mineral ve antioksidanlar
yoniinden zengindir (Gubrelay ve ark.,
2013; Sadeghi ve ark., 2016). Giibreleme
tarimsal tiretimde en 6nemli girdilerden biri
olup, dogru yapildiginda %40’1n iizerinde
iriin artis1 saglayabilmektedir (Eraslan ve
ark., 2010; Erdem ve ark., 2020). Bitkisel
verim artis1 saglamak icin kullanilan
kimyasal gilibrelerin basinda azotlu (N) ve
fosforlu (P) giibreler gelmektedir. Ancak
kimyasal giibreler bir taraftan verim artisi
saglarken diger taraftan da 6nemli ¢evre ve
toprak kirliligine neden olmaktadir (Kumar
ve ark., 2010). Bu durum ihtiya¢ duyulan
yeterli ve kaliteli bitkisel gida iiretimiyle
birlikte siirdiiriilebilir ¢evre dostu tarim
tekniklerine ilgiyi arttirmaktadir. Bu
konudaki aragtirmalar kimyasal giibre
kullanimin1 azaltmaya veya kullanmadan
tarim arazileri {izerinde olusan kirliligi
ortadan kaldirmaya yogunlasmis
durumdadir (Savci, 2012). Bu kapsamda
stirdiiriilebilir tarim uygulamalart giderek
yayginlagsmaktadir. Bununla  birlikte
stirdiiriilebilir tarimda verimi arttirmanin en
onemli stratejisi biyogiibrelemedir.
Rizosferde  bitkiler  siirekli  olarak
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mikroskobik birtakim canlilarla etkilesime
girer (Hardoim ve ark., 2015). Bunlarin
arasinda yer alan bitki biiylimesini tegvik
eden rizobakteriler (PGPR), pek cok bitki
tiirtinde biliylime ve gelismeyi arttirmanin
yant sira stresi de azaltan etkilerde
bulunurlar (Besset-Manzoni ve ark., 2018;
Wang ve ark., 2021). Bu anlamda iizerinde
en cok biyokontrol arastirmasi yapilanlar
Pseudomonas, Bacillus, Azospirillum ve
Streptomyces cinsine ait
mikroorganizmalardir (Bukhat ve ark.,
2020; Barea ve ark., 2005). Grup halinde
kok ylizeyi veya kok i¢inde yasayan ve
farkli bilesime sahip PGPR’lar bu haliyle
bitkiler tarafindan alinarak gerekli fayda
elde edilmektedir (Rasool ve ark., 2021).
PGPR’lar verim artisina yaptig1 katkilar
nedeniyle organik tahil yetistiriciliginde de
kullanim1 yayginlagsmaktadir (Turan ve ark.
2012). PGPR’lar  etki  mekanizmalari
nedeniyle kimayasal giibreye alternatif
olma potansiyeli tasimakta ve birlikte
kullanildiklarinda  kimyasal  giibrelerin
etkinligini  arttirarak  kullanilan  giibre
miktarin1 azaltmaktadir (Xu ve ark., 2011;
Turan ve ark.,, 2012). Bu arastirma bu
etkileri gozeterek kimyasal giibre dozlar1 (N
ve P) ve PGPR kombinasyonlarinin 5 arpa
cesidinin verim ve verim 6geleri lizerindeki
etkilerini incelemek lizere
gerceklestirilmistir. Bacillus spp.
rizosferdeki en yaygin tir oldugundan
(Sultana ve Pindi, 2013) arastirmada bu tiir
tercih edilmistir.

MATERYAL ve YONTEM

Arastirma 2017-2018 vejetasyon
doneminde Van Yiiziincii Y1l Universitesi
Ziraat Fakiiltesi Deneme ve Uygulama
alaninda yiirtitiilmiistiir. Bu sezona ait bazi
iklim verileri Cizelge 1°de verilmektedir.
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Cizelge 1. Arastirma yerinin 2017-2018 yillarina ait baz1 iklim degerleri ve uzun yillar ortalamalari*

Aylar Yagis (mm) Sicakhik (°C) Nispi Nem (%6)
2017-2018 uyo 2017-2018 uyo 2017-2018 uyo
Eyliil - 13.7 20.3 17.3 29.0 -
Ekim 274 48.7 115 10.5 44.2 58.9
Kasim 49.3 51.5 5.9 4.7 62.1 67.1
Aralik 16.9 42.0 2.8 -0.7 63.5 72,5
Ocak 274 46.2 0.7 -1.8 64.0 70.8
Subat 21.2 82.0 2.7 -0.6 64.4 71.8
Mart 32.6 40.8 8.2 3.8 515 66.5
Nisan 33.4 51.5 10.2 9.9 51.7 52.7
Mayis 735 35.0 14.3 14.6 58.7 53.6
Haziran 244 16.0 19.5 19.2 45.6 43.3
Temmuz - 5,4 24.8 22,0 29.6 45.0
Toplam 306.1 419.1 - - - -
Ortalama 10.98 8.99 51.30 60.22
UYO: Uzun Yillar Ortalamast, * Van Meteoroloji 14. Bolge Midiirliigii kayitlar
Cizelge 1’e gore  arastirma degerlerine gore sezonun UYO’dan daha
sezonunda UYO’dan 100 mm civarinda sicak gectigi, sezon ¢l nispi nem
daha disiik yagis (306.1 mm) alinmstir. degerlerinin ise UYO’dan daha diisiik
Ancak Mayis ve Haziran aylarinda oldugu anlasilmaktadir. Deneme alani
UYO’nun iki kati civarinda daha fazla yagis topraklarinin bazi fiziksel ve kimyasal
alindig1 goriilmektedir. Sicaklik ortalama ozellikleri Cizelge 2’de verilmektedir.

Cizelge 2. Deneme alani topraklarinin bazi fiziksel ve kimyasal 6zellikleri

Derinlik (cm) Tekstiir pH  Total Tuz (nS/cm)  Kireg Organik Madde
(%) (%)
0-20 Kumlu-tin 7.65 188.0 8.80 0.94
20-40 Kumlu-tin 7.73 152.1 9.10 0.63
Cizelge 2’ye gore deneme alani ozellikleri ile temin yerleri Cizelge 3’te
topraklar1 hafif alkali reaksiyonlu, kumlu- verilmektedir. Tarm arpa ¢esidi Ankara
tinl tekstiirde ve tuzsuz yapiya sahiptir. Tarla  Bitkileri  Merkez  Arastirma
Topraklarin organik madde icerigi diisiik, Enstitiisiinden diger materyal ise Konya
Kireg miktar1 ise orta seviyededir. Bahri Dagdas Uluslararasi Arastirma
Aragtirmada kullanilan bitkisel materyal ve Enstitiisiinden temin edilmistir.

Cizelge 3. Aragtirmada kullanilan tohumluklar ve ozellikleri

Cesit Tescil Ettiren Kurulug Tescil Y1l Genel Ozellikler
2 swali, yemlik, kilgikli, uzun basakli,
Tarm Tarla Bitkileri Merkez Aragtirma Enstitiisii 1992 kavuzlu-beyaz daneli,ince uzun yaprakl,

bitki boyu 90-100 cm'dir.
iki sirali, yemlik beyaz kilgikli, beyaz taneli,

Beysehir Bahri Dagdas Uluslararasi Tar. Ar. Enst. 1998 bitki boyu 90-110 cm
: S . ki swali yemlik, kilgikli, beyaz taneli,
Konevi Bahri Dagdas Uluslararasi Tar. Ar. Enst. 1998 bitki boyu 100-110cm
S iki swrali yemlik ve maltlik, beyaz kilgikli,
Karatay Bahri Dagdas Uluslararasi Tar. Ar. Enst. 1994 beyaz taneli, bitki boyu 80-100 cm
Kral Bahri Dagdas Uluslararas1 Tar. Ar. Enst. 1992 6 Strals, beyaz, kilgikh - Bitki Boyu 70-80 cm,

yatmaya dayanikli, beyaz, orta daneli, yemlik
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Arastirma tesadiif Bloklarinda Boliinmiis
Parseller Deneme Desenine gore ana
parsellere ¢esitler, alt parsellere giibre
uygulamalar1 olacak sekilde 3 tekerriirlii
Kurulmustur. Parseller 5 sira ve 4 m? (Im x
4m) alana  sahip olacak  sekilde
olusturulmustur. Arastirmada faktor olarak
5 arpa g¢esidi ve 6 gilibre uygulamasi
kullanilmastir. Kullanilan giibre
uygulamalar1 ve kombinasyonlar1 asagidaki
gibidir.

-0 (kontrol): Giibre ve PGPR (Bitki
gelisimini tesvik eden bakteri izolatlar)
uygulanmamustir.

-0+B : Sadece PGPR uygulanmustir.

-50 : Ekimle birlikte 5 kg/da
DAP; ilkbaharda sapa kalkmadan énce 3.1
kg N/da.

-50+B : Ekimle birlikte 5 kg/da DAP;
Ilkbaharda sapa kalkmadan 6nce 3.1 kg
N/da)

+ PGPR

-100 : Ekimle birlikte 10 kg/da DAP;
Ilkbaharda sapa kalkmadan 6nce 6.2 kg
N/da.

-100+B : Ekimle birlikte 10 kg/da
DAP; ilkbaharda sapa kalkmadan énce 6.2
kg N/da)

+ PGPR

Biyolojik giibre uygulamasi LIFEBACK
NP (icerdigi suslar Bacillus megaterium,

Bacillus subttilis, Lactococcus spp.) ticari
biyolojik giibrenin iizerinde belirtilen dozda
(500 ml Lifeback/800 ml su/l da alan)
olacak sekilde karanlik bir ortamda
tohumlarin {izerine piiskiirtiilerek kurumasi
beklenilmis ve hizlica kislik olarak ekim
yapilmistir. Kimyasal giibre uygulamasi
icinde her bir uygulama ic¢in parsele
uygulanacak  DAP  giibresi  miktari
belirlenmis, ekimle beraber ve ilkbaharda
uygulanmustir. Incelenen &zelliklerle ilgili
gbzlemler her parselde ortalama boyutlara
sahip 20 6rnek bitki lizerinden, tane verimi
ve toplam verim degerleri ise her parselde
yanlardan birer sira ve baslardan 50 cm
kenar tesiri olarak atildiktan sonra geriye
kalan alandaki (60cm x 300cm= 1.8 m?)
bitkiler — hasat edilerek  Olgiilmiistiir.
Verilerin analizi CoStat (version 6.303
CoHort Software) istatistik programiyla,
ortalamalarin gruplandiriimas1 LSD (0.05)

coklu karsilastirma  testi  yardimiyla
gerceklestirilmistir.
BULGULAR ve TARTISMA

Varyans Analizleri

Arastirmada incelenen Ozelliklere
ait varyans analiz sonuglar1 Cizelge 4 ve
5’te verilmektedir.

Cizelge 4. Tane verimi, toplam verim, hasat indeksi, bagaklanma siiresi, basak erme siiresi ve
metrekarede basak sayisi varyans analiz tablosu

Ozellikler
Varyasyon kaynaklart Toplam Hasat Bagak
ryasy 4 Tane Verimi ~ Verim Indeksi ~ Basaklanma Siiresi Erme Siiresi Metrekarede Basak Sayist
S.D. K.O. K.O. K.O. K.O K.O. K.O.
Cesit 4 19320.2** 662229.0** 46.2%* 94.9%* 37.46%* 19994.9*
Uygulama 5 31659.8** 457506.06** 6.2 3.06** 1.37 1683.8
Cesit*Uygulama 20  8907.1** 205242.5* 8.97** 2.83** 1.66** 1400

S.D.: Serbestlik derecesi, K.O: Kareler ortalamasi,

**: Ortalamalar arasindaki fark ¢ok 6nemli (p<0.01), *: Ortalamalar arasindaki fark 6nemli (p<0.05)

Cizelge 4 ve 5’e gore cesitlerin
metrekarede bagak sayisi tizerindeki etkileri
onemli (p<0.05), geriye kalan tiim
ozellikler iizerindeki etkileri ise ¢cok onemli
(p<0.01) olmustur (p<0.01). Kimyasal
giibre ve bakteri uygulamalarinin basakta
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tane sayist Uzerindeki etkileri Onemli
(p<0.05), tane verimi, toplam verim,
basaklanma siiresi, bitki boyu ve basakta
basake¢ik sayisi iizerindeki etkileri ¢ok
onemli (p<0.01), geriye kalan diger
ozellikler tizerindeki etkileri ise Onemsiz
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(p>0.05) olmustur. Cesit ve uygulama
interaksiyonlarinin tane verimi, toplam
verim, hasat indeksi, basaklanma siiresi ve
basak erme siiresi tizerindeki etkileri ¢ok

onemli (p<0.01), geriye kalan diger
Ozellikler tzerindeki etkileri ise Onemsiz
(p>0.05) olmustur.

Cizelge 5. Bitki boyu, basak boyu, basakta basakgik sayisi, basakta tane sayisi ve bin tane agirligi
varyans analiz tablosu

Ozellikler
Bitki Basak . .
Varyasyon Kaynaklari Boyu Boyu Bagakta Basak¢ik Sayis1 Bagakta Tane Sayisi Bin Tane Agirligt
S.D. K.O. K.O. K.O. K.O. K.O.
Cesit 2580.8**  37.5*%* 101.1** 349.5** 940.4**
Uygu'ama 87.8** 0.7 5.3** 12.7* 3.2
Cesit*Uygulama 20 23.6 1 16 7.5 2.5

S.D.: Serbestlik derecesi, K.O: Kareler ortalamasi.

**: Ortalamalar arasindaki fark ¢ok 6nemli (p<0.01), *: Ortalamalar arasindaki fark 6nemli (p<0.05)

Cesitlerin Incelenen Ozellikler
Uzerindeki Etkileri

Varyans analiz sonuglarina gore
sonuclart1 6nemli ve ¢ok Onemli ¢ikan

ozelliklerin ¢esit ortalama tablolar1 Cizelge

6’da verilmektedir. Buna gore cesitlerin
metrekarede basak sayilar1 arasinda olusan
farklar onemli (p<0.05), geriye kalan diger
Ozellikler arasindaki farklar ise ¢ok onemli
(p<0.01) seviyede olugmustur.

Cizelge 6. Cesitlere gore incelenen 6zelliklerin ortalamalari arasinda olugan gruplar*

cesi e gy TOPAMYET ot B B B G
(giin) (adet/m?)
Tarm 423 A 1748 A 247 BC 141.05 D 35 B 569.17 A
Beysehir 419 AB 1540 C 2714 A 14717 A 3728 A 501.39 BC
Karatay 394 C 1640 C 240 C 14594 B 36.78 A 51555 BC
Konevi 402 BC 1568 C 258 B 14522 C 3511 B 52555 B
Kral 341 D 1235 D 2716 A 14483 C 3372 C 479.44 C
C.V. (%) 8.36 9.77 6.67 0.6 2.32 7.53
. Bitki Boyu Bagak Bagakta Bagakta Tane Bin Tane
Cesit (cm) Boyu Basakgik Sayisi Sayisi Agith (g)
(cm) (adet) (adet) grhgr g
Tarm 105.1 B 17.01 A 13.11 B 23.89 B 51.33 A
Beysehir 98.59 C 16.58 A 1277 B 23.72 B 49.33 AB
Karatay 109.44 A 1759 A 12.83 B 2422 B 50.66 AB
Konevi 96.64 C 17.13 A 13 B 24.67 B 48.09 B
Kral 7823 D 13.95 B 18.22 A 33.94 A 3454 C
C.V. (%) 4.92 6.06 7.15 8.64 3.2
LSD (0.05) 3.04 1.06 0.86 1.89 0.88

* Ayni siitun ve ayni bilyiik harf ile gosterilen degerler arasinda istatistiki bir fark yoktur.

Cizelge 6’ya gore c¢esitlerin tane
verimi ortalamalar1 341-423 kg/da arasinda
degismis, en yiiksek Tarm ve en diisiik Kral
cesidinden alinmistir. Cesitlerin  toplam
verimleri  1235-1748 kg/da arasinda
olugmus, en yiiksek Tarm ve en diisiik Kral
cesidinden elde edilmistir. Hasat indeksleri
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% 24.0-% 27.6 arasinda degismis en yiiksek
ayni grupta yer alan Kral ve Beysehir, en
diigiik ise ayn1 grupta yer alan Karatay ve
Tarm ¢esitlerinden alinmistir. Basak erme
stireleri 33.72-35 giin arasinda yer almis, en
yiiksek Beysehir ve Karatay ve en diisiik
Kral  ¢esitlerinden elde  edilmistir.
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Metrekarede basak sayilart 479.44-569.17
adet/m? arasinda degismis, en yiiksek Tarm
ve en diisiik Kral g¢esitlerinden alinmistir.
Bitki boylar1 78.23-109.44 cm arasinda yer
almis, en yiiksek Karatay ve en diisiik Kral
cesidinden elde edilmistir. Basak boylari
13.95-17.13 cm arasinda degismis, en
diisiik Kral ve en yliksek ayni grupta yer
alan diger ¢esitlerde olusmustur. Basakta
basakc¢ik sayilar1 13-18.22 cm arasinda yer
almis, en yiliksek Kral ve en diisiik ayni
grupta yer alan diger cesitlerden elde
edilmigtir. Bagakta tane sayilar1 23.72-
33.94 adet arasinda degismis, en yiiksek
Kral ve en diisiik ayn1 grupta yer alan diger
cesitlerden alinmistir. Bin tane agirliklari
34.54-51.33 g arasinda degismis, en yiiksek
Tarm ve en disiik Kral c¢esidinden
saglanmistir. Bu durumda Tarm ¢esidi tane
verimi, toplam verim, metrekarede basak
sayisi, bagak boyu (Kral disinda diger
cesitlerle birlikte) ve bin tane agirligi
verilerinde en yiliksek degerlere sahip

olmustur. Kral ¢esidi de tane verimi, toplam
verim, basaklanma siiresi, metrekarede
basak sayisi, bitki boyu, basak boyu ve bin
tane agirliginda en diisiik degerlere, basakta
tane sayist ve hasat indeksinde (Konevi
cesidi ile birlikte) ise en yiiksek degerlere
sahip olmustur.

Uygulamalarm incelenen  Ozellikler
Uzerindeki Etkileri
Uygulamalara goére ortalamalari

arasinda olusan farklar1 6nemli ve c¢ok
onemli seviyede olan ozellikler Cizelge
7’de verilmektedir. Buna gore
uygulamalarin tane verimi, toplam verim
basaklanma siiresi, bitki boyu ve basakta
basakcik sayilarinda olusan ortalama
degerler arasindaki farklar ¢ok Onemli
(p<0.01), basakta tane sayilar1 ortalamalari
arasinda olugan farklar ise 6nemli (p<0.05)
seviyede gerceklesmistir. Uygulamalara
gore geriye kalan diger 6zellikler arasinda
olusan farklar 6nemsiz oldugundan tabloda
verilmemistir (Cizelge 4 ve 5).

Cizelge 7. Uygulamalara gore incelenen 6zelliklerin ortalamalar: arasinda olusan gruplar™®

(giin) (adet) (adet)
0 350 D 1352 D 14427 B 95.87 BC 1427 AB 26.4 AB
0+B 340 D 1361 D 145.47 A 9387 C 1413 AB 26 ABC
50 418 B 1648 B 1446 B 100.37 A 14.8 A 27.33 A
50+B 422 B 1580 BC 1446 B 97.81 AB 14.07 AB 26.53 AB
100 459 A 1808 A 144.87 AB 99.72 A 136 BC 25.67 BC
100+B 387 C 1526 C 14527 A 97.98 AB 13.07 ¢ 246 C
C.V. (%) 8.36 9.77 0.6 4.92 7.15 8.64
LSD (0.05) 24.3 110.8 0.64 3.52 0.73 1.65

* Ayni siitun ve ayni biiyiik harf ile gosterilen degerler arasinda istatistiki bir fark yoktur.

**0 (kontrol): higbir giibre ve PGPR yok. 0+B: Sadece PGPR. 50: Ekimle 5kg/da DAP sapa kalkmadan 6nce 3.1
kg/da N. 50+B: Ekimle 5 kg/da DAP, sapa kalkmadan 6nce 3.1 kg/da N ve PGPR. 100: Ekimle 10 kg/da DAP ve
sapa kalkmadan 6nce 6.2 kg/da N. 100+B: Ekimle 10 kg/da DAP, sapa kalkmadan &nce 6.2 kg/da N ve PGPR.

Cizelge 7’ye gore uygulamalarin
tane verimleri 340-459 kg/da arasinda
olugmus, en yiiksek 100 uygulamasindan ve
en diisiik ayni1 grupta yer alan 0 (kontrol) ve
0+B uygulamalarindan elde edilmistir.
Toplam verimler 1352-1808 kg/da arasinda
degismis, en yiiksek 100 uygulamasindan
ve en diisiik ayn1 grupta yer alan 0 ve 0+B
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uygulamalarindan alinmistir. Basaklanma
stireleri  144.27-145.47 glin  arasinda
degismis, en yliksek ayni grupta yer alan
0+B, 100 ve 100+B uygulamalarindan ve en
diisiikk geriye kalan diger uygulamalardan
elde edilmistir. Bitki boylar1 93.87-99.72
cm arasinda yer almis, en yiiksek ayni
grupta yer alan 50, 50+B, 100 ve 100
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uygulamalarindan ve en disik ise 0+B
uygulamasindan  alinmustir. Basakta
basakc¢ik sayilari 13.07-14.8 adet arasinda
yer almis, en yiiksek ayni grupta yer alan
50, 0, 0+B ve 50+B uygulamalarindan ve en
diisiik ayn1 grupta yer alan 100+B ve 100
uygulamalarindan elde edilmistir. Basakta
tane sayilart 24.6-27.33 adet arasinda
degismis, en yiiksek ayni grupta yer alan 50,

50+B, 0 ve 0+B uygulamalarindan ve en
diisiikk ayn1 grupta yer alan 100+B ve 100
uygulamalarindan elde edilmistir. Bu
durumda en yiiksek tane verimi, toplam
verim, basaklanma siiresi ve bitki boyu 100
uygulamasindan alinmistir. En diisiik tane
verimi ve toplam verim ise 0 (kontrol) ve
0+B uygulamalarindan elde edilmistir.

Cizelge 8. Interaksiyonlarin etkileri ve olusan gruplar*

Ozellikler
Tane Toplam Verim  Hasat Indeksi ~ Basaklanma Basak
Cesit Uygulama Verimi (kg/da) (%) Siiresi Erme Siiresi
(kg/da) (giin) (giin)
Tarm 0 443 abcde 1780 bcde 24.9 cde 139.67 ¢ 35.67 cde
0+B 325 fgh 1362 fg 23.9 cde 143.67 e 35 de
50 488 ab 2183 a 224 e 139.67 ¢ 34.67 def
50+B 367 efg 1294 fgh  28.4 bc 141.67 f 35.33 de
100 494 a 2199 a 22,5 e 140 ¢ 34.67 def
100+B 421 de 1670 cde 25.2 cde 141.67 f 34.67 def
Beysehir 0 394 def 1387 efg 284 abc 147 abc 35.67 cde
0+B 376 efg 1403 efg  26.8 bc 148.33 a 38 ab
50 374 efg 1225 ghi 305 a 146.33 cd 37.33 bc
50+B 421 de 1668 cde 25.2 cde 145.67 cde 36.67 bc
100 473 abc 1745 cde 27.1 bc 148 a 38.67 a
100+B 477 ab 1813 bcd 26.3 cd 147.67 ab  37.33 bc
Karatay 0 295 ghi 1252 fghi 23.6 cde 14567 cde 37.33 abc
0+B 307 gh 1296 fgh  23.7 cde 145.67 cde 36 cd
50 442 bcde 1876 bc 23.6 cde 146.67 bc  37.33 abc
50+B 476 abc 1852 bcd 25.7 cd 14467 de  36.67 bc
100 472 abc 1957 bc 24.1 cde 146.33 cd 36 cd
100+B 370 efg 1610 e 23.0 e 146.67 bc  37.33 abc
Konevi 0 353 efgh 1403 efg  25.2 cde 14467 cde 34.33 def
0+B 455 abcd 1859 bcd 245 cde 14433 e 34.76 def
50 428 cde 1694 cde 25.3 cde 146 cd 35.76 cde
50+B 411 de 1661 cde 24.7 cde 145.67 cde 34.67 def
100 415 de 1495 ef 27.8 bc 145 cde 36 cd
100+B 334 bcd 1295 fgh  25.8 c 145.67 cde 35.33 de
Kral 0 264 hi 941 hi 28.1 abc 144.33 de 32.76 f
0+B 235 i 888 i 26.5 cd 14533 cde 33.33 f
50 358 efg 1264 fgh  28.3 abc 14433 ¢ 34 ef
50+B 432 cde 1424 efg  30.3 ab 145.33 cde 34.33 ef
100 443 bcede 1646 de 26.9 c 145 cde 34.67 def
100+B 316 efg 1243 ghi 254 cde 144,67 de 3333 f
LSD (0.05) 94.04 429.06 4.91 2.47 2.35
CV.% 8.36 9.77 6.67 0.6 2.32

*Ayni siitun ve ayni biyiik harf ile gosterilen degerler arasinda istatistiki bir fark yoktur.
**0 (kontrol): Higbir giibre ve PGPR yok. 0+B: Sadece PGPR. 50: Ekimle 5kg/da DAP sapa kalkmadan once 3.1 kg/da N. 50+B: Ekimle 5 kg/da DAP, sapa
kalkmadan once 3.1 kg/da N ve PGPR. 100: Ekimle 10 kg/da DAP ve sapa kalkmadan once 6.2 kg/da N. 100+B: Ekimle 10 kg/da DAP, sapa kalkmadan 6nce 6.2

kg/da N ve PGPR.
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Interaksiyonlarin Incelenen Ozellikler
Uzerindeki Etkileri

Arastirmada kullanilan arpa ¢esitleri
ve  uygulamalarin  interaksiyonlarinin
incelenen 6zellikler iizerindeki etkileri ve
olusan gruplar Cizelge 8’de verilmektedir.
Interaksiyonlarm tane verimi, toplam
Cizelge 8'e gore tane verimleri 235-494
kg/da arasinda degismis, en yiiksek ayni
grupta yer alan Tarm x (0, 50 ve 100),
Beysehir x (100 ve 100+B), Karatay X
(50+B ve 100) ile Konevi x 100+B ve en
diistik yine ayn1 grupta bulunan Kral x (0 ve
0+B) ve Karatay x 0 interaksiyonlardan
alinmistir. Toplam verimler 888-2199 kg/da
arasinda yer almis, en yiiksek ayni grupta
yer alan Tarm x (50 ve 100) ve en diisiik
yine ayni grupta yer alan Kral x (0, 0+B ve
100+B), Karatay x 0 ve Beysehir x 50
interaksiyonlarindan elde edilmistir. Hasat
indeksleri % 22.5-%30.5 arasinda degismis,
en yiiksek ayni grupta yer alan Beysehir x
50 ve Kral x (0, 50 ve 50+B), en diisiik ise
yine ayni grupta yer alan Tarm x (0, 0+B,
50, 100 ve 100+B), Beysehir x 50+B,
Karatay x (0, 0+B, 50, 100 ve 100+B),
Konevi x (0, 0+B, 50 ve 50+B) ve Kral x
100+B interaksiyonlarindan  alinmustir.
Basaklanma siireleri  139.67-148  giin
arasinda degismis, en yiiksek ayni grupta
yer alan Beysehir x (0, 0+B, 100 ve 100+B),
en diislik ise yine ayn1 grupta bulunan Tarm
x (0, 50 ve 100) interaksiyonlarindan elde
edilmigtir. Basak erme siireleri 33.33-38.67
giin arasinda degismis, en yiiksek aymi
grupta yer alan Beysehir x (0+B ve 100) ile
Karatay x (0, 50 ve 100+B) ve en diisiik ise

Tane Verimi (kg/da)
600

400
200

o o o o o
O o D o
— —

50+B
100+B
0+B
50+B
100+B

Tarm Beysehir Karatay Konevi Kral

Sekil 1. interaksiyonlarin tane verimine etkileri

verim, hasat indeksi, basaklanma siiresi ve
basak erme siiresi lizerindeki etkileri ¢ok
onemli (p<0.01) seviyede olusmustur.
Interaksiyonlarm bunlarin digindaki diger
ozellikler {izerinde etkileri Onemsiz
oldugundan  Cizelgede  verilmemistir
(Cizelge 4 ve 5).

yine ayni grupta yer alan Tarm x (50, 100
ve 100+B), Konevi x (0, 0+B ve 50+B) ile
Kral cesidinin tiim interaksiyonlarindan
alinmistir. Intreaksiyonlarn tane verimi
iizerindeki etkilerine iliskin grafik Sekil
I’de verilmektedir. Buna gore 50+B
uygulamasinin  Beysehir, Karatay ve
Konevi c¢esitlerinde tane verimini bariz
sekilde arttirdig1 goriilmektedir.  Konevi
cesidinde 0+B uygulamasinin da tane
verimini  bariz  bigimde  arttirdig:
anlasilmaktadir. Bunun disinda PGPR
uygulamalarinin kimyasal giibre
uygulamalarina gore genel olarak tane
verimini diisiirdiigi ya da c¢ok fazla
etkilemedigi goriilmektedir.
Interaksiyonlarin toplam verim iizerindeki
etkilerine 1iliskin grafik Sekil 2’de
verilmektedir. Buna  gore  PGPR
uygulamalarinin Beysehir ¢esidinde toplam
verimi diizenli sekilde arttirdigi, Tarm
cesidinde ise bariz sekilde diisiirdigi
anlagilmaktadir. Karatay cesidinde 0+B
uygulamasinin  nispi  olarak, Konevi
¢esidinde 0+B ve Kral ¢esidinde ise 50+B
uygulamalarinin  bariz sekilde toplam
verimi arttirdigi, bunlarin digindaki diger
uygulamalarin ise toplam verim iizerinde
kimyasal glibre uygulamalarina gore
azaltici etki olusturdugu gézlenmektedir.

Toplam Verim (kg/da)

3000
2000
1000

o o o o
e} el

100
100
0+B

[aa] [a]
+ +
S S)

50+B
100+B
50+B
100+B
50+B
100+B

Tarm  Beysehir = Karatay =~ Konevi = Kral

Sekil 2. Interaksiyonlarin toplam verime etkileri
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Interaksiyonlarin  bagaklanma  siiresi
iizerindeki etkilerine iligkin grafik Sekil
3’te verilmektedir. Buna gore Tarm

cesidinde biitlin  PGPR uygulamalarinin
bagaklanma siiresini arttirdigi, Beysehir
cesidinde 0+B, Karatay ve Konevi
cesidinde 100+B siireyi arttirirken diger
PGPR uygulamalarinin diisiirdigt, Kral
cesidinde  ise  100+B  uygulamasi
diisiiriirken diger PGPR uygulamalarinin

Basaklanma Siiresi (giin)

o o
n o
—

o o o o
Karatay

150

14

a1

14

o

o

135

o o
n o
—

Kral

m m
w9 + +
- o o

50+B
100+B
0+B
100+B

el

Tarm Beysehir Konevi

Sekil 3. Interaksiyonlarin basaklanma siiresi iizerindeki
etkileri

TARTISMA

PGPR uygulamalarinin bitkilerin
verim ve verim Ozelliklerinde onemli
artislar olusturdugu pek cok arastirmayla
ortaya konulmustur. Bakteri
asilamasiyla tahillarda verim ve verim
ozelliklerinde meydana gelen artiglarda
bitkinin genotipi (Murty ve Ladha,
1988), bakteri tiirli, toprak yapisi ve
icerigi (Baldani ve ark., 1987) ile ¢evre
kosullarinin (Bhattarai ve Hess, 1993)
etkili oldugu belirlenmistir. Benzer
sekilde diisiik ve yliksek sicakliklarin da
PGPR aktivitesini olumsuz etkiledigi
saptanmistir (Meena ve ark., 2015). Bu
yonliyle ekim zamanmmin da PGPR
uygulamalar1 tizerinde etkili oldugu
anlagilmaktadir. Arastirmada oldugu
gibi toprak sicakligmin distigi kighk
ekim donemlerinde ekilen denemelerde
(Mazlum ve ark., 2020) PGPR etkisinin
kimyasal giibre gibi diger
uygulamalardan diisiik kaldig1
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stireyi arttirdigy goriilmektedir.
Interaksiyonlarin  basak erme siiresi
iizerindeki etkilerine iligkin grafik Sekil
4’te  verilmektedir. Buna gore Tarm
cesidinde 50+B, Karatay cesidinde 100+B,
Konevi ¢esidinde 0+B ve Kral ¢esidinde ise
100+B disindaki diger PGPR
uygulamalarinin siireyi arttirirken, Beysehir
cesidinde tiim PGPR uygulamalarinin bagak
erme siiresini azalttig1 anlagilmaktadir.

Basak Erme Siiresi (giin)

o 9o 9 o 9o
n S cf n S c_e
— S —

o
o
Tarm Karatay Konevi

40
38
36
34
32
30
28

o o o

n S
—

50+B
100+B
50+B
100+B

Beysehir Kral

Sekil 4. Interaksiyonlarin basak erme siiresi iizerindeki
etkileri

goriilmektedir. Bunun aksine toprak
sicakliginin nispeten daha yiikseldigi
yazlik ekim donemlerinde yiiriitiilen
arastirmalarda ise (Ozturk ve ark., 2003;
Baris ve ark., 2014) PGPR
uygulamalarinin verimi diger alternatif
uygulamalardan daha olumlu etkiledigi
anlagilmaktadir. Ancak arastirmada
oldugu gibi toprak organik madde
miktarinin diisiik olmasinin da PGPR
uygulamalarinin  etkisini azalttig1
anlasilmaktadir. Arastirmada cesitlerin,
uygulamalarin ve interaksiyonlarin tane
verimi lizerindeki etkileri ¢ok Onemli
olmustur. En yiliksek tane verimi
cesitlere gore Tarm ve uygulamalara
gore 100+B PGPR uygulamasindan elde
edilmistir. En diisiik tane verimleri ise
cesitlere gore Kral ve uygulamalara gore
0 (kontrol) uygulamasindan alinmustir.
Baz1 interaksiyonlarda sadece kimyasal
giibre uygulanan c¢esitlerin  PGPR
uygulanan cesitlere gore daha yiiksek
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tane verimine sahip olduklari
goriilmiistiir. Bu durum bazi ¢esitlerin
PGPR ile daha iyi bir simbiyotik iligki
gelistirebilmesine baglanmistir. Benzer
sonuclar, Mazlum ve ark. 2020
tarafindan da tespit edilmistir. Ug arpa
cesidinde dort PGPR uygulamasinin
etkilerinin incelendigi bir c¢alismada
(Shirinzadeh ve ark., 2013)
arastirmamizla benzer sonuglar elde
edilmis ve en disiik tane verimi (276.3
kg/da) kontrol uygulamasindan ve en
yiiksek tane verimi (360.3 kg/da) ise
Azosprilium tiirii PGPR uygulamasindan

elde  edilmistir, bu  arastirmada
sonuglarimizin aksine interaksiyonlarin
tane verimini etkilemedigi tespit

edilmistir. PGPR asilamalarinin tane
verimlerini arttirdigy benzer
arastirmalarda (Abou-Aly, 2009;
Poureidi ve ark., 2015) tespit edilmistir.
Arastirmaya gore toplam verim tizerinde
cesitlerin, uygulamalarin ve
interaksiyonlarin etkileri ¢ok Onemli
bulunmustur. En yiiksek toplam verim
cesitlere gore Tarm ve uygulamalara
gore 100  uygulamasindan  elde
edilmistir. Interaksiyonlara gére Tarm
disindaki diger ¢esitlerin PGPR ile daha
iyi toplam verime sahip olduklar
anlagilmistir. Buna benzer sekilde
Mazlum ve ark. 2020 tarafindan ¢esit,
uygulama ve interaksiyonlarin toplam
verimi iizerindeki etkileri ¢ok Onemli
bulunmus ve bazi ¢esitlerin PGPR
uygulamasina tepkilerinin daha iyi
oldugu ve daha yiiksek toplam verim
saglandigi  ifade edilmigtir. Aym
dogrultuda bagka bir aragtirmada (Baris
ve ark., 2014) PGPR inokulasyonunun
toplam verimi arttirdigi belirlenmistir.
Calismada hasat indeksi {izerinde
cesitlerin ve interaksiyonlarin etkileri
¢ok Onemli bulunmustur. Prouiridi ve
ark. 2015, bunun aksine kimyasal giibre,
bakteri uygulamalari ve
interaksiyonlarin hasat indeksi
tizerindeki etkilerinin 6nemsiz oldugunu
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belirlemislerdir. Arastirmada
metrekarede bagsak sayilar1 {iizerinde
cesitlerin etkileri dnemli, uygulamalarin
ve interaksiyonlarin etkileri ise dnemsiz
bulunmustur. Buna ilave olarak benzer
aragtirmalarda uygulamalar (Shirinzadeh
ve ark., 2013) ile interaksiyonlarin da
(Mazlum ve ark., 2020) metrekarede
basak sayilar1 {izerindeki etkileri cok
onemli tespit edilmistir. Diger bir
aragtirmada (Ozturk ve ark., 2003)
Tokak 157/37 arpa ¢esidinde en yiiksek
metrekarede basak sayisinin Bacillus ve
Azospirillum ile birlikte 8 kg/da N
uygulamasindan  saglandigi  tespit
edilmistir. Calismada  ¢esit  ve
uygulamalarin  bitki boyu iizerindeki
etkileri ¢ok dnemli bulunmustur. Bunun
disinda bitki boyuna interaksiyonlarin da
etkisinin ¢ok Onemli oldugu benzer
calismalarda (Shirinzadeh ve ark. 2015;
Mazlum ve ark., 2020; Soysal ve Erman,
2020) vurgulanmigtir. Bitki  boyu
lizerinde genotip, ekim donemi, siklik,
giibreleme, yagis ve sulama durumu ile
toprak oOzellikleri etkili olmaktadir
(Dogan ve Yiiriir, 1992; Yildirim ve ark.
2021). Arastirmada cesitlerin basak boyu
iizerindeki  etkileri ¢cok  Onemli
bulunmustur. Buna ilave olarak
uygulamalarin da basak boyu iizerinde
onemli etkisi oldugu (Shirinzadeh ve ark.
2015) aciklanmustir. Aragtirmada
basakta tane sayisi lizerinde c¢esit ve
uygulamalarin etkisi Oonemli
bulunmustur. Bunlarla birlikte
interaksiyonlarin da basakta tane sayisi
lizerinde  Onemli  etkisi  oldugu
(Shirinzadeh ve ark. 2015; Mazlum ve
ark. 2020) vurgulanmistir. Bunun aksine
Ozturk ve ark. (2003) basakta tane sayisi
lizerinde interaksiyonlarm etkisinin
onemli olmadigmi ifade etmislerdir.
Calismada basaklanma siiresi {izerinde
tiim faktorlerinin etkisinin ¢ok onemli,
basak erme stiresi iizerinde
uygulamalarin  etkisinin ve basakta
basakc¢ik sayist iizerinde ise
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interaksiyonlarin  etkilerinin  6nemsiz
oldugu tespit  edilmistir. PGPR
asilamasinin bagakta basakcik sayisini
kontrole gore % 5.88 oraninda arttirdigi
belirlenmistir (Akhtar ve ark. 2009).
Arastirmada c¢esitlerin bin tane agirhig
tizerindeki  etkileri ¢ok  Onemli
bulunmustur. Benzer arastirmalarda
(Shirinzadeh ve ark. 201; Mazlum ve
ark. (2020) ilave olarak uygulamalarin
da bin tane agirligi lizerinde Onemli
etkisinin oldugu ifade edilmistir. PGPR
asilamalarinin bin dane agirligi tizerinde
onemli bir etkisi olmadigi bagka bir
aragtirmayla (Ozturk ve ark. 2003)
belirlenmistir.

SONUC

Arastirmada tane verimi, toplam
verim, metrekarede basak sayisi, basak
boyu ve bin tane agirlig1 gibi verilerde en
yiiksek degerlere Tarm c¢esidi sahip
olmustur. Tane verimi, toplam verim,
basak erme siiresi, metrekarede basak
sayis1, bitki boyu, basak boyu ve bin tane
agirhiginda en diisiik degerlere Kral
cesidi sahip olmustur. Uygulamalara
gore en yiiksek tane verimi, toplam
verim, bagaklanma siiresi ve bitki boyu
En yiiksek kimyasal gilibre dozu ve
PGPR  uygulamast olan  100+B
uygulamasindan elde edilmistir. En
diisik tane verimi, toplam verim,
basaklanma siiresi 0 uygulamasindan
elde edilmistir. Kislik ekim ve deneme
topraklarinin organik madde miktarinin
disiikligi PGPR etkisinin kimyasal
giibre uygulamalarima gore etkisinin
diismesinde etkili olmustur. Bu nedenle
arpa gibi tahillarda PGPR uygulamalari
i¢in kiglik ekimin toprak sicakliginin ¢ok
diismedigi erken donemlerde
yapilmasinin gerektigi ortaya ¢ikmustir.
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Abstract

The propolis, which is a natural product that is collected by honey bees from the plants, especially
flowers and buds, by mixing it with wax and resin, is used in the hive for many purposes. Apart from the
use by the bees in the hive, propolis is a versatile compound that is used in medicine, cosmetics, food
industry and apitherapy and which contains a wide variety of chemical substances having antibacterial and
antioxidant effects. It was determined that the antimicrobial effects of propolis samples were higher against
the Gram-positive bacteria species included in the study when compared to the Gram-negative bacteria and
yeasts. The majority of the samples were found to be highly sensitive (16 mm and larger), while some were
found to be moderately sensitive (11-15 mm). Among all strains of bacteria; it was demonstrated that the
propolis sample obtained from Cankiri (Yaprakli) region performed the highest activity against
Staphylococcus aureus while the lowest activity was performed by the propolis sample obtained from
Balikesir region against E. coli. In addition, it was determined that the propolis sample obtained from
Eskisehir region had no antifungal effect against Candida parapsilosis yeast strain. It was specified that the
antimicrobial activity demonstrated by all microorganisms against the propolis samples was less effective
when compared to the control compounds, except for Candida krusei.
Keywords: Antifungal activities, antimicrobial activities, apitherapy, honey, propolis
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INTRODUCTION

Many factors such as healthy
eating awareness, decrease in the
effectiveness of drugs as well as the side
effects caused by them and the economic
losses have increased the consumer
demand for natural foods in recent years.
Bee products are also among these
natural products and attract the attention
of the medicine, drug and food industries

in terms of their antibacterial,
antioxidant, antifungal, anti-
inflammatory, anti-tumour and

antiseptic properties. Treatment with bee
products (apitherapy) is applied all over
the world and is accepted as a medical
support by scientific authorities.
Propolis, which is among these products,
IS a resinous, sticky substance that honey
bees collect from the buds and leaves of
trees and plants to ensure hygiene in their
hives. This substance is mixed with
pollen and enzymes secreted by the bees
(Crane, 1997; Marghitas, et al., 2013).
Generally, propolis consists of 50% resin
and vegetable balm, 30% wax, 10%
essential and aromatic oils, 5% pollen
and 5% organic residues including a
variety of other ingredients. In addition,
bees (Apis mellifera) use propolis as a
sealant in their hives against heat,
moisture and wind (Burdock, 1998).
Bees create a means of defence against
germs and mould thanks to Propolis. By
covering the hive's entrance and closing
the holes with this substance, they are
able control the entrance and exit doors
of the hive. Thanks to its antiseptic
effect, it prevents the contamination by
bacteria, viruses or parasites inside the
hive while covering the uninvited guests
who died inside (Salatino et al., 2005;
Righi et al., 2010). This substance has
been used for a long time because of its
effectiveness against microorganisms
and its pharmaceutical properties
(Ghisalberti, 1978; Bankova et al.,
2000). The antimicrobial property of
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propolis against different bacteria
(Sforcin et al., 2000), yeasts (Sforcin et
al., 2001), viruses (Gekker et al., 2005,
Bufalo et al., 2009) and parasites (Freitas
etal., 2006) has been widely recorded. In
addition, the propolis is stated to have
many beneficial biological activities
such as antioxidant (Ahn et al., 2007, EI-
Guendouz et al, 2017), anti-
inflammatory (De Groot et al.,, 2013,
Franchin et al.,, 2013), antitumor
(Banskota et al., 2000, Veigaetal., 2017)
and hepatoprotective (Banskota et al.,
2001) etc. The antioxidant, antibacterial
and antifungal properties of propolis,
along with the fact that many of its
components are present in food and / or
food additives and are generally
recognized as safe and harmless
(GRAS), contribute to its acceptance as
a natural preservative in new food
products (Ghisalberti, 1978; Bankova et
al., 2000; Banskota et al., 2001). Park et
al., (1998); reported that the growth of
Streptococcus, an oral pathogen, was
inhibited by propolis obtained from
various regions of Brazil and dissolved
in ethanol extract. Fernandes et al.,
(1995) revealed the antimicrobial
activity of propolis against bacteria and
yeast pathogens isolated from human
infection. In addition, Grange & Davey
(1990); Dobrowalski et al., (1991) and
Siheri et al., (2017) found that propolis
was more active against Gram-positive
bacteria, but showed a more limited
activity against Gram-negative bacteria.
Another study indicates that propolis has
strong antibacterial potential against
Gram-positive pathogenic bacteria like
Staphylococcus aureus and
Rhodococcus equi, but has no effect on
Gram-negative bacteria (Hadzi¢ et al.,
2019). Researchers have observed that
the antimicrobial activity of propolis
depended on its chemical composition
that differ from region to region. In the
studies, it has been determined that the
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propolis samples of different origins
have different biological activities. The
propolis component changes depending
on factors such as climate, source of
secretion, environmental factors etc.
(Chen and Wong, 1996). It is stated that
the chemical components that cause the
antimicrobial activity of propolis differ
from region to region and from season to
season (Hegazi et al., 2000; Sforcin et
al., 2000). Similarly, some studies have
revealed that propolis has an
antibacterial activity that may vary
depending on geographical regions and
seasons (Ghisalberti, 1978; Kujumgiev
etal., 1999). In a study, the antimicrobial
activity of three propolis samples
obtained from Germany, France and
Austria against Staphylococcus aureus,
Escherichia coli and Candida albicans
has been investigated and it was
determined that German propolis
performed the highest antimicrobial
activity against Staphylococcus aureus
and Escherichia coli and Austrian
propolis performed the highest activity
against Candida albicans. It was also
specified that French propolis is less
effective than German and Austrian
propolis (Hegazi et al., 2000). Similarly,

in another study evaluating the
antimicrobial  activity of  propolis
samples collected from different

geographic and climatic regions, it was
stated that the antimicrobial activity of
propolis samples collected from humid
tropical climates was higher (Seidel et
al., 2008). The collection of propolis also
changes according to the different breeds
of honey bees. In the study conducted by
Silici & Kutluca (2005) on propolis
collection behaviour of different honey
bee breeds and chemical properties of
these propolis and in which the chemical
composition and antibacterial activity of
propolis samples collected by three
different honey bee breeds living in the
same region have been determined, the
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propolis sample collected by A. mellifera
caucasica (Caucasian bee) was found to
perform a higher antibacterial activity
when compared to the samples collected
by A. m. anatolica and A. m. carnica
(Silici & Kutluca, 2005). In this study,
the antimicrobial activity of propolis
samples collected from different regions
of Turkey against some pathogenic
microorganisms have been investigated.

MATERIALS and METHODS
Propolis samples

Propolis samples collected from
different regions of Turkey were
investigated. Most of the crude propolis
samples were collected from Cankiri
center and its surroundings. Other
examples were collected from the
provinces of Adana, Antalya, Eskisehir,
Kutahya, Balikesir. All samples were
obtained from beekeepers in October and
November 2018. Propolis samples were
taken into sterile jars and brought to the
laboratory. The samples were stored at 4
°C until antimicrobial activity studies
were performed.
Sample preparation

Propolis samples were grounded
and 4 mg of grounded propolis were
dissolved in 2 mL of dimethyl sulfoxide
(DMSOQO) by continuous mixing for 5 h.
These were then incubated at 37 °C in
water bath overnight. After centrifuging
at 800 x g for 15 min, extracts were
filtered (Barlak et al., 2015; Ilkimen et
al., 2016).
Antimicrobial and antifungal activity

The antimicrobial activities of
propolis samples were evaluated against
Staphylococcus aureus ATCC 29213,
Enterococcus faecalis ATCC 29212
(Gram positive), Escherichia coli ATCC
25922, (Gram negative) bacterial species
and Candida krusei ATCC 6258 and
Candida parapisilosis ATCC 22019
yeast species. To detect the antimicrobial
activities of the samples was used by the
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well-diffusion method. All
microorganisms were obtained from the
from the Faculty of Medicine of
Osmangazi University, Turkey.
Bacterial cultures for antimicrobial
testing were prepared in brain heart
infusion broth medium and yeast
cultures for antimicrobial testing were
prepared Sabouraud dextrose broth. The
compounds were dissolved in DMSO at
concentrations of 10 mg mL—1 using a
Millipore membrane filter (0.45 pum,
Millipore). Approximately 1 mL of 24 h
broth cultures containing 106 cfu mL—1
were placed in sterile Petri dishes.
Moltent Mueller Hinton Agar (15 mL)
was allowed to cooled at 45 °C was then
poured into the Petri dishes and allowed
to solidify. Then wells of 6 mm diameter
were punched carefully using a sterile
cork borer and were filled with test
solution. The plates were incubated for
24 h at 37 °C. The diameter of the zone
of inhibition for all the test compounds

was measured and the results were
compared with the control compounds
(Seferoglu et al., 2008; Ilkimen et al.,
2016).

RESULTS and DISCUSSION

In this research, antimicrobial
and antifungal activities of 15 propolis
samples collected from the different
provinces of Turkey (Cankiri, Adana,
Antalya, Eskisehir, Kutahya and
Balikesir) were investigated. Propolis
samples were found to be have
antibacterial effects against all gram
negative and gram positive bacteria
included in the study. Vancomycin,
Levofloxasin and Cefepime were used as
standard antibacterial agents, whereas
Fluconazole was used as an antifungal
agent. The observed data on the
antimicrobial effects of all samples and
control drugs are given in (Tablel and
Table 2).

Table 1. Antibacterial activity results of propolis samples

Propolis samples and antibiotics E. faecalis E. coli S. aureus
(10 mg mL™) (ATCC (ATCC (ATCC 29213)
29212) 25922)

Vancomycin 51 25 54
Levofloxasin 4.3 52 5.1
Cefepime 5.2 5.3 3.2
Cankiri (Kursunlu) 24 1.7 2.7
Cankiri (Kursunlu) 1.3 1.8 2.6
Cankiri (Yaprakli) 1.5 2.3 2.4
Cankiri (Yaprakli) 1.4 14 4.3
Cankiri Center 2.2 2.2 2.6
Cankiri Center 15 2.2 2.8
Cankiri Center 2.3 2.3 24
Cankiri Center 1.5 24 2.6
Cankiri Center 1.5 1.7 2.5
Cankiri Center 2.6 1.6 2.8
Adana 15 24 34
Antalya 2.5 2.3 2.7
Eskisehir 2.7 15 2.6
Kutahya 14 13 2.3
Balikesir 2.7 1.2 2.5
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Table 2. Results of antifungal activity of propolis samples

Propolis samples and antifungal agent

Candida krusei

Candida parapisilosis

(10 mgmL™) (ATCC 6258) (ATCC 22019)
Flucanozole - 25
Cankiri (Kursunlu) 15 16
Cankiri (Kursunlu) 2.7 15
Cankiri (Yaprakli) 2.3 15
Cankiri (Yaprakli) 2.2 25
Cankiri Center 24 25
Cankiri Center 26 25
Cankiri Center 15 2.3
Cankiri Center 25 25
Cankiri Center 23 15
Cankiri Center 15 15
Adana 25 2.4
Antalya 34 15
Eskisehir 3.2 -

Kutahya 2.3 2.3
Balikesir 26 15

In the study, propolis samples
collected from different geographical
regions of Turkey was determined to
show antimicrobial activity against
bacteria and yeast species. According to
the results, no significant difference was
found between the provinces in terms of
antimicrobial effect. It was determined
that a sample belonging to Cankiri region
showed the highest activity against S.
aureus bacteria and the propolis sample
from Eskisehir region did not show
antifungal effect against C. parapisilosis
yeast species. The results obtained are
consistent with the studies conducted
both in Turkey and abroad. In studies
investigating the effects of antimicrobial
activity of propolis samples collected
from different regions and provinces, it
is stated that propolis extracts have
antibacterial and antifungal effects
against different bacterial and fungal
species. Antimicrobial activity is one of
the most important characteristics of the
propolis. Therefore, the propolis samples
of different geographical origins and
chemical compositions are stated to have
certain antibacterial and antifungal
effects against different types of bacteria
and fungi. The antimicrobial
characteristics  of  propolis  vary
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depending on its chemical composition
and the vegetative flora of the area where
it was collected and therefore differ from
region to region and this situation also
leads to changes in the antimicrobial
activity of the propolis (Bankova et al.,
2000; Hegazi et al., 2001). In this study,
the antimicrobial and antifungal
activities of 15 propolis samples
collected from different geographical
regions of Turkey including Cankiri,
Adana, Antalya, Kiitahya, Eskisehir and
Balikesir  provinces  have  been
investigated by well diffusion method. It
was specified that the propolis samples
have an antimicrobial effect against all
bacteria and yeast species included
within ~ the  study.  Vancomycin,
Levofloxacin and Cefepime were used as
standard antibacterial agents and
Fluconazole was used as the antifungal
agent. The results have been interpreted
as Highly sensitive (16 mm and larger),
Moderately sensitive (11-15 mm), Low
sensitive (5.5-10 mm) and Not sensitive
(Inactive, <5.5 mm) in terms of the
diameter of the inhibition zones (llkimen
& Gulbandilar 2018). The observed data
regarding the antimicrobial properties of
all samples and control drugs are given
in Table 1 and Table 2. It was determined
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that the antimicrobial effects of propolis
samples were higher against Gram-
positive bacteria species included in the
study when compared to the Gram-
negative bacteria and yeasts. Except for
one yeast strain, the majority of the
samples were found to be highly
sensitive (16 mm and larger), while some
were found to be moderately sensitive
(11-15 mm). Samples were found to be
less effective against the bacteria when
compared with the control compounds.
Among all strains of bacteria; it was
demonstrated that the propolis sample
obtained from Cankiri (Yaprakli) region
performed the highest activity against
Staphylococcus aureus while the lowest
activity was performed by the propolis
sample obtained from Balikesir region
against E. coli. As for the yeasts, it was
determined that Candida krusei strain
was more effective than the control
compound, the Candida parapsilosis
strain showed a similar effect in four
samples and the other samples were less
effective than the control compound. In
addition, it was determined that the
propolis sample obtained from Eskisehir
region had no effect against this yeast
strain. There was no significant
difference between the regions regarding
the activity efficiency of the samples.
The results of the research are consistent
with the studies conducted in Turkey and
abroad (Table 1). In a study conducted in
our country, it was determined that the
propolis extracts were stronger against
the gram-positive bacteria S. aureus and
Beta hem. Streptococcus, but on the
other hand performed a weaker
antibacterial activity against gram-
negative bacteria E. coli and P.
aeruginosa (Keskin et al., 2001). In a
similar study, it was reported that
ethanolic extract of propolis showed
high antibacterial activity against Gram
(+) bacteria S. aureus, but performed a
weaker activity against Gram (-) bacteria
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E. coli and P. aeruginosa and the yeast
strain C. albicans (Silici & Kautluca,
2005). Uzel et al. (2005) revealed the
antibacterial activity of propolis against
Micrococcus luteus and Salmonella
typhimurium bacteria. In another study,
it was determined that propolis showed
strong antibacterial activity against 13
different bacterial plant pathogens
(Basim et al., 2006). The antimicrobial
activity of the propolis samples obtained
from Adana region against the
microorganisms within the scope of our
study including Staphylococcus aureus
(ATCC 29213), Enterococcus faecalis
(ATTCC 29212) and Escherichia coli
(ATCC 25922) bacteria and Candida
krusei (ATCC 6258), Candida
parapsilosis (Clinical isolate) yeast
strains has been investigated. It has been
specified that the propolis samples have
higher antimicrobial effects against
Gram-positive bacteria when compared
to Gram-negative bacteria and yeasts
(Duran et al., 2010). Similarly, in our
study, it was determined that the propolis
sample obtained from Adana region
performed the highest activity against
Staphylococcus aureus (ATCC 29213)
bacteria, which is a Gram-positive
bacterium. On the other hand, the other
microorganisms such as Gram-negative
bacteria and yeast strains have been
found to perform similar activities. In
another study conducted in our country,
it was stated that the propolis had a wider
antibacterial activity against gram-
positive bacteria (Kartal et al., 2003).
The antibacterial activities of 25 propolis
samples  collected from various
geographical regions of Turkey against
two food pathogens Salmonella
enteritidis and Listeria monocytogenes
bacteria have been investigated by
Temiz et al (2011). Depending on the
EEP concentration of propolis samples,
antibacterial activity on gram-positive
bacteria was found to be higher than
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gram-negative bacteria (Temiz et al.,
2011). Similarly, the antimicrobial
characteristics of the propolis have also
been investigated in various countries. It
was determined that four different
propolis samples collected from Brazil
performed antibacterial activity
(Bankova et al., 1995). On the other
hand, Velikova et al., (2000) found out
that the propolis samples collected from
Bulgaria, Turkey, Greece and Algeria
performed a high antibacterial activity
while their antifungal effect was weak to
moderate. In another study investigating
the antifungal properties of propolis in
Brazil, it is reported that C. albicans is
more sensitive than C.tropicalis (Sforcin
et al., 2001). In some of the studies
conducted on the antimicrobial activity
of propolis, it has been stated that the
propolis is active against only Gram (+)
bacteria and some fungi (Marcucci 1995;
Nieva et al., 1999), while others stated
that its activity against Gram (-) bacteria
was weak (Sforcin et al. 2000; Grange &
Davey 1990; Dobrowolski et al., 1991).
It has been reported that Gram (+)
bacteria are generally more sensitive to
propolis compared to Gram (-) bacteria
(Mirzoeva et al., 1997). In their recent
study, Przybylekand et al., (2019) stated
that the propolis performs an
antimicrobial activity against more than
600 types of bacteria that have been
examined so far and that it has a higher
activity against Gram-positive bacteria
when compared to Gram-negative
bacteria. In their study comparing the
antimicrobial activity of propolis
samples obtained from different parts of
the world, the same researchers stated
that the highest activity related to the
Gram-positive (Staphylococcus aureus)
and Gram-negative (Escherichia coli)
bacteria species was observed in the
propolis obtained from the Middle East
while the lowest activity was observed in
the propolis obtained from Germany,
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Ireland and Korea (Przybytekand et
al.,2019). The findings obtained from the
studies conducted in our country and
other countries are consistent with the
findings that we have obtained as a result
of our study. Our study has shown that
the antimicrobial activities of the
propolis  samples collected from
different regions of Turkey are quite
high. It has been determined that the use
of propolis in prevention of diseases and
infections can be promising.
Determining the antimicrobial activities
of the propolis samples to be collected
from other parts of Turkey with the new
studies to be conducted will make a
positive scientific contribution.

CONCLUSION

In this study, samples of propolis
from different regions were screened for
their  antibacterial and antifungal
activities by well-agar diffusion method
by using three bacteria and two fungi. It
was determined that a sample belonging
to Cankiri region showed the highest
activity against S. aureus bacteria and
the propolis sample from Eskisehir
region did not show antifungal effect
against C. parapisilosis yeast species.
The results obtained are consistent with
the studies conducted both in Turkey and
abroad.
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Bu arastirma, Bornova kosullarinda yetistirilen bazi bakla (Vicia faba L.) ¢esitlerinin hasil verimi
ve diger bazi 6zelliklerinin belirlenmesi amactyla 2019-2020 yetistirme doneminde Ege Universitesi Ziraat
Fakiiltesi Tarla Bitkileri Boliimii’niin Bornova/lzmir’deki deneme alanlarinda yiiriitiilmiistiir. Tesadiif
Bloklar1 Deneme Desenine gore ti¢ tekerriirlii olarak yiiriitiilen denemede bitkisel materyal olarak 6 farkli
bakla ¢esidi (Eresen 87, Kitik 2003, Salkim, Reina Mora, Black Lazer, Ata 34) kullanilmigtir. Aragtirma da
hasil verimi, kuru madde orani, ham protein orani, ham kiil, ADF ve NDF orani gibi 6zellikler incelenmistir.
Elde edilen verilere gore; en yiiksek yesil ot verimi Ata 34 ¢esidi (4392 kg/da) ve en yiiksek kuru madde
orani Salkim (%16.27) ¢esidinden elde edilmistir.

Anahtar Kelimeler: Bakla (Vicia faba L.), ¢esit, hasil verimi, ham protein, ADF, NDF

Determination of The HerbageYield and Quality Characteristics of Some Faba

Bean (Vicia faba L.) Cultivars Grown Under Bornova Ecological Conditions

Abstract

This research was carried out in order to determine the herbage yield and other characteristics of
some faba bean (Vicia faba L.) cultivars grown under Bornova ecological conditions in 2019 in the
experimental areas of Ege University Faculty of Agriculture Department of Field Crops in Bornova/izmir.
6 different faba bean (Vicia faba L.) cultivars (Eresen 87, Kitik 2003, Salkim, Reina Mora, Black Lazer,
Ata 34) were used as plant material in the experiment which was conducted in a RCBD (Randomized
Complete Block Design) in three replications. In the study; properties such as herbage yield, dry matter
ratio, crude protein ratio, crude ash, ADF and NDF ratio were examined. According to the data obtained;
the highest herbage yield was obtained with the cultivar Ata 34 (4392 kg da*) and the highest dry matter
ratio was obtained with the cultivars Salkim (%16.27).
Keywords: Faba bean (Vicia faba L.), cultivar, herbage yield, crude protein, ADF, NDF
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Bakla (Vicia faba L.), tarih
oncesi zamanlarda Orta Dogu'da ortaya
cikan ve geleneksel olarak insan ve
hayvan beslenmesi i¢in ana protein
kaynagi olarak kullanilan serin iklim
baklagillerindendir (Multari ve ark.,
2015). Baklanin biiyiik tohumlu (Vicia
faba major), kiigtik tohumlu (Vicia faba
minor) ve orta biiyiiklikkte (Vicia faba
equine) tohumlu olmak iizere ii¢ formu
bulunmaktadir (Singh ve ark., 2012).
Genellikle orta ve kiiclik tohumlu
baklalar hayvan yemi olarak
kullanilirken iri tohumlu baklalar yesil
sebze  olarak insan tiiketiminde
kullanilmaktadir. Baklanin, fazla
miktarda protein ve lizin igerigi ile
hayvan besleme fizyolojisi yoniinden de
oldukca onemli oldugu bilinmektedir.
Ayrica, siyan asiti olusturan glikozit
icermemektedir. Bu sebeple bakladan

insan ve hayvan  beslenmesinde
rahatlikla faydalanilmaktadir (Ergiil,
2002). Bakla; en 1iyi ince biinyeli

topraklarda yetisir ancak hemen hemen
her toprak tiirline tolerans
gostermektedir (Jensen ve ark., 2010).
Bakla yetistiriciligi i¢in ideal toprak
pH's1 >7'dir (Kopke ve Nemecek, 2010).
Proteinler, karbonhidratlar, B grubu
vitaminler ve mineraller gibi igerdigi
istiin besin degerleri nedeniyle diinyanin
en Onemli baklagil iirlinlerinden biri
olarak nitelendirilmektedir (Crépon ve
ark., 2010). Mwanamwenge ve ark.
(1998), baklagil tanelerinin insan ve
hayvan beslenmesinde ana protein
kaynagir oldugunu, diinyanin bir¢ok
yerinde iiriin rotasyonlarinda biiytik bir
rol oynadigini ifade etmektedirler. Diger
tirtinlerle rotasyon halinde
yetistirildiklerinde,  belirli  ¢evresel
kosullar altinda toprak verimliligini
arttirabilecegini ve yabanci ot, hastalik

ve zararhlarin  goriilme  sikligini
azaltabilecegini vurgulamaktadirlar.
Bakla, rhizobium  bakterileri ile
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simbiyotik halde yasamakta ve bu
sayede atmosferdeki serbest azotu
topraga baglamaktadir (Ugar, 2019).
Oyle ki, baklanm baklagiller iginde
topraga en fazla azot baglama oranina
sahip bitki oldugu da bildirilmektedir
(Erincik, 2010; Yildirnm ve Ozaslan
Parlak, 2016). FAO verilerine gére 2019
yilinda diinyada bakla ekim alani
2.577.201 hektar, tretim miktar
5.431.503 ton ve verimi 210.75
kg/da’dir. TUIK istatistiklerine gore
Tiirkiye’de 2020 yilindaki toplam bakla
ekilen alan 34.884 da’dir. Bu alanin
21.040 da’lik kisminda yemeklik bakla,
13.844 da’lik kisminda ise yemlik bakla
ekilisi gerceklestirilmistir. Bakla iiretim
miktar1 toplam 9.135 ton olurken, bunun
5.002 ton’u yemeklik bakla, 4.133 ton’u
yemlik bakla olmaktadir. 2020 yilinda
taze bakla lretimi ise toplam 54.317
ton’dur. Bu c¢alismanin amaci, {zmir ili
Bornova ilgesi ekolojik kosullarinda
yetistirilen 6 farkli bakla ¢esidinin hasil
verimi ve diger bazi kalite kriterlerini
belirleyerek, bolgeye iyi uyum saglayan
cesitlerin  belirlenmesi, siirekli  ve
givenli kaba yem kaynaklarinin
hayvansal {iretim yapan lreticilerimize
kazandirilmas1  ve  bdylece iilke
hayvanciligimizin gelistirilmesine katki
saglayabilmektir.

MATERYAL ve YONTEM

Bu arastirmada materyal olarak
farkli 6zel firmalardan ve Ege Tarimsal
Arastirma  Enstitiisic  Midiirligii'nden
temin edilen “Kitik 2003, Salkim, Eresen
87, Ata 34, Black Lazer, Reina Mora’’
olmak tlizere 6 farkli bakla c¢esidi
kullanilmigtir. Deneme alanlarindan
ekim oncesi 0-20 cm ile 20-40 cm
derinlikten alinan toprak 6rnekleri analiz
sonuglarina gore; organik madde icerigi
%1.130-1.150, kire¢ igerigi %?21.52-
18.65, toplam azot %0.101- 0.123, Cu:
2.6-3.0 ppm, Fe: 13.6 16.2 ppm olarak
saptanmistir. Deneme alan1 topraklari
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nispeten agir nitelikli toprak Ozelligi
gostermektedir. Diisiik organik maddeye
sahip, toplam azotga orta seviyede,
faydali fosfor bakimindan eksik ve
faydali potasyumca zengin halde
oldugunu gostermektedir (Kacar, 1986;
Kovanci, 1990). Aragtirmanin
gerceklestigi  yetistirme ~ ddnemine
(2019-2020 yillar1) ve uzun yillar (1991-
2020)’a ait iklim verileri asagidaki
cizelgede verilmistir (Anonim, 2020).
[zmir’de gériilen uzun yillara ait sicaklik

ortalamas1 18.4 °C 'dir. Uzun yillar
gbézlem verilerine gore yillik toplam
yagis 730,5 mm olurken, yil igindeki
dagilimlar diizenli degildir (Cizelge 1).
Aragtirma yilt aylik sicaklik
ortalamalari, uzun yillar ortalamalari ile
kiyaslandiginda, uyumlu bir dagilis
izlenirken, aylik yagis ortalamalarinin
uzun yillar ortalamalarindan zaman
zaman farklilik gosterdigi
gozlenmektedir.

Cizelge 1. Izmir ili Bornova ilgesi 2019- 2020 yillar1 ve uzun yillara ait iklim verileri (Anonim,

2020)
Ortalama Sicaklik (°C) Toplam Yagis (mm)
Aylar 2019-2020 Uzun yillar
- yili Uzun yillar ortalamasi 2019-2020 y1l1

ortalamasi
Haziran 23.9 26.0 2.9 14.4
Temmuz 26.8 28.6 0.3 3.0
Agustos 29.7 28.5 0.0 6.7
Eyliil 29.5 24.2 317 23.5
Ekim 25.4 19.5 4.0 56.5
Kasim 19.4 14.4 41.0 99.6
Aralik 10.8 10.5 69.7 131.3
Ocak 7.0 9.0 25.5 127.5
Subat 9.4 9.9 65.4 107.2
Mart 12.0 12.4 47.1 77.8
Nisan 14.7 16.2 27.6 50.1
Mayis 20.6 21.1 17.7 32.9
Ort.-Top. 17.9 18.4 332.9 730.5

Yontem Arastirmada tohumlar 50 cm sira arasi ve

Aragtirma, 2019-2020 yetistirme
doneminde, tesadif bloklar1 deneme
desenine gore, 3 tekerriirlii olarak
diizenlenmis, bakla cesitleri faktor
olarak incelenmis ve toplam 18
parselden olusan tarla  denemesi
[zmir/Bornova kosullarinda
ylriitiilmiisttir. Parseller 5 m x 2 m = 10
m? olacak sekilde planlanmistir.
Parsellerin arasinda 1 metrelik yollar
birakilmistir. Yapilan tohumluk testleri
sonuclarina gore kullanilacak tohum
miktar1 belirlenmis ve her parsel 10
siradan olusacak sekilde 19 Kasim 2019
tarihinde ekim islemleri tamamlanmistir.
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10 cm sira iizeri mesafe birakilarak, el ile
4-5 cm derinlige ekilmis ve yagmurlama
sulama yontemi ile sulanmistir. Ekimden
once denemedeki tiim parsellere dekara
8 kg N, 8 kg P20s ve 8 kg K20 gelecek
sekilde  15-15-15  taban  giibresi
uygulanmistir. Bitki ¢ikis1 saglanana
kadar tarla sulanmis, vejetasyon
stiresince su gereksinimi dogal yagislarla
ve gerektiginde sulama ile
karsilanmistir. Gelisimi desteklemek ve
bitkileri rahatlatmak amaciyla bitkiler
yaklagik 15-20 cm boylandiginda ilk
capa, yabanci ot durumuna gore ihtiyag
duyulan zamanda ikinci ¢capa yapilmistir.
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Bitkilerin yesil ot hasadi tam ¢i¢eklenme
doneminde 20 Nisan 2020 tarihinde el
oraklariyla toprak seviyesinden bigilerek
gerceklestirilmistir.
incelenen ozellikler ve yontemler
Denemede elde edilen sonuglar
Ege Universitesi Ziraat Fakiiltesi Tarla
Bitkileri Bo6liimii, Cayir-Mer’a ve Yem
Bitkileri Bilim Dali’nda bulunan kisisel
bilgisayarlar ve hazir istatistik paket
program “TOTEMSTAT” kullanilarak
degerlendirilmis ve Tesadiif Bloklari
Deneme Deseni’ne gore yapilan
analizlerde farkliliklar En Kii¢iik Onemli
Fark (LSD %S5) degerleri oOlgiilerek her
cizelgenin alt boliimiinde verilmistir
(Agikgoz ve ark., 1994). Hasil verimi
(kg/da): Her parselden kenarlardaki
siralar atildiktan sonra ortadaki 6 sira
hasat edilerek tartilmis ve bulunan
degerler dekara cevrilmistir. Ham
seliiloz orant (%): Van Soest ve ark.
(1991)’un aktarimma gore % ham
seliloz igerigi hesaplanmistir. Kuru
madde orani (%): Yesil ot verimi i¢in
tartilan Ornekler, etiivde 105 °C’de 48
saat kurutulmus sonrasinda tartilarak
kuru madde oranlar1 hesaplanmigtir.
Ham protein oran1 (%): Hava kurusu

haline getirilmis bakla bitkisi 6giitiilerek
Imm’lik elekten gegcirilmis, elde edilen

orneklere Kjeldahl yonteminin
uygulanmasiyla azot oranlar1 saptanmus,
azot oranmin 6,25 Kkatsayis1 ile

carpilmasiyla da ham protein oranlari
hesaplanmistir. ADF (Asit Deterjanda
Cozlinmeyen Lif) oran1 ve NDF (Notral
Deterjanda Coziinmeyen Lif) oram
Hasat donemlerinde alinan  bitki
orneklerinde ADF ve NDF igerikleri Van
Soest ve ark. (1991)’un Onerdigi
yonteme gore belirlenmistir. Ham kiil
orani (%): 1 mm’lik elekten gecirilen
hava kurusu bakla orneklerinden 1 g
alinip kiil krozelerine konulup, 550 °C’a
ayarlanmis kiil firnninda yaklasik 4 saat
yakilmis ve hesaplanmustir.

BULGULAR ve TARTISMA

Bakla cesitlerinin hasil verimi,
kuru madde orani, ham protein orani,
ham kiil orani, ADF orani, NDF oran1 ve
ham selilloz oranina ait ortalama
degerler Cizelge 2’de verilmektedir.
Yapilan degerlendirmede tiim bu
ozellikler bakimindan c¢esitler arasindaki
farkliliklar istatistiki olarak Gnemli
bulunmustur.

Cizelge 1. Bakla cesitlerinin hasil verimi, kuru madde orani, ham protein orani, ham kiil orani,
ADF orani, NDF oran1 ve ham seliiloz oranina ait ortalama degerler

Kuru Ham Ham ADF NDF Ham
. Hasil Verimi Madde  Protein Kiil Orami Orami Seliiloz
Cesitler (kg/da) Orani Orani Orani Orani
(%) (%) (%) (%) (%) (%)
ATA 34 4392a 14.39b 17.81bc  8.49d 34.58bc 37.39d 27.60de
SALKIM 4104b 16.27a 18.43a  8.80bc  35.19abc  40.79b 30.02a
ERESEN 87 2808d 13.64b 18.50a  8.55cd 33.29d 37.99d 27.22e
BLACKLAZER 3204c 13.94b 17.62c 9.48a 35.41ab 42.57a 29.52ab
KITIK 2003 3168c 13.90b 18.00b 7.24e 36.10a 39.17c 28.93bc
REINA MORA 2765d 15.72a 17.09d 8.81b 34.23cd 42.02a 28.49cd
Ortalama 3407 14.64 17.91 8.56 34.80 39.99 28.63
LSD (%05) 193 1.06 0.36 0.25 1.12 0.86 0.92
Incelenen c¢esitler iginde hasil Mora  ¢esidinde gbzlemlenmistir.

verimi i¢in en yiiksek deger 4392 kg/da
ile Ata 34 ¢esidi olurken, onu 4104 kg/da
ile Salkim ¢esidi takip etmistir. En diisiik
hasil verimi degeri 2765 kg/da ile Reina
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Cesitlerin ortalama degeri ise 3407 kg/da
olarak Olctilmistiir (Cizelge 2). Elde
ettigimiz hasil verimine ait bulgular;
Cevheri  ve Avcioglu  (2004)’nun
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buldugu sonuclarla uyumlu, Tuncer ve
Avcioglu  (1993), Geren ve Alan
(2005)’1n elde ettigi sonuglardan diisiik
bulunurken, Ozkayahan ve Avcioglu
(1997), Yildirnm ve Ozaslan Parlak
(2016)’1n  elde ettikleri sonuglardan
yiksek  bulunmustur. Denemenin
yiriitiildiigi arastirma alanindaki yesil ot
veriminin disiikliigiine, birim alandaki
bitki sayisi, ¢esit Ozellikleri, bitkinin
ekildigi aylarda yagisin yetersiz olmasi
gibi faktorlerin neden oldugu tahmin
edilmektedir. Farkli bakla ¢esitlerinin
arasinda kuru madde oranlart en yiiksek
olan Salkim (%16.27) cesidi ile Reina
Mora (%15.72) ¢esidi ayni grupta yer
alirken, Eresen 87, Kitik 2003, Black
Lazer ve Ata 34 ¢esitleri farkl1 grupta yer
almistir. Ortalama deger ise %14.64
olarak go6zlenmistir (Cizelge 2). Yas
tartimla elde edilen veriler, 6rnegin bol
miktarda su igermesi nedeniyle, her
zaman dogru bir fikir vermez, bu yiizden
cogunlukla tirliniin kuru madde igerigi
incelenerek daha saglikli sonuclara
ulagilabilmektedir. ~ Yemin  niceligi
agisindan kuru madde birikimi 6nemli
bir karakterdir. Hasat zaman1 geciktikge
bitkilerin i¢indeki artan sap orami kuru
madde oranmni  artirmakta, ancak
sindirilme oranint azaltmaktadir.
Otlardaki yiiksek kuru madde oraninin
elde edilen kaba yem miktarini artirdigi
icin yiiksek olmasi istenmektedir. Artan
kuru madde orant ile birim alandan
kaldirilan yesil ot miktarinda da bir artis
olmaktadir. Kalin sapli bakla ¢esitlerinde
kuru madde igerikleri ince sapli bakla
cesitlerinden daha yiiksek olmaktadir.
Elde ettigimiz bulgular; Cevheri ve
Avcioglu (2004), Geren ve Alan
(2005)’1n elde ettigi sonuglardan diistik,
Strydhorst ve ark. (2008)’un elde ettigi
sonuctan yliksek bulunmustur. FElde
ettigimiz kuru madde oranmi1 degerlerinin
diger ¢caligmalarda bildirilen degerlerden
farkli olmasinin nedenleri arasinda,
iklim, toprak, bitki cesidi gibi faktorler
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siralanabilmektedir. Cizelge 2
incelendiginde; en yiiksek ham protein
oranlarinin Eresen 87 (%18.50) ve
Salkim (%18.43) cesitlerinde oldugu ve
ayni istatistiki grupta yer aldigi, en diisiik
ham protein oraninin ise Reina Mora
(%17.09) ¢esidinden elde edildigi
goriilmiistiir. Cesitlerin ortalama ham
protein degerinin ise %17.91 olarak
bulundugu goézlemlenmistir (Cizelge 2).
Ham protein orani, kaba yemin kalitesini
artirmada 6nemli oldugundan dolay1 bu
degerin yeteri derecede yiiksek olmasi
istenmektedir. Ayrica yaprak oranmin
fazla olmast durumunda otun ham
protein orani yine artmaktadir. Bakla
cesitlerinin ham protein orani ile ilgili
elde edilen Dbulgular; Cevheri ve
Avcioglu  (2004)’nun  elde  ettigi
bulgulardan yiiksek, Duc ve ark. (1999),
Yildirnm ve Ozaslan Parlak (2016)’mn
bulgularindan daha diisiik bulunurken;
Panciera and Sparrow (1995), Ghanbari-
Bonjar and Lee (2003), Geren ve Alan
(2005), Seydosoglu, 2020; Seydosoglu
ve ark., 2020, Strydhorst ve ark.
(2008)’un elde ettigi bulgularla uyumlu
oldugu tespit edilmistir. Ham protein
orani ile 1ilgili saptanan degerler ile
literatiirde saptanan degerler arasindaki
farkliligin, arastirmanin yiiritildigi
yillara ait iklim ve toprak kosullari,
agronomik islemler ve cesitlerin genetik
ozellikleri gibi birtakim degiskenlere
baglanabilecegi diistintilmektedir.
Cesitler arasinda ham kiil oran1 ortalama
olarak %7.24-9.48 arasinda
degismektedir. En yiiksek ham kiil
oranma Black Lazer (%9.48) cesidinde
ulasilmis, en diisiik ham kiil oranina ise
Kitikk 2003 (%7.24)  c¢esidinde
ulasilmistir. Ham  kiil, element
analizlerinde temel veriyi
olusturmaktadir ve genelde 1liman
bolgelerde  yetismekte olan  yem
bitkilerinde yeterli diizeyde olmaktadir.
Ham kiiliin yapisinda bulunan makro ve
mikro elementler hayvan besleme

1z
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agisindan Onemli olmaktadir. Ham kiil
orani ile hasil verimi arasinda
antagonistik  ve  sinerjistik  etkiler
bulunmaktadir. Bu yiizden ham kiil
oraninin  artirtlmast  yem  bitkileri
islahinda  temel  hedeflerden  biri
olmaktadir (Geren ve ark., 2004). Elde
ettigimiz degerler; Duc ve ark. (1999) ve
Singh ve ark. (2014) ’un buldugu
degerlerden  yiiksek, Cevheri ve
Avcioglu (2004), Yildirrm ve Ozaslan
Parlak  (2016)’in bulmus  oldugu
degerlerden diisilk, Geren ve Alan
(2005) ’1n elde ettigi sonuglarla uyumlu
bulunmugstur. Elde ettigimiz ham kiil
oraninin diger c¢alismalarda bildirilen
degerlerden farkli olmasinin, iklim,
toprak, cesitlerin genetik yapilar1 gibi
faktorlerden kaynaklandig1
distintilmektedir. Bakla cesitleri
arasinda ADF oram1 en yliksek Kitik
2003 ¢esidinde (%36.10) bulunurken, en
diisiik ADF oranina Eresen 87 ¢esidinde
(%33.29) ulasilmistir. Ortalama ADF
orani ise %34.80 olarak belirlenmistir
(Cizelge 2). ADF’nin sindirim diizeyi
cok yavas ve disik oldugu igin,
rasyonlarda ADF’nin diisiik olmas1 arzu
edilir (Van Soest, 1991). Asit deterjan lif
(ADF), yemin hiicre duvari
komponentlerinin saptanmasinda
kullanilan, asit deterjan soliisyonlarda
¢coziinmeyen, seliiloz ve lignin gibi lifli
maddelerdir. NDF igerisinden hemi-
seliiloz cikartilarak elde edilir. Yiiksek
ADF  degerine  sahip  yemlerin
sindirilebilirlikleri ve enerji degerleri
diisiik olmaktadir. Yiiksek
sindirilebilirlik oranina sahip kaba
yemler, hem hayvanlarin yemi rahat
tilketmesini saglar hemde et ve siit gibi
hayvansal {iriinlere donligme oranini da
arttirmaktadir. ADF ruminantlarda kuru
madde tiiketimini tesvik eder ve bu
sayede yemden yararlanma artmis olur,
rumen pH’sim1 yiikselterek hayvanlar
metabolik rahatsizliklardan  korumus
olur. Ancak eksikliginde de siit yaginin
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diismesi, tireme sikintilar1 vb. sorunlarla
karsilasilabilmektedir. FElde ettigimiz
bulgular; Ghanbari-Bonjar and Lee
(2003), Strydhorst ve ark. (2008) ve
Yildirnm ve Ozaslan Parlak (2016)’1n
bulmus oldugu degerlerle uyumluluk
gostermektedir. En yiiksek NDF oram
degeri Black Lazer (%42.57) ve Reina
Mora (%42.02) gesitlerinde gorilmistiir.
En diigiik NDF orani ise Ata 34 (%37.39)
cesidinden elde edilmistir. Cesitlerin
NDF orani ortalamasi ise %39.99 olarak
bulunmustur. No6tr deterjan lif (NDF)
yem maddesinin seliiloz, hemi seliiloz ve
lignin gibi yapilarimi ifade etmektedir.
Bu maddelerin ideal degerlerinden
yliksek olmast hayvanlarin yemi zor
sindirmelerine neden olmaktadir. Kaba
yemin toplam NDF igerigi, kaba yemin
sindirilebilirligini ve genel kalitesini
belirleyen degerdir. Ruminant
rasyonlarinda NDF oraninin  diisiik
olmasida istenmez. Ciinkii diisiik olmasi
durumunda, diisiik miktarda kaba yem
icerecegl anlamina geldigi icin yeteri
kadar tiikiirik tretilemez ve rumen
pH’sinin diismesine sebep olur. Sonugta
da sindirim sistemi bozukluguna sebep
olur ve yemden yararlanma diiser.
Ruminantlarin fizyolojik ddnemlerine
gore rasyon ile almasi gereken NDF
miktar1 degismektedir. Elde ettigimiz
degerler; Ghanbari-Bonjar and Lee
(2003), Strydhorst ve ark (2008),
Yildirim ve Ozaslan Parlak (2016)’mn
bulmus oldugu degerlerle uyumlu
bulunmustur. Cesitler arasinda ham
seliiloz orani ortalama olarak %27.22-
30.02 arasinda degisim gostermektedir.
En yiiksek ham seliiloz oranma %30.02
ile Salkim cesidinde ulasilmis, en diisiik
ham seliiloz orani ise %27.22 ile Eresen
87 ¢esidinde saptanmustir (Cizelge 3).
Ham seliilloz; seliloz, hemi seliiloz,

lignin, pektin vb. yapilardan
olugsmaktadir ve  bitkilerin  hiicre
duvarinin en onemli yapisal
karbonhidrat1 ve destek maddesidir.
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Yem bitkilerinde kalitenin 6nemli bir
belirleyicisi olan ve sindirimi gii¢ olan
ham seliilozun orani, bitkinin
olgunlagmasiyla birlikte artmaktadir. Bu
yizden bigcim zamani geciktikge
yaprak/sap orani azaldik¢a ham seliiloz
oranindaki artisa baghi olarak otun
kalitesi de diismektedir. Hayvanlar
selillozu diisiik olan yemlerden daha
fazla tiiketmektedirler. Rasyondaki ham
seliilloz oraninin ¢ok diisiik olmasi da
arzu edilen bir durum degildir. Ham
seliloz oranm1 diisiik olan yemlerin
tiiketilmesi, rumendeki seliilozu sindiren
mikroorganizmalarin say1sinin
azalmasina yol agmakta, bununla birlikte
gevis getirme ve tikiirik salgisi
azalmakta ve rumen asitliginin artmast
(asidozis) sonucunda rumen
metabolizmas1 olumsuz etkilenmektedir.
Son yillarda kaba yemlerde ham seliiloz
analizinin yerini 6zellikle ADF ve NDF
gibi analizler almaktadir. Ham seliiloz
oranina ait elde ettigimiz sonuglar; Duc
ve ark. (1999)’un bulduklari sonuglardan
daha yiiksek bulunmugstur. Elde edilen

arastirma  bulgularmin  farkliliginin
nedenlerinin, bigim zamanlarinin
degisikliginden kaynaklandig1
sOylenebilmektedir.
SONUC ve ONERILER

Bu calisma ile  Bornova

kosullarinda  yetistirilen baz1 bakla
(Vicia faba L.) ¢esitlerinin hasil verimi
ve diger bazi 6zelliklerinin belirlenmesi
amaglanmistir. Hasil verimi i¢in en
yiiksek deger 4392 kg/da ile Ata 34
¢esidi olurken, en diisiik hasil verimi
degeri 2765 kg/da ile Reina Mora
cesidinde gozlemlenmistir. Kuru madde
oranlari en yiiksek olan Salkim (%16.27)
cesidi ile Reina Mora (%15.72) ¢esidi
ayn1 grupta yer alirken, en diisiik deger
Eresen 87 (%13.64) ¢esidi olarak
gozlenmistir. En yiiksek ham protein
oraninin Eresen 87 (%18.50) ve Salkim
(%18.43) gesitlerinden, en diisiik ham
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protein oranmin ise Reina Mora
(%17.09) ¢esidinden elde edildigi
goriilmistiir. En yliksek ham kiil oranina
Black  Lazer (%9.48) ¢esidinde
ulasilirken, en diisiik ham kiil oranina ise
Kititk 2003 (%7.24) cesidinde
ulagilmistir. ADF oran1 en yiiksek Kitik
2003 ¢esidinde (%36.10) bulunurken, en
diisiik ADF oranina Eresen 87 cesidinde
(%33.29) ulasilmistir. NDF orani en
yiksek cesit olarak karsimiza Black
Lazer (%42.57) gesidi ¢ikarken, en
diisiik NDF oranina sahip ¢esit ise Ata 34
(%37.39) olmaktadir. En yiiksek ham
seliloz oranma %30.02 ile Salkim
cesidinde ulasilirken, en diisiik ham
seliiloz oranina ise %27.22 ile Eresen 87
cesidinde ulagilmistir. Hayvan besleme
acisindan protein ve kalite 6zellikleri ile
de tercih edilebilecek olan bakla ayrica
baklagil yem bitkisi olma o&zelligi ile
yesil giibre uygulamalar1 sonucunda da
topragi zenginlestirebilmektedir.
Arastirmadan elde edilen bulgulara gore;
Aragtirmada incelenen bakla
cesitlerinden yiiksek hasil verimi ve kuru
madde verimine sahip olan Ata 34 ve
Salkim cesitlerinin tohumluk fiyatlarina

gore secilerek bolge kosullarinda
Onerilebilecegi, ayrica tek  yillik
verilerden elde edilen sonucglarin ¢ok
tatminkar olamayacagi  diisiiniiliirse

caligmalarin en az 2 yil tekrarlanmasinin
daha net sonuglar verecegi kanaatine
varilmistir.
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Ozet

Ekonomi politikalarinda degisimler kentlesme politikalarin1 da etkilemektedir. Bu kapsamda
kooperatif ve toplu konut sisteminin yayginlasmasi ve toplu konutlarin kent ¢eperinde yer segmesi 6zel
arag¢ kullanimini artmasinda etkili olmustur. Bu nedenle bu siirecteki kentlesme kentsel yayilma bigiminde
yasanmustir. Tlirkiye’de de benzer siiregler yaganmakla birlikte birtakim yasal diizenlemeler de kentsel
yayilma iizerinde etkili olmustur. Ornegin 6360 sayili kanun ile biiyiiksehir statiisiindeki illerde idari
smirlarin genisletilmesi kentsel yayilmay: tetikleyen faktorler arasindadir. Kentsel yayilmanin baglica
neden oldugu sorunlar arasinda enerji ihtiyacinin artmasi, yutak alanlarin azalmasi yer almaktadir. Buna
bagli olarak yerelde iklim degisikliginin bir etkisi olan sicaklik ve yagis verilerinde degisiklikler
goriilmektedir. Bu ¢aligmada ise Konya ili 6rnegi {izerinden kentsel yayilmanin yerel iklim degisikligi
iizerine etkisi sicaklik ve yagis parametreleri lizerinden sinanmustir. Konya’nin 3 merkez ilgesi (Karatay,
Meram ve Selcuklu) baz alinarak yapilan ¢calismada 1960-2019 yillar1 arasindaki sicaklik ve yagis verileri
ile birlikte kentin sacaklanma veya yayilma bi¢ciminde bitylimesi iliskilendirilmistir.

Anahtar Kelimeler: Kentsel yayilma, iklim degisikligi, mann-kendall testi, sen’s slope

Evaluation of The Effects of Urban Sprawl On Local Climate Change By

Temperature and Raining Parameters: The Example of Konya Province
Abstract

Changes in economic policies also affect urbanization policies. In this context, increase of the

cooperative and mass housing system and the location of mass housing in the city periphery have been
effective in increasing the use of private vehicles. For this reason, urbanization in this process has been
experienced in the form of urban sprawl. Although similar processes are experienced in Turkey, some legal
regulations have also been effective on urban sprawl. For example, the widening of administrative borders
in provinces with metropolitan status with Law No. 6360 is among the factors that trigger urban sprawl.
The main problems caused by urban sprawl are the increase in energy demand and the decrease in urban
carbon sink areas. Accordingly, changes are observed in the temperature and raining data, which are an
effect of climate change in the local area. In this study, the effect of urban sprawl on local climate change
over the example of Konya province was tested through temperature and raining parameters. In the study
based on the 3 central districts of Konya (Karatay, Meram and Selguklu), the temperature and raining data
between 1960 and 2019 were associated with the growth of the city in the form of fringing or sprawling.
Keywords: Urban sprawl, climate change, mann-kendall tests, sen’s slope
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GIRIS

Neoliberal politikalar ve
kiiresellesmenin etkisiyle sanayisizlesme
siirecine girilmesi ve sermayenin kent
mekanina yonelmesi, kentlerin bir meta
olarak goriilmeye baslamasina neden olmus
ve kentlerin bir yatirim araci1 olarak
gelismesinin Oniinii agmustir. Tiirkiye’nin
de yasadigi bu siire¢ igerisinde Ozel arag
kullanimini artiracak politikalar giidiilmesi,
kooperatif ve daha sonra 6zel sektér-kamu
sektorii is birligi ile toplu konut alanlarinin
cogalmasi, toplu konutlarin kent ¢eperinde
yer se¢mesi gibi nedenlerle kentsel gelisme
yayllma seklinde yasanmistir. Kentsel
yayillma sadece is yeri-konut arasindaki
mesafenin artmasi nedeniyle enerji ihtiyaci
ve dolayist ile sera gazi emisyonun artmasi
yoluyla degil, aym1 zamanda dogal
ekosisteme yaptigi kentlesme baskisi
nedeniyle de iklim degisikliklerine neden
olmaktadir. Tiirkiye Orneginde Ozellikle
tarim alanlarinin  yapilagmaya acilmasi,
idari smirlarla 1ilgili yapilan yeni yasal
diizenlemeler (6360 sayili yasa ile idari
siirlarin  genisletilmesi) dogal ekosistem

tizerindeki kentlesme baskisini
artirmaktadir.  Kentsel yayilma arazi
ortiistinde degisime neden olmakta ve
ormansizlasma,  biyolojik  ¢esitliligin
azalmasi,  ¢Ollesme  gibi  sorunlar
beraberinde getirmektedir. Birgok

arastirmaci kentlesmenin yerel arazi ortiisii
ve vylzey degisimine yol actigini, bu
nedenle yerel iklim  parametrelerini
etkileyen oOnemli bir etken oldugu
konusunda hemfikir olmuslardir. Bunun
yan1 sira kentlerdeki yutak alanlarin
azalarak, kentsel yayilmanin artmasi sera
gazi salimmin atmosferdeki miktarinm
etkileyen unsurlardandir. Bu kapsamda,
arazi Ortlislinlin kullanim1 ve degisimi ile
yerel iklim arasindaki baglantiyr ortaya
koyabilmek i¢in kentlerde sicaklik ve yagis
gibi  ¢esitli  iklim  parametrelerini
inceleyerek cesitli ¢aligmalar yapilmis ve
ortak bir sonuca varilmistir: kentlesme,
kentsel yayilma ve kentsel niifus artig1 iklim
degisikligini hizlandirmaktadir. Kentsel
yayllma ve yerel iklim degisikligi
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arasindaki bagintiy1 ortaya koyabilmek i¢in
Konya ili secilmistir. Konya ili merkez
ilgeleri olan Karatay, Meram ve Sel¢uklu
ilcelerinde  bulunan 7 adet Olgiim
istasyonuna ait 1960 ve 2019 yillar1 dahil
olmak {izere sicaklik ve yagis verileri
Meteoroloji Genel Miidiirliigii’nden temin
edilmistir. Bu verilere Mann-Kendall
testleri ve Sen’s Slope uygulanmistir. Es
zamanl olarak Konya Ili’ndeki kentsel
yayilmanin ortaya koyulabilmesi i¢in 2006,
2012 ve 2018 yilina ait Kent Atlaslar1 temin
edilmistir. Mekansal veri bazinda c¢ok
geemise gidilememesi nedeniyle; 1985
yilindan itibaren Google Earth {izerinden
kent  makroformuna  dair  gorseller
hazirlanmis ve bunun iizerinden tespitler
yapilmustir. 1965 yilindan itibaren niifus ve
yapilagmig alan miktarlari iizerinden kentsel
yogunluk hesaplanmistir. Calismanin son

basamaginda ise Konya ili Orneginde
kentsel yayilma ve iklim verileri arasinda
anlamli  bir iliski olup  olmadig
sorgulanmustir.

Kentlesme, Kentsel Yayilma Ve Iklim
Degisikligi

Kentsel yayilma terimi ilk olarak
ABD’li sehir plancisi olan Earle Draper
tarafindan 1937 yilinda, kent g¢eperindeki
biiyiik alanlar1 kaplayan ve yerlesim yapisi
itibari ile kir, kent ya da banliyo ile
tariflenemeyecek bir yerlesim yapisi olarak
ifade edilmistir (Frumkin ve ark., 2004,
Nechyba ve Walsh, 2004). Kentsel yayilma
kavramina dair farkli arastirmacilarin
tanimlar1 ortaya konulacak olursa; Harvey
ve Clart (1971), kentsel yayilmay1 kentsel
alanlarin kirsal alana dogru sagilmasi olarak
tariflemiglerdir. Frumkin ve arkadaslar
(2004), terimi sagilmis ve diizensiz gelisim
gostermis  yerlesme  bigcimi  olarak
tanimlarken; Weitz ve Moore (1998),
stirekliligi olmayan yerlesmeler olarak ifade
etmislerdir. Buna ek olarak Squires (2002),
kentsel yayilma taniminda yayilmanin
otomobil bagimli olmasi, diisiik yogunluklu
olmasi ve kentin smirlarmin  disinda
gelismeye devam eden bir yerlesim oldugu
vurgusunu yapmistir. Kentsel yayilmay1
tetikleyen dinamiklerin tarihsel siireg
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icerisindeki degisimleri ve yayilmaya karsi
farkli  bakis acgilarma  sahip olan
aragtirmacilar gibi nedenlerle kentsel
yayllmaya dair ortak bir tanim yapmak
zordur. Kentsel yayilmayr bir grup
arastirmact olumsuz olarak nitelendirirken;
diger grup ise notr olarak yaklasmaktadir.
Bu durum kentsel yayillma kavraminin
aciklanmasit ve tanmimlanmasi hususunda
goriis  ayriliklarina  neden  olmaktadir
(Ewing ve arkadaslari, 2002; Gillham,
2002; Barnes ve ark., 2001). Ewing ve ark.
(2002)’nin  calismasma gore; kentsel
yayllmay1 karakterize eden unsurlar
arasinda sicramali kentsel gelisim, distk
yogunluk ve tek islevli arazi kullaniminin
varligi ve ticari koridor bi¢iminde bir
gelisim oldugu One siiriilmektedir. Barnes
ve ark. (2001)’in kentsel yayilmanin
bi¢imine dair sOyleminde ise Ewing ve
arkadaslar1 ile benzestigi gozlemlenerek;
bant biciminde, diisiik yogunluklu ve
sicramali bir gelisimin varligindan s6z ettigi
saptanmistir. Bahsedildigi {izere tanim
konusunda ortak bir fikir bulunmasa da
kentsel yayilmanin karakterize edilmesi
iizerinden genel bir ifade yaratilacak olursa;
diisiikk yogunluklu, sagilmis, planlanmamais
ve otomobil bagimli bir yerlesim bigimi

oldugu  kesindir.  Kentsel  yayilma
kavraminin aciklanmasinda kritik
noktalardan birisi mekan-zaman

baglaminin iyi kurulmasi gerekliligidir.
Daha acik ifade edilecek olursa; kentsel
yayilmada niifus artiginin gerektirdiginden
daha fazla alanin kentsel toprak haline
gelmesi durumu séz konusudur. Yani
kentsel yayilma sadece bir kentin kentsel
alan sinirlarinin geniglemesi degildir. Bu
durum bir ¢alisma iizerinden aciklanacak
olursa; Amerikan kentlerinde American
Farmland Trust tarafindan 1982-1997
yillart baz almarak yapilan analizlerde
niifus %17 oraninda artarken, kentsel alanin
%47 oraninda arttig1 tespit edilmistir. Bunu
destekleyecek  1950-1990 yillari  baz
alinarak yapilan ¢alismada ise 1950 yilinda
metropolitan alanlarin 84 milyon kisilik
niifusu  208.000 mil®’de barindirmasina
karsilik 1990 yilinda 193 milyon kisilik
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niifusu 585.000 mil?>’de barmndirdig: tespit
edilmistir. Her iki 6rnek de kentsel yayilma
icin kritik bir nokta olan niifus ve kentsel
toprak artisindaki bagintiyr desteklemekte
ve nifus artisina ragmen yogunlugun
azaldigini kanitlayarak Amerikan
kentlerindeki kentsel yayilmanin ortaya
konulmasini saglamaktadir (Squires, 2002;
Powell, 2007). Tarihsel siire¢ igerisinde
yasanan savaglar, teknolojik gelismeler,
hizli niifus artisi, ekonomik birtakim
degisiklikler diinyanin iklim ve
atmosferinde degisikliklere neden olmustur.
Insan kaynakli faaliyetlerden birisi olan
kentlesmenin ise ekosistem ve atmosfer
tizerinde etkilerinin oldugu bilinmektedir.
Daha oOnce yapilan kentsel alanlar,
kentlesme ve kentsel yayilma ile iklim
degisikligi iligkisinin irdelendigi caligmalar
incelendiginde kentlesme, kentsel yayilma
ve niifus artisginin  iklim degisikligini
hizlandirmak, kiiresel biyojeokimyasal
dongiileri bozmak gibi etkileri oldugu
saptanmistir. Yani bu kavramlar arasinda
kuvvetli bir iligski oldugu tespit edilmistir
(Miller ve Small, 2003; Souch ve
Grimmond, 2006; Kanda, 2006; Shepherd,
2005; Voogt, ve Oke, 2003; Grimm ve ark.,
2008). Daha 6nce tarim alani, ormanlik alan
vb islevlere sahip alanlarin kentlesmesi
stirecinde toprak yiizeyi ve atmoster
arasindaki iliski dengesi degismektedir.
Atmosferin kentsel alanlardaki bilesimi ile,
yapilasmamis alanlardaki bilesimi de
farklilik  gostermektedir. Bu nedenle;
kentsel yayilmanin bir sonucu olarak
giinliik, mevsimsel ya da daha uzun vadede
yerel, bolgesel ve hatta kiiresel oOlgekte
iklimsel  degisiklikler =~ yasanmaktadir
(Crutzen, 2004; Pataki ve ark. 2003; Zhou
ve ark., 2004; Zhang ve ark., 2005). Kentsel
yayllma ve iklim degisikligi arasindaki
etkilesimin sonuclarinin dikkate
alinmamasi, gelecekteki kentsel 1s1 stresinin
artmasina neden olabilir. Ayrica kentsel
alanlar iklim degisikligine kirsal alanlara
gore daha farkli tepki olusturabilir
(Chapman ve ark., 2017; McCharty ve ark.,
2010; Oleson, 2012). Kentsel ve kirsal
alanlarin iklim degisikligine farkli tepki
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gosterebildigi ana mekanizmalar hava
(riizgar hiz1 ve bulut), evapotranspirasyon
ve  antropojenik  1s1  salivermesidir
(McCarthy ve ark., 2010; Hoffmann ve ark.,
2012; Oleson, 2012). Iklim degisikligi
nedeniyle topraklar kurudugunda, kirsal
bitki su tiiketimi azalirken, daha az ¢iplak
topragt olan kentsel alanlar daha az
etkilenebilir ve bitki su tiiketiminde daha az
azalma yasayabilir (Oleson, 2012). Bu
durum, kirsal alanlarin iklim degisikligiyle
kentsel alanlardan daha fazla 1sinmasina ve
buharlasma ve gizli 1s1 akisinda daha biiyiik
bir azalmaya neden olabilir (Oleson, 2012).
Antropojenik  1s1  salimimi,  binalarin
1sitilmasi ve sogutulmasi, arag kullanimi ve
insan metabolizmast gibi insan
faaliyetlerinden salinan 1s1dir (Sailor ve Lu,
2004). Iklim degisikligi ile artan sicakliklar
nedeniyle binalarda kullanilan klima
miktarindaki artig, sehirlerde antropojenik
1s1 salmimini artiracak, UHI'yi daha da
artiracak ve yiiksek enlemli sehirlerde
gerekli olan 1sitma miktarindaki diistisler
antropojenik 1s1  salimmmmi ve UHI'yi
azaltacaktir. (Oleson, 2012). Yapilan ¢ok
sayida caligma kentsel alanlar ve yagis
arasindaki iligkiyi ortaya koymustur. Bu
calismalar genellikle metropolitan alanlar

ve kirsal ¢evre arasindaki karsilastirmalara
dayanmaktadir. Kentlesmenin  yagis
rejimini etkiledigi konusunda genel bir fikir
birligine varilmistir fakat kentlesmenin
yagislar1 etkiledigi mekanizmalar tam
olarak anlagilamamistir (Shepherd, 2005;
Lowry, 1998). Tartisilan mekanizmalar
arasinda 1) kentsel ortamda artan yiizey
puriizliliigine baglhh olarak  gelismis
yakinsama (Thielen ve ark., 2000) kentsel
1s1 adas1 (UHI) nedeniyle dengesizlestirme -
sinir tabakasinin termal bozulmasi ve bunun
sonucunda UHI'nin asag1 dogru ¢evrilmesi,
sirkiilasyon ~ veya  UHI  tarafindan
olusturulan konvektif bulutlar (Shepherd ve
ark., 2002), kentsel yogunlagsma cekirdegi
kaynaklar1 i¢in kentsel ortamda gelistirilmis
aerosoller (Molders ve Olson, 2004)
cokeltici sistemleri kentsel golgelik veya
ilgili  stireclerle catallastirmak  veya
yonlendirmek (Bornstein ve Lin, 2000).
Alan Calismasi: Konya

Calisma, Tiirkiye’nin I¢ Anadolu
Bolgesi’nde yer alan ve merkez ilgeleri
Karatay, Meram ve Selguklu olan Konya
kentinde yapilmistir. Kentsel makroform 3
ilcede toplam 160 mabhalleyi

kapsamaktadir.

Harita 1 alsma alanmni olust
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Metodoloji

Calisma  kapsaminda  Oncelikle
Konya kentinde yillar igerisinde gelisen
kentsel  yapili  alan  dinamiklerini
degerlendirmek  hedeflenmis ve bu
kapsamda Arazi Tiiketim Oarani/Land
Consumption Rate (LCR) ve Arazi Emme

Katsayisi/Land  Absorption  Coefficient
(LAC) kullanilmistir. LCR  bir gesit
kompaktlik gostergesi olarak

nitelendirilebilir. LCR degeri yiiksekligi
kentin yogunlugunu, LAC ise kentsel
alanlarin tiiketimini ifade eder (Sharma,
Pandey ve Nathawat, 2012).

LCR =A/P

A = Yapilagmis alan (ha)

P = Niifus

3

Mann-Kendall Testi

Mann-Kendall hidro-
meteorolojik zaman serilerinin
belirlenmesinde kullanilan ydntemlerden
birisidir. Mann-Kendall testi
mevsimselligin ortadan kaldirildig: verilere
uygulanmaktadir (Zhang ve ark., 2001; Yue
ve ark., 2002°den aktaran Biiyiikyildiz ve
Berktay, 2004). Test yardimi ile hesaplanan
“S” degerinin pozitif ¢ikmasi artan bir
trendi, negatif ¢ikmasi ise azalan trendi
ifade etmektedir. Mann-Kendall testinin
avantaj1 eksik verilere olanak tanimasi ve
verilerin belirli bir dagilima uyma kisitinin

testi

Harita 2. Sicaklik ve yagis verilerinin alindig1 7 istasyonun konumlart
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LAC=(A 2 -AD/(P 2 -P 1)

Al ve A2 = Yillar arasindaki yapilagmis
alan farki (ha)

P1 ve P2 = Yillar arasindaki niifus farki
Calisma kapsaminda ele alinan diger bir
konu ise Konya kent merkezinde bulunan
(Meram, Sel¢uklu ve Karatay ilgeleri) 7
istasyondan alinan veriler dahilinde aylik
sicaklik ve yagis trendindeki degisikliklerin
saptanabilmesidir. Bu c¢er¢cevede Mann-
Kendall testleri ve Sen’s Slope yapilmistir.
Fakat her istasyonun her yila iliskin
verisinin olmamasi nedeniyle analizler

istasyon Ozelinde yapilamamistir. Bununla
beraber ¢alisma kapsaminda ge¢mis yillara
ait arazi kullanim verilerinin detaylarina
erisilememistir.

T e M
4

-y

bulunmamasidir (Yu ve ark., 1993’ten
aktaran Biiylikyildiz ve Berktay, 2004).
Mevsimsel Mann-Kendall Testi
Mevsimsel ~ Mann-Kendall  testi
zaman  serisinde  normallik  sartina
bakilmaksizin mevsimsel degiskenli zaman
serileri igin kullanilabilir (Hirsch ve ark.,
1982; Yu ve ark., 1993’ten aktaran
Biiyiikyildiz ve Berktay, 2004).
Sen’s Slope (Sen’in Trend Egim Metodu)
Sen tarafindan ifade edildigine gore;
genel olarak bir zaman serisindeki trendin
bliytikliigii ya regresyon analizi (parametrik
test) kullanilarak ya da Sen’in trend egimi
yontemi kullanilarak belirlenmektedir (Jain
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ve Kumar, 2012). Eger zaman serisinde
lineer bir trend mevcut ise gercek egim
(birim zamandaki degisim) parametrik
olmayan bir metot kullanilarak
belirlenebilir. Bu metot veri hatalarindan
veya ekstrem degerlerden etkilenmeyen ve
eksik  degerlerin  bulundugu kayitlara
uygulanabilmektedir (Yu ve ark., 1993’ten
aktaran Biyiikyildiz ve Berktay, 2004).
Hesaplamalar sonucunda elde edilen Q
degerlerinin  medyant Sen’in  Egim
Estimatorii yani s6z konusu lineer trend
egim parametresini tahmin etmek icin ilgili
bir istatistiktir. N adet Q degerinin medyani
aliarak 1lgili gozlemin birim zamandaki
degisimi  belirlenir  (Biylikyildiz  ve
Berktay, 2004).

Kentsel Yayllma

Kentsel yayilmaya dair yapilan
literatiir taramasinda yayilmanin varligini
gosteren etkenlerden birisi olarak sik¢a s6z
edilen dinamik niifusun artigina ragmen
kentsel yogunlugun azalmasi durumudur.
Konya ili ornegi {lizerinden bu durum
smandiginda; 1965 yilindan 2018 yilina
kadar yasanan 5,4 katlik bir niifus artisina
ragmen; yogunlukta 4,2 oraninda bir azalis
saptanmistir. Bu durum Konya ilinin
niifustaki artigin  gerektirdiginden daha
biiyilk bir alana yerlesme trendinin
oldugunu kanitlamaktadir. Bu trend ise
kentsel yayilma olarak ifade edilmektedir.

Tablo 1. Calisma alanina ait niifus ve yapilagmis alan verileri, Kaynak: TUIK, Kent Atlas:

Yil Merkez Yapilasmis Alan | Yapilagmus Alanmn
Niifusu (ha) Makroform I¢indeki Oram

1965 242.414 746 ha %95.1

1975 339.203

1985 521.287

2000 830.796

2006 1.019.755 12244.48 ha %66.93

2012 1.154.541 14495.71 %67.36
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2018

1.314.824

16914.10 ha

%78.44

2010

2019

Resim 1. Konya kent merkezinin makroformuna dair Google Earth goriintiileri
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Google Earth tizerinden alinan
1985, 2000, 2010 ve 2019 goriintiilerine
bakildiginda ise kent makroformundaki
degisim net olarak gozlenmektedir. Bu
goriintiiler ~ baz  alimarak  yapilacak
yorumlamalardan ¢ikan sonu¢ kentin
ozellikle kuzey-giiney aksinda yayilma

gosterdigidir. 1985 yilinda daha kompakt
bir sekil ¢izen kent 2019 yilina gelindiginde
kuzey-giiney aksina dogru genislemis bir
elipsi andirmaktadir. Son yillara ait veriler
tizerinden LCR ve LAC degerlerini
hesaplayarak bir okuma yapacak olursak
sonuglar su sekilde degerlendirilebilir;

YIL LAC (ha/kisi)
1965-2006 0.0147
2006-2012 0.0242
2012-2018 0.0158
YIL LCR (ha/kisi)
1965 0.003
2006 0.006
2012 0.007
2018 0.008

* LCR yani arazi tiiketim oraninin verilen
yillar boyunca diizenli artis gosterdigi,
* LAC’ye gore 1965-2006 ve 2006-2012
yillar1 arasinda yogunlugun azalarak
yayilmanin arttigi,
* 2012-2018 yillar1 arasinda ise kentin
yapisinin daha yogun ve kompakt oldugu
goriilmektedir.
Sicaklik Verilerinin Analizi
Mann-Kendall testine bakildiginda;
n degeri hesaplamadaki eksik degerler harig
yillik degerlerin sayisini ifade etmektedir. Z
degerinin pozitif olmasi artan trendi, negatif
olmast azalan trendi gOstermektedir.
Significance ise sonuglarin anlamlilik
seviyelerini gosterir ve *** o = 0.001
anlamlilik diizeyinde egilimi; ** a =0.01
anlamlilik diizeyinde egilimi, * a =0.05
anlamlilik diizeyinde egilimi ve + o = 0.1
anlamlilik diizeyinde egilimi
gostermektedir. Significance slitunun bos
olmast icin 0.1 anlamhilik diizeyinin
istiinde bir egilim oldugunu ifade
etmektedir. Test istatistiginin mutlak
degerinin, biitiin testlerde 0.05 olarak alinan
o anlamliblk  seviyesindeki  z=1.96
degerinden biiyilkk olmast durumunda
trendin varligina karar verilmigtir. Aksi
durumda istatistiksel olarak 6nemsiz olup
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herhangi bir trendin olmadigi sonucuna
vartlmigtir. “S” degeri pozitif ise artan bir
trendin, negatif ise azalan bir trendin varlig1
s6z konusudur.
Mann-Kendall Test Sonug¢lari

Bu Dbilgilerin 1s18inda  bakildig
zaman; aylar bazinda 1960-2019 yillan
arasinda kasim, aralik ve ocak aylarinda
sicaklik degerlerinde azalan bir trend
gozlenmektedir. Bu 3 ay haricinde tim
aylarda sicaklik degerleri bazinda artan bir
trende rastlanmigtir. Mevsimlere gore
bakildiginda ise kis ayinda azalan trend
goriiliirken; diger tim mevsimlerde artan
bir trend mevcuttur. Degerlerin anlamlilig1
sorgulandiginda ise; aylar bazinda haziran,
temmuz, agustos ve eylil aylarindaki
degerlerin anlamlilik seviyesi 0.001 iken;
mayils ve ekim ayma ait degerler 0.1

anlamlilik  seviyesine sahiptir. Diger
aylarda 1se anlamlilik seviyesi 0.1’den
yiiksektir. Mevsimsel olarak

degerlendirildiginde aylarla Ortiisen bir
sonu¢ ¢ikmis ve yaz aymna ait degerlerin
anlamlilig1 0.001 olarak saptanmistir. Buna
karsin  sonbahar 0.05 iken; diger
mevsimlerin anlamlilik seviyesi 0.1’den
yiiksektir.
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Tablo 2. 1960-2019 yillar1 arasinda sicak verileri baz alinarak yapilan Mann-Kendall test sonuglari

Ik Y1l Son Yil n Test Z Significance

Ocak 1960 2019 60 -0,22

Subat 1960 2019 60 0,59

Mart 1960 2019 60 0,94

Nisan 1960 2019 60 0,72

Mayis 1960 2019 60 1,70 +
Haziran 1960 2019 60 3,49 Fxk
Temmuz 1960 2019 60 3,44 Fxk
Agustos 1960 2019 60 3,95 Fxk
Eyliil 1960 2019 60 3,36 Fxk
Ekim 1960 2019 60 1,70 +
Kasim 1960 2019 60 -0,32

Aralik 1960 2019 60 -0,90

Yillik 1960 2019 60 2,58 *x
Ilkbahar 1960 2019 60 1,55

Yaz 1960 2019 60 4,75 Fxk
Sonbahar 1960 2019 60 2,38 *
Kis 1960 2019 60 -0,23

ke

dete

Ocak ayina ait 1960 ve 2019 yillar
arasindaki sicaklik degerlerine bakildiginda
genel anlamda trendin ayni devam ettigi
goriilmektedir. Y1l bazinda detayli olarak
incelendiginde ise 1990 yilindaki ortalama
sicaklik degerinin diger yillara gore daha
diisiik oldugu goriilmektedir. Subat aylarina
dair sicaklik veriler incelendiginde ortalam.

Grafik 1. 1960-2019 yillar1 arasindaki Ocak ve Subat aylarina ait ortalama sicakliklar

sicaklik degerinin en diisiik oldugu yi1l 1992
olarak gozlemlenmektedir. Ozellikle 2010
yilindan itibaren ise ortalama sicaklik
degerlerinde artis oldugu saptanmistir. 1992
yil1 gbz ardi edilirse; genel olarak 1960 ve
2010 yillar1 arasindaki ortalama sicaklik
degerlerinin  trendinde bir degisiklik
olmadigi soylenebilmektedir.

Month is [1]

Marih % [4]

Grafik 2. 1960-2019 yillar1 arasindaki Mart ve Nisan aylarina ait ortalama sicakliklar
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1960-2019 yillar1 arasindaki mart
aylarma ait sicaklik degerleri
incelendiginde; 1987 yilindaki ortalama
sicaklik degerinin diger yillara gore en
disik seviyede oldugu saptanmistir.
2000’11 yillardan itibaren ise ortalama
sicaklik  degerlerinde artis  yasandigi

goriilmektedir. Nisan aylarina ait sicaklik
degerlerinde goze carpan 2019 yilia ait
nisan ay1 ortalama sicakliginin diger yillara
gore daha  disik olma  egilimi
gostermesidir. Buna ek olarak son yillarda
ortalama sicakligin artis egiliminde oldugu
saptanmistir.

Month is [5]

® p p
o o o

date

Month is [6]
— ORTALAMA_SICARLIK_C

e )

date

w° e

Grafik 3. 1960-2019 yillari arasindaki May1s ve Haziran aylarina ait ortalama sicakliklar

1960-2019 yillart arasindaki Mayis ayina
dair sicaklik verileri incelendiginde; 1987
ve 2016-2017 yillarinin benzer bir trend
gostererek ortalama sicakliklarinin  diger
yillara goére daha disik oldugu
saptanmistir. Buna ek olarak 2008 yilinda
maylis ay1 i¢in ortalama sicakligin diger

yillara gore daha yiiksek oldugu tespit
edilmistir. Haziran aylarma dair sicaklik
verileri analiz edildiginde; 2015 yilindan
sonra ortalama sicakliklarda ciddi bir diisiis
oldugu goze saptanmistir. Buna ek olarak;
2000-2010 yillar1 arasinda ise genel bir artig
egilimine rastlanmstir.

Murith s [7]
— DHTALAMA_ SICAKLIK *C

] I AN
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Manth is (8]

Grafik 4. 1960-2019 yillar1 arasindaki Temmuz ve Agustos aylarina ait ortalama sicakliklar

1960-2019 yillar1 arasindaki Temmuz
aylarina ait sicaklik degerleri analiz
edildiginde; ortalama sicakliklarin 2015
yilindan itibaren diger yillara nazaran
oldukca diisik oldugu goriilmektedir.
Agustos aylarina ait sicaklik degerleri
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incelendiginde; 1985 yili ve 2015-2016
yillarinda ortalama sicaklik degerlerinin
distiigli  saptanmistir. Buna ek olarak
agustos aylar1 i¢erisinde ortalama sicakligin
en yliksek oldugu yil ise 2010°dur.
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Grafik 5. 1960-2019 yillar arasindaki Eyliil ve Ekim aylarina ait ortalama sicakliklar

1960-2019 yillar1 arasindaki Eyliil aylarina
ait veriler analiz edildiginde; en diistk

ortalama

sicakliga

1961

yilinda

rastlanmaktadir. Bunun yani sira; 1995,
2010, 2015 ve 2017 yillarinin ise genel

trend igerisinde ortalama sicakliklarinin en
yliksek oldugu yillar oldugu tespit
edilmistir. Ekim aylarina ait sicaklik verileri
analiz edildiginde; ortalama sicakliklarda
dengeli bir dagilim oldugu goriilmektedir.
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Grafik 6. 1960-2019 yillar1 arasindaki Kasim ve Aralik aylarina ait ortalama sicakliklar
1960-2019 yillar1 arasindaki Kasim aylarina minimum  degerlere  sahip  oldugu

ait sicaklik verileri incelendiginde; 1989,
1997 ve 2002 yillarina ait ortalama
sicakliklarin genel ortalamalara goére bir
hayli diisiik oldugu goriilmektedir. Bunun
aksine; 1968 ve 2010 yillarina ait ortalama
sicakligin ise en yliksek degerlere sahip
oldugu saptanmistir. Aralik aylarina ait
sicaklik verileri analiz edildiginde; 1986,
2003, 2012 ve 2014 yillarma ait ortalama

sicakliklarin

genel

trend

igerisinde
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gozlenmektedir. Buna ek olarak; 1991,
1997, 2010, 2013 ve 2015 yillarin ise
ortalama sicakliklar bazinda maksimum
degerlere sahip olduklar1 saptanmaistir.
Sen’s Slope Analiz Sonug¢lari

Yil bazinda ortalama sicakliklar
incelendiginde ise; 1960-2019 yillan
arasinda ortalama sicakliklarda dengeli bir
dagilim gozlenmistir. Anlamli bir artis veya
azalis trendine rastlanmamaktadir.
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Grafik 7. Sen's slope analizine gore ilkbahar ve yaz mevsimine ait ortalama sicaklik degerleri

Mart, Nisan ve Mayis aylarin1 kapsayan
ilkbahar dénemi i¢in yapilan Sen’s Slope
analizinde 1960-2019 yillar1 arasindaki
ortalama sicakliklarin genel egimden
farklilagmadig1 saptanmistir. Yani ilkbahar

Temmuz ve Agustos aylarini kapsayan yaz
donemi i¢in yapilan Sen’s Slope analizinde
1960-2019 yillar1 arasindaki ortalama
sicakliklarin genel egimden farklilagmadigi
saptanmistir. Yani yaz donemi i¢in artan

doénemi igin artan veya azalan bir trendden veya azalan bir trendden bahsetmek
bahsetmek miimkiin degildir. Haziran, miimkiin degildir.
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e
14,00 “‘. . - e __a ’ o . . [ ) .
e ° . o . é : e pe . L
10,00 ° 2,00 ™ e @
H e o
x 80 ® Data T 00 ° ..- LA '. ® Data
6,00 —Sen's estimate = 1950 19608 197081980 1'0. 2000 @2010 QO20 2030 ——Sen's estimate
4,00 -2,00 o ®
L ]
2,00
4,00 L]
0,00 ®e
1950 1960 1970 1980 1990 2000 2010 2020 2030
Year 00 Year

Grafik 8. Sen's slope analizine gore sonbahar ve ki mevsimine ait ortalama sicaklik degerleri

Eylil, Ekim ve Kasim aylarim1 kapsayan
sonbahar donemi i¢in yapilan Sen’s Slope
analizinde 1960-2019 yillar1 arasindaki
ortalama sicakliklarin  genel egimden
farklilagsmadig1 saptanmistir. Yani sonbahar
donemi i¢in artan veya azalan bir trendden
bahsetmek miimkiin degildir. Aralik, Ocak
ve Subat aylarini kapsayan kis donemi i¢in
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yapilan Sen’s Slope Analizinde 1960-2019
yillar1 arasindaki ortalama sicakliklarin
genel egimden farklilastigi  sonucuna
ulagilmistir. Buna goére bazi yillarda
mevsimsel ortalama sicaklik genel trendden
daha diisiikken; baz1 yillarda daha
yiiksektir.
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Grafik 9. Sen's Slope Analizine Gore Yillik Ortalama Sicaklik Degerleri

1960-2019  yillarim1  kapsayan  yillik
ortalama sicaklik degerleri ile yapilan Sen’s
Slope analizinde Sen’in egim trendinden
farklilasan degerlere rastlanmamaktadir.
1960-2019 yillar1 arasindaki ortalama
sicaklik degerleri genel trend etrafinda
toplanmaktadir. Yani artan veya azalan bir
trendden s6z etmek miimkiin degildir.
Yagis Verilerinin Analizi

Mann-Kendall Test Sonuclar:

Daha 6nce bahsedildigi iizere Z degerinin
pozitif olmasi artan, negatif olmasi azalan
trendi ifade etmektedir. Bu bilgi
dogrultusunda tablo yorumlanacak olursa;
Subat, Mart, Mayis, Temmuz ve Aralik
aylarinda azalan bir trend mevcuttur.
Mevsimsel  bazda  bakildiginda  ise
ilkbaharda azalan bir trendin varhigi sz
konusudur.

Tablo 3. 1960-2019 yillari arasinda yagis verileri baz alinarak yapilan Mann-Kendall test sonuglari

Ik Y1l Son Yil n Test Z Significance

Ocak 1960 2019 60 0.87

Subat 1960 2019 60 -2.09 *
Mart 1960 2019 60 -0.98

Nisan 1960 2019 60 0.85

Mayis 1960 2019 60 -0.98

Haziran 1960 2019 60 0.29

Temmuz 1960 2019 58 -0.14

Agustos 1960 2019 47 -0.36

Eyliil 1960 2019 54 0.93

Ekim 1960 2019 60 0.27

Kasim 1960 2019 59 0.91

Aralik 1960 2019 60 -1.09

Yillik 1960 2019 60 0.27

Ilkbahar 1960 2019 60 -0.47

Yaz 1960 2019 60 0.22

Sonbahar 1960 2019 60 1.22

Kis 1960 2019 60 -0.48
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Grafik 10. 1960
1960-2019  yillar1  arasindaki  ocak
aylarindaki toplam yagis miktarlarina

bakildiginda; 1967, 1981 ve 2014 yillarinda
yagls  miktarinda  maksimum  artis
goriilmektedir. 1973, 1988, 1992, 1998 ve
2001 yillarinda ise yagis miktarlarinda
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-2019 yillan arasindaki Ocak aylarina ait toplam yagis miktari

diisiislerin  oldugu ve bu diisiislerin
minimum seviyede oldugu tespit edilmistir.
Buna ek olarak; 2008 yili ve sonrasinda
toplam yagista artis trendi gozlenirken;
1976-2001 yillar1 arasinda azalis trendi
gozlenmektedir.
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Grafik 11. 1960-2019 yillar1 arasindaki Subat aylarina ait toplam yagis miktart

1960-2019 yillar1 arasindaki subat aylarina
ait toplam yagis miktarlarina bakildiginda;
1961 yilina ait toplam yagis miktarinin en
fazla oldugu goriilmektedir. 1990-2002
yillart arasinda toplam yagis miktarlarinin

yaklasik olarak ayni oldugu
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Grafik 12

1960-2019 yillar1 arasindaki mart aylarina
ait toplam yagis miktarlarina bakildiginda;
1987 ve 1996 yilinda toplam yagis
miktarindaki maksimum degerlere
rastlanmaktadir. Buna ek olarak; 1972,
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sOylenebilmektedir. Benzer durum 1983-
1988 yillar1 arasinda da mevcuttur. 1983 ve
1988 yillar1 arasinda ve 1994-1999 yillart
arasinda yagis trendinin sabit bir sekilde
seyrettigi gdzlenmistir.

MAPMAM

1992
1994
1996
1998
2000
2002
2004
2006
2008
2010
2012
2014
2016
2018

. 1960-2019 yillar1 arasindaki Mart aylarina ait toplam yagis miktar

1977, 1990, 1992, 2001 ve 2004 yillarinda
toplam yagis miktarlarinin - minimum
seviyede oldugu saptanmistir. 2012 yili
sonrasinda ise genel yagis trendinde bir
artisa raslanmaktadir.
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Grafik 13. 1960-2019 yillar1 arasindaki Nisan aylarina ait toplam yagis miktart

1960-2019 yillar1 arasindaki nisan miktarinin  ise maksimum seviyede
aylarina ait toplam yagis miktarlarina oldugu saptanmistir. Bunun aksine;
bakildiginda; 1970 yilindan 1981 yilina 1961, 1964, 1970, 1999, 2016 ve 2018
kadar genel bir artig trendine yillarinda ise toplam yagis minimum
rastlanmaktadir. Buna ek olarak; 1977, seviyelerde seyretmistir.
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14. 1960-2019 yillar1 arasindaki Mayis aylarina ait toplam yagis miktari

1960-2019 yillar1 arasindaki mayis haricinde genel olarak trendde marjinal
aylarina ait toplam yagis miktarlarina bir artis veya azalis oldugundan
bakildiginda; 1963,1967, 1975 ve 1986 bahsetmek zordur.

yillarindaki yagis miktarindaki artig

Haziran
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Grafik 15.1960-2019 yillar1 arasindaki Haziran aylarina ait toplam yagis miktart

1960-2019 yillar1 arasindaki haziran sonra yagis trendinde bir artis oldugu
aylarina ait toplam yagis miktarlarina sOylenebilmektedir. Buna ek olarak;
bakildiginda; 1964, 1997, 2004, 2011, 1965-1972 ve 1974-1996 yillar1 arasinda
2015 ve 2019 yillarinda marjinal bir artis kiigiik dalgalanmalar haricinde bir trend
gozlenmektedir. Ozellikle 2010 yilindan varligindan s6z etmek miimkiin degildir.
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Grafik 16. 1960-2019 yillar1 arasindaki Temmuz aylarina ait toplam y

1960-2019 yillar1 arasindaki temmuz

aylarina ait toplam yagis miktarlarina
bakildiginda; 1967-1973 ve 1986-1996

1986
1988
1990
1992
1994
1996
1998
2000
2002
2004
2006
2008
2010

2012
2014
2016
2018

ag1s miktari

gozlenmektedir. Bunun akssine; 2009-
2017 yillar1 arasinda trend azalis1 goze
carpmaktadir. 2018 yilindan sonra ise

yillar1 arasinda bir trend artist tekrar bir artis donemine girilmistir.
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Grafik 17. 1960-2019 yillar1 arasindaki Agustos aylarina ait toplam yagis miktart
1960-2019 yillar1 arasindaki agustos maksimum seviyede oldugu

aylarina ait toplam yagis miktarlarina

bakildiginda; 1971, 1983, 1986 sonrasinda yagis trendinde bir diisiisten
yillarinda toplam yagis miktarinin s0z edilebilmektedir.
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Grafik 18. 1960-2019 yillar1 arasindaki Eyliil aylarina ait toplam yagis miktar
1960-2019 yillar1 arasindaki eyliil marjinal bir artik dikkat ¢cekmektedir.

aylarina ait toplam yagis miktarlarina
bakildiginda; 1968, 2002, 2008 ve 2014
yillarinda toplam yagis miktarinda
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goriilmektedir. Buna ek olarak; 2008 yil1

Buna ek olarak; 1969-1976 ve 1980-
1990 yillar arasinda sabit bir trend s6z
konusudur.
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Grafik 19

1960-2019 yillar1  arasindaki ekim
aylarina ait toplam yagis miktarlarina
bakildiginda; 1973-1980 yillar1 arasinda
ve 2005-2015 yillar1 arasinda artan bir
trend soz konusudur. Buna ek olarak;
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. 1960-2019 yillar1 arasindaki Ekim aylarina ait toplam yagis miktari

maksimum toplam yagis miktarlar1 1976
ve 1997 yillart arasinda g6zlemlenirken,
minimum toplam yagis miktarlar1 ise
1966, 1984, 1986, 1992, 2001, 2004 ve
2016 yillarinda gozlemlenmektedir.
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Grafik 20. 1960-2019 yillar1 arasindaki Kasim aylarina ait toplam yagis miktari

1960-2019 yillar1 arasindaki kasim
aylarina ait toplam yagis miktarlarina
bakildiginda; 1992-1997 ve 2003-2009
yillar1 arasinda artan bir trend soz
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Grafik 2

1960-2019 yillar1 arasindaki aralik
aylarina ait toplam yagis miktarlarina
bakildiginda; 1963-1969 ve 1996-2003
yillar1 arasinda artan bir trende
rastlanmaktadir. Buna ek olarak; genel

konusudur. Maksimum toplam yagis
miktarina ise 1996 yilinda
rastlanmaktadir.

Aralik
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2004
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. 1960-2019 yillar1 arasindaki Aralik aylarina ait toplam yagis miktari

anlamda 1974-1991 yillart arasinda
trend degisikliginden s0z
edilememektedir. 2004-2006 arasinda
ise minimum toplam yagis miktarina
rastlanmaktadir.
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Grafik 22. 1960-2019 yillar arasindaki toplam yagis miktarlari

1960-2019 yillar1 arasindaki yillik bazda
toplam yagis miktarlarina bakildiginda;
1968-1973, 1987-1993 ve 2014-2019
yillar1 arasinda azalan bir trendin
varligindan s6z etmek miimkiindiir.
Buna ek olarak; 1976-1984 ve 2002-
2008 yillar1 arasinda mevcut trendin
korundugu dikkat cekmektedir.
Sen’s Slope Analiz Sonuclari

Mart, Nisan ve Mayis aylarmi
kapsayan ilkbahar donemi icin yapilan

Sen’s Slope analizinde 1960-2019 yillar1
arasidaki toplam yagis miktarinin genel
trendden  bir  hayli  farkhilastig
goriilmektedir. Sen’s tahmin dogrusunun
altinda kalan degerler azalan trendi ifade
ederken, ustiinde kalanlar artan trendi
ifade etmektedir. Buna gore; bazi
yillarda artan trende rastlanirken bazi
yillarda azalan trend mevcuttur.
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Grafik 23. Sen's Slope Analizine Gére Ilkbahar ve Yaz Mevsimine Ait Toplam Yagis Degerleri

Haziran, Temmuz ve Agustos aylarini
kapsayan yaz donemi i¢in yapilan Sen’s
Slope analizinde 1960-2019 yillar
arasindaki toplam yagis miktarinin genel
trendden  bir  hayli  farklilagtig
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goriilmektedir. Ozellikle 2010 yilindan
sonrasi i¢in yagis trendinde bir artis
oldugu bir hayli dikkat ¢ekicidir. Bunun
aksine; 1960-2000 doneminde ise
genellikle azalan bir trend mevcuttur.



MAS Journal of Applied Sciences 7(2): 452-473, 2022

100,00

50,00

IX-XI

0,00

Year

1940 1960 1980 2000 2020 2040

100,00

50,00

Xll-11

0,00 T T T T T 1
1940 1960 1980 2000 2020 2040

Year

Grafik 24. Sen's slope analizine gére sonbahar ve ki mevsimine ait toplam yagis degerleri

Eyliil, Ekim ve Kasim aylarin1 kapsayan
sonbahar donemi i¢in yapilan Sen’s
Slope analizinde 1960-2019 yillar
arasindaki toplam yagis miktarinin genel
egimden farklilastigi saptanmistir. Bu
dogrultuda bakildiginda; 1960’11 yillarin
ortasinda ve 2017 yilinda dikkat ¢ekici
bir trend artigina rastlanmaktadir. Aralik,

Ocak ve Subat aylarmi kapsayan kis
donemi i¢in yapilan Sen’s Slope
Analizinde 1960-2019 yillar1 arasindaki
toplam yagis miktarinin genel egimden
farklilastigt sonucuna ulagilmistir. En
dikkat ¢ekici olan ise 1970 yilindaki
artigtir.
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Grafik 24. Sen's slope analizine gore yillik toplam yagis degerleri

1960-2019 willarin1  kapsayan yillik
toplam yagis degerleri ile yapilan Sen’s
Slope analizinde Sen’in egim trendinden
farklilagsmalar goriilmektedir. Bu durum
mevsimsel bazda elde edilen sonug ile
tutarlidir. Grafige gore; 1970 ve 2017
yilindaki ~ marjinal  artig  dikkat
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¢ekmektedir. Bunun aksine; 1972 ve
1999 yillarinda ciddi bir trend azalisi
mevcuttur.

SONUC
1930’lu  yillarda ~ Amerikan
kentlerinin en biiylik sorunlarindan birisi
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olan kentsel yayilma kavrami kentsel
alan artisinin  yanit sira yogunlukta
azalma olmasi durumunda ortaya
¢ikmaktadir. Tek basina kentsel alan
artist kentsel yayilmay1
karsilamamaktadir. Artan niifus ig¢in
ihtiyac duyulandan daha fazla alanin
yapilasmis  olmasi;  dolayis1  ile
yogunlugun azalmasi durumu kentsel
yayilma i¢in kritik bir noktadir. Bunun
yami sira farkli kentsel fonksiyonlarin
birbirinden ayr1 yer se¢mesi, giiclii
karayolu baglantilarinin olmasi fakat
zaylf toplu ulagim sisteminin olmasi
kentsel yayilmanin  karakteristikleri
arasindadir. Kentsel yayilma yerine daha
kompakt bir kentsel biiyiime tesvik
edilmelidir. Ciinkii kentsel yayilmanin
ekonomik, ekolojik ve sosyal olmak
lizere bircok boyutta olumsuz etkileri
gozlemlenmektedir. Kentsel yayilma
dogal alanlar (tarim alanlari, orman
alanlari, sulak alanlar vb) {izerinde
yapilasma  baskisini  artirarak  bu
alanlarin niteligini kaybetmesine neden
olmaktadir. Bunun haricinde otomobil
sahipliligindeki artisla tetiklenen kentsel
yayilma; gittikce daha fazla otomobil
bagimhilign  yaratmis ve  bunun
sonucunda hava kirliligi, sera gazi
emisyonlarinin artis1 gibi bir¢ok seyi
tetiklemistir. Tiim bu etkenler ise bir¢ok
farkli nedenle birlikte iklim degisikligine
neden olmaktadir. Bu durum son
donemlerde iklim degisikliginin bir
nedenin de kentle olup olmadigini
sorgulamaya sebep olmus ve literatiirde
bunu dogrulamaya yonelik farkli
calismalarin yapildig1 goriilmiistiir. Bu
durumun en net gostergesi ise sicaklik ve
yagls  rejimlerindeki  degisikliktir.
Literatiirde yapilan c¢aligmalar bu
parametrelere odaklanarak hazirlanmig
ve bu durumu destekleyen sonuglar
ortaya konulmustur. Fakat bu yaklasim
farkli dinamikleri olan ya da cografi
konumu nedeniyle farkli etkilere maruz
kentler i¢in de bir kabul olarak
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diisiiniilmeli midir? iklim degisikliginin
cok degiskenli etkilerini ele almak i¢in
bazi kabullerin yeterli olmadigini ortaya
koyan bir ¢cok ¢alisma da bulunmaktadir.
Benzer sekilde bu calismada Konya ili
lizerinden kentsel yayilma ve iklim
degisikligi iligkisi kurulmak istenmistir.
Ik olarak Konya ili’nde kentsel yayilma
oldugunun kanitlanabilmesi i¢in 1965
yilindan 2018 yilina kadar niifus artiglar
ve yapilagsmis alan artiglari incelenmis ve
yogunluk  hesaplanmistir.  Yapilan
hesaplamalara gére Konya {li’nde
kentsel yayilma oldugu kanitlanmustir.
Ikinci asamada ise sicaklik ve yagis
verileri lizerinden Mann-Kendall ve
Sen’s Slope analizi yapilarak iklimsel
trendlerde ne gibi degisiklikler oldugu
ortaya konulmak istenmistir. Nitekim bu
noktada beklenilenin aksine Konya ili
merkez ilgelerinde ~ bulunan 7
istasyondan alinan sicaklik verilerine
yapilan testler sonucunda herhangi bir
trende  rastlanmamistir.  Mevsimsel
bazda bakildiginda kis mevsiminde
azalan bir trende rastlanmistir. Fakat
1960-2019 yillar1 arasinda anlamli bir
trendin varligi ispat edilememistir.
Bununla beraber ayni yillar arasinda
yagis degerlerinin trendi incelendiginde
1968 - 2000 yillar1 arasinda hafif azalan
trend  gozlemlenmistir. ~ Mevsimsel
olarak yagis trendi incelendiginde
ilkbahar yagislarinda 2007 yilina kadar
azalan bir trend oldugu goriilmektedir.
2008 yil1 ve sonrasinda hafif artan bir
trend egilimi tespit edilmistir. Ayrica kis
aylarindaki  yagislar  incelendiginde
ozellikle 2008 yilindan sonra énemli bir
azalis egilimi  goriilmektedir. Bu
mevsimlerde diisen toplam  yagis
oranlarinin azalmasit kuraklik ve su
rezervleri iizerinde oldukg¢a etkilidir.
Yani Konya il merkezinde kentsel
yayllma sicaklik  degerlerini  pek
etkilememis gibi goriinse de toplam
yagis miktarini etkilemistir. Sicaklik ve
yagis analizleri birlikte incelendiginde;
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2008 yilmin bir kirilma noktasi oldugu
saptanmistir. Son yillardaki ocak ve
subat aylarindaki sicaklik artigi, ayni
aylardaki yagis miktariin azaligina
karsilik  gelmektedir. Bu durumda
yapilabilecek yorum ise her kentin
barindirdig1 farkli dinamikler nedeniyle
literatiirden  farkli  sonuclar  elde
edilebilecegidir. Konya ili iizerinden
yapilan caligmada da literatiirdeki genel
yargidan sicaklik degerleri bakimindan
farkl1 bir sonuca ulasilmstir.
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Abstract

This article sheds light on the Moroccan-Algerian conflict over Western Sahara that has been a
perplexed conflict for decades. This issue has caused a big concern in security matters not only in the
Maghreb region but also worldwide. Many attempts were initiated to solve this problem by the UN and
some European states, yet, in vain. The issue's complexity derives from the long-lasting clash of positions
between Morocco and Algeria that concerns the legitimate sovereignty since the decolonization of Western
Sahara from Spain in 1975. Consequently, this has made the conflict frozen. The recent consistent and
continuous admissions of many European and Arab states have been and still make an immense frustration
and disappointment to the neighboring country, Algeria, the biggest supporter of the self-determination
plan for the Sahrawi people, and the independence of the Polisario front. Accordingly, this article will be
an evaluation of the motivations behind the support Morocco has been receiving from other states and the
various positions surrounding the conflict and provides a discussion on the parties involved in this conflict.
The significance of this research lies in its ambitious attempt to prove the inevitable Moroccaness of the
Western Sahara based on the latest updates on the case. It also proves that the international recognition is
just a matter of time which automatically signifies the probability of eternal enmity between Morocco and
Algeria.
Keywords: Moroccan sovereignty, autonomy plan, legitimacy, Western Sahara
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INTRODUCTION

The question of Western Sahara
has long been a sensitive subject for
Moroccans, for they consider the former
Spanish colony as part of their country,
1.e., ‘southern provinces.’ The increasing
tensions between Morocco and Algeria
stem from their opposing internal and
external (foreign) policies and their
relations with great world powers.
However, regarding the Western Sahara
issue, Europe, and the UN particularly,
have been following up with changes and
trying to find a middle ground to resolve
the tensions. The decent quality of
relations Morocco maintains with world
powers concerns Algeria as that
extended to them explicitly declaring
their support to the autonomy plan
Morocco suggested in 2007 for a
peaceful resolution to this four-decade
dispute. Indeed, the year 2017 marked
the Moroccan rejoint to the African
Union after a 33-year gap, leaving the
Organisation of African Unity in 1984 to
express its objection to the SADR’s
admission as a member. Morocco’s
decision to rejoin was an indication of “a
new diplomatic energy and confidence”
in its regional policy, while Algeria’s
foreign policy seemed static due to the
impotence of its president, Abdelaziz
Bouteflika. Thus, Morocco managed to
convince more than 20 Arab and African
countries to open consulates in the region

to indicate their support for the
Moroccan claim of  sovereignty.
(Dworkin, 2022). The Moroccan

Autonomy Plan is the latest initiative
Morocco proposed in April 2007. Kofi
Annan, the seventeenth Secretary-
General of the United Nations, received
a letter from the Moroccan King
Mohammed VI in which he affirmed
Morocco’s commitment to a
compromise solution to end the conflict
over the Sahara. Following James Baker,
after the failure of the UN’s Personal
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Envoy to Western Sahara between 1997
and 2004 to reconcile Morocco’s
positions with the separatist Polisario
Front. Eventually, Baker’s first and
second plans escalated the dispute
between Morocco and Polisario. (Writer,
2018). Thus, European countries
throughout the years have been hesitant
about the Moroccan proposal for its lack
of external support. Yet, with time,
Morocco has been strengthening its ties
internationally making more allies that
were welcoming to support its proposal
and even decided to open consulates

representing their countries in the
southern territories. Moreover, the
Moroccan assertiveness and  strict

position of its legitimate potential to
govern Western Sahara attracted more
attention. Particularly, after the Trump
declared the American recognition to the
Moroccan sovereignty over Western
Sahara in December 2020; followed by
Spain, whose shift in position surprised
Algeria, yet encouraged more states to
join the list of countries supporting the
2007 proposal.
Morocco Vs Algeria
independence relations
Since their independence in the
1960s, Morocco and Algeria have long
been in unstable relations due to the
clash of positions and opinions of their
leaders. Each side victimizes itself over
the overrated ambitions of the other. This
resulted in the trust gradually vanishing
between them, and as the conflict has
domestic, regional, and international
implications, it has made it and
seemingly will continue doing so to
reach a close resolution. Though their
rivalry goes back for decades, last year
witnessed one of the most dramatic turns
that made it worse. In August 2021,
Algeria decided to cut diplomatic
relations with Morocco, together with
gas shipments that used to pass through
Morocco to Spain, all as three Algerian

post-
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citizens were Kkilled in the disputed
territory of Western Sahara, which they
blamed the Moroccan forces for.
Morocco and Algeria are two North
African countries that make up the
central and most politically active states
of Maghreb, sharing linguistic (the
Arabic language), ethnic (a numerous
"berberophone” minority), religious
(Islam), and historical (a heritage of
harsh struggle for independence from the
same colonial power) aspects. In
expressions  of  Algero-Moroccan
relations, “the complex relationship of
each with the former colonial power is
often invoked to emphasise moments of
common history, powerful images which
constitute epic, mythologised narratives
of a fraternal nationalist Maghrib. The
anticolonial discourse is federative. This
obvious, almost self-evident, point - the
obsessive reference to a common history
of anticolonialism”. (Stora, 2003). The
1930s until the 1960s marked a period of
tense political, religious, and cultural
anticolonial experiences that both
Morocco and Algeria’s elites commonly
had. In the phase following the
independence of both countries, their
relationships, together with that of
France, were based on the experience
gathered from their interactions with one
another. The Moroccan daily newspaper
'Le Matin du Sahara et di Maghreb," in an
editorial that was published in May
1999, emphasized the possibility of
rapprochement and partnership between
Morocco and Algeria, consequently:
“Qur two countries have sometimes been
joined in a typical relationship. They
faced the same colonizer and fought the
same battle for independence in the name
of the same ideals. They set up solidarity,
understanding, and brotherhood-in-arms
as a common symbol. [...] When French
colonization began with the landing at
Sidi Fredj in 1830," Morocco at once
aligned itself alongside its brother
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country and gave evidence of active
solidarity which never ceased until
liberation in 1962. One can never
adequately emphasize the fact that
Morocco and Algeria have faced
common distress and that in the darkest
hours, Morocco, mobilized entirely
behind her King, stood at the side of
valorous Algeria.” (Stora, 2003). As
Stora stated (2003), King Hassan II, in
April 1999, congratulated Abdelaziz
Bouteflika, the new president of Algeria,
with a long letter in which he expressed
that ‘the Moroccan-Algerian relations
extend far back in history, which were
strongly strengthened in times of
national liberation." From his side, the
Algerian president responded
concerning the joint struggle against
France as the basis for a potential union
between the two countries: "It is hardly
fortuitous that Algeria and Morocco
celebrate together the anniversary of 20
August 1953,6 the day which marks the
battles and epic struggles undertaken by
Algerian mujahidin in solidarity with
their brothers, the Moroccan people, who
on that day lived through the exile of its
symbol, your late father His Majesty
King Muhammed V, and of yourself, an
exile which led you far from your
fatherland, but which affirmed your
patriotism and your spirit of sacrifice for
the independence of Morocco and for the
dignity of its great people, thereby
contributing to the complete liberation of
our great Arab Maghrib.” (Quoted in the
Moroccan newspaper Al-Maghrib 17
May 1999). Both nations share a long
history and culture in common, yet such
sharply opposing political and social
principles were an anticipation of an
endless open conflict. To some extent,
the Sahara issue was an excuse —and a
field far enough from the main
population of both sides— for fraternal
enemies to allow themselves to launch a
state of war. As Morocco got its
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independence in 1956, the country
claimed the Saharan lands that remain to
belong to French Algeria, particularly
the cities of Be'char and Tindouf,
together with part of the Algerian
Sahara. In 1959, some initiatives were
made by the French to negotiate these
lands -with their clear yet invisible
motive  represented in  stopping
Moroccan assistance to the Algerian
revolution- yet, king Mohammad V
refused the proposal, considering that
‘any negotiations entered into with the
French government at this time
concerning Moroccan claims and rights
would be considered a stab in the back of
our combatant Algerian friends'; instead,
the king prefers 'to wait until the
independence of Algeria might give us
an opportunity to lay the question of
borders before our Algerian brothers." In
fact, Morocco was hoping that the
Saharan frontier that the French drew in
the early years of the twentieth century
would be modified in its favor as Algeria
seizes its independence. The expectancy
was high since the Algerian Provisional
Government (GPRA), on July 6th, 1961,
signed a secret agreement with
Mohammad V that predicted the
formation of a 'Moroccan-Algerian
Commission' aimed at resolving the
conflict: the 'territorial problem, created
by the arbitrary imposition of a
delimitation between the two countries
by France, will find its solution though
negotiation between the government of
the Kingdom of Morocco and that of
independent Algeria." (Stora, 2003).
Most importantly, these attributes make
a key element of the identity and
consciousness of the Maghrebians, even
if the masses and elites of the territory
equally share this sense of belonging and
awareness. Yet, despite the strong
similarities  that  characterise  the
Maghreb states and the deep-seated
aspirations toward regional unity, the
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Maghrib has suffered the same intra-
systemic conflicts that have plagued
other regions of Africa.
Legitimacy and sovereignty- Morocco
and the use of the term Sovereignty
The theme of sovereignty has
made it to reach and position itself at the
core of contemporary anthropological
and political thought, particularly the
various forms in which power is
exercised as well as that in which
legitimacy is interpreted. 53 In its
connection to international relations, the
latter was emphasized by Immanuel
Wallerstein; he stated: “Sovereignty is
more than anything else a matter of

legitimacy [that] requires reciprocal
recognition. Sovereignty IS a
hypothetical trade, in which two

potentially conflicting sides, respecting
de facto realities of power, exchange
such recognitions as their least costly
strategy.” (Wallerstein, 2004).
International law has codified this
recognition under self-determination and
territorial integrity principles. Yet, the
way in which sovereignty is defined,
exercised, and legitimized is still in
dispute. In the same context, Abdeslam
Maghraoui states, ‘sovereignty often
means different things to different
nations at different times and has less to
do with power per se than with the
ambiguities that inevitably surround any
evolving  international  principle’.
(White, 2015). Under international law,
‘external’ and ‘internal’ sovereignty are
understood according to what is relevant
and applies to its elements. The first is
related to the state being the territorial
expression of sovereign power, i.e., the
control of an enclosed territory, along
with its ‘position’ in the international
community in relation to other players or
‘states.’56 The expression of external
sovereignty is done with regards to other
states, derived largely not from an
internal source but an external one.
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However, internal sovereignty is central
to the Self-Determination Principle—
which entails “the relationship between
the sovereign power, the people and their
freedom to determine who governs
them.” (White, 2015). Thus, the internal
sovereignty’s legitimacy is obtained
from the nation and the people—seen as
a unity sharing a common culture,
language, and religion— which clearly
proves an efficient and agreeable
presentation of state power. Yet, under
the use of contemporary international
law, these distinctive features of
sovereignty are prone to be confused,
misinterpreted, and expressed regionally
(White, 2015).
Western Sahara Issue
Implications of Sovereignty
The source of the perpetual
nature of this conflict is basic, which is
simply that both sides claim their right to
sovereignty to seize the territory that
cannot be ceded naturally. After all,
sovereignty is a statement that is used
classically to express power that is
exclusive, indivisible, and undividable.
(Dsterud, 1994) Although this definition
has gone through some modifications in
recent years regarding the nature of the
legitimacy of states expressing sovereign
power, it remains basically undisputed in
international law (Chopra 1994). The
dispute of Western Sahara challenges
this traditional position, yet, those
prospective challenges raise suggestions
for an eventual resolution to this conflict.
This dispute combined two completely
different approaches to sovereignty. The
base of the Moroccan position is their
classical definition of sovereignty as the
inherent right of a state to apply its
sovereign power over its territory. The
Polisario Front, on the other hand,
emphasizes  the legitimacy  of
sovereignty solely by reflecting a
nation’s rights that inhabit that territory
to state its sovereign claims over it,

and the
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which reflects the core of self-
determination briefly (Chopra 1994).
The challenge the United Nations is
facing, along with the African Union, is
that none of the two parties has
distinguished between nation and state,
as they both simply claimed that the two
go hand in hand. Therefore, international
law prefers the first definition even if the
pressure was increasing to rather adopt
the last one right after the end of the Cold
War. In fact, as King Hassan said once,
"all Morocco wants is 'the stamp and the
flag', the classic symbols of sovereignty.
Yet that, in essence, is all the Polisario
Front wants too. All else is negotiable."
Consequently, the frequent Moroccan
proposals for internal autonomy and the
United Nations' failure— "sponsored
initiatives," like the suggested plans by
James Baker back when the special
envoy of the United Nations between
1997 and 2004 to the region. Not only
that, but also the unsuccessful four face-
to-face rounds that the United Nations
sponsored as talks between January 2007
and March 2008 at Manhasset, and later
comes Peter Van Walsum's desperate
comments, the special envoy, stating that
the United Nations would have to give
up its support for self-determination,
costing him his position later on. (Joffé,
2010). Polisario Front, being backed by
Algeria, managed to result in critical
problems for Moroccan forces in
Western Sahara. However, the conflict
settled down in the mid-1980s after
Morocco built a massive berm of sand
throughout the border of the area it
managed to control. By the end of the
same decade, there was some ease in the
tensions between the two countries. As
Morocco had severed its diplomatic
relations with Algeria in 1976 yet, in
1988, they were resumed. This limited
settlement facilitated the approval of a
new regional organization comprising
the five Maghreb countries, namely:



MAS Journal of Applied Sciences 7(2): 474-486, 2022

Morocco, Libya, Tunisia, Mauritania,
and Algeria; additionally, in 1989, the
Arab  Maghreb  Union  (AMU).
Nevertheless, in 1991, Morocco and the
Polisario agreed on an UN-sponsored
settlement plan for Western Sahara,
which involved an UN-supervised
ceasefire and a promise to guarantee the
making of a referendum on the territory’s

status within two years. (Dworkin,
2022).
Autonomy plan and self

determination

According to several scholars,
the notion of self-determination goes
back to the American Declaration of
Independence in 1776. Years later, it
grew even more during the French
Revolution in the Preamble to the 1791
Constitution and the Declaration of the
Rights of Man and Citizen, which
emphasized that political association
aims to preserve the natural rights of
liberty, security, property, and resistance
to oppression. Additionally, it stressed
that sovereignty belongs to the nation,
from which every power exercised must
emanate; that freedom can only be
restricted by law; which expresses the
general will of the citizen, either directly
or through representatives. (Hayward
1991) Therefore, The American
Declaration of Independence clarified
that self-determination includes both an
external (legitimacy in the society of
sovereign states) and an internal element
(in the form of legitimate government)
(Daadaoui, 2008). Whelan points out
that there are three historical roots for
self-determination. The first one is
analyzing the concept of the legitimacy
of government, the second is state
sovereignty in international politics, and
the third is ethic nationalism (Whelan
1994). The association between self-
determination, legitimacy, sovereignty,
and nationalism was the core of literature
during the 19th and 20th centuries.
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Historically, self-determination holds
the right of people to organize in a
defined territory and decide their
collective political destiny under a
democratic entitlement. As defined in
UN documents, the discourse of self-
determination is very paradoxical and
perplexing. While it supports the right of
people to define their political future, it
points out that national borders must be
respected and that any collapse of the
state is inadmissible. Thus, even if UN
resolution 1541 provided for the three
options for self-determination, only the
first option of secession is inclined to be
excluded in favor of the international
system. Given that a group of people is
controlled by a foreign regime and is
granted the right to govern themselves, it
may sometimes be necessary to separate
from the government in power. (UN
Security Council Resolution 1514 (XV)
1960). Regarding the Western Sahara
dispute, the Moroccan stand is
characterized by the classic model of
self-determination, and Morocco is of
the view that any claims for self-
determination, as well as the ensuing
solution to the Western Sahara dispute,
must be made within the state and its
official organized institutions and
procedures. Subsequently, it is no
wonder that Morocco approved a United
Nations framework agreement,
according to which the Sahrawis would
earn internal autonomy under Moroccan
sovereignty. The claim the Polisario
Front adopts is, in nature, undoubtedly
separatist or particularly secessionist.
Stemming from the principle that state as
a nation, it proclaims for the sake of a
complete division of the territory,
creating a new sovereign state in
Western Sahara in which all Sahrawis
would be based on solid identity
determinants. (Daadaoui, 2008). The
right to self-determination is considered
the core, if controversial, principle of
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international law. Its execution has
always been more controversial than its
content. Self-determination has earned
much more attention and consent, as
evidenced by its incorporation into the
Charter of the UN. Notably, Article 1 of
the Charter states that one of the aims of
the United Nations is developing
friendly relations between nations based
on respect for the principle of equal
rights and self-determination of people.
Nevertheless, no specification has been
made concerning the principle, for
instance, regarding how decisions ought
to be made or even the nature of the
result, whether federation,
independence, protection, one of the
autonomy  forms, or  complete
assimilation (Writer, 2018). These has
long been inconsistent definitions and
legal standards for defining the
legitimate groups that can claim their
self-determination rights. Subsequently,
the notion self-determination entails the
rights of people to decide their own
destiny. More specifically, people are
granted the freedom to choose their
political status and define the form of
their cultural, economic, and social
development. Exercising this right may
lead to various consequences that ranges
from political self-role to full integration
within the state. The former Moroccan
Interior Minister and current ambassador
in France, Chakib Benmoussa, explicitly
explained that: "self-determination has
never  been  synonymous  with
independent statehood.” As reported in
an interview with El Pais published on
February 22, 2007. He stressed:
"Autonomy is a form of self-
determination in the event of political
agreement between the parties, with the
endorsement of the UN Security
Council, and prior consultation of the
concerned population, as has been in this
case.” The consequence is the use of self-
determination by the Polisario and some
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foreign powers, which abridge the
concept of independence (Writer, 2018)
The international recognitions of the
Moroccan sovereignty over the W.S
(Motives and Future Implications)

As a matter of fact, 2022 has been
a very dynamic year for Morocco with
the constant diplomatic advancements
and changes concerning the Western
Sahara issue. Recently, many foreign
ministers have affirmed their countries'
support for the Moroccan Autonomy
Plan for Western Sahara, stressing that
its credibility and significance with the
potential it carries to resolve this
perplexed regional conflict in regards to
the solutions the United Nations suggests
in this case. Historically speaking, the
Moroccan and the American
relationships have long been positive and
special. The two countries signed a treaty
of friendship since 1787, which is the
longest unceasing peace agreement that
the United States ever preserved with
any country in the world. By 1950, the
United States aid was granted to
Morocco more than any other Arab
country but Egypt; and to Ethiopia more
than any other African country under the
rule of Emperor Haile Selassie. Thus, the
American support to Morocco reached
one-fifth of that of the whole continent.
Therefore, The US recognition of
Morocco’s sovereignty over Western
Sahara came in December 2020,
reiterating the viability of the Moroccan
autonomy initiative as a credible and
serious solution to end the dispute
(Zunes, 1987). France and Spain have
been dynamic seeking to convince other
countries to support Morocco’s claim
regarding the autonomy of Western
Sahara under Moroccan sovereignty. For
France, Morocco can count on it, given
that it had continuously showed its
support for the issue of Western Sahara.
Regardless of the significant Franco-
Algerian relations, France holds tight in
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its pro-Moroccan. In fact, Jean-Pierre
Raffarin, French Prime Minister, during
his visit to Morocco days prior to the
vote in the United Nations Security
Council, reconfirmed the similarity of
positions between his country and
Morocco regarding the Western Sahara
issue.  President Jacques  Chirac
reassured the French position in favor of
the integration of Western Sahara into
Morocco. He advocated a policy that
takes complete account of Morocco's
interests and the region's stability. Most
importantly, France has clarified that it
would have no doubts or hesitation in
using its veto right in the United Nations
Security Council to restrain any
‘imposed' solution on Morocco. In March
2022, The French government also
renewed its support for Morocco’s
autonomy plan, France on Monday
reiterated its support for Morocco’s
Autonomy Plan, describing it as a
“serious and credible basis” to help
resolve this issue. In order to
acknowledge the significance of
dialogue, the French government pointed
out its readiness to carry on backing the
UN-led political process until reaching a
mutual solution to the dispute in the
territory (Zoubir, 2004). Right after
Trump recognized the sovereignty of
Morocco over Western Sahara, the
latter's actions have been increasingly
firm towards not only Algeria but also
the EU. In March 2021, Morocco cut
diplomatic relations with Germany due
to what Morocco considered a
"destructive  attitude™  concerning
Western Sahara issue; it recalled for its
ambassador and asked for a closed
hearing at the United Nations Security
Council (Dorwin, 2022). Thus, in March
2022, the Spanish Prime Minister
addressed King Mohammed VI with a
letter stating that the autonomy plan
Morocco suggested was "the most
serious, realistic and credible basis" to

481

resolve this dispute. This constituted a
significant shift in the Spanish stand, as
it remained neutral towards the
Moroccan and Polisario proposals and
sufficed only by calling for negotiation
of a possible solution under the auspices
of the United Nations. Spain's move
came within the framework of
reconciliation  with  Morocco and
initiated what the Spanish authorities
considered a "new stage" in relations
between the two countries. Furthermore,
Germany had previously resolved its
tensions with Morocco on more neutral
manners, describing the autonomy plan
of Morocco as “an  important
contribution”. Therefore, Joe Bide, the
current president of the US also
authorized Trump's recognition of
Moroccan sovereignty (Dorwin, 2022).
Lately, Nasser Bourita, the Moroccan
Minister of Foreign Affairs, held several
bilateral meetings with his counterparts
including Serbia, Romania, Nigeria, and
Cyprus, which were held on the side-
lines of the ministerial meeting of the
Global Coalition against ISIS. Serbia
joined the countries that showed their
support for the Moroccan autonomy plan
for Western Sahara, as Nikola Selakovic,
the Serbian Foreign Minister, described
it as the "serious and credible™ solution
that best advocates the sovereignty of the
kingdom over the disputed region.
Therefore, Selakovic commended the
high  commitment of Morocco to
sustainable socio-economic
advancement in addition to stability and
growth in Africa (Anouar, 2022).
Additionally, the foreign minister of
Romania, Bogdan Aurescu, praised the
earnest efforts that Morocco dedicated to
finding "a just, lasting and mutually
acceptable” solution to the Western
Sahara conflict, noting the North African
kingdom's acknowledgment of the
Autonomy Plan proposal to the UN
Security Council in 2007. Both ministers
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highlighted their countries’ role in
maintaining and promoting stability and
peace in Africa, the Mediterranean,
Central Europe, and the Balkans
(Anouar, 2022). In addition, the bilateral
meeting that Bourita had with his
Cypriot counterpart, loannis Kasoulides,
was centered on territorial integrity; the
latter reconfirmed the continuity of his
country to support the Moroccan
proposal of autonomy. "We will work
together today to establish a roadmap for
bilateral cooperation in all areas,” he
stated. According to him, this roadmap is
an opportunity to deepen economic,
cultural, and, most importantly, political
relations between Rabat and Nicosia at
all levels, namely, bilateral, regional, and
international (Anouar, 2022). Nigeria,
for its part, acceded to the list of
countries taking the Moroccan side; the
Nigerian Foreign Minister, Hassoumi
Massaoudou, stated that "Niger supports
the position of the African Union, which
consecrates the exclusivity of the United
Nations as a framework for the search for
a solution to the regional conflict created
around the question of the Sahara."
Furthermore, Massaoudou approved the
efforts Morocco invested in finding a fair
resolution to the long-lasting conflict
over the status of Western Sahara
(Anouar, 2022). Moreover, the positions
Serbia, Romania, and Niger, adopt on the
Western  Sahara issue show an
international propensity to applaud the
Moroccan  “credible and  serious”
autonomy proposal, especially following
the United States and Spain's official
endorsements. King Carl XVI Gustav,
the Swedish Monarch emphasized the
"depth of historical ties binding his
country and Morocco." Concerning the
Western Sahara issue, in 2015, a bill was
issued by members of Sweden's Social
Democratic Party recognizing the
Polisario Front, which resulted in an
escalation of tensions between the two
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countries. However, Ann Linde, the
Swedish Foreign Affairs Minister, held
talks with Nasser Bourita, the Minister of
Foreign Affairs, shedding light on the
necessity of an UN-facilitate process for
the case of Western Sahara. Abdelilah
Benkirane, the Chief of the Moroccan
government, expressed his frustration
with the move Sweden made by
"recognizing the so-called ghostly
republic.” Anouar (2022). Gambia's
Permanent Representative to the United
Nations Lang Yabo said that "Gambia
supports Morocco's Autonomy Plan and
urges that it be considered a consensual
and viable solution." He claimed: "This
initiative -Morocco's Autonomy Plan-
reflects a strong will to resolve this
regional conflict and is in line with
international law." The Gambian
ambassador added: "The Gambian
government acknowledges the notion of
sovereignty as a core international law
that cannot be overlooked in dealing with
this dispute.” Additionally, he pointed
out that "in recognition of this fact, the
Gambia opened a consulate general in
Dakhla in January 2020 and continues to
reaffirm its full support for Morocco's
territorial integrity and sovereignty over
all of its territories, including the
Moroccan Sahara." Benazizi (2022).
Following Gambia, Saint Lucia also
renewed its support for the autonomy
plan in the Sahara issue, praising
Morocco’s efforts as “serious and
credible” to enhance progress in the
United Nations process to fix this
regional conflict. Therefore, Saint Lucia
glorified all the parties’ efforts to come
up with a practical, long-term,
reasonable, and mutually acceptable
political solution to the question of
Western Sahara Benazizi (2022).
Recently, The Democratic Republic of
the Congo decided to reiterate its support
for Morocco's proposal for autonomy
within the scope of the country's
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territorial integrity, said Deputy Prime
Minister and Minister of Foreign Affairs
of the Democratic Republic, Christophe
Lutundula Apala. He expressed the
supportive stand for his country for
seeking a permanent solution to the
conflict over Western Sahara by
preserving the sovereignty, territorial
integrity, and unity of the Moroccan
kingdom (Benazizi, 2022). In May 2022,
the Netherlands joined the increasing
number of states that consider
Morocco’s autonomy plan the most
viable way to reach a long-lasting
solution to the Sahara conflict. The
Netherlands explained that Morocco’s
Autonomy Plan is a “serious and credible
contribution” that contributes to the
political process led by the United
Nations (Kasraoui, 2022). Not too far in
Brussels, the Belgian Committee for the
Support of Autonomy in the Sahara
Region (COBESA) was introduced to
members of Belgium’s Moroccan
community dedicated to promoting a
peaceful solution to the conflict of
Western Sahara in line with the political
process of the UN. Additionally, the
Belgian MP and head of the committee,
Hugues Bayet added: “This is
fundamental if we want to move on
within a peaceful solution that enables
the people of the Sahara to live in peace
and guarantee them a level of autonomy
as proposed by Morocco.” (Aamari,
2022). At the 4th committee of the UN
General Assembly, Gulf states offered
their relentless and brotherly support to
the Moroccan plan during the Western
Sahara discussion. The Gulf states and
the Arab League have expressed their
support for Morocco's sovereignty over
the region. Representatives from the
United Arab Emirates, Qatar, and Saudi
Arabia all admitted that the 2007
autonomy plan of Morocco is "serious,
legal, and realistic." They also
highlighted Morocco's reputation due to
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the development projects it initiated in
the southern territories, making it a
regional example of political stability,
which says that a settlement under
Moroccan sovereignty is the most
enduring and viable alternative. In the
same context, Khaled Mohamed Hussein
Al Yamani, the Yemeni Foreign Minister
“praised King Mohammed VI’s efforts
in promoting peace and stability” in
Yemen. Accordingly, he pledged that his
country would return the favour with
regard to the Moroccan sovereignty and
territorial integrity (Koundouno, 2018).
The former Gabonese Minister of Forest
Economy, Fisheries, and Environment
and current Member of Parliament,
Estelle Ondo, claimed that Spain's new
position is "political and diplomatic"
recognition  which  provides the
Moroccan proposal with more support
and credibility; which would
automatically destabilize enemies of the
country's territorial integrity. According
to Ondo, "The new Spanish position
clearly states that Morocco is winning
and progressing by garnering strong
international support.” She also added,
"Morocco is about to make the world
aware of the reality of this conflict and
the geostrategic and security
repercussions of this file, which some
parties (the Polisario and Algeria) on the
other side are trying to hide." (Benazizi,
2022). Turkey has always enjoyed strong
bilateral relations with Morocco not for
years, but for decades. Recently, the
Turkish ~ Foreign  Minister  Mevlut
Cavusoglu, in his last visit to Morocco,
reiterated his country’s support for
Morocco’s  Autonomy  Plan and
Ankara’s firm position on its sovereignty
over its southern territories as well as
territorial integrity. Furthermore, Turkey
acknowledges the crucial role Morocco
plays in the maintenance of safety and
security in the region. “I would like to
reiterate Turkey's principled position in
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favor of the territorial integrity and
sovereignty of countries, and reaffirm
Turkey's support for the sovereignty and
territorial ~ integrity  of  brotherly
Morocco,” stated, Cavusoglu. “Peace,
stability, and prosperity of the Sahel
Region and North  Africa are
indispensable for the stability of the
Mediterranean, Africa, the Middle East,
and even Europe,” he stressed (Latrech
2022). Withstanding that, April and May
of 2022 marked a series of greatly
important announcements by many
states other than those mentioned above
including: Mexico, Philippines, Bahrain,
Egypt, Guinea, and Central Africa,
declaring their pro-Moroccan positions
on the conflict, and more is yet to come.

CONCLUSION

Following the US recognition of
the credibility and the seriousness of the
peace plan Morocco suggested in 2007,
and with the strict stand Morocco adopts
regarding its sovereignty, as stated by
King Mohammed V1 in several speeches,
shows how severe and persistent the
claim is. This goes back to Hassan I, the
previous king of Morocco; after Spain
left the colonized area of 'Western
Sahara,” he seized the chance with
Mauritania that gave it all away to
Morocco due to its venerability towards
the pressure from the UN as well as the
Polisario Front. Since then, Morocco has
undergone a series of treaties and
negotiations under the UN invigilation;
yet, Algeria kept claiming that Morocco
is taking away people's land and playing
the 'next colonizer’. Also, it helped in the
creation of the Polisario Front and
providing them with military supplies
and goods. Despite the fact that Algeria
has been the first and foremost supporter
of the self-determination, both Moroccan
and Saharan people claim the territory to
belong to them historically. Meanwhile,
Moroccans express their historical and
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cultural ties between the Sahrawis and
the Sultans. On the one hand, Sahrawis
see it as an opportunity to apply their
self-determination, earning their natural
rights under a ruling figure of their
choice; thus, decolonizing from the
Moroccan sovereignty. On the other
hand, = Morocco  considers  self-
determination; but only, if it is applied
within the state, i.e., the kingdom's
sovereignty. On this ground, Morocco
suggests that Sahrawi people can have
their own identity but only under its
rule. The territory to its south- the former
Spanish colony of Spanish Sahara- has
long been claimed by the Kingdom of
Morocco in its entirety. Whereas several
countries declared their support for
Moroccan rule over Western Sahara
within the framework of the autonomy
plan of that territory, the United States
became the first significant country to
recognize Moroccan sovereignty over
Western Sahara. Followed by Spain,
France and Germany. Later on, the
Spanish shift in position influenced other
states from African and Arab states to
join the approval. The Sahrawi Arab
Democratic Republic declared that the
Polisario Front (SADR) controls only
around 20 percent of Western Sahara's
territory, and even if it is a member of the
African Union, it did not manage to
become a member of the Arab League.
(Pillalamarri, 2021) Given that Morocco
has the rest 80 percent of the land, where
people enjoy their rights as normal
Moroccan citizens, and with the huge
support and declarations of the
credibility and the seriousness of the
autonomy plan, Algeria keeps its claims
sabotaging and backing up the Polisario
seeking their independence. The reason
behind the UN failing to resolve the
dispute over Western Sahara stems from
the geographical considerations of
external parties, such as France, the
United States, and Spain. During the
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Cold War, the United States and France
were concerned about the fall of the
Western Sahara under Soviet influence.
Although not directly aligned, Algeria
preserved close relations with the former
Soviet Union. France and the United
States provided Morocco with all the
support it needed to maintain its presence
in the former colony. Indeed, Algerian
relations with Europe are considered
weaker than those of Morocco. Algeria is
a country involved in much more
tensions and problems from various
aspects. It is regarded as an "awkward
partner, given that its government lacks
popular support, its business climate
discourages European investment, and it
has failed to follow through on
commitments made in its 2002
association agreement with the EU."
However, the EU continues to be a
significant partner for Algeria and may
provide it with more influence in case the
country develops the energy and
economic transformation that will secure
its prosperity in the future. Meanwhile,
the increasing number of declarations
Morocco has been granted made a big
disappointment for Algeria, which has
been closely following up on the
developments and updates of its
neighboring country. After the recent
claim of Spain, Algeria was very
uncomfortable as Amar Belani, the
Algerian "special envoy in charge of
Western Sahara," stated the frustration of
his country as he threatened the Spanish
government, expressing that Albares has
to "bear the consequences." Tebboune
himself described the Spanish decision
supporting Morocco's Autonomy Plan as
"morally and historically unacceptable."
Not only this, but also after Turkey
declared the same; days after the Turkish
Foreign Minister Mevlut Cavusoglu
declared Morocco's territorial integrity,
the Algerian president decided to visit
the Turkish president Recep Erdogan for
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the sake of getting Turkey to reconsider
its support for Morocco’s territorial
integrity. This reveals the intensive
efforts Algeria invests in triggering
tension and creating obstacles to
Morocco. Dworkin suggested that for a
better solution, the EU needs to persuade
Algeria to rejoin the four-party format
for talks on Western Sahara to support
the UN envoy's drive to resume
negotiations. European officials
therefore, should also try to stop Algeria
from providing military support to
Polisario and avoid any further inciting
speech towards Morocco.
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Ozet

Bu ¢alisma cesitli katki maddeleri ilave edilerek hazirlanan biber atiklar: silajinin silaj kalite parametreleri
iizerine etkisinin belirlenmesi amaciyla yapilmigtir. Calismada katkisiz biber atiklari silaji kontrol grubunu
olustururken, biber atiklaria %1 melas, %2 melas, % 4 melas, % 5 saman , %10 saman, % 15 saman, %1 melas+ %5
saman, %1 melas+ %10 saman, %1 melas+ %15 saman, %2 melas+ %5 saman, %2 melas+ %10 saman, %2 melas+
%15 saman, %4 melas+ %5 saman, %4 melas+ %10 saman ve %4 melas+ %15 saman katkis1 ilaveli gruplar deneme
gruplarini olusturmustur. Silajlar 60 giinlilk fermantasyon siiresi sonunda agilarak ham besin madde bilesimleri ve
fermentasyon tiriinleri tespit edilmistir. Cesitli katki maddeleri ilave edilerek hazirlanan biber atiklarinin silajlarin besin
madde degeri lizerine etkileri incelendiginde kuru madde degerleri arasinda en yiiksek B+%4 M+ %15S grubu silajdan
elde edilmistir. Ham kiil degerleri arasinda en yitkksek B +% 15SHP silajdan elde edilmistir. Silajlarin pH, NH3-N/TN,
COz2 ve flieg puan: degerlendirildiginde gruplar arasi farkliliklar istatistiki olarak dnemli bulunmustur. (P<0.05). Cesitli
katki maddeleri ilave edilerek hazirlanan biber atiklarinin silajlarin en diisiik pH degeri B+%4 M+ %5S grubu silajdan
elde edilmistir. Silajlarin NHs.N/TN degerleri incelendiginde en diisiik %20.07 NHs-N/TN) B+%4 M+ %5S silajdan
elde edilmistir. Calisma sonuglart incelendiginde diisiik kuru madde igerigine sahip biber silajina saman ve melas
katkisi ilavesinin silaj fermantasyon 6zelliklerini iyilestirdigi, ayrica biber silajina %4 melas ile %5 saman katkilartyla
kaliteli bir silaj elde edildigi tespit edilmistir.
Anahtar Kelimeler: Fermantasyon, kirmizi biber, silaj

Evaluation of Red Pepper Waste as Silage

Abstract

This study was carried out to determine the effect of pepper waste silage prepared by adding various additives
on silage quality parameters. In the study, pure pepper waste silage constituted the control group, while pepper wastes
were 1% molasses, 2% molasses, 4% molasses, 5% straw, 10% straw, 15% straw, 1% molasses + 5% straw, 1%
molasses + 10% straw,% Groups with 1 molasses + 15% straw, 2% molasses + 5% straw, 2% molasses + 10% straw,
2% molasses + 15% straw, 4% molasses + 5% straw, 4% molasses + 10% straw and 4% molasses + 15% straw additives
formed the experimental groups. The silages were opened at the end of the 60day fermentation period and the raw
nutrient compositions and fermentation products were determined. When the effects of pepper waste prepared by
adding various additives on the nutrient value of silages were examined, the highest B + 4% M + 15% S group among
the dry matter, values was obtained from silage. Among the crude ash values, the highest B + 15% SHP was obtained
from silage. When the pH, NH3-N/TN, CO2 and flieg scores of the silages were evaluated, the differences between the
groups were found to be statistically significant. The lowest pH value of the silages of pepper waste prepared by adding
various additives was obtained from B+4% M+ 5S group silage. When the NH3-N/TN values of the silages were
examined, the lowest 20.07% NH3-N/TN) was obtained from B+4% M+ 5%S silage. When the results of the study
were examined, it was determined that the addition of straw and molasses additives to the pepper silage with low dry
matter content improved the silage fermentation properties, and a quality silage was obtained with 4% molasses and
5% straw additives to the pepper silage.
Keywords: Fermentation, red pepper, silage
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GIRIS

Ulkemiz  hayvancihiginin  en
onemli sorunlarindan biri igletmelerde
yem giderlerinin biiyiik bir kismin
olusturan kaliteli kaba yemin yeterli

miktarda tiretilememesidir.
Ureticilerimiz kaba yem sikintisiin
yasandig1 donemlerde genelde
hayvanlarin1  zorunlu olarak, besin

maddesi igerigi diisiik tahil samani ile
beslemektedir. Bunun yaninda taze ve
suca zengin, karbonhidrat igerigi yiiksek
yem bitkilerinin parcalandiktan sonra
havasiz ortamda belirli bir siire
bekletildikten sonra elde edilen ve silaj
ad1 verilen kaba yem de Onemli bir
alternatif olusturmaktadir (Sahin, 2010).
Silaj ana materyali olarak tretilen yem
hammaddeleri disinda sebze artiklari,
konserve seker, meyse suyu {iiretim
atiklar1 ve baz1 aga¢ yapraklart ve
meyveleri de silaj olarak
degerlendirilebilir (Yildirim, 2015). Atik
triinlerinin ~ hayvan  yemi  olarak
degerlendirilmesi, ucuz yem kaynagi
olmas1 ve atiklarin olusturacagi ¢evre
kirliliginin Oniline gec¢ilmesi agisindan
onemlidir. Biber Capsicum tiiriinii
kapsayan petunya, domates, patates ve
patlican tiirlerinin bulundugu Solanacea
familyasinda yer almaktadir.
Giinimiizde ¢ok  tiiketilen  biber
tiirlerinin diinyaya yayildig1 cografyalar
Venezuella ve Peru’ nun bulundugu Orta
Amerika kitasidir (McLeod ve ark.,
1983; Pickersgill ark.,1984) Ulkemize
biber ilk defa Osmanhh devleti
zamaninda, ozellikle  binbesyiizlii
yillarda Orta Avrupa devletleri ile
kurulan sicak iliskiler sebebiyle 6nce
Istanbul’a getirilmis ondan sonra diger
yorelerimize yayilmistir(Anonim, 2007).
Gilineydogu Anadolu, Akdeniz,
Marmara, Karadeniz ve Ege, biber
iretim  bolgelerinin  basinda  yer
almaktadir. Ozellikle pul ve toz biber
iretimine  yoOnelik  biber  iiretimi
Glineydogu ile Dogu  Anadolu
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Bolgelerinde yapilmaktadir (Akinc1 ve
Akinci, 2004). Beslenme agisindan
olduk¢a 6nemli olan ac1 biberler A ve C
vitamini bakimindan zengindir ve
kirmiz1 renk pigmenti olan capsanthin
icerir. Yapilan arastirmalar renk ve
aromanin kaynagi olan oleoresinin
oldukca 6nemli oldugunu ortaya
koymaktadir  (Sheelathakumary  ve
Rajamony, 2003). Ayrica biberde bir¢cok
meyvenin yapisinda yer almayan P
vitamini bulunmaktadir. C, B2 ve Bl
vitaminlerini icermektedir. Yapisinda
yer alan karetonoid pigmentleri (beta ve
alfakaroten) havuglarin yapisinda yer
alan karetonoid pigmentlerle benzerlik
gostermektedir. Biberlere yesil, kirmizi
ve sar1 rengi bu pigmentler vermektedir.
Bu calismanin amaci; cesitli  katki
maddeleri ilave edilerek hazirlanan biber
atiklarinin silajinin yapilarak silaj kalite

parametreleri lizerine etkisinin

belirlenmesidir.

MATERYAL ve YONTEM
Arastirmada  silaj  materyali

olarak kirmiz1 biber atig1 kullanilmustir.
Calismada katkisiz biber atiklart silaj
kontrol grubunu olustururken, biber
atiklarina %1 melas, %2 melas, % 4
melas, % 5 saman , %10 saman, % 15
saman, %1 melas+ %5 saman, %l
melas+ %10 saman, %1 melas+ %15
saman, %2 melast %5 saman, %2
melas+ %10 saman, %2 melas+ %15
saman, %4 melas+ %5 saman, %4
melas+ %10 saman ve %4 melas+ %15
saman katkis1 ilaveli gruplar deneme
gruplarin1 olusturulmustur. Calisma 1
kontrol ve 15 deneme grubu ve 4 tekerriir
olmak flizere toplam 64 adet silaj 1
litrelik cam kavanozlara sikistirilarak
doldurulmustur. ~ Silajlar 60 giinliik
fermantasyon siiresi sonunda agilarak
kavanozlarin iist kisminda bulunan 3-5
cm’lik kismi atildiktan sonra, homojen
olarak alinan 25 g silaj 6rnegi iizerine
100 ml saf su ilave edilerek blender
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yardimu ile 2 dakika siire ile parcalanmas, yapilmistir.  Silajlar 5 giin siireyle
parcalanan silaj sivisinin pH degeri hizli aerobik stabilite testine (CO2z iiretim
bir sekilde pH metre 6l¢lim cihazi ile degerlerinin belirlenmesi) tabi
Olciilerek kaydedilmistir (Polan ve ark., tutulmustur (Ashbell ve ark., 1991). KM
1998). Blender igerisinde bulunan sivi ve pH degerleri belirlenen silaj
stiziilerek 10 ml’lik tliplere alinmus, orneklerinde asagidaki formiil yardimi
amonyak azotu analizi yapilacak ille Flieg puanlar1  hesaplanmistir.
orneklerin tizerine 0,1 ml 1M HCI; ilave Hesaplanan Flieg puanina gore ise silaj
edilerek analizlerin yapilacagi zamana kalite siniflar1 belirlenmistir. Buna gore,
kadar derin dondurucuda (-18° C) Flieg puan1 0-20 arasinda kotii, 21-40
saklanmistir. Silaj 6rneklerinin amonyak arasinda diisiik, 41-60 arasinda orta, 61-
azotu analizleri Broderick ve Kang 80 arasinda iyi ve 81-100 arasinda ise
(1980) tarafindan bildirilen yOnteme cok iyi smifta yer almistir. Arastirma
gore yapilmistir. Ham besin madde sonunda elde edilen veriler SPSS paket
analizleri silaj materyallerinin ve elde programinda tek yonlii varyans analizi
edilen silajlarin oda 1s1sinda (One Way Anova) ile
kurutulmalar1 sonrasinda laboratuvar degerlendirilmistir. Gruplar  arasi
degirmeninde 1 mm elekten gecgecek ortalamalarinin karsilastirilmasinda ise
sekilde ogiitiildiikten sonra yapilmistir. Duncan c¢oklu karsilagtirma  testi
Calismada silaj materyali  olarak kullanilmustir.

kullanilan biber atiklarindan elde edilen

ham materyal ve silajlarin ham besin BULGULAR

madde igeriklerinden kuru madde, ham (Calismada silaj materyali olarak
kil ve ham protein analizleri AOAC kullanilan biber atiklari, melas ve
(2005)’e gore, ADF ve NDF analizleri samanin ham besin madde igerikleri.
ise Van Soest ve ark. (1991)’e gore Tablo 1’de sunulmustur.

Tablo 1. Arastirmada silaj materyali olarak kullanilan biber atiklari, melas ve samanin ham
besin madde igerikleri

Besin maddeleri KM HK HP ADF NDF
Biber Atiklart 16.37 19.73 8.95 33.35 51.44
Melas 77.80 8.05 10.10 - -

Saman 89.50 8.08 04.10 37.45 66.40

KM: Kuru madde, %; HK: Ham kiil%; HP: Ham protein, %KM; ADF: Asit deterjan fiber, %KM; NDF: Notr deterjan fiber, %KM

Cesitli  katki  maddeleri ilave silajdan elde edilmistir (P<0.05). HK

edilerek hazirlanan biber atiklari silajlarin degerleri arasinda en yiiksek (%23.64 KM)
besin madde degeri iizerine etkileri Tablo B +% 158, en diisik HK degeri (%16.95
2’de sunulmustur. Tablo incelendiginde KM) ise kontrol grubu silajdan elde
calismadan elde edilen silajlarin KM, HK, edilmistir (P<0.05). HP degerleri gruplar
HP, ADF ve NDF igerikleri arasinda en diisiik (%8.1 KM) B +% 15S
degerlendirildiginde gruplar arast grubu silajdan elde edilmistir. ADF degerleri
farkliliklar  istatistiki ~ olarak ~ 6nemli gruplar arasinda en disiik (21.04 KM)
bulunmustur. (P<0.05). Tablo B+%4 M+ %5S grubu silajdan elde
incelendiginde KM degerleri arasinda en edilmistir. NDF degerleri gruplar arasinda
yiikksek (% 24.52) B+%4 M+ %15S, en en disik (31.38 KM) B+ %4 M grubu
diisitk KM degeri (%13.23) ise kontrol grubu silajdan elde edilmistir (P<0.05).
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Tablo 2. Cesitli katki maddeleri ilave edilerek hazirlanan biber atiklari silajlarin besin madde

icerikleri

KM HK HP ADF NDF
B (Kontrol) 13.25¢ 16.95 15.492 33.84% 38.34f
B+ %1 M 14.019 18.029" 15.762 35.422 35.109
B+ %2 M 14.068 17.75M 16.392 32.28° 34.17"
B+ %4 M 14,66 16.86' 16.402 29.12% 31.38
B +% 5S 17.34¢f 21.74% 12.56° 32.43¢ 36.76
B +% 10S 21.38%¢ 22.17° 09.844 35.912 44,75%
B +% 15S 23.20%® 23.642 08.10¢ 35.24%® 47.08%
B+%1 M+ %5 S 17.99¢% 20.26% 10.71¢ 36.342 43.279%
B+%1 M+ %10S 20.1Qbcde 20.50%d 9.87¢ 30.47¢ 48.462
B+%1 M+ %15 S 20.65b¢ 20.95b¢d 9.86¢ 32.70°¢ 48.22°
B+%2 M+ %5S 18.72¢de 17.37 11.25¢ 25.929 37.08f
B+%2 M+ %10S 21.9430c 17.221 11.42°¢ 27.30f 42.48¢°
B+%2 M+ %15S 23.17® 18.67fn 9.89d 28.62¢f 45,24bcd
B+%4 M+ %5S 19.09¢cde 15.51i 12.34° 21.04" 35.029
B+%4 M+ %10S 21.29%%¢ 19.09¢f 11.05¢ 28.64¢f 41,788
B+%4 M+ %15S 24522 19.76%f 10.52¢ 29.37% 45.83bc
SEM 0.49 0.29 0.33 0.52 0.69
Onemlilik 0.000 0.000 0.000 0.000 0.000

* Ay siitunda farkli harf tastyan degerler farkli bulunmustur (P<0.05), KM: Kuru madde, %; HK: Ham kiil, % KM; HP: Ham
protein, % KM; ADF: Asit deterjanda ¢oziinmeyen lif, % KM; NDF: Nétral deterjanda ¢6ziinmeyen lif, B+ %1 M: biber atik+ %1
melas, B+ %2 M: biber atik+ %2 melas, B+ %4 M: biber atik biber atik+ %4 melas, B +% 5 S: biber atik+ %35 saman, B +% 10
S: biber atik+ %10 saman, B +% 15 S: biber atik+ %15 saman, B+%1 M+ %5 S: biber atik+%]1 melas+%35 saman, B+%1 M+
%10 S: biber atik+%]1 melas+%10 saman, B+%1 M+ %15 S: biber atik+%]1 melas+%15 saman, , B+%2 M+ %05 S: biber atik+%2
melas+%?5 saman, B+%2 M+ %10 S: biber atik+%2 melas+%10 saman, B+%2 M+ %15 S: biber atik+%2 melas+%15 saman, ,
B+%4 M+ %5 S: biber atik+%4 melas+%35 saman, B+%4 M+ %010 S: biber atik+%4 melas+%10 saman, B+%4 M+ %15 S: biber

atik+%4 melas+%15 saman

Cesitli  katki maddeleri ilave
edilerek  hazirlanan  biber atiklar
silajlarinin fermantasyon igerikleri tablo
3’te verilmistir. Tablo incelendiginde
calismadan elde edilen silajlarin pH,
amonyak azotu (NH3-N/TN),
karbondioksit iiretim miktar1 (CO2) ve
flieg puan1 degerlendirildiginde gruplar
aras1 farkliliklar istatistiki olarak 6nemli
bulunmugtur. (P<0.05). Silajlarin pH
degerleri gruplar arasinda en yiiksek
(5.52) B+%1 M+ %]15S, en diisik pH
degeri (3.78) ise B+%4 M+ %5S grubu
silajdan elde edilmistir(P<0.05).
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Silajlarin NH3-N/TN degerleri
incelendiginde en yiiksek (%42.87 NHs-
N/TN) B+%1 M+ %15S katkili silajdan
elde edilirken, en diisiik (%20.07 NHs-
N/TN) B+%4 M+ %5S silajdan elde
edilmistir (P<0.05). Bes giinliilk donem
sonunda silajlarin en yiiksek CO2 (29.15
g/kg KM) kontrol grubu silajdan elde
edilirken, en diisik (2.04 g/kg KM)
B+%4 M+ %15S grubu silajdan elde
edilmistir (P<0.05). En diisiik flieg puan
(28.20) ise B+%1 M+ %15S silaj
grubundan elde edilmistir (P<0.05).
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Tablo 3. Cesitli katki maddeleri ilave edilerek hazirlanan biber atiklari silajlarinin fermantasyon
fermantasyon ozellikleri {izerine etkisi

pH % NHsN CO2 Flieg Puani

B (Kontrol) 4,64bcdef 36.04 29.15° 45,80
B+ %1M 4,660edef 35.00% 14.34b¢ 46,72
B+ %2M 4,30%fg 27.45¢f 14.02b¢ 61.32%
B+ %4M 3.93f 20.13" 17.92° 77.22%
B +%5S 4, 73abcdef 28.460%f 8.97% 50.38%
B +%10S 5.26%¢ 38.52% 4.77¢ 37.56%
B +%15S 5.40% 34.13bcd 5.90¢%f 49.46
B+%1M+%5S 5.032bcd 36.79% 8.21¢% 45,49¢
B+%1M+%10S 4,971 7bcde 31,7200 7.40°%f 48,90«
B+%1M+%15S 5.522 42.87° 5.07¢f 28.20¢
B+%2M+%5S 4,12¢f9 28.260%f 5.41°f 77.53%
B+%2M+%10S 4,03 22.661" 4,23¢ 87.68°
B+%2M+%15S 4,47cdetg 23.85fh 4.84°f 77.63%
B+%4M+%5S 3.789 20.07" 4.61° 86.822
B+%4M+%10S 5.092bcd 24.11f" 11.08 86.022
B+%4M+%15S 4.30%fg 21.759" 2.04f 82.142
SEM 0.08 0.97 0.91 2.70

Onemlilik 0.000 0.000 0.000 0.000

&9: Her siitunda farkli harf tagiyan degerler farkli bulunmustur (P<0.05); NH3-N/TN: Toplam azot (TN) igerigindeki amonyak azotu

orani, CO;: Karbondioksit olusumu, g/kg KM.

TARTISMA ve SONUC

Cesitli katki maddeleri ilave
edilerek  hazirlanan  biber atiklan
silajlarin besin madde degeri {iizerine
etkileri  Tablo 2  incelendiginde
calismadan elde edilen silajlarin KM
degerleri arasinda en yliksek B+%4 M+
%]15S grubu silajdan elde edilmistir.
Distik kuru maddeli silajlarda silajin
kuru madde igerigini arttiran ve olusan
fazla suyu emerek silaj suyu c¢ikisini
engelleyen katki maddeleri arasinda
saman, kuru otlar, kuru seker pancar
posast lriinler bulunmaktadir (Filya,
2005). Ayrica KM igeriklerinin artigin
silaja ilave edilen melasin kuru madde
iceriginden kaynaklanabilecegi
diistiniilmektedir. Melasin KM igerigini
arttirdigina ait literatiirlerde bu bulgular
desteklemektedir (Bingol ve ark.. 2009;
Bing6l ve Baytok 2003). Barmaki ve
ark. (2017) diisik kuru maddeli musir
silajina yiiksek kuru madde igerigine
sahip olan kuru ot ilavesinin kuru madde
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degerini arttirdigini  bildirmistir. HK
degerleri arasinda en yiiksek B +% 158
grubu silajdan elde edilmistir. B +% 15S
grubu silajin HP degerleri diger gruplara
kiyasla diisiik bulunmustur. Ayrica
samanin HP iceriginin diigiik olmas1 ve
yliksek oranda seliilloz igerigine sahip
olmast nedeniyle HP oran1 distigi
bildirigsler bulunmaktadir (Piring ve
ark.,2020). Mevcut calisma
incelendiginde ADF ve NDF iceriginin
melas ilavesine bagl olarak diistiigi
gozlemlenmistir. Bu diisiisiin nedeni,
melasin laktik asit bakterileri basta
olmak iizere bazi anaerob bakterilerin
sayilarin1 yiikseltmelerine bagl olarak,
silajdaki NDF, ADF ve hemiseliillozun

yikimlanmasini arttirmasindan
kaynaklanmis olabilir (Bolsen ve ark.
1996). Silajlarmin fermantasyon

icerikleri incelendiginde calismadan elde
edilen silajlarin pH degerleri gruplar
arasinda en diisiik pH degeri ise B+%4
M-+ %S5S grubu silajdan elde edilmistir.
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Melasin kolay eriyebilir karbonhidrat
bakimindan zengin olmasi1 sebebiyle
pH’y1 diistirmiistiir (Abdi ve Kilig 2018).
Silaj pH degeri ile ilgili caligmalar
incelendiginde; Seydosoglu, 2019a, b;
Seydosoglu ve Gelir, 2019; Turan ve
Seydosoglu, 2020; Gorii ve Seydosoglu,
2021) Silajlarin  amonyak azotu
degerleri incelendiginde en yiiksek
B+%1 M+ %I15S katkili silajdan elde
edilirken, en diisik B+%4 M+ %5S
silajdan elde edilmistir. Saman artigina
paralel olarak HP oranlarinda diisiis, silaj
fermantasyon sirasinda proteinlerin daha
fazla ~amonyaga yikimlanmasindan
kaynaklandig1 buna bagli olarakta NHs-
N diizeyinin arttig1 disiiniilmektedir.
Bes giinliik donem sonunda silajlarin en
diisik CO2 olusumu B+%4 M+ %15S
grubu silajdan elde edilmistir. Silaj
yapilacak iriinlin nem icerigi aerobik
stabiliteyi etkileyen en dnemli faktordiir
(Wilkinson ve Davies 2013). Bu
calismada kontrol grubu silajlarinin kuru
madde iceriginin diislik olmas1 yiiksek su
aktivitesine yol agarak silajin havayla
temas etmesiyle laktik asitlerin mayalar
tarafindan tiiketilerek CO2 {iretimini
arttirmistir. Mevcut ¢alismada saman ile
kuru madde igerigi arttirilarak mayalarin
aktivitelerini siirlandirilip CO2
iretimini  azalttifi  gdzlemlenmistir.
Guan ve ark., (2002) ve Filya ve ark.,
(2000)’n1n bildirisleri yapilan ¢alismay1
destekler niteliktedir. En yliksek flieg
puan1  ise  B+%2M+%10S  silaj
grubundan elde edilmistir. Flieg
puanlamas silajlarin kuru madde ve pH
degerleriyle iligkili oldugundan diisiik
kuru madde ve yiiksek pH degerlerine
sahip olan silajlarin flieg puanlar diisiik
bulunmustur. Calisma sonuglar1
incelendiginde diisiik kuru madde
icerigine sahip biber silajina saman ve
melas katkis1 ilavesinin silaj
fermantasyon oOzelliklerini iyilestirdigi,
ayrica biber silajina %4 melas ile %5
saman katkilartyla kaliteli bir silaj elde
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edildigi tespit edilmistir. Diinyada ve
iilkemizde gida endiistrisi yan iirlinleri
alternatif ~yem  kaynaklar1  olarak
kullanilmaktadir. Bu yan tirlinlerin bir
kismimin hayvan beslemede kullanimi

artmaktadir. Sonug¢ olarak cevreye

atildiginda ¢evre kirliligine neden

olabilecek  kirmizibiber  atiklarinin

ekonomiye kazandirilmast ve g¢evre

kirliliginin ~ 6nlenmesine de  katki

saglanacaktir.
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Aragtirma; 2019-2021 yillarinda Sanliurfa GAP Tarimsal Arastirma Enstitiisii Midiirliigii'ne ait
Serince Arastirma Istasyonu deneme alaninda tesadiif bloklart deneme desenine gore 3 tekerriirlii olarak
kurulmustur. Bu ¢aligmada, verim denemelerinde 6n plana ¢ikmig kilgiksiz arpa hatlarindan 20 farkli hat
ve 4 standart arpa ¢esidi ile bir tritikale ¢esidi bitkisel materyal olarak kullanilmistir. Bu materyal {izerinde
bitki boyu (cm), basak sayisi (adet/m2), yesil ot ve kuru ot (kg/da) verimleri incelenmistir. Analiz sonuglari
ve fenolojik gozlemler bakimindan kilgiksiz arpa hatlarinin standart arpa ¢esitleri ve tritikaleye gore daha
fazla ot verimi verdigi goriilmiistiir. En yiiksek bitki boyu 135.63 cm ile tritikale ¢esidi olan Ege Yildizinda,
en yiiksek yesil ot verimi ise 3372.22 kg/da olarak ICA-AWNS 011/ 62 nolu hatta tespit edilmistir. Yine
metrekaredeki basak sayist bakimindan yiiksek sayisal degere ulasan kil¢iksiz arpa hatlari, kuru ot verimi
agisindan da iyi sonuglar vermistir. Yiiksek verim kabiliyeti olan bu hatlarin Sanlurfa kosullarinda
yetistirilmesinin uygun olacagi sonucuna varilmstir.
Anahtar Kelimeler: Arpa, tritikale, hat, ¢esit, ot verimi

Determination of Dry Herb And Green Herb Values of Some Hooded Barley Lines
Abstract

The research was established in the experimental area of the Serince Research Station belonging
to the Sanlurfa GAP Agricultural Research Institute in 2019-2021 according to the randomized blocks
experimental design with 3 replications. In this study, 20 different barley lines and 4 standard barley
cultivars and a triticale cultivar were used as plant material. Plant height (cm), number of spikes (piece/m2),
green grass and hay (kg da) yields were investigated on this material. In terms of analysis results and
phenological observations, it was seen that the awnless barley lines gave more forage yield than standard
barley varieties and triticale. The highest plant height was 135.63 cm in Ege Yildizi, which is the triticale
variety, and the highest green grass yield was determined as 3372.22 kg da-1 in ICA-AWNS 011/ 62 line.
Awnless barley lines, which reached a high numerical value in terms of the number of ears per square
meter, also gave good results in terms of hay yield. It has been concluded that it would be appropriate to
cultivate these lines with high yield capability in Sanliurfa conditions.
Keywords: Barley, triticale, line, cultivars, grass yield
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GIRIS

Artan  niifusumuzun
ithtiyacinin ~ karsilanmasi,
tretim  miktarinin  yiikseltilmesine
baghdir. Bu sebeple mevcut
hayvanlarimizin kaba yem ihtiyacinin
giderilmesi gerekmektedir.
Yurdumuzda, gevis getiren hayvanlarin
beslenmesi genis Olgiide cayir ve
meralarla yapilmaktadir. Samanlar ki
yemi olarak  Onemini  korumakta
genellikle arpa ve bugday samani kiglik
yem ihtiyacinin biiyiik bir kismini
karsilamaktadir. Ulkemizde
yetistiriciligi  yapilan kiigiikkbag ve
biiyiikbas hayvanlarin kaliteli kaba yem
thtiyacinin  karsilanmasi  ve hayvan
yetistiricilerimizin kaba yem olarak
samana bagli kalmamasi icin kaliteli
kaba yem {retimimizin en az %60
artirllmasi, bunun i¢in de yem bitkisi
iretim alanlarinin 1.5 kat artirilarak
%9’dan en az %l15’e yiikseltilmesi
planlanmaktadir (Ak, 2013). Hayvanlar
yesil yem ihtiyaglarin1 her bdolgenin
kendine 6zgii vejetasyon sartlarina gore
yilin belirli donemlerinde cayir ve
mer’alardan karsilamaktadirlar
(Seydosoglu, 2018; Seydosoglu ve ark.,
2019; Seydosoglu ve Kokten, 2019). Bu
siire bolgelere gore degismekle birlikte
150-200 giinii agsmamakta, hayvanlarin
verimleri bu donemde yiiksek olup diger
donemlerde diismektedir. Ozsu
bakimindan zengin kaba yemlerin,
hayvanlara bu donemler disinda da
yeterli miktar ve kalitede verilmesi ile
mevsimler arast verim farkliliginin
asgariye indirilmesi miimkiin olmaktadir
(Sagkal, 1973; Kilig, 1986; Ozen ve
ark.1993). Bu amacla yesil yemlerin
yesil olarak saklanmasinda silaj yapimi
zorunlulugu ortaya c¢ikmaktadir. Yesil
yemlerin bol bulundugu mevsimlerde
gereksinim fazlast c¢ayir otlart ile
baklagil ve bugdaygil yem bitkileri
eksitilerek  korunursa  hayvanlarin
verimleri yil boyunca aym diizeyde

protein
hayvansal
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tutulabilir (Karabulut ve ark., 1997).
Ruminantlarin  fiziksel kosullar1 ve
verimleri g6z Oniinde bulundurularak
farkli oranlarda verilen kaba yemler,
hayvan besleme fizyolojisi ve mevcut
isletme ekonomisi acgisindan biiyiik
onem tasir (Ergiil,1997). Gevis getiren
hayvanlarin kaba yem ihtiyac1 saman

veya  Kkaliteli kuru  otlar ile
karsilanmaktadir. Ruminantlara
yedirilecek kaba yemlerin kaliteli

olmasinda onemli fayda vardir. Sicak
aylarda yapilan beslenmelerde tahil ve
baklagil gibi yesil aksamli bitkilerin
karigimlart ile istenilen veriler elde
edilirken, soguk aylarda yapilan
beslenmelerde yesil aksamli kaba
yemlerin yeterli Olgiide bulunmamasi
nedeniyle ruminantlar, serin ve sicak
aylara gore daha az performans sergiler.
Besin madde yoniinden zengin yesil
aksamli tahil ve baklagil yemlerin
karistirilarak silaj yapilmas1 hayvanlara
kis aylarinda dengeli olarak yedirilmesi
mevsimler arast verim farkliliginin
istenilen seviyeye gelmesini
saglayacaktir (Filya ve ark., 1997). Bu
caligmanin  amaci, kilgiksiz  arpa
hatlarmin  yem ve yem Kkalitesi
belirlenerek yemlik olarak iiretilebilecek
silaj Ozellikleri 1yi arpa hatlarin
tescillemektir. Sonugta yeni tescil
edilecek kil¢iksiz arpa hatlar1 hayvan
beslemesinde 6nemli bir bitki olarak
gerek silajlik, gerek yesil ve kuru ot
olarak, gerekse  hasil  olarak
tretilebilecek ve iilke tarimina yeni
cesitler kazandirmak olacaktir. Acosta
ve ark. (2012) tarafindan yapilan bir
calismada; arpa silajinda ham protein
degeri %10.74, soldurulmamisa gore
soldurulmus  arpa  silajmm KM
sindirilme diizeyi daha yiiksek oldugunu
bildirmiglerdir. Kaba yem olarak
cogunlukla tercih edilen bitkilerden biri
de arpadir. Bu bitkinin kullanimi daha
cok yari-kurak bolgelere yayilmistir.
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Arpanin ot olarak en biiyiik dezavantaji,
kilgiklarinin kuruyunca sertlesmesi ve
hayvanlarm  bu  otu  yemekten
kaginmalaridir (Ceri ve Acar, 2019).
Yine bu caligma ile arpa ara tiriin olarak
bolgemizde iiriin deseninde daha fazla
yer bulacaktir. Yesil ot veya silaj i¢in
hasat edilen arpa tarlay1 erken terk ettigi
icin kendisinden sonra ekimi yapilacak
pamuk, musir, aygicegi ve soya gibi
bitkilere uygun tarla hazirlanmis
olacaktir. Arpa; ayn1 zamanda iyi bir
karisim bitkisidir. Yesil ot amaciyla
baklagiller ile birlikte karisima girmekte
en ¢ok tercih edilen bugdaygil bitkisidir.
Sonug olarak gerek hasil olarak gerekse
kuru ot olarak kilgiksiz arpa, kislik ara
tariminda yerini bulacak ve karigimlarda
tercih edilebilecektir.

MATERYAL ve YONTEM
Arastirma, Sanlurfa ~ GAP
Tarimsal Arastirma Enstitiisii

Midiirliigii'ne ait Serince Arastirma
Istasyonu deneme alaninda yapilmustir.

Denemenin  yiiriitildiigli  arastirma
istasyonu, 36° 42” kuzey enlemi, 38° 58’
dogu boylaminda olup denizden

yliksekligi 410 m’dir (Anonim, 2003b).
Genetik materyal olarak, Ulkesel Arpa
Islah Programi igerisinde yliriitiilen
kilgiksiz arpa caligmalarindaki 20 adet
iler1 hat kullanilmistir. Ayrica standart
cesit olarak arpa da Yerli Siyah arpa,
Akhisar 98, Altikat ve Kendal olmak
lizere 4 standart arpanin yan1 sira yem ve
silaj degeri olan tritikale bitkisinden Ege
Yildiz1 ¢esidi kullanilmistir.

Cizelge 1. Aragtirmada kullanilan ¢esit ve hatlar

Sira Sira

No Hat ve Cesitler No Hat ve Cesitler

1 ICA-AWNS 011/ 13 Kilgiksiz Arpa 14 ICA-AWNS 011/ 55 Kilgiksiz Arpa
2 ICA-AWNS 011/ 18 Kilgiksiz Arpa 15 ICA-AWNS 011/ 56 Kilgiksiz Arpa
3 ICA-AWNS 011/ 22 Kilgiksiz Arpa 16 ICA-AWNS 011/ 59 Kilgiksiz Arpa
4 ICA-AWNS 011/ 26 Kilgiksiz Arpa 17 ICA-AWNS 011/ 62 Kilgiksiz Arpa
5 ICA-AWNS 011/ 32 Kilgiksiz Arpa 18 ICA-AWNS 011/ 63 Kilgiksiz Arpa
6 ICA-AWNS 011/ 34 Kilgiksiz Arpa 19 ICA-AWNS 011/ 67 Kilgiksiz Arpa
7 ICA-AWNS 011/ 38 Kilgiksiz Arpa 20 ICA-AWNS 011/ 75 Kilgiksiz Arpa
8 ICA-AWNS 011/ 39 Kilgiksiz Arpa 21 Yerli Siyah iki sirali Arpa
9 ICA-AWNS 011/ 41 Kilgiksiz Arpa 22 Akhisar 98 Alti sirali arpa
10 ICA-AWNS 011/ 42 Kilgiksiz Arpa 23 Altikat Alt1 sirali arpa
11 ICA-AWNS 011/ 45 Kilgiksiz Arpa 24 Kendal Alti sirali arpa
12 ICA-AWNS 011/ 47 Kilgiksiz Arpa 25 Ege Yildizi Tritikale

13 ICA-AWNS 011/ 50 Kil¢iksiz Arpa

Deneme yerinin toprak analizi
sonuglarinda; 8.98-23.43 ppm mangan,
5.12-6.02 ppm demir ve 1.02-1.26 ppm
oraninda ise bakir icerdigi
goriilmektedir. Arastirma alanindan
aliman numune ayni zamanda; 3.99-5.11
kg/da Fosfor, 92.1-312 kg/da potasyum
ve %1.2-2.76 oraninda organik madde
icermekte, topragin pH degeri 6.99-7.83,
isbasi %72-74 ve kireg¢ orant ise %16.9-
44 3 olarak tespit edilmistir. Cizelge 2
dikkate alindiginda, arastirmanin birinci
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yilt ikinci yila gore daha soguk, ikinci
yil1 ise birinci yila nazaran daha kurak
geemistir. Arastirmanin birinci yilinda,

deneme  yagisa dayali  sartlarda
yiiriitiiliirken, aragtirmanin ikinci yilinda
ise  yasanan  kuraklik  sebebiyle
materyallerimizin sapa kalkma,

basaklanma ve tane dolum donemlerinde
olmak tzere iklim kosullarima bagh
olarak 3 kez yaklagik 20-30 mm’lik
yagisa denk gelecek sekilde yagmurlama
sulama yontemi ile sulanmustir.
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Cizelge 2. Arastirmanin yiiriitildigi Sanlrfa ilinin 2019-2021 deneme yillar1 ve uzun yillar
donemine ait bazi ortalama iklim degerleri*

Yillar | Kasim | Aralik | Ocak | Subat | Mart | Nisan | Mayis | Haziran | Ort./Toplam
Ortalama sicaklik (°C)
2019-20 14.8 9.0 6.6 7.0 13.3 17.1 23.2 28.9 14.99
2020-21 13.5 9.4 8.1 104 | 117 19.1 26.6 29.0 15.98
Uz.yillar** 13.1 7.6 5.6 7.1 10.9 16.2 22.3 28.1 13.86
Toplam yagis miktar1 (kg/m*=mm)
2019-20 6.7 277.7 | 769 | 241 | 90.8 68.3 39.1 0.4 73.0
2020-21 84.3 17.9 764 | 134 | 337 04 2.7 0.0 28.6
Uz.yillar** 44.7 80.2 | 874 | 683 | 62.8 495 26.5 4.3 52.96
*) Sanliurfa Meteoroloji Miidiirliigii Iklim Verileri, **) Uzun yillar (1929-2020)
Aragtirma tesadiif bloklar1 deneme muhtemel hastaliklar i¢in  uygun

desenine gore 3 tekerriirli olarak
kurulmustur. Denemede her bir parsel
alan1 6m x 6 sira x 0.20m = 7.2m? olarak
belirlenmis, dekara 18 kg tohumluk
hesabiyla 20 cm sira araliginda olmak
tizere her iki yilda da Kasim ayimin son
haftas1 deneme mibzeriyle ekim
yapilmistir. Ekimden once toprak goble
disk ile islenerek ve tapan cekilerek
ekime hazir hale getirilen parsellere
markor ¢ekilip, sira arast mesafeleri
belirlenerek tohumlar 3-4 cm derinlige
deneme mibzeri ile ekilmistir. Deneme
yerinden toprak Ornekleri alinmis ve
analizi yapilmistir. 6 kg azot ve 6 kg
fosfor ekim ile birlikte verilmis geriye
kalan 6 kg azot ise list giibre olarak sapa
kalkma doneminde verilmistir. Cikis i¢in
ekimden sonra yagmur yetersiz kaldigi
durumlarda yagmurlama sulama
yapilmistir. Kardeslenme bitimi sapa
kalkma doénemi ve siit olum doneminde
olmak {tizere iki defa salma sulama
yapilmistir. Ekimde mantari hastaliklara
kars1 tohumlar ilaglanmis, dar yaprakli
ve genis yaprakli yabanci otlar icin ve
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ilaglama yapilmistir. Hasat; Parsellerin
ot bigimleri; hat ve ¢esitlerin olgunlasma
stirelerine gore degismekle birlikte, tam
ciceklenme (%100) doneminde, Mayis
aymin 1. ve 2. haftasinda her parselin
yanlarindan birer sira ve baslarindan 0.5
m’lik kisim kenar tesiri olarak atilip,
geriye kalan bitkiler c¢ayir bigme
makinasi ile hasat edilmistir. Kuru ot
verimi, yesil ot hasadi esnasinda alinan
yarim  kilogramlik numuneler bez
posetlerde a¢ik havada kurutularak 1 ay
sonra hassas terazi ile tartilarak kuru
agirhiklarnt  kayit altina  alinmustir.
Metrekarede bagak sayisi ise, her parsele
atilan 50x50 quadrat yardimiyla sayilan
basak sayist 4 ile carpilarak
metrekaredeki  basak sayis1  tespit
edilmigtir. Arastirma sonucunda elde
edilen veriler, Jmp istatistiki paket
programinda varyans analizleri yapilmis,
onemli bulunan ortalamalar Duncan
(%5) coklu karsilagtirma testine gore
gruplandirilmis olup bir fikir vermesi

acisindan Lsd degerleri yansitilmigtir
(AOAC., 1995.).
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BULGULAR ve TARTISMA
Bitki boyu

Cizelge 3’de goriilecegi iizere
aragtirmanin strdiiriildiigii her iki yilda
da bitki boyu (cm) karakterinde hat ve
cesitler arasinda istatistiki olarak énemli
farkliliklar saptanmistir. Ayrica, yil x
cesit interaksiyonu da Onemli
bulunmustur. Bitki boyu degerleri,

arastirmanin  birinci  yilinda 97.50-
135.63 cm, ikinci yilinda 103.89-128.11
cm arasinda degistigi saptanmustir.
Arastirmanin birinci yilinda Ege Yildizt
cesidi olan tritikale, ikinci yilinda ise
ICA-AWNS 011/ 67 hatt1 ve Ege Yildiz1
cesidi olarak ilk siralar1 paylasmislardir
(Sekil 1.).

Cizelge 3. Kilciksiz arpa hat ve gesitler ile tritikale’nin bitki boyu (cm) ve basak sayisi (adet/m?)
ozelligine ait ortalamalar ile olusan gruplar”

Bitki boyu (cm)

Hat ve Cesitler

Basak sayisi (adet/m?)

2019 2020 2019 2020

1 ICA-AWNS 011/ 13 121.43b-f 115.67 cg 386.28 388.46
2 ICA-AWNS 011/ 18 118.63d-g 112.33 f-h 390.67 394.00
3 ICA-AWNS 011/ 22 117.93d-g 113.00 e-h 397.33 398.67
4 ICA-AWNS 011/ 26 115.807-g 115.11cg 420.00 417.67
5 ICA-AWNS 011/ 32 122.57b-d 123.67 a-e 408.00 404.33
6 ICA-AWNS 011/ 34 116.37eg 114.33 d-h 397.33 401.00
7 ICA-AWNS 011/ 38 117.37d-g 120.44 a-t 388.00 393.33
8 ICA-AWNS 011/ 39 123.10b-d 120.33 a-f 365.61 355.00
9 ICA-AWNS 011/ 41 126.47b 125.67 a-c 401.33 401.00
10 ICA-AWNS 011/ 42 124.77bc 120.44 a-t 421.33 423.67
11 ICA-AWNS 011/ 45 126.47D 123.00 a-f 400.00 402.33
12 ICA-AWNS 011/ 47 121.97 b-e 122.11 af 381.33 388.33
13 ICA-AWNS 011/ 50 112.73 g 117.11¢cg 400.00 401.33
14 ICA-AWNS 011/ 55 126.20 he 124.44 a-d 400.00 402.00
15 ICA-AWNS 011/ 56 126.43bc 120.89 a-f 385.33 388.33
16 ICA-AWNS 011/ 59 116.00eg 11556 c-g 366.67 371.00
17 ICA-AWNS 011/ 62 120.43c-f 118.00 a-g 402.66 401.33
18 ICA-AWNS 011/ 63 120.77 b-f 117.78 ag 392.00 393.67
19 ICA-AWNS 011/ 67 126.50 b 128.11a 420.00 408.00
20 ICA-AWNS 011/ 75 122.73 b-d 121.44 af 409.33 413.67
21 Yerli Siyah 97.501 103.89 h 369.33 377.67
22 Akhisar 98 102.13 117.33 b-g 392.00 394.67
23 Alukat 101.13 ht 113.22 e-h 405.33 401.00
24 Kendal 105.80 h 109.56 gh 401.33 404.00
25  Ege Yildzi 13563 a 128.00 ab 401.33 403.00
DK (%) 3.09 553 6.07 5.80

Lsd (%5) 6.02 10.76 5.d 5.d

*) Ayni siitun igerisinde benzer harf grubu ile gosterilen ortalamalar, Duncan (%5)’e gore farkli degildir

Ege Yildiz1 ¢esidinin bitki boyu

karakterinde yiliksek ¢ikmasi onun
standart morfolojik ozelligidir.
Tritikalede bitki boyu diger tahil

cinslerine gore daha uzun olabilecegini
(Demir ve ark.1981; Lehman ve ark.
1983; Yagbasanlar ve Geng, 1988)
bildirmektedirler. Tritikale hat veya
cesitleri  kullanilarak  yapilan bazi
caligmalarda bitki boyu 103.2-144.1 cm
arasinda degismistir (Unver, 1999; Atak
ve Cift¢i 2006; Mut ve ark. 2006; Furan
ve ark. 2005; Demirel 2004; Kendal ve
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Dogan 2014). Arpa hat ve cesitlerinde
bitki boyu karakterinde ise diger
arastirmacilarin - bulgular;, Oktem ve
Colkesen (2000) Sanlurfa’da bitki boyu
55.57-77.67 cm arasinda, Sirat ve Sezer
(2009), Bafra Ovasi kosullarina bitki
boyu 79.9-88.9 ¢cm, Ergiin ve ark. (2017)

Ankara-Golbast  bolgesinde  bitki
boyunun  82-134 cm, arasinda
degisebilecegini bildirmislerdir.

Ozellikle yagisin  fazla ve verimli
alanlarda bitki boyunun uzayabilecegi
asikardir.
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Sekil 1. Farkli arpa hat ve gesitlerin bitki boyu (cm)
Calismada  tritikalenin  bitki sezonunda tritikale’yi de gegmistir. Bitki

boyunun genetik 6zelliginden dolay1 ayr1
degerlendirdigimizde 67 nolu hat 6n
plana ¢ikmis, hatta 2020 yetistirme

boyu karakteri bakimindan kil¢iksiz arpa
hatlarinin 6n plana ¢iktig1 Cizelge 3.’de
goriilmektedir.
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Sekil 2. Farkli arpa hat ve gesitlerin metrekarede basak say1s1 (adet/m?)

Basak sayisi

Aragtirmanin siirdiiriildiigii  her
iki yilda da hat ve cesitler ile yillar
arasinda basak sayis1 bakimindan
istatistiki  olarak Onemsiz olmasina
ragmen, arastirmanin birinci yilinda en
yiiksek metrekarede basak sayis1 421.33
adet ikinci yilda ise 423.67 adet arasinda
degistigi  saptanmistir (Cizelge 3.).
Sonug¢ olarak bu karakterin birinci ve
ikinci yilinda da ICA-AWNS 011/42
hatt1 yiiksek degere ulasmistir (Sekil 2).

500

Degisik ekolojilerde farkli genotiplerle
yapilan ¢alismalarda m?deki basak sayis1
Van ekolojik kosullarinda 417.5-551.5
adet Akdeniz ve ark., (2004), Bafra
Ovas1 sartlarinda 394.6-547.5 adet
arasinda Sirat ve Sezer (2009), Isparta’da
200-340 adet arasinda Coken ve Akman
(2016) ve Ankara-Golbasi bolgesinde
204-796 arasinda Ergiin ve ark., (2017)
ve Van ekolojik kosullarinda 403.67-
619.67 adet Acikgdz (2022) arasinda
degistigi  bildirilmistir. Bu  sonug;
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metrekaredeki basak sayisinin ¢evreden

cok etkilendigini, basak sayisinda
genotipin  paymin  verime kiyasla
oldukca diisiik oldugunu Aydogan

(2021) bildirmektedir.
Yesil ot verimi

Aragtirmanin  siirdiiriildiigii  her
iki y1lda da yesil ot verimleri bakimindan
genotipler arasinda istatistiki olarak
onemli farkliliklarin olustugu
goriilmektedir (Sekil 3.). Ayrica, yil x
cesit interaksiyonu da Onemli
bulunmustur. Birinci yilda kuru madde
verimleri 1883.33-3372.22 kg da/da ve
ikinci yilinda 1800.00—4361.10 kg/da
arasinda degistigi saptanmistir (Cizelge
4). Denemenin birinci yilinda ICA-
AWNS 011/ 62, ICA-AWNS 011/ 63,
ICA-AWNS 011/ 67 ve ICA-AWNS
011/ 75 genotiplerin soguga oldukc¢a
dayanikli olmalari, ikinci yilinda ICA-

AWNS 011/ 32 hattinin kuraga oldukca
dayanikli olmalari, s6z konusu hat ve
cesitlerin diger hat ve gesitlerden daha
yiiksek yesil ot verimine sahip olmalarin
saglamistir. Degisik ekolojilerde farkli
genotip ve cesitlerle yapilan
caligmalarda  yesil ot  veriminin
Erzurum’da yesil ot veriminin 904,6-
842,1 kg/da Akkaya (1984), Erzurum
kosullarinda mutant hatlarda ise 1751.7-
994.2 kg/da arasinda Giillap (2000),
Ankara kosullarinda 749.4-1366.1 kg/da
arasinda Coken ve Akman (2016),
Erzurum sartlarinda 951.7- 1705.7 kg/da
arasinda Kaplan (2019) ve Van ekolojik
kosullarinda  1559.53-2045.17 kg/da
Acikgoéz (2022) arasinda degistigini
bildirmislerdir. Elde edilen sonuglar ile
literatiirdeki bulgular arasinda
farkliliklarin gevresel etki ve farkli ekim
normundan kaynaklandigi sdylenebilir.

Cizelge 4. Kilciksiz arpa hat ve gesitler ile tritikale’nin yesil ot (kg/da) ve kuru ot (kg/da)
ozelligine ait ortalamalar ile olusan gruplar”

Yesil ot verimi (kg/da)

Kuru ot verimi (kg/da)

Hat ve Cesitler

2019 2020 2019 2020

1 ICA-AWNS 011/ 13 3100.00 a-c 3638.90 d-g 826.76 852.36 d-g
2 ICA-AWNS 011/ 18 3161.11 ab 3544.40 d-g 805.94 837.07 e-g
3 ICA-AWNS 011/ 22 3094.44 a-c 3372.20 -1 786.23 790.44 -h
4 ICA-AWNS 011/ 26 3027.78 ac 3338.90 g-1 8675 854.18 d-g
5  ICA-AWNS 011/ 32 2922.22 aC 4361.10 a 803.27 1.035.69
6  ICA-AWNS 011/ 34 2705.56 bc 3483.30 d-h 842.1 836.89 e-g
7 ICA-AWNS 011/ 38 2916.67 a-C 3727.80 b-e 818.43 889.49 c-f
8 ICA-AWNS 011/ 39 2911.11 ac 3794.40 b-e 801.22 847.20 d-g
9  ICA-AWNS 011/ 41 3261.11a 3338.90 g1 864.25 779.31 gh
10 ICA-AWNS 011/ 42 3233.33ab 3694.40 d-f 931.82 869.33 d-g
11 ICA-AWNS 011/ 45 3088.89 a-c 3816.70 b-d 814.09 884.93 d-g
12 ICA-AWNS 011/ 47 3066.67 a-c 3466.70 -1 814.85 854.22 d-g
13 ICA-AWNS 011/ 50 3072.22 a-¢ 3783.30 b-e 842.67 947.78 a-d
14  ICA-AWNS 011/ 55 3383.33a 3788.90 b-e 862.5 866.33 d-g
15 ICA-AWNS 011/ 56 3194.44 ab 3155.60 hi 797.15 785.96 f-h
16 ICA-AWNS 011/ 59 3083.33aC 4033.30 a-C 887.99 996.40 a-c
17 ICA-AWNS 011/ 62 3372.22a 3611.10 d-g 864.55 855.38 d-g
18 ICA-AWNS 011/ 63 3355.56 a 4038.90 ab 850.63 871.13 d-g
19 ICA-AWNS 011/ 67 3288.89a 3805.60 b-d 780.31 887.84 d-f
20 ICA-AWNS 011/ 75 3327.78 a 3638.90 d-g 788.75 820.51 e-h
21 Yerli Siyah 1883.33 ¢ 1800.00 k 606.9 517.871
22 Akhisar 98 2044.44 de 2522.20 i 669.52 726.78 h
23 Alukat 1877.78 ¢ 3133.301 658.91 926.80 b-e
24 Kendal 3027.78 ac 3533.30 d-g 941.65 1.022.49 ab
25 Ege Yildizi 2561.11 cd 3700.00 c-f 747.97 859.13 d-g
D.K. (%) 11.23 581 14.97 7.61
Lsd 54561 336.60 5.d 106.99

*) Ayni siitun igerisinde benzer harf grubu ile gosterilen ortalamalar, Duncan (%5)’e gore farkli degildir.
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Kuru ot verimi

Cizelge 4. Incelendiginde, kuru
ot verimi karakterinin denemenin birinci
yilinda istatistiki farklilik
saptanmamasina ragmen 941.65 kg/da
ile Kendal yerli ¢esitinden en yiiksek
verim almmustir. Denemenin ikinci
yilinda ise onemli farkliliklar olusmus

olup, 517.81 kg/da ile en diisiik degere
yerli Siyah ¢esidinden, en yiiksek degere
ise ayn1 grupta yer alan1035.69 kg/da ile
ICA-AWNS 011/32 hatt1 ve Kendal
cesitinden elde edilmistir. Bunun sebebi
olarak kuraga olduk¢a dayanikli ve daha
yiiksek kuru madde verimine sahip
olmalariyla agiklanabilir.
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Sekil 3. Farkli arpa hat ve gesitlerin yesil ot verimi (kg/da)

Farkli ekolojilerde farkli genotiplerle
yapilan ¢alismalarda kuru ot veriminin
Diyarbakir kosullarinda 534.0-890.2
kg/da arasinda Akinct ve ark. (1999)
degisebilecegini bildirmislerdir. Elde

edilen sonuglar ile literatiirdeki bulgular
arasinda farkliliklarin nedeni olarak;
farkl1 ekim zamani ve cevre kosullari
gosterilebilir (Sekil 4).
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Kiiresel 1sinma ve buna bagh
kurakligin yogun bir sekilde yasandigi
bolgemizde tahillarda destekleme ve
sulama uygulamalar1 ile ekonomik {iriin
yetistiriciliginde yiiksek verim
alabilecegi kanaati  gelismektedir.
Arastirmadaki kil¢iksiz arpa hatlarindan
yesil ot ve kuru ot verimleri agisindan
standart arpa hatlar1 ve tritikaleye gore
daha yiiksek verimler elde edilmistir.
Hem yesil ot hem de kuru ot verim
performanst bakimindan 32 nolu hat ve
62 nolu kilgiks1z arpa hatt1 tescile aday
olabilecek ozelliklerdedir. 42 nolu hat,
metrekaredeki basak sayisi acgisindan
yuksek sonu¢ vermistir. Standart arpa
cesitlerinin, sahip olduklar1 kilgiklar
nedeniyle kuru ot olarak hayvanlar
tarafindan  ¢ok  tliketilmediginden
denemedeki kilciksiz arpa hatlar1 hayvan
beslemede daha da 6nem arzetmektedir.
Bu ¢alismanin sonuclarindan birisi de
kilgiksiz arpanin yem rasyonlarinda
yerini almasidir. Kilgiksiz arpa hatlar,
ciceklenme doneminde hasat edildiginde
sindirilebilirliginin fazla olmast ve
cigeklenme donemine kisa siirede
ulagsmasi nedeniyle ara {iriin olarak
sulanabilir alanlarda
degerlendirilebilecek ve yem agig1 olan
iilkemizde yeni koridorlar agilacaktir.
Pamuk ve Misir gibi GA bdlgesinin en
onemli bitkileri ile ayni yilda ara {irlin
olarak iiretim deseninde yerini alacaktir.
Kilgiksiz arpa hatlari, hasil olarak 20
Nisan tarthinde hasat edilecegi igin
kendinden sonra gelecek ana iiriin igin
iyl bir 6n bitki olma niteligindedir.
Hatlar tescil edildikten sonra ozellikle
protein oranimi arttirmak icin baklagil
yem bitkileri ile karigima aliabilecektir.
Genis habitusu nedeniyle baklagil oram
azaltilmadan protein orani arttirilmis
olacaktir. Ulkemizde ve diinyada tescilli
cesidi olmayan kilgiksiz arpa hatlari,
tescil edilerek, {ilke tarimma yeni
cesitler  kazandirilmis  olunacaktir.
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Kil¢iksiz  arpanin  bu  Ozellikleri
nedeniyle hayvansal ve bitkisel {iretimde
onemli bir yem bitkisi olacagi sonucuna
varilmistir.
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Ege Tarimsal Arastirma Enstitiisii ulusal gen bankasinda muhafaza edilen Tiirkiye’nin degisik
bolgelerinden toplanmis bezelye (Pisum sativum L.) populasyonlarindan, 70 adet bezelye populasyon
materyali temin edilerek Dogu Akdeniz Tarimsal Arastirma Enstitiisii lokasyonunda morfolojik
karekterizasyon calismalart yapilmistir. Morfolojik karekterizasyon calismalari IPGRI’nin bezelye igin
yaymlamis oldugu tanimlama listesi ve bu tiire ait UPOV o6zellik belgesine gore yapilmistir. Bezelye
bitkisine ve tohumuna iligkin &zellikler incelenmis ve bu incelenen O6zellikler arasindaki farkliliklar
belirlenerek ortaya koyulmustur. Gergeklestirilen morfolojik karekterizasyon sonucunda bezelye
genotiplerinde, bitki boyu 32-135 cm, ilk bakla yiiksekligi 17-85 cm, ana dal sayis1 1-4 adet ve bitkide
bakla sayis1 1-26adet, bitkide tane sayisi 2-118 adet, bitkide tane agirhigi 1-83 g arasinda degisim
gOstermistir. Yapilan bu ¢alisma ile bezelye populasyonlarinin 6zellikle 1slah ¢aligmalari agisindan iimitvar
genotiplerin oldugu ve genotiplerde seleksiyon c¢aligmalarma devam edilmesi gerektigi sonucuna
varilmgtir.

Anahtar Kelimeler: Bezelye, genetik kaynaklar, ana bilesen analizi, cluster analizi

Determination of Some Characteristics of Eding Pea (Pisum sativum L.) Genotypes
Abstract

Morphological characterization studies were carried out at the Eastern Mediterranean Agricultural
Research Institute location by obtaining 70 pea population materials from the pea (Pisum sativum L.)
populations collected from different regions of Turkey, which were preserved in the Aegean Agricultural
Research Institute national gene bank. Morphological characterization studies were carried out according
to the identification list published by IPGRI for peas and the UPOV feature document of this species. The
characteristics of the pea plant and its seed were examined and the differences between these examined
characteristics were determined and revealed. As a result of the morphological characterization, the plant
height was 32-135 cm in pea genotypes, first pod height 17-85 cm, the number of main branches is 1-4 and
the number of pods per plant is 1-26, the number of grains per plant is 2-118, The grain weight of the plant
varied between 1-83 g. With this study, it was concluded that the pea populations had promising genotypes
especially in terms of breeding studies and that selection studies should be continued in genotypes.
Keywords: Pea, genetic resources, principal component analysis, cluster analysis
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GIRIS

Tirkiye’de  bezelye  (Pisum
sativum L.) 781 ha ekim alani, 2.193 ton
tiretimi, birim alandan alinan tane verimi
ise 28.079 kg/ha’dir (FAO, 2021).
Yemeklik tane baklagiller iilkemizde
insan beslenmesinde kullanilan ve
onemli bitkisel protein kaynagi olan
bitkilerdendir;  Protein  zenginlikleri
nedeniyle insan ve hayvan
beslenmesinde onemli bir temel besin
maddesi kaynaklarindan olup beslenme

aciginin giderilmesinde yeri
doldurulamayacak besin
kaynaklarindandir.  Yemeklik  tane

baklagiller igerisinde 6nemli bir baklagil
olan bezelye, icerdigi yiiksek oranda
protein ve vitamin zenginliginden
dolay1, bezelye tanecleri yesil sebze
olarak ayn1 zamanda da kuru tane olarak
tiketilmektedir. Bezelye tanesindeki
kuru olgunluktaki protein oram1 %]18-
28.4 arasinda degismekte olup, A ve B
vitaminleri yaninda mineral maddeler
yoniinden de oldukg¢a zengin bir bitkidir
(Sehirali, 1988). Azot baglayici,
bakterilerle simbiyotik yasami nedeniyle
diisiik girdili tirtinler grubunu énemli bir

bilesenidir. Kuru bezelye beslenme
agisindan distk sindirilebilir
karbonhidratlar, protein ve mikro

besinlerin iyi bir kaynagidir (Thavarajah
ve ark., 2022). Ulkemizde iireticiler
bezelye bitkisinin tanesinden,
samanindan faydalanmakta ve bezelye
bitkisi silaj, yesil giibre olarak
degerlendirilmektedir (Seydosoglu,
2013; Seydosoglu, 2019; Seydosoglu ve
ark. 2020), tarla bezelye tarimi g¢ok
amacgh olarak yapilmaktadir. Ulkemiz
bircok kiiltiir bitkisi yoniinden zengin
genetik kaynaklara sahip olup, bunlardan
birisi de bezelyedir. Tiirkiye orijinli
bezelye gen kaynaklari lizerinde yurt i¢i
ve yurt dist kaynakli baz1 arastirmalar
yapilmis  olmakla  birlikte, bu
kaynaklarin  farkli arastirmalar ile
agronomik ve kalite 6zellikleri a¢isindan
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incelenmesi ve 1slah programlarinda
degerlendirilmesi Onem tasimaktadir.
Genetik materyallerin  koleksiyonlart,
bitki tiirlerinin genis genetik ¢esitliligini
yansitmakta ve diinya c¢apinda bitki
iretimini artiracak bitki
karakteristiklerinden olusan bir kaynak
sunmaktadir (Tan, 2010). Genis genetik
varyasyon igeren yerel cesitler, stres
faktorlerine, hastalilk ve =zararlilara
dayaniklilhik ve bir¢cok istenen Kkalite
ozelligi ile ilgili genleri igerdikleri i¢in
onemli gen kaynagi niteligindedir. Bu
nedenle yerel ¢esitlerde  genetik
cesitliligin ~ korunmasi son derece
onemlidir (Tan, 2009). Bezelye gen
kaynaklar1 bakimindan oldukg¢a zengin
olan iilkemizdeki bu gen kaynaklarinin
farkli ekolojilere uyabilme yetenekleri
ile agronomik ve kalite ozellikleri
yOniinden incelenmesi ve bu
materyallerin hizli bir sekilde bezelye
1slah1 programlarina entegre edilmesi,
farkli ekolojik bolgelere uygun Tiirkiye
orijinli yeni gesitlerin gelistirilebilmesi
acgisindan olduk¢a Onemli olmaktadir.
Bezelye bitkisi yliksek sicakliklar tireme
gelisimini etkiler ve bir¢ok tiriinde verim
kaybina neden olur. Tarla bezelyesi 1s1ya
duyarhdir. Yiksek sicakliklar, bezelye
tarlasinda oviil gelisimini bozar (Osorio
ve ark., 2022). Ege Tarimsal Arastirma
Enstitiisi.  Ulusal Gen Bankasinda
yemeklik tane baklagillere ait 34 tiir ve
7443 6rnek yer almaktadir (Tan, 2010).

Yerel ¢esitlerin ve yabani tiirlerin
oncelikle  korunmasi  son  derece
onemlidir. Bundan sonra yapilmasi

gereken bu zengin kaynaklardan islahta
yararlanmak ve bu kaynaklardan cesit
elde etmektir. Genetik kaynaklarin
korunmasi ve siirdiriilebilir kullanima,
iretimi  garantiye almak; c¢evresel
sorunlar ve iklim degisiklikleri ile
miicadele etmek ic¢in gereklidir. Bu
kaynaklarin kaybolmasi uzun vadede
diinya gida giivenligi i¢in bir tehdit
olusturacaktir (Ferranti, 2016). Bu
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calismanin temel konusu, iilkemizin
farkli bolgelerinden toplanmis olan
bezelye yerel genotiplerinin
karekterizasyonu ve 6n islah materyali
olarak se¢imini ve cesit gelistirmeye
yonelik 1slah ¢aligmalarinin baslangicini
olusturmasidir. Bu galisma ile bezelye
yerel genotiplerinin erkencilik, yliksek
verim ve kalite gibi 6zellikleri yoniinden
incelemek, {stlin olan genotiplerin
belirlenerek, bunlarin bezelye 1slah
programlarinda, kullanilmasini
saglayarak, Akdeniz Bolgesi i¢in uygun
cesitlerin 1slah edilmesidir.

MATERYAL ve YONTEM

Materyaller, yemeklik yerel
bezelye populasyonlarindan 70 adet
genotip Izmir gen bankasindan temin
edilmistir. Bu yerel populasyonlarin
1slah ¢alismalarina aktarilmadan Once
karekterizasyon c¢aligmalar1 yapilarak
genotiplerin morfolojik ve agronomik
ozellikleri  tespit  edilmistir.  Bu
caligmanin yuriitiildiigii yerel genotipler
ve toplandigi bolgeler Cizelge 1’de
verilmistir.

Cizelge 1. Izmir gen bankasindan saglanan bezelye genotipleri ve toplama lokasyonlari

SiraNo Kayit No Botanik Isim il

Sira No Kayit No

Botanik Ismi il

1 TR 33233 Pisum sativum Canakkale 36 TR 49600 Pisum sativum Izmir

2 TR 33238 Pisum sativum Canakkale 37 TR 49601 Pisum sativum Izmir

3 TR 33246 Pisum sativum Canakkale 38 TR 53742 Pisum sativum Canakkale

4 TR 33372 Pisum sativum Tekirdag 39 TR 53747 Pisum sativum Canakkale

5 TR 37374 Pisum sativum Corum 40 TR 53749 Pisum sativum Tekirdag

6 TR 30686 Pisum sativum Antalya 41 TR 54386 Pisum sativum Aydm

7 TR 30760 Pisum sativum Adana 42 TR 54953 Pisum sativum Tekirdag

8 TR 77732 Pisum sativum Mugla 43 TR 54954 Pisum sativum Tekirdag

9 TR 77733 Pisum sativum Mugla 44 TR 61266 Pisum sativum Tekirdag

10 TR 77735 Pisum sativum Denizli 45 TR 56016 Pisum sativum Giresun

11 TR 77736 Pisum sativum Mugla 46 TR 5478 Pisum sativum Antalya

12 TR 77737 Pisum sativum Manisa 47 TR 57120 Pisum sativum Hatay

13 TR 80188 Pisum sativum Aydin 48 TR 5479 Pisum sativum Izmir

14 TR 80189 Pisum sativum Antalya 49 TR 58078 Pisum sativum Izmir

15 TR 80192 Pisum sativum Burdur 50 TR 71699 Pisum sativum Izmir

16 TR 80193 Pisum sativum Burdur 51 TR64147 Pisum sativum Canakkale

17 TR 80199 Pisum sativum Mugla 52 TR61253 Pisum sativum Canakkale

18 TR 45933 Pisum sativum Artvin 53 TR 61277 Pisum sativum Tekirdag

19 TR 40710 Pisum sativum Antalya 54 TR 61280 Pisum sativum Aydimn

20 TR 40715 Pisum sativum Antalya 55 TR 61284 Pisum sativum Tekirdag

21 TR 40682 Pisum sativum Mugla 56 TR 61290 Pisum sativum Tekirdag

22 TR 39061 Pisum sativum Aydin 57 TR 61298 Pisum sativum Tekirdag

23 TR 39071 Pisum sativum Mugla 58 TR 61301 Pisum sativum Giresun

24 TR 43509 Pisum sativum Istanbul 59 TR 61305 Pisum sativum Denizli

25 TR 43619 Pisum sativum Sakarya 60 TR 61307 Pisum sativum Tekirdag

26 TR 43647 Pisum sativum Sakarya 61 TR 61309 Pisum sativum Izmir

27 TR 26306 Pisum sativum Mugla 62 TR 61311 Pisum sativum Edirne

28 TR 42159 Pisum sativum Hatay 63 TR 32230 Pisum sativum Mugla

29 TR 46023 Pisum sativum Trabzon 64 TR 61246 Pisum sativum Kiitahya

30 TR 44916 Pisum sativum Adapazari 65 TR 61287 Pisum sativum Canakkale

31 TR 44939 Pisum sativum Izmit 66 TR 67094 Pisum sativum Tekirdag

32 TR 46469 Pisum sativum Giimiighane 67 TR 61431 Pisum sativum Tekirdag

33 TR 49596 Pisum sativum Antalya 68 TR 61324 Pisum sativum Tekirdag

34 TR 49598 Pisum sativum Hatay 69 TR 69399 Pisum sativum Tekirdag

35 TR 49599 Pisum sativum Izmir 70 TR 70382 Pisum sativum Kirklareli

Yemeklik tane baklagil grubuna listeleri kullanilmustir. Bezelye

giren  tiirlerin  karakterizasyonunda bitkilerinde  c¢ikisla  beraber  tiim
kaliimi yiiksek morfolojik karakterler genotiplerin morfolojik
gozlenerek, karakterizasyonda IBGRI karekterizasyonlar1 uluslararas1  Bitki
(Anonim, 1993; UPOV, 2003) tanitim Tanimlama  Merkezinin (IBGRI)
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belirledigi tanimlama kriterlerine gore
gergeklestirilmistir. Augmented desende
tiretimi yapilan Orneklerin farkli form
gruplarint  ayritili  belirlemek i¢in
gozlenen  karakter  verileri  coklu
degisken analizlerinden Ana Bilesen
Analizi (ABA) kullanilarak (Sneath ve
Sokal, 1973; Clifford ve Stephenson,
1975; Tan, 1983) bitkisel kantitatif ve
kalitatif ozellikler incelenmis ve bu

incelenen ozellikler arasindaki
farkliliklar belirlenmistir.

BULGULAR ve TARTISMA
Calisilan yerel bezelye

populasyonlarinin incelenen 6zellikleri
arasindaki Ana Bilesenlerin Eigen
Degerleri, ylizde varyanslar1 ve yiizde
yigmali varyans degerleri hesaplanarak
Cizelge 2°de verilmistir.

Cizelge 2. Incelenen 6zelliklerde ana bilesenlerin eigen degerleri, varyanslar (%) ve y1igmali

varyans (%) degerleri
No Incelenen Ozellikler Eigen degeri Varyans (%) Ylgllméz!%\)’aryans
1 Bitki Boyu 4.35 27.21 27.21
2 Ik Bakla Yiiksekligi 2.76 17.27 44.48
3 Ana Dal Sayisi 2.24 13.99 58.46
4 Yan Dal Sayis1 1.47 9.17 67.63
5 Bakla Sayis1 1.10 6.85 74.48
6 Dolu Bakla Sayisi 0.95 5.93 80.41
7 Bos Bakla Sayisi 0.78 4.88 85.28
8 Bakla Uzunlugu 0.60 3.77 89.05
9 Tane Sayisi 0.42 2.60 91.65
10 Tohum Sekli 0.41 2.54 94.19
11 Tohum Rengi 0.33 2.09 96.28
12 Tane Rengi 0.30 1.87 98.15
13 Hilum Rengi 0.14 0.87 99.02
14 Bitki Saman Agirlig 0.09 0.54 99.56
15 Bitki Tane Agirligi 0.05 0.33 99.89
16 Parsel Verimi 0.02 0.11 100.00

Yapilan bu ¢aligmada kullanilan bezelye
populasyonlarinin incelenen 6zellikler
bakimindan ilk ti¢ 6zelligin (bitki boyu,
ilk bakla yiiksekligi ve ana dal sayisi)
ana bilesen ylizde varyans degerleri
bezelye  populasyonun  %S50’sinden
fazlasini temsil etmektedir. Bu li¢ 6zellik
ana bilesen icin belirlenen ozellikler
icinde, yerel populasyonlarin ayiriminda
ele alinacak onemli karakter ozellikleri
olarak belirlenmistir (Upadhyaya ve ark.
2011; Singh, ve ark., 2003). Baklagiller
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gelismekte olan pek ¢ok iilkede temel
protein  kaynagidir. Tane baklagil
germplazmi1 diinyada muhafaza edilen
7,4 milyon 6rnegin %15’ini olusturur.
Bu genetik kaynaklar daha ¢ok morfo-
agronomik ozellikler yoniinden
incelenmistir. Tane kalitesi lizerindeki
verilerin sinirli oldugunu bildirmislerdir.
Yemeklik bezelye populasyonlarinda
Incelenen morfolojik &zelliklere ait Ana
Bilesenlerdeki dagilimlar1 ve degerleri
Cizelge 3°de verilmistir.
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Cizelge 3. Incelenen 6zelliklerin ana bilesendeki dagilimlari/yiikleri

ABA1 ABA?2 ABA3
incelenen Ozellikler (% 27.2) (% 17.3) (% 14)
Bitki Boyu 0.09546 -0.21852 0.55764
Ik Bakla Yiiksekligi 0.07261 -0.28739 0.52048
Ana Dal Sayisi 0.36689 -0.1097 -0.12422
Yan Dal Sayisi 0.2192 0.09506 -0.20105
Bakla Sayis1 0.45239 0.08154 -0.05349
Dolu Bakla Sayisi 0.45817 0.06896 -0.01826
Bos Bakla Sayisi 0.19845 0.17114 -0.19466
Bakla Uzunlugu -0.06421 0.44191 0.11626
Tane Sayist 0.42634 0.06538 -0.1025
Tohum Sekli -0.0599 0.16311 -0.13974
Tohum Rengi -0.02136 -0.3301 -0.30097
Tane Rengi 0.05991 -0.49312 -0.12532
Hilum Rengi 0.04457 0.41469 0.27034
Bitki Saman Agirlig 0.36722 -0.05633 0.23104
Bitki Tane Agirligi 0.12854 -0.12083 0.05771
Parsel Verimi 0.04601 0.19963 0.2039

Incelenen bezelye populasyon ozellikler populasyonlarin ayriminda

0zelliklerinin ana bilesendeki dagilimlari
incelendiginde bakla Sayisi, dolu bakla
sayi1sl, tane sayist, bitki saman agirligi ve
bitki tane agirligi birinci ana bileseni;
Tohum rengi, Bakla uzunlugu, tane
rengi, hilum rengi ve parsel verimi ikinci
ana bileseni; bitki boyu ve ilk bakla
yiiksekligi  {iglincii  ana  bileseni
olusturmustur. Ug ana bilesen igerisinde,
belirlenen ozellikler populasyonlarin
ayriminda temel olabilecek karakter
olarak ortaya ¢ikmaktadir (Cizelge 3).
(Mart ve ark., 2007) Akdeniz ve Orta
Anadolu bolgelerinden topladigi 170
adet nohut genotiplerinde ele alinan
kalitatif  Ozelliklerin  ilk {ic ana
bilesendeki agirliklar1 ve katki paylar
incelendiginde en yiiksek degere birinci
ana bilesen iizerinde birinci dal sayisi ve
cigeklenme giin siiresinin, ikinci ana
bilesen iizerinde ¢igeklenme giin siiresi,
bitkide bakla sayis1 ve bakla
biiytlikliigiiniin, {iclincii ana bilesende ise
yaprak¢ik uzunlugu, bakla biiytkIigi
ozelliklerinin oldugu saptanmustir. Ug
ana bilesen icerisinde, belirlenen
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temel olabilecek karakter olarak ortaya
ciktigini belirtmislerdir. ABA analizine
gore birinci ana bilesende bitkide tane,
bakla, tigiincii dal, ikinci dal sayilar1 ve
bitkide tane agirligs; ikinci ana bilesende
yaprakcik eni, yaprakcik boyu, bakla
boyu. c¢iceklenme ve olgunluk giin
sayilan ile 100 tane agirlig1; iiclincili ana
bilesende ise ¢iceklenme giin sayist ile
baklada tohum sayisinin Ana Bilesenleri
olusturan agirlikli karakterler oldugu ve
bu Ozellikler agisindan Grneklerin
varyasyon sergiledikleri saptanmigtir
(Cinsoy ve ark., 1997). Uygulanan Ana
Bilesen Analizine gore birinci ana
bilesende ¢igek rengi tohum rengi ve
yaprakta yaprakcik sayist: ikinci ana
bilesende bitki tipi. tiiyliiliikk ve yaprakta
yaprakcik sayisi; uguncu ana bilesende
ise yaprakta yaprakcik sayisi ile tohum
sekli ozelliklerinin bilesenleri olusturan
agirlikli karakterler oldugu belirlenmis
olup bu bu oOzellikler agisindan
orneklerin  varyasyon  sergiledikleri
saptanmistir (Cinsoy ve ark., 1997-2).
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#
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ANA BILESEN NO

Sekil 1. Ana bilesenlerin eingen degerleri

Eingen degerleri 1 den yiiksek olana ana
bilesenler populasyonun
tanimlanmasinda 6nemli rol almaktadir.
5 ana bilesen bezelye populasyonun %75
ini tanimlamaktadir (Sekil 1).

Birinci ve ikinci ana bilesen varyansin
%44.5’in1  tanimlamaktadir. 1. Ana
Bileseni olusturan ana dal sayisi, bakla
sayis1, dolu bakla sayisi, tane sayisi, bitki
saman agirhig;; ve II. Ana Bileseni
olusturan bakla uzunlugu, tohum rengi,
tane rengi, hilum rengi gibi Ozellikler
olmaktadir. I.ve II. ana bileseni olusturan
ozellikler yoniinden 2 grup olusmustur.
[.grup tohum rengi ve tohum sekli ve
bakla uzunlugu yoniinden olusurken,
I.grup bakla sayisi, tane sayisit ve ana
dal sayis1 gibi benzer 6zellikler etrafinda
gruplanmustir (Sekil 2).

ikinci ve iiciincii ana bilesen varyansin
%31.3’nii  karsilamaktadir. II. Ana
Bileseni olusturan bakla uzunlugu,
tohum rengi, tane rengi, hilum rengi; ve
III. Ana Bileseni olusturan bitki boyu ve
ilk bakla yiiksekligi gibi o6zellikler
olmaktadir. ikinci ve iigiincii ana bilesen
yoniinden 1ii¢ grup olusmustur. Bu
gruplarin en biiyiigii olan birinci grup her
iki ana bileseni olusturan oOzellikler
yoniinden ortalamaya yakin degerler
almistir. Birinci grup bitki boyu, parsel
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verimi, bitkide tane agirligi, dolu bakla
sayist ve tane sayist Ozellikleri ile
gruplandirilirken; Ikinci grup tohum
rengi ve tane rengi yOniinden
gruplandirilirken, {g¢iinci grup tohum
sekli, yan dal sayis1 ve bakla sayisi

yoniinden  gruplart  olusturmuslardir
(Sekil 3).
Birinci ve liciincii ana bilesen

varyansin %41.2°ni karsilamaktadir. 1.
Ana Bileseni olusturan ana dal sayisi,
bakla sayisi, dolu bakla sayisi, tane
sayisi, bitki saman agirligi; ve III. Ana
Bileseni olusturan bitki boyu ve ilk bakla
yiiksekligi gibi 0Ozellikler olmaktadir.
Birinci ve ii¢lincii ana bilesen 6zellikleri
yoniinden iki grup olusmustur. Bezelye
populasyolart1  tohum  sekli, bakla
uzunlugu, tohum rengi yoniinden birinci
grup, bitki saman agirligi, dolu bakla
sayisi, ana dal sayisi yoniinden ikinci
grubu olusturmustur (Sekil 4). Yemeklik
tane baklagiller serin ve sicak mevsim
baklagilleri olarak ayrilmaktadir. Serin
mevsim baklagilleri mercimek (Lens
culinaris  Medik.), nohut (Cicer
arietinum L.), bakla (Vicia faba L.), ve
bezelyeyi (Pisum sativum L.); sicak
mevsim baklagilleri de boériilce (Vigna
ungiuculata L.) ve fasulye (Phaseolus
vulgaris L.) bitkilerinden olusmaktadir.
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Nohut ve mercimek tiirlerinin gen
merkezi Tiirkiye’dir (Tugay, 2017).
Acikgdz ve ark. (1994), ele aldiklari
nohut  populasyonlarinda  incelenen
ozellikler agisindan 5 grup olustugunu,
bitkideki dolu bakla sayisi, bakla sayisi,

tane sayisi, bitki agirhigi, 2. ve 3. dal
sayisi, bitki tane agirligi, yesil bitki
agirhgl, yaprakeik genisligi, yiiz tane
agirhigy, bitki boyu 6zelliklerinin ayirima
temel olabilecegini belirtmislerdir.

ABA 1ve ABA 2

ABA 2 (% 17,3)
o & A NONAOO®

4
~

® 32
27

ABA 1 (% 27,2)

Sekil 2. Bezelye orneklerinin abal ve aba2 bilesenlerdeki dagilimi

Incelenen ozelliklerin  Ana  Bilesendeki
etkisini/dagilimmi  gosteriyor, oOzellik
merkeze ne Kkadar uzaksa o kadar etkili
olmaktadir. |. Ana Bilesen ana dal sayisi,
bakla sayisi, dolu bakla sayisi, tane

I1.Gru

ABA 3 (% 14)
o N A N O N A O ®

-2

sayisi, bitki saman agirligi 6zellikleri ve
II. Ana Bilesen bakla uzunlugu, tohum
rengi, tane rengi, hilum rengi o6zellikleri
popililasyon ayriminda 6nemli 6zellikler
olmaktadir (Sekil 2).

ABA 2 ve ABA3

I.Grup

I.Grup

0

ABA 2 (% 17,2)

Sekil 3. Bezelye 6rneklerinin aba 2ve aba 3 bilesenlerdeki dagilim
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II. Ana Bilesen bakla uzunlugu, tohum
rengi, tane rengi, hilum rengi 6zellikleri
ve Ill. Ana Bilesen bitki boyu ve ilk
bakla yiiksekligi ozellikleri popiilasyon
ayriminda 6nemli 6zellikler olmaktadir.

N R OO 0

ABA 3( %14)

o & &~ N o

-2

Incelenen ozelliklerin  ana  bilesendeki
etkisini/dagilimim ~ gosteriyor,  ozellikler
merkeze ne kadar uzaksa o kadar etkili
olmaktadir (Sekil 3).

ABA 1ve ABA3

0 2

ABA 1(% 27,2)

Sekil 4. Bezelye 6rneklerinin ABA 1 ve ABA 3 bilesenlerdeki dagilimi

I. Ana Bilesen Ana Dal Sayisi, Bakla
Sayisi, dolu bakla sayisi, tane sayisi,
bitki saman agirligi o6zellikleri ve Il
Ana Bilesen bitki boyu ve ilk bakla
yiiksekligi ~ Ozellikleri ~ popiilasyon
ayriminda 6nemli 6zellikler olmaktadir.
Incelenen &zelliklerin  Ana  Bilesendeki
etkisini /dagihmimi gosteriyor,  Ozellik
merkeze ne kadar uzaksa o kadar etkili
olmaktadir (Sekil 4).
Bezelye Genotipleri
Tliskileri

70 adet yerel bezelye genotiplerinin
ozelliklerin  morfolojik, agronomik
karekterizasyonlar1 sonucunda incelenen

ve Benzerlik

genotiplerin birbirleriyle olan yakinlik
ve uzaklik Dbenzerlik iligkisilerini
belirleyebilmek  amaciyla  Cluster
Analizi yapilmistir. Cluster Analizi
sonucunda da olusan dendrogramda
Tfarkli grup olusmustur (Cizelge:4)
(Sekil:5) Konya’da 4 ¢esit ve 12 saf
hattin ~ kullanildigi ~ bir  ¢aligmada
genotipler 11 6zellik bakimindan cluster
analizine tabi tutulmus olup genotipler
arasinda onemli farkliliklarin bulundugu
ve fasulye genotiplerinin iki ana ve her
ana grubunda kendi igerisinde ¢ok sayida
alt gruba ayrildig1 belirtilmistir (Ceyhan
ve ark., 2009; Ulker, ve ark. 2008.)

Cizelge 4. Cluster analizi sonucunda elde edilen bezelye popiilasyonlarinin gruplari

Grup No Populasyonlar Toplam Populasyon adedi
1 1,2,24,11,4,6,40,8,56,61,12,35,60,13,15,44,46,67,68,41 | 20

2 7,55,54,58,29,33,65,34,59,64,62,30,42 13

3 25,31,26,45 4

4 9,21,23,47,69,70,20,27 8

5 14,17,22,18,19,49,50 7

6 3,32,38,37,46,28,53,10,51,43 10

7 5,52,63,36 4
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Cluster analizi sonucunda 7 farkli grup
olusmus ve her grupta farkli sayida
populasyon yer almistir. Birinci grupta
20, ikinci grupta 13 ve altinci grupta 10
populasyon  genotipi yer almistir
(Cizelge 4). Arasgtirmada kullanilan 70
bezelye yerel genotiplerinin incelenen
ozellikleri cluster (kiimeleme) analizi
yoluyla karsilastirilmis ve elde edilen
dendrogram Sekil 5’de verilmistir.
Yapilan cluster analizinde 1 grupta yer
alan 4-6 ve 13-15; ikinci grupta yer alan
67-68 ve 33-65; ve 4grupta yer alan 70-
20 nolu genotiplerin analiz edilen
ozellikleri bakimindan birbirlerine en
yakin;1-36 genotipler ise birbirinden en
farkli yerel bezelye genotipleri olarak
tepit edilmistir. Sekil 5’de
incelendiginde bezelye genotiplerinin
incelenen ozellikler bakimindan
varyasyonlarinin ~ yliksek  derecede
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oldugu ve gruplar arasinda genotipler
cok sayida alt gruplardan olustugu tespit
edilmigtir.  Gruplar incelendiginde 1.
grup icerisinde 20tane genotip yer
almaktadir. Bu genotipler farkli gruplar
altinda kiimelesmislerdir. 2.grup
icerisinde 13tane genotip ve farkli
gruplar altinda kiimelesmislerdir; 3.grup
icerisinde 4tane genotip ve farkli grup
altinda kiimelesmeler belirlenmistir.
Bezelye genotipleri igerisinde yapilacak
1slah caligmalarinda incelenen
parametreler bakimindan timitar
genotipler, yeni cesitlerin
gelistirilebilmesi bakimindan zengin bir
genetik  kaynak  ortaya koydugu
belirlenmistir. Ozellikle verimli, dik
gelisen, makinali  hasata  uygun
genotiplerin 1slah kademelerinde
degerlendirilmesi uygun olacaktir.
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-

Sekil 5. Ana Bilesen Analizi sonucunda olusan dendrogman dagilimi

SONUC ve ONERILER

Yapilan bu ¢alismada Tiirkiye’de
yetistirilen yerel bezelye
populasyonlarinin =~ Dogu  Akdeniz
bolgesi i¢in kislik ekimde incelenen
ozelliklerin morfolojik karekterizasyonu
yapilmistir. Bezelye populasyonlarinin
ana bilesendeki dagilimlari, ilk ii¢ ana
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bilesendeki agirliklar1 ve katki paylar
incelendiginde birinci ana bilesen
iizerinde bakla sayisi, dolu bakla sayisi,
tane sayisi, bitki saman agirlig1 ve bitki
tane agirligi; ikinci ana bilesen tlizerinde
tane rengi, bakla uzunlugu, tane rengi,
hilum rengi ve parsel verimi; ii¢iincii ana
bilesende ise bitki boyu ve ilk bakla
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yuksekligi  6zelliklerinin  en yiiksek
degerlere sahip oldugu tespit edilmistir.
Yiriitilen bu ¢alisma ile, Eingen
degerleri 1 den yiiksek olan ana
bilesenlerin populasyonun
tanimlanmasinda 6nemli rol aldig:
saptanmistir. 5 ana bilesen bezelye
populasyonun % 75 ini tanimlamaktadir.
Adana lokasyonunda yiiriitilen 70
genotipin  kullanildigi  bu ¢alismada
Cluster analizine tabi tutulmus olup
genotipler arasinda 6nemli farkliliklarin
bulundugu ve bezelye genotiplerinin
yedi ana ve her ana grubunda kendi
igerisinde ¢ok sayida alt gruba ayrilarak
kiimeler olusturarak genetik varyasyon
zenginligini ortaya koydugu
belirlenmistir. Dogu Akdeniz Bolgesi
kislik ekimlerinde 1i¢ ana bilesen
igerisinde, belirlenen ozellikler
populasyonlarin ayriminda  temel
olabilecek  karakter olarak ortaya
cikmaktadir. Ciftciler tarafindan
secilerek ve dogal seleksiyon ile bir
yoreye uyum saglamis olan kiiltiir bitkisi
cesitleri, yerel cesit, kOy ¢esidi ya da koy
populasyonu olarak adlandirilir (S6zen
ve ark.2019; Bozoglu, ve ark. 2007).
Yerel ¢esitler, ¢iftgiler tarafindan zaman
icerisinde  genellikle yiiksek kalite
ozelliklerine sahip bolgeye adapte olmus
bireylerin secilmesi ve birbirini izleyen
nesillerdeki secilen bireylerle
yetistiriciligin ~ stirdiiriilmesi  sonucu
ortaya ¢cikmistir (Tugay, 2017). Sonug

olarak Dogu Akdeniz Bodlgesinde
Tiirkiyenin farkl Bolgelerinden
toplanmis Izmir - Menemen gen

bankasindan temin edilen Orneklerle
ylriitiilen bu ¢aligma, bezelye gen
kaynaklar1 materyalinde, populasyonlar
arasindaki varyasyon genisligini ortaya
koymasi bakimindan énemlidir. Bir 1slah
kaynagi olarak yerel populasyonlar
Ozellikle hastaliklara dayamiklilik ile
diger kantitatif ve kalitatif karekterlerin
aktarilmasinda ve genetik varyasyonun
genigletilmesinde kullanilmaktadir. Ana
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bilesen analizindeki gruplarin
olusmasin1 agirlikli olarak etkileyen
ozellikler incelendiginde; bu 6zelliklerin
kendi aralarindaki ve tane verimi ile olan
korelasyonlarinin ~ 6nemli,  verime
dogrudan ve dolayl etkilerinin yiiksek
oldugu bilinmektedir (Acikgoz ve ark.
1998), (Mart ve ark 2003). Burada
1slahct agisindan 6nemli olan, 1slah
programinda  yararlandigi  6zellikler
yoniinden populasyonlarin  ayrimina
temel olan bu oOzelliklerde yiiksek
degerlere sahip olan populasyonlarin
belirlenerek  1slahcinin  kullanimina
sunulmasidir.
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Ozet

Bu ¢aligmada Hatay ilinde yaban hayvanlarinin tarimsal faaliyet tizerindeki ekonomik etkilerini
belirlemek amaglanmigtir. Hatay Bolgesi, fauna ve flora bakimindan zengin bir cografyaya sahiptir. Bu
durum boélgenin sosyal, ekonomik ve tarimsal yapisi lizerinde etkili olmaktadir. Yaban hayatinin tarimsal
faaliyetler {izerinde olumlu etkisi yaninda olumsuz etkileri de bulunmaktadir. Bu kapsamda yabani hayvan
zararlarinin yogun olarak goriildiigii kdylerden Kartopu 6rnekleme yontemi ile belirlenen 31 {iretici ile yiiz-
ylize goriismeler yapilmistir. Elde edilen veriler degerlendirilerek analiz edilmistir. Verilerin analizi
sonucunda en ¢ok zarar1 veren yaban hayvanlarinin kemirgenler, kuslar ve yaban domuzlar1 oldugu
belirlenmistir. Yaban hayvanlarinin {irinlere verdikleri maddi zarar yilda ortalama 4.000 TL’dir.
Ureticilerin miicadele icin harcadiklar1 miktar ise ortalama 855 TL’dir. Ureticiler yaban hayvanlariyla
miicadele i¢in en fazla kimyasal zehir ve atesli silahlar kullanmaktadir. Kullanilan bu yéntemler dogal
dengeyi bozmaktadir. Bu nedenle devletin ilgili kurumlari araciligi ile yaban hayvanlariyla dogal miicadele
yontemlerini ireticilere dgreten egitimler diizenlenmeli, yaban hayvanlarinin dogal yasam alanlarinin
smirlari daraltilmamali ve insan-hayvan gatismasini en az diizeye indirecek ¢aligmalar yapilmalidir.
Anahtar Kelimeler: Hatay ili, avlanma, tarim, yaban hayvanlari

Effects of Wild Animals on Agricultural Activities: Case Study of Hatay Province

Abstract
This study aims to determine the economic impact of wild animals on agricultural activity Hatay

Region has a rich geography in terms of fauna and flora. This affects the social, economic and agricultural
structure of the region. There are also negative effects of wildlife as much as positive on agricultural
activities. In this context, the regions where wild animal damage is seen intensely. Face-to-face interviews
were conducted with 31 producers determined by the Snowball sampling method from the villages.
Examining the appropriate package program of the obtained options is analyzed. The most damaging effects
of data analysis are rodents, birds and wild boars. While the financial damage caused by wild animals to
the products is approximately 4,000 TL per year, the amount spent by the producers for fighting is 855 TL.
The most commonly used chemical poisoning and firearms are used by the producers in their methods of
combating wild animals. These methods of struggle disrupt the natural balance. For this reason, trainings
should be organized that teach the state the methods of natural control of wild animals, the limits of the
natural habitats of wild animals should not be narrowed and human-animal conflict should be minimized.
Keywords: Hatay province, hunting, agriculture, wild animals
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GIRIS
Dogal  yetisme  alanlarinda
Ozgirce yasayan evcillestirilmemis
canlilar yaban hayvanlart  olarak
adlandirilmaktadir. Tabiatta serbest bir
sekilde  varligmi  silirdiiren  yaban
hayvanlarinin ~ bazilar1  bulunduklar1
ortami degistirmezken, bazilar1 ise kisa
ya da uzun zamanli goglerle varliklarini
devam  ettirmeye  calismaktadirlar.
Yaban hayvanlarinin yasam alanlarini
ormanlar, tarim arazileri, sulak yerler,
kesfedilmemis alanlar olusturmaktadir
(Canakcioglu ve Mol, 1996; Igircik ve
ark., 2008). Yaban hayvanlar1 her gecen
giin daha ¢ok bozulan orman ve mera
ekosistemlerinde  zorluklarla hayatta
kalma  miicadelesi verirken ayni
zamanda yirtict  hayvanlardan  ve
avlanma kurallarina uymayan avcilardan
korunmak durumundadir (Balabanli ve

ark; 2006). Diinya’da oldugu gibi
Tiirkiye’de de smirli  kaynaklarin
korunmasi, biyogesitliligin
sirdiirebilirligi  ve yaban hayatin

korunmasi 6nem arz etmektedir (Alkan
ve Ersin, 2018). Biyolojik ¢esitlilik
agisindan varlikli olan bir¢ok tilkede bu
varligin korunmas: ig¢in yasal statiiler
olusturulmustur (Nougton Treves ve
ark., 2018; Alkan ve Ersin, 2018).
Tiirkiye’de  de  bazi  uluslararasi
sozlesmeler ve yasal diizenlemelerle
koruma statiisiine kavusturulan alanlar
bulunmaktadir (“1380 sayili Su Uriinleri
Kanunu (1971)”, 2863 sayil1 “Kiiltiir ve
Tabiat Varliklarim1 Koruma Kanunu
(1983-1987)”, “6831 sayili Orman
Kanunu (1956)”, “2873 sayihi Milli
Parklar Kanunu”) (Alkan ve Ersin,
2018). “Diinya Kiiltiirel ve Dogal
Mirasinin Korunmasina Dair S6zlesme”,
“Avrupa'nin Yaban Hayati ve Yasama
Ortamlarmi  Koruma  Sdézlesmesi”ve
“Ramsar Sozlesmesi” gibi uluslararasi

sozlesmeler de tilkemizde birtakim
alanlarin korunmasina imkan
saglamaktadir (Alkan ve Korkmaz,
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2009; Alkan ve Ersin; 2018). Tirkiye
biyolojik c¢esitlilik acisindan oldukca
zengin bir varhiga sahiptir. Ozellikle
ekosistemin devamliligi agisindan biiyiik
memeli hayvanlar oncii rol
oynamaktadir (Igircik ve ark., 2008).
Tirkiye’de en ¢ok biiylik memeli ve et
obur kara hayvanlarindan kurt, cakal,
tilki, boz ay1, ¢izgili sirtlan, pars, yaban
kedisi, vasak bulunmaktadir. Yapilan
literatiir calismasinda yaban hayvanlari
ile ilgili birgok ¢aligmaya rastlanmistir
(Breitonmoser, 1998; Messmer, 2000;
Ilgar, 2007; Saglam ve ark., 2010; Alkan
ve Ersin 2018; Balabanli ve ark., 2006;
Ilgar, 2007; Aslim ve ark., 2012; Yavuz,
2017; Aksan ve Akbay, 2018; Zeybek ve
ark., 2021; Arslan ve Unal, 2020). Hatay
ilinde yaban hayvanlarinin tarimsal
faaliyet iizerindeki etkileri konusunda
daha Onceden yapilan bir calismaya
rastlanmamistir. Bu nedenle bdyle bir
konuda arastirma yapilmasina ihtiyag
duyulmustur. Bu ¢alismanin amaci,
Tirkiye’de bulunan yaban hayvan
tirlerini ortaya koymak, Hatay ilinde
yaban hayvanlarindan etkilenen tarim
isletmelerinin sosyo-ekonomik yapisini
belirlemek, isletmelere ait arazilerin
kullanim durumunu ortaya koymak,
yaban hayvanlarinin tarimsal {retim
tizerindeki etkisini incelemek,
hayvanlarin iriinlere verdikleri zarari
ortaya koymak ve alinabilecek 6nlemleri
belirlemektir.

MATERYAL ve YONTEM

Bu arastirmanin ana materyalini
Hatay ilinde yaban hayvanlarindan zarar
goren ireticilerden anket yoOntemi ile
elde edilen birincil veriler olusturmustur.
Veriler yiiz yiize kisisel goriisme
yapilarak anket yoluyla elde edilmistir.
Ayrica bolge ve konuyla ilgili daha 6nce
yapilmis arastirma, rapor gibi ulusal ve
uluslararasi ikincil verilerden
yararlanilmigtir.  Arastirma  alaninda
yaban hayvanlarindan etkilenen iiretici
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sayis1 bilinmedigi i¢in  lretecilerin
bilgilerinden yararlanilmis ve kartopu
ornekleme  yontemi  kullanilmugtir.
Isminden anlasilacag: iizere, kartopu gibi
gelisen bu yontem orneklemin agamali
olarak biiyiitiilmesini ifade eder. Kartopu
ornekleme, tanimlanmasi ve ulasilmasi
zor ana kiitleleri tanimlamak ve bunlara
iliskin ilk bulgular1 ortaya koymak
amaciyla uygulanir. Kartopu 6rnekleme
yonteminde Oncelikle ana kiitleden bir
birime ulasilir, sonra o birimin yardimi1
ile diger bir birime, sonra onlarin
yardimiyla bagka birimlere ulagilarak
hedeflenen Orneklem biiyiikliigline ve

cesitliligine varilmaya calisilir (Karabey,
2021). Bu dogrultuda 31 adet iiretici ile
goriigmeler yapilmis ve elde edilen
bilgiler degerlendirilmistir.

BULGULAR ve TARTISMA

Kiiltirel ve dogal miras olan yaban
hayvanlar1 ve vahsi yasam alanlar1 en
onemli kaynak degerlerinden
sayillmaktadir. Bu nedenle tiim diinyada
oldugu gibi Tiirkiye’de de yaban hayvan
sayist ve yasam alanlarinin korunmasi
gerekmektedir. Tiirkiye’de illere gore
yaban hayvan tiirleri ve sayilar1 Cizelge
1’de gosterilmistir.

Cizelge 1. Tiirkiye’de 2003-2016 yillar1 arasinda yaban hayvan tiirleri ve sayilari

Sehir Tiir 2003 2005 2010 2011 2012 2013 2014 2015 2016
Istanbul Geyik, Karaca 23 124 124 11 162 299 193 194 188
Izmir Karaca 88 129 143 146 140 61
Denizli Geyik, Karaca 265 284 209 213 205 209 230 232 233
Mugla Y. Kegisi 1.101 1.349 2.269 2.532 2.603 2.260 2.146 2.487 2.860
Afyon Geyik 122 227 249 256 257 217 178 171
Kiitahya Geyik 36 536 572 258 289 316 316 302
Bursa Siiliin 4 22 35
Eskigehir Geyik 575 693 436 444 116 152 664 692 826
Kocaeli Karaca 487 505 17 18 19 18 40
Bolu Geyik, Karaca 222 1119 1611 1494 1702 1961 402 2270
Geyik, Keklik,
Ankara Tavsan, Y. Koyunu 221 174 163 177 138 153 141
Konya Y. koyunu 1796 1809 24 28 582 585 481 630 505
Antalya Y. Kegisi, Alageyik 2520 3665 6100 5805 6261 6447 5327 6075 5542
Adana Y .kegisi 905 925 1002 1177 1276 1382 1623 1741
Mersin Y kegisi 1279 1749 3787 2223 2498 2852 3701 4014 4275
Y .kegisi,Sirtlan,
Hatay Karaca 346 176 422 400 394 349 371 524 625
Osmaniye karaca 192 181 164
Nigde Y .kegisi 793 2081 186 47 1478 1554 1587 1343 1475
Kayseri Y kegisi 28 128 15 13 458 489 509 674 767
Zonguldak Geyik, Karaca 148 117 131 150 214 207 172 186
Karabiik Geyik, Karaca 452 150 601 752 832 88 106
Bartin Geyik, Karaca 100 48 220 244 272 306 252
Kastamonu | Geyik, Karaca 254 1179 1566 2087 531 540 422
Sinop Karaca 29 18 24 9 16
Corum Geyik,Karaca 72 26 185 36 244 216 236
Rize Ay1 129 153 4
Artvin Y. Kegisi, Vasak 840 585 729 797 917 719 621 1057 1031
Gumiishane | Y. Kegisi 3 27 7
Erzurum Y. Kegisi, Keklik, Vagak 160 300 355 345 653 856 908 673 714
Kars Y. Kegisi 343 343
Sanlurfa Ceylan,Kelaynak 65 85 488 519 526 483 380 541 606
Bingdl Y kegisi 226 258 258 447 575 355 353
Tiirkiye 10.013 | 15.864 | 22.119 | 20.314 | 24.574 | 24.003 | 22.827 | 25.668 | 23.603
Kaynak: Anonim, 2018
Tiirkiye’de 2003 yilinda 10.013 adet adet olmustur. Cizelge 1’e gore

yaban hayvani bulunurken, 2016 yilinda
2 kattan fazla artig gostererek 23.603
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Tiirkiye’de en fazla bulunan tiir geyik,
karaca ve yaban kecisidir. Yaban
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hayvanlarinin en fazla bulundugu iller
ise Mugla, Antalya ve Mersin’dir.
Cizelge’de verilen hayvan sayilar
sadece koruma alanlarinda yasayan
yaban  hayvanlarm1  kapsamaktadir
(Anonim,2018). Hatay, Tiirkiye’de
onemli tarim arazilerine sahip illerden
biridir. Tiirkiye’nin  tahil ve diger
bitkisel iiriin alanlarinin %0.9°u, sebze
alanlarinin %3,6’s1 ve meyve ve baharat
alanlarinin  1se  %2,6’s1  Hatay ili

sinirlarindadir (TUIK, 2018). Hatay’in
tarim arazileri agirlikli olarak tahil ve
meyve iiretimi iizerine
yogunlagmaktadir.  2014-16  yillan
arasinda Tiirkiye’de ekim alanlarinda
biiylik degisiklikler olmamistir. Meyve,
icecek ve baharat bitkileri alan1 %4
oraninda artig  gOstermistir.  Diger
alanlarda ise azahslar goriilmektedir

(Cizelge 2).

Cizelge 2. Tiirkiye ve Hatay’in tarim alanlar (dekar)

Hatay Tiirkiye
2014 2015 2016 2014 2015 2016
Meyveler, icecek Ve Baharat
Bitkileri Alan1 828.678  847.560 862.585  32.428.112 32.838.481 33.292.166
Nadas Alan 27.202 9.861 10.760 41.076.182  41.139.762 40.499.984
Sebze Alani 311.117  289.936 286.641 8.035.763 8.081.714  8.041.419
Siis Bitkileri Alam 92 30 48.909 45.972 48.438

Tahillar ve Diger Bitkisel
Uriinlerin Alani

1.337.813 1.271.770

1.274.823 157.818.172 157.230.212 155.746.391

Kaynak: TUIK, 2018

[lin tarim alanlarmin ilgelere gore
dagilimi ¢izelge 3’te verilmistir. Tarim
alanlarinin ~ yogun  oldugu ilgeler

Kirikhan, Altin6zii ve Antakya’dir. En
az tarim alanlarinin bulundugu ilgeler ise
Payas, iskenderun ve Belen’dir (Sekil 1).

45.000
20.000 +

35.000
30.000

25.000 +°

20,000 -

15.000
10.000 -
5.000 -

g
&

Seki 1. Hatay ilgeleri arasinda tarim arazilerinin dagilimi, Kaynak:TUIK, 2018

Hatay ilinde yaban hayvanlarin1 koruma
altina alan alanlar bulunmaktadir. Biri
Iskenderun-Arsuz digeri ise
Altindzii’nde olmak iizere 2 adet yaban
hayat1 gelistirme alan1 bulunmaktadir.
Iskenderun-  Arsuz  yaban  hayati

gelistirme sahas1 26.000 hektarlik olup,
yaban ke¢isi bulunmaktadir. Altindzii
yaban hayat1 gelistirme sahasi ise 35.000
hektar1 kapsamaktadir (Anonim, 2020a).
[lde yaban  hayvanlarinin  tarim
arazilerinde bulunmasi hem {iriine zarar
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vermekte, hem de c¢ift¢iye ek maliyet
yiiklemektedir. Ekim sonrasinda fare ve
sicanlarin  tohumlara zarar vermesi
verimi etkilemektedir. Hasat Oncesi
yaban domuzu, karaca ve yaban
kecilerinin  dirlinlere  verdigi  zarar
ciftcilerin 6nemli sorunlar1 arasinda yer
almaktadir. Tarla fareleri i¢in kamu
kuruluglarinin  25.000 dekarlik alanda
miicadele baslatmasi sorunun azaltilmasi
yoniinde yapilan  bir kamusal
desteklemedir (Anonim, 2020b).Tarla
faresi disinda yapilan baska bir
miicadelenin olmamasi, ¢ift¢ileri kendi
onlemlerini almaya zorlamaktadir.

Arastirma  Alanmindaki  Tarimsal
isletmelerin sosyo-ekonomik durumu
Arastrma  kapsaminda  gorisiilen
ureticilerin  %38,7’s1  ilkokul (12),
%32,371 ortaokul (10), %22,67s1 lise (7),

%6,4’1i ise tiniversite(2) ve lisansiistii(2)
Ogrenime sahiptir. Arastirma alaninda
goriigiilen reticilerin yas ortalamasi
47,32, bitkisel tliretim deneyim siiresi
ortalamast 21,13 yil ve hanedeki birey
say1sl ortalamasi 5,97 olarak
belirlenmistir. Isletmecilerin  %26,7’si
tarrm  dist islerle  ugrastiklarim
belirtmislerdir (Cizelge 3). Saglam ve
ark., 2010 yilinda yaptiklart ¢aligmada
24 koyden sikayet dilekgesi veren ve
vermeyen 247 kisi ile goriismiislerdir.
Katilimcilarin %351 1nin ilkokul
mezunu  %19’unun  lise mezunu,
%17’sinin ortaokul mezunu, %7’sinin
tiniversite mezunu, %2,8’inin
yiksekokul mezunu, %?2,8’inin ise
okuryazar olmadigini, %0,04’{inlin ise
okur yazar oldugunu belirlemislerdir.

Cizelge 3. Arastirma alanindaki iireticilerin yas, deneyim, hanehalki sayis1 ve tarim dist
faaliyetlere ait bilgiler

Yas Ortalamasi | Deneyim Siiresi Ort.

Hanedeki
Birey Sayisi

(Y1) Tarim Dig1 Faaliyet Orani (%)
En Az En Cok | Ortalama Evet Hayir
41,32 2113 2 16 597 26,7 73,3

Gortisiilen  isletmelerin ~ tamaminda
bugday, misir, pamuk, fasulye, sebze,
havug, zeytin, kavun ve ¢esitli meyve
tirleri  iiretilmektedir.  Ureticilerin
bitkisel iiretim faaliyetlerine yonelik
bilgileri  ¢izelge 4’te  verilmistir.
Ureticilerin  ortalama bugday ekim
alanlar1 191.67 dekar, pamuk ekim

alanlar1 95 dekar, musir ekim alanlar
37.36 dekar, kavun ekim alanlar
ortalama 36.67 dekar, havu¢ ekim
alanlar1 ortalama 35 dekar, fasulye ekim
alanlar1 ortalama 20 dekar, zeytin ekim
alanlar1 ortalama 5 dekar, meyve ekim
alanlar1 2.50 dekar, sebze ekim alanlar
ise ortalama 1 dekardir (Cizelge 4).

Cizelge 4. Arastirma alaninda iirlinler bazinda bitkisel iiretim alani ve verimlilik ortalamalari

Uriin Ad1 Ekim Alani Ortalamasi (da) Verim Ortalamasi (kg/da)
Bugday 191,67 3.482,35

Pamuk 95,00 13.832,14

Misir 37,36 2.336,36

Kavun 36,67 3.833,33

Havug 35,00 3.500,00

Fasulye 20,00 100,00

Zeytin 5,00 1.027,50
Meyve 2,50 3.000,00

Sebze 1,00 500,00
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Arastirma alanindaki tireticilerin

%45,2’s1 biiyiikbas hayvancilik,
%32,3’i kiiciikbag hayvancilik  ve
%41,9’u  kiimes hayvanciligi  gibi

hayvansal {tretim faaliyetleri ile de
ugrasmaktadir. Isletmelerin biiyiikbas
hayvan sayis1 ortalama 11,14, kiiclikbag
hayvan sayis1 ortalama 21,40 ve kiimes
sayis1 ortalama 31,85tir. Ureticilerin
tarimsal faaliyet icin kullandiklart
sulama su kaynaklar1 incelenmistir.
%45,2’s1 kuyu suyu, %3,2’si baraj suyu,
%6,5’1 gol suyu, %9,7’si kooperatif
tarafinda saglanan su ile sulama

yaparken, %35,51 ise akarsu, salma ¢ay
suyu gibi diger sulama kaynaklar ile

trliinlerini  sulamaktadir.  Arastirma
alanindaki iireticilerin Tarim ve Orman
Bakanligi tarafindan saglanan

desteklemelerden yararlanma durumlari
cizelge 6’da verilmistir. Buna gore,
tireticilerin %63,00’ii mazot, %55,60’1
irlin, %48,91°1 giibre, %7,40’1 yem
bitkileri desteginden faydalanirken,
%25,90’1 hayvan, %3,20°si ise buzagi
desteklemelerinden faydalandigini
belirtmistir (Cizelge 5).

Cizelge 5. Arastirma alaninda desteklemelerden yararlanma durumu

Destek Tiiri Say1* (%)
Mazot Destegi 17 54,83
Uriin Destegi 15 48,39
Giibre Destegi 13 41,93
Hayvan Destegi 7 22,58
Yem Bitkileri Destegi 2 6,45
Buzagi Destegi 1 3,22

Not: *Birden fazla cevap hakki tanindigi i¢in toplam 31°i agmaktadir

Arastirma alaninda goriisiilen
treticiler ~ yaban  hayvanlart  ile
karsilastiklarin1 ~ belirtmislerdir.  Bu
tireticilerin %25,80’1 yaban hayvanlarini
tek tek  gordiiklerini  belirtirken,
%74.20’si stirtiler halinde
karsilastiklarin1  bildirmislerdir. Yaban
hayvanlarini stiriiler halinde gordiiklerini
belirten {ireticilerin karsilastiklar siirii
genigligi 2 ile 15 arasinda degisirken
ortalama siirii genisligi 6,55 olarak
hesaplanmustir.

Yaban Hayvanlarinin Uriinlere Zarar
Verme Durumu

Gortislilen  {ireticilerin ~ hepsi
yaban  hayvanlarinin  yetistirdikleri
tirlinlere zarar verdiklerini belirtmistir.
Yaban hayvanlarinin {irlinlere verdigi
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zararlar iiriin bazinda ve birden fazla
cevap hakki taninarak sorgulanmistir.
Ureticilerin %354.83’1 meyveye,
%45.16’s1 misir’a, %19.35’1 bugday’a,
%16.13’1 sebzeye, %16.13’1 pamuga,
%9.68’1 zeytine zarar verdigini ifade
etmistir (Cizelge 6). Saglam ve ark, 2010
yilinda yaptiklart ¢alismada ayilarin
basta tarim alanlarina olmak tizere, ar
kovanlarina, insanlara ve ikamet
alanlarina zarar verdiklerini belirtmisler
ve bu zararlarin yaz aylarinda %95,3 gibi
yiksek bir oranla zirai alanlarda
oldugunu ifade etmislerdir.
Calismamizda ise yaban hayvanlariin
biiyiik oranda meyveye, misira, bugdaya,
sebzeye, pamuga zarar verdikleri
belirlenmistir.
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Cizelge 6. Uriinler bazinda yaban hayvanlarindan zarar gérme durumu

Uriin Sayr* (%)

Meyve 17 54.83
Misir 14 45.16
Bugday 6 19.35
Sebze 5 16.13
Pamuk 5 16.13
Zeytin 3 9.68
Toplam 45

Not:(*) Birden fazla cevap hakki tanindigi i¢in toplam 31°i agmaktadir

Uretici beyanina gore, yaban
hayvanlarinin agtig1 maddi zarar yillik
5.000 TL ile 10.000 TL arasinda
degisirken, liretici basina ortalama yillik
zarar 4.022,50 TL olarak hesaplanmustir.
Arastirma alaninda yaban hayvanlarinin
goriilme sikliklar1 ve verdikleri zarar
derecesi ¢izelge 8’de  verilmistir.
Arastirma alaninda en sik rastlanan
yaban hayvani %83,87’lik pay ile yaban
domuzudur. Bunu, %67,74 ile yabani
kuslar, %064,52 ile kemirgenler ve

%61,29’luk pay ile yaban kegisi takip
etmektedir.Yaban hayvanlarinin tarim
iirtinlerine verdikleri zararlar 5°1i likert
Olcegi kullilarak sorulmustur.
Kemirgenler ilk sirada gelirken (3,06),
kuglar ikinci sirada (2,44), yaban
domuzu  tgiinci sirada (2,38)
gelmektedir. Diger hayvanlarin
verdikleri zarar derecesi az veya yok
denecek kadar az oldugu belirlenmistir

(Cizelge 7).

Cizelge 7. Yaban hayvanlarinin gériilme siklig1 ve zarar dereceleri

Yaban Hayvan Tiirii Goruérslleyilkhgl Oran (%) Zarar(E g;eceSI
Kemirgen 20 64,52 3,06
Kus 21 67,74 2,44
Yaban domuzu 26 83,87 2,38
Tilki 17 54,84 1,00
Kurt/Cakal 15 48,39 1,00
Yaban kegisi 19 61,29 1,00
Ceylan 17 54,84 1,00
Diger 8 25,81 1,38

Zarar Derecesi: 1)Yok 2)Az  3)Orta

4) Fazla 5) Cok Fazla

Yaban hayvanlarinin tiiriine bagli olarak
iirlin bazinda toplam ve ortalama zarar
miktarlart ¢izelge 7’de verilmistir.
Kemirgenlerden zarar goriilen toplam
iriin miktar1 61 ton, ortalama zarar
miktar1 8,7 ton, yaban domuzlarinin

verdigi toplam zarar 6,2 ton, ortalama
zarar 774 kg, kuslardan zarar goriilen
toplam tiriin miktar1 3 ton, ortalama zarar
miktar1 ise 762 kg olarak hesaplanmigtir

(Cizelge 8).

Cizelge 8.Yaban hayvanlarindan zarar goriilen iiriin miktarlari

- EnAz EnFazla Toplam Ortalama
Yaban Hayvam Tiirii Say1 (kg) (kg) (kg) (kq)
Kemirgen 7 500 40000 61.000 8.714
Yaban domuzu 8 5 4000 6.195 774
Kus 4 50 1500 3.050 762

525



MAS Journal of Applied Sciences 7(2): 519-527, 2022

Goriisiilen iireticilerin bliyiik bir
cogunlugu (%83) yaban hayvanlarini
sabah  veya  aksam  saatlerinde
gordiiklerini  belirtmislerdir. ~ Yaban
hayvanlar1 ile miicadele yoOntemleri
olarak kimyasal zehirler ilk sirada
gelirken  (%39), diger miicadele
yontemleri ise, av tiifegi ve atesli silahlar
(%29), ses bombast (%19) ve tuzaklar
(%13) seklindedir. Ureticilerin %16’s1
avcilik ruhsatina sahip iken, bir yilda
avlanan ortalama yaban hayvani sayisi
ortalama 1,67 olarak belirlenmistir.
Yaban hayvanlar1 ile  miicadele
konusunda {reticilerin yilda ortalama
855 TL masraf yaptig1 hesaplanmistir.

Aragtirma  kapsamindaki iireticilerin
baslica beklentileri, dogal dengeyi
bozmayacak sekilde, ozellikle
kemirgenlere yonelik kontrollii

miicadele konusunda iireticilere egitim
verilmesi, avciligin tesvik edilmesi,
miicadele ilact ve tuzak temini gibi
tesviklerin saglanmasi ve meydana gelen
maddi zararlarin belirli bir oranda devlet
tarafindan karsilanmasidir. Saglam ve
ark., 2010 yilindaki ¢alismalarinda
ayilarin  verdikleri zararla miicadele
etmek ve oOnlemler almak igin Doga
Koruma ve Milli Parklar
miidiirliklerinin, Tarim ve Orman
Bakanlig1 kuruluslarinin 6nlemler almasi
gerektigini  ifade  etmislerdir. Bu
onlemlerin av yasaginin kalkmasi (%30),
devletin koyliilere cesitli destekler
vermesi (%12), koyliilerin zararlarinin
karsilanmas1 (%10), ayilarin belirli bir
alana toplatilmast  (%7), ormanlik
alanlara meyve agaclarinin dikilmesi
(%6), ayilarin zarar yaptig1 donemlerde
yemlenmesi (%5) olabilecegini
belirlemiglerdir. Arastirma kapsaminda,
yaban hayvanlarinin yararlari konusunda

tireticilerin goriigleri alinmustir.
Ureticiler ozellikle yilanlarin
kemirgenlere kars1 etkili bir dogal
miicadele unsuru oldugunu
belirtmislerdir.
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SONUC ve ONERILER
Tiirkiye’de dahil bir¢cok diinya
iilkesinde  kentlesmenin  artmasiyla

birlikte insan niifusu artmakta, teknoloji
gelismekte, doga kirlenmekte, c¢ayir,
mera, orman ve tarim arazileri azalmakta
ve yaban hayvanlarimin yasam alanlari
giderek sinirl hale gelmektedir. Yagam
alanlarindaki daralma, yaban
hayvanlarinin gerek go¢ etme gerekse
yemek arayisi nedeniyle insan yasam
alanlarina girmelerine sebep olmaktadir.
Yaban hayvanlarinin {ireticilere yillik
yaklasik 4 bin TL zarara ugratmalarinin
yan1 sira, yaban hayvanlarini uzak
tutmak icin harcanan zaman gozardi
edilmemelidir. ~ Ureticiler ~ yabani
hayvanlarin ~ verdikleri  zararlardan
korunmak adma kimyasal zehirler
kullanmakta, avlanmakta ve g¢esitli
tuzaklarla zarar1 en az diizeyde tutmaya
calsimaktadir. Ureticilere en fazla zarar
8 ton {irlin kaybi ile kemirgenler
tarafindan verilmektedir. Bu zararlarin
Onlenebilmesi dogal yasam alanlarmin
korunmasina ve arttirilmasina Onem
verilmelidir. Yaban hayvan zararlariin
Onlenebilmesi i¢in yasam alanlar
genisletilmelidir. Ayrica yaban hayvan
zararlarmin = ¢ok  oldugu  bolgeler
belirlenmeli, bu bdlgelerde {ireticilik
yapanlara ozel olarak yaban
hayvanlartyla dogal miicadele etme
teknikleri ve avcilik egitimleri ve
iireticilerin ugradiklar1 maddi zararlar
giderecek desteklemeler verilmelidir.
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Ozet

Solunum, dolagim, norolojik hastaliklar, intoksikasyon ya da travma gibi farkli nedenlerden dolay1
solunumunu kendi kendine siirdiirmede yetersiz olan hastalarin bakimi yogun bakim ortaminda mekanik
ventilatore (MV) baglanarak devam ettirilmektedir. Mekanik ventilatordeki hastanin bakimi multidisipliner
bir yaklasim gerektirir. Tiim ekip {iyeleri hastalarin fizyolojik ve psikolojik bakimindan sorumlu olmakla
birlikte, hemsirelere diisen rol ve sorumluluk daha fazladir. Yogun bakim hemsireleri hastalarinin bakimina
birebir katilmakta, onlarla daha uzun zaman geg¢irmekte, dolayisiyla onlar1 daha yakindan
gozlemlemektedirler. Hastanin bakimi, takibi ve ventilatdrden ayirma ve hatta sonrasinda da onemli
sorumluluklar1 bulunmaktadir. Dolayisiyla yogun bakim hemsireleri hastalari en iyi bilen kisi olarak saglik
ekibi i¢inde ¢ok onemli ayri kilit role sahiptirler. Mekanik ventilatdrdeki hastanin tedavi ve bakiminin
komplikasyonsuz bir sekilde devam ettirilmesi, ancak basarili ve etkin bir hemsirelik bakimimin verilmesi
ile mlimkiin olacaktir. Bu nedenle bu makalenin yogun bakimda c¢alisan, mekanik ventilatdrdeki hastalara
bakim veren hemsireler yol gosterici olacag diistiniilmektedir.

Anahtar Kelimeler: Yogun bakim {initesi, mekanik ventilasyon, hasta, hemgirelik bakimi

Nursing Care of the Patient Receiving Mechanical Ventilator Support in the
Intensive Care Unit

Abstract

The care for patients who are incapable of sustaining their breathing due to various conditions such
as respiratory, circulatory and neurological diseases, intoxication and trauma is continued by using a
mechanical ventilator in the intensive care unit. The care of the patient on a mechanical ventilator requires
a multidisciplinary approach. Although all team members are responsible for the physiological and
psychological care of the patient, the role and responsibility of nurses are greater. Intensive care nurses
participate in the care of their patients directly, spend longer time with them, and therefore observe them
more closely. They also have important responsibilities for the care of the patient, follow-up and separation
from the ventilator, as well as the subsequent responsibilities. Therefore, as the individuals who know the
patients best, intensive care nurses have a very important role in the medical team. Continuing the treatment
and care of the patient on a mechanical ventilator without complications is only possible by providing
successful and effective nursing care. Therefore, it is believed that this article will be a guide for nurses
working in intensive care units, and offering care to patients on mechanical ventilators.
Keywords: Intensive care unit, mechanical ventilator, patient, nursing care
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GIRIS

Yogun Bakim Uniteleri (YBU)
bir veya birden fazla organin gegici
olarak yetersizligi nedeniyle, viicudun
gecikmis olan fonksiyonlarinin olumsuz
etkilerini ortadan kaldirilincaya kadar
hastalarin ~ desteklendigi,  hastanin
hayatta kalmasinin saglanmasina yonelik
faaliyetleri kapsayan ekip c¢alismasinin
oldugu birimlerdir (Korhan ve ark.,
2015). Tamamen yataga bagimli veya
giinliik yasam aktivitelerini
karsilayamayan,  siirekli  hemsirelik
bakimina ihtiya¢ duyan, temel ve ileri
yasam desteginin saglandigi, oksijen
tedavisi ya da siklikla ~mekanik
ventilasyon tedavisi alan hastalar, bu
tinitelerde tedavi ve bakim almaktadir
(Kaya ve Terzi, 2011). Yogun bakim
2016 yilinda Saglik Bakanlig: tarafindan
“bir ya da daha fazla organ veya organ
sistemlerinde  olusan, ciddi islev
bozukluklart veya yetmezliklerinin ve
altta yatan nedenlerin izlem, tani ve
tedavisi ile bu islevlerin stirdiiriilmesi
icin uygulanan yéntemlerin tiimiidiir”’
seklinde tanimlanmustir. Yogun
bakimlar hasta bakim ve tedavisinin
etkin bir sekilde siirdiirtilebilmesi i¢in
fazla miktarda teknolojik cihazlarin
bulundugu iinitelerdir. Bu cihazlardan
biri de mekanik ventilatordiir (MV).
Mekanik ventilator c¢esitleri

Pozitif basingli, negatif basingh
ve kullanim alanina 6zel olmak iizere ii¢
¢esit mekanik ventilatér bulunmaktadir.
Negatif basin¢h ventilatorler

Hastanin gogiis duvari,
inspirasyon sirasinda subatmosferik
basinca maruz birakilir. Toraks disinda
negatif basing olusturup intratorasik
basinci diistirerek  hava akimi
saglanmaya calisilir.

Pozitif basin¢h ventilatorler
Akcigerleri, hava yollarina aralikli
pozitif basing uygulayarak genisletirler.
Pozitif basingl ventilatorler
kullanilabilirlik ve etkinlik ag¢isindan
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negatif basingli ventilatorlere gore daha
iistiindiir. Bir endotrakeal tiip ya da yiize
sitki bir sekilde oturtulan bir maske
aracilifiyla hava akimi saglanmaya
caligilir.
Kullammm alanina o6zel ventilatorler
Yogun bakim iinitesi ventilatorleri,
transport i¢in kullanilan ventilatorler ve
ev tipi ventilatorlerdir (Maclntyre ve
Branson 2009).
Mekanik ventilasyon

Solunum yetmezligi gelismis
olan kiside cihaz yardimiyla solunumun
devam ettirilmesine mekanik
ventilasyon denir (Maclntyre ve Branson
2009; Dikmen, 2012).
Mekanik ventilasyonun amaglari
e Akciger gaz degisimini (arteryel
oksijenasyonu) desteklemek
e Akciger ekspansiyonunu saglamak
e Akciger kompansasyon  giiciinii
arttirmak
e Akciger voliimiinii arttirmak,
e Toraks duvarini stabilize etmek
e Solunum kaslarinin yiikiinii azaltmak
¢ Fonksiyonel rezidiiel kapasiteyi
arttirmak,
e Alveolar ventilasyon saglamak
(PaCOgz, pH)
¢ Olusan hipoksiyi gidermek
(Sa02>%90)
e Respiratuvar asidozu diizeltmek,
e Solunum sikintisini bitirmek,
e Solunum kas yorgunlugunu bitirmek
e Pao2 (parsiyel oksijen basincinin)
diismesini, solunum asidozunu ve
atelektaziyi onlemek, olustuysa ortadan
kaldirmak

e Hastanin sedasyon gereksinimini
azaltarak miyokardin Oz tiiketimini
azaltmaktir.

Bu amaglar dogrultusunda hastalar kendi
kendilerine etkin bir sekilde
solunumlarmi gergeklestirene kadar MV
destegi  kesinlikle sonlandirilmaz
(Maclintyre ve Branson, 2009).
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Mekanik ventilasyon endikasyonlar:

e Solunum arresti

e Akut solunum yetmezligi

e Akut solunum sikintisi

(ARDS)

e Pnomoni

e Sepsis travma kalp yetmezligi

e Cerrahi komplikasyonlar

e Agir hipoksemi

e Koma

e Noromiiskiiler bozukluklar

(myenistenia gravis, miyopati,

zehirlenme, status epiletikus, gullian-

barre sendromu)

e KOAH (kronik obstriiktif akciger

hastalig1) alevlenmesi, mekanik

ventilasyon endikasyonlaridir (Esteban

ve ark, 2000; Weiss ve Kaplan, 2017).

Mekanik  ventilasyonu  baslatma

kriterleri

Solunum, oksijenasyon ve ventilasyon

ile ilgili parametreler olmak {iizere {i¢

boliimde incelenir (Can, 1998).

Solunumla ilgili parametreler

e Solunum hizi (solunum/dakika)>35

e Tidal voliim (ml/kg)<5

¢ Vital kapasite (ml/dk)<15,

e Maksimum  inspirasyon

(cmH20)<25

Oksijenayon

e Pa02 (mmHg)-Fi020.6<60

e P(A-aDO2) mmHg>350

Ventilasyon

e PaCO2(mmHg)>60

e Vp:VT>0.6

Temel mekanik ventilasyon modlar:
Hastanin durumuna gore,

solunumun siirdiiriilmesinde etkili olan

mekanik ventilasyon modlar1 asagida

sendromu

basinci

verilmistir.

1.Siirekli zorunlu ventilasyon
(Continuous Mandatory Ventilation=
CMV)

Voliim ve basing kontrollii olmak iizere
iki sekilde uygulanmaktadir.

a) Volim Kkontrollii siirekli zorunlu
ventilasyon
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Hacim sabit tutulurken, basing
degisken olup, istenen sabit voliimiin
mekanik ventilator tarafindan ayarlanan

frekansta  verilmesidir. Genellikle
sedatize olan hastalarda kullanilir.
Hastanin zorunlu solunum disinda

spontan solunumuna izin verilmez ve bu
ylizden ileriki donemde solunum
kaslarinda  giicsiizlik  ve  atrofi
goriilebilir (Raoof, 1998a).

b) Basin¢ kontrollii siirekli zorunlu
ventilasyon (PC=CMYV)

Basing sabit olup hacim degiskendir.
Tidal voliim ve dakikadaki ventilasyon
sayisinin sabit olmamasi atrofiye neden
olabilir (Roof, 1998a; Roof, 1998b;
Yilmaz ve Yildiz, 2018).

2. Es zamanh arahkh zorunlu
ventilasyon (Synchronized
Intermittent Mandatory Ventilation-
SIMV)

Mekanik ventilator ayarlanan frekansi ve
hacmi zorunlu olarak verir. Ayni
zamanda hastanin spontan solunumuna
izin wverilir. Bu sayede Kkas atrofisi
onlenmis olur (Roof, 1998b).

3. Basin¢ destekli ventilasyon
(Pressure Support Ventilation=PSV):
Fizyolojik solunuma yakin bir mod olup
apne durumunda mekanik ventilator
tarafindan zorunlu soluk verilmesi
durumudur (Roof, 1998a; Roof, 1998b;
Yilmaz ve Yildiz, 2018).
4. Siirekli spontan
(Continuous
Ventilation=CSV)

Iki sekilde uygulanmaktadur.

a) Siirekli pozitif hava yolu basinci
(CPAP)

Hastanin burnuna yerlestirilen ya
da burun ve agzi tamamen igine alan
yumusak silikonlu bir maske yardimiyla
mekanik ventilator tarafindan siirekli ve
sabit olarak hava basincit uygulanarak
uyku sirasinda {ist solunum yolunu agik
tutar. Akcigerdeki fonksiyonel rezidiiel
kapasiteyi artirarak gaz degisimini
saglar. Akciger 0demi, KOAH, uyku

solunum
Spontaneous
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apne sendromu gibi  durumlarda
kullanilmaktadir. Ayni zamanda
Weaning gecis modu olarak da

kullanilmaktadir (Roof, 1998a; Roof,
1998b; Yilmaz ve Yildiz 2018).

b) Cift diizeyli pozitif hava yolu
basinci (BIPAP)

Iki farkli diizeyde pozitif hava yolu
basincinin ayarlandigt moddur. Hasta,
spontan solunumunu her iki diizeyde

gerceklestirir  (Roof, 1998a; Roof,
1998b; Yilmaz ve Yildiz 2018).
Mekanik Ventilasyon
Komplikasyonlari

Mekanik ventilasyon hayat kurtarici bir
uygulama olmasina ragmen, bazi
istenmeyen  komplikasyonlar ortaya
cikabilmektedir.

e Diyafragmatik atrofi

e Interkostal adalerde kasilma
fonksiyon bozuklugu

e Inspiratuvar kas direncinde
bozulmalar

e Kas gii¢siizliigli ve yorgunluk

e Barotravma

e Oksijen toksisitesi

e Ventilator iliskili pnédmoni

e Pulmoner emboli

e Kardiyovaskiiler =~ komplikasyonlar
(Vendéz  doniistin ~ engellenmesiyle

pulmoner vaskiiler direng artar, PEEP’in
eklenmesiyle de sag ventrikiil bosalmasi

engellenerek intraventrikiiler septum
hareketi sinirlanir ve sol ventrikiil
kompliyanst  diiser. Sonug¢ olarak

kardiyak output ve arteriyel basing
diiser)

o Sedasyon ve paralizilerin yan etkileri
e Gastrointestinal sistem
komplikasyonlari

¢ Renal disfonksiyon

e Diger komplikasyonlar (Ajitasyon,
deliryum vb) (Tobin ve ark., 2010;
Hussain ve ark., 2010; Gilstrap ve
Davies, 2016).
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Mekanik Ventilator Destegi Alan
Hastanin Hemsirelik Bakim

Mekanik ventilasyon destegi alan
hastanin hemsirelik bakimindaki en

onemli kriter mekanik ventilasyona bagh

meydana  gelme  olasiligit  olan
komplikasyonlarin Onlenmesi,
komplikasyon  gelisme  durumunda

uygun tedavi ve bakimmin devam
ettirilmesidir (Onarict ve Karadam,
2015). Hemsirelerin yogun bakimlarda
gerek teknik donanimla gerek tedavi ve
bakimla ilgili bilgi ve beceriye sahip
olmalar1 bakim verdikleri hastalarin
kendilerini  giivende  hissetmelerini
saglamaktadir. Ventilasyondaki hastanin
bakiminda hemsirelerin  ventilasyon
paremetlerinin izlenmesiyle ilgili
hemodinamik kosullara da dikkat etmesi
gerekmektedir (Pazos ve ark., 2020).
Yogun bakim hemsireleri ailenin
egitimi, aspirasyon, beslenme, pozisyon
degisimi, hijyen uygulamalari, bazi
olgularda ventilator ayarlarmin
diizenlenmesinde rol aldiklar1 ve
hastanin yaninda siirekli bulunmak
zorunda olduklart i¢in ventilasyon
tedavisinde kilit rolii oynayan ekip
iiyesidir. Komplikasyonsuz bir sekilde

mekanik ventilasyon desteginin
sonlandirilmasi, ancak  sorumluluk
sahibi hemsireler tarafindan verilen
kaliteli bir bakim ile miimkiin

olabilmektedir (Uggun, 2008; Onarici ve
Karadam, 2015).

Mekanik Ventilasyon Siirecindeki
Hasta Takibinde Yapilan Genel
Hemsirelik Girisimleri

¢ Cilt rengi, doku perfiizyonu

e GOgls hareketlerinin  ventilatore
uyumu

e Solunum seslerinin oskiiltasyonu

e Entiibasyon tipiiniin veya
trakeostomi kaniiliiniin kaf basicinin
kontrolii

¢ Tiip tesbit seviyesinin kontrolii

e Arteriyel kan gazlar

e Spo2 hemoglobin diizeyi
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e Vital bulgular

e Ventilatér baglantilarinda herhangi
bir kagak, kivrim veya su birikintisi olup
olmadig1

e Ekspiryum ve inspiryum hava yolu
basinci

e Tidal volim, dakika voliimii,
solunum frekansi
e Fio2

¢ Nemlendiricinin su seviyesi
e Alarm limitleri
e Peep, basing degerleri diizenli olarak
takip edilmelidir (Can 1998, Uggun,
2008).
Mekanik Ventilasyon Siirecindeki
Hastada Yapilan Spesifik Hemsirelik
Girisimleri
e Endotrakeal tiip bakimi
e Agiz bakimi
e Endotrakeal Aspirasyon
e Pozisyon Degisimi
e Psikolojik Bakim
Endotrakeal tiip bakim

Mekanik ventilasyonu saglamak
icin kullanilan suni hava yolu varligi,
hava yollar1 yaralanmasini ve enfeksiyon
riskini  artirmaktadir.  Nazokomiyal
enfeksiyonlarin olusumunu engellemek
icin suni hava yollariin steril bir sekilde
takilip, asepsi ilkelerine uygun olarak
bakiminin  yapilmasi  gerekmektedir
(Kuyurtar, 2010). Oral yoldan entiibe
olan hastalarda entiibasyon tiipii kadinda
dudak hizasinda 20-21 cm, erkekte 22-23
cm isareti goriildiigiinde cuff sisirelerek
sabitlenmelidir. Cuff’in yetersiz
hacimde sisirilmesinden kaynaklanan
oksijenasyonda  ve  ventilasyonda
sikintilar ~ olabilecegi  gibi  fazla
sisirilmesinde trakea mukozasina yaptigi
basing sonrasinda iskemi, nekroz ve
kikirdak hasar1 goriilebilir (Tugrul ve
Tunali, 2002; Celik, 2006; Ugras ve
Cam, 2018; Santos ve ark, 2020). Trakea
duvarindaki kapillerin perflizyon basinci
25 mmHg oldugu i¢in tiipiin cuff basinci
18-22 mmHg olmas1 gerekmektedir.
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Tiipiin cuff basinct her endotrakeal
aspirasyondan sonra ve sekiz saatte bir
olmak iizere enjektdr, ti¢ yollu musluk ve
basing manometresi ile Ol¢lilmelidir
(Celik, 2006). Tiipiin ileride olmas1 ya da

uygunsuz sabitlemeden dolay1
akcigerlerde atelektazi veya travma
olusabilir. Entiibasyon islemi

tamamlandiktan sonra endotrakeal tiip
sabit kalacak sekilde flaster, gazli bez ya
da 6zel tespit araglari ile sabitlenmelidir.
Gazli bezle sabitlenirken boyun
damarlarina basi1 yapmasi onlenmelidir.
Tiipiin basis1 sebebiyle her shiftte
muhakkak gazli bez degistirilmelidir.
Her iki dudak kenarinda bagdan dolay1
olusabilecek  iilserasyonu  Onlemek
amagh spang yerlestirilmelidir (Tugrul
ve Tunali, 2002; Celik, 2006; Ugras ve
Cam, 2018; Santos ve ark, 2020).

Agiz bakim

Agiz hijyeni dil, dis, dis eti,
damak ve  yanak  mukozasinin
temizlenmesini  icerir. Amag¢ agiz

mukozasinin  biitlinliigiinii  korumaktir
(Celik, 2014). Ag1z mukozasinin giinliik
degerlendirilmesi etkili agiz bakimi i¢in
gereklidir. Ag1z ici tanilama yapilirken,
dudaklar renk, nemlilik agisindan
degerlendirilir. Pembe renkli ve nemli
olmasina, soluk, siyanotik, kuru ve
catlak olmamasina 6zen gosterilmelidir.
Disler sayi, cliriikk, tartar agisindan
degerlendirilir. Dil, rengi, doku yapisi,
tabaka varhi@i  agisindan  kontrol
edilmelidir. Damak rengi, bigimi, yapisi
ve defekt olup olmadigr yoniinden
gozlemlenmelidir (Mwakanyanga ve
ark., 2018). Yogun bakim hastalarinda
agiz florasinin  bozulmamasi, agiz
hijyeninin  saglanmasi, a8z  i¢i
enfeksiyonlarinin, dis ¢iiriiklerinin,
periodontal hastaliklarin onlenmesinde
hatta daha da 6nemlisi ventilatdre bagl
pnomonilerin  olusmamasi i¢in agiz
bakimi 6nemlidir (Hillier ve ark, 2013;
Celik, 2014; Gupta ve ark, 2016;
Tagrikulu ve ark, 2016; Mwakanyanga,



MAS Journal of Applied Sciences 7(2): 528-536, 2022

2018). Bu nedenle giinde en az bir kez,
calisma kosullari ve hastanin
gereksinimine gore (3 defa/giinde ya da
daha fazla) uygun agiz bakim soliisyonu
ile agiz bakimi yapilmalidir (Celik,
2006). Mekanik ventilatore bagl
hastalarin agiz bakiminda mikrobiyal
kolonizasyonu onlemede en etkili agiz
bakim soliisyonunun %1°1lik
klorheksidin glukonat oldugu
onerilmektedir. (Gupta ve ark, 2016;
Hillier ve ark, 2013). Bakim verirken
oral mukozanin kurumamasi i¢in serum
fizyolojik ya da suyla 1slatilmis ¢ubuklar
kullanilmalidir (Celik, 2006).
Endotrakeal Aspirasyon

Mekanik ventilasyon destegi alan
hastalarda actk  hava  yolunun
sirdiiriilmesi  amaciyla  endotrakeal
aspirasyonun uygulanmasi, bu yolla oral
ve nazal sekresyonlarin g¢ikarilmasi ve
agiz hijyeninin siirdiiriilmesi 6nemli bir
hemsirelik bakim yaklagimidir (Celik,
2006). Negatif basingli  vakumlu
sistemden, katater yardimiyla agiz ve
burundan {ist solunum yoluna girilerek
hava yolu sekresyonlarinin ¢ikarilmasi
ve temizlenmesi islemine endotrekeal
aspirasyon adi verilir. Agik ve kapali
aspirasyon olmak {izere iki tip
aspirasyon yontemi  vardir. Acik
aspirasyon yonteminde hasta mekanik
ventilatorden bir siireligine ayirmak
gerekir. Kapali aspirasyon yoOnteminde

ise  hasta mekanik  ventilatorden
ayirmadan, aspirasyon islemi
gerceklestirilir.  Kapali  aspirasyon

kateteri, ventilator devresi ve hastanin
hava yolu ile aymi eksende birlesen,
bakteriyel bulast onleyen, steril, plastik
bir kilif igerisinde bulunur. Kapali
aspirasyon sistemi steril bir kilif
icerisinde bulunsa da her 24 saatte
degistirilmesi Onerilmektedir (Fidan ve
ark, 2020). Aspirasyon gereksinimi olup
olmadigi, solunum sesleri, oksijen
saturasyonu, cilt rengi, solunum hizi,
ventilasyon parametreleri ve
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hemodinamik degiskenler,
degerlendirilmelidir (Santos ve ark,
2020). Aspirasyon isleminden Once eller
yikanmalidir. Steril teknik
kullanilmalidir. Ventilatérdeki O2 oram
(FiO2) 1.00 olacak sekilde hastaya 1-2
dakika %100 O2 verilmeli veya balon-
maske ile 4-5 kez solutulmalidir.
Aspirasyon Oncesi ventilator alarmlari
kapatilmalidir. Kateter trakeal tiipiin
icinden yavasca ilerletilmeli, bu sirada
aspirasyon  uygulanmamali, kateter
karinaya yaklastiginda ilerletilmemeli ve
1 cm kadar geri ¢ekilmeli, daha sonra
kateter dondiiriilerek ¢ikartilirken aspire
edilmelidir. Islem sirasinda serum
fizyolojik ile trakea bronsiyal lavajdan
kaginilmalidir. Her aspirasyon islemi 10-
15 sn gegmemeli, aspirasyon periyodlari
arasinda hastanin 20-30 sn dinlenmesine
izin verilmelidir. Aspirasyon sirasinda
kalp atim hizinin 20 atim/dk azalmasi ya
da 40 atim/dk artmasi, kardiyak
aritminin goézlenmesi durumunda iglem
sonlandirilmali  ve  hastaya  O2
verilmelidir. Islem sonrasi
hiperventilasyon ve hiperoksijenasyon
(1-2 dk %100 O2) saglanmalidir.
Ventilator alarmlar1 aktive edilmelidir.
Islemden sonra eller yikanmalidir. Islem
ve ozellikleri, hasta  yanitlari,
sekresyonun rengi ve miktart hemsire
gbzlem formuna kaydedilmelidir. Ayni
zamanda islem Oncesinde ve sonrasinda
arteriyel kan gazi, periferal oksijen
saturasyonu, vital bulgular1
karsilastirilmalidir (Santos ve ark, 2020;
Fidan ve Kurban, 2020).
Pozisyon Degisimi

Mekanik ventilator destegi alan
hastanin pozisyon degisiminin
saglanmast  miyokard i  yiikiini
azaltmaktadir ve oksijen iletimini uygun
seviyeye getirmektedir (Rustam ve ark,

2018). Rustam ve arkadaslarmin
calismasinda belirttigi izere Thomas ve
ark. mekanik ventilatordeki

hemodinamik degiskenleri stabil olan
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hastaya lateral pozisyonun verilmesinin,
ventilatore iligkin pndmoni insidansini
azalttigini - ve  hastanin  konforunu
artirdigin1  bildirmislerdir (Rustam ve
ark, 2018). Aymi c¢alismada benzer
sekilde Bonten semi-recumbent
pozisyonunda yatagin bast 30-45 derece
kaldirilmis ventile edilen bir hastanin,
ventilasyon ve oksijenasyonu artirtigini
ve ayni zamanda ventilatore iliskin
pnomoniyi azalttigi  bildirilmektedir
(Rustam ve ark, 2018). Tidwell ve
arkadaglar1 da koroner revaskiilarizasyon
sonras1 hastalarda pozisyonun miks
vendz oksijen satiirasyonu iizerindeki
etkilerini incelemisler ve sol lateral
pozisyon verilen hastalarda SaO:2’nin
anlamli derecede azaldigim
bildirmiglerdir (Tidwell ve ark, 1990).
Yogun bakim {initelerinde ARDS’li
hastalara prone pozisyonun verilmesi

PO2 degerinin anlamli bir sekilde
yukselttigi  bildirilmektedir  (Celik,
2018). Yogun bakim initelerinde

hastalara bu koruyucu pozisyonlarin
verilme sirasinda; viicut bosluklar1 olan
bas, boyun, bel, dizler, dirsekler
yastiklarla desteklenmelidir. Bir organin
yukii digerine aktarilmamalidir. Giinde
en az 2 defa hastaya pozisyon verilmeli
hemen ardindan eklemlere masa; ve
pasif egzersiz yaptirilmahdir. Sirtiistii,
yar1 oturur pozisyonlarda ayak tahtasi
kullanilmali veya sert bir yastikla
desteklenmelidir (Santos ve ark, 2020;
Celik, 2018).
Psikolojik bakim

Mekanik ventilatore bagli olma
hastada anksiyete olusturmaktadir. Bu
anksiyeteyi azaltmak icin hastaya ilk
uyandiginda yogun bakimda ve mekanik

ventilatore baghh oldugu, mekanik
ventilatbrden ne zaman ayrilacagi
aciklanmalidir.  Hastada  anksiyete
belirtileri (aglama, ajitasyon)
gbozlemlenmeli ve haberlesme yollar
(kalem, kagit) temin edilmelidir.
Hastanin  ¢evreye  oryantasyonunu
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saglamak icin gorebilecegi yere saat ya
da takvim konulmaldir. Hasta ile
stirekliligi olan bir iletisim kurulmali, her
gln yer, zaman oryantasyonu
hatirlatilmalidir. Aile tiyelerinin ziyareti
saglanmalidir. Gerekirse hekim istemine
gore anksiyeteyi azaltmak icin sedatif
baslanmalidir (Can, 1998; Celik, 2006;
Rustam ve ark, 2018). Sonu¢ olarak;
mekanik ventilatordeki hastanin tedavi
ve bakimmin komplikasyonsuz bir
sekilde devam ettirilmesi, ancak basarili
ve etkin bir hemsirelik bakiminin
verilmesi ile miimkiin olacaktir. Etkin

olarak  verilen hemgsirelik  bakimi,
ventilatore bagl olusabilecek
nazokomiyal infeksiyon riskinin
azalmasina, hastanin konforunun
artmasina, immobiliteye bagh
komplikasyonlarin Onlenmesine,

mekanik ventilator desteginin  kisa
stirede sonlandirilmasina, yogun bakim
iinitelerinde kalig stireler kisalmasina ve
maliyetin diismesine katki saglayacaktir.
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Abstract

In this research, the antimicrobial effects of honeys collected from Geng, Kig1, Sancak, and Yedisu
districts of Bing6l province were investigated by disc diffusion method. The antimicrobial effects of honey
samples prepared at three different concentrations (500, 250, and 125 mg mL™) were tested using
Staphylococcus aureus ATCC 29213 and Listeria monocytogenes NCTC 5348 bacteria as Gram positive
(+), Escherichia coli ATCC 25922 bacterium as Gram negative (-), Saccharomyces cerevisiae ATCC 76521
as yeast, and Candida albicans ATCC 90028 as fungus (mold). In addition, Ampicillin/Sulbactam (SAM)
(20 pg/disc) was used as an antibiotic to better evaluate the antimicrobial effects of honeys in this research.
The antimicrobial effect of Ampicillin/Sulbactam (SAM) (20 pg disc?) against the microorganisms used
in honey samples was also tested with the same method.As a result; while the 500 and 250 mg mL™*
concentrations among honey samples prepared at three different concentrations (500, 250, and 125 mg mL-
1) have an antibacterial effect against Staphylococcus aureus, the antibacterial effect of the concentrations
of 125 mg mL™* against Staphylococcus aureus was not detected. All honey samples at three different
concentrations showed no antibacterial effect against Listeria monocytogenes. While only the 500 mg mL-
! concentrations from different concentrations of Geng and Yedisu honey samples were found to have an
antibacterial effect against Escherichia coli, the antibacterial effects of Kig1 and Sancak honey samples
prepared at different concentrations against Escherichia coli were not detected. It was determined that only
500 mg mL™* concentrations from all honey samples had an antimicrobial effect against Saccharomyces
cerevisiae, while the other 250 and 125 mg mLconcentrations did not have an antimicrobial effect against
Saccharomyces cerevisiae. The studied concentrations of all honey samples did not show an antifungal
effect against Candida albicans. Moreover, Ampicillin/Sulbactam (SAM) (20 pg disc?) was found to have
a high antimicrobial effect against Staphylococcus aureus and Listeria monocytogenes (Gram-positive
bacteria), Escherichia coli (Gram-negative bacteria), Saccharomyces cerevisiae (yeast), and Candida
albicans (fungus) microorganisms.
Keywords: Bing6l, honey, antibacterial effect, antifungal effect, antimicrobial effect
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INTRODUCTION

Honey is one of the oldest
traditional foods known for its
antimicrobial effect for thousands of
years and has been used effectively in the
treatment of burns and wounds as well as
a remedy for microbial infections
(Zumla and Lulat, 1989; Brudzynski,
2006). Honey owes its antimicrobial
effect to hydrogen peroxide, strong
osmotic effect, acidity, aromatic acids,
flavonoids, phenolic ~ compounds,
lysozyme, and various phytochemicals
(Molan, 1992a, b; Libonatti et al., 2014
Kacaniova et al., 2011 and Wahdam,
1998). Estrada et al. (2005) also reported
that honey is a well-known antibacterial
agent in their study. Honey contains
more than 150 phenolic compounds that
are effective against a variety of Gram-
positive and Gram-negative bacteria and
have potent antioxidant properties
(Davidson, 1993). Molan (1992a) and
Cenet (2019) reported that honey has
strong antifungal effect and can be used
as an important antifungal agent due to
this feature. Cenet et al. (2015) and
Cenet (2019) proved that honey samples
from Kahramanmaras and the west part
of Turkey inhibited microbial growth of
Bacillus megaterium, Baccilus subtilis,
Staphylococcus aureus, Candida
albicans in their performed study. In
other studies by Cooper et al. (2002) and
Willix et al. (1992), it was reported that
honey has antibacterial effect against
pathogenic bacteria such as
Pseudomonas aeruginosa, Escherichia
coli, and Staphylococcus aureus. The
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aim of the present study was to
determine and compare the antimicrobial
effects of honey samples collected from
different districts (Geng, Kigi, Sancak,
and Yedisu) of Bingdl province (Turkey)
against Staphylococcus aureus ATCC
29213, Listeria monocytogenes NCTC
5348, Escherichia coli ATCC 25922,
Saccharomyces  cerevisiae ~ ATCC
76521, and Candida albicans ATCC
90028 microorganisms by disc diffusion
assay. Ampicillin/Sulbactam (20
ug/disc) was also used as an antibiotic to
better evaluate the antimicrobial effects
of honey, and it demonstrated different
antimicrobial  effects on  these
microorganisms.

MATERIALS and METHODS
Materials

Honeys, sterile ddH20, Mueller-
Hinton (MH) agar (MERCK 103872),
Bioanalyse antimicrobial susceptibility
testing discs as blank discs, and
Ampicillin/Sulbactam  (SAM) (20
pg/disc) antibiotic discs.
Honeys

Honeys were procured from
beekeepers of those in Geng, Kigi,
Sancak (in Bing6l center), and Yedisu
districts of Bing6l province, Turkey (38°
44'54.2580" N - 40° 33' 14.1552" E, 38°
53'7.6704" N - 40° 29' 47.8464" E, 39°
26' 2.2020" N - 40° 32' 43.0512" E, 39°
5 42.7200" N - 40° 24' 5.8680" E,
respectively.) in 2022 (Fig. 1). The
collected honeys were stored at 25 °C in
the dark until the honeys were tested by
disc diffusion assay.
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Figure 1. A map of the districts of Bing6l province giving the approximate location of procured honey

Preparation of Honey Samples

Honey samples were prepared in
sterile double distilled water (ddH20) at
the three different concentrations of 500,
250, and 125 mg/mL, respectively.
Namely, 0.5, 0.25, and 0.125 g from each
of those of Geng, Kigi, Sancak, and
Yedisu honey samples were weighed. 1
mL sterile ddH20 was added to each of
them, then the samples were dissolved
well in sterile ddH2O by using an
ultrasonic water bath. After that, the 40
puL of each of prepared honey sample
was impregnated on the sterile blank
paper discs (6 mm diameter, 3mm
thickness).
Microorganisms
In this study, Staphylococcus aureus
ATCC 29213, Listeria monocytogenes
NCTC 5348 (Gram-positive (+)
bacteria), Escherichia coli ATCC 25922
(Gram-negative ) bacteria),
Saccharomyces cerevisiae ATCC 76521

samples
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(yeast), and Candida albicans ATCC
90028 (fungus) were wused to test
antimicrobial effect of honey samples.
Antimicrobial Effect

Disk diffusion method was performed to
determine the antimicrobial effects of
honey samples against microorganisms
described in section 2.4. Briefly, test
microorganisms at a concentration of 40
microliters 0.5 McFarland (1.5 x 108
microorganisms/mL) were inoculated on
Mueller-Hinton agar plates. Then, the
discs containing honey samples, and
SAM (20 pg/disc) containing antibiotics
were placed on the surface of inoculated
agar plates. In order to observe the
antimicrobial zone inhibitions caused by
honey samples, the prepared Petri plates
were kept at 37 °C for 24 hours (Radji et
al., 2013).

Statistical Analysis

All  measurements were done in
triplicate, and the average values of zone
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inhibition diameters were stated as mean
+ SD.
RESULTS and DISCUSSION
Antimicrobial Effect

The antimicrobial effect values
(the zone inhibition diameters) of three
different concentrations (500, 250, and
125 mg/mL) of different local (Geng,
Kigi, Sancak, and Yedisu) honey
samples produced in Bing6l (Turkey) are
presented in Table 1. Table 1 indicates
the antimicrobial effect results (the zone
inhibition diameters) in three different
concentrations (500, 250, and 125
mg/mL) of different local (Geng, Kigi,
Sancak, and Yedisu) Bing6l honey
samples against S. aureus ATCC 29213,
L. monocytogenes NCTC 5348, E. coli
ATCC 25922, S. cerevisiae ATCC
76521, and C. albicans ATCC 90028 by
disc diffusion assay. Also, SAM (20
pg/disc) showed different antimicrobial
effects on these microorganisms. The
zone inhibition diameters of Geng, Kig,
Sancak, and Yedisu honey samples for
500 mg/mL concentration against S.
aureus were determined as 9.5-9.0-8.5-
8.0 mm, respectively. For 250 mg/mL
concentration of honeys, the zone
inhibition diameters against S. aureus
were determined as 7.0-6.0-6.5-6.0 mm,
respectively. For 125 mg/mL
concentration of honeys, the zone
inhibition diameters against S. aureus
were not at detectable levels. The zone
inhibition diameters of SAM against S.
aureus were found as 15-14-14-11.5
mm, respectively (Table 1). The Geng,
Kig1, Sancak, and Yedisu honey samples
have antimicrobial effect against S.
aureus strain. S. aureus strain was the
most sensitive strain against the Geng,
Kig1, Sancak, and Yedisu honey samples
(Table 1). The antimicrobial effect
values (the zone inhibition diameters)
against S. aureus of the Geng, Kigi,
Sancak, and Yedisu honey samples were
lower than the antimicrobial -effect
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values (the zone inhibition diameters)
found for S. aureus by Nzeako and
Hamdi (2000) for Germany and Turkey
honeys, Fahim et al. (2014) for Pakistan
honeys, Osho and Bello (2010) for
honeys produced by the Apis mellifera,
Abd-El Aal et al. (2007) for Egypt
honeys, Grego et al. (2016) for Piedmont
honeys, Dryden et al. (2014) for
Surgihoney, Nedie Patience et al. (2020)
for Nigeria honeys, were higher than the
antimicrobial effect values found for S.
aureus by Sedik et al. (2018) for Slovak
honeys, Gulfraz et al. (2010) for various
honey types of Pakistan, were in
agreement with the antimicrobial effect
values determined for S. aureus by Kaya
and Yildirim (2021) for Bingdl honeys,
Cakir et al. (2020) for honeys of Rize,
Giimiishane, and Sivas provinces. The
zone inhibition diameters of Geng, Kigi,
Sancak, and Yedisu honey samples for
500, 250, and 125 mg/mL concentrations
against L. monocytogenes were not at
detectable levels. The zone inhibition
diameters of SAM against L.
monocytogenes were determined as
36.0-35.5-37.0-36.5 mm, respectively
(Table 1). The Geng, Kig1, Sancak, and

Yedisu honey samples have no
antimicrobial effect against the L.
monocytogenes strain. L.
monocytogenes, together with C.

albicans were the most resistant strains
against Geng, Kig1, Sancak, and Yedisu
honey samples (Table 1). The
antimicrobial effect values determined
against L. monocytogenes of Geng, Kig,
Sancak, and Yedisu honey samples were
lower than the antimicrobial effect
values found for L. monocytogenes by
Sedik et al. (2018) for Slovak honeys,
were compatible with the antimicrobial
effect values presented for L.
monocytogenes by Cakir et al. (2020) for
honeys of Rize, Glimiishane, and Sivas
provinces. The zone inhibition diameters
of Geng and Yedisu honey samples for
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500 mg/mL concentration against E. coli
were found as 6.0-6.0 mm, respectively.
The zone inhibition diameters of Kig1
and Sancak honey samples for 500
mg/mL concentration against E. coli
were not at detectable levels. For 250 and
125 mg/mL concentrations of all honey,
the zone inhibition diameters against E.
coli were not at detectable levels. The
zone inhibition diameters of SAM
against E. coli were determined as 11.0-
8.5-6.5-12.0 mm, respectively. (Table
1). The Geng and Yedisu honey samples
have an antimicrobial effect against the
E. coli strain, whereas Kig1 and Sancak
honey samples have no antimicrobial
effect against the E. coli strain. L.
monocytogenes and C. albicans strains
were the most resistant strains against the
Geng, Kig1, Sancak, and Yedisu honey
samples, followed by the E. coli strain
(Table 1). The antimicrobial effect
values determined against E. coli of
Geng, Kigi, Sancak, and Yedisu honey
samples were lower than the
antimicrobial effect values reported for
E. coli by Nzeako and Hamdi (2000) for
Germany and Turkey honeys, Garedew
et al. (2003) for Trigona bee honey,
Fahim et al. (2014) for Pakistan honeys,
Osho and Bello (2010) for honeys
produced by the Apis mellifera, Sedik et
al. (2018) for Slovak honeys, Grego et al.
(2016) for Piedmont honeys, Dryden et
al. (2014) for Surgihoney, Nedie
Patience et al. (2020) for Nigeria honeys,
Ghramh et al. (2020) for Saudi Arabia
and Pakistani honeys, Kaya and Yildirim
(2021) for Bingol honeys, were higher
than the antimicrobial effect values
found for E. coli by Gulfraz et al. (2010)
for various honey types of Pakistan, were
in agreement with the antimicrobial
effect values determined for E. coli by
Cakir et al. (2020) for honeys of Rize,
Glimtighane, and Sivas provinces. The
zone inhibition diameters of Geng, Kigi,
Sancak, and Yedisu honey samples for
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500 mg/mL concentration against S.
cerevisiae were determined as 8.5-8.0-
6.0-6.0 mm, respectively. For 250 and
125 mg/mL concentrations of all honey,
the zone inhibition diameters against S.
cerevisiae were not at detectable levels.
The zone inhibition diameters of SAM
against S. cerevisiae were determined as
11.5-12.5-9.0-9.5 mm, respectively
(Table 1). The Geng, Kig1, Sancak, and
Yedisu honey samples have an
antimicrobial effect against the S.
cerevisiae strain. S. aureus strain was the
most sensitive strain against the Geng,
Kigi, Sancak, and Yedisu honey
samples, followed by the S. cerevisiae
strain (Table 1). The antimicrobial effect
values determined against S. cerevisae of
all honey samples in this study were
higher than the antimicrobial effect
values found for S. cerevisiae by
Garedew et al. (2003) for Trigona bee
honey, were similar to the antimicrobial
effect values found for S. cerevisiae by
Kaya and Yildirim (2021) for Bingdl
honeys, Cakir et al. (2020) for honeys of
Rize, Glimiishane, and Sivas provinces.
The zone inhibition diameters of Geng,
Kig1, Sancak, and Yedisu honey samples
for 500, 250, and 125mg/mL
concentrations against C. albicans were
not at detectable levels. The zone
inhibition diameters of SAM against C.
albicans were determined as 29.0-31.0-
29.0-27.0 mm, respectively (Table 1).
The Geng, Kigi, Sancak, and Yedisu
honey samples have no antimicrobial
effect against the C. albicans strain. C.
albicans, together with L.
monocytogenes were the most resistant
strains against Geng, Kig1, Sancak, and
Yedisu honey samples (Table 1). The
zone inhibition diameters determined
against C. albicans of honey samples in
this study were lower than the zone
inhibition diameters reported for C.
albicans by Nzeako and Hamdi (2000)
for Germany and Turkey honeys, Fahim
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etal. (2014) for Pakistan honeys, Gulfraz
et al. (2010) for various honey types of
Pakistan, Dryden et al. (2014) for
Surgihoney, Ghramh et al. (2020) for
Saudi Arabia and Pakistani honeys, were

in agreement with the zone inhibition
diameters reported for C. albicans by
Kaya and Yildirnm (2021) for Bingdl
honeys, Cakir et al. (2020) for honeys of
Rize, Glimiishane, and Sivas provinces.

Table 1. The antimicrobial effect values (the zone inhibition diameters) of three different
concentrations (500, 250, and 125 mg/mL) of different local (Geng, Kig1, Sancak, and Yedisu)
honey samples produced in Bingdl (Turkey)

Geng

Kig1

Sancak Yedisu

Zone of inhibition (mm)?

Tested microrganism

500° 250° 125° SAM |500° 250° 125° SAM |500° 250° 125° SAM [500° 250° 125° SAM
Gram (+)
95 7.0 150 | 9.0 6.0 140 |85 6.5 140 |80 6.0 115
Staphylococcus aureus + £ - + + + + + o+ - + + =+ - +
0.7 0.0 14 |00 0.0 14 |07 07 14 |00 00 0.7
Listeria monocytogenes 36.0 35 37.0 365
+ + - - - + - - - +
14 21 14 2.1
Gram (-)
6.0 11.0 8.5 6.5 6.0 12.0
Escherichia coli + - - + + - - - + + - - +
0.0 14 0.7 0.7 |0.0 14
Yeast
8.5 115 | 8.0 125 | 6.0 9.0 6.0 9.5
Saccharomyces cerevisiae  + - - + + + + + + +
0.7 0.7 14 0.7 0.0 14 0.0 0.7
Fungus
29.0 31.0 29.0 27.0
Candida albicans - - - + + + +
4.2 1.4 14 14
—: No effect

a Values are the average of triplicate and expressed as mean + SD
b Honey concentrations (mg/mL); SAM, Ampicillin/Sulbactam (20 pg/disc)

CONCLUSIONS

Table 1 indicates the zone
inhibition diameter results in three
different concentrations (500, 250, and
125 mg/mL) of different local (Geng,
Kig1, Sancak, and Yedisu) Bing6l honey
samples against S. aureus ATCC 29213,
L. monocytogenes NCTC 5348, E. coli
ATCC 25922, S. cerevisiae ATCC
76521, and C. albicans ATCC 90028 by
disc diffusion assay. Also, SAM (20
ug/disc) was used as an antibiotic to
better evaluate the antimicrobial effects
of honey, and it demonstrated different
antimicrobial ~ effects on  these
microorganisms. Geng, Kigi, Sancak,
and Yedisu honey samples at 125 mg/mL
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concentration, showed no antimicrobial
effect against S. aureus, L.
monocytogenes, E. coli, S. cerevisiae,
and C. albicans, whereas these honey
samples at 250 mg/mL concentration
showed antimicrobial effect against only
S. aureus. Geng, Kigi, Sancak, and
Yedisu honey samples at 500 mg/mL
concentration, exhibited inhibitions
against S. aureus and S. cerevisiae, while
they did not show any antimicrobial
effect against L. monocytogenes and C.
albicans. Also, Geng and Yedisu honey
samples at 500 mg/mL concentration,
exhibited mild antimicrobial effect
against E. coli, while Kig1 and Sancak
honey samples at 500 mg/mL
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concentration did not show antimicrobial
effect against E. coli. All honey samples
at three different concentrations showed
no antimicrobial effect against L.
monocytogenes and C. albicans.
Moreover, SAM (20 pg/disc) was found
to have a high antimicrobial effect
against S. Aureus, L. monocytogenes, E.
coli, S. cerevisiae, and C. albicans. For
the all honey samples in this study, C.
albicans and L. monocytogenes were the
most resistant strains followed by E. coli
and S. cerevisiae strains, respectively.
Together with that S. aureus was the
most sensitive strain. The results have
shown that the Geng¢ honey sample has
the maximum antimicrobial effect
followed by Kigi, Sancak, and Yedisu
honey samples, respectively. Moreover,
SAM (20 pg/disc) has the highest
antimicrobial ~ effect  against L.
monocytogenes and C. albicans strains
followed by S. aureus strain, whereas it
has the lowest antimicrobial effect
against E. coli and S. cerevisiae strains,
respectively.
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