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DETERMINATION OF THE ENERGY LEVELS AND HALF-LIVES FOR SOME COMMON 
MEDICAL RADIOISOTOPES 

Serkan AKKOYUN 

Prof. Dr. Sivas Cumhuriyet ORCID.0000-0002-8996-3385

Sivas Cumhuriyet ORCID.0000-0002-9855-6343

malzemelerin
-13, florin-18 ve galyum-67

enerji seviyeleri ve 

birisidir. Bu modelde, n
4He, 16O veya 56

kor p, sd veya pfg te

Anahtar Kelimeler: 

ABSTRACT Radioisotopes are the basic part of medical diagnostic and treatment 
procedures. Medical radioisotopes are producted via bombardement the materials by neutrons or 
protons in a reactor or accelerator. In this study, the nuclear energy levels and B(E2) values of 
the nitrogen-13, fluorine-18 and gallium-67 medical radioisitopes have been calculated using the 
nuclear shell model. The nuclear shell model is one of the most adequate tool for describing the 
low energy structure of atomic nuclei. In this model it is assumed that the nuclear constituents move 
independently in a central potential well.  In the theoretical shell model calculations, 4He, 16O or 56Ni
nucleus were considered as inert core and p, sd or pfg single-particle orbitals on these cores were 
used as the model space. The results have been compared to the available experimental data in the 
literature.

Keywords: Nuclear structure, nuclear shell-model, radioisotope 

1.

seviyelerin spinleri/pariteleri ve elektrik/manyet gibi nicelikler belirlenebilir. 
benzer

ler ve 
hesapl . , bir

nin sadece ,
in  ortalama bir 
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potansiyel . Atomun kabuk modeline b

(pro , .

, ato
ve bu 

2, 8, 20, 28, 
50, 82 

-

ve bu kabuklar kabuk modeli 

, hem deneysel hem de teori
konudur. Bu sayede elde edilebilecek 

de -13 (13N), florin-18 (18F)
ve galyum-67 (67Ga) ve B(E2) elektrik

Kshell [8], NuShell [9], Redstick [10], Bigstick 
[11], Antoine [12] ve Oxbash [1
kullan M- k modeli 

i CPU ve OpenMP
. Bu kod, enerji seviyelerini, spini, izospini,

ni hesaplamaya, on milyarlarca M- imkan verir.

2. MATERYAL VE METOT

13

4
3/2 ile p1/2

18F izotopu 16O
5/2, s1/2 ile d3/2

31 protonlu ve 
67 56 ve p3/2, f5/2, p1/2 ile g9/2 

, kabuklarda 
syonlarda yer a 4He, 16O ve 56Ni kor klerinin

burada E0 kor <ij|V|kl>
ise 
Hesaplamalarda, 13N, 18F ve 67 45 mevcut parametre setleri

deneysel verilerle

ki
, rjileri

elektrik kuadrupol momenti (Q0) ile
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3.

deneysel veriler [14] 13

paritesi, 1/2-

ev

Tablo 1 13N izotopuna ait hesaplanan ve deneysel verilerden elde edilen enerji seviyeleri

13N Experimental Theoretical

J Energy (keV) J Energy (keV)

1/2- 0 1/2- 0

3/2- 3502 3/2- 3587

5/2- 7376 5/2- 7404

1/2- 8918 1/2- 8782

3/2- 9476 3/2- 10433

7/2- 10360 7/2- 11079

5/2- 10360 5/2- 13180

1/2- 10833 1/2- 13812

3/2- 15064 3/2- 14005

1/2- 18170 1/2- 18791

5/2- 21400 5/2- 21269

Tablo 2, 18

+ olarak deneysel verilerle uyumlu olarak

Tablo 2 18F izotopuna ait hesaplanan ve deneysel verilerden elde edilen enerji seviyeleri

18F Experimental Theoretical

J Energy (keV) J Energy (keV)

1+ 0 1+ 0

3+ 937 3+ 945

5+ 1121 5+ 1241

0+ 1041 0+ 1481

2+ 3839 2+ 3480

1+ 3724 1+ 3884

3+ 4115 3+ 4186

2+ 4964 2+ 4627

4+ 5298 4+ 5009

0+ 6137 0+ 6074

4+ 6777 4+ 6980
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67

ait taban durum spin ve -

Tablo 3 67Ga izotopuna ait hesaplanan ve deneysel verilerden elde edilen enerji seviyeleri

67Ga Experimental Theoretical

J Energy J Energy (keV)

3/2- 0 3/2- 0

1/2- 167 1/2- 69

5/2- 359 5/2- 568

5/2- 911 5/2- 666

3/2- 828 3/2- 857

7/2- 1202 7/2- 1096

5/2- 1555 5/2- 1338

7/2- 1412 7/2- 1350

9/2- 1519 9/2- 1560

5/2- 1555 5/2- 1682

3/2- 1639 3/2- 1757

13

18

7,1 iken 67

13N, 18F ve 67

Tablo 4 13N, 18F ve 67

B(E2) (W.u.)

13N 3/2 1/2 3,5

5/2 3/2 0,4

18F 3 1 7,1

5 3 6,6

67Ga 1/2 3/2 12,8

5/2 1/2 17,6
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CROSS-SECTION ESTIMATIONS FOR SCANDIUM RADIOISOTOPES BY ARTIFICIAL 
NEURAL NETWORKS

Serkan AKKOYUN 

Prof. Dr. Sivas Cumhuriyet ORCID.0000-0002-8996-3385

Mustafa ORHAN

Sivas Cumhuriyet ORCID.0000-0003-1696-7067

43Sc, 44g,mSc ve 47Sc, hem terapi hem de 
43Sc ve 44g

ve 68Ga ile rekabet eden PET radyoizot 47Sc, hedeflenen radyoterapi ve SPECT 

skandi
reaksiyon tesir

tesir kesitini tahmin etmek
, tesir kesiti bilgisinin bu . Bu nedenle, bilinmeyen 

tesir kesitlerin tahminine bir alternatif olarak 

Anahtar Kelimeler: Radyoizotop, tesir kesiti, skandiyum

ABSTRACT Three scandium radioisotopes, 43Sc, 44g,mSc and 47Sc in the nuclear medicine field
are the interesting alternative radioisotopes both for therapy and diagnostics. Both positron emitters 
43Sc and 44gSc are PET radioisotopes competing with the commonly used 68Ga. 47Sc is a low-
energy emitter suitable for targeted radiotherapy and SPECT imaging. The production of scandium 
radioisotopes with the use of cyclotrons has been possible. The protons from cyclotrons are used for 
the bombardement of the calcium target in order to start proton induced reactions. By this procedure, 
the scandium radioisotopes can be generated. The one of the important parameters for the reactions is 
the reaction cross-section. In this study, we have estimated proton induced reaction cross-section on 
calcium isotopes by using artificial neural network method. According to the results, the cross-section 
information can be confidently obtained by the method. Thus, for proton energies at an unknown 
energy value, this method can be considered as an alternative for the estimation of cross-sections.

Keywords: Radioisotope, cross-section- scandium

1.

Skandiyum 21 olan kimyasal bir elementtir. Genellikle nadir toprak 
elem -45dir. Skandiyum
radyo re sahip olan Sc-

da . Hem terapi hem de 

radyoizotop olarak 
terebilir, ancak hepsi 
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benzerlikler sergilerler. Bunlar, t
- istenilen radyoizleyicilerle kolayca 

uygulanabilir, uygun 
. Radyoaktif izotoplar, k

Sc
Her iki pozitron 

43Sc ve 44g 68Ga ile rekabet edebilen umut verici PET 
44gSc'den gelen ek gama kuanta

44mSc, nispeten uzun - sahiptir ve e

in vivo 44mSc/44g

beta (-

kesitlerinin 
43Ca, 44Ca ve 48Ca hedef malzemeler olarak 

-2019
[2].

Bu nede

[3], fisyon bariyer y , n
51Cr 

radyoizotop tesir kesitlerinin tahmini [8] ve (n,p) reaksiyon tesir kesitlerinin tahmini [9] olarak 
verilebilir. 

2. MATERYAL VE METOD

[10]

ve 
YSA tipine 

-4-4-1

-4-4-
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reaksiyon tesir k

-2019
-Marquardt [11, 12] geri

yay

3.

52
-

1 ve 2 
16, ve 4- de de 

-2019 veri ta
-5 ile +5 mb

, sapmalar -10 ile +10 
mb nda

mb, 1,282 mb ve 0,99 iken 
-

-2019 ve YSA 
)

44Ca(p,2n)43

43Ca(p,n)43

Her iki YSA modeli de 
44Ca(p,n)44Sc reaksiyonuna ait tahminler, test 

v
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da, 48Ca(p,2n)47Sc reaksiyonuna ait 

TENDL- 44Ca(p,2n)43Sc reaksiyon tesir 
kesitleri

TENDL- 43Ca(p,n)43Sc reaksiyon tesir 
kesitleri

-
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TENDL- 44Ca(p,n)44Sc reaksiyon tesir 
kesitleri

TENDL- 48Ca(p,2n)47Sc reaksiyon tesir 
kesitleri

edilebilir 
tesir 

elde edilebilir. 
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PHOTOMETRIC STUDY OF ECLIPSING BINARY STAR SYSTEM EX AND

Dr.

ORCID.0000-0002-9135-9865

min 

-

-

Anahtar Kelimeler: 

ABSTRACT

Although eclipsing binary star system EX And was observed by several ground and space based 
observational missions, there has been no detailed photometric and/or spectral study on the system so 
far.  Light curve of EX And from the Transiting Exoplanet Survey Satellite (TESS) observational 
mission was solved for the first time in this study. Since no spectroscopic observations have been 
carried out for EX And, before starting the light curve solution, we estimated the effective temperature 

In addition to this, the mass ratio search method was carried out to determine the initial value of the 
mass ratio parameter of the system. The orbital period variation of the system was also determined for 
the first time in this study. All available eclipse timings published in the literature and the calculated 
eclipse timings in this study were used in the orbital period variation analysis. The upward parabolic 
trend of the O-C diagram of EX And indicates that the orbital period of the system is secularly 
increasing. The O-C variation of EX And was interpreted in terms of the non-conservative mass 
transfer mechanism, which is a combined effect of mass transfer and mass loss on the orbital period 
variation. Although there are no published radial velocity measurements of the system, the absolute 
parameters of the components were estimated and the results are discussed.

Keywords: Stars, eclipsing binary stars, EX And

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 12 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 12 www.izdas.org



INTRODUCTION

EX And (GSC 03642-02010, TYC 3642-2010-1, Gaia DR2 1940045150038589440, 2MASS 
J23395191+4745018, V= 12.46 mag) was classified as Algol-type (EA) binary star system in the 
general catalogue of variable stars (Samus' et al. 2017). Although the system was observed by several 
ground and space based observational missions, there has been no detailed photometric and/or spectral 
study the system so far.

In this study, brief information about the Transiting Exoplanet Survey Satellite (TESS) (Ricker et al. 
2015) observational mission under which EX And was observed is given in the following section. 
Later, orbital period analysis of the system is presented. After then, light curve of EX And obtained by 
TESS mission is solved and the geometric parameters of the system is obtained. In the last section, 
absolute parameters of the system were estimated and results are discussed.

OBSERVATIONS

Figure 1. The TESS light curve of EX And (upper panel) and the light curve obtained from the TESS 
data with a QUALITY flag value of 0 (lower panel).  

The TESS satellite observations of EX And were carried out between 8 October 2019 and 2 November 
2019. The TESS mission was performed in wide-band filters (600-1000 nm) and the observations 
were made at an exposure time of 1800 s. The TESS satellite observations of the system were taken 
from the Mikulski Archive for Space Telescopes (MAST, https://mast.stsci.edu) database. We used the 
MIT Quick Look Pipeline (QLP) detrended light curves, which are corrected for systematics using 
Kepler splines (Shallue and Vanderburg 2018). In this study, we only use the data which are labeled 
with QUALITY flag value of 0 in which there are no known issues with the measurements. The light 
curve of EX And obtained by TESS satellite observations is given in Figure 1.

On the other hand, ground based photometric observations were made by the Wide Angle Search for 
Planets (WASP) (Butters et al. 2010) between June, 2006 and July, 2008. The WASP CCD camera 
bandpass spans from 400-700 nm and is centered on the V-band (central wavelength = 550 nm) 
(Butters et al. 2010).

ORBITAL PERIOD ANALYSIS

Orbital period variation analyses of EX And was performed for the first time in this study. The O-C
method was used in the analyses using a MATLAB code given by Zasche et al. (2009).

In this study, a total of 65 timings were collected from the O-C Gateway database 
(http://var2.astro.cz/ocgate/). The data consist of minima times obtained from visual (vis),

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 13 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 13 www.izdas.org



photographic (pg), CCD and photoelectric (pe) observations. Moreover, 17 CCD timings and 26 CCD 
timings were calculated from the WASP and TESS observations, respectively, using the Kwee-van 
Woerden method (Kwee & van Woerden 1956). The eclipse timing data used in the O-C analysis of 
the EX And covers a period of approximately 63 years between September, 1956 and October, 2019.
The eclipse timings data of EX And can be requested in electronic or printed format from the author. 

In the O-C analysis, in order to take into account the quality of the observational data, we added 
weights to them according to the method of observation, i.e., 1, 5 and 10 weights were given to the 
visual (vis), photographic (pg) and CCD/photoelectric (pe) observations, respectively.

Figure 2. O-C diagram of EX And. Best parabolic fit to O-C dataset shown with solid black line. 
Residuals from parabolic fit shown in bottom part of diagram.

The light elements used for the O C analysis of EX And is given below, where the conjunction time 
HJD and orbital period days of EX And were taken from

the O-C Gateway database and the database of Kreiner et al. (2001), respectively.

The O-C diagram of EX And is given in Figure 2. The O-C shows a downward parabolic change. 
Therefore, under the assumption of parabolic O-C variation, the quadratic ephemeris of EX And was 
found as below:

According to the quadratic ephemeris, the quadratic term of EX And is
days. This value suggests that the orbital period of the system is decreasing at a rate of

seconds per year.

LIGHT CURVE ANALYSIS

Since no spectroscopic observations have been carried out for EX And, we estimated the effective 
temperature of the primary component using the method given by Tun el G tekin et al. (2016). In 
this method, the effective temperature of the primary is estimated from the intrinsic color index, 

, of the binary system. The effective temperature of the primary component was estimated to
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be 6 Drilling & Landolt (2000)'s color index-effective temperature calibration 
for main sequence stars.

Figure 3. Sum of squared residuals ( ) versus related mass ratio (q) values of EX And.

The light curve was phased using the ephemerides obtained in the orbital period analysis. Wilson-
Devinney (WD) code (Wilson & Devinney 1971, Wilson 2012) was used for the light curve analysis. 
The light curve solutions were made by assuming the effective wavelength of the observations to be 
786.5 nm (Ricker et al. 2015). The bolometric gravity darkening exponents and albedos for a 
convective atmosphere (T < 7200 K) were set to 0.32 from Lucy (1967) and were set to 0.5 from 
Ruci ski (1969), respectively. The third light contribution was disregarded. We assumed that the 
components of the systems were rotating synchronously in circular orbits, (e = 0).

Table1. Parameters obtained from best W-D model fit to TESS light curve of EX And.

Parameter Value

-0.0003

i(deg.) 84.

T1(K) 6380

T2(K)

q(=M2/M1)

1 5.

2 2.791

r1(vol.)

r2(vol.)

L1/Ltot

L2/Ltot 0.186

The q-search method was carried out to obtain the photometric mass ratio of EX And, since the 
spectroscopic mass ratio of the system has not been published in the literature. All parameters 
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mentioned above, except the mass ratio, were set as free parameters during the q-search procedure.
Figure 3 shows the sum of the squared residuals of the light curve models with respect to
the related mass ratio values. The minimum value was achieved at q = 0.35.

Figure 4. Observed light curve of EX And from TESS survey. Best theoretical fit is illustrated by 
solid red line. Green dots correspond to residuals obtained from the model fit respectively.

Therefore initial value of the mass ratio parameter was set to q = 0.35. The best model parameters
obtained from the light curve solution are given in Table 1. The theoretical fit obtained from the model
together with the observed light curve is shown in Figure 4.

The Roche geometry of EX And obtained from the derived light curve parameters in Figure 5. 
According to the solution, while the primary component of EX And fills 52 per cent of its

Roche lobe, the secondary component fills 94 per cent of its Roche lobe.

Figure 5. Roche geometry of EX And obtained from light curve analysis. 

RESULTS AND DISCUSSIONS

We estimated the absolute parameters of EX And, as given in Table 2. 
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Primary component Secondary component

(R ) 6.97 14

(M ) 1.26 0.13 0.46 0.17

(R ) 1.48 0.09 1.80 0.21

(cgs) 4.20 0.10 3.59 0.09

(mag) 3.47 0.42 5.19 0.68

The mass of the primary component was estimated using the calibrations of the color index, effective 
temperature, mass and spectral type for main-sequence stars given by Drilling & Landolt (2000). We 
appended a 10 percent error to the estimated masses of the primary components in order to estimate 
the errors of the remaining parameters given in Table 2. The mass of the secondary component of EX
And was calculated from the photometric mass ratio given in Table 1. The semi-major axes (d) were 
derived from Kepler's third law. The bolometric magnitudes ( ) and surface gravity (log g) values
were estimated using the solar values ( K, mag, and

cm/s2) given by Pecaut & Mamajek (2013).

Orbital period analysis of EX And was performed using all timings published in the O-C Gateway
database and the minima times estimated in this study. A downward parabolic trend was detected in 
the O-C diagram of EX And. The downward parabolic O-C form indicates that the orbital period of 
the system is decreasing at a rate of seconds per year.

It is known that a fraction of the mass can be transferred to the more massive primary component 
when the less massive secondary fills its Roche lobe. In this case, the orbital period of the binary star 
system may show a periodic increase. In addition, a partial fraction of the mass can also be lost due to 
the magnetic braking effect of stellar winds, which give rise to a decrease in the orbital period of the 
binary system. Therefore, we considered the combined effect of mass transfer and mass loss from the 
system, i.e. a non-conservative mass transfer mechanism, to interpret the orbital period changes of the 
binary star system. We used the equation given by Erdem and zt rk (2014) in order to calculate the 
rate of mass transfer from the secondary component to primary component ( ) and the rate of mass
loss from the system ( ). 2014) method, the critical value of the 
mass-loss parameter ( ) is found to be 0.903.According to Erdem and zt rk (2014)'s scenario, if
the mass-loss parameter is smaller than its critical value, then the mass-loss from the system via stellar 
wind is the dominant mechanism and the orbital period of the binary system subsequently decreases.
We found the range of possible values of the mass gain rate of the primary component of EX And
and the mass-loss rate of the system to be M /year and M /year for

, respectively. The - diagram of EX And is also given in Figure 6.
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Figure 5. Change of mass-loss parameter (β) with respect to mass-loss rate ((M_2 ) ) of secondary component of EX And.
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In this study, a detailed study on eclipsing binary systems EX And was given for the first time. High-
resolution spectroscopic observations required in order to estimate their absolute parameters more 
reliably, and to understand the mechanism which is responsible for the downward O-C trend.
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12 saat boyunca reaksiyona sokularak elde edil

performans olarak ITO/c-TiO2/m-TiO2/CH3NH3PbI3/NiO(nitrate
Voc=434 mV, Jsc=5,90 mA/cm2

-

Keithle - Voltaj .

ABSTRACT

Increasing in the energy demand of the constantly growing world is pushing humanity to seek alternative 
energy sources. In this regard, solar energy is the most important alternative energy source. The uses of 
solar energy are more appropriate, especially in countries with a moderate climate, such as Turkey. A 
device that converts solar energy to electricity is called a solar cell. Organic-inorganic photovoltaic cells 
content of perovskite solar cells are easily in processing, have lower cost and high performance features 
compared to others. In this study, the effect of the structural changes of each layer of the solar cell on 
efficiency was examined. Morphological, optical characterizations and current analysis of the 
synthesized structures were investigated. TiO2 was synthesized as the electron carrier layer. For the 
synthesis of perovskite, methyl ammonium iodide was first synthesized by reacting with PbI2

for 12 hours. NiO with different particle sizes was obtained by starting from different metal salts as the 
hole carrier layer. All the solutions obtained were coated using the spin coating method to form the thin 
film structure. The highest performance was found at efficiency %0,64, Voc=434 mV, Jsc=5.90 
mA/cm2, FF=0.30 for ITO /c-TiO2 / m- TiO2 / CH3NH3PbI3/NiO (nitrate)/Ag. It has been found that the 
NiO particle size affected the structure of the void carrier layer, and the efficiency decreased with the 
increases in NiO particle size. XRD analysis for the crystal structure of the synthesized structures, UV-
VIS for the absorbance value of the coated films and DLS for determination of the particle size of the 
synthesized NiOs were examined, efficiency calculations were made with Keithley 2401 Current-
Voltage Curve Analysis.
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INTRODUCTION

One of humanity's biggest problems from the dawn of time to the present has been the lack of reliable, 
environmentally friendly, and sustainable energy. The need for energy resources is growing every day, 
in agreement with population growth and the rate at which diverse needs are being met. Solar cells, also 
known as photovoltaic cells, produce electrical energy from sunlight by utilizing the photovoltaic effect 
of semiconductors. It follows the natural energy cycle while performing it and inflicting no harm to the 
environment. Silicon-based Solar cells are currently in use. The manufacturing of these batteries is both 
complicated and expensive. As a response, the investigation into alternate solar cells continues. When 
compared to silicon-based solar cells, organic structured solar cells and organic-inorganic hybrid solar 
cells have advantages such as being lighter, cheaper, and easier to produce. The efficiency of organic-
inorganic hybrid solar cells (perovskite) has been achieved as high as 20% in recent laboratory-scale 
studies (Green, 2015). 

Within the scope of this thesis, the aim is to synthesize inorganic alien perovskite-type solar cells. In 
addition, instead of the P3HT void carrier layer reported in the literature, a low-cost and simple-to-
process inorganic void carrier (NiO) layer was synthesized, and yields were compared.

MATERIAL AND METHOD

Titanium isopropoxide (%98), TiO2 paste, PbI2

dimethylsulfoxide (%99,9), Ni(NO3)2 2O (%99,9), Ni(Cl)2 2 3 were 
purchased from Sigma Aldrich, methylammonium iodide was purchased from Dyseol.

Preparation of Conductive Glass Substrates

ITO (indium tin oxide) coated conductive glasses were cut in 1.5 cm width and length to be employed 
as a substrate. Approximately of the coated layer was removed by soaking these glasses on a mixture 
of sulfuric acid and hydrochloric acid for 40 minutes. After this process, the glasses were placed in an 
ultrasonic bath for twenty minutes with deionized water, acetone, and isopropanol, respectively.

Synthesis of compact and mesoporous TiO2

For the synthesis of TiO2 thin films, two different molar titanium oxide solutions were prepared. For a 

and 1 ml of butanol. Firstly, a 0.15 M solution was deposited on the ITO layer for 5 seconds at 1000 
rpm and 30 seconds at 3 The coated glasses were calcined 

(Oku, 2015).

Synthesis of Perovskite

The perovskite solution was mixed with methylammonium iodide (CH2NH3I) and lead iodide (PbI2) (1: 

2 coated glasses for 15 seconds at 
1000 rpm and 25 seconds at 4000 rpm by the spin coating method. The coated glasses were calcined at 

(Park, 2017).

Synthesis of compact NiO

NiO synthesis for the hole carrier layer (number 1), 0.5 mol Ni (NO3)2.6H2O dissolved in 100 ml 
deionized water. 10 M NaOH solution was added to the mixture until the pH value was reached 10 at 
continuous mixing.  Then the solution was allowed to age overnight. The solution was filtered and 
washed with deionized water until pH 7.

-film coating, it was placed in a sonic water bath in 50 mg/ml
toluene for one hour. Then it was layered for 30 seconds at 4000rpm on perovskite-coated glasses (Tang, 
2018).

NiO synthesis for the hole carrier layer (number 2), 0.5 mol 0.5 mol Ni(Cl)2 2O dissolved in 100 ml 
deionized water. 2 M NaOH solution was added to the mixture until the pH value was reached 10 at 
continuous mixing. Then the solution was allowed to age overnight. The solution was filtered and 
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washed with deionized water until pH 7.
-film coating, it was placed in a sonic water bath in 50 mg/ml

toluene for one hour. Then it was layered for 30 seconds at 4000rpm on perovskite-coated glasses 
(Sookman, 2006).

Finally, 100 nm of the silver electrode was coated by thermal evaporation on the NiO layer to form a 
back contact.

Device Characterization

The crystalline phases present in the calcined catalysts were analyzed by X-ray diffraction using Rigaku
D / Max-2200 CuK in an angle of 2 = 1-

of 2-
Transform Infrared Spectroscopy (FTIR) was performed in a Thermo spectrometer. Typically, 10 mg 
of samples were mixed with 200 mg of potassium bromide (KBr) and pressed to obtain a pellet. Spectra 
were collected in the 400 4000 cm-1 region at 128 accumulations per scans. Ocean Optics USB-4000 
brand spectrophotometer was used for UV-Visible Region Diffuse Reflectance Spectroscopy Analysis. 
Size analysis of NiO particles was performed on a Brookhaven 90 Plus Nano Particle Size Analyzer 
device. The samples brought to the photovoltaic cell structure were measured with a solar simulator and 
Keithley 2401. 

RESULTS AND DISCUSSION

XRD analyses

The X-ray diffractometer of thin-film perovskite (CH3NH3PbI3) coated on ITO-TiO2 is shown in Figure 

synthesized perovs
structure characteristic peaks.

Figure 1. XRD of perovskite (CH3NH3PbI3).

The XRD graph of NiO synthesized with different starting materials is shown in Figure 2. As a result of 

found in both NiO structures indicate the cubic structure (Zhang, 2015), (Sookman, 2006), (Thota,
2007).
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Figure 2. XRD analysis results of NiOs synthesized with different starting reagents. A: Nickel nitrate 
solution, B: Nickel chloride solution.

UV-Vis Analysis for TiO2 and Perovskite (CH3NH3PbI3) Thin Film

All of the TiO2 thin films produced were excellent enough in the visible range to seem to have 
absorbance (Fig. 3.). The proportion of absorbance increased as a result of the thicker coating of the 
metaphor TiO2 film compared to the compact TiO2 film. The UV-Vis results of a perovskite thin film 
produced by spin coating over ITO/c-TiO2/m-TiO2 were shown in Figure 4. The prepared perovskite 
thin film is photoactive between 300 and 800 nm.

Figure 3. UV-Vis for TiO2 thin films.
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Figure 4. UV-Vis results for perovskite thin films.

Figure 5 shows the FTIR result of the synthesized perovskite. The bond structures observed by Shit et 
al. (2015) can be seen in the synthesized perovskite structure. The large peak hydrogen bond observed 
at 3088 cm-1 belongs to the N-H stretching vibration. C-H stretching, N-H stretching, C-H stretching 
and C-N stretching were observed at 2920 cm-1, 1657 cm-1, 1387 cm-1, and 1255 cm-1, respectively.

Figure 5. FTIR results for perovskite thin films.

DLS Analysis for Synthesized NiOs

DLS analysis of NiO powders synthesized with different starting solutions using the co-precipitation 
method was performed. After calcination, they all had the same crystal structure, but the particle sizes 
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of the powders were different. NiO powders prepared with nickel nitrate and nickel chloride solutions 
had typical diameters of 70nm and 120nm, respectively (Fig. 6).

Figure 6: DLS Analysis Results for NiOs.

Characteristics

In the first experimental group, compact TiO2 thin films and commercial TiO2 paste were coated by the 
spin coating method. ITO/c-TiO2/CH3NH3PbI3/P3HT/Ag and ITO/c-TiO2/m-
TiO2/CH3NH3PbI3/P3HT/Ag photovoltaic cells were formed. The effect of mesoporous TiO2 on
photovoltaic cell efficiency was examined. The mesoporous TiO2 film coated on the compact TiO2 films 
was found to enhance the efficiency of the solar cell. The increased interaction with perovskite through 
mesopores is thought to be the cause of this enhancement. In the second experimental group, ITO/c-
TiO2/CH3NH3PbI3/NiO(nitrate)/Ag and ITO/c-TiO2/CH3NH3PbI3/NiO(chloride)/Ag photovoltaic cells 
were formed. The efficiency of the solar cell was observed to decrease when the NiO particle size 
increased. In ITO/c-TiO2/CH3NH3PbI3/NiO(chloride)/Ag photovoltaic cells, current could not be 
measured.

Table 1: Perfonmance result of solar cells

No Structure Voc(mV) Jsc(mA/cm2) FF (%)

1 ITO/c-TiO2/perovskit/P3HT/Ag 267 0,38 0,27 0,03

2 ITO/c-TiO2/m-TiO2/perovskit/P3HT/Ag 367 0,73 0,28 0,08

3 ITO/c-TiO2/m-TiO2/perovskit/NiO(nitrate)/Ag 434 5,90 0,30 0,64

4 ITO/c-TiO2/m-TiO2/perovskit/NiO(chloride)/Ag nd nd nd nd

Discussion and Conclusion

In our study, the indium tin oxide conductive glass was coated with semiconductor materials with 
different properties in order to create a solar cell. Characterization investigations revealed that 
semiconductors and perovskite structures were successfully synthesized. It has been observed that 
increasing the size of NiO reduces solar cell efficiency. Based on this result, it's anticipated that 
obtaining smaller NiO particle sizes or altering the NiO coating process may improve solar cell 
efficiency.
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STRESS MANAGEMENT AND PSYCHOLOGICAL RESISTANCE IN NURSING STUDENTS
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Psikolojik , bireyin , ve
demektir, ir. On iki,

psikolojik,
uyum gerektiren durumlarda ve psikolojik 

durumu olumsuz etkilenmektedir.

.

day h
a sahip S ve 

bu
bireylerin . Bunun 
teknikleri uygulanabilmelidir. Bu nedenle, ile mezun
olan, in, becerileri, psikolojik 

li
becerileri, stresle 

Anahtar Kelimeler: 

ABSTRACT

Psychological resilience means recognizing oneself, knowing how to manage stress, and adapting to 
the environment, this process is learned through experiences. In adolescence between the ages of 
twelve and twenty, due to the significant changes in the areas of psychological, cognitive and physical 
development, the young experience difficulties in situations that require adaptation to the environment, 
fail in stress management and their psychological resilience is negatively affected. University life, 
which started at the end of this period, is a new process where many problems such as separation from 
the family, making new friends, adapting to school, economic needs, adaptation to the profession, self-
improvement, problem solving, and concerns about the future may affect the young person's
adaptation to new situations. Many changes in this age can reduce the psychological resilience of 
young people and increase the prevalence of behavioral disorders. Knowing effective solution methods 
in the face of any stimulus, individuals who resist maintain their psychological resilience. Meeting the 
needs of patients and clients in the field of health and solving their problems requires psychologically 
resilient employees. Learning this concept by healthcare professionals and nurses is important for both 
their own health and the health of the individuals they serve.

For this, self-confidence should be increased and effective stress coping techniques should be 
applied. For this reason, the problem-solving skills and psychological resilience of nursing students 
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who graduate with the title of nurse with approximately 18,242 students each year should be examined 
and their level of awareness regarding the subject should be increased. Awareness should be created in 
students on issues such as communication skills, methods of coping with stress, efficient use of time, 
conflict management, and problem solving.

Keywords: Nursing Students, Stress Management, Resilience

ve 
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BURNOUT HEALTH CARE EMPLOYEES IN THE COVID-19 OUTBREAK

, ORCID no:0000-0003-0980-6249

, MYO, ORCID no:0000-0003-1372-1141

de COVID-19 pandemisi,
24 Nisan 2021 pandemi 

, gibi nedenler ile
t s abilmektedir. - , yorgunluk,
uykusuzluk, u bedensel , ruhsal tepkiler, s hastalanma

sosyal destek 
ler da bell etkenleridir. 

Tehlikeli ve b olan bir in gereksinimlerine cevap verebilme 
ikincil bir travma Bu durumlardan korunmada, 
ve bedensel olarak konu ha sergilemesi 

de 

ya da ara 
verme gibi kurum da 

, rotasyon, psikolojik 
, -19 hem

korunabilir, hem de daha olumlu tutumlar ve

Anahtar Kelimeler: -

ABSTRACT 

The COVID-19 pandemic, which emerged in Wuhan, China on December 1, 2019, was declared a global 
epidemic by the World Health Organization on March 11, 2020. On April 24, 2021, 3,102,346 patients 
died worldwide due to the pandemic. Special conditions such as pandemics that cause intense death 
cases can cause burnout syndrome due to reasons such as excessive workload for healthcare workers, 
prolonged working hours, and dangerous working environment. The COVID-19 epidemic causes 
intense symptoms such as fatigue, insomnia, forgetfulness, physical complaints, mental reactions, and 
frequent illness in healthcare workers. Perfectionism, pessimism, despair, lack of social support, 
experiences, inactivity, gender factor are the main factors of burnout in employees. Efforts to respond 
to the needs of people suffering from a dangerous and contagious disease can create a secondary trauma. 
In preventing these situations, it is important for the health worker to raise awareness about the subject 
mentally, mentally and physically, and to exhibit self-confident behavior. Since a healthcare 
professional has to protect himself from burnout due to his responsibility towards his patients, it is 
natural for them to inform the institutions they work for and ask for help. When necessary, the healthcare 
provider should protect himself from burnout with requests such as a change of duty or a break from 
work; The institution should also follow the stress management behavior and burnout of its employees. 
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For this, they are useful applications for successful interpersonal communication, collaboration studies, 
rotation, psychological resilience and flexibility. With the measures taken at the individual and social 
level on burnout, the mental health of healthcare workers can be protected in the COVID-19 epidemic, 
and success can be achieved in combating the disease with more positive attitudes and creative solutions.

Keywords: COVID-19, Outbreak, Health Worker, Burnout

Covid 19 in Wuhan kentinde ,
Bu nedenle,  Mart olarak ilan 
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COVID-
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kadar ilerleyebilir.

-
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i, stres , pandemi 
klara 

, ( 2020). durumuna 
m -CoV-

risklerinin nin 
olumsuz etkilemektedir (COVID-19, WHO).

,
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nedeni olabilmektedir (Pasam ve 
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olumsuz tutumlara sahiptir.
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10- , isteksizlik, gerginlik,

11- a hissi,

12- zyolojik (https://www.psikiyatri.org.tr ).

nedeniyle, Bu durum

COVID-19 pandemisinin 
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(Sklar, Ehrhart & Aarons 2021). andemi 
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-

etme

daki ve kurumun veriminin
artma daki bilerek 
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ara verme gibi istekler ile kendine zaman 

bu konuda izlemelidir. Pandemi olarak 
o ,
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MEDIEVAL DEVELOPMENT OF MEDICINE AND PHARMACY IN THE KARABAKH 
REGION OF AZERBAIJAN

-

ABSTRACT

In order to achieve the future devlopment of the medical science that serves the health of the humans, it 
has always been necessary to learn its history. The fields of medicine and pharmacy that is now the basis 
of the healthiness has existed in the ancient times as the science of the medicine. However, the diverse 
improvement in all of the fields of science in the Middle Ages in the Eastern world instigated the 
development of the field of pharmacology and its transformation to pharmacy. There has been a great 

in this land. The contributions of the Karabagh region -
world view is of special significant importance. The pharmacists from Karabagh are just as irreplaceable 
as its world-famous musicians, scientists, poets and writers. Karabagh is a mountaneous area that 
accomodates therpeautic water reserves, warm and clean climate, fertile and fruitful land reserves, and 
rich floral and faunal reserves. Which is why, hundred of scientists, medics and  pharmacists from 
Karabagh have prepared therapeautic means from faunal, floral and mineral tools they obtained from 
this nature and contributed to medical support of humans. Also, the valuable pharmaceutical plant-
resources that grew in Karabagh has been exported abroad for centuries Medics and writers from 
Karabagh such as Yusif Garabaghi, Mahyaddin Garabaghi, Najimaddin Beylagani, Mirza Mammadgulu 
bey Tabib Gayibov, Mirza Javad bey Gayibov, Mirza Muhammad Huseyn Afshar, Mirza Hasan 
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Akhundov, Farrukh bey Akhundov  and many others have placed great effort in the field of medicine 
and have left a rich legacy for future generations. The samples of these legacy are kept in the fonds and 
libraries of many countries such as Azerbaijan, Uzbekistan and Greece. 

Keywords: Karabakh, Remedy, Medicine, Pharmacist, Doctor, Pharmacist, Caucasian Albania, 
Medieval

-

-

-

-

-

-

bab t-d sind ld edil n yenilikl r, 
elmi nailiyy tl rq aliml riyl birg sind ld edil r

d t dim sind orta 
srl rd t bab t v d hlilin h

2.

.

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 38 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 38 www.izdas.org



-

kil 1). Bu 
is z rrahi t dqiqatlara maraq h l tunc-

mli 
f kkirl ri v aliml rind hm nyar Mirz ban, Nizami G nc vi, M h mm d

sir ddin Tusi, X tib T bust hya Bakuvi, 
-Rahi, M h mm

ff nsur H r vi, H s n
vani, Seyid Mir M h mm h mm d Yusif 

h mm d B - l H s n M
nd r  v liml rin z zin d t bab t v d

d l ridir ( .

rin s rl rind bu q dim s n l
Lakin, b r c l t bi t v z

sinin t bab t v d
MEA-

-
-

etnoslar 

(2013- -XVIII 

-
-

-

l kb rli F., 2014).

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 39 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 39 www.izdas.org



-

Axundov N., 1991, 
R .

-

Piriyev V., 2002,  Akif ,
2006).

oldu. Lakin 

-

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 40 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 40 www.izdas.org



http://www.anl.az/el/q/qarabag_3/q-16.htm)

-

Az rbaycan m d niyy tinin q dim abid si olan 
-

olunur ( , 1988).

Akif
, 2006).  

-

(Tulipa 
karabachensis Grossh.)

-

Akif , 2006).

Qaya Hirkan Kamilla Kuznetsov
- Qafqaz

Araz Hirkan - Adi
Adi nar, , itburnu kimi nadir kol bitir 5)

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 41 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 41 www.izdas.org



Ophrys Mammosa

- onlar 

il 6).

( l kb rov F., 2004)..

flora malik olmaqla 5307 fauna
ki, bunlardan 100 edirdi.

orta nadir cins atl
7). yunundan, daxili

xammal kimi onlardan
x Min bir nektar toplayan

bal, mineral da bu olan
xammal idi.

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 42 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 42 www.izdas.org



bu arayan, toplayan, emal onlardan
xeyli sayda elim -

orta bu
rast (Akif , 2006).

7. cins qara Qafqaz

- -

-

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 43 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 43 www.izdas.org



- -
Mustafazad T., 2010).

XV

Axundov N., 1991 97) .

1819-

-
-1268-

).

1931-
-

).

1852-
-

11).
edildiyi saleyi-

AMEA- qorunub (
).

1870-
Axundov

1918-20-
-

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 44 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 44 www.izdas.org



-
Mir-

-
-

qu

(

-
-

- 1919-

-
i -

l kb rli F., 2014)

-

Quliyev

http://www.yeniterter.com). 1941-1942-

-
-

-

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 45 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 45 www.izdas.org



INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 46 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 46 www.izdas.org



kadr

-

1. Axundov, N., (1991), Rzaqulu b y Mirz P nah xan v
hakimiyy tl ri v l l -246.

2. Akif F rz liyev l rq-Q rb", 216 s h.
3. n t ed rn
4. B nd liyeva, A.A., (2009) Orta  srl rd l rind d nilm

t Universitetinin 90 illik yubileyin h
84-85.

5. l kb rli, F., (2005), Az rbaycanda tibb
elminin tarixi probleml -

-12.
6. l kb lh m NPM, I-II cildl r,  433-464 s.
7. l kb dair  / Orta sr 

Az rbaycan m d niyy ti tarixi probleml
23-24 sentyabr, s. 262-265.

8. l kb rli, F., (2014), Vatikan arxivl rind saxlanan Az rbaycana aid 
v t

9. H

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 47 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 47 www.izdas.org



10. aid b zi lyazmalar   fondunun
s rl ri. II cild.  M.S.Sultanovun redakt si il -32.

11. Kitabi-D d Qorqud (1988), T rtibi, sad l ddim si   F.Zeynalovun 
v

12. siyasi tarixin dair. 248 s. B.
13. Mustafazad
14. Piriyev, V., (2002) Az
15. R s yah t. 83 s., Az t N
16. , , (1999), -

c.
17. , , (1992), 

- -

-34.
18.

rbaycanda tibb elminin tarixi probleml
-36.

19. -

20. , , (1949),

21.

22. -
23. http://www.yeniterter.com/?p=4724
24. http://www.anl.az/el/q/qarabag_3/q-16.htm

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 48 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 48 www.izdas.org



Nezihe

Prof. Dr. ID 0000-0003-2860-1169 

Fatma 

Dr. . Bilimleri ID 0000-0003-0942-2122 

alterna

      Hip

Mekori-
Domachevsky and Ben-Horin, 2021).

tedaviye dest

014-

sel ve 

1.

unut

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 49 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 49 www.izdas.org



Avrupa Hipn

- -
ama
2019).

-

13).

eyen bir tedavi 
protok

komu

2. :

Hipnoz ve hipnoz benzeri uygu
-

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 50 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 50 www.izdas.org



(Erel ve Erel K.V., 2017). 

yle, 

James Braid (1795-

-

Markiz Armand de Puysegur (1751-

Liebault ve 
-

uyla yeniden 
alma(katarsis: catharsis) ve sem

Breurer ile, sonradan kendi muayenehanesinde has
ve ilham k

1863'te Littre

2019).

3.

an 
. selman hipnoz ve 

hipnote

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 51 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 51 www.izdas.org



-

-

kullanarak 

). 

-2019 
.

4.

Hipnozun
(rCBF-regional cerebral blood flow-Rejyonel 

) inferior frontal giru nda artar. Elektroansefalogramda 
(EEG) delta aktivitesi artar. Hipn

inde ise sol frontal lobda rCBF artar
deki delta kta azalma ile birlikte bilin r. 
Telkinle

Hipn

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 52 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 52 www.izdas.org



-
-

(Erel 

duyumsal de

kesk

Otohipnoz:

ak kabul 

it, 2013).

Spontan Hipnoz:
2017).

5.

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 53 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 53 www.izdas.org



ve Sincan, 
2017).

-analizler ile hipnozun; 
-

G., 2019).

Hipnoanaljez

-al

hipnoz, 
sanatsal hipnoz gibi sosyal durumlarda ; d t d -

2017).

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 54 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 54 www.izdas.org



somnambulizm(uyur-

).

tokolit

vermeyebilmektedir (Popa, Chiarioni, David and Dumitrascu, 2019).

-
eyen, tekrarlayabilen, relaps ve remisyonlarla seyreden 

-

-

etkili ve m

Korku refleksi

inlik anksiyetesi olarak 

hipnoterapiye kas germe-

runma tepkisi olan korku duygusunun 

Vajinismus ve disparoni problemlerinde psikolojik tedavilere ek olarak uygulanan hipnoterapi ile son 

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 55 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 55 www.izdas.org



bulunur. 

Hasanpour-Dehkordi, 2016).

a, vajinismus 

yollar

bi

6.

Hipnoterapi

kurulu

1)
TAF Preventive Medicine Bulletin, TAF Prev Med Bull 2013;12(4):441-448.

2)
Konselor, 8(1), 32-37. (KONSELOR, Open Access

Journal: http://ejournal.unp.ac.id/index.php/konselor)
3) International

Journal of Nursing and MIdwifery  Science (IJNMS), 4(1), 29-36,  April 2020.
4)

ADO Klinik Bilimler Dergisi,7(2), 1507-1516.(2013).
5) -Bireysel

-
6)

-
7)

Sunumu. GETATDER 2020;2(2):27-30

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 56 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 56 www.izdas.org



8) - Meandros Medical and Dental
Journal, 18(2), 76.

9)
Makale. Journal of Turkish Sleep Medicine, 1, 16-22.

10)
Klinik Psikiyatri Dergisi,2020;23:343-351.

11) Girdh
Delhi Psychiatric Society, Delhi Psychiatry Journal 2020; 23:(1), 246-

49.
12)

(2020). Journal of Anatolian Medical Research, JAMER 2020;5(1), 25-28 Derleme.
13)

, 6(2), 158-164.
14) Mekori-Domachevsky, E., & Ben- Journal of

Crohn's and Colitis, 2021, 1 2.
15)

-41.
16)

Sunumu. , 12, 24-27.
17) , T. Hipnoterapi ile Obezite Tedavisi: Olgu Sunumu.

(2014).Treatment of Obesity with Hypnotherapy: A Case Report. 42-45.
18) - 16.
19) Journal of

Biotechnology and Strategic Health Research, 3, 119-130.
20) Popa, S. L., Chiarioni, G., David, L., & Dumitrascu, D. L. (2019). The efficacy of hypnotherapy

in the treatment of functional dyspepsia. American journal of therapeutics, 26(6), e704-e713
21) Shahbazi, K., Solati, K., & Hasanpour-Dehkordi, A. (2016). Comparison of hypnotherapy and

standard medical treatment alone on quality of life in patients with irritable bowel syndrome: A
randomized controlled trial. Journal of clinical and diagnostic research: JCDR, 10(5), OC01.

22)
CausaPedia Hakemli Olgu Dergisi, 6(2), 94-97.

23)

ormation

Dergisi, 2, 1-6.
24)
25)

, 1(1), 1-3.
26) , A.

Sunumu .(2020). , 2020;1(3), 3-9.

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 57 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 57 www.izdas.org



Nezihe 

Prof. Dr. , ORCID ID 0000-0003-2860-1169

Fatma 

Dr. , ORCID ID 0000-0003-0942-2122

: -

verilebilir(2). 

i

3).

2). 

re sahip olma duygusunu belirten umut, 

olumlu etkiler(4).

presyon 

duygudur(5). 

Bir insa 6

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 58 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 58 www.izdas.org



toplumun gelecek 4). Ancak beklenti 

-
- -

-

7).

(8).

(9).

Belirli bir o

gibi belirtiler sergileyebilirler (10).

1

12).

Materyal ve Metod:

-
anket formu, B

rneklem 
ye

.
-

erir.

BULGULAR :
- -

% gelirinin 251-

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 59 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 59 www.izdas.org



- (n=439)

n %

Cinsiyet

209 47.6

Erkek 230 52.4

30 6.8

129 29.4

182 41.5

98 22.3

11 2.5

21-22 198 45.1

23-24 175 39.9

55 12.5

Okul

Besyo 50 11.4

Fen-Edebiyat 100 22.8

88 20.0

71 16.2

80 18.2

50 11.4

40 9.1

2100-2500 136 31.0

2600-3000 171 39.0

92 21.0

Evet 304 69.2

135 30.8

Evet 303 69.0

136 31.0

Toplam 439 100.0

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 60 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 60 www.izdas.org



istatistiksel olar (Tablo.2).

Tablo 2.

100- 2500 600-3000 TL

(Tablo.3).

bulundu(Tablo.2

Tablo 3.
(n=439)

*

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 61 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 61 www.izdas.org



- -300 TL 
.3). 

,

,

-
,

ksel olarak 
,

, Y. 1989.

2.Akman, Y.  1992.
149.

3.Erden, M. 1990.
-5 (93- 107) (245-257).

4.TDK. http://www.tdk.gov.tr

5. Dilbaz, N .,Seber, G. 1993. 1(3):134-138

6 , G., Tezer, E. 1992.
.

7 , 1973.
Ankara.

8.Tolan, B., ve ark.2014.
.

Dergisi, 139.

9. , S. 2009.
Sosyal Bilimler Dergisi C.8 S.27 (380-388).

10.Ceyha, A.

Bilimler Dergisi.

11. , K. , 2006. Psikiyatri Cilt

12 , S., Peker, G. 1989.
.

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 62 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 62 www.izdas.org



POLYAMINES AND THEIR IMPORTANCE IN TERMS OF HEALTH

D Ardahan , ORCID NO: 0000-
0003-0751-0559

Uzm. Dr. , ORCID NO: 0000-0002-1502-1547

ldehit ve ke ansformasyonu ile aminoasitlerin
dek imyasal 

monoamin (metilamin), diamin (putresin) ve poliamin 
(agmatin) bitki, hayvan ve insanlarda fizyolojik ve patolojik 

sinir iletimi, leik asit ve protein sentezi, membran 
, ge

Bakterilerde bulunan poliaminler (putresin, kadaverin, spermidin ve spermindir) metabolizma,

bakterilerin patojenitesinde de rol oynarlar. Bitkilerde bulunan poliaminler 
Poliaminler hayvanlarda 

adaverinin oral 

spermidin

isi 
engeller. Poliamin sentezinde rol oynayan ornitin dekarboksilaz 

kanser
geriletmektedir. Poliaminlerin likasyonu, transkripsiyonu ve 

B
akut veya kronik zehirlenmelere neden olurlar.

Anahtar Kelimeler: 

ABSTRACT

This article has been aimed to provide information about polyamines. Polyamines are organic 
compounds that occur during metabolism in the body. They are formed by the transformation of 
aldehydes and ketones and the decarboxylation of amino acids. They are classified as aliphatic and 
aromatic polyamines according to their chemical structures. They can be in the form of monoamine 
(methylamine), diamine (putrescine) and polyamine (agmatine) depending on the number of amines 
they carry. They are involved in physiological and pathological functions in microorganisms, plants, 
animals and humans. They have important functions in growth such as neurotransmission, nucleic acid 
and protein synthesis, membrane permeability, immunity, apoptosis, gene expression and homeostasis.
Polyamines found in bacteria (putrescine, cadaverine, spermidine and spermine) undertake important 
functions such as metabolism, communication between cells, differentiation, division and movement.
They also play a role in the pathogenicity of bacteria. Polyamines found in plants increase resistance 
to stress. They prevent chlorophyll loss, and increase germination, flowering and fruit yield.

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 63 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 63 www.izdas.org



Polyamines increase life expectancy in animals. In some diseases in humans, the level of polyamine 
changes. For example, presence of cadaverine in oral fluids indicates periodontal tissue damage, and 
its presence in serum indicates Alzheimer's disease. In chronic renal failure, putrescine level increases, 
spermidine and spermine levels decrease. Spermidine prevents artery stiffness and endothelial 
oxidative damage in aged mice. In addition, spermine and spermidine, which are used as food 
supplements, prevent myocardial fibrosis and apoptosis in heart cells. The amount of ornithine 
decarboxylase (ODK) enzyme involved in polyamine synthesis increases in some cancer types such as 
liver and breast cancer. Suppression of this enzyme regresses colon cancer. Polyamines have various 
roles such as the entry of the virus into the host cell, replication, transcription, and packaging of 
virions. They cause acute or chronic poisoning when consumed in large quantities with food. It is 
thought that the information given in this article will be useful in researches on polyamines.

Keywords: Polyamines, Health, Disease

Poliaminler
mikroorganizma, bitki, hayvan ve insanlarda kat

(Banerji ve ark., 2021; Erdag ve ark., 2018). B , aldehit 
ve ke ansformasyonu ve aminoasitlerin dek Kimyasal 

monoamin (metilamin, tiramin, 
etilamin, feniletilamin, izopentilamin ve etanolamin), diamin (seotonin, histamin, triptamin, kadaverin 
ve putressin) ve poliamin (agmatin, spermidin ve spermin) (Erdag ve ark., 
2018).

, VE 

Poliaminler genellikle serbest aminoasitlerin mikrobiyel enzimlerle dekarboksilasyonu 
sonucunda meydana gelirler . Asid iri 

amino . Poliaminler Histidinden 
histamin, tirozinden tiramin, triptofandan triptamin ve serotonin, ornitinden putresin, lizinden 
kadaverin, arjininden agmatin de arjinin aminositinden poliamin
sentezlenir. (ODK) ile putresin
meydana gelir. Putresin spermidine ve spermidin sin, spermidin ve 

ynayan poliaminlerdir (Firpo ve Mounce, 
2020; Erdag ve ark., 2018).

Histidin aminositinden histamin sentezlenir. Histamin vazoaktif amin olup 
aktivite ve alerjik reaksiyonlardan sorumludur. 

da
belirtilerden sorumludur (Erdag ve ark., 2018).

Triptamin, triptofan aminositinin dekarboksilasyonu sonucunda meydana gelir ve bitki, mantar
ve hayvanlarda bulunur. Memelilerin beyninde . K

inir sisteminde olarak . Tiramin, trozin 
aminoasitinden meydana gelir. 
Tiramin bu etkisini noradrenalin sekrete ederek Feniletilenamin, fenilalanin 
aminositinden L- , mantar, hayvan, 
bakteri ve insanlarda bulunur. nsanlarda
(Erdag ve ark., 2018).

Lizin aminoasitinden lizin dekarboksilaz enzimi Kadaverin 
spermidin, spermin ve termospermin gibi poliaminlerinde

r.
H cre membran potansiyelini koru tirir ve sinir sisteminde nitrik oksit 
sentaz inhibe eder (Erdag ve ark., 2018).
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Putresin, ornitin dekarboksilaz enzimi ile ornitin aminoasitinden sentezlenir. Bu amin agmatin 
ve karbamol putres arjininden de sentezlenebilir. B mantar ve bakterilerde putresin

Bu amin t (Benkerroum, 2016;
Erdag ve ark., 2018; Firpo ve Mounce, 2020).

Sper sentezlenir. bulunarak 
h rol oynar. 

Agmatin, arjinin aminositinden sentezlenen biyojen bir amindir. Nitrik oksit 
hidrojen peroksit (H2O2)

(Erdag ve ark., 2018; Firpo ve Mounce, 2020).

Poliaminler lar (detoksifikasyon). anlarda 
bu enzimler, monoamin oksidaz (MAO), diamin oksidaz (DAO), poliamin 

oksidaz (PAO) ve Histamin-N- (Erdag ve ark., 2018).

Poliaminlerin organizmada s
Sindirim ve teminin gereklidirler (Erdag ve ark., 

2018). Ancak b akut veya kronik zehirlenmelere neden 
olurlar (Benkerroum, 2016). Zehirlenmelerde sindirim, solunum, sinir ve dola

r. i nedeniyle lar. Bu durum 
alerjik reaksiyonlara rastlanabilmektedir (Gumpu ve 

ark., 2006; Erdag ve ark., 2018).

Putresin, spermidin, spermin ve kadaverin, prokaryotik ve urlar.
fizyolojik ve patolojik aktivitelerinde rol oynarlar. H proliferasyonu,

n , apoptosis ve homeostasisin
zenlenmesi (Andreis ve ark., 2015; Erdag ve ark., 2018; Firpo ve Mounce, 2020;

Huang ve ark., 2020; Amin ve ark., 2021, Hirano ve ark., 2021). sepermidinin en 
protein sentezinin translasyon rol oynayan 5A (bir 

protein) n protein 
sentezine 
fosfolipid, n k asit ve ATP gibi permidin, 
mRNA Bu yolla spermidinin 
protein de ise 17 adet Bu proteinler,

cre aktivitelerinin
(Firpo ve Mounce, 2020; Hirano ve ark., 2021).

Bakterilerde en fazla putresin, kadaverin, spermidin ve spermin bulunur. Bunlar bakterilerde 
hareketinde

B bakterilerde virulens fenotipleri ler. Shigella 
etkeni poliamin profilindeki kten 

Y
pe (Banerji ve ark., 2021). Putresin, Proteus 

mirabilis ve Salmonella enterica n
. Kadaverin ise

(Amin ve ark., 2021).

(2012) biyojenaminlerin Bacillus s
Trichomonas vaginalis, Giardia lamblia ve Entamoeba 

putresin Ornitin dekarboksilaz enzim lan 
diflorometilornitinin Giardia putresin 1,4-diamino-2-butanonun (DAB) ise 
Tritrichomonas fetus ve T. cruzinin engellemektedir (Maia ve ark., 2008).

in
(Kamiab ve ark., 2020).

Poliaminlerin ekzojen olarak verilmesi, proteaz aktivitesini inhibe etmektedir.
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Poliaminler bitkileri tuzun toksik etkisinden korur (Benavides ve ark., 1997; Gupta ve ark., 2012).
Pisum sativum, Phaseolus 

vulgaris, Phaseolus mungo ve Zea mays spermidin ve sperminin
protein ve RNA seviyeleri aktive etmektedir. Arjinin ve ornitin dekarboksilaz 

(diflorometilarjinin ve diflorometilornitin)
geciktirmektedir (Benavides ve ark., 1997).

poliaminleri rlar. mikro
sentezlenebilirler. H da 

da poliamin D , et, ve yumurtada bulunurlar (Molderings ve 
ark., 2001; Benkerroum, 2016). spermin ve spermidin bulunur. Spermin hayvansal, 
spermidin ise bitkisel

humu, agaricus mantarlar
poliamin i ile

leri (Hirano ve ark., 
2021).

K
. Ornitin dekarboksilaz (ODK) enzim s kanserinde

ornitin dekarboksilaz enziminin kolon 
kanserini geriletmektedir.
hastalarda O , iyi huylu 
bildirilmektedir (Amin ve ark., 2021).

liferasyonunda
Kolorektal dokularda

poliamin sentezinde rol oynayan enzim (ornitin dekarboksilaz ve S-adenozilmetionin dekarboksilaz)
- rostat kanserinde 

e Prostat
proliferasyon ve metabolik miktarda poliamine

in
belirtilmektedir (Li ve ark., 2020).

Kanser h ODK enzim akti kanserli

tedavisinde lan diflorometilornitin
poliamin

bildirilmektedir (Takao ve ark., 2006; -Esparza ve ark., 2019). 2014) ve 
ve ark. (2016) larda farelere 3 metil-kolantren (3- kanser 

sinin . Poliamin 
kanser -Esparza ve ark., 2019; Hirano ve

ark., 2021).

Poliaminler, etkilidirler (Ruiz-Cano ve ark., 2012). Poliaminler,
b bil ve 

spermidin ve spermin
beslenen bildirilmektedir. ada spermidin

farelerde ok (Hirano ve ark., 2021).
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Ancak d seviyesi se oksidatif 
strese neden ol -Esparza ve ark., 2019).

P
sin ve kadaverin en fazla bulunan poliaminlerdir. Bunlara 

periodentitisli insanlar de 
kadaverinin 

etmektedir (Amin ve ark., 2021). Solunum sisteminde bulunan
bakteriler ile Hemofilus influenza putresin sentezleyebilmektedir. Bakterilerin 

n
bakterilerde patojenitede rol oynarken, b engellemektedir (Banerji
ve ark., 2021).

bir 
h birikir. Bu 
nedenle hastalarda , kusma, spastik bozukluk, 
hastalarda ornitinin oral yoldan verilmesi idrarda putres art

nda ler (Kato ve ark., 
1987).

kalp damar h
mektedir. Bu, poliaminlerin antiinflamatuvar p

ve endoteliyal oksidatif hasar engellenebilmektedir. farelere
takviyesi olarak spermin ve spermidinin 6 myokardiyal fibrosisi ve kalp 

ektedir. Poliaminler karbonik 
sayesinde antiglikan vitro

ektedir -Esparza ve ark., 2019).

Kr nin
lmesi insanlarda kronik nefritisin

na Kronik nefritiste
spermidin r. Putresinin

bildirilmektedir. serumda 
kadaverin pa ileri 

(Amin ve ark., 2021).

Bakteriofajlarda putressin ve spermidin tespit 
Bu poliaminlerin viral DNA replikasyonunda

spermidin ve spermin bitkilerin viral 
enfeksiyon Bitkide poliaminler, poliamin oksidaz ile 

ortaya hidrojen peoksit (H2O2

engeller,
ripsiy paketlenmesinde

(Firpo ve Mounce, 2020; Huang ve ark., 2020).

Herpes si da ise spermidin 

ektedir. Poliaminlerin viral enfeksiyonlardaki
, reakti lipid 

metab Bu nedenle poliaminlerin diklerinden 
(Firpo ve Mounce, 2020).

(MERS-CoV) 
Diflorometilornitin (Ornitin dekarboksilaz i 30 kat .
Poliaminlerin inhibisyonunun anti-MERS-

2019
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SARS-CoV-2 olarak adl
enfeksiyonda endojen poliaminlerin monosit ve makrofajla

ini rapor
ik bir mektedir. Bu nedenle poli

de bildirilmektedir (Huang ve ark., 2020).

Poliaminler normal metabolizma
olup ve patolojik fonk

Bakteri erin
Bu nedenle 

poliaminlerin tolojisinin 
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AGE AND GENDER BASED IMAGE AND VIDEO MASKING APPLICATION TO PROTECT 
PERSONAL PRIVACY

ORCID. 0000-0003-0764-5146

, ORCID. 0000-0001-8084-0015

payla

maskelenmesi yap

ni en aza indirmektir.

Anahtar Kelimeler: maskeleme, 

ABSTRACT 

As a result of the increase in the use of the Internet and smart phones, the use of social media by 
individuals has also increased. The pandemic, which has affected the whole world since December 2019, 
has forced education to be given by distance education method in all kinds of educational institutions. 
This situation has caused individuals from all age groups to spend more time on computers, telephones, 
internet and social media platforms. Through these platforms, children, adults, parents and teachers 
consciously or unconsciously share many messages, photos and videos. Teachers working in public and 
private educational institutions share a lot of photos and videos. The purpose of these shares is to 
increase student motivation and show people the skills of their students. Some institutions get permission 
from parents for sharing. Sharing photos with or without permission, it causes people to leave digital 
footprints in the virtual world. This raises the issue of personal privacy. With the developing software 
technologies, applications that perform many operations are created. At the same time, with the 
development of artificial intelligence, it has become possible to perform operations quickly and 
automatically. In this study, an application has development which performs the automatic masking of 
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the faces of the people in the photo and video files via using artificial intelligence models. The 
application detects the faces of the individuals in the photo or video frame and makes age and gender 
predictions. By the using of the visual user interface of the application user makes the selection of the 
desired criteria and masks the faces of the people. Finally, it creates a new photo or video file. By the 
sharing this masked photo or video, the privacy of the person is protected. The most important 
contribution of this study is to protect personal privacy in the virtual world and to minimize the digital 
footprint.

Keywords: Image masking, video masking, privacy, artificial intelligence, social media

saniyelik

teknol

insanlar ile Donovan, 2020).

S
bu

dijital

e ait materyaller
.

n
ile ifade edilir

Donovan, 2020).

. B lar (Brosch, 2018).
,

Bartholomew vd., 2012)

(Brosch, 2016). 

Wagner ve Gasche, 2018)

konusunda bir di

n bu (
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t konusunu 

abilmektedir.

b

tespit edilme
-

rak 

-Calfa vd., 2014). 
t

t edilmesine

OpenCV

2019).

2. MATERYAL ve METOT

2.1.

(Szeliski, 2011)

aramas
(Pulli vd., 2012).

2.2. OpenCV 
2.3.
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-

sonraki etiketleri tahmin etmektedir. 

-Miller, 2017). 

(Kalas
,

edilen maskeleyerek

hale getirilmektedir.

CNN modellerini kulla

mode
-

Bir caffe modelinde, .prototxt ve caffemod
Birinci dosya modeli olan .prototxt

ilgilerini 
(Ergin, 2019).

-
kullanan derin

age_net.caffemodel : 

gender_net.caffemodel : Cinsiyet

dosyal
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25, 30 fps (Frame Per Second -
Sa

Tablo 1.

Video 

24 10 10x24 240

25 30 30x25 750

30 60 60x30 1800

lerin her birine

video 
kay
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maskeleme yapabilmektedir.
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l mahremiyeti tehlikeye atan
risk meydan getiriyor

mahremiyeti korumak, dijital a
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THE EFFECTS OF PHENOTYPIC MASS SELECTION ON THE GOMPERTZ MODEL 
PARAMETERS BY BAYES APPROACH
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(Coturnix coturnix Japonica
ve cinsiyet unsurunun

(C) S

5). ilk 
fark bulunmazken, (P<0.05).

Bayes
zincir 0 1 2

-in periyodu olarak

0,
1 2 C S 04.2, 3.58, 0.083 ve 

230.9, 3.44, 0.083 olarak .
34.9, 3.45, 0.076 ve 202.1, 3.58, 0.090

fenotipik kitle selek

Anahtar Kelimeler: , , Seleksiyon

ABSTRACT 

In this study, it was aimed to determine the effects of phenotypic mass selection and sex factors on the 
growth samples of Japanese quails (Coturnix coturnix Japonica). For this purpose, growth samples of 
male and female quails belonging to a line (S) selected for four generations, and a randomly mated line 
(C) for four generations were used. The fourth week body weight of the quails in the S line was used as
a selection criterion. According to the profile analysis results, a significant difference was found between
the lines in terms of body weight values for all weeks (P <0.05). While there was no difference between
males and females in terms of body weight in the first three weeks, females had higher weights after the
fourth week (P <0.05). In the nonlinear regression analysis performed with the Bayesian method, a
MCMC single chain with 400000 was created for each parameter. In the analyzes, infomative prior

0 1 2 and residual variance made by the frequentist method were used. The first 50000
part of the chain was removed as the burn-in period and the thinning interval was accepted as 5.
Descriptive statistics for each parameter were obtained from the final posterior distributions of 70000.
The parameters 0 1 2 of the Gompertz model for the control line (C) and selection line (S) were
estimated as 204.2, 3.58, 0.083 and 230.9, 3.44, 0.083, respectively. Parameter values were estimated
as 234.9, 3.45, 0.076 and 202.1, 3.58, 0.090 for female and male quails, respectively. As a result, it was
determined that short-term phenotypic mass selection affects growth samples in Japanese quails.
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INTRODUCTION

Today, broiler, layer and turkey meat productions are the industrial concept, and constitute the 
most important source of animal protein needs of all humanity. The most important reason for this 
situation is obtaining cheap products thanks to the great progress made in poultry breeding. Simple 
selection studies in chickens according to the record of productivity started with the use of nests with 
traps in the 1920s, thus the foundations of pure lines with pedigree records were laid. Then, as a result 
of a century-old selection story, today's commercial products were obtained. One third of the meat 
consumption in the world is met by poultry, and 87% of the total poultry meat is obtained from chicken, 
6.7% from turkey, 4% from duck and 2.7% from other poultry species such as goose, ostrich and quail. 
(FAO 2019).

Commercial rearing of Japanese quail (Coturnix coturnix Japonica) first started in Japan in the 
1920s, then spread to America, Europe, the Near and Middle East countries between 1930 and 1950. 
Breeding studies in quails include short-term and long-term selection studies in terms of early egg 
production or live weight at a fixed age. However, modern genetic improvement tools were not used in 
these studies, and simple mass selection was applied according to phenotypic values (Minvielle 2004). 
Since the heritabilities of partial egg production or weekly body weight traits are high, very successful 
results have been obtained even in short-term selection studies; an increase of 200% in egg production 
and 300% in live weight was achieved (Minvielle 1998). However, studies have become unsustainable 
due to genetic relations in some characters, such as fertility or egg quality, which are negatively 
genetically related to these traits (Marks 1996). The transition of the poultry industry to hybrid 
production in the middle of the twentieth century and the rapid development that followed, 
unfortunately, did not reflect much on quail breeding. Today, quails used in commercial production 
generally consist of flocks that have not been improved and produce products much lower than their 
current potential. The aim of this study is to determine the effects of four-generation selection for high 
body weight in quails on the Gompertz growth model parameters using a Bayesian approach.

MATERIAL AND METHODS 

The study was carried out at Akdeniz University, Faculty of Agriculture, Poultry Production 
Research Unit. In the project, a randomly mated quail flock (control) and a quail flock selected for high 
body weight for four generations were used. In these flocks, 54 female and 18 male quails from each 
parent were housed in cage cells with 3 female - 1 male pairings. The quails were given ad-libitum feed 
containing 24% crude protein and 2850 kcal/kg metabolic energy. Wing numbers were attached to the 
hatched chicks, and weekly live weight measurements were made individually throughout the 
experiment. Averages of weekly recorded body weight measurements belonging to 499 Japanese quail 
were used in statistical analyses. Profile analysis was carried out to reveal the difference in live weight 
for lines and genders. According to the results of the profile analysis (Table 1), there were differences 
in terms of lines and genders, and it was decided to examine the process with the non-linear regression 
model.

Table 1. Differences among the genotypes and sexes for different time intervals (Profile Analysis 
Results)

Sequential Week Difference Signifiance

1-2 NS

2-3 NS

3-4 *

4-5 *

5-6 *

Overall 

(Wilks' Lambda)
*
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* P<0.05

The following form of the three-parameter Gompertz model, which has been shown to be suitable 
and

0.exp(- 1.exp(- 2.t))

The definitions of terms used in the Gompertz model are as follows:

t : time

0 : mature (asymptotic) weight

1 : integration constant

2 : instantaneous growth rate

The hypotheses created to determine the differences between lines and genders in terms of 
model parameters were tested by adding each parameter as a random effect in the Gompertz model. 

0 within the all parameters (P<0.05).
In the nonlinear regression analysis performed with the Bayesian method, a MCMC single chain with 
400000 was created for each parameter. In the analyzes, informative 0 1 2 and 
residual variance made by the frequentist method were used. The first 50000 part of the chain was 
removed as the burn-in period and the thinning interval was accepted as 5. Descriptive statistics for each 
parameter were obtained from the final posterior distributions of 70000.

RESULTS AND DISCUSSION

There was no difference between the genders in the first three weeks of weight. The difference 
(P<0.05) in favor of females in the live weights of female and male quails started from the third week 
and continued until the end of the experiment. A similar situation has been determined by many 
researchers (Toelle et al., 1991; Oguz et al. 1996; Sezer et al., 2006).

In terms of Gompertz model adult weight parameter, posterior averages obtained for C, S, F, M, 
C-F, C-M, S-F, S-M quails were found to be 204.2, 230.9, 234.9, 202.1, 224.1, 187.2, 245.7, 217.2,
respectively (Figure 1). The differences between these averages were found to be statistically significant.
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Figure 1. 0 parameter of Gompertz function by genotype and gender

Figure 2. 1 parameter of Gompertz function by genotype and gender

0 parameter are due to the change in 
hatching weight and growth rate because of selection applied for live weight at 4 weeks. The fact that 
females show higher values than males in terms of adult weight parameter is the result of sexual 
dimorphism observed in the opposite way in contrast to other birds. As a result of selection, an increase 

0 parameter, a similar result (15%) was 

were estimated in the selection line (239.5 g) than in the control line (208.3 g) and in females (244.4 g) 
compared to males (203.5 g) in terms of adult weight parameter.

1 2 parameters of the Gompertz model and their posterior distribution of inflection 
point age and weight are presented in Figure 2, Figure 3, Figure 4 and Figure 5, respectively. As a result 
of nonlinear mixed effects modeling, there was no statistically significant difference between lines and 
gende 1 2 parameters. In addition, the variation of the IPW averages with selection has also 

this study, the IPW average increased by 9.66% in female quails and 2.82% in male quails. In the study, 
the difference between sexes in terms of IPT values (P<0.05) was not affected by the selection. Anthony 
et al. (1986), the IPT value was determined as 16 days for the S line with increased live weight as a
result of selection made in European quails, and 17 days for the control group. It has been reported that 

IPT change did not occur with selection. They reported that the IPT averages were 19.75 days for the 
selection line and 20.20 days for the control line.
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Figure 3. 2 parameter of Gompertz function by genotype and gender

As a result of the study, it was determined that there was a wide variation among quails in terms 
of growth curves. It was determined that the selection performed to increase the body weight affected 
the growth curve parameters considerably, and these changes were not balanced between the sexes. The 
main target in breeding studies carried out to increase the live weight is to increase the weight at 
slaughter age, as well as to enable the animals to use the feed they eat effectively during this period, and 
to raise animals with good carcass yield. Improvement studies to be carried out in terms of all these 
features are quite costly and laborious. It is thought that using the growth curve parameters and the 
inflection point calculated from these parameters as selection criteria may be a simpler and more 
effective way. Genetic variations should also be examined for growth curve parameters.

Figure 4. Posterior densities for the age of point of inflection (IPA) of Gompertz function by genotype 
and gender
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Figure 5. Posterior densities for the age of point of inflection (IPA) of Gompertz function by genotype 
and gender
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FARKLI DALGA BOYUNDA A UYGULAMALARININ 
KAPALI- KARKAS VE ET 

THE EFFECTS OF MONOCHROMATIC LIGHTING WITH DIFFERENT WAVELENGTHS ON 
CARCASS CHARACTERISTICS AND MEAT QUALITY OF BROILER CHICKENS REARED 
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(P son pH, su tutma kapasitesi, kesme kuvveti 
me .
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ABSTRACT 

The lighting is a determinant environmental factor to influence the performance, health and behavior 
characteristics of birds. In the past, incandescent lighting was used mostly in poultry houses, but recently 
LED lighting is being used due to possible advantages in broiler performance under lighting by various 
colored LED lights. The aim of this study is to determine the effects of monochromatic lighting with 
different wavelengths on carcass characteristics and meat quality of broiler chickens raised under 
extensive indoor system. A total of two hundred broiler chickens were separated to four experimental 
groups and placed into four homogenous floor pens. A light intensity of 45 lux at the level of bird was 
achieved with four environment includes white for control, red, green and blue LED lightings (660 nm, 
560 nm, and 480 nm, respectively) for treatment groups. According to the results of the study, in terms 
of slaughter weight and breast weight, the blue LED group was found higher than other experiment 
groups (both P<0.05). The green LED group also had a higher average in terms of the carcass yield 
(P<0.05). On the other hand, there were no statistically significant differences between the mean values 
of experimental groups in terms of other carcass traits, meat color, ultimate pH, water holding capacity, 
shear force. In conclusion, it is possible to say that the blue and green LED lighting has the favorable 
effects on body weight and some carcass characteristics of broiler chickens.
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Keywords: Monochromatic lighting, Extensive indoor, Meat quality

INTRODUCTION

In commercial broiler production, which is produced using high-yielding hybrid material, the 
environment must also have the best conditions for the genotype to reflect the phenotype as well as 
possible. One of the most important environmental elements in the poultry house is lighting. It is 
expected that the lighting program applied in broiler production and the light source used will improve 
performance criteria that determine profitability in production, such as live weight gain, feed efficiency 
and survivability (Classen, 2003). Due to their many positive features, LED bulbs are being developed 
more and more every day and used more and more in poultry lighting systems (Hunt and Archer, 2015; 
Nissa et al., 2018; Pal et al., 2019). It is a technology that has a wide range of applications that will soon 
leave traditional lighting systems behind with its many features such as much lower energy 
consumption, high light efficiency, minimal dimensions, wide color range, and length of use compared 

In the light spectrum, blue light occurs in the wavelength range of 450-490 nm, green in the 
wavelength range of 560-490 nm, and red light in the wavelength range of 700-635 nm. The stimulation 
of the hypothalamus varies depending on the wavelength of light. Because the retina structure of poultry 
is different from humans, their reaction to light color is also different from humans. While poultry can 
detect colors in the 350-700 nm wavelength range, humans are sensitive to light in the 450-650 nm 
range. While some studies claim that chickens illuminated with wavelengths that produce blue and green 
light have higher body weights as a result of better feed utilization (Rozenboim et al., 1999; Rozenboim 
et al., 2004; Hankan and Ali, 2005; Olanrewaju et al., 2006), and according to some research results, it 
has been reported that monochromatic lighting applications close to infrared wavelength have positive 
effects on reproductive and behavioral characteristics (Kim et al., 2012; Huber-Eicher et al., 2013). 
However, the effects of different monochromatic lighting applications on meat quality characteristics 
have not been examined in studies carried out so far. The aim of this study was to determine the effects 
of application of incandescent lamp (control group), green monochromatic lighting (560 nm), blue 
monochromatic lighting (480 nm) and red monochromatic lighting (660 nm) on slaughter, carcass and 
meat quality characteristics throughout the fattening period of broilers grown in extensive indoor system.

MATERIAL AND METHODS 

ulty of Veterinary Medicine, based 

18.10.2017 and numbered 78. The animal material of the study consisted of a total of 300 day-old chicks 
obtained simultaneously from Ross 308 broiler parent flock in a commercial breeder company. Chicks 
were randomly and equally distributed in each experimental group. Wing numbers were assigned to all 
broiler chicks at hatching and live weight was weighed individually every week with a digital scale with 
a precision of 0.01. 

The study was carried out in accordance with the conditions of the alternative and animal-
friendly rearing system, defined as extensive indoor in accordance with the provisions adopted by the 
European Union Animal Health and Animal Welfare Scientific Committee on March 21, 2000. Light 
insulation was provided in the trial units and the LED strips were mounted at a suitable height for 
homogeneous lighting inside the compartments. The chicks were reared in a thermal environment at 

-
days close to slaughter. The broilers were given adlibitum powder compound feed containing 20% HP 
and 2350 kcal/kg ME throughout the experiment. 

Broilers were sent to slaughter at the age of 42 days. Feed was removed for 4 hours before 
slaughter and slaughter weights of broilers were determined. All weight measurements during cutting 
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were carried out with a digital scale with 0.01 kg precision. Following slaughter, wet plucking and 
evisceration, hot carcass weights were determined, including neck and belly fat, excluding edible 
internal organs. At this stage, edible visceral weights consisting of abdominal fat, heart, liver and empty 

was measured and the carcasses were shredded and the breast weight, chest muscle weight, thigh and 
wing weights were measured. By dividing the cold carcass, edible internal organs, abdominal fat, breast, 
thigh and wing weights to the slaughter weight, and phenotypic values were obtained for cold carcass 
ratio, edible internal organs ratio, abdominal fat ratio, breast ratio, chest muscle ratio, thigh ratio, wing 
ratio, respectively. For the measurement of meat quality characteristics, Pectoralis major muscles of 20 
individuals from each group were taken, and the proce
to determine pH, color, water holding capacity, cooking and thawing losses and texture measurements. 

To determine the differences between the means of the groups in terms of all the characteristics 
obtained, analysis of variance was applied. Duncan multiple range test was applied when the H1

hypothesis was accepted. The significance level was accepted as 0.05 in all statistical analyses.

RESULTS AND DISCUSSION

The averages and statistical analysis results regarding the slaughter weight and carcass yield of 
the broiler chickens in the experimental groups included in the study are presented in Table 1. While the 
differences between the experimental groups in terms of cold carcass yields were not statistically 
significant, the mean of chickens treated with blue monochromatic lighting was found to be higher than 
the other groups in terms of slaughter and carcass weights (P<0.05). The green monochromatic lighting 
is known to accelerate muscle growth and stimulate growth at an early age (Halevy et al., 1998). 
However, in a study conducted by Soliman and Hassan (2019), they claimed that blue monochromatic 
lighting can significantly improve yield performance, including carcass weight, by increasing metabolic 
hormones compared to conventional white and red monochromatic lights. Bayraktar and Altan (2005), 
who compared different light sources and blue and green LED lighting in broilers, reported that the 
carcass yield of chickens with blue and green LED lighting was higher than the averages of other groups.
Findings in this study were consistent with the results reported by Halevy et al. (1998), Soliman and 
Hassan (2019), and Bayraktar and Altan (2005). In a study conducted by Mohamed et al. (2017), broilers 
were housed in white, green, and blue monochromatic lighting programs. In their study, researchers 
claimed that those who applied white monochromatic lighting had higher averages (1400 g and 71.30%, 
respectively) in terms of both carcass weight and carcass yield. The results of this study, which are 
inconsistent with our study results and with many other studies, are thought to originate from the animal 
material in question.

Table 1. The mean values and statistical analysis results of slaughter weight and some slaughter 
characteristics of broiler chickens by the experimental groups

Treatment Body Weight (g) Cold Carcass (g) Carcass Yield (%) Edible Organs (g)
Abdominal Fat 

(g)

Control 1571c 1098c 69.89c 77.46 22.35

Red 1580c 1117c 70.69b 81.57 25.40

Blue 1742a 1232a 70.70b 85.87 25.79

Green 1678b 1202b 71.67a 82.96 24.43

SEM 23.21 18.57 0.26 1.31 0.74

P Value 0.007* 0.003* 0.011* 0.163 0.374

* Statistically significance, a-d: Duncan multiple range test differ, SEM: Standard error of mean

Table 2. The mean values and statistical analysis results of carcass part characteristics of broiler chickens 
by the experimental groups
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Treatment Breast (g) Leg (g) Wing (g) Neck-Back (g)

Control 359.1c 332.2 132.1 271.8b

Red 368.2c 336.9 128.3 281.7b

Blue 431.0a 371.0 141.9 312.6a

Green 395.2b 345.6 142.1 285.9b

SEM 8.90 6.42 2.61 4.95

P Value 0.025* 0.147 0.159 0.031*

* Statistically significance, a-d: Duncan multiple range test differ, SEM: Standard error of mean

Table 3. The mean values and statistical analysis results of pH and color characteristics of meat samples
by the experimental groups

Treatment pH15 pH24 L a b

Control 6.35 6.09 54.94 6.42 16.26

Red 6.34 6.10 54.89 6.52 15.59

Blue 6.34 6.12 55.49 6.35 16.02

Green 6.38 6.14 56.10 6.37 16.16

SEM 0.05 0.02 0.27 0.13 0.15

P Value 0.357 0.748 0.356 0.972 0.422

* Statistically significance, a-d: Duncan multiple range test differ, SEM: Standard error of mean

When the results in Table 1 and Table 2 were examined, the mean values of the blue LED group 
were found to be higher than the other experimental groups in terms of slaughter weight and breast 
weight (both P<0.05). Whereas, it was determined that the chickens in the green LED group had a higher 
mean value in terms of carcass yield (P<0.05). As can be seen from Table 3 and Table 4, no statistically 
significant difference was found between the means of the experimental groups in terms of other carcass 
characteristics, meat color, ultimate pH, water holding capacity, and shear force.

Table 4. The mean values and statistical analysis results of some quality characteristics of meat samples
by the experimental groups

Treatment Drip Loss (%) Thawing Loss (%) Cooking Loss (%) Moisture (%) Shear Force (N)

Control 0.90 5.23 18.76 72.38 2.71

Red 1.01 4.99 17.33 71.81 2.61

Blue 0.99 5.74 18.86 72.87 2.85

Green 0.95 5.41 20.24 72.32 2.82

SEM 0.03 0.17 0.49 0.41 0.07

P Value 0.442 0.446 0.237 0.848 0.666

* Statistically significance, a-d: Duncan multiple range test differ, SEM: Standard error of mean
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When the findings obtained from the study are evaluated completely, it is possible to say that blue and 
green LED lighting has positive effects on body weight and some carcass characteristics of broilers. 
However, no effect of monochromatic lighting applications on meat quality characteristics of broilers 
was detected.
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ABSTRACT

Honey is a viscous, sweet food that honey bees collect from plant nectar and secretions. Turkey one of 
the countries with the most variety of honey is produced country due to geographic location between 
Europe, Asia and Africa. For this reason, there are many different species of honeys, classified as 
blossom and dew-honeys. Blossom honeys are produced from blossom nectars and are collected in 
two classes as herbaceous plants and forest honey in monofloral and heterofloral. Honeys such as 
clover, sunflower, lavender, thyme, ivy, heather, buckwheat etc. are herbaceous blossom honeys. 
Honeys such as chestnut, acacia, rhododendron, eucalyptus are forest blossom honeys. Honeydew 
honey produced by the secretions of trees and some plants, and they differ among themselves as 

honeys and honey-dew honeys. Pine honey is an insect honey produced by Marchalina 
hellenica aphids by absorbing the sap of pine trees. Oak, cedar, and fir honey are also dew honey are 
produced by sweating by the trees in different climatic stress conditions. In this study, some 
physicochemical properties and differences between blossom and honeydew honeys were examined. It 
was determined that the optical rotation value is an important parameter in distinguished the secretion 
and the blossom honeys. While optical rotation values of honeydew honeys are found positive, it is 
negative in flower honeys.

Key words: Honey, blossom, dew, forest, optic rotation.

INTRODUCTION

Honey is concentrated mixtures that honey bees collect from the flowers and secretions of plants by 
transforming them in their stomachs and storing them in the combs. Composed of 98% sugars by dry 
weight, the composition of honey varies according to the flora of the region where it was collected
( et al. 2007; Can et al. 2015). According to its source, honeys are collected in two main classes 
as flower honeys and honeydew honeys. Blossom or flower honeys are honey collected from the 
nectar that comes out of the flowers of plants and trees. Honey bees, on the other hand, are honey 
produced by the collection of sugary liquid substances secreted from the flowerless parts of trees and 
plants for two different reasons. Honeydew honey occurs in two different ways. The first is honey 
consisting of excretions formed by some aphids found in trees by sucking the sap of the bark, stem and 
leaves. Pine honey is a good example of this and it is the secretion honey formed by insects called 
Marchalina hellenica living in pine trees. Honeys such as oak, juniper, cedar, fir are secretary honeys, 
and they are honey formed by some effluent formed by perspiration depending on the stress and 
c Selvaraju, et al. 2019;

).

Turkey is a bridge among Asia, Africa and Europe has a rich flora with about 12,000 plant species 
number of nectars and about 500 of honey plants. Nearly 120 thousand tons honey production is held 
with 8 million comps. Turkey honey until honey production in terms of diversity is a very important 
position. A very large numbers of monofloral and heterofloral blossom and honeydew honey is 
produced in Turkey. Blossom honeys such as chestnut, acacia, lime, naringenin, eucalyptus, harnup, 
rhododendron are produced as forest honeys. Grass plants honeys such as astragalus, lavender, thyme, 
sunflower, heather, gorse, clover, Jerusalem Thornare produced as blossom honey. Parsley, sunflower, 
lavender, thistle and thyme honey are produced as industrial half-plants flower honeys. In addition, 
there are many species of multifloral  honeys, such as Anzer mountain, Bayburt plateau, Erzurum 
plateau, Bingol plateau, Toros mountains, Hakkari and Van plateau (Sipahi et al. 2017; Kaygusuz et 
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al. 2016; l. 2019b). The purpose of this study is to determine some physical and chemical 
parameters in differentiating flower and honeydew honeys.

MATERIAL AND METHODS

Honey samples: In this study, two different classification honey samples were collected from
different region of Turkey in 2017 and 2018 harvest time. The samples are given in Table I.

Physico-chemical analyses: Melissopalynological studies were performed according to the typical 
pollen morphological  analyses (Louveaux, et al. 1978). Moisture, electrical conductivity and color 
measured by IHC method (AOCC,1990). Optical activity were measured in a polarimeter (Beta PPP7 
Optical Activity, Cambridge, United Kingdom) (Junk & Pancoast, 1973). The tritium color values of 
honeys are 
and b

Table I. Different botanical variety of honey samples from Turkey

Cod Region Major pollen%

B
lo

ss
om

 h
on

ey

H1 Chestnut Artvin 80

H2 Chestnut Bursa 75

H3 Chestnut 88

H4 Acacia Ordu 15

H5 Acacia Giresun 24

H6 Lime Artvin 58

H7 Lime Bursa 47

H8 Astragalus Erzincan 48

H9 Astragalus Bayburt 52

H10 Heather 35

H11 Heather Marmaris 45

D
ew

 h
on

ey

H10 Pine -

H11 Pine --

H12 Pine

H13 Oak -

H14 Oak Arguvan -

H15 Oak -

H16 Cedar Mersin -

H17 Cedar -

Total phenolic contents:The methanolic fraction soluble phenolic contents of the honeys were 
measured with Folin-Ciocalteu's method (Singleton, et al. 1999) by using gallic acid (GA) as 
standard. First, 200 L of various concentrations of gallic acid and sample solutions were diluted with 
5.0 mL distilled water. Also, 0.5 mL of 0.2 N Folin Ciocalteu reagent was added, and the contents
were vortexed. Following a 3-min incubation, 1.50 mL of Na2CO3(2%) was added, and, after 

t shaking. The absorbance was 

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 90 www.izdas.org

INTERNATIONAL KARABAKH APPLIED SCIENCES CONFERENCE 
Khazar University June 17-19, 2021

Conference Full Text Book 90 www.izdas.org



measured at 760 nm at the end of the incubation period. The total phenolic content was expressed as 
mg GA equivalents per 100g of sample by using a standard graph.

RESULTS AND DISCUSSION

While major pollen was detected in flower honeys, the pollen content of honeydew honeys was low 
and each pollen percentage was detected under 10%. The results of the honey samples were 
summarized in Table I. It was noted that the moisture values of honeys varied between 16 and 20% 
and that the humidity values of arid regions were lower. Since the value of honey being higher at 20% 
increases water activity, it creates a basis for the growth and reproduction of some microorganisms. In 
short, honeys with a moisture value greater than 21 are easily fermented (Bogdanov, 2002; Can et al. 

While optical rotation values of honeys were negative in all blossom honeys, it was found positive in 
all honeydew honeys. The optical rotation value is related to the types of sugar found in the structure 
of honey, and it is shown as the most important distinguishing physical parameter for flower and 
honeydew honeys. The fact that this value, which has not fully entered into the honey codex, is the 
most important distinguishing factor for honeydew honey, indicates that it will be used in the future 
(Bogdanov, 2002).

Table I. Physico-chemical and phenolic compounds of the honey samples

Cod Moisture Optic Rotation

[ ]

Conductivity

[mS/cm]

Hunter Color Proline

[mg/kg]

Total phenolic

[mgGA/100 g]

L a b

B
lo

ss
om

 h
on

ey

H1 19 -3,50 1.24 44 32 64 960 84

H2 18 -2,80 1.64 42 28 71 874 92

H3 18 -2,00 1.30 46 38 67 1080 87

H4 20 -1,90 0.30 82 12 56 350 16

H5 19 -1,77 0.31 85 18 60 402 14

H6 16 -2,82 0.34 78 5 65 632 24

H7 17 -1,60 0.42 72 8 62 705 26

H8 18 -0,50 0.35 70 18 68 540 32

H9 17 -2,05 0.33 72 24 69 610 30

H10 17 -0,45 0.48 46 26 68 705 42

H11 16 -0,80 0.64 48 30 64 681 38

D
ew

 h
on

ey

H10 17 2,90 1,20 54 21 76 420 46

H11 16 1,50 1,32 60 18 74 480 38

H12 17 1,44 1,38 62 23 81 408 44

H13 18 2,60 1,44 42 35 44 910 84

H14 17 1,00 1,38 38 30 34 680 95

H15 17 0,90 0,99 40 34 52 805 92

H16 16 3,04 0,38 68 38 72 688 48

H17 17 2,40 0,45 72 47 84 701 52
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Conductivity value of honey was also found to be an important distinguishing factor in blossom and 
honeydew honeys. As a matter of fact, while the conductivity value was found to be high in some dark 
colored flower honeys, it was also found high in dark colored honeydew honeys (Can et al. 2015). The 
honeys with the highest conductivity value are chestnut, oak and puree honey, and acacia and agave 
honeys were found to be relatively low.

The color of honey is one of the most important distinguishing factors, and it was noticed that the dark 
honeys have Hunter L values below 50 and the flower honeys, chestnut and heather honeys are from 
dark colored honeys. It was found that oak honey was the darkest honey among the honeydew honeys, 
followed by pine honey and cedar honey. The composition of honey and its botanical origin are 
important in determining the color of honey. The presence and height of polyphenols in honey, the 
mineral content of honey, and the presence of some vitamins and pigments in honey affect its color 
(Dominguez et al. (2015). As a matter of fact, chestnut honey and variety honey are honeys with the 
highest polyphenol content and are among the dark colored honeys (Bogdanov, 2002).

Proline is the highest amount of free amino acid in honey, its value in Turkish Food Honey Codex is 
over 300 mg / kg. While the proline values of the studied honeys were above 300 mg / kg, it was 
found that the proline value of the dark-colored chestnut honey was higher (Turkish Food Codex 
Honey 2020; Bogdanov, 2002).

It is not yet fully known why proline is high in honey, but it is suggested that it depends on the 
working performance of the bee. In other words, it is thought that the proline value of honey obtained 
from bees fed with sugar syrups is low and this is due to the flying performance of the bee (
al. 2015).

Polyphenol contents of honeys were determined according to Folin-Ciocalteu's method. It was found 
that the polyphenol content of dark colored honeys such as chestnut, oak, puree was above 80 mg / 
100 g and it was low in light honey. Polyphenols are the secondary metabolites of plants, and they are 
derived from all kinds of biological activities such as antioxidant capacity, antimicrobial, antiviral, 
anti-inflammatory, etc. natural molecules responsible for ( ). The medicinal honey 
quality of chestnut honey is thought to be related to the polyphenol content ( ). It is 
reported that the bee product with the highest polyphenol content is propolis and that 1 gram of 
propolis contains 100 mg of polyphenols, that is, honey contains 100 times the polyphenols. Propolis 
is followed by bee bread, pollen and royal jelly  (Dzah, et al. 2020 20).
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ALTERNATIVE FEED SOURCE IN LIVESTOCK: TREE LEAVES

, ORCID NO: 0000-0001-8709-4633

Siirt , ORCID NO: 0000-0003-4384-3908

konumundaki kaba yemin miktar ve kalitesinde,
ciddi 

mevcut yemler, protein ve mineral madd besin
lar

Bu anlamda alternatif yem kaynakl

olabilmektedir. Acacia sp., Albizia lebbeck, Citrus sp., Leucaena leucocephala, Morus 
alba, Olea europaea, Tilia sp. ve Ziziphus 

nin

Anahtar Kelimeler: Asit 

ABSTRACT

In today's, where the need for animal products is increasing, there are serious problems in the amount 
and quality of roughage, which is the most basic input of livestock enterprises, as a result of the threat 
of global warming in agricultural areas, as well as the wrong and unconscious pasture use. Especially in 
the dry season, the available feeds have low nutritional value in terms of protein and mineral substance 
content, which reduces the digestibility of the feed and limits their preference by animals. In such cases, 
it is necessary to supplement the feed for ruminants. In this sense, one of the alternative feed sources is 
the use of some tree leaves as feed. The leaves, which are considered a food source for animals, are 
generally rich in protein and the cheapest and most abundant sources of protein available. For this 
reason, the leaves of some trees, which are considered forage trees, can be an important part of feed 
rations both as a protein supplement and in terms of digestibility of other roughages when alternative 
sources are scarce or absent. This study aimed to examine the feed values of tree leaves such as Acacia
sp., Albizia lebbeck, Citrus sp., Leucaena leucocephala, Morus alba, Olea europaea, Tilia sp., and 
Ziziphus sp. in terms of ruminant nutrition.

Keywords: Acid Detergent Fiber, Neutral Detergent Fiber, Crude Protein, Mineral Nutrient, Fodder 
Tree Leaves    

,

letmelerinin ,
hayvan beslenmesin ,
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ham p ,
; b Topps, 

1992; Pamo ve ark., 2007).
(Pamo ve ark., 

2001, 2006), bu da 
ve ark., 

2007). nin hem de k
baz n ve/veya

yem kayna .

; Simbaya ve ark., 2020).

,
(Papachristou 

ve Nastis, 1996; Azim ve ark., 2011; Cheema ve ark., 2011); ham protein, mineraller ve sindirilebilir 
89; Azim ve ark., 2011). Bu anlamda 

ruminant beslenmesi in 

Acacia sp., Albizia lebbeck, Citrus sp., Leucaena leucocephala, Morus alba, Olea europaea,
Tilia sp. ve Ziziphus sp. a ait 

gibi yem 
kalite kriterleri (Tablo 1) ile kalsiyum (Ca), fosfor (P), potasyum (K), magnezyum (Mg), demir (Fe), 

(Tablo 2) 

Acacia 

Acacia tortilis, A. mellifera
ve A. ehrenbergiana

Acacia
-

le de Acacia

Albizia lebbeck (L.) Benth.: A. lebbeck
A. lebbeck

rmesi ile de 
A. lebbeck

e ark., 2020) bildirilmektedir. Azim ve ark. (2011), A. lebbeck
Acacia, Elaeagnus, Ficus, Grawia, Gymnosporia, Indigofera, Melia,

Morus, Prosopis, Ziziphus
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Narenciye (Citrus

(Karabulut ve ark., 2007).

- - -% 0.45; portakal 
0.11- -% 1.00 ve 

- -
- -

(Raveh, 2013). 

Tablo 1.

HP NDF ADF Kaynak

Acacia brevispica 21.30 30.80 21.00 Abdulrazak ve ark. (2000) 

Acacia ehrenbergiana 18.40-27.40 19.10-23.30 15.40-20.50 Fadel Elseed ve ark. (2002) 

Acacia mellifera 17.70-24.14 21.50-64.69 16.70-35.35

Abdulrazak ve ark. (2000) 

Fadel Elseed ve ark. (2002)

Mahala ve Fadel Elseed (2007) 

Acacia nilotica 11.80-26.60 26.14-50.75 16.64-29.71

Abdulrazak ve ark. (2000)

Ramana ve ark. (2000)

Bakshi ve Wadhwa (2004)

Mahala ve Fadel Elseed (2007)

Bouazza ve ark. (2012) 

Acacia nubica 19.30-28.50 15.40-19.00 11.40-14.80
Abdulrazak ve ark. (2000)

Fadel Elseed ve ark. (2002) 

Acacia seyal 13.40-19.70 20.20-46.95 16.00-33.73

Abdulrazak ve ark. (2000)

Fadel Elseed ve ark. (2002) 

Mahala ve Fadel Elseed (2007)

Okunade ve ark. (2014) 

Acacia tortilis 15.60-25.70 20.30-44.17 16.50-36.18

Abdulrazak ve ark. (2000)

Fadel Elseed ve ark. (2002) 

Mahala ve Fadel Elseed (2007)

Albizia lebbeck 6.12-20.50 34.50-58.60 23.30-53.60

Ramana ve ark. (2000) 

Azim ve ark. (2011)

Habib ve ark. (2016)
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Gaikwad ve ark. (2017)

Patel ve ark. (2020) 

Citrus grandis 14.83 35.54 27.88 Karabulut ve ark. (2007)

Citrus aurantium 12.96 29.58 25.37 Karabulut ve ark. (2007)

Citrus oranges 14.62 21.94 24.06 Karabulut ve ark. (2007)

Citrus limon 13.25 31.61 26.89 Karabulut ve ark. (2007)

Citrus deliciosa 12.30 21.98 21.50 Karabulut ve ark. (2007)

Leucaena leucocephala 17.40-33.00 20.60-56.42 15.14-37.21

Ramana ve ark. (2000)

Bakshi ve Wadhwa (2004)

Pamo ve ark. (2007) 

Khan ve ark. (2008)

Lani ve ark. (2015)

Habib ve ark. (2016)

Santos ve ark. (2017)

Patel ve ark. (2020)

Simbaya ve ark. (2020)

Zapata-Campos ve ark. (2020)

Morus alba 14.80-24.05 26.40-61.13 14.80-39.25

Benavides ve ark. (1994)

Bakshi ve Wadhwa (2004)

Khan ve ark. (2008) 

Sultan ve ark. (2008) 

Kandylis ve ark. (2009)

Habib ve ark. (2016)

Simbaya ve ark. (2020) 

Olea europaea 9.60-10.97 39.00-43.54 25.70-37.01
Fegeros ve ark. (1995)

Tilia rubra subsp. caucasica 13.52-23.82 31.58-57.03 21.25-35.73

Tilia cordata 40.90 30.50

Ziziphus spina-christi 16.24-26.20 21.40-39.34 16.40-43.73

Fadel Elseed ve ark. (2002)

Mahala ve Fadel Elseed (2007) 

Njidda (2012)

Ziziphus mauritiana 7.03-16.53 20.50-71.00 18.30-56.40

Bakshi ve Wadhwa (2004)

Khan ve ark. (2008)

Habib ve ark. (2016)

Gaikwad ve ark. (2017)
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Leucaena leucocephala Lam de Wit.:
Ramana ve 

ark. (2000), Bakshi ve Wadhwa (2004), Patel ve ark. (2020) ve Simbaya ve ark. (2020) L. 
leucocephala

Buna ek olarak 
Bakshi ve Wadhwa (2004), L. leucocephala 

da L. leucocephala

L. leucocephala

L. 
leucocephala

L. leucocephala

Zapata-Campos ve ark. (2020)

Tablo 2.
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Buna ek olarak; Bakshi ve Wadhwa (2004) M. alba
, Benavides (2000)

lerdir. M. alba
(Liu ve ark., 2001; Bakshi ve Wadhwa, 2007; Martinez ve ark., 2005),

(Mejia, 2002) kul
bildirilmektedir.

, Rohela ve ark. (2020), M. alba

bildirmektedirler.  

: ,Zeyti (Olea europaea L.) yapra
bir bitkidir (Mannina ve Segre, 2010). 

c

Tilia : Tilia

Tilia rubra subsp. 
caucasica (Rupr.) V. Engl.

.

Ziziphus sp.: Z. nummularia

(Saroj ve Awasthi, 2004). Fadel Elseed ve ark. (2002), Z. spina-christi
veya yem tak

Benzer 
Z. spina-christi yap

Ziziphus (Njidda, 2012)
-1.25, % 11.20-31.50, % 0.26-0.55 ve % 1.70-

ve Z. spina-christi

K
b

Fe seviyelerine (2.88- -

Morus alba Lam.: M. alba
(Kandylis ve ark., 2009). Genel olarak M. alba

M. alba

M. 
alba, karma y nin art

(Kandylis ve ark., 2009). Bakshi ve Wadhwa (2004), Khan ve ark. (2008) ve Simbaya ve 
% 0.19-0.82,ark. (2020) M. alba

NRC (1989)
M. alba
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mevsi
potansiyel 

. -

etkileyebilir ve proteinin sindirimini engelleyebilir.
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(Brassica napus L. ssp. oleifera Metzg) 
ALTINDA 

DETERMINATION OF GERMINATION CHARACTERISTICS OF FORAGE RAPE  (Brassica 
napus L. ssp. oleifera Metzg) PLANT UNDER SALT STRESS

, ORCID NO: 0000-0003-4384-3908

, ORCID NO: 0000-0001-8709-4633

(Brassica napus L. ssp. oleifera Metzg)

bitkisel materyalini Lenox yemlik kolza
) 0 

mM, 50 mM, 100 mM, 150 mM, 200 mM ve 250 mM

% 17.7- - -6.41 cm -
11.3 - -
0.320-3.253 tuzluluk,

Anahtar Kelimeler:

ABSTRACT

In this study, it was aimed to determine the effects of salt stress on germination and seedling 
development of forage rape (Brassica napus L. ssp. oleifera Metzg). The research was conducted in 
Siirt University, Faculty of Agriculture, Field Crops Laboratory under controlled conditions of 25
The plant material of the study was Lenox forage rape variety. The laboratory study was set up in petri 
dishes with 4 replications according to the randomized plot design. In the study; 0 mM, 50 mM, 100 
mM, 150 mM, 200 mM and 250 mM doses of salt (NaCl) were the subject of the research. At the end 
of the 10th day in the experiment, measurements were made on 10 plants randomly selected from the 
plants in each petri dish. In the study; germination rate, radicula length, plumula length, radicula fresh 
weight and plumula fresh weight, radicula dry weight and plumula dry weight parameters were 
examined.  According to the results of the research; germination rate 17.7-95.0%, radicula length 0.75-
4.32 cm, plumula length 1.44-6.41 cm, radicula fresh weight 0.4-11.3 mg, plumula fresh weight 3.4-
45.0 mg, radicula dry weight 0.053-0.357 mg, plumula dry weight 0.320-3.253 mg varied in ranges. It 
has been concluded that salinity, root and shoot length, fresh and dry weights, and germination rate have 
significantly negative effects due to the increase in salt concentrations.

Keywords: Forage Rape, Salt Stress, Germination Rate, Radicula Length
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ile kontrol grubunda

konsantrasyonda (% 17.7 1).
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Ertekin ve ark., 2017; Demirkol ve ark., 2019 ).

Haileselasie ve Gselasie, (2012) k tuz stresi nde
bitkiler de , toprak 
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.
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EXAMINING OF SEED GERMINATION RATE AND SEEDLINGS GAS EXCHANGE 
PERFORMANCES OF ANATOLIAN BLACK PINE UNDER WATER STRESS

Assistant Prof. Dr. ORCID. 0000-0001-5847-9155

ABSTRACT

The adverse effects of water scarcity have been causing numerous problems in forest tree species due to 
increasing air temperature and decreasing precipitation. The study aimed to determine the 5-year-old seeds 
and 1-year-old Pinus nigra Arnold. (Anatolian black pine)
conditions. First, we determined how the water stress levels (Control, -0.2, -0.4, -0.6, -0.8 MPa) affect 5-
year-old seeds germination. Second, 1-year-old seedlings from this species were used to determine how 
gas exchange parameters [stomatal conductance (gs), net photosynthesis (Anet), transpiration rate (E), 
intrinsic water use efficiency (iWUE), and intercellular ratio to ambient carbon dioxide (ci/ca)] changes 
under the three different irrigation regimes.

As a result, the germination percentage of 5-year-old Anatolian black pine seeds under control and each 
water stress level was 83%, 41%, 19%, 2%, 0%, respectively. The highest Anet, gs, E, and ci/ca were 
observed on highly irrigated seedlings, while the lowest values were observed on lowly irrigated 
seedlings. However, the highest iWUE was observed on lowly irrigated seedlings when the lowest values 
were observed on highly irrigated seedlings. The ratio of ci/ca, which reveals alterations in the 
relationship between gs and the biochemical capacity for Anet. There was a strong positive correlation 
between Anet and gs, Anet and E, while a robust negative correlation between iWUE and Anet, iWUE and 
gs, and Anet and ci/ca.

Keywords: Germination, LI-COR, PEG, Pinus nigra Arnold., Water stress

INTRODUCTION

Anatolian black pine (Pinus nigra Arnold.) is naturally distributed in the mountainous region, which 
covers 19% of the total forest area of Turkey (4.2 mi ha) and is the most widely distributed worldwide in 
Turkey (OGM 2015). Anatolian black pine is a semi-light demanding and low-ecological demand 

This pine species is used for several purposes in Turkish forestry because of its
ability to grow in unfavorable environments such as poor and dry soil conditions (General Directorate of 
Forestry 2010 ) besides other broad-leaf woody species on marginal land 
worldwide (Shults et al. 2020). Anatolian black pine is widely used for plantation, recreation, forestation, 
and afforestation due to ecologically and economically critical roles in Turkey's arid and semi-arid areas 

-root system (OGM 2015; H The 
Mediterranean region, where the Anatolian black pine naturally occurs, is one of the risky arid and semi-
arid regions due to global warming, where the region will become drier and hotter in the future. 
Temperature is consider
numerous and severe climatic events (drought, extreme heat and precipitation, tornadoes, wildfires, heat 

that the plants face numerous environmental stressors 
such as water stress ( 2019) and salt stress.

After the industrial revolution, global warming and environmental pollution (accumulation of heavy 
metals such as nickel and cobalt in plant bodies) emerged as the two most important problems globally, 
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and these problems peaked in the 21st 2021a). With global warming, the water stress or 
drought that plants are exposed to has increased even more. Water is an essential compound in all living 
trees for their growth, development, and physiological process in their life. The physiological processes in 
plants, including photosynthesis and carbon assimilation, are directly linked to the water uptake via their 
xylem (Tyree 2003). The water use efficiency is a critical index or trait for plants (Maier 2019) that 
indicates the plant adaptation under the soil's lack of water. Water use efficiency is known as the amount 
of water used to produce a unit of biomass during photosynthesis (Maier 2019), while the rate of stomatal 
conductance (gs) and net photosynthesis (Anet) reflects intrinsic water use efficiency (iWUE) in the leaf 
level (Lambers et al. 2008). iWUE
growth and physiology in the warmer ecosystem, such as the Mediterranean region. Plants receive lower 
precipitation due to global warming and higher evaporation due to increased temperature in the region in 
the last decades (Lionello and Scarascia 2018).

Water stresses have an increased effect on trees in arid and semi-arid regions, reducing tree growth and 
development due to global warming (Sevik and Erturk 2015). Water stress has gained much attention in 
recent decades due to one of the major problems limiting germination, growth, and developing a mature 
tree. Water, oxygen, and temperature are essential for plants (Vickers and Palmer 2000) from germination 
to death. However, water stress has an adverse effect on tree growth stages, especially in the arid and 
semi-arid regions (Ahmad et al. 2009). Water plays a crucial role during germination (Karssen 1982) and 
the process of photosynthesis (Cetin et al. 2018a,b). Understanding the physiological process in seed and 
seedlings associated with water, such as seed germination and photosynthesis, is vital for afforestation 
programs in this region.

Polyethylene Glycol (PEG) solution is a common substance to apply water stress on the seeds and has 
been delivered successful outcomes (Bahrami et al. 2012; Sevik and Cetin 2015). PEG solution is a 
physiologically inactive and osmotically active substance, so it cannot enter the seed coat (Ahmadloo et al. 
2011), but it stimulates the osmotic potential (Carpita et al. 1979).

The measure gas exchange parameters, such as stomatal conductance (gs), net photosynthesis (Anet),
transpiration rate (E), and intercellular ratio to ambient carbon dioxide (ci/ca), the LI-6400XT portable 
photosynthesis system (LI-COR Biosciences, Lincoln, NE, USA) has been extensively used last decades. 
This system is a closed system that regulates IRGA, light intensity, CO2, and relative humidity, which 
delivers quick instantaneous and robust response and excludes time delays. Gas exchange parameters as 
calculated as gas exchange ratios per unit area of the needle (LI-COR 2020). 

Many previous studies just focused on the germination percentage of various species under various 
osmotic potential. Therefore, it is aimed to examine the responses of 5-year-old seeds of Anatolian black 
pine osmotic potential and the gas exchange parameters under water stress in 1-year-old seedlings 
produced from the seeds used in the germination test. The study goal was to investigate the water stress 
effects on the Anatolian black pine (Pinus nigra Arnold.) seeds from Denizli/Budan 
region. Determining the physiological response to water stress will support establish the potential for 
using this pine species in afforestation and reforestation programs in regions with warmer climates.

MATERIAL AND METHODS

Seed Germination

The Anatolian black pine seeds were collected in late 2010 on the trees Denizli/Budan province (850 m 
elevation) by the Forest Nursery Directorate, Ministry of Forestry, Turkey, and the mean summer and 
winter temperature was 25.7 and 7.9 , respectively. All damaged and empty seeds were removed
using the floating process in distilled water before the germination tests. Seeds were sterilized in 5 % 
sodium hypochlorite solution for about one minute and then rinsed with distilled water. Seeds were placed 
in polyethylene bags and shipped to the United States, and the stored in a cooler at 4 C before being used.
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Germination percentage (GP %) was calculated daily, and the germination was terminated after 30 days
(Djavanshir and Pourbeik 1976).

Polyethylene Glycol Application

The test was conducted at the Michigan State University laboratory, Department of Horticulture, 
Michigan, USA, at the beginning of January 2015. Glass petri dishes (11 cm diameter) on two layers of 
filter paper were saturated with distilled water for the test. Four 50-seed replicates for this species and
each stress level were used in this test. A total of 1000 seeds (50 seeds x 4 replicates x 5 water potentials) 
were used for this experiment.

Polyethylene Glycol-6000 (PEG) solution was applied to ensure drought stress with five different osmotic 
potential levels (0.0, -0.2, -0.4, -0.6, and -0.8 MPa) described by Kaufmann and Eckard (1973). Distilled 
water was used as a control (0 MPa). Seeds were placed in 11 cm diameter glass petri dishes on two layers 
of filter paper applied; the PEG solutions for germination and filter paper were changed every other day to 
keep the constant osmotic potential in the petri dishes. Experiments were carried out in germination 
chambers at 25 C under 12 h photoperiod using artificial light. Molded seeds were removed from the 
petri dishes during the experiment. When the radicle protruded 2 mm from the seed coat, the seed 
germination occurred, and the cumulative germination sums were performed every day for 30 days.

Irrigation Treatment

In this study, the germinated seed from the control treatment was sown on January 05, 2015, into 
containers (7.2 x 6 x 23 cm) in the greenhouse at the Tree Research Center at Michigan State University in 
East Lansing, Michigan, USA. 
artificial light was used for the experiment. The non-fertilized Fafard 52 mix was used as a soil media 
(Conrad Fafard Inc, Agawam, MA) that contains Canadian sphagnum peat moss (30%), processed pine 
bark, perlite, vermiculite, dolomitic limestone, and wetting agents. The pH ranges from 5.5 to 6.5 after 
wetting. After sowing, pots watered daily until the treatment was started. The germination was completed 
in late February, and a vigorous seedling was kept in per pots. The liquid form of fertilizer (Peters 
Professional Peat Lime nutrients; at N: 150, P: 60, K: 150 ppm) is added to irrigation water and used every 
weekday from March to May 2015.

Ten containerized seedlings from each Anatolian black pine seedlings were used to determined seedlings
water requirements as the following procedure. Ten selected seedlings well-watered and allowed the drain 
for about 2 hours, then weighted them. A week later, the selected containerized seedlings were weighed
again. The difference between a week was how much water was used by seedlings and evaporated on the 
container during a week. Irrigation rates were established at 25 (Low), 50 (Medium), and 100% (High) of 
the water requirement as determined above. Low, medium, and high irrigation (control) treatment levels 
received 35, 70, 140 mL/week water, respectively. The irrigation volumes were applied manually once a 
week from June to July 11, 2015.

Gas Exchange Measurement

Four randomly selected seedlings from each irrigation level to measure gas exchange parameters using a 
LI-COR conifer chamber (LI-6400XT, Lincoln, NE, USA) with an attachment of the RGB (Red, Green,
Blue) light source (640-18A) are used. All the calibration was done before the measurement. The
reference CO2 was set at -1 s-1 and the airflow rate was -1 for this
measurement.  Five readings were taking on each seedling on July 11, 2015. The projected needle leaf
area is calculated by the ImageJ software program (Rashband 2016), and the calculated leaf areas were
then entered into LI-COR system to adjust gas exchange parameters earlier measured in the greenhouse
for the specimen.

Several physiological parameters, including the net photosynthetic rate (Anet, -2 s-1), stomatal
conductance (gs, 2O m-2 s-1), transpiration rate (E, mmol m-2 s-1), ci and ci/ca, and intrinsic water 
use efficiency (iWUE), were simultaneously measured and calculated by the LI-6400XT software.
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Data Analysis

Complete randomized design was used with 4 replications for each treatment of water stress, and 20
seedlings for each replication, 3 water stress levels, and a total of 240 seedlings were used. Data were 
analyzed using SAS 9.1 software (SAS Institute Inc., Cary, NC, USA). All gas exchange variables were 
tested for normality using PROC UNIVARIATE function and PROC MIXED was used to conduct an 
analysis of variance (ANOVA) for all the
adjustment. The relations between gas exchange parameters were determined by linear regression.

RESULTS

Germination Treatment

There is a significant difference between control and stress treatment that control treatment was showed a 
higher germination percentage than the stressed seeds for Anatolian black pine. Increased water stress 
decreased the germination percentage for all provenances. The control, -0.2, -0.4, -0.6, -0.8 MPa water 
stress level had 83%, 41%, 19%, 2%, 0% germination rates, respectively.

Gas Exchange Parameters at The Leaf Level

-values obtained from variance analysis of gas exchange
parameters under irrigation levels are presented Table 1.

The irrigation as a single factor was significant (P < 0.05) on the Anet, gs, E, iWUE, and ci/ca of Anatolian 
black pine seedlings (Table 1). The highest Anet, gs, E, and ci/ca were observed on highly irrigated 
seedlings, while the lowest values were observed on lowly irrigated seedlings (Table 1). However, the 
highest iWUE was observed on lowly irrigated seedlings when the lowest values were observed on highly 
irrigated seedlings. The ratio of ci/ca, which reveals alterations in the relationship between gs and the 
biochemical capacity for Anet that increasing irrigation increased the correlation (Table 1).

Table 1. The changes of gas exchange parameters under irrigation levels.

Irrigation

Parameters

High

(140 ml/week)

Medium

(70 ml/ week)

Low

(35 ml-week)

F-values

Anet ( 2 m-2 s-1) 6.528 c 4.961 b 3.620 a 137.86***

gs (mmol H2O m-2 s-1) 0.085 c 0.045 b 0.033 a 120.50***

E (mmol H2O m-2 s-1) 1.494 c 0.984 b 0.702 a 259.03***

iWUE (A/gs) 80.20 a 107.80 b 122.25 c 36.02***

ci/ca 0.577 c 0.495 b 0.426 a 37.09***

1Lower case letters indicate horizontal direction. * significant at 0.05 level. ** significant at 0.01 level. 
*** Significant at 0.001 level. ns: not significant.

The relationship Anet and gs, Anet and E, iWUE and Anet, iWUE and gs, ci/ca and Anet, and Anet and ci
are given in Figure 1.
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Figure 1. Relationships of gas exchange parameters; (a) Anet and gs, (b) Anet and E, (c) iWUE and Anet,
(d) iWUE and gs, (e) ci/ca and Anet, and (f) Anet and ci.

There was a strong positive correlation between Anet and gs (Fig. 1a), Anet and E (Fig. 1b), while a strong 
negative correlation between iWUE and Anet (Fig. 1c), iWUE and gs (Fig. 1d), and Anet and ci/ca (Fig. 
1e). There was a correlation between Anet and ci that decreasing ci indicated a significant reduction in 
Anet but was not robust (Fig. 1f). 
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DISCUSSION

The Effects of Water Stress on Seed Germination

Increasing the availability of water or moisture increases the germination rates in Anatolian black pine
seeds in this study. Similar results were presented not only in Anatolian black pine but also in Turkish red 
pine species in previous studies (Buyurukcu 2011; Sevik and Cetin 2015; Topacoglu et al. 2016, Yigit et 
al. 2016). In the recent studies, all control treatments had a 100% germination rate for Anatolian black 
pine, while the highest germination rate in the present study was 83%. The seed's viability was caused by 
reducing the germination rate for both under control and water stress treatments. The 1-year-old-seeds 
germination rate decreased roughly 15-20%, 20-25%, 25-35%, 30-35% for Anatolian black pine under the 
same water stress levels (Sevik and Cetin 2015; Yigit et al. 2016). 

However, in the present study, the 5-year-old Anatolian black pine seeds germination rate was less than 
41% under -0.2 MPa water stress level for Anatolian black pine. Anatolian black pine seed germination 
was followed 19%, 2%, and 0% for each water stress. In the present study, water stress of -0.2 to -0.4 MPa
can decrease the germination rate by about 50% for Anatolian black pine, then a drastic drop was 
observed. However, in a previous study, the Anatolian black pine germination rate was dropped only 5 to 
15% in Ankara Uluhan and Ispartan origin under -0.8 MPa The seed 
germination rate differences between the current and previous studies may be affected by the seed's 
viability, seed genetic, and environmental factors that the germination rate is decreased with age and water 
stress. 

The Effects of Waters Stress on Gas Exchanges Parameters of Seedlings

The scarcity of water has been adverse effects on tree development and physiology. The intensity and 
frequency of water stress will be increased, especially in arid and semi-arid regions such as the 
Mediterranean region under future climate change scenarios (Ko b). From seed germination to all 
processes of physiological activities in the plant cell are linked with water that the lack of water in the soil 
causes numerous problems in plant cell. For instance, decreasing water availability reduced net 
photosynthesis and stomatal conductance, and plants cannot assimilate carbohydrates under water stress, 
resulting in less tree growth and development. It is found that gs decreased more than Anet and E for this 
study. Anet, gs, E, and iWUE are highly related to plant growth and development in arid and semi-arid 
regions (Zhang et al. 2018). The increases in Anet and E controlled by gs, an index for water stress 
(Ashraf 2003), caused decreases in WUE under lack of water conditions (Ko b). Anet declines due to 
the significant decline in CO2 assimilation caused by stomatal closure under water stress (Ashraf 2003). 

The lowest gs and E are values indicating they have a robust stomatal control to bypass excessive water 
loss during water shortages which assist in improved drought adaptation. There is a robust positive linear 
relationship between Anet and gs, Anet and E, while a robust negative correlation between iWUE and 
Anet, iWUE and gs, and ci/ca and Anet in the current study. The regulation of the opening and closing 
stomata aperture is the key that balancing gas exchange parameters such as Anet, E, and iWUE with gs
under water stress (Urban et al. 2017; Bayar and Delig ) in line with the current study. Reduction 
in Anet of seedlings at unfavorable conditions decelerates Rubisco carboxylation capacity and electron 
transport that hinder plant growth and physiology (Tissue et al. 1999).

CONCLUSION 

Seed germination is highly affected by water stress. Increasing the water scarcity reduces seed 
germination rates and some gas exchange parameters such as Anet, gs, E, and ci/ca while increased iWUE.
All these parameters play an important role in plant physiology. 5-year-old Anatolian black pine seeds had 
relatively high germination rates under water stress treatment. The seedlings showed a mechanism that 
closes their stomata in response to water stress. This may show that Anatolian black pine species have a
drought-resistant tree species.
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ABSTRACT

Anise and fennel harvest residues produced in the Tefenni district of Burdur province, which has an 
important place in the production of anise and fennel in Turkey, are traditionally used in cattle and 
sheep feeding without scientific data. Farmers add anise and fennel harvest residues as milk enhancer, 
carminative and reproductive enhancer in cattle and sheep. In the literature review, different studies on 
alternative roughage sources were found in the country, but no study could be found on anise and 
fennel harvest residues. There are studies conducted in rabbits, buffaloes and goats in studies 
conducted around the world. Studies have generally focused on the seeds and pulp of medicinal and 
aromatic plants such as anise and fennel. In this study, raw nutrient contents (Dry matter, Crude 
protein, Crude oil, Crude ash, Crude fiber, NDF, ADF, ADL) and Metabolic Energy (kcal/ADL) of the 
parts of fennel and anise remaining in the field after harvest were determined. kg OM), Digestible Dry 
Matter, Dry Matter Consumption and Relative Feed Value values were calculated. As a result of the 
analysis, the raw nutrient values for fennel and anise straw were 92.24; 2.79; 0.25; 11.96; 23.79; 
39.95; 24.81 and 91.92; 10.01; 2.23; 11.09; 21.89; 32.96; It was found to be 19.08. Metabolic Energy 
(kcal/kg OM), Digestible Dry Matter, Dry Matter Consumption and Relative Feed Value values are 
3184,64 for fennel straw; 88.71; 3.00; 3198.58 for 206.57 anise straw; 88.75; 3.64; It was determined 
as 250.51.

Keywords Anise, Fennel, Straw, Harvest Waste, Animal Feed
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INTRODUCTION

Live in our country and the world a n population growth increases the demand for food of 
animal origin has an important place in human nutrition. All over the world, cattle and ovine breeding 
have an important share in animal food production. Increasing animal-based food production in our 
country is due to the fact that animal husbandry becomes efficient and profitable. One of the most 
important problems of animal husbandry in our country is the insufficient production of quality and 
cheap roughage. M ERA excessive and untimely grazing made in, leads to a reduction in the quality of 
the pasture. Supporting forage crops production and pasture improvement works carried out by the 
Ministry of Agriculture and Forestry are important for increasing quality and cheap roughage 
production, but they have not reached a sufficient level yet.

Feed costs constitute approximately 70% of the production process costs in livestock. On 
average, 75-80% of feed costs are forage costs. The need for high quality roughage is increasing in 
intensive livestock enterprises, the number of which is increasing rapidly especially in 
the Mediterranean and Aegean regions of our country .

Worldwide human n u f u Deliver rapid increase, reduction of arable land, 2021 production in 
our country as experienced a major drought season new alternative feed the livestock sector due to 
problems climate crises raw materials d e quest for speed in recent years gained. Especially the 
problem of quality roughage has become one of the biggest problems of the livestock sector in our 
country. As an alternative to wheat straw, which is widely used in our country , new roughage sources 
such as corn straw straw, oat straw, cotton straw straw have gained commercial value in animal 
nutrition in recent years.

Harvest-threshing residues of anise and fennel plants, which have an important production 
area in our country, especially in the Burdur-Tefenni region, are added to the feeds of cattle and small
cattle as milk enhancer, gas remover and reproductive enhancer without a scientific 
infrastructure. There has been no study on whether the stems of fennel, which is thought to stimulate 
the estrogen hormone, are known to be a herb with galactogogue properties, and are used extensively 
as a carminative in infants, have the same effect. In addition, the nutritional value of the fennel and 
anise harvest-threshing residues used in the region in terms of animal nutrition is not well known.

In the literature review, scientific research on subjects such as fennel and anise plant straw-
straw-harvest residue could not be determined in our country. There are academic studies on its use in 
rabbit, buffalo and goat nutrition around the world.

Alamar M. The survey conducted in 2009, the supply of goat milk with fennel straw in the 
performance impact studied. In the study , fennel straw was compared with Rhodes grass straw. The 
two groups k ur material consumption or feed efficiency were observed differences , the plant's 
aromatic nature of that influence flavor on feed intake in the diet of goats breastfeeding is not any 
negative effects and has been reported fennel straw can be considered as a potential feed source for 
lactating goats.

Al-Garhy et al in 2012 with the mandate in lactating % in addition to the standard ration 
rations 0, 12.5, 25 with 50 percent of fennel straw addition of , feeding value, digestibility, nutritional 
value with over ri effects were examined . As a result of the study, insignificant differences were 
observed between the control diet and other diets containing fennel straw in total dry matter intake and 
energy and protein values , while there
diets containing fennel straw compared to the control diet in terms of dry matter . . It was concluded 
that fennel straw can safely, successfully and economically replace up to 100% of both Alexandria 
clover straw and rice straw in lactating buffalo rations .

Material and Method

Feed material: Trial in post-harvest waste as feed material left in the field fennel and anise stalks and 
leaves are used . Used to study the material, operating in Burdur connected Tefenni district fennel and 
are provided as other waste in the field after harvesting from anise manufacturer .. These materials 
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drying was first KM values Learn and MIS is then ready to be passed through 1mm sieve analysis 
trituration un tr.

Determination of Raw Nutrient Content of Feeds

Research samples Akdeniz University Faculty of Agriculture, Department of Animal Feeds 
and Animal Nutrition analyzed in the laboratory un tr. Raw nutrient contents according to KM, HK, 
HP, HY, HS Weende and ANKOM analysis methods (AOAC, 1990), cell wall contents neutral 
detergent fiber (NDF), acid detergent fiber (ADF), acid detergent lignin (ADL), hemicellulose and 
cellulose Van Soest et al. (1991) which was modified from the assay method of analysis determined 
according to ANKOM un tr. Wherein the modified ADF and NDF HSI analysis made during the same 
apparatus and process MIS tr. The in vitro metabolic energy (ME) contents of the aforementioned 
samples were calculated according to the equation below by using the raw nutrient contents obtained 
at the end of the chemical analysis (TSE, 1991).

. ME, kcal/kg OM= 3260 + (0.455 x HP* + 3.517 x HY*) 4.037 x HS

* *Values are in g/kg OM. ME: metabolic energy OM: organic matter

Relative feed value (NYD) required for formulas Van Dyke and Anderson (2000) adapted 
from the Own tr. In order to calculate the relative feed value, digestible dry matter (SKM) is first 
calculated from the ADF value.

%SKM = 88.9 - (0.779 * %ADF)

Depending on the live weight of the animal, the percentage of dry matter consumption (KMT) 
is calculated from the NDF value.

%SPG = 120 / NDF

SKM and KMT values are substituted in the formula to calculate the relative feed value .

NYD = (%SKM) * (%SKM ) * (0,775)

Statistical analysis

No comparison was made between the data on raw nutrient values obtained in the study . Descriptive 
statistics for the data obtained are summarized as arithmetic mean, standard error of the mean, 
coefficient of variation, minimum and maximum values . Statistical analysis SPSS (25) using the 
software package structure was l t.

Results : Raw nutrient contents of parts of fennel and anise, such as stalks and leaves, 
remaining in the field after harvest (Dry matter, Crude protein, Crude oil, Crude ash, Crude fiber, 
NDF, ADF, ADL) and according to these values , Metabolic Energy (kcal/kg OM), Digestible Dry 
Matter, Dry Matter Consumption and Relative Feed Value values were calculated.

T template 1. Fennel and nutrient contents of parts such as leaf stalks remaining in the field after 
harvest anise

Sample KM OM PROTEIN OIL ASH CELLULOSE NDF ADF

Fennel 1 92.52 80.39 2.32 0.18 12.13 24.35 40.49 25.15

Fennel 2 91.95 80.16 3.26 0.32 11.79 23.22 39.4 24.46

Average 92.24 80.28 2.79 0.25 11.96 23.79 39.95 24.81

anise 1 91.76 81.08 10.42 1.93 10.68 21.36 33.42 19.42

anise 2 92.07 80.58 9.59 2.52 11.49 22.42 32.49 18.74

Average 91.92 80.83 10.01 2.23 11.09 21.89 32.96 19.08
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As can be seen in Table 1, the average raw nutrient values (KM, OM, HP, HY, HK, HS, ADF, 
NDF) for fennel and anise straw were 92.24; 2.79; 0.25; 11.96; 23.79; 39.95; 24.81 and 
91.92; 10.01; 2.23; 11.09; 21.89; 32.96; It was found to be 19.08.

In the results obtained , KM, OM values in fennel straw 
Deraz (2020); Alamer (2009); Although the results of the analysis of El-Garhy (2012) were similar, 
the results of other nutrients were found to be lower. It is thought that this may be due to the fact that 
the harvested fennel used as a reason is grown in different geographies and altitudes.

In anise straw, the KM, OM, HY and HS values are close to the analysis values of Bahatt 
(2020) (95. 39%, 84.02%, 3.27%, 25.8%), HP value is higher (4.05%) , NDF and ADF (%) 32.96, 
19.08%) value was determined lower. The reason for this is thought to be due to the fact that the anise 
harvest residues are grown in different geographies and altitudes.

2015 Civaner AG in the western Mediterranean in Dry Matter for the study of barley and 
wheat straw, crude ash, crude fat, crude protein, crude cellulose and Organic Matter values ,
respectively, 94.17; 6.26; 0.92; 3.40; 33.91; 87.90; and 
94.20; 5.89; 0.95; 3.11; 33.87; 88.32 and 1960.09 1969.87. Based on the nutrient composition of 
fennel and anson straws , it is seen that they have higher nutrient content than barley and wheat 
straws .

Table 2. Metabolic Energy (kcal/kg OM), Digestible Dry Matter, Dry Matter Consumption and 
Relative Feed Value of parts of fennel and anise remaining in the field after harvest, such as stem and 
leaf

Sample ME, kcal/kg OM SKM SPG NYD

Fennel 1 3182.33 88.70 2.96 203.74

Fennel 2 3186.95 88.71 3.05 209.39

Fennel approx. 3184.64 88.71 3.00 206.57

anise 1 3199.43 88.75 3.59 246.97

anise 2 3197.73 88.75 3.69 254.05

anise av. 3198.58 88.75 3.64 250.51

Metabolic Energy (kcal/kg OM), Digestible Dry Matter, Dry Matter Consumption and 
Relative Feed Value values for fennel straw average 3184,64; 88.71; 3.00; 3198.58 for 206.57 anise 
straw; 88.75; 3.64; It was determined as 250.51.

In the study conducted by Civaner AG in 2015 in the Western Mediterranean region, 
the Metabolic Energy contents for barley and wheat straw were determined as 1960,09 
1969,87 kcal/kg , respectively . Metabolic energy values of fennel and anson straws are thought to be 
good alternatives for barley and wheat straws.

CONCLUSION

Analysis results show that anise and fennel harvest residues can be used as an alternative to 
wheat and barley straw in ruminant rations. Other analyzes to be made on anise and fennel harvest 
residues will reveal the results of the degassing and galactagogue properties of the harvest 
residues . After the anise and fennel produced in the region , approximately 1200 tons of fennel 
residue and 750 tons of anise residue are used by farmers as carminative, milk and reproductive 
enhancer without scientific data . H uncover feed ASAT now be used as data values in the operation of 
the ratio to be made in this regard.
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The study will be continued in detail with micronutrient analyzes, gas remover and 
galactagogue active substance analyzes on anise and fennel harvest residues. After the studies to 
determine the nutrient content of the bagasses left after the essential oil extraction from anise and 
fennel besides the harvest residues, these products will also be able to be used as an alternative feed or 
feed additive in animal nutrition.
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Abstract
Probiotics are healthy bacteria, yeast and other microorganisms that maintain the microbial balance 
of the digestive system. Although probiotics improve animal performance, there are some privileges 
in their use. A feed additive with probiotic effect is expected to contain at least 106-109 cfu/g live 
microorganisms. However, these microorganisms can be easily affected by many external factors 
such as temperature, storage time, pH, etc.; their survival and viability are adversely affected. While 
the probiotic effective additives produced by commercial companies are already in preserved form, 
the viability and stability of microorganisms in natural additive sources such as kefir, vinegar, etc. 
Microencapsulation is one of the newest techniques to increase the survival and viability of living 
microorganisms. This study was carried out to investigate the stability and usability of live 
microorganisms used as an alternative feed additive in animal nutrition by encapsulating them with 
sodium alginate. In the research, Saccaromyces cervicea, known as baker's yeast, was used as a source 
of live microorganisms. A 20% yeast solution was coated with 2.0% Na-alginate and the viability of 
free and encapsulated yeasts in the obtained capsules was investigated in the model digestive system 
environment. For the model digestive system, taking the pH of the poultry digestive system as a 
reference, first the free and encapsulated yeasts were kept at pH 2.5 (30-60 minutes), then they were 
kept at pH 6.4 (30 minutes) and planted on PDA agar at the end of the specified times. . According to 
the results obtained, it was observed that the encapsulated yeasts maintained their viability better 
than the free ones in the model digestive system environment. 
Key words: feed additive, probiotic, yeast, encapsulation.

Özet
Probiyotikler sindirim sistemi mikrobiyal dengesini sağlayan sağlığa yararlı bakteri, maya ve diğer 
mikroorganizmalardır. Probiyotikler hayvan performansını iyileştirmesine rağmen kullanımlarında 
bazı ayrıcalıklar bulunmaktadır. Probiyotik etkili bir yem katkı maddesinin en az 106-109 kob/g canlı 
mikroorganizma içermesi beklenmektedir. Fakat bu mikroorganizmalar sıcaklık, depolama süresi, 
pH vb birçok dış etkenden kolaylıkla etkilenebilmekte; haytata kalma ve yaşayabilirlikleri olumsuz 
yönde etkilenmektedir. Ticari firmalar tarafından üretilen probiyotik etkili katkı maddeleri hali 
hazırda korunmuş formda iken alternatif olarak kullanılabilen kefir, sirke, vb doğal katkı 
kaynaklarında mikroorganizma canlılığı ve stabilitesi önemli bir sorundur. Mikroenkapsülasyon ise 
canlı mikroorganizmaların hayatta kalmasını ve yaşayabilirliklerini arttıran en yeni teniklerden 
birsidir. Bu çalışma hayan beslemede alternatif yem katkı maddesi olarak kullanılan canlı 
mikroorganizmaların sodyum aljinat ile kapsülasyonu yapılarak stabilitelerini ve 
yararlanılabilirliklerinin araştırılması amacıyla yapılmıştır. Araştırmada ekmek mayası olarak bilinen 
Saccaromyces cervicea canlı mikroorganizma kaynağı olarak kullanılmıştır. % 20 lik maya solüsyonu, 
% 2,0 lık Na-aljinat ile kaplanmış ve elde edilen kapsüllerde, model sindirim sistemi oratmında 
serbest ve kapsüle mayaların canlılıkları incelenmiştir. Model sindirim sistemi için kanatlı sindirim 
sitemi pH’ları referans alınarak ilk önce serbest ve kapsüle mayalar pH 2,5 (30-60 dk) da bekletilmiş 
daha 
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olanlara .

People's tendency to consume healthy products, increased awareness of animal welfare; It has 
also brought attention to the fact that the products used in animal feeding are suitable for health. From 
this point of view, new alternatives to antibiotics added to feeds were sought and serious emphasis was 
placed on the use of live microorganisms called "probiotics".

The term probiotic means "life first" in Greek. Although they have different definitions in 
different disciplines, probiotics in general in the field of zootechnics are "biological products 
containing bacterial cultures added to feeds or given directly orally in order to regulate the ecological 
balance of the microflora in the digestive tract of animals, to prevent the potential pathogenic 
microorganisms in the microflora from becoming harmful, and to increase the use of feed by animals". 

cultures generally consist of bacterial species naturally found in the digestive system of animals. In 
recent years, some bacteria, fungi and yeasts found in fermented products have been included in this 
scope.

Although the exact mechanisms of the positive effects of probiotics on the host have not been 
fully explained, there are several assumptions that explain many of their positive effects. These 
effects;

1) improving the epithelial barrier,

2) to prevent the proliferation of pathogens by adhering to the intestinal mucosa,

3) maintaining the normal intestinal microflora by competing with pathogenic microorganisms,

4) to produce antimicrobial agents,

5) regulate the immune system,

6) increase the digestion and absorption of nutrients,

7) inhibiting microbial toxin production,

8) To produce B vitamin complex and

9) can be summarized as reducing the stress that may occur from factors such as temperature
and transportation.

In addition to being a group of live bacteria, yeast or biological products containing these 
cultures in the form of powder, granules, liquid, capsules or pellets, which are mixed into the ration or 
water, probiotics can be evaluated in this category, as well as products obtained from natural 
fermented foods that have not been commercially produced in recent years. Vinegar, boza kefir, grain-
based fermented foods, fermented red rice baker's yeast, brewer's yeast, etc. are among the non-
commercially produced natural fermented foods used in animal nutrition.

If we give an example from a few studies on the use of probiotics in the field of animal
nutrition;
Many scientists have stated that probiotics have an important effect on the nutrition of
dairy cows (Uygur, 1999). Many studies have shown that the use of probiotics in dairy
cows has a positive effect on rumen parameters. In the studies, with the use of probiotics
in dairy cows;
There is a significant increase in the number of rumen cellulolytic bacteria, and the degree
of digestion of cellulose in roughage increases
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Increased utilization of lactic acid and ammonia,
It has been demonstrated that the pH of the rumen remains stable in the neutral area,
which is ideal for probiotic microorganisms.
It is reported that probiotics used in feeding dairy cows increase dry matter consumption
by 1-2 kg/day and accordingly milk production by 1-
1999).
It has been shown that when 8-12 ml of apple cider vinegar is added to the rations of
lamb, it contributes significantly to improving the average daily gain by protecting rumen
health and regulating ruminal pH (Andrei-Cristian, 2020)
As a result of the studies carried out by different researchers in the field of poultry
nutrition,
The addition of Saccharomyces cerevisiae (0.2%), Bacillus cereus toyoi (0.2%) and their
mixtures (0.1% + 0.1%) to the ration of broilers; Increase in feed consumption, live
weight gain, feed conversion and nutrient digestion and antibody production against
diseases (Nawaz, 2016)
Addition of Lactobacillus acidophilus (0.1%) and Bacillus subtilis (0.05%) to layer diets;
Improvement in performance data, increase in antibody production, decrease in blood
triglyceride cholesterol (Forte, 2016) Bacillus subtilis (%0.1)

and 1x109 cfu/kg feed) to turkey rations; Increase in
live weight, feed efficiency and viability (Batkowska, 2015)

immune organ weights, intestinal villi lengths and resistance to pathogens (Guo, 2016)

consumption, increase in feed efficiency, decrease in LDL cholesterol (Karimi-Kivi, 2016)

orkmaz (2018), it was reported that the addition of kefir to the
diet increased the number of lactic acid bacteria in the ileum and cecum microbiota.

Considerations in Using Probiotics

Probiotic microorganisms are highly sensitive to environmental conditions. Therefore, 
attention should be paid to storage conditions, feed processing techniques, interaction with feed 
additives added to mixed feed, the characteristics of the carrier used and the pH of the environment 

rations are prepared in different forms such as powder, 
granule, pellet, liquid suspension, capsule. When the microorganisms produced are dried in 

Karaayvaz, 2004). Probiotics can survive in a neutral environment with a pH of 6-7, and most 
microorganisms die quickly when pH drops below 4-4.5. In order for the animal to benefit from 
probiotics very well, the microorganisms taken with the feed must be at a certain level. In order to be 
defined as probiotic compound feed in the mixed feeds produced, there must be live microorganisms 
at a feed level of 106 -107kob/g. Attention should also be paid to the storage conditions of probiotic 
preparations before they are added to feed. Probiotic preparations should be stored at 22-

moisture, temperature and pressure factors should be considered while adding probiotics to feeds 
during pelleting in feed factories. In addition to the negative effects of mineral premixes, especially 
iron and copper ions, on the viability of bacteria, high-density vitamins (especially vitamin K), 
antibiotics, some oxidative agents and some preservatives are harmful to bacteria (Uygur, 1999).

It is necessary to ensure that probiotics can maintain their viability for a long time during their 
inclusion and storage in the feed, and the possibilities of using them together with other feed additives 
should be investigated and the results of these researches should be put into practice.
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Encapsulation

Microencapsulation method in the food industry is a method used to protect and increase the 
bioavailability of many bioactive (vitamin, mineral, essential oil, microorganism, etc.) materials and 
involves the confinement of solid-liquid materials into capsules ranging in size from a few microns to 
a millimeter. In the preparation of food products containing probiotic cultures, microencapsulation is 
important as a useful method in terms of both ease of storage and long-term preservation of vitality 
(Kailasapathy, 2002; Ross et al., 2005). With the application of microencapsulation, better 
preservation of cell viability is ensured in adverse environmental conditions such as high temperature, 
high salt concentration, low pH and high bile salt. In this way, probiotic cultures with increased 
stability can maintain their viability during storage and pass through the gastrointestinal tract and 
reach the target area (Sabikhi et al., 2010). Alginate, chitosan, xanthan gum, cellulose acetate 
phthalate, whey powder protein, gelatin and carrageenan are some of the coating materials used in 
probiotic encapsulation. Sodium alginate is one of the most used materials in this field, as it has no 
toxic effect, forms a soft matrix with CaCl2 in the coating of sensitive materials such as 
microorganisms, is easily coated with microorganisms, is cheap and easy to find (Kailasapathy, 2002; 
Rodrigues et al.,

Material and Method

Materiel

Baker's yeast was used as research material. It belongs to the Saccharomyces species and 
Cerevisiae genus in its baker's yeast content.

The yeast used; It is from the group of single-celled organisms and is obtained as a result of 
Saccharomyces Cerevisiae

vary in size from 2- - ontains approximately 109

cells.

Microencapsulation process Muthukumarasamy et al. (2006) with the method developed with the 
modification of the method used. For this purpose, 20% yeast solution was immobilized in 50 g sterile 
alginate solution containing 2% sodium alginate using magnetic stirrer. The yeast solution 
immobilized in alginate was extruded into 500 ml 0.5 M CaCl2 solution, slowly, in droplets from a 
height of 30 cm using a sterile 21 G syringe, and the magnetic stirrer kept the mixing function at 300 
rpm. As a result of the chemical reaction between sodium alginate and CaCl2, an ionic cross-linking 
between the calcium ions in CaCl2 and sodium-alginate and gelling as a result occurred and calcium-
alginate microcapsules were formed. By keeping the calcium alginate microcapsules in CaCl2 solution 
for 30 minutes, the microcapsules gained a more rigid and robust form, and then the microcapsules 
were washed with sterile distilled water (Ellenton 1998). Whatmann #4 filter was used to recover the 
microcapsules from the CaCl2 solution containing the microcapsules. Microcapsules were stored in 

environments on the same day.

Opening microcapsules and counting bacteria

By using the microcapsules Na2HPO4 and NaH2PO4 containing yeast and 0.1 M phosphate 
buffer adjusted to pH 7.0, the capsules were opened and bacteria were released by using the 
mechanical effect of the stomacher device to degrade the capsules. For this purpose, 10 g capsule 
sample was homogenized in 90 g phosphate buffer in a stomacher device and bacteria were released, 
and counts were made on PDA agar by creating serial dilutions.

Investigation of viability of yeast in a model digestive system environment

For the model digestive system, taking the pH of the poultry digestive system as a reference, free and 
encapsulated yeasts were first kept at pH 2.5 (30-60 minutes), and then planted in PDA medium at the 

specified times by keeping them at pH 6.4 (30 minutes). Counts were made after 4-5 days of 
incubation at 25 0C.
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Results and Discussion

Release of microcapsules

Tablo .Opening rate of microcapsules , %

Log Ort % open rate

Capsule 2

22

phosphate 10 dk 4,43

4,524,6 55,72%

phosphate 4 saat 6,59

6,576,56 69,58%

The % viability rates obtained after 10 minutes and 4 hours of incubation in phosphate buffer 
were determined as 55.72% and 69.58%, respectively. When the results were evaluated, it was 
determined that the opening rate of the capsules was higher after incubation in phosphate buffer for 4 
hours. This is thought to be due to more exposure to the chemical environment and temperature.

Viability of yeast in the model digestive system environment

0 dk fosfat 30 dk 60 dk 90 dk 
% vitality 

reduction rate

Free yeast,  ort log 8,0 7,19 6,23 5,92 5,75 64,89

vitality reduction rate, % 10,20 31,40 9,25 12,95 -

Capsulated yeast, ort log 8,02 7,26 5,52 5,06 4,48 36,2

vitality reduction rate, % 11,55 15,42 5,28 2,87 -

When the viability reduction rates of free-form and capsule-form yeasts were examined in the model 
digestive system, it was determined that 64.89% of the free yeasts and 36.2 of the encapsulated yeasts 
lost their viability. In the light of these results, it is thought that encapsulation has a positive effect on 
the survival of yeasts in an acidic pH environment and increases the chance of yeast passing through 
the acidic stomach environment to the intestines, which is the main target region.

As a result of the literature review on the subject, it has been determined that studies on 
probiotics encapsulation have been carried out in the field of food and medicine. Since the digestive 
system conditions (pH and incubation times) used by the studies in the model digestive system 
analysis were taken as reference from humans, it is thought that it is not a healthy evaluation result to 
discuss these literatures and our findings together.
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Conclusion

According to the results obtained in the study, it was seen that the encapsulated yeasts preserved their 
vitality better than the free ones in the model digestive system environment. This work; It is thought 
that homemade probiotic effective foods that can be used as feed additives can shed light on the 
studies planned to protect their vitality by applying different encapsulation techniques.
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L.- ARICILIQDA ROLU

ES UM L. - CLOVER AND

N BEEKEEPING

f ls f doktoru.dosent. t Universiteti,

M qal d Trifolium L.-Yonca cinsinin bal ver n
nd l Trifolium L.-Yonca q dimd n bec ril

h m tibbd istifad olunan  d rman bitkisi, h m d k keyfiyy tli bal bitkisidir. Cinsin 
Az rbaycanda  23 -d is

-

-

v

olunur.

P t kd ngsiz v ngd olur. P t kd
t sonra is ri- l

ozun m xsus iyi var. Bir hektar yonca 

r: balver n bitkil Trifolium L., Fabaceae Lindl., Trifolium pratense L.

A B S T R A C T

Trifolium L.-Clover breed of representatives to investigate points in the article the Nakhchivan 
Autonomous Republic. Genus Trifolium L. -Clover old, is a perennial bean fodder crops cultivated. 
They both medical and medicinal plants used in high-quality honey plants is. In Azerbaijan spread 23 
species and Nakhichevan Autonomous Republic, 9 species are by sex. All regions of Azerbaijan are 
grown on 386 hectares clover plants.

Clover honey from a beehive, the new cream-colored is no color or more. A short time later he 
crystallized from the hive. The clover honey is very soft and have good taste. 300 kg of honey buys 
one hectare of Trifolium repens L. planted from the fields.

It has been established that alfalfa was cultivated in the Central Asian and South Caucasus republics 
5,000 years before our era and was used as fodder for livestock. Clover, used as fodder for cattle, 
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spread from the territories occupied by the ancient Median army. Geneticists have obtained about 50 
species. Blue-purple flowers are also used for decorative purposes. Clover, which blooms from spring 
to autumn, is very rich in nectar.

According to medical sources, clover has anti-inflammatory, antispasmodic, diuretic, antimicrobial 
and antioxidant effects. Due to its high content of vitamin B6, it accelerates the absorption of proteins 
in the body, and therefore athletes use it more. Thanks to its rich protein, vitamin and mineral content, 
alfalfa nourishes and strengthens the skin, prevents aging and increases the skin's resistance to harmful 
sun rays. It is also widely used in cosmetology.

No toxic effects of alfalfa were found. However, as it exacerbates tuberculosis and autoimmune 
diseases, its use is not recommended during those diseases and during pregnancy.

Key words: melliferous plant, beekeehbing, Trifolium L., Fabaceae Lindl.,Trifolium pratense L.

-

80-85%-dir, qalan 15-20%-

r Fabaceae Lindl. sil dir. F sil sind t xmin n
400 cinsi v sil v - mli sistematikl ri
t r find n t

r Fabaceae Lindl. lam tl r malik bitkil z r alaraq 
f sil sil y r.

1. Sezalpiniyalar - Caesalpinioidefe

2. - Mimosoideae

3. K p n klil r yaxud Fabalar - Papilionoideae, (Faboideae)

Paxlakimil r Az m d kild 69 cinsd birl hat edir. Bunlara 
r yerd rast g lm

d rman, texniki, b z k v bal ver n bitkil r kimi istifad edilir .

r-Fabaceae Lindl. f sil sinin
may nd l ri Trifolium L.-Yonca cinsin rdir. Trifolium L.-Yonca q dimd n

bec ril m tibbd istifad olunan  d rman bitkisi, h m d k
keyfiyy tli bal bitkisidir.

yy Orta Asiya v C
vv l bec

Trifolium L.-Yonca cinsin r bir v
ng v t n solark n qalan, az-

r c d k qrupu sas
ya uzunsov-x tti, 1-4 toxumludur. Qiym tli yem

v balver n bitkil rdir. Cinsin Az rbaycanda  23 -d is 2; 
s144).   
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Trifolium arvense L.- Trifolium pratense L.- m
Trifolium trichocephalum Bieb.- qs
edirl r (2; s144 ).   

kd kl nm raitin f rqlili 
tl r l rd

q d kl nm kl m
t istifad edirl h miyy tli bir nektar m nb yidir. P t kd n

man r ngsiz v ngd olur. P t kd t
sonra is - l
ozun m xsus iyi var. Bir hektar yonca ; 24-28).

-

0,2-0,3 qr, quru otunda 0,6-0,7 qr, yem vahidi 130- nan protein 9,0-16 qr, kalsium 1,5-
2,5 qr, fosfor 15-
150- -300 mq karotin Yem keyfiyy kdir (3; 332-337).

Yonca r kin sah sin yem bitkil risind k
aqrotexnika t tbiq edil raitind ild 4- r hektardan 70- v
ya 15-20 ton quru ot m kin sah l ri sas n aran v t l rd

olunur. 
v

lizin, metionin, trionin, triptofan, fenilalanin, arginin, histidin, pereonin v k
yemlilik d y rin f rql nir. Quru otun h r kq-

m l g tir r hsul verm kl l rl
z nginl rind
sah sind 100- kid 400-500 kq ammonium- ya 30-40 
ton peyin b rab d yonca 
v zolunmaz s l f bitkisidir. Yoncadan sonra bec ril n bitkil rin m -30 %- q d r

k eroziya prosesl rinin d
qabiliyy tin mizl nm sind d bu bitkinin rolu 

bec ril d ni yonca formal
m lumdur. ril Medicago sativa). Yonca tarlada 10-25 
il qala bilir. Lakin ilk 2-7-ci ill rd si m

azda f aliyy -60C temperaturda 
rm temperaturu is 18-20oC- -9oC-y

y si g r torpaq s thind
olsa 40o tirib m l bkar bitkidir. 

l nm kl m l bkar olur. Yonca 
lif torpaqlarda bec ril bil n bitkidir. Lakin nisb t

v ya q l
h ngl m d ril bil r (3; 332-337).

l fl r d il k r
l

l fl l ndirm nli 
ta d s pm k olar. D rind n sonra (yonca kinl l f
bitkisinin m nlik 4-6 sm d rinlikd

rm tl ndirm m d n sonra sah thi quruduqda 
olunur. T xmin n 2-3 h ft d rdikd
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-30 sm d rinlikd
m l v z olunur v olunmur. 

t q d
sind h miyy t

pinind avqustun vv li hesab oluna bil r. Bu 
pilm - q d r fasil olur v t rzind torpaq 

pinind is d nli bitkil rd n sonr ti sentyabr
edilir. 

vv lind s sonradan malalama 
- tic verir. Yaz 

s n yazda s f kultivasiya v
tamamil ziyy t g tirilm lidir. Sah d qiqlikl
vv ll rind z d l ndirir. Bunu n z r

alaraq yonca s t az zibill l pil c k
rilm sistemi s l fl rd g r s l hsul 

nlik d rhal 6-8 sm d rinliyind r torpaq quruyubsa sah vv lc
rdikd n sonra t m r hektara 100 kq fosfor, 30 kq azot, 

30 kq kalium (t siredici madd ) verib 28-30 sm d rinliyind
s pind rtil r qaysaq t r find n z d l nm sin (1; 24-28). 

tl yazda s pilm sin imkan verir. 
Az pini 20 avqustdan 20 sentyabrad

-d -d
tic l t yi razil rd -d n 20-d razil rd is -d n

aprelin 10-d k s r. Yonca ot almaq m qs dil bec rilm si n z rd -
pilm si m sl h -15 kq 

. S p n SUT-47, SZTN-47, SZT-
-3 sm d rinliy

tl ri v raitind h
ilind s k ot v toxum m kinl ri alaqlardan t

yy n edilm l rd qrunt suyunun 
s viyy sind rkibi v relyefind n, torpaqda olan ehtiyat n mlikd n v suvarma 

kinl ri birinci 
d f t torpaq- raitind bil pinind n

n q d r 2 d f sind ti suvarma mart 
d pinind n

sonra yonca sah sinin 2 d f t min edilir. 
n intensiv su s ti daxilind is

, y kl m nin vv lin q d
yonca kinl ri tez-

tl , yonca sah l ri h n sonra 2 d f -5 d f
n 5- vv

-
t r l -
yeml m l rind n (superfosfat) istifad edilm si bol m hsul istehsal etm kl rin 
fiz rkibind
s viyy sind n v rtl rd orta hesabla 600-800m3 /hektar q bul edilir. Az rbaycan 
Elmi T m l
ikinci ilind nm si 

rin z r rvericil rini qism n m hv edir v bitkil
tl ndirir.

Tam qiym tli m h miyy
sind bitkil l l rinin alt hiss sinin 

rur tini n z r n 7- klikd k m sl h
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bitkil verm qabiliyy
edir.

M qal d bu n tic y g lm k olar ki, Trifolium L.-Yonca 
cinsinin Az rbaycanda  23 -d is Trifolium L.-Yonca cinsin

ri q dimd n bec ril m tibbd istifad olunan  
d rman bitkisi, h m d k keyfiyy tli bal bitkisidir. Muxtar re
Trifolium arvense L.- Trifolium pratense L.- m Trifolium 
trichocephalum Bieb.- a qs
istifad edirl r d kan verir. 

eroziya prosesl rinin d tin malik 
mizl nm sind d

ki bec ril d lumdur. Medicago 
sativa-Adi yonca ril n yem bitkisidir. Yonca tarlada 10-25 il qala bilir. 
Lakin ilk 2-7-ci ill rd s si m onun kollanma 

aliyy ndirir. 

Y tibbi m qs dl iltihab leyhin , spazmolitik, diuretik, antimikrob v antioksidant 
tl rind n istifad edilir. T rkibind orqanizm

tl ndirir v d edilm si 
edilir. Z n v mineral t rkibi say sind yonca d

ml r
tl tind n kosmetologiyada olunur.

kin sah sin yem bitkil risind k
aqrotexnika t tbiq edil raitind ild 4- r hektardan 70- v
ya 15-20 ton quru ot m kin sah l ri sas n aran v t l rd g

olunur.

P t kd ngsiz v ngd olur. P t kd
t sonra is - l

ozun m xsus iyi var. Bir hektar yonca 

,  d rman bitkisi kimi tibbd v balver n bitki kimi 
z r kilm si v bec rilm si m qs d

1. X lilov V.X, Ki ik Qafqaz n "E" vitamini il z ngin olan yem bitkil ri, "T hsil" E M, Bak . 2012
2.

3. S f rova F.A.,  
Az rbaycan Milli Elml si, M rd kan Dendrarisi.  Beyn lxalq

-337

4. S f h rli bitkil t
Universitetinin elmi s rl -36

5.
// - . ,

-127

6. ; 5: 194-221.
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THE IMPORTANCE OF INNOVATIVE INVESTMENT IN MODERN PERIOD

Az t Aqrar Universiteti, llim

Az llim

ABSTRACT

The implementation of innovation-oriented processes of economic transformation in the period of 
modern development requires the formation of regional innovative systems of the agricultural sector, 
which are determined in terms of increasing the competitiveness of the country's economy. The 
optimal functioning of the innovation system of the agricultural sector depends on the state of its 
innovation potential and the level of development as an important link in the national innovation 
system, which in turn determines the economic growth of not only the region but the country as a 
whole. The set of measures for the implementation of state innovation policy in the agro-industrial 
complex is determined by the transformations that ensure the development of new progressive forms 
of innovative activity, taking into account the characteristics of agricultural production. The 
development of the agro-processing industry on the basis of the latest innovative technologies is 
supported by the state and developed through various economic regulations, which, along with the 
continuous supply of domestic and foreign markets with high quality local products, provide year-
round employment of farmers. and serves to form a culture of effective cooperation between 
commodity producers.Historically, depending on the level of development of the agrarian sector, the 
state policy regulates the emphasis on various priorities that can ensure the development of agriculture 
and processing industry. It should be noted that the modernization of agricultural production and the 
transition to innovative development, energy and resource-saving technologies can be accompanied by 
mass freedom of labor. In this regard, much attention should be paid to diversification, job creation, 
retraining and the organization of alternative activities in rural areas.

Keywords: Modern times, Agriculture, innovative system, investment

sinin innovasiyaya istiqam tl rinin 
nin xalq t s qab t qabiliyy t yin olunan 

k nd t s l b edir. K nd 
t s aliyy rm si milli innovasiya sisteminin 

ziyy tinin v viyy sinin 
sind

yin edir.Aqrar-s naye kompleksind t innovasiya siyas tinin h yata 
t dbirl r m cmusu k nd t s tl ri n z r

innovativ f aliyy r min ed yy n
edilir. Aqrar emal s nayesinin t
t r find n d st kl nir v lif iqtisadi t nziml m

k keyfiyy tli yerli m hsullarla t y
ail t s t sis il mt -
s m r li m d niyy t edir. Tarix n aqrar sah
s viyy sind nd t s emal s min ed bil c lif 
prioritetl r m verm t siyas ti il t nziml nir. Qeyd etm nd t s
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si v resurslara q na
t edil bil l ndirm y rinin 

k nd yerl rind alternativ f aliyy tin t
diqq t yetirilm lidir.

r: nd t s

Bazar iqt t
tli yy n probleml rl ll

istifad raitd metodoloji probleml
tli v qab

t dbirl ri, istehsala m nf t g tir min edilm si, onun regionlar v sah l
s rb s. amill rd  aliyy sir ed n n vacib 
amill rd tin investisiya siyas tidir. H r bir sah d aliyy ti il

h t t dbirl ri d tin investisiya siyas ti kimi xarakteriz
t rir ki, ist nil d investisiya bulu
investorlara m xsusdur. Bu o dem kdir ki, r investisiyala

investisiya . rif verm k olar: 
rinin m

rtl ndir n dig sabitliyidir.Bu sabitliyin ld
r c d investisiya investisiya layih l rinin 

s m r liliyin t n rtidir. 
r c d l sektorun f kisind n, laq l rinin 

intensivliyind viyy sind .
-texniki t r qqinin nailiyy tl

n ya m n rin h yata 
si", "yeni qayda" dem

m hsul v ya texnologiya, yeni hadis n z rd z riyy sinin ilk banisi Avstriya 
Sonradan bu n z riyy .Menil, Sovet 

t r find 1 sosial sah y elmi-texniki t r qqinin nailiyy tl rini 
t tbiq etm k aliyy aliyy ti h bil r. 

aliyy tin

tli elmi- si;

kmill si m qs di il m l rin v ziyy tind
keyfiyy t d ri etm maliyy l si;

yeni, q na
t tbiqi.

y ni, elm v
k s viyy h miyy t k

y miqdarda v min ed bil r. Az rbaycan 
bu sah d h l l ri h  Bazar 

l rind
t sdiql yir. 

h man t vermir. Bel ki, 
nub- l rind rir ki, onlarda olan 

1  
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sinin ldil ld
edilirs , bir o q d ri d rir 
olmaq t deyil. Burada cmind

ti, s m r liliyi v mlidir. 
m r liyini t min etm qiq m qs dl r, v zif l r v t l bl t

investisiya siyas ti t rtib ri v
yy n edilm lidir. Bu m qs d ti m rh l d iqtisadiyyatda 

investisiya kifay yy n olunur v onlar kifay t olmayan halda lav t dbirl r
vasit si il t l invest
istifad olunur. 2 s.7 tin investisiya siyas ti iqtisadiyyatda ki, 

r sah l r , prosesl r t sirini izah etm n v
r qab tqabiliyy tin investisiya-
innovasiya siyas zif l r qoyulur ki, 
onlar da bu siyas min v zif l

-

nailiyy tl rinin t tbiqinin 

- r qab tqabiliyy tli sah l min etm k;

- nin beyn lxalq m l r s viyy sin

-

- k m viyy sin nail olmaq;

- xarici ixrac v daxili t s.

Onu da qeyd etm zif l ri yerin yetirm innovasiya 
qiql y ehtiyac duyulur

-iqtisadi m qs dl rin t z r alaraq 
innovasiya v investisiya f aliyy tinin aktivl si Az rbaycan 
istiqam tl rd laq dar olaraq m l rin istehsalatda t tbiqi 
s m r ldilm sosial- s l l rind n birini 
t aliyy td olan t v maddi-texniki t
v ziyy ti novasiya prosesl
olan iqtisadi durum, maliyy -kredit sist istehsal sah l rin

.3 S.26  1994-
d n

Az nm si

r fl rd klifl t klifl r
h rt r nildikd n sonra 32 neft kontrak ldil

nin f aliyy ti il laq dar olan dig r sah l rind sin
t lb edilm sind Az
t r d qs

m qs dl xarici t r fl rl birg investisiya f aliyy rm t q d r
obyektiv xarakter ni komandada xarici investorlar 

iqtisadi sabitlik t bunlara baxmayaraq 
innovasiya prosesl rinin h si m qs dil y xarici investisiya c lb etm

yata kd olan investisiya layih l sind
miz yy n innovasiya elementl rini t c n texniki-texnoloji vasit l r

t modell etm t cr sind g
x ttini sas tutan Az qbul hesab edil bilm d
prezidenti qeyri- c r ncam 

mizd innovasiya prosesl rinin  sin ldil n

2 - -2012,s. 107 
3 ailiyy r.  
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investisiya siyas tinin t rkib hiss sidir. Lakin n z rd n yy n sah d texnoloji 
yenilikl r elm il hd t t sin , texniki-texnoloji 

yenil sin
ldilm sin t hsilin, elmin, t -

etdirilm sin

d biyyat

1. .
2. - -2012,s. 107
3. ailiyy s.
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ABSTRACT

In this paper, a brief introduction of Kenmotsu manifolds is given and the conharmonic curvature 
tensor of these structures is desribed, more precisely conharmonically flatness, quasi-conharmonically 
flatness and -conharmonically flatness are discussed. In this regard, relations between these kinds of 
manifolds to be Einstein and -Einstein are studied and some structure theorems are given.

Keywords: Kenmotsu manifold, conharmonic curvature tensor, conharmonically flatness, quasi-
conharmonically flatness, -conharmonically flatness.

MSC 2010 Classifications: 53C05, 53D15, 53C25

1. INTRODUCTION

De and Sarkar introduced the concept of Kenmotsu manifolds with indefinite metric and studied 
some properties (De and Sarkar, 2009). Singh et al. established the relationship between the Levi-Civita
connection and the semi-symmetric metric connection in an Kenmotsu manifolds. (Singh et 
al.,2014). Haseeb et al. discussed some results on an Kenmotsu manifold with a semi-symmetric 
metric connection and obtained the conditions for a semi-symmetric metric connection to be 
conformally flat (Hasseb et al., 2016).  Gowda et al. defined locally projectively symmetric and 
globally projectively  symmetric Kenmotsu manifold (Gowda et al.,2016). Vishnuvardhana
investigated some properties of quasi-conformal and concircular curvature tensors on Kenmotsu 
manifolds with respect to a semi-symmetric metric connection and studied concircularly flat 

Kenmotsu manifold admitting a semi-symmetric metric connection and showed that 
concircularly flat Kenmotsu manifold admitting a semi-symmetric metric connection is an 
Einstein manifold. (Vishnuvardhana, 2017). Haseeb studied some properties of projective curvature 

tensor in an Kenmotsu manifold with respect to the semi-symmetric metric connection (Haseeb, 
2017). Haseeb et al. discussed the conformal curvature tensor under certain curvature conditions for an 

Kenmotsu manifold with respect to the semi-symmetric non-metric connection. Haseeb et al. gave 
an example of a dimensional Kenmotsu manifold with respect to the semi-symmetric non-metric 
connection (Haseeb et al., 2018). Additionally, Sardar studied curvature symmetries in Kenmotsu 
manifolds (Sardar, 2020).

On the other hand, Ishii introduced the concept of conharmonic curvature tensor (Ishii, 1957). Then, 
conharmonic curvature tensor is studied for different manifold structures. Some of the recent studies 
are: Asghari and Taleshian investigated Kenmotsu manifold admitting a conharmonic curvature tensor 
(Asghari and Taleshian, 2014). Singh examined projective curvature tensor of Sasakian manifold. 
(Singh, 2015). Taleshian et al. discussed Sasakian manifolds satisfying certain conditions on the 
conharmonic curvature tensor (Taleshian et al., 2016).
curvature tensor for Sasakian Finsler structures on tangent bundles (Caliskan, 2017). 
Saglamer discussed Lorentzian Sasakian manifolds with conharmonic curvature tensor (Caliskan 
and Saglamer, 2018).

In this paper we studied conharmonic curvature tensor for Kenmotsu manifolds, more precisely 
we investigated flatness conditions of conharmonic curvature tensor for these structures.
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2. PRELIMINARIES

An dimensional smooth manifold is said to be an almost contact metric manifold
(Blair, 1976). If it admits a tensor field a structure vector field a form and an 
indefinite metric g such that

                                                                                                                                   (2.1)
                                                                                (2.2)                                                                                                  
                                                                             (2.3)                                

                                                                           (2.4)                       
              (2.5)

for all vector fields on where is or according to which is either is space-like or
time-like vector field and the rank of is Here denotes a set of all smooth vector fields 
of We also have

              (2.6)

If an contact metric manifold satisfies

                        (2.7)

where denotes the Levi-Civita connection of , then is called an Kenmotsu manifold (De and 
Sarkar, 2009). An almost contact metric manifold said to be Kenmotsu manifold if and only if 

                                                    (2.8)

Moreover, the curvature tensor , the Ricci tensor and the Ricci operator in an Kenmotsu 
manifold with respect to the Levi- Civita connection satisfy the following relations: (De and Sarkar, 
2009).

                                                                (2.9)

                                                               (2.10)

,                                                          (2.11)

                                                                  (2.12)

                        (2.13)

                                                          (2.14)

                                                                                                            (2.15)

.                                                                   (2.16)

It yields to

                              (2.17)

Definition 2.1. For an dimensional Riemannian manifold and the Ricci 
tensor of , in the case

,                                                               (2.18)

is verified for all vector fields on where is a function defined as , is called an 
Einstein manifold (Chen, 1973).

Definition 2.2. For a Riemannian manifold with the metric structure and the Ricci 
tensor of , in the case

                                                                                    (2.19)

is satisfied for all vector fields on , for the functions defined as , is called an 
Einstein manifold (Blair, 1976).
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Definition 2.3. The conhormanic curvature tensor of Kenmotsu manifold is described as 
follows:

(2.20)

for in the sence of Ishii (Ishii, 1957). 

3. CONHORMANICALLY FLAT KENMOTSU MANIFOLDS

Definition 3.1. The Kenmotsu manifold is called conhormonically flat if following 
relation holds:

                                                                                                                 (3.1)  

for 

The conharmonic curvature tensor represents the deviation of the manifold from flatness. A manifold 
whose conharmonic curvature tensor vanishes at everypoint is called conharmonically flat manifold.

Theorem 3.2. If the conhormonically flat Kenmotsu manifold is Einstein, then its 
curvature tensor is described by the following relation:

                                      (3.2)

Proof. If is conhormanically flat then (3.1) holds. By using (2. 20) in (3.1), we get

                (3.3)

for 

Because of is Einstein, (2.18) holds where is constant. By using (2.16) and (2.18) in (3.3), we have

                                   (3.4)

for 

By using (2.3), (2.4) and (2.11) in (3.4) and taking , we have the below relation:

                        (3.5)

for 

By changing is in (3.5), we get the following equation:

                                                                     (3.6)

for which means that or .

Due to (2.5) holds and also it is possible to get the below relation

On behalf of (3.5) and (3.6), if we take in (3.4), (3.2) is obtained.

4. CONHORMONICALLY FLAT KENMOTSU MANIFOLDS

Definition 4.1. If an Kenmotsu manifold is conhormonically flat, then following relation 
holds:

                                                                        (4.1)

for 
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Theorem 4.2. Suppose be an conhormonically flat Kenmotsu manifold, then it is 
Einstein.

Proof. If manifold is conhormonically flat, then (4.1) holds. Taking in (2.17), we 
get

(4.2)

for 

By using (2.4), (2.10) and (2.14) in (4.2), it takes the following form:

            (4.3)

for 

Taking in (4.3), we have

                                                               (4.4)

for . Namely, relation (2.19) holds and is Einstein.

5. QUASI - CONHORMONICALLY FLAT KENMOTSU MANIFOLDS

Definition 5.1. If is an Kenmotsu structure on and is quasi-conharmonically 
flat, then following relation holds:

                                                                                  (5.1)

for 

Theorem 5.2. Let be an Kenmotsu manifold, if it is quasi-conharmonically flat, then it is 
Einstein.

Proof. Due to manifold is quasi-conharmonically flat, the relation (5.1) holds

By using (2.14), (2.15) and (2.20) in (5.1), it takes the following form:

                                                                            
(5.2)

for .

With the help of the usage of the equations (2.4) and (2.16) in (5.2) and changing , we get

                                               (5.3)

for .

By using (2.13) in (5.3) and substituting , we have

                                  (5.4)

for . So, relation (2.19) is verified and is an Einstein manifold.

6 . COROLLARY
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1. If the conhormonically flat Kenmotsu manifold is Einstein, then its Riemann 
curvature tensor is described by (3.2).

2. If an Kenmotsu manifold is conhormonically flat or quasi-conharmonically flat, 
then manifold is an Einstein manifold.

3.
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ABSTRACT

The object of this paper is to discuss some results on curvature relations of Kenmotsu manifolds. 
By the use of this perspective; the projective curvature tensor of Kenmotsu structures are given 
and some theorems depending on these curvature results under certain conditions are proved. 
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1. INTRODUCTION

The notion of Kenmotsu manifold is introduced by De and Sarkar (De and Sarkar, 2009).
Subsequently, Kenmotsu manifolds are studied via Levi Civita connection and the semi-symmetric 
metric connection by Singh et al., Haseeb et al. (Singh et al.,2014, Hasseb et al., 2016). Additionally, 
Gowda et al. defined locally projectively symmetric and globally  projectively  

symmetric Kenmotsu manifold (Gowda et al.,2016). Haseeb studied some properties of 
projective curvature tensor in an Kenmotsu manifolds with respect to the semi-symmetric metric 
connection (Haseeb, 2017). Haseeb et al. researched for the conformal curvature tensor under certain 
curvature conditions for an Kenmotsu manifold with respect to the semi-symmetric non-metric 
connection. Besides, Sardar studied curvature symmetries in Kenmotsu manifold in 2020 (Sardar, 
2020). 

Furthermore, Weyl projective curvature tensor is described for a Riemannian manifold in order 
to measure derivation from projectively flatness in 1953 (Yano and Bochner, 1953). Followingly, 
Pokhariyal and Misra declared projective curvature tensor with its basic physical and geometric 
properties in 1970 (Pokhariyal and Mishra, 1970). Ojha investigated the properties of projective 
curvature tensor, besides introduced the concept of projectively flat Sasakian manifolds (Ojha, 
1975, Ojha, 1986). Chaubey and Ojha, studied properties of projective curvature tensor in different 
manifolds (Chaubey and Ojha, 2010). Singh worked on projective curvature in Sasakian manifolds 
(Singh, 2015). Saroja Devi and Singh investigated the properties of projective curvature tensor on 
Kenmotsu manifolds (Saroja Devi and Singh, 2015). Caliskan and Dayan studied flatness of Weyl 
projective and projective curvature tensors of Kenmotsu Finsler manifolds. (Caliskan and Dayan, 
2019). Besides, the authors gave some special curvature conditions including Weyl projective, 

projective and concircular curvature tensors of Kenmotsu Finsler manifolds (Caliskan and Dayan, 
2019).

In this study, we discussed some certain projective curvature tensor conditions for 
Kenmotsu manifolds.

2. PRELIMINARIES

An almost contact structure on a dimensional differentiable manifold is a triple 
where is a tensor field of type is a form and is a vector field such that

                                                                                                                      (2.1)
                                                                                (2.2) A
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differentiable manifold with an almost contact structure is called an almost contact manifold. An almost 
contact metric manifold is an almost contact manifold endowed with a compatible metric . An almost 
contact metric manifold is said to be an almost contact metric manifold if

                                                                                                         (2.3)                                
                                                                           (2.4)

                               (2.5)
                                                     (2.6)

for all vector fields on where is space-like or time-like but it is never a light like vector 
field. or according to which is either vector field and that is (De and Sarkar, 
2009). In this case, is an contact metric manifold. An contact metric manifold is called an 

Kenmotsu manifold  if

(2.7)

holds, where is the Levi-Civita connection of An almost contact metric manifold is called 
Kenmotsu manifold if and only if 

                                                                           (2.8)

The following conditions holds in an Kenmotsu manifold:

                                                                 (2.9)

                                                               (2.10)

,                                                          (2.11)

                                                                                            (2.12)

                                    (2.13)

                                                                                                           (2.14)

                                                                                                                               (2.15)

                          .                                                                (2.16)

for all vector fields A relation between the curvature tensor , the Ricci tensor and 
in an Kenmotsu manifold with respect to the Levi-Civita connection satisfy

the following relations: (Venkatesha, 2017).

Definition 2.1. Let and be an dimensional Riemannian metric manifold and a 
tensor field of type If following relations hold;

where is a local orthonormal base of vector fields of , is called the Ricci 
curvature tensor (Yano and Kon, 1984).

It yields to

                              (2.17)

for for an Kenmotsu manifold.      

                                             

Definition 2.1. Let be an dimensional Riemannian manifold. If the Ricci 
tensor of satisfies the following relation
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                                                                                                  (2.18)

for where is a function defined by; , then is called an Einstein manifold 
(Bejancu, 1986).

Definition 2.2. Let be an almost contact metric structure on . In the case below 
relation is satisfied for the Ricci tensor of 

                                                                                 (2.19)

for where and are scalar functions, is called an Einstein manifold (Kenmotsu, 
1972).

Definition 2.3. The Weyl-projective curvature tensor of an Kenmotsu manifold is given 
by

                                                   (2.20)

for all vector fields in the sence of defined in (Yano and Bochner, 1953).

3. KENMOTSU MANIFOLD SATISFYING

Definition 3.1. The projective curvature tensor of an Kenmotsu manifold is given 
by

. (3.1)          

for all vector fields on where defined by (2.16) (Pokhariyal and 
Mishra, 1993).

Theorem 3.2. An n-dimensional Kenmotsu manifold satisfying

                                                                                                                         (3.2)

is an Einstein manifold.

Proof. If satisfies then we get

                                                                                          (3.3)

for all vector fields 

By using (2. 11) in (3.3), we have the following relation

(3.4)

If we take in (3.4), we have

(3.5)

By using (2.4), (2.10), (2.14) and (2.16) in (3.1) and taking inner product by , following relations are 
obtained

                                                                                  (3.6)

                                                                                                                          (3.7)

Moreover, taking in (3.6) and using in (3.7), we have

                                                                                                                    (3.8)
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                                                                                                   (3.9)

Using (3.6), (3.7), (3.8) and (3.9) in (3.5), we have

                                                                       (3.10)

So, we get the following relation

                                                                                (3.11)

If we take in (3.11),

                                                                                               (3.12)

is obtained. By using (2.11) in (3.12), we have

                                                        (3.13)

Hence, relation (2.19) holds, so manifold is Einstein.

KENMOTSU MANIFOLD SATISFYING

Theorem 4.1. If an n-dimensional Kenmotsu Manifold satisfies the condition

                                                                           (3.14)

then it is an Einstein manifold.

Proof. Assume be an n-dimensional Kenmotsu manifold satisfying 
implies that

                                                    (3.15)

for all vector fields 

By using (3.1), (2.4) and (2.11) in (3.1), we get the following relations:

                                                     (3.16)

                                                                           (3.17)

By the use of (3.16) and (3.17) in (3.15), we find

                                                                                             (3.18)

is obtained. By using (2.14), (2.15) in (3.18), and taking in (3.18) we get,
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        (3.19)

By using (2.14), (2.15),  (2.16)  in (3.19) we get,

So, relation (2.19) is verified that means manifold is Einstein.

5. COROLLARY

1. For an Kenmotsu manifold, if  
commutes with and it is an Einstein manifold.

2. For an Kenmotsu manifold, if  is satisfied, then manifold is an 
Einstein manifold.
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QURU ROLU

THE ROLE OF MICROMISCETES IN  BIOMONITORING  OF DRY  ECOSYSTEMS

bn m

Az t Pedaqoji Universiteti,

l kl r planetimizin ekosisteminin sas t rkib hiss sidir. Ekosisteml rd l kl r
bi laq l

edirl r birincili v ikincili m heyvani m li
ri regenerasiya edirl r.Bu orqanizml rin ekosisteml rd bel

rl birg t m l g

ri  m nims m qabiliyy tin v ekoloji plastikliyin l kl r
sir  

n tic sind biosferd n d l k orqanizml getdikc daha 
l k birlikl rinin  antropogen tra t olunan prossesl r  

t nziml m mexanizml ekosisteml rd l rin 
m hvin s b b ola bil d ricil rin bioindikasion  
qiym tl ndirilm sinin  h miyy razil

T kontrol (t sir
m s s l ri v yol k razil rind n l r

rin t sirind n  mikromiset birlikl rinin  t bii 
d nliyinin  k miyy t v keyfiyy ricil rind n istifad

h tic l ri(urbanizasiya rir ki, burada  funksional 
c h td l m l g lir ki, bunlar h h

l kl lif ekolo-trofik 
f rql h d sas funksional 

l kl rin t h r
ekosisteml rind t ndiricil rind n

rkibind v r
dqiqatlar mikromisetl r v sir m

razil rin bio sin dir.T y n bir qrup 
l - v

zootoksik t sir malik  toksinl kild sintez ed n tipik olmayan v rdir. Bundan 
yy raitd lif ekolo- rinin 

bioindikasiya s m r liliyi f rqli ola bil r.

Bel likl tli t sirl rini 
izl m tidir.  Dig r orqanizml rl istifad l kl r traf 

nziml nm sin k edir v texnogen t sirli   ekosisteml rin  ekoloji v ziyy tinin  
k edir.

r: bioindikasiya , mikromiset birlikl razil r

ABSTRACT

Mushrooms are a main component of our planet's ecosystem. Fungi play a special echo 
horizon in ecosystems and link between animate and inanimate nature. They also manage the 
functions of the ecosystem - primary and secondary fertility, regenerating biophilic elements by 
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breaking down plant and animal remains. Such an important role of these organisms in ecosystems 
arose in the process of their evolution together with plants.

Fungi are incomparable among living organisms due to their ability to assimilate environmental 
environments and their ecological plasticity. However, changes in the biosphere as a result of active 
anthropogenic impacts are increasingly affecting the habitat of fungal organisms. Processes 
accompanied by anthropogenic transformation of fungal communities can lead to disruption of 
regulatory mechanisms, the balance of biosynthesis and the destruction of organic matter in 
ecosystems. Therefore, the importance of bioindicative assessment of mycological indicators in 
biogeocenoses is relevant for biomonitoring of contaminated areas.

In the course of the study, samples were taken from chestnut forest soil as a control (clean) soil, 
and from industrial enterprises and roadside areas as anthropogenically affected soil. Quantitative and 
qualitative indicators of natural variability of micromycetes under the influence of man-made factors 
were used in the study.

The results of the study of urban lands (urbanization area) show that functionally different fungal 
associations are formed, which differ even from the city's intact forest park lands by the presence of 
fungi, species composition, structure and abundance of different ecological-tropical groups. 
Degradation of the natural complex of cellulolytic fungi, one of the main functional groups of 
biogeocenoses, has been recorded. Changes in the composition and structure of soil mycobiotics occur 
in urban ecosystems, aimed at the degradation of natural trophic groups and the stimulation of groups 
that develop on organic pollutants. These studies are a good example of the use of micromycetes and 
their trophic groups for biomonitoring of anthropogenically affected areas. A number of species of 
fungi have been of particular interest for bioindication in the study. These are non-typical or rare 
species that actively synthesize toxins with antibiotic, fungicidal, phyto- and zootoxic effects. In 
addition, it was found that the bioindication efficiency of micromycetes of different ecologic groups 
may be different under the same conditions.

Thus, an important advantage of bioindication is the ability to track long-term human impacts on 
the environment. Among other organisms, fungi used in biomonitoring help regulate the environment 
and help predict the development of the ecological status of man-made ecosystems.

Keywords: bioindication, micromycetic associations, contaminated areas

.

l kl r al mi  planetimizin h m bitki, h m d
heyvani tl r malik rdir. sind ist r quruda 
,ist rs d orqanizml r qrupudur. lif ekosisteml rd ki l kl r

v bi t ekohorizont   v laq l [4, 5]. H
edirl r birincili v ikincili m , bitki v heyvani m li 

la biofil elementl ri regenerasiya edirl r.Bu orqanizml rin ekosisteml rd bel
rl birg t m l g

l kl nil n raitind
qadirdil r.  ri  m nims m qabiliyy tin v ekoloji 

plastikliyin l kl r Buna baxmayaraq, 
sir  n tic sind biosferd n d l k orqanizml rinin

getdikc rir. l k birlikl rinin antropogen 
il t olunan prossesl r  t nziml m mexanizml
ekosisteml rd l rin m hvin s b b ola bil r. d , mikoloji 

ricil rin bioindikasion qiym tl ndirilm sinin h miyy ti , razil rin biomonitorinqi 
aktual hesab olunurlar l kl rin texnogen t lif s viyy v keyfiyy raitind

d nliyin dair t dqiqat metodu, t tinin qiym tl ndirilm sind istifad
bar d imkanlar v d edir.

d , texnogen t sirl ri qiym tl ndirm l k birlikl rinin biotik 
parametrl ri sistemin b zi ricil r daxil etm k m sl h

-kultural tipi,
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izoferment markerl ri v .s). tl rk rtl rd n
az d n lam tl r lidir.

makromisetl rin raitin
s viyy sini  qiym tl ndirm y imkan ver ]. 
Bununla l kl ricil rinin bioindikasiya h miyy ti v ekoloji 
informativliyi h l d t dqiq edilir. l k kompleksl rinin t rkibi v yi r

-
kimy tl rind ki d l r find n yeyilm si 
zaman meydana g lir. N tic d l say t rkibi  bu  amill rin 
m kan v zaman daxilind d nliyind

Mikromisetl rin  t yy lumat 
ld etm yin  sas yolu mikrobioloji  kim etm k, sonra crid 

t miz m .Texnogen amill ri qiym tl ndirm
mikromiset birlikl rinin t bii d nliyinin t dqiqind miyy t v keyfiyy t

ricil rind n istifad olunur.

T bii v texnogen t sir m nm yin 
n sad v n - ti, 

. ni, 
torpaqda v dig r substratlarda  sporlar v mitselil nm y mikromiset 
kompleksl dqiq edm y imkan verir.

T t antropogen 
t sir m s ss l ri v yol k razil rind n

l l rind n suspenziya h
rin 4sm2 sah y b rab

ngl yicil ril Calcofluor v ya CFW- % 0.001) mikroskopda 
mikromisetl rkibi ( h

v morfobioloji 

tic l ri r statistk  olaraq  5 t krarda h yata 

h tic l ri (urbanizasiya rir ki, burada  funksional 
c h td n l k m l g lir ki, bunlar h h

- h r razil rin t
l kl ri lif ekolo-

f rql h r d sas funksional qruplardan biri olan 
l kl rin t

rkibind d
zamanda, peptonolitik  v l kl rin kompleksind rkibind
d

tic l r sas h l l kl
rin 

likl h r ekosisteml rind t bii trofi
ndiricil rind

t rkibind v dqiqatlar mikromisetl r v
en t sir m razil sin

dir.
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T y l
Bunlar antibiotik, funqisid, fito - v zootoksik t sir malik  toksinl kild

sintez ed n tipik olmayan v tl r
malik  qurumaya v sirin min ed ngli piqmentl r var. h r

ngli piqmentl
. Eyni zamanda, Alternaria, Cladosporium, Ulocladium v s . kimi  

cinsl rin potensial  patogen v allergen kimi h miyy r t r ngli 
rin 

rinin 
lif f sill rind v lif yerl rind - torpaq, hava v

q d
m nlikl rd v l kl rin d Buna 

d , torpaq mikromisetl ngli miseli -
70% -d nm ricisidir. tl melanin piqmenti, 
z h rli birl l ri z r rsizl qabiliyy tin , orqanizml rin  raitd s

r. ngli mitselil r t dqiq edil rk n , 
ndiricil rin l z r .

Torpaq m hlulundan r ngli madd l r, m s l n, humin birl l l
ed texnogen razil rd ngli mitselil ri mikroskopik dqiq 
ed rk n, paralel olaraq melanin piqmentl rini sintez ed l kl

yy nl si d n z r

T l fitotoksinl m l g lm yy n
r, l kl rl z nginl n sonra, 

l kl sini t min ed lif substratlar lav etdikd n
likl l kl ndiricil ri hesab edl

bil r.

yy raitd lif ekolo-
mikromisetl rinin bioindikasiyon s m r liliyi f rqli ola bil r.M s l m
fitopat l kl rin reaksiya 

verir,    bitkil rl laq li  
fitopatogenl rd (obliqat biotroflar) is , morfoloji kultural lam tl r  fizioloji v biokimy vi 

ricil rd n daha az t raitd insanlar v h rli olan ikinci d r c li
metabolitl r istehsal ed l kl rtl ri daha az t dqiq 

Hal- l kl rind n d d n
Fusarium cinsinin toksin m l g tir n rinin 
n t li olan aflotoksinini rm k olar. Aflatoksinl rin  makroorqanizml r mutagenlik, 

kanserogenlik, teratogenlik, hepatotoksik kimi t siril ll ri 
t r find rilirdi, lakin indi bu toksinl nd l ri t r find n
istehsal oluna bil c ri: A. parasiticus,A. glaucus, 
A. niger, A. fumigatus v h tta Penicillium cinsinin - P. citrinum, P. digitatum v s. ri , dig r
mikromisetl is Alternaria,Cladosporium, Helmintosporium, Paecilomyces,Sporodesmium 
v cinsl ri d toksiki ola bil r.

Tipik torpaq sakinl ri- nd l ri  toksin m l g tir nl r kimi 
l kl r bii ekosisteml rd sas n c nub enlikl rind isti, 
raitind rinin t raitind

torpaqda v dig rind Aspergillus cinsin l kl lifliyi 
tl r. Bel ki, t bii ekosisteml rd ki antropogen d l k birlikl rind

d r s b b olur ki,bunun n tic sind d l kl rin t
h h r t zon

Aspergillus cinsin tl nm olunur. Mikotoksinl
istehsal ed l rinin dig r mikroorqanizml r il r qab td , raitd
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k edir; bu s b bd n d antropogen t sir m m l
g tir n mikromisetl

Peptonolitik mikromisetl r kompleksind Fusarium, Cladosporium, Aspergillus cinsl rinin 
nd l rind h miyy tli d r c d keratinolitik mikromisetl r kompleksind is

t r (Artroderma uncinatum, Chrysosporum tropicum v F. 
oxysporum.) qeyd h rin potensial patogen 

h r razil rin sod- d
t sdiql l kl
s b b ola bilirl r.

M h raitd n f rqli olaraq mikromisetl
klind likl h

l d -mikroskop  metodu  il t dqiq edil n
torpaq mikromisetl rin  spor v si antropogen t sir
bir indikator  hesab olunur.

uzun m tli t sirl rini izl m k
tidir, instrumental metodlar is ndiricil rin t rkibini 

qiym tl ndirm y imkan verir lif  t viyy l rind l kl rin 
tl rinin t yy n  ekosisteml qs dl rin

cavab ver n metodlar t qdim edir. Mikoindikasiya lif kimy ndiricil rl
xroniki v k nm rind . dig r orqanizml rl istifad olunan

l kl r nziml nm sin k edir v texnogen t sirli   ekosisteml rin  ekoloji 
v ziyy tinin k edir. 

:
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A NEW METHOD FOR MANUFACTURING OF ROPES USED IN NET OR ROPE CLIMBING 
GAME GROUPS
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Anahtar Kelimeler:

ABSTRACT

Nowadays, climbing game tracks are available for children and for young people and adults. Some of 
these game tracks are climbing tracks designed as a net. Other ones are climbing groups comprising 
ropes and similar structures that are suitable for gripping by the hand. There are also game tracks that 
include both basic game tracks or have different designs while maintaining the fundamental 
characteristics. However, their common characteristic is that they allow people to try to grasp the rope 
or net tightly and play or do exercise with an experience close to the natural environment. For this reason, 
yarns (strings) made of materials such as nylon, polypropylene or polyester are either directly knitted or 
adhered with chemical adhesives on steel wires. However, during its use, the knitted or adhered yarns 
(strings) on the steel wire are opened, disorganized or worn. This causes the wires to corrode and / or 
wear under ambient conditions and thus shorten the life of the ropes.
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In this study, a solution has been developed to provide a rigid coating of these yarns on the wires. In our 
study, after the threads were wound on the wires, the steel wires were heated by an electromagnetic 
induction current and thus, the threads on the steel wires were softened with the effect of the heat. Then, 
during cooling, the threads harden and partially adhere to each other. Due to this heating process, the 
temperature was kept under control in order to prevent the properties of the steel wires from 
deteriorating. After the wires were produced, they were tested with tensile test, hardness and 
metallographic examination methods, and changes in their properties were controlled.

Keywords: production of rope, induction, playground

oyun

)
deneyim ve fiziksel 

(Parsons, 2011).

in

dikkat seviyelerinin ve fiziksel aktivite
. ( 2015; Burdette 2005; Wickel, 2013)

nli olmayan yerlerde oyun 
oynamaya sevk etmektedir (Bixler ve Floyd, 1997). Bu nedenle, 

da ,
girmeyi ve birlikte hayal etmeyi, meyi ve 
kararlar alma , (Ball, 2002).

/
risk 

Bu nedenle

(Sandseter, 2010).

olmadan, kendilerini test etme 
(Hanrahan ve Duncan, 2019). Bu n

. hem 
mekte ve hem de 

mektedirler. 

oyun ekipman "halat" tabiri genellikle 
Bir , naylon, 

bir veya daha fazla katmandan, belirli bir 
desende . Teller ise 
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genellikle merkezdeki ler .
en .

(Chaplin, 2005). Genel bir 
kural olarak, teller halat tellerden

bir halattan daha ve daha yorulma direncine sahiptir
(Union Rope, 2016) . nedenle 

naylon, polipropilen, polyester gibi 

deki iplikler 

metalografik muayenesi 

MATERYAL VE METOT

n
polyester (PES) 

. halatlar ki polyester (PES) ipliklerin
r.

ik 
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ve i
polye tellere ait kimyasal analiz 

Tablo 1 Ck80 (AISI 1080) 

%C %Mn %Si %P %S

0,83 0,5 0,21 0,011 0,012

O

OC derece olmak
Tablo 2

2. Halat
p

2.3 Tel
3.  
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Tablo 2

Frekans

6-12 KHZ 60 KVA 90 A

Elde edilen numunelerin Nikon Epiphot 200 Metal Mikroskobu 
EmcoTest Durascan 

sertlik ve Shimadzu  UH-
day

% 4 k picral 
4mg picrik asit ve 100ml etil alkol) 5-15

leri oda 
10 mm/dak la . nucunda elde edilen 

la

taki
ait 

100O

a                                                                         b

(a) ve i tel

Uygulanan
polyester (PES) ipliklerin

.  
. Bu 
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a                                                                         b

(a) g ve (b)  
i

a                                                                         b

(a) g ve (b)  
i

G
mi 

me

a                                                                         b

7. Sertlik ve (b)  i
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2 iken i
2 2

. G
,3

Tablo 3. Geleneksel ve i

2) 2)

1 2192,80 5,90 1980,60 7,34

2 2122,07 5,78 2086,70 7,12

3 2086,70 6,10 2051,33 7,25

4 2122,07 5,67 2015,96 7,45

5 2157,43 6,01 1909,86 7,56

6 2263,54 5,72 2015,96 7,56

7 2051,33 6,22 2015,96 7,32

Ortalama 2142,277 5,914 2010,91 7,37

ve i

polyester (PES) ipliklerin
erin

130N/mm2

kabiliyetini 
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- 
CROCIDURA GUELDENSTAEDTII PALL 1811  (

MORPHOLOGICAL FEATURES  OF CROCIDURA GUELDENSTAEDTII PALL IN ZAGATALA AND 
KHACHMAZ REGIONS OF AZERBAIJAN 

, 

. Bu m qal d  Az sind
 aid 20 heyvandan istifad lam ti 

 f rql yy n etm y lam tl rd
rql t t cridi il  laq dar ola bil r.  

r: Crocidura gueldenstaedtii, kronoloji, kandilobazal. 

    Abstract. This article uses 20 animals belonging to the genus Crocidura gueldenstaedtii taken from 
two regions of Azerbaijan (Khachmaz and Zagatala regions) and compares 14 morphological features. 
We tried to identify similarities and differences between them. The detection of significant differences 
in several symptoms may be due to their long-term isolation 

Keywords: Crocidura gueldenstaedtii , cranological, condylobasal. 

 Az rbaycanda h ratyey nl r
parametrl nilm si, sas n, 30-40 il bundan vv l  t Crosidura gueldenstaedtii Pall 

lam tl rin  m qal y  rast g kb rov, 
r istisna olmaqla dig

hesab edilir. 

 Material v  Metodika. l l rd
l l

rdl
si (b d ri- eksteryer) rg r, b d si is  aptek 

t r zisind  0,1 qram d qiqlikl

         M qal d raitind xsi v
istifad  

 N tic  v  . d
rdl rd  60,3-64,9 mm, erk kl rd  57,7-68,2 mm-  b rab

rin b d -68 mm, erk kl rin is  63,5-74,9 mm-dir. Erk k f rdl
f -45 mm , 42,1-

44-47,8 mm v  40,5-50- mm- rdl
f nc -12,9 mm ,12-12,8 mm v  12,3-13,9 mm, 12,9-14
mm, P nc  h m erk k , h m d rdl rql l ri
6-8,9 qr , 6,5-9,3 qr v  6,2-8,3 qr, 7,7-11,2 qrama b rab rdir. Erk k f rdl rq var. 
K ll -18,3 mm, 16,6-18,2 mm v  16-17,6 mm, 15,5-19 mm-
f rdl r yy n edilir. K ll -18,6 , 17-19,2 mm v  17,2-
18,9 mm, 18,3-20 mm-dir. Erk k f rdl -8,4 mm, 7,2-
7,7 mm v  7-7,9 mm, 7,4-8,6 mm, erk kl rg si -
7,6 mm ,7-7,1 mm v  7,3-8 mm, 7,6- rg -6,6 mm, 5,2-6,8 mm v
5,7-7,2 mm,5,3-7,9 mm-  b rab rdir. Bu lam  h m erk k , h m d rdl
f -8,8 mm, 7,5-8,9 mm v  7,9-8,4 mm, 7,5-
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-5,2 mm, 4-4,8 v 4,5-5 mm, 4-5,2 mm, ns nin maksimal eni 6,4-7,4 mm, 6,7-7,6 mm v
6,3-7,7 mm v  6,3- -8,8 mm, 7,6-9,6 mm v  8-9,8 mm , 9,3-
10,6 mm-dir. Bu lam  erk k f rdl ll -
5,8 mm, 4,1-5,6 mm v  4,5-5,3 mm 4,5-6,1 mm-  b rab rql yy n edilm

t t cridi il laq dar ola bil r.  

d n v  k ll rinin d nliyi (C dv l 1). 

B d ri 

 n lim M m Cv n lim M m Cv t 

1. B d -L  5 60,3-
64,9 

63 0,5 2 3 5 58,5-68 63,68 2,
2 

4,
4 

6,
9 

0,
3 

 5 57,5-
68,2 

63,1 1 3,8 6 5 63,5-
74,9 

69,8 2 4,
1 

5,
9 

3 

2. -
C 

 5 42-45 43 0,5 1,4 3 5 44-47,8 45,58 0,
8 

1,
6 

3,
6 

2,
86 

5 42,1-
46,2 

44 0,4 1,8 4 5 40,5-50 44,6 2 3,
7 

8 0,
3 

3. P nc -Pl  5 11,8-
12,9 

12,1
6 

0,1 0,4 3,5 5 12,3-
13,9 

13,08 0,
3 

0,
6 

4,
8 

3 

5 12-12,8 12,3
6 

0,1 0,3 2,4 5 12,9-14 13,6 0,
2 

0,
4 

2,
9 

6,
2 

4. -G 5 6-8,9 7,1 0,3 1,1 15 5 6,2-8,3 6,86 0,
4 

0,
9 

13
,2 

0,
48 

5 6,5-9,3 8,28 0,3 1,2 14 5 7,7-11,2 9,46 0,
7 

1,
35 

14
,3 

2,
03 

5. K ll
uzunlu -BAS

5 16,9-
18,3 

17,6
8 

0,2 0,6 3,4 5 16-17,6 16,86 0,
3 

0,
65 

3,
8 

2,
27 

5 16,6-
18,2 

17,8 0,2 0,6 3,4 5 15,5-19 17,74 0,
7 

1,
4 

7,
83 

0,
08 

6. Kandilobazal
uzunluq-CBAS

5 17,7-
18,6 

18,1
2 

0,1 0,4 5,6 5 17,2-
18,9 

18,1 0,
3 

0,
7 

3,
9 

0,
07 

5 17-19,2 18,4
2 

0,2 0,8 4,3 5 18,3-20 19,5 0,
3 

0,
68 

3,
83 

3 

7. 
-PAL

5 7,3-8,4 7,72 0,1 0,5 6 5 7-7,9 7,62 0,
2 

0,
38 

5 0,
5 

5 7,2-7,7 7,38 0,05 0,2 3 5 7,4-8,6 7,92 0,
2 

0,
5 

6,
3 

2,
7 

8. 
c rg sinin 

-T1

5 7-7,6 7,24 0,1 0,3 4 5 7,3-8 7,6 0,
1 

0,
33 

4,
4 

2,
57 

5 7-7,1 7,08 0,01 0,0
5 

0,7 5 7,6-8,5 8,08 0,
2 

0,
4 

5 5 

9. 
c rg sinin 

-T2

5 5-6,6 5,76 0,2 0,6 10 5 5,7-7,2 6,34 0,
3 

0,
6 

9,
6 

1,
6 

5 5,2-6,8 5,82 0,2 0,7 3 5 5,3-7,9 6,64 0,
5 

1,
1 

16
,6 

1,
64 

10 Beyin kapsulunun 
eni-CAP 

5 7,5-8,8 8,2 0,1 0,5 6 5 7,9-8,4 8,18 0,
2 

0,
1 

2,
4 

0,
14 

5 7,5-8,9 8,32 0,1 0,5 6 5 7,5-8,5 8,02 0,
2 

0,
4 

5 1,
5 

11 
eni-

5 4,4-5,2 4,74 0,1 0,3 6,3 5 4,5-5 4,76 0,
1 

0,
2 

4,
2 

0,
14 

5 4-4,8 4,56 0,1 0,3 6,6 5 4-5,2 4,62 0,
2 

0,
4 

9,
4 

0,
3 

12 ns nin maksimal 
eni-OC 

5 6,4-7,4 6,82 0,1 0,4 6,5 5 6,3-7,7 6,86 0,
3 

0,
53 

7,
7 

0,
13 

5 6,7-7,6 7,12 0,1 0,3 4,2 5 6,3-7,5 6,96 0,
2 

0,
5 

7 0,
8 

13 
-RC

 5 7,9-8,8 8,54 0,1 0,4 4 5 8-9,8 8,86 0,
4 

0,
74 

8,
4 

0,
8 

5 7,6-9,6 8,66 0,2 0,8 9 5 9,3-10,6 10,1 0,
2 

0,
4 

4 4,
8 

14
. 

K ll nin 
-HCK

 5 4,3-5,8 5,18 0,2 0,6 12 5 4,5-5,3 4,94 0,
7 

0,
34 

6,
8 

0,
33 

5 4,1-5,6 4,9 0,2 0,6 12 5 4,5-6,1 5,3 0,
3 

0,
6 

11,
5 

1 
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d biyyat.

- -63 

C. Gueldenstaedtii (INSECTIVORA, SORICIDAE). . 
721-730

-
. , 

-

(CrociduragueldenstaedtiiPall.), 
- -31 

6.
-
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