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ARTICLE
ABSTRACT INFO

In this study, some growth parameters, protein content and fatty acids properties of ten different sesame Research article

populations cultivated in Southeastern Anatolia were investigated. Protein and oil contents of the Received:
populations varied between 19.60-24.85 % and 30.16-40.36 %, respectively. Oleic acid (43.42-45.05 17.05.2022
%), linoleic acid (38.12-39.80 %), palmitic acid (9.33-9.83 %) and stearic acid (5.33 to 5.63 %) were

the predominant compounds of the seed oil. Cultivated populations exhibited significant differences in ﬁcggpégg's
relation to seed yield, seed number per capsule, and 1000-seed weight. Furthermore, seed yield was R
significantly predicted by oil content and plant height according to the results of multiple linear Keywords:
regression analysis. Fatty acids, Oil and

protein contents,
Sesame, Sesamum
indicum L.

Giineydogu Anadolu Menseili Bazi Susam Populasyonlarinin Morfolojik Ozellikleri ve Verime
Mliskin Performanslar

u MAKALE
OZET BILGIiSi

Bu ¢alismada, Giineydogu Anadolu’da kiiltiirii yapilan 10 farkli susam popiilasyonunun bazi biiylime  Arastirma Makalesi
parametreleri (bitki boyu, kapsiil sayisi, yag orani, yag asitleri, ve protein orani) incelenmistir. Susam

tohumunda yag icerigi ve protein igerigi sirasiyla % 30.16-40.36 ve % 19.60-24.85 arasinda Gelis:
degismistir. Tohum yag asitlerinin ana bilesenleri oleik asit (% 43.42-45.05), linoleik asit (% 38.12- 17.05.2022
39.80), palmitik asit (% 9.33-9.83) ve stearik asit (% 5.33-5.63) saptanmistir. Susam popiilasyonlari,

tohum verimi, kapsiil bagina diisen tohum sayisi ve 1000-tohum agirligi1 bakimindan anlamli farkliliklar Kabul:
gostermistir. Coklu dogrusal regresyon analizine gore tohum verimi, yag igerigi ve bitki boyuyla 11.05.2023

onemli dlgiide iliskili bulunmustur.

Anahtar kelimeler:
Protein ve yag
icerigi, Susam,

Sesamum indicum L.,
Yag asitleri

Ozkan, A., Bindak, R., & Ulukiitiik, E. (2023). Morphological and Yield-Related Performance of Some Sesame
To Cite:  Populations Originating from Southeastern Anatolia. Manas Journal of Agriculture Veterinary and Life Sciences,
13(1), 1-8. https://doi.org/10.53518/mjav].1117956
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INTRODUCTION

Sesame (Sesamum indicum L.; Pedaliaceae) is one of the most important oil seed crops extensively cultivated in
the temperate and tropical zones of the world (Biabani and Pakniyat 2008). Each of the planting areas in the sub-
tropical temperate regions of the semi-arid tropical area has led to a wide variety of genotypes (Weiss 2000; S6giit
2008). Sesame seed is rich in oil (44-58 %) and protein (18-25 %) and is often used directly or in processed form
(Saydut et al. 2008; Wenliang et al. 2011). In general, it has been reported that the fatty acid components of sesame
seeds are linoleic, oleic, palmitic and steric acids, respectively (Ozkan, 2018).

Sesame seeds have been reported to be used as active metabolites in antiseptics, disinfectants, viricides,
antitubercular agents and moth repellants, since they involve sesamin and sesamolin like natural antioxidants.
Sesame oil is rich in nutrients and possesses potent antihypertensive activities (Liu et al. 2014). Sesame seeds are
not only a good source of oil but also a source of protein when defatted. Sesame oil includes the non-fat portion
(1-2 wt %) which contains sesamin, sesamol, sesaminol, sesamolin and episesamin. The incidence of oxidative
stress and mammary tumours is diminished through sesamin induced enhanced hepatic detoxification (Sambasiva
et al. 2001). In addition to the antioxidant agents, palmitic, stearic, oleic and linoleic acids are known to be the
predominant fatty acids in sesame oil (Shahidi et al. 2006).

Sesame seed oil has been used for a long time in the health field, especially in the East (Sambasiva et al. 2001).
For example, sesame seed is used as a medicinal plant in llam Province, Iran particularly for burn healing
(Pirbalouti et al. 2013). In Bangladesh, sesame seed and oil are used for medicinal purposes in the treatment of
various ailments, such as diabetes mellitus (Rahmatullah et al. 2012). On the other hand, its oil is used in cosmetics
and as topical medicaments in traditional Chinese medicines (Oiso et al. 2008). Sesame seeds contain oleic acid,
which is known to be an inhibitor of the development of adrenoleukodystrophy (ALD) which is a fatal disease
affecting the brain and adrenal glands and responsive to reduce blood pressure (Teres et al. 2008).

There are numerous studies conducted to examine the agronomic performances of the sesame genotypes in
different areas of Turkey (Karaaslan et al. 1999; Baydar 2005; Furat and Uzun 2005; Y1lmaz et al. 2005; Uzun et
al. 2007; Cagirgan et al. 2009; S6giit 2009; Hatipoglu et al. 2017; Bakal 2022; Izgi and Bulut 2023). Although a
large number of studies have recently been released, the yield capabilities and fatty acid profiles of the local
sesame varieties or populations have not been studied under the ecological conditions of Southeastern Anatolia.
Hence, this study was carried out to evaluate some agronomic and morphological properties of the sesame
populations originating from Southeastern Anatolia. It is thought that the results obtained will guide those who
plan to grow sesame in similar climatic conditions, since the research region is hot and the summers are dry.
Therefore, the aim of the study was to determine the oil and protein properties of local populations, it can be
predicted that it will guide researchers who consider using sesame plant in industry.

MATERIAL AND METHOD
Plant Growth Conditions

Ten sesame populations grown as local varieties in Kilis province (36.71N, 37.11E) of Southeastern Anatolia in
Turkey were used in the present study. The sesame populations were coded as K-1 (Oylum), K-2 (Arpakesmez),
K-3 (Yavuzlu), K-4 (Besiriye), K-5 (Demirisik), K-6 (Polateli), K-7 (Kesmelik), K-8 (Bozcayazi), K-9 (Ekincik),
and K-10 (Dolek). The study was performed in the experimental fields of Agricultural Practices and Research
Center of Kilis 7 Aralik University in 2010. Certain soil and climate characteristics of the experiment site were
given in Tables 1 and 2, respectively.

When the soil properties in Table 1 are examined, it can be said that it is basic with pH=8.48, it is rich in potassium
but poor in phosphorus, and the lime rate is much higher than normal.
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Table 1. Physical and chemical properties of the research location’s (Kilis) soils

Analysis Values Reference ranges  Evaluation
pH 8.48 6.6-7.3 Alkaline
Lime % 22.35 5.0-10.0 High

Salt % 0.05 0.0-0.015 Salt-free
Organic Matter % 1.60 2.0-3.0 Low
Phosphorus(ppm) 1.00 7-20 very low
Potassium (ppm) 245.00 100-250 adequate
Structure % 57.00 30-50 Loamy
Iron (ppm) 5.26 45< Adequate
Copper (ppm) 1.77 0.2< Adequate
Zinc (ppm) 0.44 1< Inadeq.
Manganese (ppm) 4.29 1< Adequate

When we look at the climatic characteristics, it is seen that the annual average precipitation is below 400 mm, the
summers are quite dry, and water scarcity prevails for optimum efficiency (Table 2).

Table 2. Monthly average of rainfall, temperature and humidity for research location in the year 2010

Month (Rn?m)f all Temperature (°C) I(—J)/t;)m udity
January 43.5 8.6 66.6
February 59.1 8.9 61.3
March 34.0 13.3 51.2
April 49.5 16.6 44.8
May 25.4 21.8 43.8
June 13.1 255 42.2
July - 29.1 45.4
August - 31.6 34.0
September 0.30 26.0 44.1
October 17.5 194 48.2
November - 174 35.3
December 93.6 10.1 56.9
Average (Year) 385 18.3 46.8

Field Trials and Growth Parameters

Field trials were performed with three replications and in a randomized complete block design. The seeds were
sown by hand at an interval of 0.10 and 0.70 m within and between rows, respectively. Nitrogen (urea) and
phosphorus (Triple Super Phosphate (P.Os) fertilizers were applied at a rate of 5 kg/da. Ten plants were randomly
chosen for each population and subsequently agronomic characteristics such as plant height (cm), branch number
per plant, capsule number per plant, seed number per capsule, 1000-seed weight (g) and seed yield (kg/da) were
evaluated. Furthermore, collected sesame seeds were dried at 101 °C for 30 minutes and then powdered and dried.
Powdered and dried samples were then used for the analysis of crude protein (%), crude oil (%) and fatty acid
composition (%).

Oil, Fatty Acid and Protein Analysis

Seed oil extraction was performed with hexane using the Soxhalet extraction apparatus for four hours. In this
context, 10 g of each seed sample was used. After extraction, hexane was evaporated with a rotary evaporator and
then 10 ml n-heptane was added to 0.5 g of sesame oil; The mixture was then taken into a screw-capped tube for
esterification. After adding 0.5 ml of potassium hydroxide to methanol, the mixture was vortexed for 30 secons,
followed by an hour of incubation at ambient conditons. Chromatographic analyses of fatty acid methyl esters
were performed with a GC-FID (Shimadzu, GC-2010 series) using the same chromatographic conditions reported
in our previous study (Ozkan et al. 2012). The seed protein content was based on the nitrogen content
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determination by the Kjeldahl method, and then, the content was calculated by multiplying the nitrogen content
by 6.25.

Statistical Analysis

Data were subjected to statistical analysis using SPSS 16.0 program (Statistical Package for Social Sciences,
USA). Descriptive statistics were summarized and the results were expressed as the mean + standard error (SE).
Comparisons of means were made using one-way variance analysis (ANOVA-F) followed by Duncan’s post-hoc
test. The statistical significance was accepted when p < 0.05. Pearson correlation coefficients and multiple linear
regression analysis were used to determine the type of relationship between variables. It was checked whether the
assumptions were violated for linear regression. For univariate normality, skewness and kurtosis values (all
between -1;+1 interval) were examined together with Kolmogorov-Smirnov (p>0,05 for all variables). For
multivariate normality, Mardia's multivariate skewness (s=2.36, p=0.292) and kurtosis (k=15.17, p=0.929) values
were calculated. It was determined from the correlation matrix that there was no multicollinearity problem.

RESULTS AND DISCUSSION

Analysis of variances and the combined results of plant height, branch number, capsule number per plant, 1000-
seed weight, seed number per capsule, seed yields of different ten sesame populations cultivated in Kilis ecological
conditions are presented in Table 3 and 4, respectively. Accordingly, statistically significant differences were
found at the 1 % probability level in terms of 1000-seed weight and seed yield among populations. No statistical
differences were revealed among the figures from 10 populations regarding plant height, capsule number per
plant, branch number per plant, and seed number per capsule.

The results in relation to growth parameters were found to be higher than the previous studies performed on
sesame. The branch number per plant in our study varied between 3.60 and 5.70 per plant (Table 4). The branch
number was 2.40-3.52 (EI Mahdi et al. 2007) and 4.23-5.48 (Y1lmaz et al. 2005) but the capsule number per plant
was lower than the study by Yilmaz et al. (2005). Sogiit (2008) reported that the capsule number variability
depends on the length of day and flower number per plant, and consequently on climatic variations.

Seed number per capsule changed between 42.76 and 55.90 (Table 4). However, the seed number was 65.3-76.1
(Cagirgan et al. 2009). Seed number per plant and capsule positively depend on capsule number per plant and
these characters are controlled by additive gene effects and phenotypic selection (Sumathi & Muralidharan 2009).
1000-seed weight, which can function as the most important selection criterion in order to improve yield (Tas and
Celik 2011), ranged from 2.56 to 3.84 g herein (Table 4). The results are similar to the previous study by Yilmaz
et al. (2005).

Simple correlations between each variable are presented in Table 5. Seed yield contributing characters, which also
depend on high-yielding varieties and management practices, are important in phenotypic selection.
Corresponding to the agronomic properties of populations cultivated, seed yield per da varied between 13.51 (for
K-5) and 23.32 (for K-1) demonstrated significant positive correlations between plant height (r=0.45") and oil
content (r=0.44"). In general, it is found that the varieties that are tall, branched, and carry a higher number of
capsules, are significant for phenotypic selection. The highest and positive genotypic correlation coefficient of
seed yield was observed with capsule number, branches per plant, and plant height (Sarwar et al. 2005).

Table 3. Variance analysis regarding plant growth, development and yield parameters
Sum of squares
Branch Capsule Seed

Sou_rce_ of df Plant height number number per number 1OQO-seed Seed vyield
Variation weight

per plant plant per caps.
Total 29 471.37 35.97 3489.94 1392.87 474 317.04
Population 9 164.92 11.30 1442.79 47458 2.98™ 296.09"
Error 20 306.45 24.67 2047.15 918.29 1.76 20.95
CV (%) 6.36 23.22 26.80 14.16 11.86 25.18

*p< 0.05, "p< 0.01
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Table 4. Mean values for plant height, branch number per plant, capsule number per plant, seed number per
capsule, 1000-seed weight, seed yield of populations

Branch Capsule .
Population E::?gnr: t (cm) number per number ;S)giiar\]:srglz er \}voe?gh?e(zc)j (Skege%g;eld

plant per plant
K-1 67.36% 5.46% 48.06% 51.80% 3.54%® 23.328
K-2 62.03% 4.30%¢ 38.53® 48.26% 3.58%® 18.378¢
K-3 63.83a%° 4.03" 39.26% 51.46% 2.56° 14.25°
K-4 63.70%° 5.032¢ 46.06% 48.70% 3.35° 14.00°
K-5 62.432 5.00%¢ 38.46% 43.63 3.41%® 13.51°
K-6 64.562°¢ 4.60%° 33.70° 44.60° 3.37® 18.36%¢
K-7 59.56° 3.66° 28.30° 42.76" 3.57® 13.67¢
K-8 62.70%° 5.30%® 41.50% 51.33%® 3.42%® 14.24°
K-9 60.60° 4.86%° 41.03%® 50.90% 3.842 15.42¢
K-10 66.83%* 5.70% 54.26° 55.90? 3.39%® 19.77%
Mean 63.36 4.80 40.93 48.94 3.41 16.49
LSD 6.65 1.90 17.22 11.54 0.51 5.44
CV% 6.36 23.22 26.80 14.16 11.86 25.18

Means in the same column by the same letter are not significantly different to the test of Duncan (¢=0.05) ns: Non
significant

Table 5. Correlation coefficients among plant variables

Plant Branch Capsule Seed per 1000-seed Qil content
height number number capsule weight

Branch number 0.65™

Capsule number 0.70™ 0.71"

Seed per capsule 0.33 0.14 0.38"

100-seed weight -0.18 -0.15 -0.16 -0.02

Oil content 0.08 -0.25 -0.07 0.27 0.45"

Seed yield 0.45" 0.24 0.31 0.25 0.16 0.44"

= p<0.01, : p<0.05

Table 6. Linear regression model for Yield by plant height and oil content

B SE Beta t P Tolerance VIF
Constant -11.81 8.06 -1.47 0.15
Plant Height 0.33 0.12 0.42 2.717 0.01 0.99 1.01
Oil content 2.02 0.77 0.40 2.63" 0.01 0.99 1.01

Dependent variable = Yield, R?=0.365, Adj-R?=0.318, SEE = 2.66549, F(227= 7.772, p = 0.002

Total number of capsules per plant was strong positively associated with the plant height (r=0.70") and branch
number (r=0.71"). The capsule number showed variation between 28.3 and 54.26 per plant among different
populations cultivated in Kilis ecological conditions. There is a weak positive correlation (r= 0.38") between the
number of capsules and number of seeds per capsule. Qil content and 1000-seed weight had a positive and
significant (r=0.45") correlation (Table 5). Similar studies conducted in different locations (Hatipoglu et al. 2017
in Sanlurfa conditions; Bakal, 2019 in Cukurova conditions) are in agreement with the findings of this study.
Multiple linear regression results showed that seed oil content (B=2.02; p <0.05) and plant height (B=0.33;
p<0.05) were significant predictors of yield (Table 6). Izgi and Bulut (2023), in their study in Mardin conditions,
stated that plant height had no effect on yield, whereas oil content had a significant positive effect on yield.

With respect to the different populations, crude oil contents were found to be between 30.16 (for K-4) and 40.36
% (for K-2), and crude protein contents were found to be between 19.60 (for K-7) and 24.85 % (for K-10) (Table
7). In general, populations with low oil contents were found to have higher protein contents.
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Table 7. Oil and protein contens (%) of different populations

Population :\)Alégr?-?;?t Protein content MeanSE
K-1 40.26+4.672 22.70+3.262
K-2 40.36+2.662 21.70+2.40%
K-3 30.50+4.42?2 24.15+2.312
K-4 30.16+5.512 23.45+2.962
K-5 36.43+4.052 24.15+1.912
K-6 38.40+2.902 24.15+2 47?
K-7 34.70+4.43? 19.60+2.55?
K-8 32.90+1.912 24.15+2.69%
K-9 33.33+2.652 24.15+2.78%
K-10 37.26+2.402 24.85+2.42?
Mean 35.44 23.31

CV% 18.22 17.34

LSD 11.02 7.67

Means sharing different letters in columns are significantly different (Duncan test, 0=0.05) for each populations

Protein content of the sesame seeds exhibited different ranges for different studies. The content was 18.3 - 25.18
% (Bahkali et al. 1998), 19.60-24.85 % (Dhawan et al. 1972), 22.3-32.9 % (EI Naim et al. (2012), 21.3 to 25.31
% (Baydar et al., 1999). In this work, the populations cultivated showed a relatively similar protein content (24.85
%) to the previous reports.

Karaaslan et al. (1999) researched sesame oil content and found out that it varied between 36 to 50 %, in native
varieties (52-61 %) and imported varieties, 43.42-49.67 % by Yilmaz et al. (2005) and (45.48%) by Sagir et al.
(2009). Consequently, the crude oil content found in the current study was lower than the previous reported
studies. These values may change with different ecological conditions, management practices and cultural factors.
In addition, genetic structure and developmental stages may result in these variations.

The proximate fatty acid composition of sesame seeds is presented in Table 8. Different percentages were found
for both fatty acids, the average values being 44.02 for oleic acid and 39.17 % for linoleic acid. Concerning the
differences among populations cultivated, oleic acid (43.42-45.05 %), linoleic acid (38.12-39.80 %), palmitic acid
(9.33-9.83 %) and stearic acid (5.33-5.63 %) are the major unsaturated fatty acids (Table 8).

Table 8. Fatty acid composition (%) in the sesame populations

. o . Oleic acid Linoleic acid
Population Palmitic acid (16:0)  Stearic acid (18:0) (18:1) (18:2)
K-1 9.83 5.33 43.51 39.57
K-2 9.49 5.55 44.14 39.17
K-3 9.56 551 43.49 39.69
K-4 9.60 5.45 44.43 38.74
K-5 9.66 5.36 43.79 39.32
K-6 9.45 5.63 45.05 38.12
K-7 9.63 5.55 43.70 39.33
K-8 9.45 5.56 43.42 39.80
K-9 9.33 5.62 4493 38.37
K-10 9.44 5.33 43.74 39.63
Average 9.55 5.49 44.02 39.07
CV % 1.46 2.09 1.48 2.87

Oleic acid and linoleic acid were the main constituents, accounting for more than 80.0 % of total fatty acids (Unal
and Yalg¢in 2008). In a study conducted in India, Mondal et al. (2010) reported that the percentage content of oleic,
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linoleic, palmitic and erucic acids ranged between 36.7-52.4, 30.4-51.6, 9.1-14.8 and 0.0-8.0, respectively. Some
sesame cultivars in the south-eastern part of Turkey were reported to contain palmitic acid (9.7 %), stearic acid
(4.8 %), oleic acid (45.3 %) and linoleic acid (39.5 %) whereas the ranges for sesame cultivars in the
Mediterranean Region reported by Baydar et al. (1999) was stated to involve palmitic acid (9.3 %), stearic acid
(4.7 %), oleic acid (43.4 %) and linoleic acid (41.7 %). Palmitic acid (8.32-9.44 %), stearic acid (4.93-5.76 %),
oleic acid (41.06-42.42 %), linoleic acid (41.67-44.36 %) ranges were reported to be in some Turkish sesame
seeds by (Unal and Yal¢in 2008).

CONCLUSIONS

Sesame is an important oilseed crop, and its oil is valuable for human health due to its richness in unsaturated
fatty acids. In this study, among the local sesame populations, K-1 and K-10 showed the best performance and
seemed promising for further investigations. Furthermore, the seed yield is significantly associated with plant
height and oil content, which are also significant predictors according to the multiple linear regression results. As
a conclusion, it would be useful to sow and compare the populations showing good performance with
commercially registered varieties in terms of yield and yield parameters in subsequent years.
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INTRODUCTION

Rye is one of the most important cereals for marginal lands of Turkey. The Kirsehir has a very cold winter climate
compared to other provinces in Turkey to the west and south. Kirsehir Province has a very cold winter climate
and rainfall is taken, especially in late December as snow.

The world rye cultivation area is 4.4 million hectares and the growth rate is 13 million tons. Rye planting and
most of it is trained by Germany, Russia, Poland, Belarus, Spain, Turkey, Canada, China, Ukraine and USA
(Anonymous 2018).

There has been a contraction in the cultivation area of rye around the world and in Turkey in recent years. The
main reason for the decrease in cultivation area is the inability of the existing rye varieties to compete with the
newly developed different species in the necessary breeding studies, the inability to increase the yield per kg of
the existing rye species, and the difficulties in reaching the desired level of the breeding studies due to the foreign
pollination of rye. In this respect, there is a narrowing of the cultivation area. Although there are narrowings in
cultivation areas, rye has a high adaptability, benefits from the nutrients and water in the soil in the best way with
its strong root system, is resistant to cold and hot areas, can be grown in areas with a precipitation amount of 150
mm, and has a rugged, stony, and infertile soil content that is poor in organic matter soils (Oztiirkci 2009).

Plant genetics, environmental conditions and breeding techniques are the most important factors determining yield
and quality in plant production. Since it will be very difficult to make changes in environmental conditions in rye
as in all grain plants, it is aimed to increase grain yield and quality per unit area with changes in plant genetics
and cultivation techniques. In the studies, it has been reported that factors such as the number of fertile ears per
unit area, the number of grains per ear and the grain yield per ear are values that vary according to the plant density
and directly affect the yield (Kaydan et al. 2011). One of the important factors affecting the grain yield in cereals
is the seeding rate (Kaydan and Yagmur 2008). It has been reported that suitable seeding rates in wheat increase
grain yield (Joseph et al. 1985; Lafond 1994) and this effect varies from region to region (Black and Aase 1982).
Moreover, Yagmur and Sozen (2021) reported that sowing times significantly influenced the grain yield and yield
components in two consecutive years in barley. They also reported that most of the yield components were
adversely affected by delayed sowing dates. In another study conducted in wheat, Yagmur et al. (2021) reported
that different seeding rates significantly affected all yield characters examined in the study.

This study was aimed in dry conditions to determine the effects of seeding rates and sowing times on grain yield
and yield traits in rye.

MATERIALS AND METHODS

Location of the Research Site: The research area is 5 km away from Kirsehir and its altitude is 1107 m, latitude
39° 9" N, longitude 34° 10" E. Kirsehir has a severely cold and snowy winter, a relatively cool spring, and a rainy
and dry summer. Rainfall is extremely variable, from season to season and within a year. Aslim-95 rye (Secale
cereale L.) variety was used as plant material.

The monthly rainfall and average temperature data for 2014-15, 2015-16, and long-term (1929-2017) averages
are in Table 1. In the experimental years, including 2014-2015 and 2015-2016 winter growing seasons, total
rainfall was higher than those of the long-term average for the region. Moreover, total rainfall was higher in 2014-
2015 (532.3 mm) growing season than in 2015-2016 (390.2) (Anonymous 2017).
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Table 1. Climate data for Kirsehir Province in 2014-2015, 2015-2016 and long-term (LTA) averages

Temperature (°C) Rainfall (mm)
LTA 2014-2015 2015-2016 LTA 2014-2015 2015-2016

August 22.9 25.8 259 4.9 55 11.8
September 18.2 19.6 23.8 11.6 29.8 1.0
October 12.3 13.5 14.6 27.8 37.2 30.8
November 6.2 6.7 8.4 36.4 28.4 8.8
December 1.9 6.0 -1.2 47.0 29.2 10.2
January -0.1 1.3 0.0 46.2 35.2 72.1
February 1.3 3.4 6.2 35.2 35.9 36.4
March 53 6.9 7.2 35.2 88.6 39.2
April 10.7 8.8 14.1 43.7 26.8 23.8
May 154 16.4 15.1 44.3 39.2 95.8
June 19.6 18.9 21.3 36.8 161.4 16.1
July 231 25.7 24.9 6.8 20.6 1.0
Total 375.9 532.3 390.2
Average 11.4 12.7 13.3

Soil analysis has been described in detail by Kacar (1995). Soil samples were taken from the surface layer of the
experimental area (0-30 cm). Analysis showed the soil to have a sandy-clay-loamy texture with low organic matter
(1.81 %) and nitrogen (0.15 %) content, high potassium with 63.78 ppm and lime (21.8 %) content, low
phosphorus (0.19 %) content and slight alkalinity (pH: 7.59).

Table 2. Physical and chemical properties of field soil *

Physical and chemical properties 0-30cm
pH 7.59
Total Salt (%) 0.02

EC (mmhos cm™) 0.52
Organic matter (%) 1.81
Nitrogen (%) 0.15
Phosphorus (%) 0.19
Potassium (ppm) 63.78
Lime (%) 21.8

* Soil analysis was done at Tokat Soil and Water Resources Research Institute.
Experimental procedure

A 2-year field trial was conducted in Kirsehir, Turkey, to determine the impact of seeding rates and sowing times
onrye (Secale cereale L. ‘Aslim 95). The experiment was conducted in a split plot design with five sowing times
and four seeding rates with three replications. The experimental design consisted of 20 split plots with three
replications for a total of 60 plots. Each plot contained five rows, each 5 m in length and spaced 0.20 cm apart.
Seeds were hand-drilled at depths of 5 cm.

The field was prepared by ploughing to a depth of 20 cm, which was followed by surface cultivation. Each year,
rye was sown at five sowing times (1th October, 15th October, 1th November, 15th November and 1th December)
at four seeding rates (300, 400, 500 and 600 seeds m2). A split-plot design was used, with sowing times as the
main plots and seeding rates randomized as subplots. Sowing time was arranged as close as possible to 15-day
intervals (1th October, 15th October, 1th November, 15th November and 01th December).

Fertilizer was applied by hand and mixed into the top 2-8 cm of soil at sowing time. All plots were fertilized at
sowing with 15 kg DAP/da (N 18 % - P 46 %), and 20 kg ammonium sulphate da* (N, 21 %) was applied as a
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top dressing before ear emergence. Weeds were controlled with hand weeding or by mechanical cultivation as
needed. Plots were not irrigated during both growing seasons. No insects, pests, or disease infestations were
observed.

At harvest, ten plants were collected randomly from the central row and the following growth and yield component
variables were recorded for each plot: (1) fertile spike per square meter, (2) plant height (cm), (3) number of grain
per spike, (4) grain weight per spike, (5) 1000 grain weight (g*) and (6) grain yield (kg da). Grain yield was
taken at maturity by harvesting the center row of each plot for grain yield determination in July 2015 and 2016.
Grain yield was adjusted to a 14.0 % moisture basis.

Analysis of variance (ANOVA) was performed using the MSTATc statistical package. Data were combined over
years and presented as 2-year mean values. Duncan tests were used to compare means.

RESULT AND DISCUSSION

The variance analysis results are shown in Table 3, it has been determined that the years (), sowing times (ST)
and seeding rates (SR) have a statistically significant effect on all the examined characteristics. In addition to
these, it was determined that the interaction between the sowing time and the seeding rates in the study affected
most of the yield and yield components (Table 3).

Table 3. Summary of variance analysis results (F value)
Plant Number of

Fertile height grain per Grain weight 1000 grain ~ Grain yield

spike (M) (cm) spike per spike weight (g) (kg da?)
Year 28.4* 216.32** 58.02 * 140.88 68.65* 512.4**
Sowing times 203.3** 181.58** 539.74** 314.67** 140.83** 522.7**
Year x sowing times interaction 7.67%* 2.36 10.19** 5.42%* 5.37** 7.73%*
Seeding rates 301.9%* 1.66 13.64** 75.21%* 21.12** 225.5%*
Year x seeding rates interaction 3.80* 3.59* 0.716 0.002 2.03 1.07
Sowing times x seeding rates interaction 9.14** 3.01** 2.92** 2.92** 1.86 21.97**
Year x sowing times x seeding rates 1.16 2.21* 4.00** 2.49* 2.63** 3.20**
interaction
Coefficient of Variations (%) 10.6 3.25 5.93 4.27 4.20 7.47

* P<0.05, P ** p<0.01

Number of fertile rye spikes is an important character that was mostly influenced by sowing time and seeding
rates in two seasons (Table 4). In the study, among the sowing times examined, the 15th October and Olth
November sowing times produced the greatest number of fertile spikes (m2). The lowest fertile spike was
determined in the sowing times at 15th November. The earliest and the delayed sowing times mostly reduced
number of fertile spikes per unit area (Table 4). In the study, the seeding rates significantly affected the number
of spikes. The number of spikes increased with increasing seeding rates. Moreover the interactive effect of seeding
rates and sowing times affected the number of fertile spike. The highest number of fertile spike (m?) in 15th
October sowing time and 600 seeds m seeding rates were obtained in comparison to the 15th November sowing
date with the 300 seeds m? seeding rate (Table 4). Moreover, Al-Muhja and Al-Refai (2016) reported that the
number of spikes per square meter was found to be significantly affected by the planting date in barley.
Furthermore, changes in spikes per square meter were the major contributors to the grain-yield differences
observed among sowing times and seeding rates in wheat (Ozturk et al. 2006).

The average plant height values of the years, sowing times, and seeding rates used in the research are given in
Table 4. There was a statistically significant difference between years in terms of plant height and this can be
explained as follows: The fact that the total rainfall in 2015-2016, when the experiment was conducted, was lower
than the total rainfall in 2014-2015, caused the plant height averages determined in 2015-2016 to be shorter than
the plant height averages measured in 2014-2015. Early sowing increased plant height, which was attributed to a
longer vegetative growth duration. In contrast, the delayed sowing dates significantly reduced plant height
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compared to early sowing times (Table 4). Yagmur and Sozen (2021) reported that early sowing increased plant
height. Ozturk et al. (2006) also reported that the growth and yield of wheat are affected by environmental
conditions and can be regulated by sowing time and seeding rate. The highest plant height was obtained at earlier
sowing times and at intensive seeding rates. The interaction of seeding rates and sowing times also had a
significant effect on plant height. Therefore, the longest plant height (109.0 cm) was obtained from the sowing
rates of 600 seed per unit area and 1th October sowing date based on two year means (Table 4). Earlier seeding
dates in rye has a substantially longer vegetative period than delayed-sown rye which results in more leaves, more
tillers, and greater height (Ozturk et al. 2006).

Table 4. The average values of some plant characteristics examined in the study and the Duncan test results of
the averages of these characteristics

Years sFeirlilele Plgnt Number of _ Grain yveight 1000 grain ~ Grain yield (kg
(21_2) height (cm)  grain per spike  per spike (g%) w. (g} dal)
2014-2015 300.8 a* 90.0a 259b 0.98 27.8a 229.7a
2015-2016 265.4b 86.6 b 31.3a 1.02 259b 206.8 b
Sowing times (ST)
ST1 (1th October) 265.6 ¢ 105.3a 375a 114 a 31.7a 248.1b
ST2 (15th October) 389.9a 97.2b 339b 1.08a 29.5ab 316.1a
ST3 (1th November)  337.5Db 89.5¢ 30.1c 1.04 a 25.9 bc 235.0c
ST4 (15th November) 167.2d 75.5d 17.1e 0.82b 25.1bc 114.7e
ST5 (1th December) 2554 ¢ 73.9d 2454d 091b 22.2¢ 177.6d
Seeding rates (SR)
SR1 (300 seedsm?)  161.0d 89.1 29.8a 1.07a 28.1a 167.4d
SR2 (400 seeds m2) 255.8¢ 88.5 29.1ab 1.03b 27.2b 201.5¢c
SR3 (500 seeds m?) 338.8b 88.3 28.4b 097c 26.5¢ 231.5b
SR4 (600 seeds m2) 377.0a 87.4 27.1c 0.92d 25.8d 272.7a
Intereaction of year, sowing times (ST) and seeding rates (SR)
SR1 124 kI 104.7 ab 39.6a 1.26 a 32.6 183
ST1 SR2 245.3 gh 102.5 bc 38.1ab 1.17b 31.8 215.3¢gh
SR3 321.3ef 105.3 ab 37.3b 1.08 de 31.1 262.7 f
SR4 371.8 cd 109.0a 34.8 cd 1.03 efg 31.3 331.3c
SR1 233 ghi 97.7 cd 35.3¢c 1.13 bc 30.8 218.2gh
sT2 SR2 349.5de 98.1 cd 32.8de 1.09 cd 29.3 283.7¢
SR3 456.2 b 96.6d 33.8cd 1.08 de 28.6 365.3 b
SR4 521.0a 97.1cd 33.6cd 1.01 fgh 29.1 397.7a
SR1 197.5 hyj 91.1e 31.0ef 1.08 de 27.8 194.3 1
ST3 SR2 281.5fg 90.6¢e 31.1ef 1.06 def 26.5 211.7 ghi
SR3 405.2 ¢ 89.8¢ 29.5fg 1.03 efg 25.6 23009
SR4 465.8 b 86.7 ¢ 28.6¢ 0.99 gh 23.8 304.8d
SR1 112.01 775f 19.6j 0911 26.0 92.8m
ST4 SR2 167.0 jk 77.1f 17.3k 0.85] 25.6 117.81
SR3 194.2 1j 75.3f 16.6 k 0.78 ki 25.5 124.7 1
SR4 195.8 hyj 72.3f 1461 0.751 23.3 123.7 1
SR1 138.5kl 75.0 f 23.51 0.98 gh 23.0 148.8 k
STs SR2 235.7 ghi 74.1f 26.0 h 0.97 h 22.6 178.8 j
SR3 317.2 ef 74.3f 25.0 ht 0.85j 21.8 175.0j
SR4 330.5 def 72.1f 23.81 0.83 jk 21.5 205.8 hi

*The mean values with the same letter within variable are not significantly different

It was observed in the study that number of seeds per spike significantly decreased with increasing seeding rates.
Moreover, delayed sowing dates positively decreased number of seeds per spike (Table 4). High increases in the
number of grain per spike were recorded in plots that were earlier sown and at low seeding rates. The interaction
between sowing times and dates on s number of grain per spike was significant based on two year means.
Therefore, number of grains per spike with 39.6 was obtained from the seeding rates of 300 seed per unit area at
the earliest sowing time (Table 4). In contrast, the mean number of grains per spike (14.6) was obtained from the
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highest seeding rates with delayed sowing date (15th November). The delayed sowing dates reduced number of
grains per spike. The lowest number of grains per spike were obtained with the delayed sowing times in this study.
Ozturk et al. (2006) reported that delayed sowing dates reduced grain number per spike in wheat. McKenzie et al.
(2011) reported that seeding rate generally had a smaller effect on crop yield or quality than seeding date, but
triticale and wheat required high seeding rates to achieve maximum vyields. Early seeding date and a sufficient
seeding rate were required for high crop productivity in irrigated cereals.

In the current study, grain weight per spike changed according to seeding rates and sowing dates based on two-
year means (Table 4). The delayed sowing times reduced grain weight per spike. The measured data showed that
plots supplied with earlier sowing date had the maximum grain weight per spike with 1.14 g. Although, the lowest
grain weight per spike was obtained at the delayed sowing times, whereas, higher grain weight per spike was
obtained at the first sowing date in both years. There was a significant reduction in grain weight per spike at higher
seeding rates in comparison to lower seeding rates (Table 4). Seeding rates and sowing dates interaction effects
on grain yield per spike were significant. Therefore, the highest grain yield per spike with 1.26 g was obtained
from the lowest seeding rate (300 seeds per unit area) at the first sowing date (Table 4). In contrast, the lowest
grain weight per spike (0.75 g) was obtained from the highest seeding rates with the delayed sowing date.

It is known that thousand grain weight is an important yield component, which is mostly determined by genetic
potential. Nevertheless, it was observed in the study that increasing seeding rates significantly decreased thousand
grain weight (Table 4). Similarly, the delayed sowing time decreased thousand grain weights. Combined effect of
seeding rates and sowing times tended to decrease thousand grain weights compared to earlier sowing times and
lower seeding rates without any statistical significance.

Grain yield tended to increase with earlier sowing times and higher seeding rates, based on two-year means. The
highest grain yield was obtained from the highest seeding rates in comparison to other seeding rates. The increase
in seeding rates increased grain yield in a dose-dependent manner. The highest grain yield (272.7 kg da*) was
obtained at the highest seeding rate. It can be suggested that a 600 seeds m2 seeding rate would be sufficient for
a higher grain yield. On the other hand, the lowest seeding rates produced the lowest grain yield in average 167.4
kg da’. Researchers such as Gegit and Sahin (1999) reported that grain yield increased depending on the increase
in seeding rates. Higher seeding rates increase the number of spike (Kaydan et al. 2011) and provide more grain
yield (Yagmur and Kaydan 2008). According to the results of the research conducted by Teich and Smid (1993);
Lloveras et al. (2004), the amount of seed per unit area increases the grain yield. Erbas Kose and Mut (2022)
determined that as the grain density increased in the plots, the yield increased up to a certain point and then
decreased. They obtained the highest grain yield from the application of 575 seed m2 sowing density.

The sowing time application had a statistically significant effect on the grain yield. While the earliest sowing time
among the sowing times used in the study caused many features to be significantly higher, it was not effective in
the first place on grain yield. This situation can be explained as follows, it was caused by the low number of fertile
spike due to the irregular rainfall at the earliest sowing time used in the study. The highest grain yield was obtained
from the second sowing time in comparison to other sowing dates. The delayed sowing times led to reduced
seedling vigor, giving longer and thinner shoots than those on earlier sowing dates. Number of spikes was lower
than number of seedling among delayed sowing times because plants with thinner shoots were affected by cold
stress. In general, delayed sowing time (15th November) has been shown to result in fewer spikes per area
cultivated due to reduced seedling establishment. The very slow seed germination at the sowing time, which is
later than this sowing time, caused the emergence to be in early spring. For this reason, seedling deaths were less
common on this last sowing date. It can be suggested that 15th October sowing time in rye would be sufficient
for a higher grain yield. Inadequate seedling formation due to irregular precipitation at very early sowing times
and also seedling deaths due to cold stress at late sowing times reduce grain yield. The present study showed that
the reduction in grain yield depended on sowing dates and was attributed to a significant reduction in fertile spike
per unit area. Yagmur and Sozen (2021) reported that difference in grain yield at various sowing times was
attributed to a significant reduction in fertile spike per m2, number of grains per spike, grain weight per spike.
Yagmur and Sozen (2021) reported that early October and late November sowing dates had a markedly
negativeinfluence on grain yield in barley. They noted that essentially no seedling emergence was observed from
the early October sowing date untill optimum rainfall.
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A significant year x sowing time interaction in grain yield was found. Therefore, the highest grain yield with
397.7 kg da* was obtained from the highest seeding rate (600 seeds per unit area) at the second sowing date (15th
October). In contrast, the lowest grain yield (92.8 kg da™) was obtained from the lowest seeding rate with the
delayed sowing date (15th November). Aksoy and Yagmur, (2022) reported that they were determined rye yield
increased as the seeding rate increased.

CONCLUSION

In dry field conditions, sowing dates and seeding rates are the two most important factors for getting a high grain
yield in rye. The current results showed that early October and delayed sowing time, such as late November or
December sowing dates, had a markedly negative influence on grain yield in rye. Inadequate seedling formation
due to irregular precipitation at very early sowing times and seedling deaths due to cold stress at late sowing times
reduced grain yield. Moreover, essentially no seedling emergence was observed from the earliest sowing date in
October untill optimum rainfall in late October dates. Therefore, the end of October with rainy days is the most
suitable sowing time. In addition the present study showed that the reduction in grain yield depended on sowing
dates and was attributed to a significant reduction in fertile spike per unit area.
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ABSTRACT

Salinity is an important abiotic stress factor that negatively affects plant growth and yield. The study,
the effect of microbial fertilizer containing Bacillus subtilis bacteria, commercially named Subtima,
on salt stress in pepper was observed. Two different saline solutions (100 mM and 200 mM) were
prepared to create salt stress in the plant growing medium. The fertilizer solution was applied to the
plants in 4 different concentrations (300, 400, 500 and 600 ppm) from the leaves in the form of a
spray. Morphological parameters such as plant height, stem length, leaf length, leaf width, and petiole
length were measured. It was found that salt stress resulted in a decrease in plant morphological
characteristics compared to the control group (0 mM salt + 0 ppm fertilizer). It was found that the
most effective fertilizer dose to increase plant height (25.23 cm) at 100 mM salt stress was 400 ppm.
At 200 mM salt stress, it was found that the most effective fertilizer dose for increasing plant height
(22.67 cm) was an application of 300 ppm application. In general, fertilizer applications were found
to be effective in reducing the negative effects of salt on the morphological traits studied.
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INTRODUCTION

Stress factors that cause many regressions resulting in low yield in the plant are classified in two ways as abiotic
and biotic (Yildiz et al. 2022). Salinity stress, which is the subject of this study, is one of the important abiotic
stress factors that limits plant productivity all over the world (Tuna and Eroglu 2017; Yaman et al. 2020). In
general, salt damage shows its effect on the form of a smaller structure, a slowdown in growth due to a decrease
in the number and area of leaves. It has been reported in different studies that salinity in irrigation water and soil
creates negative effects on plant growth and productivity. Salt, with the high osmotic pressure it creates, reduces
the water intake of the roots and negatively affects the uptake of nutrients such as K*, Ca*2, Mn*?2and NOs (Altunlu
2020). The main goal increasing in the development of plants grown in a salty environment should be to restore
the impaired osmoregulation. In saline conditions, the use of resistant cultivars as rootstock (Colla et al. 2010;
Huang et al. 2010), applications that increase in the water uptake of the plant (Aroca et al. 2012), plant nutrients
such as K and Ca, whose intake is decreased, from leaves or soil application (Amjad et al. 2016), the exogenous
application of some substances such as proline, salicylic acid and melatonin to increase in resistance (Li et al.
2012) have been reported to increase in the plant's resistance to salt. It is a known fact that there is a symbiotic
bond between the microorganisms in the soil and the plants (Cirka et al. 2022). In recent years, the use of
rhizobacteria (PGPR), which promote plant growth as a biofertilizer, has been increasing in different plant species.
The use of rhizobacteria directly and indirectly promotes the development of the plant by competing with harmful
microorganisms, increase in the uptake of nutrients in the form that cannot be taken in the soil, increase in the use
of water by the plant by promoting seed germination and root development with its metabolites acting as plant
hormones (El-Katatny and Idres 2014). The most important genera of PGPR are Pseudomonas and Bacillus.
PGPRs have significant potential for reducing abiotic stresses and for sustainable, agricultural production systems.
Bacillus species can form endospores that are extremely resistant to harsh environmental conditions and secrete
metabolites that promote plant growth and health. The successful use of beneficial microbes is thus a model for
increasing stress tolerance and adapting to climate change (Hashem et al. 2019). Salt stress significantly reduces
plant growth and yield in pepper cultivation, which is a moderately sensitive species to salinity.

In this study, the effects of microbial fertilizer containing Bacillus subtilis bacteria on some plant growth
parameters in pepper plants under different salinity conditions were investigated.

MATERIALS AND METHODS

The study was carried out in greenhouse conditions between March-July 2022. Gorkem F1 pepper variety was
used in the experiment. The seedlings were grown in 128 compartment viols, 40 x 40 mm each. A mixture of 60%
peat and 40% perlite was used in the seedling growing medium. The seedlings were planted in pots (50x15x20
cm) 35 days after sowing. Pots were filled with a 2:1 ratio of soil:sand and a bulk density of about 1.30 g cm?3.
Irrigation was done with 3 levels of NaCl (0, 100 and 200 mM). Subtima (Content: 1x10° Kob/ml Bacillus subtilis
NGSR) commercial fertilizer supplied from NG-BioTechnology Company was used as microbial fertilizer. The
fertilizer solution was prepared in 5 different concentrations as 0, 300, 400, 500 and 600 ppm doses. The solutions
were sprayed on the upper and lower sides of the leaves the day before planting and then regularly (15 ml per
plant) every week until harvest. Salinity treatments were started 2 days after the seedlings were planted and NaCl
was added in 50 mM increments to prevent osmotic shock to the plants. Salt water was applied regularly until the
end of the harvest. At 45 days after planting, morphological parameters were measured.

Grow characteristics

Plant height (cm), hypocotyl height (cm), leaf blade width (mm), leaf blade length (mm) and petiole height (mm)
were measured to determine the seedling development. Plant height (cm) and hypocotyl height (cm) were
measured with tape measure and leaf blade height (mm) leaf blade width (mm), petiole height (cm) was measured
with a digital caliper.
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Analysis of Data

The research was carried out in accordance with the "factorial trial" trial design with 2 factors (fertilizer
application and salt stress) and 3 replications. The data obtained from the research were evaluated in the SPSS 22
statistical package program; Duncan test, one of the multiple comparison tests, was used to determine the
differences between applications.

RESULTS

In the study, statistically significant differences were found at 1% significance level among all morphological
parameters examined after salt and fertilizer applications (Table 1).

Table 1. The effect of salt and microbial fertilizer applications on some plant morphological parameters

Salinty Fertilizer PHE HH LBL LBW) PTH
(mM) (mgL™) (cm) (cm) (mm) (mm) (mm)

0 0 39.33+5.50°  9.00+1.00°  110.57#5.37°  69.73+0.89°  53.33%+2.97°

0 20.67+0.57"¢  517+0.76™  83.60+4.45%  4557+2.80°  37.03%3.96

300 24.83+4.85"  7.83+1.75°  89.43+4.02°  53.60+4.15°  39.07+1.40°

100 400 25.23+1.16°  8.00+1.00°  85.77+4.29%¢  52.60+2.78°  309.00+3.10°

500 19.33£1.32°¢  567+0.76°  92.67+4.66°  48.27+1.85  37.93+4.65

600 19.5042.29¢  527+0.76"  85.53+6.01°¢  50.03+2.34*  39.03+6.67"

0 16.33x152°  3.67+0.57°  72.33+4.38"  41.70+548  30.90+3.24%

300 22.67+2.08>¢  533+057°  80.37+6.07°T  48.40+3.55"¢  36.60+3.08

200 400 20.17+0.28"¢  5.67+0.76°  81.47+6.13°¢  46.80+2.07°°  33.03%1.61%

500 19.33+4.72°°  5.17+0.76%  77.27+3.66%"  43.37+1.64%  31.37+1.20%

600 17.67+1.52% 500050  73.70+2.13%"  43.43+2.92%  31.83+0.55%

PHE: Plant height, HH: Hypocotyl height, LBL: Leaf blade length, LBW: Leaf blade width, PTH: Petiole height; Means,
denoted by different letters in each column, differ significantly at p <0.01.

Significant reductions in plant height were detected in the study due to salt stress. The lowest plant height was
observed in 200 Mm NaCl application. While it was determined that fertilizer application alleviated salt stress in
general, it was determined that the most effective dose was 400 ppm fertilizer solution at 100 mM salt stress.
However, the most effective dose was found to be 300 ppm at 200 mM salt stress (Figure 1).
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Figure 1. Effect of salt stress and fertilizer applications on plant height
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The hypocotyl height measured in the control application, 0 mM salt and 0 mg L fertilizer application, was
measured as 9 cm. While 100 mM of salt application caused a decrease of approximately 42.5% in hypocotyl
height, this rate was determined as 59.2% in 200 mM salt application. In the evaluation made considering the
hypocotyl height, the most effective fertilizer concentration in reducing salt stress in 100 mM and 200 mM salt
applications was 400 mg L (Figure 2).
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Figure 2. Effect of salt stress and fertilizer applications on hypocotyl height

Leaf blade length decreased due to salt stress. At 100 mM and 200 mM salt stress, leaf blade length was measured
as between 83.60 mm and 72.33 mm. While the most effective fertilizer application was 500 mg L* at 100 mM
salt stress, it was 400 mg L at 200 mM salt stress (Figure 3).
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Figure 3. Effect of salt stress and fertilizer applications on leaf blade length

There was a 34.65% and 40.20% reduction in leaf blade length at 100 mM and 200 mM salt stress, respectively.
Fertilizer application of 300 mg L was the most effective dose to reduce the negative effects of both salt levels
on leaf blade length (Figure 4).
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Figure 4. Effect of salt stress and fertilizer applications on leaf blade width

As with other morphological features, petiole height was adversely affected by salt stress. However, fertilizer
applications were generally effective in reducing the effect of salt stress. Considering the petiole length, 300 ppm
microbial fertilizer application under both 100 mM and 200 mM salt levels were the most effective application in
alleviating the effect of stress (Figure 5).
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Figure 5. Effect of salt stress and fertilizer applications on petiole height
DISCUSSION

In many studies, it has been reported that the plant growth of cultivated plants is adversely affected in salty
conditions (Del Amor et al. 2001; Abd El-Azeem et al. 2012; Wu et al. 2019; Zhang et al. 2020). Salt minerals in
the water and soil increasing in the osmotic pressure around the root and cause a decrease in the water uptake of
the roots (Nizam 2011). In addition, the intake of nutrients is adversely affected. After the salt is taken by the
plant, when it rises above a certain density, it destabilizes the membranes and breaks down organelles such as
chloroplast (Loudari et al. 2022). Therefore, the development of plants slows down or in case of prolonged
exposure to salt, death may occur in plants (Altunlu 2020). In this study, it was determined that salt stress affected
the development of pepper plants negatively. In a study, it was determined that there was a significant decrease
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in the height of pepper plants due to salt stress (Yakupoglu 2020). The microbial fertilizer containing Bacillus
subtilus used in the study alleviated the stress caused by salt application on plant height. Aydin et al. (2022)
reported that the application of bacteria (Trichoderma harzianum T78) in tomato plants grown under salt stress
reduced the negative effect of stress on plant height. In another study, mycorrhiza (Glomus intraradices) and
rhizobacteria (Bacillus subtilis) applications had a positive effect on plant and stem growth in pepper against to
salt stress (Altunlu 2020). In many similar studies, it has been reported that plant growth promoting bacteria
(PGBR) have positive effects on the growth of many vegetable species such as tomatoes, peppers, beans and
lettuce in salty conditions (Grover et al. 2011). It has been reported that some volatile organic compounds emitted
from Bacillus regulate Na* recirculation in the whole plant under saline conditions (Zhang et al. 2008). Bacillus
bacteria applied externally in lettuce plants exposed to salt stress were effective in stem development of the plant
(Vivas et al. 2003). In another study, it was determined that different Plant Growth-Promoting Rhizobacteria
promoted the development of plant height and stem height in pepper plants against salt stress (Hahm et al. 2017).
In a study conducted; Three PGPR strains (Microbacterium oleivorans KNUC7074, Brevibacterium iodinum
KNUC7183, and Rhizobium massiliae KNUC7586) have been reported to help pepper seedlings tolerate salinity
stress, although 200 mM salt concentration creates salt stress in pepper seedlings and the adverse effects of salt
stress on plant growth and development have not been completely eliminated. In study, the height of pepper
seedlings under salt stress was 11.7%, 17.7% and 14.0% higher in M. oleivorans KNUC7074, B. iodinum
KNUC7183 and R. massiliae KNUC7586 applications compared to the control (0 NaCl, 0 PGPR) (Hahm 2017).
In the study in which Bacillus strains were used against the negative effects of salt stress on wheat plants; It was
determined that 200 mM salt concentration had a negative effect on plant growth parameters, but the applied
Bacillus strains positively encouraged plant growth under salt stress conditions (Ayaz et al. 2022). The results of
the researchers and our findings support each other.

CONCLUSION

Salinity is an extremely important problem that restricts agricultural production in the world. In our study,
increasing in salt concentration had a negative effect on pepper plant growth. It has been determined that Bacillus
subtilis rhizobacteria, which have important functions in plant growth, alleviate the effect of stress under salt
stress conditions. According to the research findings, the feasibility of Bacillus subtilis microbial fertilizer in
pepper plants under salt stress conditions was revealed.
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- MAKALE
OZET BILGiSi
Bu ¢aligmada, 6nemli yag bitkilerinden biri olan aspir (Carthamus tinctorius L.) gesitlerinin ¢imlenme ve 1?\;:?:;:51?
¢ikis donemlerinde tuz (NaCl) stresine karsi tepkilerini belirlemek amaciyla 2022 yilinda Ahi Evran

Universitesi laboratuvarinda yiiriitiilmiistiir. Denemelerde Linas, Olas, Balc1 cesitleri materyal olarak Gelis:
kullanilmustir. Aragtirmada aspir tohumlarina ¢imlenme ve ¢ikis doneminde tuz stresini belirlemek i¢in saf su 13.09.2022
(kontrol) ile 4 farkli tuz (50 mMol, 100 mMol, 150 mMol ve 200 mMol) konsantrasyonlar1 uygulanmistir. Kabul:
Deneme, tesadiif parselleri faktoriyel deneme desenine gore 4 tekerriirlii olarak laboratuvar kosullarinda petri 04.06 20'23
kaplarinda yiiritiilmiisttir. Cimlenme orani (%), gévde uzunlugu (cm), kok uzunlugu (cm), yas govde agirligi o
(mg), yas kok agirligr (mg), kuru gévde agirligi (mg) ve kuru kok agirligt (mg) incelenmistir. Arastirmada

elde edilen bulgulara gore; farkli tuz konsantrasyonlarinda aspir gesitlerinin ¢ikis oram %54-96.50, gévde

uzunlugu 2.775-8.383 cm, kok uzunlugu 0.55-5.817 cm, yas govde agirligi 122.72-315.67 mg, yas kok Ar.]ahtar_
agirligl 13.01-67.66 mg, kuru govde agirhigr 14.30-23.52 mg ve kuru kok agirligr 1.15-3.55 mg araliginda kellmgler.
degisim gosterdigi tespit edilmistir. Denemenin sonucunda; tuz oranlarinin artmastyla birlikte ¢ikis orani (%), .ASpIr’
govde uzunlugu (cm), kdk uzunlugu (cm), yas govde agirligi (g) ve yas kok agirligi (g) degerlerinde diisiis Cimlenme,
tespit edilmistir. Ayrica tuz konsantrasyonu artiginda incelenen 6zellikler bakimindan Linas ¢esidinin daha ngj}a%z

iyi performans gosterdigi gozlenmistir.

The Effect of Different Salt Concentrations on Germination and Emergence of some Safflower
(Carthamus tinctorius L.) Cultivars

ARTICLE

ABSTRACT INEO

. . . . . - . Research
This study was carried out to determine the responses of safflower (Carthamus tinctorius L.) varieties, which article
is one of the important oil plants, to salt (NaCl) stress during germination and emergence in the laboratory of
Ahi Evran University in 2022. Linas, Olas, Balc1 cultivars were used as materials in the experiments. In the Received:
study, distilled water (control) and 4 different NaCl doses (50 mMol, 100 mMol, 150 mMol and 200 mMol) y

. . s . . 13.09.2022

were applied to safflower seeds during germination and emergence for salt stress. The experiment was carried
out in petri dishes according to the arrangement of factorial experiments in a random plot design with four Accented:
replications. Germination rate (%), stem length (cm), root length (cm), fresh stem weight (mg), fresh root 0 4cggp282'3

weight (mg), dry stem weight (mg), and dry root weight (mg) were investigated. According to the findings,
the average values of cultivars under different salt doses changed between 54-96.50% for the emergence rate,
2.775-8.383 cm for stem length, 0.55-5.817 c¢cm for root length, 122.72-315.67 mg for fresh stem weight,
13.01-67.66 mg for wet root weight, 14.30-23.52 mg for dry stem weight and 1.15-3.55 mg for dry root Keywords:
weight. As a result of the experiment, with the increase in salt concentrations, a decrease was observed in the Saffl_owe_r,
emergence rate (%), stem length (cm), root length (cm), fresh stem weight (mg) and wet root weight (mg). I~ Germination,
addition, it was observed that the Linas cultivar performed better in terms of the examined properties with ~ =MErgence,
increased salt concentrations. Salt doses

Cavumirza, M. ve Demir, I. (2023). Bazi Aspir (Carthamus tinctorius L.) Cesitlerinde Farkli Tuz
To Cite:  Konsantrasyonlarimin Cimlenme ve Cikis Uzerine Etkisi. Manas Journal of Agriculture Veterinary and Life
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Aspir (Carthamus tinctorius L.), MO 4000’lerde Misir’da yetistirildigi ve Mezopotamya'nin genis topraklarinda
bolca bulundugu tespit edilmistir. Hindistan'da da uzun zamandir bilinen aspir bitkisi MS 200-300’de Cin ve
Japonya’ya yayilnustir. 16.yy’da ise Misir’dan Ingiltere’ye génderilmis ve burada sifali bitkiler olarak rahipler
tarafindan yetistirilmistir. Yabani tiirlerine Dogu Anadolu’da rastlanmaktadir (Er ve Basalma 2008). Simdilerde
diinyada yayilmig 25 yabani tiirii oldugu bilinmektedir. Bu yabani tiirlerden bazilari (6rn. Carthamus lanatus, C.
dentatus) iilkemizin bir¢ok bolgesinde dogal ortamda kolaylikla bulunur. Tiirkiye'deki yabani aspir tiirlerinin yani
sira 1950’11 yillarda Bulgaristan’dan gelen gégmenler tarafindan aspir yetistiriciligi baglamigtir. Aspirin diger yag
bitkilerine gore diisiik yagis alan bolgelerde adaptasyon yeteneginin yiiksek olmasi, farkli iklim ve zamanlarda
yetistirilebilmesi, kurakliga, tuzluluga ve nispeten de soguga olan yiiksek toleransi olmasi yaninda
yetistiriciliginde hububat yetistirmedeki tiim arag ve gereclerinin kullanilmasidir (Er 1981; Kolsarici1 ve ark. 2006;
Demir ve Karaca 2018; Demir 2019).

Tuzluluk; kurak ve yar1 kurak iklime sahip bolgelerde, yikanip yeralti sularina karisan ¢ozunebilir tuzlarin
kapilarite etkisiyle toprak yiizeyine ulagmasi ve suyun buharlasma nedeniyle toprak yiizeyinde birikmesi
durumudur (Oz ve Karasu 2007). Ozellikle Akdeniz bolgesinin kurak ve yari kurak bélgelerinde tuzluluktan
etkilenen alanlar her gecen gin artmaktadir. Topragin tuz igerigini artmasi Ve topragin verimliligini azaltir.
Tuzlulugun artmasinin nedeni, sulama sonrasi topragin tuzu emmesi ve sulama suyunun tuzlu olmasidir.
Halihazirda diinyanin sulanan arazilerinin Ggte biri tuzludur ve tuzluluk sorunu artarak devam etmektedir (Taiz
and Zeiger 2008; Saleh 2012).

Tuz stresi, kurak ve yar1 kurak bolgelerde bitki biiylimesini etkileyen ve iiriin verimliligini sinirlayan 6nemli bir
abiyotik stres faktorudir. Bitkilerde ozmotik ve iyonik strese neden olan tuz stresinin bu olumsuz etkileri bliyime
ve gelismeyi etkiler. Tuzun ¢esidine, stresin seviye ve siiresine, stres altindaki bitkinin genotipine ve gelisim
asamasina bagli olarak basta fotosentetik aktivite olmak {izere ¢esitli metabolik siireclerin etkileri bitki canliligin
azaltabilir (Culha ve Cakirlar 2011). Bitkinin tuz stresine verdigi cevap; tuzun miktarina ve ¢esidine, tuza maruz
kalma siiresine, bitkinin tiiriine ve ¢esidine gore farklilik gosterebilir (Munns 2002; Dajic 2006). Ayni zamanda,
bitkilerin tuzluluga tepkisi, gelisimlerinin farkli asamalarinda farklilik gosterebilir. Ancak, bitkilerin ¢imlenme ve
fide gelisiminde tuz stresine karsi diger donemlere gore daha hassas oldugu belirlenmistir (Ashraf 1994). Aspirin
tuzluluk toleransi bilyiime mevsimi boyunca ayni degildir. Aspir, cimlenme ve erken fide gelisimi sirasinda tuza
diger donemlere gore daha duyarhdir. Diger birgok bitki gibi, aspirin gesitleri ve hatlari tuz toleransi bakimindan
farklilik gosterir. Bu nedenle 1slah ¢alismalarinda kullanilan ¢esit ve hatlarin tescil edilerek Uretime alinan
cesitlerin tuzluluk durumlarinin arastirilmasi olduk¢a 6nemlidir (Arslan ve ark. 2012). Cimlenme sirasinda
tuzluluk toleransi, bitkilerde tuz toleransinin ilk gostergesidir. Cesitlerin ¢imlenme ddneminde tuz toleransini
belirlemek i¢in genotip farkliliklarinin belirlenmesi gerekmektedir. Tuzlu ortamin ¢imlenme deneylerinin tuza
toleransini belirlemede ¢ok Onemli kriterdir (Elkoca ve ark. 2003). Dogal bir kaynak olan ve yasamin vazgegilmez
unsurlarindan biri olan iilkemiz topraklarinin tuzlanmasiyla miicadele hedefleri arasinda tarimda 6nemli olan tuza
dayamkli bitki cesitlerinin belirlenmesi olduk¢a 6nemlidir. Bu calismanm amaci; Onemli yagh tohum
bitkilerinden biri olan aspirin (Carthamus tinctorius L.) ¢gimlenme ve ¢imlenme sirasinda tuz (NaCl) stresine
verdigi tepkinin belirlenmesidir.

MATERYAL VE YONTEM
Materyal

Aragtirma, 2022 yilinda Ahi Evran Universitesi Ziraat Fakiiltesi Tarla Bitkileri Béliimii laboratuvarinda
yiiritiilmistiir. Denemede; Balci, Linas ve Olas aspir cesitlerin tohumlar1t materyal olarak kullanilmustir.
Bitkilerde tuz stresi saglamak tizere 0 (kontrol), 50 mMol, 100 mMol, 150 mMol ve 200 mMol NaCl
kullanilmustir.
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Yoéntem

Arastirma 2022 yilinda 25°C sabit sicakliga ayarlanmis inkiibatorde karanlik ortamda tesadiif parselleri faktoriyel
deneme deseni diizenine gore 4 tekerriirlii olarak gergeklestirilmistir. Denemede kullanilacak malzemelerin
sterilizasyonu malzemelerin 105°C’de 2 saat boyunca etiivde bekletilerek saglanmigtir. Cimlenme denemesinde,
tuzluluk stresi faktorii saglamak amactyla kontrol (0) dozu disinda dort farkl tuz konsantrasyonlar: 50 mMol, 100
mMol, 150 mMol ve 200 mMol olarak hesaplanmistir. Aspir tohumluklarinda fungusit olusmamasi i¢in thiram
ilagli saf su ile sterilize edilmistir. Her petri kabina 25’er adet tohum yerlestirilmistir. Konsantrasyonlari
hazirlanmis soliisyonlardan 1.5 ml eklenerek iklim dolabina yerlestirilmistir. Cikis yapmig ve yapmamis bitkiler
24 saat araliklarla sayilarak sulama yapilmistir. Cikis denemelerinde 3 giin iist liste ¢ikis yapmayan uygulamalar
sonlandirilmustir.

Arastirmada, Cimlenme Orani (%), Gévde Uzunlugu (cm), Kok Uzunlugu (cm), Yas Govde Agirligi (mg), Yas
Kok Agirligi (mg), Kuru Gévde Agirhigi (mg), kuru Kok Agirhigi (mg) (Sivritepe 2012; Giilsen ve ark. 2016;
Yilmaz ve Bayram 2019) 6zellikler incelenmistir. Elde edilen veriler MSTAT-C istatistik programinda tesadiif
parselleri faktoriyel deneme desenine gore varyans analiz yapilmig ve istatistiki olarak énemli ¢ikan 6zelliklerin
Onem seviyesine gore Duncan ¢oklu kargilastirma testine gore ortalamalar karsilastirilmigtir.

BULGULAR VE TARTISMA

Aspir gesitlerinin farkli tuz konsantrasyonlarinda ¢imlenme orami (%), gévde uzunlugu (cm) bakimindan
farkliligin hem c¢esit hem de tuz konsantrasyonu bakimindan ve kdk uzunlugunun ise tuz konsantrasyonlari
bakimindan P<0.01 diizeyinde, gévde uzunlugu ve kok uzunlugunun ise ¢esit ve tuz konsantrasyonu interaksiyonu
ve kok uzunlugunun cesit bazinda P<0.05 diizeyinde 6nemli oldugu saptanmustir.

Aspir gesitlerinin farkli tuz konsantrasyonlarindaki ¢imlenme orani %54.00-96.50 araliginda gergeklesirken tuz
konsantrasyonlarinin artiginda ¢gimlenme orani diigmiistiir. Cesitlerin fakli tuz konsantrasyonlarina gore ¢imlenme
oranlar1 en yiiksek Linas ¢esidinden %87.75 olarak gerceklesirken en diisiik oran ise 9%73.85 ile Balci ¢esidinden
gerceklesmistir. Balci ve Olas gesidi arasinda istatistiksel anlamda fark olmadigindan ayni grupta yer almislardir.
Tuz konsantrasyonlarina gore ¢gimlenme oranlari ise en yiiksek %93.00 ile kontrol dozundan gozlenirken en diisiik
¢imlenme oram ise %64.50 ile 200 mMol dozunda gergeklesmistir. Aragtirmamiza benzer sonuglar farkli
bitkilerde yapilan tuz toleransi arastirmalarinda ¢imlenme oranlarinin tuz konsantrasyonundaki artigina bagh
olarak azaldigi bildirmiglerdir (Day ve ark. 2008; Carpic1 ve ark. 2009; Akhtar ve Hussain 2009; Cagan ve Kdkten
2014).

Aspir gesitlerinin farkli tuz konsantrasyonlarindaki gévde uzunlugu 2.775-8.383 cm araliginda gerceklesirken tuz
konsantrasyonlarinin artisginda govde uzunlugu azalmistir. Cesitler arasinda istatistiksel anlamda fark
olmadigindan ayn1 grupta yer almiglardir. Tuz konsantrasyonlaria gore gévde uzunlugu en yiiksek kontrol dozu
ve 50 mMol dozunda gerceklesirken en diisiik govde uzunlugu ise 2.789 cm ile 200 mMol dozunda
gerceklesmistir. Cesitler ile tuz konsantrasyonlari interaksiyonuna gore en yiiksek govde uzunlugu Balci ¢esidinin
kontrol dozunda 8.383 cm olarak, en diisiik gévde uzunlugu ise Olas gesidinin 200 mMol dozunda 2.775 cm
olarak gerceklesmistir. Her ne kadar Olas ¢esidinin 200 mMol dozunda en diisiik govde uzunlugu tespit edilse de
200 mMol dozunda Linas ve Balc1 ¢esitleri de ayni grupta yer aldigindan en diisiik govde uzunlugu genel olarak
200 mMol tuz konsantrasyonunda saptanmustir. Ayrica Olas ¢esidinin 150 mMol tuz konsantrasyonundaki gévde
uzunlugu da (3.167 cm) yine en diisiik gdvde uzunlugu grubunda yer almistir. Aspir bitkisinde yapilan tuz
tolerans1 aragtirmalarinda govde uzunlugunun tuz konsantrasyonundaki artisina baghi olarak azaldig
bildirmislerdir (Kaya ve ark. 2003; Karimi et al. 2011).

Aspir ¢esitlerinin farkli tuz konsantrasyonlarindaki kok uzunlugu 0.55-5.817 cm arasinda gerceklesmistir.
Cesitlerin farkli tuz konsantrasyonlarmma goére kok uzunlugu en yiiksek Linas g¢esidinden 3.011 cm olarak
gergeklesirken en diisiik oran ise 1.697 cm ile Olas ¢esidinden ger¢eklesmistir. Tuz konsantrasyonlarina gore kok
uzunluklari ise en yliksek 3.751 cm ile kontrol dozunda goézlenirken en diisiik kok uzunlugu ise 0.587 cm ile 200
mMol dozunda gerceklesmistir. Cesitler ve Tuz konsantrasyonlari interaksiyonuna gore en yiiksek kok uzunlugu
Balc1 ¢esidinin kontrol dozundan 5,817 cm olarak gergeklesirken en diisiik kok uzunlugu ise 0.550, 0.575, 0.625
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ve 0.637 cm olarak sirasiyla Linasx200mMol, Olasx200mMol, Olasx150 mMol ve Balcix200mMol
interaksiyonlarindan gerceklesmistir. Ayrica Linas ve Olas ¢esitlerinin kontrole gére 50 ve 100 mMol tuz
konsantrasyonlarinda daha uzun kok uzunlugu gézlenmistir. Kaya ve ark. (2003), aspir cesitleri (Yenice, Dinger
ve 5.154) lizerinde yaptiklar c¢alismada tuz dozlar arttikca kok uzunlugunun azaldigini ve kok uzunlugu
degerlerini 2.52-12.5 c¢m arasinda tespit ettiklerini, en kisa kok uzunluguna sahip ¢esidin Yenice ¢esidinin
oldugunu bildirmislerdir.

Tablo 1. Bazi aspir ¢esitlerinde farkl tuz konsantrasyonlarmmin ¢imlenme oranlar (%), gévde uzunlugu (cm) ve
kék uzunluguna (cm) ait varyans analiz sonuglar ile ortalamalar ve ortalamalarin karsilagtiriimast

VK SD Cimlenme Orani (%) Govde Uzunlugu (cm) Kok Uzunlugu (cm)
Cesit (C) 2 1089.32** 1.09** 8.68*
Tuz Konsantrasyonu (TK) 4 1339.69** 49.59** 23.30**
C*TK Interaksiyonu 8 98.504 6d 1.33* 6.98*
Hata 45 60.456 0.609 2.53
Cesitler
Linas 87.75 A 5.635 A 3.011 A
Olas 76.50 B 5.252 B 1.697 B
Balci 73.85B 5.673 A 2.277 AB
Tuz Konst. (mMol)
0 93.00 A 7.400 A 3.751 A
50 83.08 B 7.213 A 3.322 A
100 81.50 B 6.175B 2.854 A
150 74.75 C 4.023C 1.125B
200 64.50 D 2.789 D 0.587 B
Cesit x Tuz konst. (mMol)
0 96.5 6.859bcd 3.696 abc
50 93.5 7.658 ab 5.525 ab
Linas 100 88.5 6.258 cd 3.717 abc
150 84.25 4610 e 1.567 cd
200 76 2.792f 0.550d
0 91.5 6.958 bc 1.742 cd
50 82 6.867 bcd 2.383 cd
Olas 100 84 6.492 cd 3.158 bed
150 71 3.167 f 0.625d
200 54 2.775 f 0.575d
0 91 8.383 a 5.817a
50 73.75 7.113 bc 2.058 cd
Balci 100 72 5.775d 1.688 cd
150 69 4292 e 1.183 cd
200 63.5 2.800 f 0.637d

VK: varyasyon kaynaklari, SD: serbestlik derecesi, **: P<0,01 diizeyinde, *: P<0,05 diizeyinde énemli ve 6d: 6nemli degil.

Aspir ¢esitlerinin farkli tuz konsantrasyonlarinda ¢imlenme testi sonucunda gesitler arasinda yas gévde ve kok
agirhigr degisimi P<0.05 diizeyinde, uygulanan tuz konsantrasyonlari bakimindan yas gévde ve kok agilig ile
kuru gévde ve kok agirligr degisimi ise P<0.01 diizeyinde 6nemli bulunurken, yas kok agirligi degisimi gesit ve
tuz konsantrasyonu interaksiyonu bakimindan P<0.01 diizeyinde istatistiksel anlamda Onemli oldugu
belirlenmistir (Tablo 2).

Aspir cesitlerinin farkli tuz konsantrasyonlarindaki yas govde agirlign 122.72-315.67 mg araliginda
gergeklesmistir. Cesitlerin farkli tuz konsantrasyonlarina gore yas govde agirliklart en yiiksek Linas ¢esidinde
241.72 mg olarak gergeklesirken en diisiik yas govde agirligi191.68 mg ile Olas ¢esidinde gergeklesmistir. Linas
ve Balci ¢esidi arasinda istatistiksel anlamda fark olmadigindan ayni grupta yer almistir. Tuz konsantrasyonlarina
gore yas govde agirligr en yiiksek 270.71 mg ile 50 mMol dozundan gozlenirken en diisiik yas govde agirlig
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147.02 mg ile 200 mMol dozunda gergeklesmistir. 50 mMol dozu ile 100 mMol dozlarinin yas gévde agirlig
bakimindan aralarinda farklilik olmadigindan ayni grupta yer almistir. Zhang ve ark. (2015)’nin aspirde yaptiklari
calismada; tuz konsantrasyonu arttikca govde yas agirliginin azaldigimi tespit ederek govde yas agirlig
degerlerinin 70 ile 451 mg arasinda degistigini bildirmislerdir.

Aspir ¢esitlerinin farkli tuz konsantrasyonlarindaki yas kok agirligi 31.01-67.66 mg araliginda gergeklesirken tuz
konsantrasyonlarinin artisinda yas kok agirligr diismiistiir. Cesitlerin farkli tuz konsantrasyonlarina gore yas kok
agirliklart en yiiksek Linas c¢esidinden 33.48 mg olarak gerceklesirken en diisiik oran ise 23.56 mg ile Olas
cesidinden gerceklesmistir.

Tablo 2. Bazi aspir ¢esitlerinde farkli tuz konsantrasyonlarinin yas gévde ve kok agirliklart ile kuru gévde ve kok
agirliklarina ait varyans analiz sonuglari ile ortalamalar ve ortalamalarin karsilastirilmast

VK SD Yas Govde Yas Kok Kuru Gévde Kuru Kok
Agirligi (mg) Agirligi (mg) Agirligi (mg) Agirligi (mg)

Cesit () 2 12714.58 * 575.58 * 24.4056d 0.435 6d
Tuz Konsantrasyonu (TK) 4 28034.54 ** 1645.08 ** 66.585 ** 4.582 **
C*TK Iinteraksiyonu 8 2768.74 6d 728.99 ** 11.268 od 0.311 6d
Hata 45 2975.82 162.98 10.52 0.591
Cesitler
Linas 241.72 A 3348 A 21.53 2.46
Olas 191.68 B 23.56 B 19.53 2.16
Balci 211.33 A 32.06 A 19.56 2.28
Tuz Konst. (mMol)
0 228.62 AB 41.18 A 16.46 B 240 A
50 270.71 A 38.98 A 20.57 A 293 A
100 240.86 A 33.72 A 2248 A 277 A
150 187.33 BC 19.32B 21.87 A 199 A
200 147.02C 15.35B 1991 A 1.40B
Cesit x Tuz konst. (mMol)
Linas 0 226.90 31.46 bed 18.25 2.46

50 315.67 56.75 a 20.80 3.55

100 275.45 41.47h 23.18 2.85

150 216.87 23.76 cde 21.90 1.88

200 173.70 14.35e 23.52 1.55
Olas 0 189.32 24.50 cd 16.82 2.40

50 249.78 28.42 bc 20.48 2.75

100 241.20 35.66 bc 23.18 2.70

150 155.35 16.34 de 21.05 1.82

200 122.72 13.01e 16.90 1.15
Balci 0 269.65 67.66 a 14.30 2.35

50 246.67 32.10 be 20.42 2.50

100 206.92 24.10 cd 21.10 2.75

150 189.78 17.86 de 22.65 2.28

200 144.62 18.69 de 19.30 151

VK: varyasyon kaynaklari, SD: serbestlik derecesi, **: P<0,01 diizeyinde, *: P<0,05 diizeyinde 6nemli ve 6d: 6nemli degil.

Linas ve Balci1 ¢esidi arasinda istatistiksel anlamda fark olmadigindan aymi grupta yer almislardir. Tuz
konsantrasyonlarina gore yas kok agirliklar ise en yiiksek 41.18 mg ile kontrol dozundan gézlenirken en diisiik
yas kok agirligi ise 15.35 mg ile 200 mMol dozunda gergeklesmistir. Kontrol dozu, 50 mMol dozu ve 100 mMol
dozu kendi aralarmda ve 150 mMol ve 200 mMol dozlar1 da kendi aralarinda yas kok agirligi bakimindan aym
grupta yer almistir. En yliksek yas kok agirligi aralarinda istatistiksel farklilik olmadigi i¢in Balci ¢esidinin kontrol
dozu (67.66 mg) ile Linas ¢esidinin 50 mMol tuz konsantrasyonu dozundan (56.75 mg) elde edilmistir. En diistik
yas kok agirhigr ise yine aralarinda istatistiksel fark olmayan Linas ve Olas cesitlerinin 200 mMol tuz

MJAVL Volume 13 (Issue 1) © 2023 www.journals.manas.edu.kg


http://www.journals.manas.edu.kg/

29

Cavumirza ve Demir / Manas Journal of Agriculture Veterinary and Life Sciences 13 (1) (2023) 24-30

konsantrasyonlarinda sirasiyla 14.35 mg ve 13.01 mg olarak gergeklesmistir. Arastirmamiza benzer sonuglar aspir
bitkisinde yapilan tuz toleransi arastirmalarinda yas kok agirliginin tuz konsantrasyonundaki artisina bagh olarak
azaldig bildirmislerdir (Kaya ve ark. 2006; Siddiqi et al. 2007).

Aspir gesitlerinin farkli tuz konsantrasyonlarindaki kuru gévde agirligi 14.30-23.52 mg araliginda gerceklesirken
tuz konsantrasyonlarinin artisinda kuru gévde agirligi artmistir. Tuz konsantrasyonlarina gore kuru gévde agirligi
en yliksek 22.48 mg ile 100 mMol dozundan gézlenirken en diisiik kuru govde agirligr ise 16.46 mg ile kontrol
dozunda gergeklesmistir. 50 mMol, 100 mMol, 150 mMol ve 200 mMol dozlarinin kuru gévde agirligi
bakimindan aralarinda farklilik olmadigindan aynmi grupta yer almistir. Cesitler arasinda kuru gévde agirlig:
bakimindan istatistiksel anlamda fark olmamasina ragmen kuru gévde agirligi en yiiksek Linas ¢esidinden 21.53
mg olarak gergeklesirken, en diisiik ise Olas ¢esidinden 19.53mg olarak gerceklesmistir. Kaya ve ark. (2003) aspir
cesitleri (Yenice, Dinger ve 5.154) iizerinde yaptiklart ¢alismada govde kuru agirliginin tuz dozlar arttikga
diistiigiini ve 24.59 ve 65.64 mg arasinda degistigini tespit ettiklerini bildirerek en diisiik degere sahip cesidin
govde kuru agirlig bakimindan Yenice ¢esidinin oldugunu rapor etmislerdir.

Aspir ¢esitlerinin farkli tuz konsantrasyonlarindaki kuru kok agirliklart 1.150 mg ile 3.55 mg araliginda
gergeklesirken tuz konsantrasyonlarinin artiginda kuru kok agirliklart 50 mMol dozundan sonra diigmiistiir. Tuz
konsantrasyonlarina gore kuru kok agirliklari en yiiksek 2.93 mg ile 50 mMol dozu ile gézlenirken en diisiik kuru
kok agirligr 1.40 mg ile 200 mMol dozunda gerceklesmistir. Kontrol dozu, 50 mMol dozu, 100 mMol ve 150
mMol dozlarmin kuru kok agirligi bakimindan aralarinda farklilik olmadigindan ayni grupta yer almistir. Cesitler
arasinda kuru kok agirligi bakimindan istatistiksel anlamda fark olmamasina ragmen kuru kok agirligi en yiiksek
Linas ¢esidinden 2.46 mg olarak ve en diisiik 2.16 mg ile Olas ¢esidinden gergeklesmistir. Kaya ve ark. (2003),
aspir cesitleri (Yenice, Dinger ve 5.154) {izerinde yaptiklar1 ¢alismada, tuz dozlar arttikga kok kuru agirlig
degerinin distiigiinii ve kok kuru agirlik degerlerini 4.56 ile 31.5 mg arasinda tespit ettiklerini bildirerek, en diisiik
degere sahip ¢esidin Yenice oldugunu belirtmislerdir.

SONUGC

Deneme sonucunda aspir ¢esitlerine uygulanan tuz konsantrasyonlari; ¢cimlenme orani (%), gévde uzunlugu (cm),
kok uzunlugu (cm), yas govde agirligi (mg) ve yas kok agirligi (mg) degisimleri cesitler arasinda, ¢cimlenme orani
(%), govde uzunlugu (cm), kok uzunlugu (cm), yas gdvde agirligi (mg), yas kok agirligi (mg), kuru govde agirligs
(mg) ve kuru kok agirhigi (mg) degisimleri ise tuz konsantrasyonlar1 bazinda istatistiksel anlamda dnemli oldugu
saptanmistir. Ayrica govde uzunlugu (cm), kok uzunlugu (cm) ve yas kok agirligi (mg) degisimindeki farklilik
cesit ve tuz konsantrasyonu interaksiyonu bakimindan istatistiksel anlamda énemli ¢ikmistir. Cimlenme orani en
yiiksek Linas ¢esidi olurken tuz konsantrasyonu artigi ¢cimlenme oraninda 6nemli diislislere neden olmustur. Kok
ve govde uzunluklar1 bakiminda arastirmada kullanilan g¢esitlerin hepsi 200 mMol tuz konsantrasyonu dozunda
en diislik degerlere ulagsmistir. Yas kok agirligi (mg) tuz konsantrasyonla artisinda olumsuz etkilenmis ve en diisiik
yas kok agirligi Linas ve Olas ¢esidinin 200 mMol tuz konsantrasyonu dozunda gézlenmistir. En yiiksek kuru kok
agirligi ise Balci gesidinin kontrol dozu ile Linas ¢esidinin 50 mMol dozunda goézlenmistir. Farkli tuz
yogunluguna karsin ¢esitlerin farkli tepkiler vermesi sonucunda genel olarak Linas c¢esidinin artan tuz
yogunluguna karsin daha iyi performans verdigi soylenebilir.
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OZET

Kiiresel diizeyde meydana gelen iklim degisiklikleri, savaslar, niifus artisi, tarim arazilerindeki azalma gibi
nedenlere toprak tuzlulugu da eklenince iretim verimliligi giderek 6nem kazanmistir. Tuzluluk bitki
gelismesini 6nemli derecede etkilemektedir. Bundan dolayr bu konuda calismalar yogunlagmigtir. Bitki
gelisimini tuz stresinden korumak icin organik c¢oziimlere odaklanilmistir. Bu calismada domates
fidelerinde tuz stresini hafifletmek i¢in kitosan biyopolimeri uygulanmustir. Tuz stresine karsi bitki savunma
refleksleri Slperoksit Dismutaz (SOD), Katalaz (CAT) ve Malondialdehit (MDA) enzim seviyelerindeki
degisim ile incelenmistir. Tuz stresi i¢in uygulanan kitosanin anlamli derecede SOD, CAT ve MDA enzim
seviyelerini etkiledigi tespit edilmistir. Kitosanin abiyotik streslerden korunmak i¢in kullanigli ve makul bir
arag¢ oldugu ifade edilebilir. Ayrica enzim degerlerinin bitkilerde strese neden olan etkenlerin tespitinde ve
bitkisel yanit mekanizmalarinin aydinlatilmasinda kullanisli oldugu belirlenmistir.
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Chitosan Application Against the Negative Effects of Salt Stress in Tomato Cultivation

ABSTRACT

Production efficiency has become increasingly important when soil salinity is added to causes such as
climate changes, wars, population growth, and a decrease in agricultural lands. Salinity significantly affects
plant growth. Therefore, studies on this subject have intensified. Organic solutions are focused on
protecting plant growth from salt stress. In this study, chitosan biopolymer was applied to alleviate salt
stress in tomato seedlings. Plant defense reflexes against salt stress were investigated by changes in the
enzyme levels of Superoxide Dismutase (SOD), Catalase (CAT), and Malondialdehyde (MDA). It was
determined that chitosan applied for salt stress significantly affected SOD, CAT, and MDA enzyme levels.
It can be stated that chitosan is a valuable and reasonable tool for protection from abiotic stresses. In
addition, it has been determined that enzyme values are helpful in determining the factors that cause stress
in plants and in elucidating the vegetative response mechanisms.
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GIRIS

Domates (Solanum lycopersicum L.), tiim diinyada en besleyici, ekonomik agidan 6nemli olan ve yaygin olarak
tiketilen sebzelerden biridir (Malafaia ve ark. 2013; Li ve ark. 2018). Domates zengin bir karbonhidrat, protein,
vitamin, mineral, karotenoid ve fenilpropanoid kaynagi oldugundan talep her gecen giin artmaktadir (Siegel ve
ark. 2014; Rendina ve ark. 2019). Diinya niifusu hizla artmakta olup, 2050 yilina kadar 9.7 milyara ulasmasi
ongoriilmektedir. Ancak kentlesme, ¢collesme ve iklim degisiklikleri nedeniyle tarim arazilerinin kayb1 durumu
daha da zorlastirmaktadir (Leisner 2020). Bitkisel tiretim tuzluluk, kuraklik, sicaklik ve UV radyasyonu gibi
birgok abiyotik stresin dahil oldugu iiretkenligi olumsuz etkileyen farkli ¢evresel strese maruz kalmaktadir.
Dinya genelinde 800 milyon hektardan fazla arazi ekilmekte olup (FAO 2017), tuz ve kuraklik stresi, mahsul
verimliligini etkileyen baslica c¢evresel faktorlerdir (Faroq ve ark. 2017). Tuz stresi bitkilerde membran
biitiinligiiniin azalmasina, enzimatik aktivitelerin degismesine ve fotosentetik aparatin islev bozukluguna neden
olur (Chen ve ark. 2019; Alcazar ve ark. 2020). Verim kaybini telafi etmek icin genellikle kimyasal giibre
uygulamalar1 yapilmaktadir. Sikimik asit, magnezyum siilfat, salisiklik asit vb. kimyasallarin uygulanmasiyla
bitki blyiimesinin ve domates veriminin arttig1 bildirilmistir (Amri 2013; Manonga ve Kumar 2017; Zehra ve
ark. 2017). Ancak kimyasal giibrelerin asir1 uygulanmasi kiiresel olarak ciddi bir sorundur (Wang ve ark. 2015).
Bitkiler bu gibi durumlarda abiyotik streslere yanit verirler ve hayatta kalmalari, stresle ilgili siireglerin
zamaninda aktivasyonu ile iligkilidir. Sonraki metabolik ayarlamalar, ozmotik dengesizlik ve fitohormonlarin
sentezi ile basa ¢ikmak i¢in diisiik molekiiler agirlikli ozmolitlerin (prolin, ¢dzlinilir sekerler, glisin betain)
birikmesine yol acar, boylece iyon toksisitesini, ozmotik stresi sinirlamaya dahil olan fizyolojik ve metabolik
siirecleri ve oksidatif stresi diizenler (Liang ve ark. 2018). Kimyasal giibrelerin ¢evre ve insan saglig1 {izerindeki
zararh etkilerine iligkin yapilan arastirmalar, daha giivenli, ¢evre dostu alternatif arayislarina neden olmaktadir
(Saharan ve ark. 2015). Biyopolimerler biyolojik olarak parcalanabildikleri, toksik olmadiklar1 ve yenilenebilir
kaynaklardan elde edilebildikleri i¢in kimyasal giibrelere bir alternatif olusturmaktadir (Kheiri ve ark. 2016).
Kitin, seliilozdan sonra dogada en ¢ok bulunan ikinci biyopolimerdir. Mantarlarin, kabuklularin ve bocek dig
iskeletinin hiicre duvarlarinda bulunur (Santos ve ark. 2020). Kitin, deasetilasyon islemi ile kitosana
doniisttrilir ve B- (1,4) bagli N-asetil D-glukozamin ve D-glukozamin birimlerinden olusur. Kitosan, kitinazlar
ve glukanazlar gibi savunma ile ilgili enzimlerin iiretimi, hiicre duvari1 bilesimindeki degisiklikler, zar
gecirgenligi, iyon akist vb. dahil olmak iizere gesitli savunma reaksiyonlarini indiikleyebilen fitopatojenlere
kars1 bitki koruyucusu olarak kullanilmistir (Bueter ve ark. 2013; Liu ve ark. 2016; Romanazi ve ark. 2018).
Buna ek olarak, kitosanin g¢esitli mahsullerde bitki biiylimesini ve verimini artirdigi bildirilmistir (Pichyangkura
ve Chandchawan 2015; Mukta ve ark. 2017). Kitosan, bitki ylizeyine kolayca emilir ve tarimsal kimyasallarin
kontrollii dagilimi i¢in degerli bir tasiyici olarak ortaya ¢ikmustir (Kashyap ve ark. 2015). Escudero ve ark.
(2017), kitosan ile sulanan domates bitkilerinin silirglin ve kok biyokiitlesini arttirdigini bildirmistir. Kitosan
mikro partikiil uygulamasinin domates fidelerinin vejetatif biiylimesini arttirdigi Colman ve ark. (2019)
tarafindan bildirilmistir. Domatese kitosan-polivinil alkol hidrojel uygulamasi, kontrole gore meyve veriminde
onemli artis gosterdigi belirtilmistir (Hipolito ve ark. 2018).

Bu calismanin amaci, farkli dozlarda tuz stresine maruz kalan domates fidelerinde Kitosanin etkisi antioksidan
enzimler seviyesinde incelenmistir.

MATERYAL ve METOD
Materyal

Calisma, 39.78856100289532, 39.3538486672705 lokasyonunda sera kosullarinda Mart-Temmuz 2022
tarihlerinde gergeklestirilmigtir. Uygulamanin yapildigi bolge sekil 1°de verilmistir. Denemede Kayra F1
(Anamas Seed Company) domates ¢esidi (Solanum lycopersicum L.) kullanilmustir. Fideler, her biri 40 x 40 mm
olan 128 oyuklu viollerde, turba (Klasmann TS 1®) ve perlit (Agrobit®) (%60 turba, %40 perlit) karigimi
kullanilarak biiyiitiilmiistiir. Istenilen biiyiikliige ulasan fideler Mayis aymda 20x25 cm ebatlarindaki saksilara
aktarilmustir.
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Sekil 1. Uygulama yapilan bolgenin konumu
Tuz ve Kitosan Uygulamalar

Bu ¢alismada ticari liretim yapan Adaga firmasindan temin edilen %95 deasetilasyon dereceli %2 Chitosan®
kullanilmustir. Fideler, farkli dozlarda NaCl (0, 100 ve 200 mM) igeren su ile sulanmistir. Fidan dikiminden 2
giin sonra tuzluluk uygulamalarina baslanmistir. NaCl konsantrasyonlari, bitkilere ozmotik soku 6nlemek i¢in
50 mM'lik artislarla artirilmistir. Calisma boyunca NaCl uygulamasina devam edilmistir. Kitosan soliisyonu 0,
50, 100 ve 150 ppm'lik dozlar olmak tizere 4 farkli konsantrasyonda hazirlanmis ve ekimden bir giin dnce ve
daha sonra hasata kadar her hafta dizenli olarak (bitki basina 15 ml) yapraklarin iist ve alt taraflarina
puskiirtiilmiistiir. Kontrol grubu fidelere yalnizca 0 ppm tuz ve 0 ppm kitosan uygulanmistir. Uygulamalar 40
giin sonunda tamamlanmistir. Analiz ¢aligmalar i¢in fidelerden tesadiifi olarak yaprak ornekleri alinarak ve -
80°C de stoklanmustir.

SOD, CAT ve MDA analizi

Ham enzimler, 50 mmol fosfat tamponu (pH 7.8, 1 mmol L EDTA-2Na, 5 mmol Lt MgCl,, %0.3 Triton-X100
ve %1 polivinilpirolidon) uygulanarak ¢ikarilmistir. Yaprak numuneleri (0.5 g), onceden sogutulmus bir
ekstraksiyon ortami ile donmus bir havanda 6gitiilmiistir. Homojenatlar 4°C'de 20 dakika 12.000 rpm'de
santrifiijlendikten sonra siiziintii, SOD ve CAT aktivitelerinin belirlenmesi i¢in bir enzim ekstrakti olarak elde
edilmistir. SOD (EC 1.15.1.1) ve CAT (EC 1.11.1.6) aktiviteleri sirasiyla Beauchamp ve Fridovich (1971) ve
Aebi'ye (1984) gore belirlenmistir. Malondialdehit (MDA) igerigi, lipit peroksidasyonunu degerlendirmek i¢in
Du ve Bramlage'nin (1992) yontemiyle belirlenmistir. Yaprak drnekleri (0.5 g), 10 mL %210 Trikloroasetik asit
(TCA) iginde homojenlestirilmistir. Homojenat 4°C'de 4000 rpm'de 10 dakika santrifujlendiktan sonra
supernatana iki mililitre %0.6 Tiyobarbitiirik Asit (TBA) ilave edilmis ve karistm 100°C'de 15 dakika inkibe
edilmistir. Tiip 4°C'de 10 dakika 4000 rpm'de santrifiij edildikten sonra siipernatanin absorbans degerleri 532,
600 ve 450 nm'de kaydedilmistir.

BULGULAR

Domates fidelerinin kontrol, tuz ve tuz-kitosan grubuna ait Orneklerinin morfolojik durumu Sekil 2.’de
verilmistir.
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Sekil 2.Tuz stresi altindaki kitosan ile muamele edilmis domates bitkileri

Tuz stresi altindaki domates bitkilerine kitosan uygulamalar1 sonrasinda bitkilerde antioksidan enzim oranlari
onemli Ol¢iide degismistir. Tuzluluk stresi, bitki hiicrelerinde reaktif oksijen tirleri (ROS) ve melondialdehit
(MDA) birikmesine neden olur. Bu maddelerin artmasi bitkilerin stresten etkilendiginin ve zarar gordiigiiniin bir
gostergesidir. Calismamizda artan tuz stresi ile MDA diizeyinin arttigi belirlendi. Kitosan uygulamalari
sonrasinda domates bitkilerinin MDA diizeylerinde azalma oldugu belirlenmistir. 100 mM Tuz uygulamasinda
melondialdehit (MDA) degerinin kontrol grubuna gore % 26.6, 200 mM Tuz uygulamasinda MDA degerinin
kontrol grubuna gore % 21.5, 100 mM Tuz + 50 ppm Kitosan uygulamasinda MDA degerinin kontrol grubuna
gore % 12.9, 200 mM Tuz + 50 ppm Kitosan uygulamasinda MDA degerinin kontrol grubuna gore % 1.08, 100
mM Tuz + 100 ppm Kitosan uygulamasinda MDA degerinin kontrol grubuna goére % 15.8, 200 mM Tuz + 100
ppm Kitosan uygulamasinda MDA degerinin kontrol grubuna gore % 1.3, 100 mM Tuz + 150 ppm Kitosan
uygulamasinda MDA degerinin kontrol grubuna gore % 5.2, 200 mM Tuz + 150 ppm Kitosan uygulamasinda
MDA degerinin kontrol grubuna gore % 14.0 oraninda degistigi tespit edilmistir. 200 mM Tuz + 50 ppm
Kitosan, 200 mM Tuz + 100 ppm Kitosan ve 100 mM Tuz + 150 ppm Kitosan uygulanan fidelerin MDA
regiilasyonu kontrol grubuna esdegerde gerceklesmistir. Ozellikle 200 mM tuz stresine karsi kitosanin her ii¢
dozunun da etkili oldugu tespit edildi.100 ve 200 mM tuz stresi altinda MDA birikimini azaltan en etkili kitosan
uygulamasinin 150 ppm uygulamalar1 oldugu belirlendi (Sekil 3).

MDA
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Sekil 3. Farkli tuz ve kitosan uygulamalarinin melondialdehit (MDA) diizeyine etkisSi
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100 mM Tuz uygulamasinda Katalaz (CAT) degerinin kontrol grubuna goére % 25.8, 200 mM Tuz
uygulamasinda CAT degerinin kontrol grubuna gore % 19.3, 100 mM Tuz + 50 ppm Kitosan uygulamasinda
CAT degerinin kontrol grubuna gore % 15.7, 200 mM Tuz + 50 ppm Kitosan uygulamasinda CAT degerinin
kontrol grubuna gore % 36.4, 100 mM Tuz + 100 ppm Kitosan uygulamasinda CAT degerinin kontrol grubuna
gore % 5.23, 200 mM Tuz + 100 ppm Kitosan uygulamasinda CAT degerinin kontrol grubuna gore % 8.31, 100
mM Tuz + 150 ppm Kitosan uygulamasinda CAT degerinin kontrol grubuna gére % 9.47 ve 200 mM Tuz + 150
ppm Kitosan uygulamasinda CAT degerinin kontrol grubuna gore % 52.5 oraninda regiilasyonunu etkiledigi
tespit edildi. 100 ppm kitosan uygulamalarinin kontrol grubu fidelerdeki CAT enzimi regiilasyonuna yakin
oldugu yani 100 ppm kitosan uygulamasinin CAT regiilasyonu tizerinde aktif etki yaptigi tespit edildi makul bir
seviye oldugu anlasilmaktadir. 50 ppm ve 150 ppm kitosan uygulamalar1 da CAT regiilasyonunda etkili oldugu
belirlendi. Diger antioksidan enzimler gibi stres kosullarinda kitosan uygulamalari sonrasinda domates
fidelerinde CAT aktivitesinin arttig1r belirlendi. Her iki tuz konsantrasyonunda da CAT enzim aktivitesini
artirmada en etkili kitosan uygulamasinin 100 ppm uygulamasi oldugu belirlendi (Sekil 4).
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Sekil 4. Farkl tuz ve kitosan uygulamalarimn katalaz (CAT) diizeyine etkisi

Siiperoksit dismutaz (SOD), aerobik organizmalarin ¢ogu ve tiim hiicre alt1 boliimlerinde bol miktarda bulunur
ve farkli ¢cevresel streslerde ROS ile miidahale edilen oksidatif strese duyarli ¢ok etkili bir hiicre i¢i enzimatik
antioksidan olarak kabul edilir (Zhang ve digerleri, 2020). Tuz stresi, domates bitkilerinde SOD aktivitesini
degistirir. Calismamizda tuz stresine maruz kalan bitkilerin SOD enzim aktivitelerinde azalma olurken, kitosan
uygulamalar1 sonrasinda SOD enzim aktivitelerinde genel bir artis olmustur. 100 mM Tuz uygulamasinda SOD
degerinin kontrol grubuna gore % 56.0, 200 mM Tuz uygulamasinda SOD degerinin kontrol grubuna gore %
58.9, 100 mM Tuz + 50 ppm Kitosan uygulamasinda SOD degerinin kontrol grubuna goére % 171.4, 200 mM
Tuz + 50 ppm Kitosan uygulamasinda SOD degerinin kontrol grubuna gore % 110.3, 100 mM Tuz + 100 ppm
Kitosan uygulamasinda SOD degerinin kontrol grubuna gére % 375.3, 200 mM Tuz + 100 ppm Kitosan
uygulamasinda SOD degerinin kontrol grubuna gore % 358.4, 100 mM Tuz + 150 ppm Kitosan uygulamasinda
SOD degerinin kontrol grubuna gore % 170.3, 200 mM Tuz + 150 ppm Kitosan uygulamasinda SOD degerinin
kontrol grubuna gore % 56.9 oraninda degistigi tespit edildi. 100 ppm kitosan uygulamalarinin SOD
regiilasyonunda bariz artisina neden oldugu belirlendi. 50 ppm ve 150 ppm kitosan uygulamalari da SOD
regiilasyonunda etkili oldugu belirlendi. Her iki tuz konsantrasyonunda da SOD enzim aktivitesini artirmada en
etkili kitosan uygulamasinin 100 ppm uygulamasi oldugu belirlendi (Sekil 5).
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Sekil 5. Farkli tuz ve kitosan uygulamalarinin Siiperoksit dismutaz diizeyine etkisi
TARTISMA

Tuz ve kuraklik stresleri, mitokondri ve kloroplastta iiretilen reaktif oksijen tiirlerinin (ROS) neden oldugu
oksidatif strese yol agmaktadir (Hussain ve ark. 2021). ROS, siiperoksit anyonlarin1 (O2:—), singlet oksijeni
(10y), hidroksil radikallerini (+ OH) ve hidrojen peroksiti (H20) icerir (Mittler ve ark. 2022). Bu ROS tirleri,
antioksidan enzimler tarafindan temizlenir ve bunlarin birikmesi, bitkinin stres toleransim ve duyarliligini
gosterir (Semida ve ark. 2021). Toprakta bulunan tuz iyonlar1 bitkilerin ¢imlenme, biiylime ve gelisme
donemlerinde olumsuz etkilere neden olur. Kuraklik ve tuz stresine tepki olarak bitkilerin dis morfolojisinde bir
dizi degisiklik meydana gelir. Bitkiler, morfoloji, fizyoloji, hiicreler ve molekiiller agisindan karmasik ve
degisken gevresel stresler altinda biiylime ve gelismeyi siirdiirmek igin bir dizi tepki gelistirmistir (Li ve ark.
2016; Zhou ve ark. 2016; Kang ve ark. 2017). Bundan dolay1 son zamanlarda bitkilerin stresi tolere etmesi ve
bitki savunma mekanizmalarini desteklemek i¢in farkli organik maddeler kullanilmaktadir (Bulut 2020). Bu
organik maddelerden birisi de kitosandir. Kitosan bitki biiyiime diizenleyicisi ve abiyotik streslere kars1 bitkiyi
korumak amaciyla da kullanilmaktadir. Bitki hiicre veya doku kiiltiirlerinde hizli bir sekilde diretimin
saglanmasinda, verimin artirilmasinda ve sekonder metabolitlerin iiretilmesinde abiyotik elisitor (uyarict) olarak
kullanilmaktadir (Hidangmayum ve ark. 2019). Ornegin, Linum usitatissimum L.(keten) hiicre kiltiirlerinde
kullanilan kitosan (10 mg/L) farmakolojik olarak énemli bir polifenol olan lignan {iretimini artirmistir (Ahmad
ve ark. 2019). Yapilan bir diger ¢aligmada ise Solanum tuberosum L. (patates) bitkisinde kitosanin yapraktan
uygulanmasinin biiylimeye ve kuraklik stresine karsi olan etkileri analiz edilmis ve siirgiin yiiksekliginde
gelisme, klorofil, karetoidler, prolin ve total seker miktarlarinda 6nemli oranda artis oldugu ifade edilmistir
(Muley ve ark. 2019). Triticum aestivum L. (bugday) ve Zea mays L. (musir) bitkilerinde tuzluluk stresine karst,
tohumlarin 3 saat kitosan ¢ozeltisi ile muamele edildikten sonra yetistirilmeleri, antioksidan enzim aktivitesini
ve prolin icerigini artirarak bitkilerde strese karsi iyilestirici etki gosterdigi belirtilmistir (Shams 2018).

Bitkilerde reaktif oksijen tiirlerine karst bir savunma refleksi olarak antioksidan diizeylerindeki degisim
izlenebilir. Tuz stresi uygulamasinin SOD, CAT ve MDA enzimlerinin regiilasyonunda artisa neden oldugu
belirlendi. Tuz stresinin domates fidelerinde enzim aktivitesini etkiledigini ve 6nemli Sl¢iide arttirdigim (P<
0.05) gostermistir. Abiyotik stresler, daha yiiksek ROS birikimi ile oksidatif stresi tetikler (Chaudhry ve ark.
2021). Bitki hiicrelerinde ROS seviyelerini baskilamak i¢in antioksidanlarin aktivasyonu ile stres kosullarina

MJAVL Volume 13 (Issue 1) © 2023 www.journals.manas.edu.kg


http://www.journals.manas.edu.kg/

37

Bulut ve Oztiirk / Manas Journal of Agriculture Veterinary and Life Sciences 13 (1) (2023) 31-39

yanit verir. Domates ve patates gibi diger sebze mahsullerinde, cesitli biyokimyasal ve molekiiler ¢aligmalar,
abiyotik streslere uyum saglayarak ¢ok cesitli gen fonksiyonlarmin indiiklenmesini bildirilmistir (Demirel ve
ark. 2020; Asim ve ark. 2021; Tandra ve ark. 2022). Enzimlerin miktarindaki artis, canliligi stirdiirmek igin
temizlik genleri olarak tiim stres seviyelerinde ifade edildigini gostermektedir. Uygulanan kitosan dozlarinin
enzim degerlerinin regililasyonunu azalttigi belirlendi (P< 0.05). Bu da kitosanin tuz uygulamasinin domates
fidelerinin neden oldugu stresi azalttigini gostermektedir. Her {i¢ dozun da stresin olumsuz etkilerini azaltmada
etkili oldugu tespit edilmistir. Bu sonuglar, tuz stresinin antioksidan diizeylerinde degisikliklere neden oldugunu
belirten ¢aligmalar desteklemektedir (Murshed ve ark. 2014).

SONUGC

Bu calismadan elde edilen antioksidan enzim degerleri degerlendirildiginde kitin bilesenlerinden elde edilen
kitosan organik takviyesinin Ozellikle tuz stresini azaltmak i¢in kullanilabilecegi ongoriilmektedir. Calisma
sonuglarimiz, kitosanin tuz stresinin olumsuz etkilerine karsi1 makul bir ¢6zliim olabilecegini gostermistir. Ancak
kitosanin etkinliginin tuz konsantrasyonu arttikca azaldigi ¢alismamizdan elde edilmistir. Calisma verilerimiz
150 ppm Kitosan uygulamasinin tuz stresinin etkisinin azaltilmasinda etkili olacagini isaret etmektedir. Farkli
stres caligsmalarinda, stres diizeyini belirlemek icin enzim degerleri kullanilabilir. Caligmamiz iyi tarim
uygulamalar1 agisindan iireticilere yol gosterici olacaktir.

ETIK BEYAN

“Domates Yetistiriciliginde Tuz Stresini Hafifletmek I¢in Organik Takviye : Kitosan” baslikli ¢alismanin yazim
siirecinde bilimsel kurallara, etik ve alint1 kurallarina uyulmus; toplanan veriler tizerinde herhangi bir tahrifat
yapilmamis ve bu ¢alisma herhangi baska bir akademik yayin ortamina degerlendirme i¢in gonderilmemistir. Bu
arastirma dokiiman analizi ve betimsel incelemeye dayali olarak yapildigindan etik kurul karar1 zorunlulugu
bulunmamaktadir.

CIKAR CATISMASI
Yazarlar bu makale ile ilgili herhangi bir ¢ikar ¢atismast olmadigini beyan ederler.

YAZAR KATKISI
HB, calismay1 tasarlayip denemeyi kurmustur. HIO, HB'un damismanliginda uygulamalar1 yapmistir. HB,
makaleyi yazmustir.

TESEKKUR

Bu calisma Erzincan Binali Yildirim Universitesi Bilimsel Arastirma Projeleri Koordinatorliigii (BAP)
tarafindan desteklenen FBA-2021-765 kodlu projeden elde edilmistir. Yazarlar Erzincan Binali Yildirim
Universitesi Bilimsel Arastirma Projeleri Koordinatorliigiine tesekkiir ederler.
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ABSTRACT

Propolis is a sticky resinous mixture of plant secretions and bee wax. Propolis has used for ethnobotanical
reasons from ancient cultures and nowadays the researchers focus on testing propolis extracts and raw forms
for health problems. Knowledge about the quality of propolis samples is very important to solve various
health problems. The quality of propolis samples highly associated with botanical origin. This preliminary
study was conducted for determining the botanical origin of Malatya propolis samples in 2022. For
palynological research, propolis samples were prepared to microscopic analyses. The dominant taxa was
listed according to districts as; for Akcadag Carduus (9.2 %), Astragalus (7.4 %), Onobrychis (7.1 %),
Xanthium (6.8 %), Verbascum (6.1 %), Taraxacum (5.3 %); for Battalgazi Poaceae (28.2 %), Carduus (7.7
%), Astragalus (5.9 %); for Darende Onobrychis (11.9 %), Verbascum (10.5 %), Carduus (8.7 %), Poaceae
e (5.8 %), for Hekimhan Carduus (9.3 %), Poaceae (8.9 %), Astragalus (6.8 %), Verbascum (6.1 %) Xanthium
(5.4 %), for Puturge Onobrychis (14.1 %), Astragalus (8.8 %), Poaceae (8.7 %), Carduus (5.1 %), Cistus (5.1
%), for Yesilyurt Poaceae (10.7 %), Astragalus (6.1 %), Carduus (5.8 %), Verbascum (5.5 %). The aim of
this study to determine the botanical origin of Malatya propolis for guiding beekeepers to place the beehives
to the convenient areas.
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INTRODUCTION

Propolis is a natural resinous waxy bee product, obtain collecting from plants’ (trees, flowers, buds and leaves
exudates) secretions and mixed up bee wax by bees (Silva et al. 2012; Silva et al. 2013, Nada et al. 2022, Ali et
al. 2023). Propolis gains strong and adhesive feature due to the modification of the resinous structure by bees
(Silici 2019). The word of “Propolis” comes from Greek is “Pro” means “in defence of”” and “Polis” means “city”.
Propolis uses by honeybees (Apis mellifera L.) for protecting the honeybees from microbial infections and
diseases, protecting the hive from any external invaders and extreme environmental conditions, providing the
hygienic situations in hives, making smaller the entrance pore of hives, repairing the hives and the usage of
propolis in folk medicine dates ancient times (Vargas-Sanchez et al. 2016; Silici 2019). Besides propolis is used
for food preservatives because of its natural protector features in food industry (Bahtiti 2010; Giinhan et al. 2022).

Propolis colour varies reddish green to brown and has characteristically odour (Silici 2019). The components of
propolis are resins (50 %); wax (30 %); volatile essential oils (10 %); pollen grains (5 %) consequently includes
more than 100 compounds as fenolic acids and esters, flavonoids and terpenoids and this combines have antiviral,
antifungal, anti-inflammatory, antibacterial, antiparasitic, immunomodulatory and hepatoprotective properties
(Kujumgiev et al. 1999; Gao et al. 2014; Mahmoud and Rizk 2014; Chen et al. 2018; Lisbona-Goénzalez et al.
2021; Lopez-Valverde et al. 2021; Sahlan et al. 2021; Santos et al. 2021; Asma et al. 2022; Chavda et al. 2023).
Propolis is effective in cleaning the cells of the honeycomb, the development of the egg laid by the queen bee in
a sterile environment and the protection of the brood besides, bees working inside the hive, prevent various
infections from entering the hive by brushing the worker bees coming from outside that infected various
microorganisms during foraging, with propolis at the hive entrance hole (Kumova et al. 2002).

Ancient Greeks, Egyptians and Romans used propolis as cosmetics, for doing mummies, wound antiception and
healing tumors, then eventual years in Eastern Europe and Middle East propolis was started using as herbal
medicine (Kuropatnicki et al. 2013). Nowadays the researches among propolis has intensified on human health.
According to previous studies propolis has positive effects on diabetes (Zakerkish et al. 2019), gastrointestinal
tract (Dallabona et al. 2020), rheumatoid arthritis (Farooqui and Farooqui 2014), tumors (Demir et al. 2016;
Elumalai et al. 2022) and cardiovascular diseases (Hadi et al. 2017). In addition to these propolis prevent the
chemical additives, that hazardous for people health, for protect the food in industry as a natural food preservative
by its antimicrobial effect in solid and liquid aliments (Tosi et al. 2007; Yang et al. 2017). Antimicrobial effects
of propolis had investigated on the food poisoning microorganisms like gram positive and negative bacteries (
Staphylococcus aureus, Bacillus cereus, Salmonella enteritidis, E. coli... etc.), molds (Candida albicans,
Saccaromyces cerevisiae... etc.), fungi (Aspergillus niger, Fusarium solani... etc.) (Tosi et al. 2007; Pobigea et
al. 2019, Andre et al. 2022). In previous studies the alcohol extract of propolis were used as a natural food
proservative (Tosi et al. 2007; Yang et al. 2017, Andre et al. 2022).

Propolis could be categorise according to geographical and botanical origin, climatic conditions, the genetic
factors of bee, physical and chemical properties (Nada et al. 2022). The melissopalynological analyses of propolis
provides determining the botanical origin. The pollen spectrum of propolis is a functional indicator for having a
knowledge about the plants, foraging the bees (Silva et al. 2013) in other words the quality of propolis. Because
the propolis biochemical content is directly related with plants that visited by bees. Either our country or around
the world there are many melissopalynological researches on propolis (Park et al. 2002; Gencay Celemli and
Sorkun 2012; Popova et al. 2013; Bayram 2015; Kizilpmar et al. 2017; Tatlisulu and Ozgér 2023). This
preliminary study was carried out for contribute the former researches on this subject and lead beekeepers to
choose valid areas to place their beehives.

MATERIALS AND METHODS

Study Area

The study conducted in 2022 and the propolis samples obtained from Malatya provinces; Akcadag, Battalgazi,
Dogansehir, Hekimhan, Puturge, Yesilyurt (Figure 1). Malatya flora has 3 phytogeographic elements (lrano-
Turanian (42.81 %), Mediterraneaen (7.82 %) and Euro-Siberian (3.84 %)) (Karakus 2016). The families abundant
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by species could be listed as Asteraceae, Fabaceae, Brassicaceae, Lamiaceae and Poaceae (Karakus 2016). If
focus on plant wealth of districts among local studies it could be seen the main families are identical only changes
in order. Slrgi/Dogansehir has similarity with the general Malatya formation as Asteraceaea, Fabaceae,
Brassicaceae, Lamiaceae, Poaceae (Tosyagiilii Celik and Kaya 2017), Flora of Beydagi consist of mainly
Asteraceae, Fabaceae, Lamiaceae, Poaceae, Brassicaceae families (Yildiz et al. 2004), Inonu University Campus
Area’s largest families are listed as Fabaceae, Asteraceae and Poaceae (Mutlu and Karakus 2015), Tohma Valley
floristic records showed Asteraceae, Brassicaceae, Fabaceae, Poaceae, Lamiaceae taxa are the most abundant
families (Karakus and Mutlu 2017) and in Piitiirge Fabaceae, Asteraceae, Brassicaceae families stands out with
the rich number of studies (Altan 1984).

[ ]
HEKIMHAN

5

FSHS % $

AKGADAG o .
® BATTALGAZI

I

@
- PUTURGE
YESILYURT

Q .
DOGANSEHIR

Figure 1. The study area stated districts
Palynological Method

The modified Barth (1998) method was applied while preparing the propolis samples. Accordingly, 0.5 g of
propolis sample was weighed, kept in EtOH (Absolute > 99.9%) (13 ml) for 1 night, the samples were centrifuged
(NUVE, NF 200), the precipitate was again treated with EtOH and centrifuged. Afterwards, the supernatant was
discarded, the precipitate was kept in a 10% KOH (85%, pellet) solution in a water bath for 2 minutes and vortexed
for 5 minutes. Then the acetolysis mixture was applied, centrifuged, washed with distilled water, and stained with
glycerine-gelatin after centrifugation again.

The samples were examined by counting 1000 pollen grains under the microscope (Euromax-Bioblue Lab.) and
pollen percentages were given. Reference pollen samples and pollen descriptions from to Erdtman (1952; 1969),
Wodehouse (1965), Aytug (1967), Charpin et al., (1974), Faegri and Iversen (1975) were used as identification
of pollen grains in propolis samples.

RESULTS AND DISCUSSION

In this study 46 different taxa, belongs to 31 families, was determined and according to provinces 42 taxa in
Akcadag (A), 45 taxa in Battalgazi (B), Dogansehir (D) and Yesilyurt (), 43 taxa in Hekimhan (H), 39 taxa in
Puturge (P) were defined (Table 1). The value of taxa calculated over 5 % accepted as dominant. The dominant
taxa determined as; for Akcadag Carduus (9.2 %), Astragalus (7.4 %), Onobrychis (7.1 %), Xanthium (6.8 %),
Verbascum (6.1 %), Taraxacum (5.3 %); for Battalgazi Poaceae (28.2 %), Carduus (7.7 %), Astragalus (5.9 %);
for Darende Onobrychis (11.9 %), Verbascum (10.5 %), Carduus (8.7 %), Poaceae (5.8 %), for Hekimhan
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Carduus (9.3 %), Poaceae (8.9 %), Astragalus (6.8 %), Verbascum (6.1 %) Xanthium (5.4 %), for Puturge
Onobrychis (14.1 %), Astragalus (8.8 %), Poaceae (8.7 %), Carduus (5.1 %), Cistus (5.1 %), for Yesilyurt Poaceae
(10.7 %), Astragalus (6.1 %), Carduus (5.8 %), Verbascum (5.5 %) (Figure 1, 2).

Akcadag Battalgazi

5.3 5.9
9.2

W Carduus

B Astragalus
e 7.7 B Poaceae
W Onobrychis
m Carduus
M Xanthium
7.4 Astragalus
Verbascum
Taraxacum
7.1
Dogansehir Hekimhan
5.4
9.3
M Carduus
m Onobrychis
M Poaceae

W Verbascum
m Astragalus
W Carduus
Verbascum
Poaceae
Xanthium

10.5

Piitiirge Yesilyurt

5.1 | 14.1 Onobrychis
Astragalus

Poaceae

m Poaceae
m Astragalus

Carduus

Carduus
Verbascum

Cistus

8.8

Figure 2. Dominant pollen taxa percent values of propolis samples according to provinces

Fabaceae family is represented most numerous genera, by 7 taxa, in the study. Total provinces percentage of this
family has highest value (21.86 %) (Table 2). Asteraceae family is the secondary taxon either by member genera
(Carduus, Xanthium,Taraxacum, Artemisia) and sum of pollen percentages (17.34 %) (Table 2). Poaceae family
was able to increase over 10 % with merely 2 taxa member (Table 2).

There are some previous palynological studies on propolis. In a study involving 30 propolis samples collected
from Kemaliye-Erzincan region 32 different plant families were identified. Similar to our study, it was emphasized
that Asteraceae and Fabaceae families were dominant taxa (Gencay and Sorkun 2006). 28 propolis samples were
used in the study conducted in Brazil, and the dominant pollen types were determined as Mimosa verrucosa,
Borreria, Acacia, Asterarceae, Eucalyptus, Cecropia and Solanaceae (Freitas et al. 2011). In the study analysis
on 8 propolis samples in Mexico, 42 pollen types were defined, 6 samples were found to be bifloral and 2 samples
were multiforal; Mimosa distachya var. laxifora and Prosopis velutina are characteristic pollen types (Vargas-
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Sanchez et al. 2016). In the palynological study on Turkey and Serbia propolis, 60 samples, 48 from Turkey and
12 from Serbia, were used and dominant pollen taxa were determined as Fabaceae, Lamiaceae, Rosaceae,
Castanea sativa Mill., Lotus corniculatus L., Salix spp. (Guzelmeric et al. 2018). According to Kekecoglu et al.
(2021) Castanea sativa, Lathyrus laxiflorus and Geranium pollen grains were found important values in Yigilca
Region propolis samples.

Table 1. Pollen taxa percents of different provinces propolis samples

A B D H P Y
TAXA % TAXA % TAXA % TAXA % TAXA % TAXA %
Carduus 9.2 Poaceae 28.2 Onobrychis 11.9 Carduus 9.3 Onobrychis 14.1 Poaceae 10.7
Astragalus 7.4 Carduus 7.7 Verbascum 10.5 Poaceae 8.9 Astragalus 8.8 Astragalus 6.1
Onobrychis 7.1 Astragalus 5.9 Carduus 8.7 Astragalus 6.8 Poaceae 8.7 Carduus 5.8
Xanthium 6.8 Apiaceae 4.6 Poaceae 5.8 Verbascum 6.1 Carduus 5.1 Verbascum 55
Verbascum 6.1 Verbascum 4.4  Hedysarum 4.9 Xanthium 5.4 Cistus 5.1 Xanthium 4.9
Taraxacum 5.3 Cheno./Amar. 3.2 Astragalus 4.8 Juglans 4.4 Verbascum 4.7  Onobrychis 4.2
Dianthus 4.4 Xanthium 2.9 Plantago 4.2 Taraxacum 4.3 Apiaceae 3.6 Taraxacum 4.1
Cheno./Amar. 4.3 Quercus 2.8 Brassicaceae 3.6 Berberis 3.9 Berberis 3.4 Hedysarum 3.9
Hedysarum 3.7 Taraxacum 2.6 Taraxacum 3.4 Apiaceae 3.6 Xanthium 2.9 Apiaceae 31
Echium 3.6 Dianthus 2.3 Apiaceae 3.3 Echium 2.8 Taraxacum 2.7 Brassicaceae 2.8
Apiaceae 3.4 Brassicaceae 2.1 Cistus 3.3 Pinus 2.7 Echium 2.6 Dianthus 2.8
Quercus 3.1 Artemisia 1.9 Quercus 3.2 Onobrychis 2.6 Hedysarum 2.6 Cheno/Amar. 2.7
Plantago 2.6 Zea mays 1.9 Artemisia 2.9 Quercus 2.5 Quercus 2.4 Plantago 2.6
Poaceae 2.6 Cupressaceae/ 1.8 Trifolium 1.9 Dianthus 2.4 Oleaceae 2.3 Juglans 2.6
Taxaceae
Vicia 2.1 Lamiaceae 1.8 Salix 1.9 Cheno./Amar. 2.3 Juglans 2.3 Oleaceae 25
Lamiaceae 1.9 Onobrychis 1.7 Oleaceae 1.7 Cistus 2.3 Vicia 2.2 Cistus 23
_?:E;szzzceaw 1.8 E:etzjlgcl)zcacia 1.6 Xanthium 1.6 Plantago 2.2 Brassicaceae 1.9 Berberis 2.2
Urticaceae 1.8 Salix 1.4 Dianthus 1.6 Artemisia 2.1 Dianthus 1.8 Pinus 21
Pinus 1.6 Platanus 1.3 Vicia 1.6 Urticaceae 2.1 Artemisia 1.7 Quercus 2.1
Geranium 1.6 Hedysarum 1.3 Rosaceae 15 Robinia . 1.8 Convolvulus 1.7 Trifolium 19
pseudoacacia
Brassicaceae 1.4 Trifolium 1.3 Medicago 1.4 Hedysarum 1.7 Cheno./Amar. 1.6 Lamiaceae 1.9
Cistus 1.4 Convolvulus 1.3 Lamiaceae 1.3 Vicia 1.7 Lamiaceae 1.5 Artemisia 1.8
Oleaceae 1.3 Plantago 1.2 Urticaceae 1.3 Brassicaceae 1.6 $upressaceae/ 1.4 Convolvulus 1.8
axaceae
Berberis 1.3 Geranium 1.2 Cheno/Amar. 1.2 Salix 1.6 Trifolium 1.4 Echium 1.7
Rumex 1.3 Vicia 1.2 Juglans 1.2 Oleaceae 1.4 Medicago 1.3 Geranium 1.7
Malvaceae 1.3 Oleaceae 1.1 Echium 1.1 Cupressaceae/ 1.3 Rosaceae 1.3 Salix 1.6
Taxaceae
. Robinia .
Salix 1.2 Rosaceae 11 . 1.0 Rosaceae 1.3 Zea mays 1.3 Medicago 1.4
pseudoacacia
Anchusa 1.1 Cistus 1.0 Platanus 0.9 Malvaceae 1.2 Pinus 1.2 Vicia 14
Artemisia 1.0 Campanulaceae 0.9 Berberis 0.8 Anchusa 1.1 Salix 1.2 Cupressaceae/ 13
Taxaceae
Trifolium 1.0 Anchusa 0.9 Rumex 0.8 Trifolium 1.0 Plantago 1.1 R.pseudoacacia 1.3
Medicago 0.9 Juglans 0.8 Anchusa 0.8 Papaver 0.9 Platanus 1.0 Anchusa 13
Thalictrum 0.9 Papaver 0.8 Pinus 0.7 Platanus 0.8 Robinia . 0.9 Platanus 1.2
pseudoacacia
Papaver 0.8 Urticaceae 0.8 Campanulaceae 0.7 Rumex 0.8 Urticaceae 0.9 Zeamays 1.2
Platanus 0.7 Berberis 0.7 Papaver 0.7 Populus 0.8 Campanulaceae 0.8 Rosaceae 1.0
Campanulaceae 0.7 Echium 0.6 _CI_:upressaceae/ 0.6 Zea mays 0.8 Anchusa 0.8 Urticaceae 0.9
axaceae

Ligustrum 0.7 Abies 0.6 Convolvulus 0.6 Ligustrum 0.8 Papaver 0.7 Campanulaceae 0.6
Robinia . 0.6 Populus 0.6 Zea mays 0.6 Lamiaceae 0.7 Ligustrum 0.6 Malvaceae 0.6
pseudoacacia

Rosaceae 0.6 Pinus 0.5 Populus 0.5 Thalictrum 0.6 Rumex 0.4 Papaver 0.5
Juglans 0.5 Rumex 0.5 Acer 0.4 Campanulaceae 0.5 Abies 0  Rumex 0.5
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Zea mays 0.5 Malvaceae 0.5 Malvaceae 0.4 Medicago 0.4 Rubia 0 Ligustrum 0.5
Abies 0.4 Ligustrum 0.4 Ligustrum 0.3 Abies 0.3 Acer 0  Populus 0.4
Rubia 0 Medicago 0.2 Abies 0.2 Acer 0.2 Populus 0  Abies 0.2
Acer 0 Rubia 0.2 Rubia 0.1 Rubia 0 Thalictrum 0  Acer 0.2
Populus 0 Thalictrum 0.2 Thalictrum 0.1 Geranium 0 Geranium 0 Rubia 0.1
Convolvulus 0 Acer 0  Geranium 0  Convolvulus 0 Malvaceae 0  Thalictrum 0

Onobrychis (Fabaceae) pollen grains were found most represented taxa in Dogansehir and Puturge. The genus is
widespread in Malatya and has 13 taxa including 4 endemic (Karakus 2016; Tosyaguli Celik and Kaya 2017).
Fabaceae members also dominant in Brazilian propolis samples (Avelino and Santos 2018). Carduus (Asteraceae)
has 4 taxa in Malatya and C. nutans subsp. nutans were recorded Akcadag and Hekimhan (Karakus 2016). This
taxon is dominant in Akcadag and Hekimhan in our study supportively. Carduus species have been reported
important beekeeping plants for our country (Sirali and Deveci 2002). Poaceae family has a great number of
members in Turkey. The distrubition area of Poaceae is quite wide and this takson is also cultivated intensely. In
Malatya 124 species and in Battalgazi 47 species of Poaceae were recorded (Karakus 2016; Mutlu and Karakus
2015). The pollen grains of this family were determined dominantly in Battalgazi and Yesilyurt propolis samples.
When the results, which are generally accepted as dominant, are examined, it is seen that they are compatible with
the flora of the region. Astragalus pollen grains are also dominant in whole sampling areas except only Dogansehir
with 4.8%. The genus Astragalus is rife and represented with 74 species in Malatya (Karakus 2016).

The food preservation function of propolis has investigated on many aliments. Propolis extends the shelf life of
nutriments and relays chemical protectors naturally. EI-Deeb (2017) approved discriminated percents of propolis
water extract in raw milk for natural microbial safety and according to results 20 % propolis water extract was the
convenient proportion for raw milk. In another dairy product, yoghurt microbial quality was analysed by using
encapsulated propolis and concluded propolis extend the shelf life of yoghurt (Giinhan et al. 2022). The use of
propolis alcohol extracts as preservatives in liquid food products has become widespread. Mandarin, apple,
orange, white grape juices protection of fungal and bacterial infection by propolis extracts were determined (Koc
et al. 2007, Silici and Kevser 2014, Luis-Villaroya et al. 2015, Yang et al. 2017). Not only the liquid foods but
also solid foods’ spoilage can be prevented by addition of propolis. To Bahtiti’s research (2010); mashed potatoes
treated with different ppm proportions of propolis and considered that propolis prohibited the microbial growth
and prolong the shelf life of mashed potatoes. Propolis extracts are preferable to chemical preservatives for meat
products also for all fresh beef, livestock products (Tosi et al. 2007; Natsir et al. 2017, Andre et al. 2022).

Table 2. The family names of determined plant taxa in propolis samples and their total percentages

FAMILY TAXON % Total %

Fabaceae Onobrychis 6.93
Astragalus 6.63
Hedysarum 3.04
Vicia 17 21.86
Trifolium 1.43
Robinia pseudoacacia 1.2
Medicago 0.93

Asteraceae Carduus 7.63
Xanthium 4.08 17.34
Taraxacum 3.73
Artemisia 1.9

Boraginaceae Echium 2.08 3.08
Anchusa 1

Poaceae Poaceae 10.82 11.87
Zea mays 1.05

Oleaceae Oleaceae 1.72 2.27
Ligustrum 0.55

Pinaceae Pinus 1.47 1.75
Abies 0.28
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Salicaceae Salix 1.48 1.86

Populus 0.38
Apiaceae Apiaceae 3.6 3.6
Berberidaceae Berberis 2.05 2.05
Brassicaceae Brassicaceae 2.23 2.23
Campanulaceae Campanulaceae 0.7 0.7
Caryophyllaceae Dianthus 2.55 2.55
Chenopodiaceae/Amaranthaceae Chenopodiaceae/Amaranthaceae 2.55 2.55
Cistaceae Cistus 2.57 2.57
Convolvulaceae Convolvulus 0.9 0.9
Cupressaceae/Taxaceae Cupressaceae/Taxaceae 1.37 1.37
Fagaceae Quercus 2.68 2.68
Geraniaceae Geranium 0.75 0.75
Juglandaceae Juglans 1.97 1.97
Lamiaceae Lamiaceae 1.52 1.52
Malvaceae Malvaceae 0.67 0.67
Papaveraceae Papaver 0.72 0.72
Plantaginaceae Plantago 2.32 2.32
Platanaceae Platanus 0.98 0.98
Polygonaceae Rumex 0.72 0.72
Ranunculaceae Thalictrum 0.3 0.3
Rosaceae Rosaceae 1.13 1.13
Rubiaceae Rubia 0.07 0.07
Sapindaceae Acer 0.13 0.13
Scrophulariaceae Verbascum 6.22 6.22
Urticaceae Urticaceae 1.28 1.28
CONCLUSION

This study is conducted in Malatya city through 2022 for revealling the origin of Malatya propolis samples. It is
important to determine pollen content of propolis by the reason of determining the quality of propolis. The
biochemical functions of propolis are directly associated with the plants that forage by the bees therefore this
preliminary study will lead for beekeeping activities.
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ABSTRACT

Heavy metal toxicity and bioaccumulation caused severe damage to soil, water and environment as a
result of industrialization/urbanization activities in developing and developed countries. This damage
has affected different trophic levels including plants, animals and humans and has become a global
concern. The use of various phytonutrients such as Quercetin (QE) has increased in recent years to
avoid toxicity caused by heavy metals. Among different heavy metals, cadmium (Cd) toxicity is a
major issue in the countries. Cd is a toxic heavy metal that can damage the kidneys and cause
dysregulation in many lipid metabolic pathways. However, the number of studies on renal dysfunction
and dyslipidemia caused by Cd is limited. We found that Cd causes renal dysfunction and dyslipidemia,
and QE ameliorates these Cd-induced damages. Our results showed that Cd increased urea, uric acid,
creatnine, alkene phosphatase (ALP), total bilirubin (TBIL) levels compared to the control group, while
QE improved other parameters except TBIL. In addition, our findings showed that Cd increased total
glyceride (TG), total cholesterol (TC), low-density lipoprotein (LDL) and lactate dehydrogenase
(LDH) levels and decreased high-density lipoprotein (HDL) levels. It was noted that QE tended to
improve this dyslipidemia picture. The data presented here demonstrated that QE has a clear protective
role against dyslipidemia and renal function against Cd toxicity through its hypolipidemic and
antioxidative action.
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INTRODUCTION

As the production and use of cadmium (Cd) increases, so does the frequency of exposure to its toxic effects and
the possibility of being a significant concern for human health (Larregle et al. 2008). Cd has a biological half-life
of 30 years in humans due to its high uptake into the organism and low excretion rate (Jarup and Akesson 2009).
Exposure to Cd occurs through plant-derived foods, seafood, tobacco smoking, and industrially emitted air inhales
(Satarug et al. 2007). Cd poisoning harms the cardiovascular, immune, blood, kidney, and reproductive systems
(Erdem and Hatipoglu 2011; Oguzturk et al. 2012; Ansari et al. 2019; Kisadere and Dénmez 2019; Kisadere et al.
2019), and epidemiological studies show an increased risk of prostate, genitourinary, breast, lung, and colon
cancers, as well as hepatocellular carcinoma (Luevano and Damodaran 2014). Cd has been identified as a class 1
carcinogen by the International Agency for Research on Cancer (IARC).

Cd is taken orally into the body, absorbed from the small intestines (duodenum and proximal jejunum), and then
transported to the liver via the vena porta. Cadmium is rapidly taken up from sinusoids by hepatocytes. It has been
determined that the hepatocytes' cadmium taken into the cell binds to Metallothionein (MT), and then the Cd*?-
MT complex enters the systemic circulation (Dorian et al. 1992). After passing through renal glomerular filtration,
cadmium penetrates the systemic circulation and is reabsorbed by proximal epithelial cells (Thévenod and Wolff
2015). The Cd-MT complex causes renal tubular damage in kidney tissue (George et al. 1976). Cd has a high
affinity for sulfhydryl, carboxyl, and phosphate groups and therefore inhibits enzymes and can disrupt various
metabolic processes, including lipid metabolism (Rogalska et al. 2009). It is essential to keep lipid homeostasis
unchanged, as an imbalance in lipid metabolism leads to cardiovascular diseases, fatty liver, and obesity (Wenk
2005).

The term "phytonutrients,” arising from the strong relationship between optimal nutrition and life expectancy, has
gained popularity and continues to be the subject of research among dietitians, nutritionists, food scientists,
physicians, and food and pharmaceutical businesses (Ates and Hatipoglu 2022; Hatipoglu and Keskin 2022).
Quercetin (QE) is a bioflavonoid, a type of phytonutrient. QE is found in various fruits and vegetables, such as
cabbage, onions, strawberries, apples, red grapes, broccoli, cherries, tea, and wine (Almeida et al. 2018). In recent
years, the antioxidant activities of QE have been extensively studied, including its effects on glutathione (GSH),
enzymatic activity, signal transduction pathways, and reactive oxygen species (ROS) induced by environmental
and toxicological factors (Adedara et al. 2017; Gao et al. 2018). Chemical studies on QE have mainly focused on
the antioxidant activity of metal ion complexes and complex ions (Xu et al. 2019), and its protective activity
against various toxic substances, especially vital organs such as the kidney, brain and heart (Prabu et al. 2013). In
addition, various pharmacological effects of QE have been reported in animal and human studies, including
hyperglycemia optimization (Aguirre et al. 2011), and hypolipidemic effects (Bhaskar et al. 2013).

The kidneys are the most sensitive and vulnerable to Cd ions, and Cd-induced nephrotoxicity has been thoroughly
documented in numerous investigations (Prozialeck and Edwards 2012; Yuan et al. 2016; Alshammari et al.
2021). However, the number of studies dealing with the effects of Cd on kidneys and lipid metabolism is limited.
For this purpose, in our research, we first examined the changes in kidney function tests and lipid metabolism that
are shaped as a result of acute cadmium toxicity. In addition, we investigated the potential ameliorative effect of
QE, a flavonoid plant extract, on impaired renal function and lipid metabolism due to acute cadmium toxicity.

MATERIALS AND METHODS
Ethical statement

All animal procedures were approved and conducted by following the guidelines of the Selcuk Experimental
Animal Production and Research Center Ethics Committee (Approval No:2022/114). Furthermore, the European
Economic Community Directives carried out all experimental procedures on animal welfare (86/609/CEE and
2010/63/EU).
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Animals and experimental design

Male albino Wistar rats (n=30; body weights 350+10g) were purchased from Selcuk University Experimental
Application and Research Center. Before beginning the study, the animals' overall health was evaluated.
Throughout the study, the rats were housed ad libitum in plastic rat cages in an environment with 12/12 day-night
light cycles, room temperature 22+2°C, and humidity 50£10% percent (30 days). After 7 days of acclimatization,
rats were divided into four groups based on their mean body weight: Control group (C; n=6), Cadmium group
(Cd; n = 8), Quercetin group (QE; n= 8), and Cadmium + Quercetin group (Cd+QE; n=8). Rats in group K were
given standard rat food and drinking water ad libitum throughout the experiment. The rats in the Cd group were
injected subcutaneously with cadmium chloride (CdCl,) at a dose of 4 mg/kg/day for three days. The rats in the
QE group were injected with 50mg/kg/day Quercetin intraperitoneally for three days. The rats in the Cd+QE
group were injected subcutaneously with cadmium chloride (CdCl,) at a dose of 4mg/kg/day and Quercetin at a
dose of 50mg/kg/day intraperitoneally for three days (Figure 1)

At the end of the three-day trial, after general anesthesia (thiopental anesthesia, 40mg/kg) was applied to the rats
used in the study, blood was drawn from the heart into serum-seperating tubes at a sufficient rate by cardiac
puncture. After blood collection, the animals were terminated under anesthesia by the cervical dislocation
technique (Figure 1).
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once a day, every day for three days.

Figure 1. Graphical abstract of the experimental design and method
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Measurement of Renal Function Test and Lipid Profile Parameters

The blood samples were centrifuged (3000 rpm, 25 min., Hermle Z380, Résler, Germany), and their serums were
separated. Separated serum samples were stored at minus 80 °C until analysis. Triglyceride (TG), cholesterol
(TC), high-density lipoprotein (HDL), low-density lipoprotein (LDL), lactate dehydrogenase (LDH), urea, uric
acid, creatinine, alkaline phosphatase (ALP), total bilirubin (TBIL) and direct bilirubin (DBIL) levels in the
obtained serum samples were determined in a biochemical analyzer (Architect C-8000, Abbott, USA) using
commercial kits by the prospectuses (Figure 1).

Statistical Analysis

Normal distribution analyzes of serum triglyceride, cholesterol, HDL, LDL, LDH, urea, uric acid, creatinine,
ALP, TBIL and DBIL were done with the Kolmogorov-Smirnov test. The homogeneity of variances was
controlled using Levene's test. The Duncan analysis evaluated all data following one-way ANOVA (SPSS®
program). Statistical importance was described as a value of (p<0.05).

RESULTS

The effects of Cd on kidney function are summarized in Figure 2. Accordingly, it is noteworthy that Cd
significantly increased urea, creatinine, ALP, TBIL, and uric acid levels compared to the control group (p<0.05).
However, in the Cd+QE group, especially the urea, ALP, and uric acid levels were found to be statistically lower
(p<0.05), and the creatinine level was numerically inferior to the Cd group (p>0.05). Interestingly, only the TBIL
level in the Que group was significantly higher than in the control group (p<0.05).
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Figure 2. Renal function tests between different groups. "*" indicates a significant difference with the control
group, and "#" indicates a significant difference with the Cd group (p<0.05). "ns" and "ns*" indicate insignificant
differences between the control group and Cd group, respectively (p>0.05).
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The effects of Cd on lipid metabolism in rat serum are summarized in Figure 3. Compared with the control group,
TG, TC, LDL and LDH levels increased significantly (p<0.05) in the Cd group, while HDL levels decreased
significantly (p<0.05). In the quercetin group (Cd+QE) administered concurrently with Cd to reduce the side
effects of Cd, LDH levels were found to be statistically lower than the Cd group (p<0.05), while TG, TC and LDL
levels were numerically lower (p>0.05).
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Figure 3. Serum lipid metabolic parameter levels between different groups. "*" indicates a significant difference
with the control group, and "#" indicates a significant difference with the Cd group (p<0.05). "ns" and "ns*"
indicate insignificant differences between the control group and Cd group, respectively (p>0.05).

DISCUSSION

Cd is a significant environmental pollutant and a very toxic heavy metal that causes poisoning in the tissues of
animals and humans (Bernhoft 2013). Cd enters the living organism via water or food, binds to albumin and
erythrocytes in the blood, and is then transferred to tissues and organs, where it binds to proteins of low molecular
mass, producing metallothioneins (Cd-MT) through the induction of metallothionein MRNA synthesis (Sato and
Kondoh 2002). These Cd-MT complexes can lead to lipid peroxidation by producing various reactive oxygen
species and depleting the level of major antioxidant compounds in cells, leading to cell death, tissue damage and
diseases in various organs, especially kidneys and liver (Johri et al. 2010; Fatima et al. 2019). It has been reported
that chelation therapy is ineffective when the Cd-MT complex develops (Nordberg 1984), and that antioxidant
therapies may have protective effects on Cd toxicity (Renugadevi and Prabu 2009; Kisadere et al. 2019; Kisadere
et al. 2021). Considering the relationship between Cd exposure and oxidative stress caused by reactive oxygen
species, using some antioxidants in cadmium intoxication may be a fundamental therapeutic approach. This study
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provides experimental evidence of the adverse effect of acute Cd intoxication on kidney function and serum lipid
profile in rats. In addition, our study shows the curative effect of QE against dyslipidemia and kidney function
damage caused by this heavy metal.

Recent studies have shown that Cd can accumulate in the kidneys and lead to nephropathy (Madden and Fowler
2000; Kayaalti et al. 2015). Our results were similar to previous studies (Kido et al. 1990; Renugadevi and Prabu
2009; Aranami et al. 2010; Renugadevi and Milton Prabu 2010; Momeni et al. 2019; Goodarzi et al. 2020) and
clearly showed that acute Cd exposure increases serum levels of urea, creatinine, ALP, TBIL and uric acid (Figure
2). Cd ions cause severe glomerular and tubular damage and mainly affect the proximal tubules, the site of
maximum absorption. As a result, impaired absorption leads to increased urinary albumin excretion, proteinuria
and glycosuria, decreased creatinine clearance and higher urine levels (Pollack et al. 2015; Satarug 2018; Satarug
et al. 2018). Urea is a nitrogen-containing metabolic product of protein metabolism, while uric acid is the primary
product of adenosine and guanosine metabolism. High blood urea levels result from increased protein catabolism
in mammals or the conversion of ammonia to urea due to increased synthesis of the enzyme arginase involved in
urea production (Huang et al. 2002). The finding of a high serum uric acid concentration, which is used as a renal
prognostic factor, suggests that hyperuricemia may result from a bodily response to increased production of
endogenous oxygen species (ul Haq et al. 2010). In this study, increased serum urea, uric acid and creatinine levels
suggest a diagnosis of renal failure (Johri et al. 2010). Our previous studies reported that QE showed antioxidant
activity and reduced lipid peroxidation products in the brain and serum against Cd toxicity (Kisadere and Donmez
2019; Kisadere et al. 2019). In the current study, the administration of QE can significantly restore serum urea,
uric acid, creatinine and TBIL levels against Cd intoxication by showing antioxidant activity in the kidneys and
reducing lipid peroxidation (Figure 2).

Cd ions show a high affinity for biological structures containing sulfhydryl, carboxyl and phosphate groups.
Studies have shown that CD changes the activity of many metabolic enzymes (Almeida JA et al. 2001; Fu and Xi
2020) and disrupts the functioning of some metabolic processes, such as lipid metabolism, by inhibiting many
enzymes in the organism (Rogalska et al. 2009; Hong et al. 2021). In the current study, significant increases in
TC, TG, LDL and LDH fractions and a decrease in HDL levels were observed in rats exposed to Cd compared to
the control group (Figure 3). Other studies have shown similar increases in serum levels of TC, TG, LDL, and
LDH after the administration of Cd to rats (Pathak and Khandelwal 2007; Samarghandian et al. 2015). A
substantial body of evidence supports the link between Cd exposure and dyslipidemia (Larregle et al. 2008;
Rogalska et al. 2009; Liu et al. 2016). According to the current findings, it was noted that QE applied to prevent
Cd-induced dyslipidemia improved the serum lipid profile, albeit limited, by showing a hypolipidemic effect
(Figure 3). Various studies have reported that QE partially normalizes dyslipidemia, exerts a hypolipidemic effect
and can reduce liver fat accumulation (Jeong et al. 2012; Tang et al. 2012; Muselin et al. 2022). It is thought that
the ability of QE to ameliorate dyslipidemia may be due to the attenuation of peroxisome proliferator-activated
receptor-a (PPAR-a), sterol regulatory element-binding protein-1c (SREBP-1c), and reduction of acetyl-CoA
carboxylase in the liver (Gnoni et al. 2009; Kobori et al. 2011; Hosseini et al. 2021). Quercetin's antioxidant
properties are essential role in improving dyslipidemia by reducing lipid peroxidation (Samarghandian et al.
2015).

In conclusion, this study explained that acute Cd exposure might adversely affect kidney, lipid, and lipoprotein
profiles. More detailed studies are needed to evaluate the exact mechanism of Cd's role in dyslipidemia.
Nevertheless, the data presented here demonstrated that QE has a clear protective role against dyslipidemia and
renal function against Cd toxicity through its hypolipidemic and antioxidative action. Although further elucidation
of the correct pharmacological mechanism is needed, the preventative action of QE highlights a promising strategy
for preventing the side effects of Cd.
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ABSTRACT INFO

Neospora caninum is recognized worldwide as one of the most important abortive pathogens in cattle. Research article

Although abortion cases are also recorded in sheep and goats, information and epidemiological data Recieved:
on neosporosis in goats are insufficient. In Tlrkiye, neosporosis in goats has been serologically 07.04.2023
detected in Adana, Antalya, Ankara, Burdur, Elazig, Erzurum, Kirsehir, Kirikkale, Kilis, Konya,

Nigde, Sanliurfa, Ordu and Osmaniye provinces. To the best of our knowledge, there are no studies (gcggpgtggé
detecting N. caninum in goats living in Van province. For this reason, in this study, it was aimed to R
determine the seroprevalence of N. caninum in goats bred in Gevas district of Van. For this purpose,

368 sera were collected from goats of different ages and sexes from 15 villages of Gevas. A .
commercially cELISA was used to detect specific anti-N. caninum antibodies in the serum samples. Elf_%’xvoég‘;'t

Only one of the examined goats (0.27%) was seropositive for neosporosis. It was determined that the
positive sample was over 4 years old and had abortion history. In conclusion, the presence and
seroprevalence of N. caninum infection in the goat population in the Gevas region of VVan province, a
region where this protozoon has not been adequately investigated, was revealed for the first report with
this study.
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INTRODUCTION

Neospora caninum is a worldwide obligate intracellular cyst-forming coccidian parasite. N. caninum causes severe
neuromuscular disease in dogs and is considered one of the primary reasons of abortions in cattle. The disease is
responsible for severe economic losses in the beef and dairy industries, mainly associated with poor reproductive
performance of affected cattle, but also associated with reduced milk production, early slaughter and increased
weight loss (Dubey 2003; Dubey and Schares 2011; Reichel et al. 2013). Until now, only domestic dogs (Canis
familiais), Australian dingoes (Canis lupus dingo), coyotes (Canis latrans), and gray wolves (Canis lupus) are
considered definitive hosts of the parasite (McAllister et al. 1998; Gondim et al. 2004; King et al. 2010; Dubey et
al. 2011). Although serological positivity against N. caninum has been reported in several animal species, only a
few are considered intermediate hosts (ruminants animals), including some mammalian and avian species
(McAllister et al. 1998; Gondim et al. 2004; King et al. 2010; Dubey et al. 2011; Dubey and Schares 2011; de
Barros et al. 2018).

In humans, the presence of anti-N. caninum antibodies has been detected; but its zoonotic potential is unknown
(Tranas et al. 1999). Although N. caninum infection in small ruminants is thought to be less important than in
cattle, it is known to cause reproductive disorders and clinical diseases (Dubey and Schares 2011). It has been
showed by fetal fluid serology that N. caninum causes transplacental infection in goats (Unzaga et al. 2014).
However, N. caninum DNA has been found in the brains of aborted goat fetuses in Spain (Moreno et al. 2012).

Epidemiological data on neosporosis in goats in Tlrkiye are lacking and limited to geographical regions. As a
result of serological researches conducted in the Central Anatolia Region (Ankara, Kirikkale, Kirsehir, Konya and
Nigde), the average neosprosis rate in goats was found to be 10.4%. The highest prevalence was reported in the
Eastern Anatolia Region (Elazig and Erzurum) with an average of 13.79%. The lowest average seropositivity rate
of 5.43% was found in the Mediterranean Region (Adana, Antalya, Burdur and Osmaniye). For the Black Sea
Region, an infection rate of 8.69% was reported only in the study conducted in Ordu province. It was detected at
a rate of 8.45% in the South East Anatolian region (Kilis and Sanliurfa) (Sevgili et al. 2003; Cayvaz and Karatepe
2011; Utuk et al. 2011; Okur 2015; Zhou et al. 2016; Utuk and Eski 2017; Utuk and Eski 2019; Eski 2020;
Ozdamar et al. 2021; Cubuk¢u and Gkpinar 2021; Gokpinar 2022).

Goats are a valuable meat and milk source in several countries, including Tirkiye, and for this reason, they are
the most preferred animal species by their animal farming. Low animal productivity is often due to a lack of
knowledge about disease control, and in this sense there is a serious lack of knowledge about neosporosis in goats.
ELISA and IFAT tests are the most common methods used to diagnose neosporosis in goats. Accurate and early
diagnosis is also important in struggling with disease the disease. In the present study, we aimed to sero-
epidemiological data by revealing the presence and prevalence of anti-Neospora caninum antibodies in goats bred
in the Gevas district of Van province by ELISA method.

MATERIALS AND METHODS

Serum samples of 368 healthy adult goats were collected in the period April-June 2022. The goats originated from
15 different villages of Gevas (Abali (n = 33), Altinsac (n = 33), Anakoy (n = 31), Baglama (n =17), Daldere (n
= 50), Dokuzagac (n = 17), Gundogan (n = 14), Hasbey (n= 50), Ikizler (n = 14), Inkoy (n = 34), Kayalar (n =
19), Kurultu (n = 16), Timar (n = 11), Toreli (n = 15), and Yanikcay (n = 14). Blood was taken from the vena
jugular of goats into sterile vacuum tubes in accordance with the technique. Goat sera was separated in the
laboratory and stored at -20 °C until serological analysis.

ELISA test was performed in Van Yiiziinci Y1l University, Faculty of Veterinary Medicine, and Parasitology
Laboratory. Sera were screened for antibodies to N. caninum by commercial competitive ELISA (ID Screen®
Neospora caninum ELISA Kit, France). Blood serums with an S/P ratio above or equal to 50% were considered
positive, and serum samples with a S/P ratio less than or equal to 40% were considered negative. Samples between
40% and 50% were considered suspicious. This diagnostic kit is designed to detect antibodies directed against
Neospora caninum in bovine, ovine or caprine serum, plasma, or milk samples.
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RESULTS

Out of the 368 samples analyzed, only one was seropositive for N. caninum by means of cELISA, thus
corresponding to a prevalence of 0.27% distributed in different locations (Fig. 1).
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Figure 1. % S/P values determined by ELISA in neosporosis positive and negative goats

The presence of dogs, which act as the final host in the biology of the parasite, has been detected in the
environment of the goats. Since only one positive data set was formed in our study, statistical power was not
found to be sufficient and appropriate. As a result of the examination of the samples taken from Daldere (1/50),
seropositivity of N. caninum was detected in 1 (2%) while N. caninum seroprevalence was not observed in other
regions (Table 1). In terms of age groups, seropositivity was detected in 1 (1.75%) of 57 goats over 4 years of
age, while seropositivity was not observed in other age group goats (Table 2). Aborted goats were determined
among the examined goats when blood samples were taken, and they are given in Table 3. Accordingly,
seropositivity was found in 1 (0.32%) of 310 goats that had aborted, while seropositivity was not found in any of
the 58 goats that did not abort. While seropositivity was detected in 1 out of 340 female goats examined, no
seropositivity was found in any of the 18 male goats (Table 4).

Table 1. Seropositivity of Neospora caninum in goat population from different regions of Gevas.

Study area Number of goats tested Number of goats Seropositive %
positive

Kayalar (n/19)

Gundogan (n/14) 42 0 0

Timar (n/11)
Inkoy (n/34)
Altinsac (n/33)
Kurultu (n/16)
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Ikizler (n/14)

Hasbey (n/50)

Daldere (n/50)" 247 1 0.4

Anakoy (n/31)

Toreli (n/15)

Abali (n/33)

Yanikcay (n/14)

Dokuzagag (n/17) 79 0 0

Baglama (n/17)

Total 368 1 0.27
* Seropositive region

Table 2. Seropositivity of Neospora caninum infection in goats according to age

Age (year) Number of goats tested Number of goats positive  Seropositive %
0-2 16 0 0
2-3 42 0 0
3-4 253 0 0
>4 57 1 1.75
Total 368 1 0.27
Table 3. Seropositivity of Neospora caninum infection in goats according to abortion
Abortion Number of goats Number of goats Seropositive %
tested positive
Yes 310 1 0.32
No 58 0 0
Total 368 1 0.27
Table 4. Seropositivity of Neospora caninum infection in goats according to sex
Sex Number of goats tested Number of goats positive Seropositive %
Female 340 1 0.29
Male 18 0 0
Total 368 1 0.27
DISCUSSION

Abortions are among the most important causes of infertility in small ruminants with herd animals. While there
are animals in which individual abortion and infertility can be tolerated, when considered as a herd, the abortion
problem causes significant economic losses and threatens human health in some zoonotic infections. The causes
of abortion cases that can be seen at any stage of pregnancy in small ruminants are examined under two main
headings as non-infectious and infectious. Studies show that 90% of the cases are caused by infection. We can
collect infection-related abortions in goats under four headings as bacterial, viral, parasitic and fungal agents. N.
caninum, Sarcocystis spp. and T. gondii protozoa, which are located in the apicomplexa phylum, constitute the
parasitic abortion agents. Among them, N. caninum has been shown to be the most important cause of cattle
abortions in many parts of the world. Recent studies have shown that N. caninum causes abortions, fetal deaths
and stillbirths in goats as well as in cattle (Gazzonis et al. 2019; Rodrigues et al. 2021).

The prevalence of neosporosis in goats in the world is 19% in Taiwan (Chiang et al. 2020), 16.7% in Thailand
(Udonsom et al. 2020), 6% in Spain (Diaz et al. 2016), 26.11% in Brazil in (Braz et al., 2018), 6.2% in Iran
(Gharekhani et al. 2016), 8.6% in Pakistan (Nasir et al. 2012), 0.48% in Germany (Villagra-Blanco et al. 2017),
5.5% in Argentina (Gos et al. 2017), 12% in Jordan (Abo-Shehada and Abu-Halaweh 2010), 6% in Czech
Republic (Bartova and Sedlak 2012), 9% in Poland (Czopowicz et al. 2011), 15.5% in Slovakia (Cobadiova et al.
2013), 5.7% in Italy (Gazzonis et al. 2016), 5.6% in Iraq (Ghattof and Faraj 2015), 3.8% in Mexico (Huerta-Pefia
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et al. 2011), 2.3% in Romania (lovu et al. 2012), 0.9% in Korea (Jung et al. 2014), 7.23% in China (Liu et al.
2015), 0.7% in Sri Lanka (Naguleswaran et al. 2004), and 5.8% in the West Indies (Sharma et al. 2015) rates by
serological methods. Epidemiological data on neosporosis in goats in Turkiye are lacking and limited to
geographical regions. As a result of the studies carried out with serological methods, the lowest (1.9%)
seroprevalence was found in Osmaniye (Eski 2020) and the highest (25.9%) seroprevalence in Nigde province
(Cayvaz ve Karatepe 2011). In this study, N. caninum seropositivity was determined in 1 (0.27%) of 368 goats,
which were examined serologically by ELISA method and sampled from several locations of Gevas region. The
prevalence rates determined in the research region have been found in some other studies on goat neosporosis in
Tirkiye and World (Cayvaz and Karatepe 2011; Utuk and Eski 2017; Braz et al. 2018; Chiang et al. 2020;
Udonsom et al. 2020) is lower than the prevalence rates determined. The prevalence of N. caninum infection in
goats varies considerably between continents and countries worldwide. These variations in seroprevalence may
be related to the unique characteristics of each region, such as climatic conditions, differences in animal nutrition
and health management, use of different techniques in serological diagnosis, goat populations, and different study
design (Rodrigues et al. 2020; Nayeri et al. 2022).

Intensive breeding is often subject to higher hygiene standards and dogs or other canines are not likely to access
the placenta of sheep or goats (Gazzonis et al. 2016; Snak et al. 2018; Rodrigues et al. 2021). Traditional farming
system (semi-intensive) resulted in a higher risk of N. caninum infection in herds compared to intensive. Because,
in semi-intensive breeding, supplementing with grain and roughage kept in warehouses where dogs can easily
access, especially in winter, is an application that poses a significant risk of infection (Dubey and Schares 2011).
Although only one seropositive sample was detected in present study, the goats of this sample were kept with
semi-intensive breeding, which is similar to the results of previous studies (Gazzonis et al. 2016; Snak et al. 2018;
Utuk and Eski 2019; Rodrigues et al. 2021).

Depends on the previous systematic review and meta-analysis findings, the relationship between the disease and
the presence of dogs in the herds was examined, and no significant relationship was found between the occurrence
of seropositivity or abortion and the presence of dogs in the farms (Romanelli et al. 2021). However, some studies,
on the contrary, claim that the presence of dogs in farms or herds may constitute an important risk factor for N.
caninum infections (Abo-Shehada and Abu-Halaweh 2010; Liu et al. 2015; Gazzonis et al. 2016). In this study,
the presence of shepherd dogs in the herd with a seropositive sample may suggest horizontal transmission. Goats
ingesting sporulated N. caninum oocysts can cause horizontal transmission.

Neospora caninum infection, the relationship between advancing age and the incidence of the disease has been
examined by several studies and a high risk of infection has been found. It has been reported that the duration of
exposure to the parasite is directly proportional to the risk of infection (Abo-Shehada and Abu-Halaweh 2010;
Cayvaz and Karatepe 2011; Tembue et al. 2011; lovu et al. 2012; Rodrigues et al. 2021). However, age was not
found to be associated with infection in different studies conducted in Italy (Gazzonis et al. 2016) and Argentina
(Moore et al. 2007). They reported that both vertical and horizontal transmission routes can be prevailing
(Gazzonis et al. 2016). In this study, while seropositivity was detected in the age group of goats over 4 years old,
seropositivity was not observed in other age group goats. As a general consensus, it is thought that the sex of
animals does not affect the prevalence of the disease (Ghattof and Faraj 2015; Arraes-Santos et al. 2016; Gazzonis
et al. 2016; Utuk and Eksi 2019). In this study, seropositivity was detected in 1 of 340 females tested by ELISA,
while seropositivity was not detected in any of the 18 male goats.

Research on goat neosporosis is less than in sheep. However, goat abortions and neonatal deaths caused by or
associated with N. caninum have been reported from the USA (Barr et al. 1992; Dubey and Lindsay 1996).
Experimental infection of pregnant goats has caused abortions and infected fetuses (Porto et al. 2016). In the
present study, most of the animals studied were recorded with a history of abortion and therefore the contribution
of N. caninum needs to be evaluated. The results obtained showed that there was very low N. caninum
seroprevalence in goat herds. Getting healthy offspring and continuation of herds is an indispensable element in
animal husbandry. The low seroprevalence of N. caninum, which is one of the important agents of protozoan
abortion etiology, provides an advantage in terms of abortion problems.
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It turns out that many of the remaining animals with N. caninum seronegative and a history of health problems
such as abortion suffer from miscarriage for an unknown reason. The total cost of N. caninum infection has been
estimated at US$710 (438-1043) per dairy cow, and the annual economic cost for Turkiye is US$40.5 million
(24.6-60.3). It has been reported that economic costs are directly related to the value of aborted fetuses (Demir et
al. 2020). There is no information about the economic losses caused by N. caninum in goats. However, considering
the size of the economic losses in cattle, we think that the economic damage caused by reproductive failure in
goats should not be ignored.

CONCLUSIONS

The presence and seroprevalence of N. caninum infection in the goat population in the Gevas region of Van
province, a region where this protozoan has not been adequately investigated, was revealed for the first report
with this study. As a result of the ELISA analysis of blood samples taken from a total of 368 goats in the study, it
was determined that 1 (0.27%) was seropositive. In cattle herds with low neosporosis prevalence, test-take-away
and selective breeding methods are used (Altbuch et al. 2012; Reichel et al. 2014). It is recommended to try these
applications due to the low prevalence in our study. Besides, it is extremely important to apply different strategic
approaches (such as biosafety protocols, reduction of dog numbers, and destruction of fetal materials) in the
control of this disease.
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INTRODUCTION

In the first industrial use of lithium element, it was intended to be used in the content of heat-resistant glass,
ceramics, aircraft construction and other materials. Due to the increasing demand for greener technology, there
has been rapid growth in the use of lithium batteries for laptop computers, mobile phones and especially for
electric car batteries (El-Tekreti et al. 2022). While the general lithium demand was 7% per year, today the demand
for lithium usage has reached 20% per year (Shahzad 2017). Lithium is ideal for use in battery applications as it
has the highest electrical output per unit weight of any battery material. Therefore, the use of lithium batteries, the
consumption of rechargeable lithium-ion and lithium polymer batteries is increasing. In this case, the rate of
lithium waste in environmental waste has increased rapidly (Meng 2021). In addition, lithium is a medication that
has been used for bipolar disorders (BD). BD treatment requires long-term and high-level lithium intake (Claire
et al.2021).As a result of various anthropogenic activities, lithium can be included in the food chain of humans by
polluting the aquatic environment. In some studies, it has been determined that high lithium exposure will have
some toxicological effects in living organisms (Aralve Vecchio-Sadus 2008).

Goldfish is considered appropriate to be used in studies due to its advantages such as its suitability for the
examination of physiological processes, its anatomical structure and being economical. The liver of fish is more
sensitive to various environmental factors compared to mammals. Therefore, it is a preferred model to examine
the relationship between the liver and environmental factors (Blanco et al. 2018).

Free radicals formed in the body through natural metabolic pathways are eliminated by antioxidant systems. There
is a balance between free radicals and antioxidants. If this balance occurs in the form of an increase in oxidants,
it is called oxidative stress (Acaroz 2019). Oxidative stress may result from increased free radical formation or
lack of antioxidant activity due to endogenous and exogenous sources (Pizzioni et al. 2017). The level of
malondialdehyde (MDA) is served as a reliable biomarker of lipid peroxidation (LPO) and usually served as a
marker of LPO (Acaroz 2018) . Enzymes are affected from ROS and LPO production so: SOD and CAT are
involved in the protection of cells against oxidative damage. Superoxide dismutase (SOD) and catalase (CAT) are
antioxidant enzymes that play an essential role against oxidative stress(Acaroz 2019 ).Oxidative stress plays an
important role in many pathogenic mechanisms. To detect the level of antioxidant response Enzyme levels such
as SOD, CAT and glutathione peroxidase (GSH-Px) are used as sensitive biomarkers (Ozdek et al. 2020).

The enzyme acetylcholinesterase (AchE) has a role in the membranes of erythrocytes as well as the nervous
system (El-Tekreti et al.2022) It plays a role in the functions of nitric oxide released from erythrocytes and
endothelial cells of vessels (Bakhtiari 2012). Thus, the importance of the enzyme in the pathogenesis of some
diseases and in the physiopathological processes of various drugs that affect the erythrocyte membrane is revealed.
Since there are few studies on these mechanisms, new research is needed (Bakhtiari 2012). Thus, changes in some
AchE levels can be considered as an important component in membrane disorders and blood diseases.

In the present study, it was aimed to investigate the effects of lithium on oxidative stress regulators in different
time periods in the liver tissue of Carassius auratus as a model organism. For this purpose, the effect of lithium,
which is used in some treatments or frequently exposed to living things in nature, on oxidative stress indices in
goldfish liver at different times was determined.

MATERIALS AND METHODS
Fish and Experimental Design

Carassius auratus fish used as model organisms were obtained from licensed commercial (Tetra Goldfish,
Germany) aquarists. The composition of commercial feed used in feeding fish consists of fish and fish derivatives,
cereals, yeasts, vegetable protein extracts, molluscs and crustaceans, oils and fats, algae, various sugars
(Oligofructose 1%). The content of the feed is presented in Table 1.
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Table 1. Ingredients in Fish Feed

Crude Crude Crude Moisture Vitamin manganese (I1) zinc sulphate, Iron (iron(ll)

protein  fibre fat Content D3 sulphate monohydrate  sulphate,
monohydrate monohydrate)
42,0%  2,0% 11,0%  6,5% 1820 17 mg/kg 10 mg/kg (),7 mg/kg
1U/kg

Fifty-six fish (1.80 + 0.05 g) were taken and randomly distributed into two (10 L) glass tanks. The fish were kept
for one week to adapt. The feeding of the fish was carried out with commercial feed twice a day, in the morning
and in the evening. The fish are in a natural photoperiod at 25.0 + 1°C and a continuous air stone. For the
experimental study, one of the aquariums was used as the control group and the other as the experimental group.
Model organism fish were divided into aquariums, 28 for the Lithium-exposed group and 20 for the control group.

Lithium exposure

Lithium chloride at a dose of 50 mg/L was added to the aquarium of the lithium-treated group and its concentration
remained unchanged for 96 hours.

Lethal dose determination was determined according to Liu et al. ( 2018). At 24, 48, 72 and 96th hours after
lithium application, 7 fish from the lithium group and 5 fish from the control group were included in the sampling.
While sampling, the fish were taken into anesthesia medium containing MS222 (0.1 g/L) and liver tissues were
taken. It was stored at -18 °C until the day of analysis.

Biochemical analyzes

After the liver tissues taken from the experimental and control groups were homogenized, biochemical analyzes
were performed on the supernatants obtained.

Liver tissue SOD and GSH-Px enzyme activities of all groups were measured according to the Randox-Ransod
(West Virginia, USA) enzyme kit procedure, and measurements were made for SOD at 505 nm and for GSH-Px
at 340 nm at 37° C in the autoanalyzer (USA).

CAT enzyme activity was determined by Aebi (1984)'s UV spectrophotometric method based on the breakdown
of hydrogen peroxide (H202) by catalase, by measuring the activity at 240 nm.

After tissue homogenization, measurement of liver MDA levels performed by Placer et al. (1966).The interaction
of malondialdehyde (MDA), one of the aldehyde products of lipid peroxidation, with thiobarbituric acid (TBA)
based on the reaction. The resulting MDA forms a pink complex with TBA and the degree of lipid peroxidation
is determined by measuring the absorbance of this solution at 532 nm with a spectrophotometer. The
malondialdehyde levels of the supernatants were determined according to the concentration of the standard and
the rate of absorbance.

AChE activities was determined based on the reduction of acetylthiocholine iodide at 412 nm and 37°C according
to the colorimetric method of Ellman et al. (1967). In this method, thiol ester acetylthiocholine was used instead
of oxy ester acetylcholine as a substrate. According to the principle of the method, acetylthiocholine was
hydrolyzed by achE and the color formed as a result of the reaction of thiocholine released as a result of hydrolysis
with Ellman's reagent DTNB [5,50 dithiol-bis-(2-mtrobenzoic acid)] was measured. As a result of the reaction,
yellow colored chromophore TNB (5-thio 2-nitrobenzoic acid) is formed. The rate of formation (color intensity)
of this yellow compound formed was determined by measuring the absorbance at 412 nm (Ellman et al. 1961).
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Statistics

Statistical analyses were performed using SPSS statistical analysis package. The values obtained as a result of the
analyzes were expressed as meanzstandard error. For multiple comparisons of values from different sampling
areas, ANOVA followed by Tukey's test was used to reveal the difference. The difference between the values was
made according to 0.05.

RESULTS

The results of the presented study are given in the liver tissue MDA, CAT, SOD, GPx, AchE levels Figure 1-5
and table 1 of the control and experimental groups.

In the experimental group exposed to lithium, the level of MDA, a product of liver lipid peroxidation, increased
statistically significantly compared to the control group. (P < 0.05) It was observed that SOD, CAT, GPx levels,
which are antioxidant enzymes, decreased gradually in different time periods in the groups exposed to lithium (P
< 0.05). Acetylcholine esterase enzyme levels decreased statistically in the experimental group compared to the
control group.

MDA (nmol/g) Liver
0,6 b
0,5
0,4 ab P
0,3 3 a 3 a
4a
0,2 T
0 I T T T T T T T T T T
24h  24h LiCl 48h 48h LiCl 72h  72h LiCl 96h 96h LiCl
Cont. Cont. Cont. Cont.

Figure 1. The effects of lithium on MDA levels in Carassius auratus liver tissue (p < 0.05).
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Figure 2. SOD level in liver tissue of control and lithium group Carassius auratus (p < 0.05).
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Figure 3. Cat level in liver tissue of control and lithium group Carassius auratus (p < 0.05).
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Figure 4. GSH-Px level in liver tissue of control and lithium group Carassius auratus (p < 0.05).
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Figure 5. AChE activity in liver tissue of all group Carassius auratus (p < 0.05).
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Table 1. GSH-Px, SOD, CAT, AchE and MDA levels in liver tissue of all group Carassius auratus (p < 0.05).

GSH-Px SOD(U/mg) CAT(EU/mg) AChE(EU/mg) MDA(nmol/g
(EU/mg) tissue)
24h cont. 42,408+10,23 42,408+10,68 0,244+0,01 0,641+0,32 0,176+0,01
24h 29,278+9,42" 29,278+8,79" 0,244+0,02" 0,477%0,26 0,196+0,01
48h cont. 50,913+12,35 50,913+11,26 0,244+0,01 0,617+0,31 0,192+0,02
48h 31,880+11,89"  31,880+9,63" 0,243+0,02" 0,436+0,29" 0,331+0,02"
72h cont. 53,427+12,47 53,427+12,96 0,244+0,03 0,622+0,31 0,192+0,02
72h 31,880+8,69" 31,880+9,63" 0,243+0,04" 0,323+0,21" 0,362+0,01"
96h cont. 59,541+14,39 59,541+12,69 0,244+0,05 0,630+0,42 0,223+0,01
96h 30,855+9,68" 30,855+9,068"  0,243+0,04" 0,323+0,21" 0,503+0,01"
*(p<0,05)
DISCUSSION

The study we presented demonstrated that lithium exposure resulted in oxidative tissue damage, as determined by
elevated lipid peroxidation products and decreased levels of certain antioxidant enzymes in liver tissue. Lithium
enhances oxidative damage, which is further supported by the fact that it causes a decrease in AchE activity. The
levels of MDA oxidant biomarkers and GSHPx, CAT, SOD, antioxidants have been suggested to determine the
presence of oxidative stress free radicals or oxidative biomarkers (Mis L et al 2018). Lithium triggers oxidative
damage such as superoxide and nitric oxide by creating reactive oxygen species in the liver. These reactive
products increase the lipid peroxide level in the tissues, causing tissue damage and limiting the antioxidant enzyme
activities. Therefore, lithium-induced organ contributes to the pathophysiology of renal failure. (Vijaimohan et al
2010). In the current study, 50 mg/L lithium significantly reduced the total antioxidant capacity and activity of
SOD, GSH-Px, and CAT in goldfish liver. Results are similar with lithium exposure studies in zebra (Liu et al.
2018), mammals (Kielczykowska et al. 2014; Mezni et al. 2017) and carp (Jing et al.2021).

In the presented study, it was found that the MDA level in the liver tissue increased. MDA is a by product of lipid
peroxidation, and this increase partially demonstrated the supportive effect of lithium on the generation of reactive
oxygen species. It is consistent with the findings of studies that showed that exposure to lithium raised the
concentration of reactive oxygen species (Eskandari et al. 2012; Liu 2018). MDA, which is an indicator of
oxidative stress, is formed as a result of oxidation of polyunsaturated fatty acids and leads to the accumulation of
lipids in the liver tissue (Lee et al. 2019). Recent studies have supported that lipid peroxidation caused by lithium
contributes to tissue damage by causing damage to cell membranes (EI 2022). In a study conducted to examine
the erythrocyte oxidant-antioxidant status of lithium carbonate administered at different doses, it was suggested
that MDA levels increased( Zhou et al. 2020). Studies have emphasized the role of these reactive oxygen
metabolites in mediating the pathogenesis of liver dysfunction caused by some chemical agents (Donato 2021).
Lithium toxicity can be attributed to the incidence of lipid peroxidation, which is brought on by the liver's high
concentration of polyunsaturated fatty acids (Oter 2023). Due to the increase in ROS in erythrocytes, the
antioxidant effect's decrease results in oxidative damage(llkaya 2020). According to several research, oxidative
stress may play a role in toxicities brought on by lithium exposure (Ahmad et al. 2011; Toplan et al. 2013; Nciri
et al. 2012; Oter 2023).

GSHPx, SOD, CAT, and GSH are the most important antioxidants in protecting erythrocytes from the destructive
effects of lipid peroxidation (Mis 2021). Superoxide anions formed in erythrocytes are converted to hydrogen
peroxide (H202) with the effect of superoxide dismutase. The resulting H202 is converted to H20 by reacting
with GSH by glutathione peroxidase or by being converted to H20 and O2 by CAT.

SOD levels as well as decreased SOD synthesis capacity cause cells to become more sensitive to conditions such
as radiation and certain drugs. In the presented study, it was suggested that the SOD enzyme level was decreased
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in the liver tissues of Carassius auratus fish given high doses of lithium chloride, which damaged a detoxification
mechanism against toxicity (Oru¢ 2010).Treatment with lithium in healthy individuals altered the SOD levels of
all subjects. In another study where it was reported that lithium exposure decreased the SOD level, it was
frequently stated that excessive lipid accumulation could lead to oxidative stress (Sabzi et al. 2017). The reason
for the decrease in the SOD/CAT ratio after lithium treatment was interpreted as the decrease in the hydrogen
peroxide level (Khairova 2012).

One antioxidant enzyme, catalase, transforms H20 and O2 to protect cells from the damaging effects of hydrogen
peroxide. If hydrogen peroxide is not broken down by catalase, it acts as a precursor to the hydroxyl radical, a
very dangerous free radical for the body, and this radical causes permanent damage to the cell (Mis 2021). In our
study, we observed a decrease in CAT level in Carassius auratus liver tissue due to oxidative stress caused by
lithium chloride given at different time periods. The potential role of the presence of the CAT enzyme is related
to the control of oxidative stress in aging and cells, mainly caused by H202. The GSH-Px enzyme reduces
hydrogen peroxide (H202) to water in the reaction where reduced GSH is converted into oxidized glutathione
(GSSG) (Mis 2022). In this study, excessive lithium chloride exposure resulted in a decrease in GSH-Px activity
in liver tissue. It was noted that the amount of GSH-Px reduced in Liu's research on zebra gill tissue (Ahmad et
al. 2000). Liu (2018) This decrease in antioxidant enzyme levels may be related to lithium-related side effects in
organisms exposed to lithium. Similar results were found in the study conducted in different model fish for the
increase of GSH-Px activation (Varga and Matkovics 1997). According to several research, the toxic effects of
lithium are caused by oxidative stress (Toplan et al. 2013).

Impaired cholinergic transmission is one of the complications seen in the etiopathology of memory deficit in
neuroegenerative diseases. Neurodegeneration in the frontal cortex and hippocampus regions within the brain
results in impaired cholinergic transmission in two ways. First, the decrease in acetylcholine release reduces
cholineacetyltransferase activity, which causes acetylcholine deficiency. Secondly, increased acetylcholinesterase
activity contributes to acetylcholine shortage at the synapse by disrupting the available acetylcholine (Kangtao
and Bais 2018). The use of antioxidants as neuroprotective agents is a potentially promising approach for the
treatment of neurodegenerative diseases. Decreased AChE enzyme activities increase acetylcholine levels in the
synaptic cleft, which is followed by cholinergic system desensitization and ultimately leads to cholinergic
dysfunction (Oz et al. 2015). Taken together, however, these findings imply that lithium causes cholinergic
dysfunction. It was observed that the level of acetylcholine esterase enzyme decreased in model organism fish
exposed to lithium at different time periods. It has been observed that this is in parallel with previous studies on
this subject.

One of the contributing factors to the decrease in AchE activity may be the increase in ROS production. Along
with the increase in ROS, it has been reported that the peroxidation of the membranes increases and finally,
disruptions in the functions of the cholinergic system have been reported (Melo et al.2003). In a study
investigating the changes in cholinergic system enzymes in LiCl toxicity of zebrafish, it was determined that high-
dose LiCl adversely affected the cholinergic system and even caused inhibition. It has been stated that
neurotransmitter functions cannot be fulfilled in the purinergic and cholinergic systems (Oliveira et al. 2011).

It should be considered that lithium has important effects on metabolism and biochemical parameters. Its effect
on organisms exposed to lithium is shaped by developmental stages and genetic differences. Therefore, more
research by researchers is needed to understand the molecular targets of lithium. Lithium activity is affected by
enzymes, receptors and cell death factors (Shaldubina et al. 2001). It has been stated that oxidative stress plays a
role in the pathology of bipolar disorder. It is crucial to establish the link between lithium therapy and the
development of the illness (Bruning et al. 2012).

CONCLUSIONS
Lithium has been linked to hepatic lipid accumulation in several studies. Species and exposure duration both affect

lipid accumulation. Depending on the exposure time and dose of lithium used in the treatment of some diseases,
antioxidant supplementation may be recommended or prevention should be taken to correct the antioxidant
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system. Our study's findings demonstrate that exposure to high doses of lithium might cause oxidative stress. The
fundamental process, however, is a problem that requires more research.
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OZET

Bu caligmada, Kazakistan’dan temin edilen 60 shubat 6rnegi mikrobiyolojik ve kimyasal agidan incelenmistir.
Shubat 6rneklerinde ortalama toplam mezofilik aerobik mikroorganizma sayisi; 8.10+0.35 log kob/ml, toplam
psikrofilik aerobik bakteri; 3.41+0.63 log kob/ml, maya-kif; 4.16+0.46 log kob/ml, Lactococcus spp. 6.35+0.44 log
kob/ml, Lactobacillus spp. 7.12+0.49 log kob/ml, Staphylococcus-Micrococcus spp. 6.12+0.30 log kob/ml,
koliform; 2.75 +0.43 log kob/ml, Enterococcus spp. 4.82+0.44 log kob/ml olarak bulunmustur. Konvansiyonel
yontemle izole edilen 32 adet Enterococcus spp. izolatt VITEK 2 sistemi ile tanimlanmugstir. Buna gére 9 izolat
(%28) Enterococcus faecalis, 10 izolat (%32) Enterococcus durans, 4 izolat (%12) Enterococcus hirae, 9 izolat (%28)
ise Enterococcus gallinarium olarak identifiye edilmistir. Shubat 6rneklerinde su aktivitesi; 0.9945+0.004, pH;
3.59+1.02, yag; %2,76+1,16, asitlik (% laktik asit); 0.92+0.30, kurumadde %10.49+2.16, kiil; %0.82+0.44, protein;
%4.47+1.05 olarak belirlendi. Kazakistan’da satisa sunulan shubatlarin mikrobiyolojik kalitesinin diisiik olmasinin,
halk sagligi agisindan potansiyel bir tehlike olugturabilecegi belirtilebilir. Bunun yani sira geleneksel shubat
iretiminde 181l islem uygulamasi yapilmamasinin saglik agisindan 6nemli bir potansiyel risk olusturabilecegi ve halk
sagligin1 olumsuz etkileyebilecegi kanaatine varilmustir. Saglikli shubat {iretimi i¢in bu noktanin dikkate alinmasi
ve iiretimde hijyenik kosullarin olusturulmasimin énemli oldugu diisiiniilmektedir. Ozellikle shubatin tedavi amagli
kullaniminin da yaygin oldugu gercegi goz Oniinde bulunduruldugunda diisiik mikrobiyal kaliteli shubat
kullaniminin olusturabilecegi halk sagligi sorunlar ciddiyetle ele alinmalidir.
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ABSTRACT

In this study, 60 shubat samples were examined for microbiological and chemical properties. In shubat samples,
mean total microorganism counts were 8.10+0.35 log kob/ml for mesophilic aerobic bacteria, 3.41+0.63 log kob/ml
for total psychrophilic aerobic bacteria 4.16+0.46 log kob/ml for yeast-mold, 6.35+0.44 log kob/ml for Lactococcus,
7.12+0.49 log kob/ml for Lactobacillus, 6.12+0.30 log kob/ml for Staphylococcus-Micrococcus, 2.75+0.43 log
kob/ml for coliform, 4.82+0.44 log kob/ml for Enterococcus. Thirty two isolates of Enterococcus spp. suspected
were identified by the VITEK 2 system. Nine isolates (28%) were identified as Enterococcus faecalis, 10 isolates
(32%) Enterococcus durans, 4 isolates (32%) Enterococcus hirae, 9 isolates (28%) Enterococcus gallinarium. Shubat
samples had the following chemical properties: water activity; 0.9945+0.004, pH; 3.59+1.02, percent fat; 2.76+1.16,
acidity (% lactic acid); 0.92+0.30, percent dry matter; 10.49+2.16, percent ash; 0.82+0.44, percent protein;
4.47+1.05. As a result, it can be stated that the low microbiological quality of the shubat sold in Kazakhstan may
constitute a potential hazard for public health. In addition, it has been concluded that there is no application of heat
treatment to traditional shubat production, which may constitute a significant potential risk to health and negatively
affect public health. It is thought that for healthy shubat production, consideration of this point and creating hygienic
conditions in production is important. Due to the widespread use of shubat for therapeutic purposes, public health
problems that may arise from the use of low microbial quality shubat should be taken seriously.
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GIRIS

Fermantasyon insanoglunun ge¢misten beri gidalarin muhafaza siiresini uzatmak, aroma ve lezzet bilesenlerini
artirmak amaciyla kullandig1 bir yontemdir (Chaves Lopez ve ark. 2014; Karagil ve Tek 2013). Diinyada bir¢ok
fermente siit Griinii (6rn, kefir, kimiz, prostokvasha, shubat, asidofiluslu sut, laban, yakult, viili, bifiduslu sit,
kurut vb.) liretilmektedir (Mamatova ve Aydin 2022; Atasever ve Atasever 2018; Evren ve ark. 2009). Fermente
siit iirtinlerinin sahip oldugu probiyotik flora; olumlu ve istenilen fizyolojik etkilerinin yaninda organoleptik
nitelikler (6rn., tat, aroma ve koku) agisindan da 6nem arz etmektedir. Bu gidalarda bulunan laktik asit bakterileri
patojen bakterileri inhibe edebilme, antibakteriyel etki olusturabilme 6zelliklerinden dolay1 halk sagligini olumlu
yonde etkilemektedirler (OmapoBa ve MamanoBa 2016; Serikbayeva 2005). Shubat, geleneksel olarak ¢ig deve
suttinuin fermente edilmesi ile elde edilen, alkol iceren asidik karakterde bir icecektir. Shubat Uretiminde starter
kiltlr olarak daha dnce tiretilmis olan eski shubat kullanilmakta ve iiriiniin fermantasyon siiresine bagli olarak
icerdigi asit ve alkol miktar1 degismektedir (Konuspayeva 2007). Shubat; Kazakistan'da shubat, Tiirkmenistan'da
chal, Mogolistan'da hoormog, Sudan'da gariss, Kenya'da suusac isimleri ile ifade edilmektedir (Said ve ark. 2017;
Akhmetsadykova ve ark. 2014). Shubat iiretimi evlerde ve kiiciik aile isletmelerinde ve sanatoryumlarda ve
terap6tik amacli geleneksel usullerle tiretilmektedir. Shubat tiiketimin yayginlagsmasiyla biiyiik 6lcekli tesislerde
endiistriyel yontemlerle liretim yapilmaktadir. Ancak shubatin ticari liretimi yeteri kadar gelistirilememistir
(Akhmetsadykova 2012). Geleneksel shubat ¢ig deve siitiinden yapilmaktadir. Shubat {iretimi i¢in siitiin bir siire
sogumasi (yaklasik 25°C) gerekir. Daha sonra sogutulmus siitiin i¢erisine daha 6nce hazirlanmis olan (eski) shubat
ilave edilerek ara ara karistirmak suretiyle fermantasyona birakilir (Konuspayeva et al. 2011; Konuspayeva
2007). Cig deve siitii, hayvan derisinden yapilan ¢anta, torsuk veya kayin agacindan yapilan kiibii ad1 verilen
tulumlara doldurularak shubat mayas ilave edilir ya da 2-3 giin kendiliginden fermantasyona birakilir. Tulum
baglanir veya kapatilir. Bu andan itibaren 30-40 dakika araliklarla havalandirilip siirekli karistirilir ve 4-8 saat
boyunca oda sicakliginda birakilir. Ortalama olarak 8-12 saat igerisinde igilmeye hazir hale gelir. Tulum i¢inden
shubat alindik¢a taze deve siitil ilave edilerek fermantasyonun siirekliligi temin edilir. Shubatin iiretiminde
sekillenen fermantasyon diizeyine gore elde edilen iiriin {i¢ kategoriye ayrilir. Bir giinliik shubat; hafif shubat
(taldirma shubat), iki giinliik; kopiiklii eksi kokulu shubat, ii¢ giinliikk shubat; az kdplirme 6zelligi olan ve
susuzlugun giderilmesi i¢in maden suyu ilavesiyle tiiketilen shubattir (Kurzhembaeva 2010; Seitov 2005).

Yapilan literatiir taramasinda shubatin mikrobiyolojik ve kimyasal kalite unsurlarini belirlemeye yonelik
caligmalarin yetersiz oldugu kanisina varilmistir. Bu durumdan yola ¢ikilarak bu arastirmada, Kazakistan’da deve
siitinden iiretilen geleneksel shubat 6rneklerinin bazi mikrobiyolojik ve kimyasal kalite Ozelliklerinin
belirlenmesi shubat benzeri bazi farkl: siit iirlinleri (6rn., chal, dhanaan, 1frik, garris, hoormog, suusac ve tarag)
ile kalite nitelikleri agisindan karsilastirilmasi amaglanmigtir. Bu amagla 60 adet geleneksel shubat 6rnegi
toplanarak mikrobiyolojik ve kimyasal ag¢idan incelenmistir.

Cizelge 1. Literatiirde Shubat ve Benzeri Uriinlerin Mikrobiyolojik Bulgular:

0 2 2
3 = 3 3 3
5 3 S 38 9
= X S © S 9 S 8
3 m & S S = S 5
2 < g g = < S c o
) P = a3 413 = ¥ W o
Ishii ve Shubat - 1.5x10°6- - 4.9x107- - - -
Nurtazin 2014 3.9x107* 7.2x108*
Rahman ve Shubat Kanas - 4,7+0.14 7.3+0.55 6.8+0.52 - - -
ark. 2009 bolgeleri
Shubat Borjin - 4.3+0.44** 7.6+0.43** 7.3+0.24** - - -
bolgeleri
Zahedi ve ark. Chal 6.54+0.19** - - - - 2.34+0.23* -
2016 *
Yamve ark.  Chal 5.69-5.90** 3.90-4.11** - 4.08-4.51** 1.30- - -
2014, 2015 1.95**
Biratu ve Seifu Geleneksel 6.26+1.01** 7.05+0.90** 5.98+0.73** 5.88+0.97** - 5.88+0.84* -
2016 Dhanaan *
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Laboratuvarda 5.50+0.62** 5.65+0.62** 5.80+0.81** 5.52+0.55** - 3.76+£0.29* -
uretilen *
Dhanaan
Ismaili ve ark. Lfrik 1.42x10%* 1.13x10%-  3.67x10*  1.18x10"*  3.36x10° 5.61x10°* 3.76x10°%*
2017 8.28x106* *
Hassan ve ark. Garris 7.26-7.57** 6.99-7.02** 6.47-6.85** 6.55-6.83** - - -
2008
Abdelgadir ve Gariss - 6.05-7.79* 7.34-8.37* 7.76-8.66* - - -
ark. 2008
Miyamvoto ve Hoormog - - - 2.01** - - -
ark. 2010
Suliemanve  Garris - 8.42 - 7.85+0.45** - 3.2+0.21** -
ark. 2007 Kordufan +0.55**
Garris Butana - 7.65% - 8.22+0.28** - 3.5+0.14** -
0.32**
Shori 2012 Gariss 6.80-7.00** - - - - - -
Lore 2004 Geleneksel 9.03+£0.07** 2.05+0.17** - 6.77+0.25** - 1+0.02**
Suusac
Laboratuvarda 9.15+0.11** 3.76%0.40** - 8.93+0.30** - 1.00+00**
uretilen
Suusac
Suliemanve  Garris 7.6+£0.48**  6.0+0.53** 5.92+0.57** 7.54+0.47** - - 4.16+0.9*
ark. 2006 *
Suliman ve El Garris 7.32+0.02** 7.03+0.03** 7.13+0.1** 7.06+0.03** - 7.28+0.02* -
Zubeir 2016 *
6.92+0.06** 6.92+0.25** 7.41+0.21** 7.45+0.08** - 7.17+0.26* -
*
Watanabe ve  Tarag - 3.11-6.24** - 5.97-8.23** - - 5.96**
ark. 2008
*kob/ml, **logkob/ml, TAMB: Toplam Aerobik Mezofilik Bakteri
Cizelge 2. Literatiirde Shubat ve Benzeri Urinlerin Kimyasal ve Fizikokimyasal Bulgular:
= - X o~ §
z S b s 3 58 8 S
S I g S 5% S o
= S = ¥ ER X a
Ishii ve Shuba 3.8-4.1 2.9-3.9 - 6.8-11.4 0.7-0.8 2.1-3.1
Nurtazin 2014
Hoormog - 53 - 14.6 0.9 4.3
Rahman ve Shubat Kanas  4.1+0.07 - - - - -
ark. 2009 bélgeleri
Shubat Borjin  3.7+0.15 - - - - -
bolgeleri
Zahedi ve ark. Chal 4.52+0.10 5.8+0.27 0.80+7 12.24+0.16 - 3.07+0.073
2016
Yamve ark. Chal 3.8-4.5 1.6-2.5 0.32-0.4 41-0.4 0.32-0.4 1.2-1.8
2014, 2015
Biratu ve Geleneksel 4.18+0.29 4.11+0.67 1.75+0.34 11.08+2.47 0.96+0.03  2.50+0.60
Seifu 2016 dhanaan
Laboratuvarda 4.04+0.25 4.04+0.42 1.54+0.26 11.83+1.24 0.9940.09 2.39+0.56
Uretilen
dhanaan
Ismaili ve ark. Lfrik 4.7-5.9 2.30-4.30 0.32-0.50 7.09-12.33 0.59-1.29 2.02-3.07
2017
Seyitov 2005 Chal - 3.60 - 9.62 0.74 2.80
Shubat - 5.15 1.21 11.79 0.62 4.46
Hassan ve Garris 3.41-3.82 3.46-4.85 2.29-2.24 9.18-11.29 0.87-1.30 2.32-2.58
ark. 2008
Abdelgadir ve Garris 3.79-4.43 - - - - -
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ark. 2008
Temirova Shubat - 5.70 - 0.64 3.72
2016
Bolatovave  Shubat - 4.21-4.30 - 0.97-1.00 3.78-3.89
ark. 2013
Miyamoto ve Hoormog 3.70 - 2.01 - - -
ark. 2010
Suliemanve  Garris 4.52+0.12. - - - -
ark. 2007 Kordufan
Garris Butana  4.35+0.13 - - - -
Shori 2012 Gariss 3.51-5.99 - - - - -
Lore 2004 Geleneksel 4.1+0.1 2.3+0.5 0.90+0.10 8.8+2.7 1.1+0.7 3.4+0.8
suusac
Laboratuvarda 3.8+00 2.8+0.4 0.88+0.05 8.5+2.4 1.0+0.2 3.3+0.8
Uretilen
suusac
Suliman ve El Garris 3.64-4.52 3.06-3.73 1.35-1.79 11.37-12.10 0.28-0.93 3.97-4.88
Zubeir 2014
Suliemanve  Garris 4,42+0.21 - 1.72+0.04 - - -
ark. 2006
Konuspayeva Shubat 6.64+0.51 5.96+2.52 11.02+3.78 - 3.46+0.79
2007
Hassan ve Garris 3.8 2.65 2.49 7.37 0.51 3.13
ark. 2007

MATERYAL ve METOD

Materyal

Bu arastirmada Kazakistan'dan temin edilen toplam 60 adet geleneksel shubat 6rnegi toplandi. Uygun sartlarda
alman shubat drnekleri soguk zincirde (tasinabilir portatif sogutucu ve buz paketleri ile ortalama 4°C ile 7°C
arasinda degisen sicaklik kosullar1 saglandi1) Atatiirk Veteriner Fakiiltesi Gida Hijyeni ve Teknolojisi Anabilim
Dali1 Laboratuvari’na getirildi. Numuneler analizler tamamlanincaya kadar buzdolabinda (441°C) muhafaza
edildi. Orneklerin 6nce mikrobiyolojik, daha sonra kimyasal ve fizikokimyasal analizleri gerceklestirildi.

Mikrobiyolojik Analizler

Shubat 6rneklerinin uygun diliisyonlar1 hazirlanarak mikrobiyolojik analizleri yapildi. Calismada toplam aerobik
mezofilik bakteri, psikrofilik aerob bakteri, maya ve kiif, Lactococcus spp., Lactobacillus spp., Staphylococcus-
Micrococcus, koliform, ve Enterecoccus spp. sayilari belirlendi (Harrigan ve McCance 1976). Mikroorganizma
sayilari log kob/ml olarak ifade edildi. Ayrica izole edilen Enterecoccus spp. VITEK 2 sistemi ile identifiye edildi
(Pincus 2006).

Kimyasal ve Fizikokimyasal Analizler

Shubat 6rneklerin su aktivitesi (aw) degerleri Aqualab 4TE model su aktivitesi cihaz1 ile belirlendi (Aqualab
4TE; Decagon Devices, Inc., Pullman, WA, USA). Ayrica 6rneklerin; pH (Frank 1992), yag, asitlik (% L.A), kuru
madde, kiil ve protein oranlar1 belirlendi (Tekingen ve ark. 2002).

Istatistiksel Analiz
Mikrobiyolojik ve kimyasal verilerin istatistiksel analizi Descriptive Analysis testi kullanilarak SPSS  programi
ile yapildi.

BULGULAR
Shubat 6rneklerinin mikrobiyolojik analiz bulgulari Cizelge 3’de gosterilmektedir.

Cizelge 3. Shubat Orneklerinde Belirlenen Mikroorganizma Diizeyleri (log kob/ml).

Mikroorganizma N Minimum Maksimum Ort. £std sapma*
Toplam Aerobik Mezofilik Bakteri 60 7.26 8.10 8.10+0.35
Psikorofil Aerob Bakteri 60 2.00 4.50 3.41+0.63
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Maya-Kuf 60 2.90 5.00 4.16+0.46
Lactococcus spp. 60 5.10 7.00 6.35+0.44
Lactobacillus spp. 60 5.00 8.00 7.12+0.49
Staphylococcus-Micrococcus spp. 60 5.40 6.70 6.12+0.30
Koliform 60 2.00 3.56 2.75+£0.43
Enterococcus spp. 60 4.00 5.90 4.82+0.44

N: numune sayis1, *ortalama+standart sapma
Shubat 6rneklerinin kimyasal ve fizikokimyasal analiz bulgular1 Cizelge 4’ de verilmistir.

Cizelge 4. Shubatin Bazi Kimyasal ve Fizikokimyasal Ozellikleri

Kimyasal ve Fizikokimyasal N Minimum Maksimum Ort.tstd sapma*
Ozellik

Su aktivitesi 60  0.9858 1.0012 0.9945+0.004

pH (%) 60 1.53 5.28 3.59+1.02

Yag (%) 60 1.20 6.30 2.76+1.16

Asitlik (% laktik asit) 60 0.45 1.71 0.92+0.30

Kuru madde (%) 60 6.70 14.50 10.49+2.16

Kil (%) 60 0.12 2.67 0.82+0.44

Protein (%) 60 2.17 5.45 4.47+1.05

N: numune sayis1, *ortalama=standart sapma

TARTISMA

Fermantasyon, mikroorganizmalar veya onlarin iirettikleri enzimler kullanilarak, karbonhidratlar basta olmak
iizere organik maddelerin kullanilarak yeni iiriinlerin tiretilmesi islemidir. Mayalar tarafindan iiretilen etil alkol,
laktik asit bakterileri tarafindan iretilen laktik asit, asetik asit bakterileri tarafindan iretilen asetik asit ve
propiyonik asit bakterileri tarafindan {iretilen propiyonik asit fermantasyonun son tiriinleridir.

Deve siitii diinyada deve yetistirilen topluluklarda cogunlukla yoresel deve siitii tirlinlerine islenerek
tiketilmektedir. Deve siitii genellikle ¢ig olarak tiiketilmektedir. Bunun yani1 sira ¢esitli peynir, yogurt benzeri
iirliinler, tereyag iiretiminde de kullanilmaktadir. Pastorize edilmemis taze deve siitiinden yapilan shubat,
Kazakistan'da en populer fermente st iceklerinden biridir.

Literatiirde shubatin mikrobiyolojik ve kimyasal 6zelliklerini belirlemeye yonelik az sayida ¢alisma oldugundan
dolay1 bu ¢alismada elde edilen veriler deve siitiinden iiretilen shubat benzeri diger {iriinler (6rn., chal, dhanaan,
Ifrik, garris, hoormog, suusac ve tarag) ile karsilastirilmstir.

Calismada toplam mezofilik aerobik mikroorganizma sayisinin yiiksek oldugu goriilmektedir. S6z konusu etkenin
yiiksek diizeyde olmast; iiriiniin elde edildigi hammaddenin mikrobiyal kalitesinin diisiik olmasi, ¢ig siitten
iiretilmesi ve fermente bir iirlin olmasi ile yakin iligkilidir. Zira bu ¢alismada saptanan aw ve rutubet miktarmin
oldukca yiiksek olmasindan dolay:1 fazla mikroorganizma yiikii beklenen bir durumdur. Fermente gidalardaki
mikroorganizma sayisi genellikle elde edildigi hammaddeye gore daha yiiksektir. Bu nedenle, fermente gidalarin
mikrobiyolojik kalitesi; hammaddenin mikrobiyal yiku, fermantasyon Oncesi uygulanan islemlere, islem
kosullarina ve fermantasyon ardindan gidanin muhafaza edildigi kosullara baglidir (Patir ve Ates 2002). Shubat
orneklerinde belirlenen toplam mezofilik aerobik mikroorganizma sayisi daha 6nce yapilmis shubat ve shubat
benzeri Uriinlerde saptanan bazi ¢alisma (Ismaili 2017; Hassan 2008) bulgulari ile benzerlik gosterirken, bazi
caligmalarda (Biratu ve Seifu 2016; Suliman ve El Zubeir 2016; Zahedi 2016; Yam ve ark. 2015; Yam ve ark.
2014; Shori 2012) belirlenen diizeylerden yiiksektir. Onceki calismalarda gdzlemlenen nisbeten diisiik
mikroorganizma sayisinin hammaddenin baslangi¢ mikroorganizma yiikii, {iretim teknigi ve baz iiriinlerde 1s1l
islem uygulamasinin yapilmis olmasindan kaynaklanabilecegi diisiiniilmektedir. Bu ¢alismada belirlenen psikrofil
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mikroorganizma sayist fermente iiriinler igin normal degerler olarak kabul edilebilir. Literatiirde deve siitii
tiriinlerinde psikrofil mikroorganizma sayisinin belirlendigi ¢alismaya rastlanmamustir. Belirlenen maya-Kuf
sayis1 bazi ¢alisma (Suliman ve Zubeir; 2016; Yamve ark., 2015; Yam 2014; Rahman 2009; Watanabe 2008; Lore
2004) bulgulariyla benzerken bir¢ok c¢aligmada (Ismaili ve ark 2017; Suliman ve Zubeir 2016; Ishii ve Nurtazin
2014; Hassan 2008; Sulieman ve ark., 2007; Sulieman 2006) elde edilen sonuglardan diisiik olarak saptanmustir.
Bu farklilik hammadde, iiretim ve muhafaza kosullarinin farkliligindan kaynaklanmig olabilir. Belirlenen
Lactococcus spp. diizeyi daha 6nce yapilmig ¢aligma (Ismaili ve ark 2017; Suliman ve Zubeir 2016 Hassan 2008)
bulgulariyla benzerdir. Lactobacillus spp. diizeyi ¢ogu literatiirle son derece uyumlu iken bazi arastiricilar (Yam
ve ark., 2015; Yam ve ark., 2014; Miyamvoto ve ark., 2010) tarafindan bildirilen verilerden yiiksek bulunmustur.
Orneklerde oldukca yilksek diizeyde saptanan Lactobacillus spp. diizeyi shubatin fermente bir siit {iriinii
olmasindan dolay1 beklenen bir durumdur. Bu ¢alismada Staphylococcus-Micrococcus spp. seviyesi Ismaili ve
ark. 2017 nin Ifrikte ve Yam ve ark., 2015, Yam ve ark., 2014’°{in chal numunelerinde saptadigi Staphylococcus-
Micrococcus spp. diizeyinden yiiksek bulunmustur. Bu arastirmada belirlenen koliform sayisi daha 6nce yapilmis
caligma (Zahedi 2016; Biratu ve Seifu 2016; Sulieman 2007) bulgulariyla benzerdir. Yapilan literatiir taramasinda
shubat ve benzeri tiriinlerde Enterococcus spp. diizeyinin saptandigi ii¢ ¢calismaya (Ismaili ve ark.2017; Watanabe
2008; Sulieman 2006) rastlanmis bu arastirmalarda belirlenen s6z konusu etkenin diizeyi bu ¢alisma verileri
uyumlu bulunmustur.

Numunelerden izole edilen Enterococcus spp. izolatlar1 VITEK 2 identifikasyon sistemi ile tanimlanmistir. Buna
gore 9 izolat (%28) E. faecalis, 10 izolat (%32) E.durans, 4 izolat (%12) E. hirae, 9 izolat (%28) ise E. gallinarium
olarak identifiye edilmistir.

Bu arasgtirmada geleneksel shubat orneklerinde belirlenen ortalama aw degerinin son derece yiiksek olmasi
mikrobiyal ylikiin yiiksek olmasina 6nemli dlglide katkida bulunmustur. Literatiirde shubat ve benzeri {iriinlerde
aw’nin belirlendigi bir ¢alismaya (Shingisov 2015) ulasilmis ve bu arastirmada elde edilen aw bulgulariyla
uyumlu bulunmustur.

Bu ¢aligmada shubat 6rneklerinde belirlenen ortalama pH degeri 6zellikle bakteri gelisimi i¢in alt sinirlarda yer
yer alsa da da shubatta hakim olan floranin 6zellikle laktik asit bakterileri olmas1 yoniyle s6z konusu etkenler
iizerine fazlaca sinirlayict olmadigi diisiiniilmektedir. Bu ¢alismada saptanan pH diizeyleri 6nceki literatiirlerle
(Zahedi 2016; Suliman ve Zubeir 2014; Shori 2012) uyumludur.

Shubat orneklerinde belirlenen yiizde yag orani literatiir verileriyle oldukca benzerlik arz ederken belirlenen
asitlik (%L.A.) diizeyi daha Once yapilmis bazi arastirma (Biratu ve Seifu 2016; Rahman 2009) bulgular ile
benzer, bazi arastirmacilarin (Hassan ve ark. 2008; Hassan ve ark. 2007) sonuglarindan diisiik bulunmustur. Bu
durum; tiretim asamasinda asitlik orani farkl: siit kullanilmasi, fermantasyon siiresi ve sicakligi gibi etkenlerden
kaynaklanmis olabilir. Bu arastirmada shubat 6rneklerinde belirlenen ortalama kuru madde orani sadece Yam ve
ark. 2015’in chal adli tirinde belirledigi diizeyden yiiksek olup Hassan ve ark. 2008, Biratu ve Seifu 2016, Zahedi
2016’ nin verileriyle son derece uyumlu bulunmustur. Shubat drneklerinde belirlenen kiil (Hassan 2008; Seitov
2005) ve protein (Biratu ve Seifu 2016; Zahedi ve ark. 2016; Suliman ve Zubeir 2014; Seitov 2005) oranlar1 daha
once yapilmis caligsmalarla benzerlik gostermistir.

SONUC VE ONERILER

Analiz edilen numunelerin mikrobiyolojik, kimyasal ve fizikokimyasal analiz bulgularima bakildiginda incelenen
parametreler acgisindan literatiir bulgulariyla 6nemli farkliliklarin olmadigi dikkati ¢ekmektedir. Bu durum
iiretimde kullanilan deve siitiiniin bilesimine miidahale edilmeden gergeklestirilen fermantasyon islemi disinda
bagka bir teknoloji kullanilmamis olmasindan kaynaklanabilir. Bunun yani sira geleneksel shubat {iretiminde 1sil
islem uygulamasi yapilmamasinin saglik agisindan 6nemli bir potansiyel risk olusturabilecegi ve halk sagligini
olumsuz etkileyebilecegi kanaatine varilmustir. Saglikli shubat iiretimi i¢in bu noktanin dikkate alinmasi ve
iiretimde hijyenik kosullarin olusturulmasinin énemli oldugu diisiiniilmektedir. Ozellikle shubatin tedavi amach
kullaniminin da yaygin oldugu gercegi gdéz Oniinde bulunduruldugunda diisiik mikrobiyal kaliteli shubat
kullaniminin olusturabilecegi halk saglig1 sorunlan ciddiyetle ele alinmalidir.
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ETIK BEYAN

“Kazakistan'da Tiiketime Sunulan Shubatin Bazi Kimyasal ve Mikrobiyolojik Ozelliklerinin Arastirilmas1”
baslikli calismanin yazim siirecinde bilimsel kurallara, etik ve alint1 kurallarina uyulmus; toplanan veriler tizerinde
herhangi bir tahrifat yapilmamig ve bu ¢alisma herhangi baska bir akademik yayin ortamina degerlendirme igin
gonderilmemistir. Bu calisma; Atatiirk Universitesi Veteriner Fakiiltesi Birim Etik Kurulu (AUVFBEK)’in
26/04/2017 tarih ve 2017/15 sayili etik kurul onay1 ile yiiriitiilmiistiir.

CIKAR CATISMASI
Yazarlar bu yazi ile ilgili herhangi bir ¢ikar ¢atismasi olmadigini beyan ederler.

YAZAR KATKISI
Yazarlarin makaleye katkisi esittir.

NOT
Bu calisma yiikseklisans 6grencisi Nazym TOKMAMBETOVA’nin tez ¢aligmasindan gelistirilmistir.
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AHHOTALIUA

XIX xemeiMabiH  60-xbuTmapbiHaH  Oamran  KeIprelcTaHaslH  yaypaarsl  aiimakTapsl  Poccwus
MMIICPUSCHIHBIH KypaMblHa KapaTeuiraH. OmoHaykTaH KeIprel3cTaHIpIH BETEpHHAPHS TapMarbIHbIH
XIX KbUIBIMIBIH aKbIPBIHIATEI KaHa XX KbUIBIMIBIH OamibiHAarsl abansl Poccuss MMIEpUSCHIHBIH
BETEpPHUHAPHsI TAPMATbIHBIH OHYTYY TapbIXbl MEHEH THIThI3 OaiIaHbIITYy. Byl MakagaHblH MakcaThl —
Typxcranapin Ketu-Cyy obnacteiabiH [ummek sxana [IpxeBanbckuil ye3aepuHAeru BeTepUHAPUS
tapMmarbiHbiH  1868-1917-xpuinapnarsl  abanbiH  Poccust  MMIEPHUACBIHBIH — BETEPUHAPHACHIHBIH
KaJIBINITAHYYCYHYH JKaHa ©HYT'YYCYHYH OMpPHMHYM 3Ta0blHa CalbIITHIPHIT WIMKTO® OOJyIl caHasar.
M3unneenepayH >KeIMBIHTBITBIHAA TOMOHIOryneil MaanbiMarTap anbiHAbl: XIX KbulbIMABIH 70-
JKbpUIIApbIHa YeiinH Typkcranaa sme amec, Poccusabia EBpomnanbik 0emyryHIe narsl “BeTepHHapIBIK
Bpad”’ TEPMHUHH KOITIYJIYK Kajkka Oenrucu3 6onroH. 1879-xpurel TypkcTaH aiiMarsiHa 00ZOHYH KOK
keitHerY (uyma, Morbillivirus infectious disease, pestis bovum) Xyrymryy bUIaHbl Kaibuibin, Poccns
O6KMOTY bUIaHIBI JKOIOy OOIOHYa MpPAKTHKAJBIK 4YapajapAbl KaObUI aiblll, KapaxkarT Oemym,
BeTepUHAPABIK anuctepan xeHoTkoH. 1910-xeutsl XKetu-Cyy obmycyHna, annan kuiind Typkcranma
00OHYH KOK KOMHOeTryHYH JIH300THACBIH TOKTOTyyra SKETHIIHIIKEH. KsIprel3cranaarst
BETEPUHAP/ABIK KbI3MATThIH Oamatsl katapbl 1891-xputel Yanapibapia BeTepUHAPIBIK MYHKTTYH
AubLIBIILBl ICENTEJMHUIT KeJIreH, OMPOK, POCCHSHBIH MaMJIEKETTHK HMIIEPATOPIYK apXUBUHHH
MaassIMaThIHa bUTaiibIK 1888-kputman Oamran benoBoackoe albIIBIHAA BETEPHHAPIABIK MYHKT HIIT
Kypry3reH. Jlemek, Koiprer3 PecryOnuKachIHBIH BeTEpPHHAPABIK KbI3MATHIHBIH TAapBIXBIH OamiaTel
1888-xbu1 fen kaObL1 anbIHBIIBL KepeK. 1907-xbuinbiH 29-30-anpenune [Tummnekre BeTepuHap bk
BpadTapbH OOOHYH KOK KOHHery MEHEeH KYPOIIyyre apHalraH KeHEIIMECH 6TKOPYJITeH.
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The State of Veterinary Medicine in Pishpek and Przhevalsky Counties of the Semirechye Oblast

of Turkestan (1868-1917)

ABSTRACT

From the 60s of the 19th century, the current territories of Kyrgyzstan were included in the Russian Empire.
Therefore, the situation of the veterinary medicine of Kyrgyzstan at the end of the XIX century and the
beginning of the XX century is closely related to the history of the development of the veterinary medicine
of the Russian Empire. The aim of this article is to investigate the state of veterinary medicine in Pishpek
and Przhevalsky counties of the Semirechye Oblast of Turkestan in 1868-1917 compared to the first stage
of formation and development of veterinary medicine of the Russian Empire. As a result of the research, the
following information was obtained: until the 70s of the 19th century, the term "veterinary doctor" was
unknown not only in Turkestan, but also in the European part of Russia. In 1879, the plague of cattle
(Morbillivirus infectious disease, pestis bovum) spread in the Turkestan region, and the Russian government
took practical measures to eliminate the disease, allocated funds and sent veterinary specialists. In 1910,
they managed to stop the epizootic of plague in Semirechenskaya Oblast, and then in Turkestan. The
beginning of the veterinary service in Kyrgyzstan was considered to be the opening of a veterinary station
in Chaldibar in 1891, but according to the information of the State Imperial Archive of Russia, a veterinary
station operated in the Belovodskoe village from 1888. On April 29-30, 1907, a meeting of veterinary
doctors dedicated to combating the plague of cattle was held in Pishpek.
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KHPHUIIYY

KbIpreI3 savHWH KbUIBIMIAPABI KEUHPreH HErmsrd 4apoa kypry3yy ¢opmacbl katapbl KOUMOH MaldbLIbIK
acenrenurer (Mezhov 1870; Turdalieva 2008). KeumeH MandbUIBIKTa MalIbIH JEH-COOMYTYHA JKaHA ajapAaH
IBIHTAaH OHAYPYMIOPAYH camaThblHA CalITTyy OWJIMMAEpre TasHraH Main TaObITap >KOONTYy OONyIIKaH.
Berepunapusinarsl cantryy OunuMaep *aHa bIKMasap Majl TaObINTapblH TAKBIPHIHOATYy YIyy MY4eJIepYHOH
xKamr MyyHaapsiHa oo3ekn O6eprmr (Askarbek xana Tulobaev 2021), “ycraT-makupTt” MaMuienepu apKbUIyy
yhnaHrad. Man buUlaHZapblH JapbUIOOHY 3MYH-IOMYYJap, HIaMaHaap, Ke3 Oailoouynap, AapbIMUbLIap KaHa
MOJIIOJIOp Jarbl xKypry3yn kenuimkeH (Aldashev 1989; Soltonoyev 1993; Tulobaev sxana Salykov 2016).

KreIprei3cTanibiH BeTepruHApUs TapMarbHBIH XX KbUTBIMIBIH aKbIPBIHIATH JKaHa XX KBUIBIMIBIH OalTbIHIAT bl
abampl Poccusi MMNepUsCHIHBIH BeTepUHApPUS TAapMAarblHBIH OHYTYY TapbIXbl MEHEH THIThI3 OaiaHBIITYY.
Antkenn XIX xpuibIMAbIH 60-KbUTIapbiHaH Oamtan KeIprei3cTaHablH  ydypaarel  aiimMaktapel  Poccust
MMIIEPUSACHIHA KapaThUIBII, XKaHbIAaH TY3YATeH TypKcTaH KpalbIHBIH KypaMbIHA KHPTHU3HITEH.

An smu PoccusiHbiH MaMIIEKETTHK BETEPUHAP/IBIK KBI3MATHIHBIH KallbIITAHYYCYHYH JKaHAa OHYTYYCYHYH Y4
TapbIXbIi 3TA0BIHBIH 49 JKBUIBIH KaMThIraH OupuHYH 3Ta0b! 1868-1917-xbimapra Ty kenet (Nikitin 2006).

VYiryra OaimaHBIITYy MakanaHblH Makcathl — TypkcranabiH JKetu-Cyy oOnacteiHeiH [lummex xaHa
[IpxeBanbCckuit  yesmepuHAeTH BeTepuHapus TapMarslHBIH — 1868-1917-xeimmapmarst  abameiH  Poccus
WUMIIEPHUSICHIHBIH BETEPUHAPHUACHIHBIH KalbINTaHYyCYHYH JKaHa OHYTYYCYHYH OMPHHYH 3Ta0blHA CabIIITHIPHII
WIMKTOO OOJyIl cCaHaJIaT.

MATEPUAJIJAP 'KAHA METOJ1OP

Wzunpeenepayn obOwextucu Oomynm Typkcranapia JXKeru-Cyy ob6macteiasiH [lummek sxana [lpkeBambckwii
yesaepunaerd XIX KbUIBIMABIH aKbIpbIHAArbl jkaHa XX KbUIBIMJIBIH OalllbIHAArbl BETEPUHAPHS CHCTEMACHI
KapaJJibl.

WsnunneenepayH marepuanbl KaTapbl BeTEpHHApUsi Maceseliepd OOOHYa WIMMHK OyJakTap, WINM-U3WIIee
MeKeMeJIepUHUH apXHUBIMK MaTepHalAaphl )kaHa YeHEMANK YKYKTYK aKTbUIap albIHBII, METOAY KaTaphl TAPbIXbIi
XPOHOJIOTHSUIBIK JKaHa CaJIBIIITHIPMa-TaphIXbIi aHAIN3 bIKMANaphl KOJIJOHYIY.

V3UI106J6PAYH KbIHBIHTHIT bl )KAHA TAJIKYY.JI00

XIX KbUIBIMABIH 3KMHYH KapbIMBIHAA KBIPTBI3NapAbIH HETU3IH aiiMakTapbl Poccusi MMIIEPHACHIHBIH KypaMbIHA
kapaTteuirad. Opyc magsimachklHeIH 1867-kbuiaeiH 11-utomynaarst Ne44831 sxapneirel MeHeH «Cemupedbe
(Kern-Cyy) xana Csip-apbisi oOnacrapein  Oamkapyy JKoGocy” Oekurwimi, TypKcTaH reHepan-
ryoepraronyrynyH JKertu-Cyy obnacteinbiH KypambiHa blceik-Ken (1889-xbiman IlpxeBanbek) xana Tokmok
(1891-xpunman [Mumimek) yezaepu kupruswire (Anonim 1871; Anonim 1947; Tukhtametov 2003; Saparaliyev
2004; Khalfin 2008).

Byn mesrungen Oamramn aranraH ye3leplaerd KOUMOH KbIPTBbI3AAapAblH €BPONAJbIK MaJaHUATKA TapThUIYyCY,
PoccustapiH Opyc kaHa Oamika 3maepu MeHeH OONTOH JKakblHAamyycy Oamranrad. Cooma-caThIK ©HYTYII,
OHJYPYIITYH aIradkel Typyiepy maiaa OoiroH. OpycCHSsUTBIK KENTHHACP KBIPThI3AApIbIH aliMaKTapbiHaa
albUIIapAbl JKaHa LIaapiaapAbl KypyLIyIl, anapibl *Kep MIITETYYHYH jKaHa Majil 4yapOaybUIbITBIHBIH €BPOIaJIbIK
BIKMaJIapbl MEHEH TaaHbIITHIpbIIKaH (Aldashev 1989).

XIX xputbIMOBIH 60-KbBUIHApbiHA Kapata Poccusma OWPAWKTYY BETEpUHAPIBIK KBI3MAT OOJTOH 3MeEC.
BerepuHapablk BpauTapAblH JkaHa (eNnpAlIepIepIdH Kemuylayk Oenyry ap KaHaaidl BeJOMCTBOJIOPAYH
KypaMblHa KbI3MaT OTeLIKeH. Poccusima KpemocTyk YyKyK >koronranaaH kuitmH (1861), Muku wmrep
MUHUCTPJIMTUHUH aJJbIHAA BETEpUWHApPHWS JKAAThIH JKAKIIBIPTYY >KaHA MaNIbIH OJIYMYH TOKTOTYyy OOroH4Ya
yapasapbl KaObLUT ayy OoroHYa e3reue koMuTeT uill xkyprysreH (Nikitin 2006).
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1868-xpuiapiH  2-nekabpbiHaa  PoccusHbiH  Mukm  WInTep MHHUCTPIMTHHUH —KypaMmblHOa bopOopayk
BETEpPHUHAP/IBIK OaIIKapMaJbIKTBIH YIOIITYPYIyIy, HMIIEPUsa MaJIbIH KaHa KaJIKTBIH JICH-COOIYTyHA OOJITOH
KaMKOPIYKTYH pacMuii Oamatel kartapsl KapanaT. bopOopayk BeTepuHapIbIK OanIKapMaibIKTBIH KapaMarbiHa
ryOepHHsIIapAarsl JKaHa yes3[AepAerd MaMIICKETTHK BETCPHUHAPIBIK KbI3MaT (3€MCTBO CHCTEMACHIHJATHI), Mal
aii10ovy skaHa TEMHUP >KOJI CTAaHLMSUIAPBIHIArbl BETEPUHAPABIK BpauTap KUPTU3WITeH. 3eMCTBO CHCTEMAaCHIHIAT bl
BETEPHUHAP/IBIK MEKEMETIEPICH CHIPTKAPHI )KEeKe BETEPUHAP/IBIK KIMHUKAIBIK TApPMaK KaHa )KeKe-BeTepHHapIIap
KaJIKKa aKbl TOJIOHTOH BeTepUHAPABIK KbIMAT KOPCOTYIIKOH. BeTepuHapAbIK KbI3MaTKepIIepIuH ONyTTYy Oemyry
OpYC apMUSCBIHBIH KypaMbIHAArsl BeTepuHapAblK OamrkapManbIKThIH KaTapbiHaa Oomymkan (Skryabin 1969;
Alekseyeva 2008; Lukyanov 2019; Lukyanov sxana Udodov 2020).

XIX xemeiMabH 70-KbpIimapbiHa denH Typkcranma sie sMmec, PoccusasiH EBpomnanbik OeiyTyHIOe marsl
“BeTepHHAP/IBIK Bpa4~ TEPMHUHH KOTUYJIYK KaJIKKa OeNTrcHU3 O0NITrOH. 3eMCTBOIYK BETEPUHAPHS YIOIITYPYJIraHra
YerH MaJIbl Yajia cabar aMUu-IoMIyiap (3Haxaph), KOHOBAJAAp jKaHa a3 CaHAArkl MOMEUTHK-(PHIaHTPONTOP
JapbUIAIIKaH.

1879-xputel TypKcTaH aliMarsina 00MOHYH KoK ke#nery (uyma, Morbillivirus infectious disease, pestis bovum)
KYTYHITYY bUIaHbI )KaibUIBII, KEPrHJIMKTYY MATYbLIBIKKA YOH 3bISIH bl KelreH. bolOHYH KeK KeWHOeryHYH
PoccusHbIH eBpomanbsik OeNyryHe Tapalblll KOPKyHydYy Maija OOJyIm, cOOma-CaTHIKTHIH OHYTYIIYHO Jarbl
TOCKOOJNT OoNroH. MpIHa ymyHgai maprrapia, Poccust magplmanblk ©KMeTY, BETEPHHAPIBIK KBI3MAThIHBIH
cyHylry MeHeH, TypkcTanaa O0IOHYH KOK KOHHOTrYH kOy 00roHYa OMp TOI MPAaKTUKANBIK YapaiapAbl KaObul
aNbIN, KapakaT 0eym, BeTepHHAPABIK aaucTepau koHoTKoH (Aldashev 1989; Zhunushov 1991).

Bupoxk, um xxy3yHae 00J0HyH KoK KeHHery MeHeH Kypeuryy 13piuk 10-15 b1 Keduryy MeHeH OarrranraH.

[Ipodeccop A. Annamesann MaansiMaThl Ooronya (Aldashev 1989) Poccusiabia BeTepuHapabik aguctepu XKetu-
Cyy obnycynyn [IpxeBanbckuii xana [lummek yeznepuHe OOJOHYH KOK KOHHOTYHO Kapllbl HII-dapaiapbl
KYPTy3YY YuYH 1889-xkbuter kenmumkeH. An smu b.®. MyxubiauHIUH MaaneiMaTel 0oroH4a (Mukhlynin 2022)
00/IOHYH KOK KeifHery MeHeH Kypeuryy umrtepH 1897-1898-kpinnaps! Oamranras.

Kelpreiscranaarsl BeTepuHApABIK KbI3MATTBHIH Oamatel KaTapsl 1891-xpumer Yanapibapia BeTepuUHApABIK
MMyHKTTYH a4bUIbIIIBI 3cenTenuHaun kenreH (Aldashev 1989; Zhunushov 1991), 6upok, PoccusiHbIH MaMITEKETTHK
MMIIEPATOPAYK apXUBUHUH MaanbiMaThiHa buTalibik (PITUA, ¢. 391, on. 8, m. 6, . 1) 1888-xpurman Oamramn
Benosoackoe aitbuisinaa (yuaypraa Keipreiz Pecmy6nukaceiabia Uyt o6macTeiHa KapamTyy MockBa pailoHYHYH
aJIMHHUCTPATUBINK OOpOOpYy) BETepUHAPIBIK Ko3eMell MyHKTy uil Kypry3reH (Mukhlynin 2022). Jlemek,
Keipre3 PeciryOnuKkachIHBIH BETEpHUHAP/IBIK KBI3MATBIHBIH TapbIXbIA OamaTel 1888-kKblT Jen KaObUT abIHBIIIBL
kepek. 1901-xbibl benoBoackoe alibUIBIHIArEl BETEPUHAPABIK KO30MOI MYHKTY BETEPUHAPABIK THIIKE OOIyN
kaiipa ty3ynaren (Mukhlynin 2022).

AKBIpBIHIAH BETEPUHAPIBIK KbI3MAaT KaJbINTAHBII, aHbIH JKETEKTOOUY OpraHiapbl Ty3yJe OamraraH. Ye3auK
BETEPUHAPABIK Bpay KbI3MAT OpPYHJApHl YIOUITYPYJIyH, allpbIM aiiMakTapjaa jkKaHa Mall aiiioouy KOJIA0pI0
BETEpUHAP/IBIK KbI3MATTAp MIITEI, YE3IUK BEeTEpUHAPABIK anTekanap maiaa 6onron. [llaapnapaa kacankanamap
YIOWITYPYJIyI, BETEpUHApPIBIK-CAHUTAPABIK KO36MeJI JKaKIIbIpraH. BHpOK BeTepuHapIbIK KbI3MaT ©3YHO
THEILEeNYY UIITEPAN aTKapraHbl MEHEH, HeTU3IH KOHYJI 00I0HYH KOK KOHery MEeHeH Kypeuryyre Oypyaras. A
yaypJia O0JJOHYH KOK KOHHery MEHEeH KYPOIUIYYHYH HETH3TH BIKMachl OOy, bUIAHAYY JKaHa bUIAHTa MIEKTYY
MaJIbl COIOY 3Jie, OMpOK OyJ BIKMa MaJl 33JIEpUH, ©3reue KeuyIl KelIreH opycTapibl KaHAaaTTaHIBIPraH 3Mec.
Omonnykrad 1901-Kbuigarsl opyc ©KMOTYHYH MBIH3aMbl MEHEH OOIOHYH KOK KOMHOIyHe THellenyy Oomym
coroJirad 00/10ro akJanail KOMIIEHCAIINs TOJIOHTOH. BUpOK OyIT biIkMa ©KMOTKE Te 3Jie KbIMOATKa TYpraH IbIKTaH,
©3YH aktabait kanrad. 1902-xblnaan Oariran 0OOJOHYH KOK KOHHEOIr'yH aliblH ayy MakcaTeinga M.B. Henikuii
TapaObIHAH MIITENHUI YbIKKAH jkaHa YuTa maapblHIa eHAYPYJIreH capbl CyyHY KoiioHo Oamrtamkal (Aldashev
1989).

Poccusinan xenreH BeTepHHAPABIK aAucTep OOJIOHYH KOK KOWHOTYHO KapIibl WII-dapaiapibl )KaH asOail xaHa
KOILIePYII KYPTy3YLIYI, KYPOLIYY BIKMAChIH KaHa TaKTHKACHIH ©PKYHAOTYY MEHEH, MPaKTHKAJIBIK TaXbIPhIi0a
KaHa BbIK Jarbl TONTOMIKOH. BHpOK TemeHaery oObeKTHBAYY ceOenTep SMHU300THS MEHEH HWHTHIIMKTYY
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KYpOIIyyre >kaHa aHbl Te3 J>KOrOTyyra TOCKOOJ OOJrOH: aJUCTepAVH MKEPTHIIMKTYY TWIIU OUIOECTHTH;
KEPTUJIMKTYY JKarfaifblH YOOUYyHIYTYy; Yye3IepAWH aWMaKTapblHBIH KEHIWTH; AapbUIo0-ajiiblH  alyy
KapakaTTapbIHBIH JKETUIICU3IUTH; KOMMYHUKAIIHS TaTaaJABIKTAPhl JKaHa THEHIeNYY OHAYPYIITYK-TYPMYIITYK
IapPTTapABIH KOKTYTY.

Omony MeHeH Oupre 3je, SIH300THS MEHEH KYPOUIYYUYJIep KONTereH YIOITYPYY4ylyK XaHa YCYJIIYK
KaTajapApl KETUPHIIKEH. AJapja SMH300THATa Kaplibl KYPeIIYYHYH Ouprmelt cxeMmachl OOJ0O0TOHAYKTaH,
STMHU300THSUIBIK KaHA STHOJIOTHSIIBIK ceOENTepI, AMU300THSIHBIH TYPYKTYY OUOKTOPYH TaK aHBIKTAll aJIbIIIKaH
aMec. Ajap, OOpyHY aHBIKTOO MAaKCaThIHAA, bUIAHJIAraH Maybl COION KepyIKeH. byn 06ojco, 6010HYH KOK-
KOWHOTYHYH JKaIlIBIPYYH CTAllMOHAPABIK OYOKTOPYHYH Taiaa OoylnryHa ambin KenreH. Jlarsl OuMp KeMUYnIHK,
00ZOHYH KOK KOWHOIYHe KapIlbl WII Yapajiap, KOUMeH KBIPTeI3apAblH W4 apa xaHa KelTalaslH aliMarsiHma
KaJrad KeIprbI3fapra AaibiMa 0oyl Typyydy MUTPaLUsChIH 3cKe anbacTaH xypry3yireH (Aldashev 1989).

3eMCTBO BETEPUHAPUACHIHBIH TY3YJIYLIY jKaHa BETEPUHAPABIK BpauTapAblH CaHBIHBIH ©CYIY MEHEH TaXKbIpbliida
aIMalllyy JKaHa J>KalbUITYy KEpeKTeecy KenWIl 4blkKkaH. byn Makcarra ryOepHusuiapia BeTEpHHApPIBIK
BpauTaplblH Che3/IepH KaHa KeHelIMelepHu yromTypyiraH. Ceesfiepae *aHa KeHelIMelepAe 3MU300THsIap
MEHEH KYpelIyy, Aapbljoo >KaHa 3eMCTBO BETEPUHAPHACHIH YIOIITYPYY Macejelepd TalKyyJlaHTaH. 3eMCTBO
BETEpHHAPBIK BpayTaphIHBIH brupuaun che3nu Bsrka rybepHusiceiama 1874-xbuisl eTkepynce, 1904-xeura
yeiinH Poccust mmnepuschinna 148 cbe3n kaHa KeHemMe eTkepyireH. 1907-xwuiabiH 29-30-anpenunie
[MummexkTe BeTepUHAPABIK BpauTapAblH OOJOHYH KOK KOWHOry MEHEH Kypellyyre apHalraH KeHEIIMECH
Typkcran KpallbIHBIH BeTepHHAPABIK OemyMyHYH Oamkapyyaycy @.E. KypuubiHabH TOpaibrblHIa 6TKOPYITOH
(Sventsitskiy 1907).

Poccusabin Nuku nmrep MunuctpiauruauH 1910-xpmasia 12-asryctynaarsl Ne§25-yeunmu MeHeH XKetu-Cyy
(Cemupeune) obnacTeiHa 35 BeTepHHAPIBIK Bpad aHBIKTANTaH. ANapIbsiH 32 aJucH BETEPUHAPIBIK THIIKEIEpIe
YeKTelce, 3 aauc 006IacThIK OankapMaiblkka yektenrer. O0macta 6apapITel 38 BeTepUHAP/IBIK THIIKE HITKEP UK
XKyprys3reH. [lemek, o0nacta BeTepUHAPIBIK AUCTEPANH JKETHIICH3IUTH Oaiikanran. [IpikeBanbck yes3auHpe
KY3YHIOTY KyprakybUIBIKTaH >KaHa MapT aWblHAarbl KalblH Kap[blH HATBIKACBIHAA KaWBITTApAbIH
KyHapayyJIyry TOMeHAeII, )KyTTaH MaJl eJlyMy Kartainrad. JXKyrymryy siutanaapaaH 000HYH KoK KeiHery (uyma,
Morbillivirus infectious disease, pestis bovum), mapn (aphtae epizooticae, suwyp), ener (pleuropneumonia
contagiosa bovum, nosanvroe 6ocnanenue neekux), KYUaypry (anthrax, cubupckaa széa) (Ilnmmnex yesaunne 44
yayp), Kyrypma (rabies, lyssa, 6ewerncmeo), xkyia (variola, ueuek, ocna) (ITummek ye3auuae 1 090K) jxaHa KOTYp
(acaroidosis, uecomka) xarranrad (Anonim 1915).

UYoH apakeTTepAMH jkaHa Kell KbUIABIK TYPYKTYY HIITepAuH HaTblibkackiHaa 1910-xbutsl Ketn-Cyy obnycyHna,
annaH kuiinH Typkcranaa O0IOHYH KOK KOWHOT'YHYH SMM300THSCBIH TOKTOTYYyTa KETHIIHMIIKEeH. By nirnmmk
6JIKOe/16 BETEpHHAP/AbIK HIITHH aH/IaH apbl OHYTYIIYHe bIHrallyy maprrapasl Ty3reH. [llaapnapaa sxana kankryy
MyHKTTap/Aa JAapbUIo0-ajIbIH aJlyy MIITEpH KOJTO aJbIHBII, BETEPHHAPABIK-CAHUTAPIBIK KO36MOJI XKaKIIbIPraH.
BerepuHapabIK KbI3MaT MaJIBIH OMp OpYHJIaH SKHHYH OPYHTa KOTOPYIIYIIYH, MaJJIaH albIHTaH YAHKH 3aTTapabl
TalyyHy, Majl 0azapiapblH, KacalKaHalap/sl )kaHa Oarika Man yapOacelHa THEIIENyy OOBEKTHUIEpAN ©3YHYH
ke3emenyHe anraH (Aldashev 1989).

bupok BeTepuHapIbIK aAMCTEpAUH a3bIIbl, albLIAAPABIH XKaHA KbIIITOOJOPAYH YaubUIbIIl OPYH aJIaHJIbIThI,
OLLIOH]ION 3J1€ MaBIIIATBIK YHHOBHUKTEPIUH KOJIOHHAIABIK MAMUJIECH, )KEPTUIIUKTYY KaJIKTBIH MAJIBIH TYPYKTYY
BETEPHHAP/IBIK TEWI06 MEHEH KaMChI3 Kbljla ajraH 3Mec.

MpiHa yuryHIai mapTTapiblH HETU3UHAE OJIKOHYH ap KatChlUl aliMakTapblHa, MAJJIbIH ap KaHAAl Kyrywryy
bUTaHJIAPbI Maa-Maallbl MEHEH KaTTajbIl Typrad. Mucaisl, 1885-xbu1bl KbIprbI3cTaHbIH yuypIarsl aiiMarsiia
O0ononyH enety (pleuropneumonia contagiosa bovum, nosanvroe eocnaneHue neekux) Karraica, 1887-Kbuibl
ToKkMOK ye3auHuH AlaMyayH albslIbsiHAa Kyraypry (anthrax, cubupckas szsa) xarranran. 1890-xbu1sr TOKMOK
xana IpxeBanabck yesmepunze mapn (aphtae epizooticae, awyp), 1900-xsuter IpkeBansck yesmurme, 1904-
xana 1913-xbutel Ilummek ye3guHae koWnopayH Kyny (variola, uweuex, ocna) xartanrad. 1914-xbLibl
KBUIKBUIAPBl apMUSra YeKTee ydypyHAa MaccajblK TYPA® KYPry3yJIreH BeTepUHAPABIK TEKIIEPYY Y4ypyHIa
MaHka (malleus, can) aHBIKTaNTaH.
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ManzpIH >KoropyJarsl skaHa Oamika >KyrymTyy bUlaHAapbl YOOUYH KaKTapIaH aJIbIHBI KeTUHOSTeHH TaObIrbIi
Hepce, aHTKEeHU Oyl )KyT'yHITYY bUIaHAAp KOUMOHOPIYH Mall-KaHIbIKTapbIH/la MypAaTaH 3Jie O0JIyIl KeJIreH.

1910-xpuiaan 6amramn [IpkeBanbek xkana [Tuinmek ye3nepuHuH allMakTapbiHaa 9 TYpyKTYY HIITETeH TOMOHIOTY
BeTEepHHAP/BIK TUIKeNep Ty3yireH: [Iummek, [IpxkeBanbck, Tokmok, Hapbia maapnapeiaaa, CazaHoBKa (a3bipKbl
Ananveso), [lokpoBka, Ketmannbl (aswipker Banvikubl wiaapet) xaHa benoBojackoe adbuiaapeiaa. bynapnan
CBIPTKapbI OMiuK Tooyy Akcait, Apma sxana CyycambIp KaiI0OIOpYH/A JKall ME3THIACPUH/IE U KYPTY3YYIY
yOaKTBUTYy BETEPUHAPIBIK THIKEICP YIOMTYPYAraH. MbIHAal YIOMITYPYY HIIl Yapaliapbl KOUMOHIOPAYH MaJIbIH
BETEPHHAP/IBIK TEHIOere WINMUN HETH3ACPAH JKAWBUITYyHYH apakeTTepu OonroH. byn wimn yapanap, KajaKThl
OTYpPYKTAIITHIpyyTa OONTOH OarbITTapablH OWpu OOy, BETEPUHAPABIK HINTH aHIAH apbl @HYKTYPYYT® HIapT
TY3TOH.

[Magpimaneik Poccus BeTepuHapABIK KBI3MATThI 6T 3JIe Hauap KapKbiiarad. AJI0eTTe, an KapaXaTThIH 9H 3J1¢ a3
0eYTY KONOHMANABIK aimakrapra Ttuired. ONIOHAYKTaH JaliblMa BETEPHHAPABIK  AaCIanTap/bIH,
MEIUKaMCHTTEPINH jKaHa Ae3UH(DEKITUSIIBIK KapaKaTTapabIH TAPTHIMITHITH “KEHAUPIA KECHIT KeJTeH .

Omonno# 060Jco Aarbl, aiiMakTa TY3YJITOH BETEPUHAPABIK KBIMATTBIH OOBEKTHIEPH WIUMHI BETEPUHAPHUSHEI
KaHa aHBIH KbI3MATBIH DJTe XaWbUITYYHYH OUOKTOpY Oonym KanraH. HaTelibkaga, >KeprUIMKTYY KaJIK Mai
4apOachlH, CENEKLUUSIHBI MIMMUI HErU3/1e ajlbll OapyyHYH apThIKUbUIBIKTAPhIH ce3€¢ OallTalIKaH.

OpycTyH anAbIHKBI BETEPUHAPIABIK AAWUCTEPH KBIPTHI3AApIbl  ali0aHIapAbIH JKYTYIITYY bUIAHAAPbIHBIH
SMHU300TUSUIAPEI MEHEH KYPOLIYYHYH WIMMHUH HETW3ZepHHE YHpeTe Oamnrtamkad. Anap, KOUMOHAOPAYH Mal
4apOaYbUIBITBIHBIH BETEPUHAPABIK-CAHUTAPABIK XaHA SMU300THUSJIBIK al0anblH HINKTee® MEHEH Oupre aie,
KBIPTBI3AAPABIH AWK (CaNTTyy) BETCPHUHApPHUACHI MEHEH Jarbl TaaHbIUbIKaH. OpycTyH K33 Oup
JIEMOKPATHSUIBIK MaaHalAarsl aiucTepy, KEPrHIMKTYY KaJlK MEHEH THITbI3 MaMuUJIe TY3YIIYH, THIWH, TypMYyLI-
TUPUYMJIMTHH jKaHa YpI-aJaTTapblH YHpeHYIIKeH. JKoropky OMIUMIYY KaHa MaJaHUATTYY KUIIWIEP KaTaphl,
ayap cabaTChl3 KbIPrbI3Aapasl EBponaHbiH angblHKBl MaJaHUATHIHA, KaT TaaHyyra TapThIIIKaH. AJlapaslH Oup
TOOYHYH BICBIMJAPBIH KBIPTbI3 BETEPHHAPIABIK aIuCTepH OYTYHKY KYHI® Jeipe CHIHMBIKTaHYy MEHEH aram
kenumeT. Anap: XIX KbUlbIMIbIH 90-KbUIIapblHIa KENWIIHI, BETEPUHAPIBIK HINTEPAU YIOIITYPYI, aHBI
xypry3ymkeH — Ilummek yesaunperu C.d. 3apemba, E.M. YUebotos; benosoackunern H.A. TepHoBckwuii;
Tokmoktory B.A. Sky0OoBckmii sxana Ilummexrterm Y.b. bazanoB, C.M. Bockpecenckuii; IlpxeBanbck
yesaungeru C.H. Ocokun, A.H. Kacatkun (Anonim 1912), I1.W. JIuBoTos.

OH eKyHYuTYYcY, COBET ME3rHMHE YSHHH KbIPrbI3JapAblH apacblHaH OUp Jarbl KWIIM aTailblH BETEPHUHAPIBIK
aaucTUK ana anrad smec. Omonaoi sne, Poccust nmnepusichlHbIH Me3runuHae KelpreizcranaplH alimMarsinaa
BETEpUHAP/BIK OarbITTarbkl OUp Jarbl OKYY JKailbl )kKaHa BETEpHHAPIIBIK JJabopaTopus adbuiraH sMec (Anonim
1950).

Kemun epeenynen usikkan JKanek (PKakbim) ContoHoeB BapmaBa BerepuHapaslk uHCTHTYH 1910-1914-
XKbUTIapAa okyn, bupuH4m ayiHeNYK cOTyITyH ailblHaH HHCTUTYTTY OyTrei Kambir, 1929-Kbutbl ANMaThLIarbl
300BETEPUHAPIBIK HHCTUTYTTY 3KcTepHo OyTypce (Aldashev 1989; Kadyrov 2008), 1911-xeutbl AGaBIKEpUM
ChIIBIKOB TUMHA3USIHBI asKTall, OKYyCYH YJIaHTYy YUYH Ka3aHb yHUBEpCUTETHHUH BeTepHHApUs (aKyIbTETHHE
Tanuslprad. BUpok, an jKakThIH CyyK jkaHa HeIMJIYY aba bIpaibl IeH COOJIyTyHA TECKEpU TaaCUPUH THHTH3HIIL,
yuuBepcutertH OyTneii kanrau (Ploskikh 2016; Kubatova 2020).

AJ1 5MH KBIPTbI3 3JMHUH TYPMYIIYHJa «BETEPHHAPUS), «BETEPHUHAP) KaHa «Majl JOKTYP» TEPMHUHAEPH Naiijaa
0oy, KeIprei3ua Oynaktapaa XX KbUIbIMABIH 20-KbU11apblHaH OaluTtan KoJJoHyIa OamTaraH.

KOPYTYHOY

Wzunneenepayn xeIWbIHTHITEIHAA TypkcTanasiH Ketu-Cyy oOmactebiH [lummek sxana IIpskeBanbckwii
yesaepunae XIX KbUIBIMIBIH aKbIpbIHAArbl jkaHa XX KbUIBIMIBIH OalllbIHAArbl BETEPUHApPHUS CHUCTEMAchl
JKaHBIZIAH raHa 31K (CAITTyy) BeTepHHApus STaObIHAH, WIMM-OMJIMMIE TasHraH 3aMaHOan BeTepUHApPHS
9Ta0bIHA OTYY a0aNbIH/Ia SKEHIUTH AHBIKTAIIBL.

MJAVL Volume 13 (Issue 1) © 2023 www.journals.manas.edu.kg


http://www.journals.manas.edu.kg/

89

Askarbek & Tulobaev / Manas Journal of Agriculture Veterinary and Life Sciences 13 (1) (2023) 84-90

AfiMakTa MaNIbIH KYTYLITYY aHa )KYTYIICY3 bUIaHIapbl KEHUPH KaWbUIBII, )KaHbl BETEPUHAPHUSI CHCTEMAChIHA
’KaHa BETEPUHAPHUS JKaaTbIHArbl WUIMM-OMIIMMIe MyKTaKIbIK aubIKKa YBIKKAH.

Wzunpneenep, Keipreiz PecyOnukachiHBIH BETEPUHAPIBIK KBI3MATHIHBIH TapBIXBIA OamraTeiH 1888-Kbim mem
ACENTEIHUINN KEPEKTHTUH TaCTHIKTAIBL.

KbI3bIKUYbIJIBIKTAPABIH KAT'BIJIBILIbI

Byn makanazna KeI3bIKYbUIBIKTAPBbIH KarblJIbIIIbL KOK.
ABTOPJIOPAYH CAJIBIMbI

Byn makanazna aBropiop Oupeit em4emMie canbiM KOIIYIIKaH.

KOJAOHYJITAH AJABUATTAP

Aldashev, A.A. (1989). Etapy razvitiya veterinarii v Kirgizii. Ilim, Frunze, 124. (in Russian).

Alekseyeva, L.V. (2008). Sostoyaniye veterinarnogo dela v gody revolyutsii i grazhdanskoy voyny. Vestnik NVGU. 1: 64-69.
(in Russian).

Anonimus (1871). Ob uchrezhdenii Turkestanskogo general-gubernatorstva v sostave dvukh oblastey Semirechenskoy i
Syrdar'inskoy ot 20 iyulya 1867 g. Polnoye Sobraniye Zakonov Rossiyskoy Imperii. Sobraniye vtoroye. Tom XLII.
Otdeleniye pervoye. 1867 Ne44831. Sankt-Peterburg. V tipografii 1l1-otdeleniye Sobstvennoy Yego Imperatorskogo
velichestva Kantselyarii. S. 1150-1151. (in Russian).

Anonimus (1912). Kyrgyz Respublikasynyn Ysyk-Kel oblastyk arkhivi. F. 1070. Op. 1. D. 6. L. 75-80. (in Russian).

Anonimus (1915). Obzor Semirechenskoy oblasti ... za 1913 god. [2], 110, LXI s. Vernyy: Tip. Semirech. obl. pravleniya,
1883-1915. http://elib.shpl.ru/ru/nodes/50512-obzor-semirechenskoy-oblasti-po-godam-vernyy-1883-1915. (in
Russian). (kayryluu datasy: 14.05.2022).

Anonimus (1947). Istoriya narodov Uzbekistana. Tom 2. Ot obrazovaniya gosudarstva Sheybanidov do Velikoy
Oktyabr'skoy sotsialisticheskoy revolyutsii. Pod redaktsiyey ... S.V. Bakhrushina i V.A. Shishkina. Institut Istorii i
Arkheologii Institut Istorii, Akademiia Nauk Uzbekskoi SSR. Tashkent. 514 (255). (in Russian).

Anonimus  (1950). Proyekt "Kyrgyzskiy fotoarkhiv". Kirgiziya. Nauka i Obrazovaniye. Veterinariya.
http://www.foto.kg/galereya/page,1,129,1521-kirgiziya-nauka-i-obrazovanie-veterinariya.html. (in Russian). (kayryluu
datasy: 11.05.2022).

Askarbek, G., Tulobaev, A. (2021). Mal ylaudaryn aldyn aluudagy kyrgyz elinin salttuu ykmalary. Manas Journal of
Agriculture Veterinary and Life Sciences. 11(2): 138-144. (in Kyrgyz).

Kadyrov, Y. (2008). Kyrgyzdyn Ginness kitebi. Mamlekettik til zhana entsiklopediya borboru, Bishkek. 216. (in Kyrgyz).

Khalfin, H.A. (2008). Tsentral'naya Aziya v sostave Rossiyskoy imperii. Moskva. 62-100. (in Russian).

Kubatova, A.E. (2020). Abdykerim Sydykov and Some Issues of the Formation of the National Intelligence. Bulletin Kyrgyz
State University by I. Arabaeva. 4: 39-45. DOI: 10.33514/1694-7851-2020-4-39-45. (in Russian).

Luk'yanov, S.A. (2019). Rol' Ministerstva vnutrennikh del Rossiyskoy imperii v razvitii veterinarii i veterinarno-
epizooticheskogo nadzora: monografiya. S.A. Luk'yanov, I.A. Tarasova. Moskovskiy universitet MVD Rossii imeni
V.YA. Kikotya. Moskva. 155. ISBN 978-5-9694-0681-0.

Luk'yanov, S.A., & Udodov, A.G. (2020). Earth Veterinary Medicine: Formation and Development in the Second Half of
the 19th and Early 20th Centuries. Obrazovaniye. Nauka. Nauchnyye kadry. 4: 86-90. DOI 10.24411/2073-3305-2020-
10206. (in Russian).

Mezhov, V.I. (1870). Skotovodstvo. Turkestanskiy sbornik. T. XXII. S.-Peterburg. 133-151. Kyrgyz-Turkish Manas
University Library. Turkistan derlemesi http://ts.manas.edu.kg/index.php/tr/mainpage/index (kayryluu datasy:
13.10.2021). (in Russian).

Mukhlynin, B.F. (2022). Istoriya sela Belovodskoye.
https://belovodskoemuh.ucoz.ru/publ/moi_ocherki/osnovanie_belovodskogo_i_dorevoljucionnaja_istorija_sela_chast
_3_ja/2-1-0-323. (kayryluu datasy: 01.09.2022). (in Russian).

Nikitin, I. (2006). Istoriya veterinarii. Kolos, Moskva. (in Russian).

Ploskikh, V.M. (2016). A. Sydykov: geroicheskaya i tragicheskaya sud'ba perevodchika perioda vosstaniya 1916 g. Nowa
Polityka Wschodnia. 2(11): 220-233. (in Russian).

Saparaliyev, D. (2004). Sistema upravleniya kyrgyzov v sostave Rossiyskoy imperii 1855 1917 gg. Manas Universitesi
Sosyal Bilimler Dergisi. 6(12): 9-15. https://dergipark.org.tr/tr/pub/manassosyal/issue/49968/640529. (in Russian).
Skryabin, K.l. (1969). Vospominaniya o rabote v Turkestanskom kraye. Moya zhizn' v nauke. Moskva. 464.

http://coollib.com/b/400740/read (kayryluu datasy: 14.10.2021).

MJAVL Volume 13 (Issue 1) © 2023 www.journals.manas.edu.kg


http://www.journals.manas.edu.kg/

90

Askarbek & Tulobaev / Manas Journal of Agriculture Veterinary and Life Sciences 13 (1) (2023) 84-90

Soltonoev, B. (1993). Kyzyl Kyrgyz Tarykhy: Tarykhyy ocherkter. Uchkun, Bishkek, 1-kitep (2008 b), 2-kitep. 224. (in
Kyrgyz).

Sventsitskiy, M. (1907). Soveshchaniye veterinarnykh vrachey. Turkestanskiy sbornik. Tashkent. T. 428. 196-197. Kyrgyz-
Turkish Manas University Library. Turkistan derlemesi http://ts.manas.edu.kg/index.php/tr/mainpage/index (kayryluu
datasy: 13.05.2022). (in Russian).

Tukhtametov, F.T. (2003). Pravovoye polozheniye Turkestana v Rossiyskoy imperii: vtoraya polovina XIX veka: Istoriko-
pravovoye issledovaniye: avtoref. dis. ... d-ra yurid. nauk: 12.00.01. Moskva. 17. (in Russian).

Tulobaev, A.Z., & Salykov, R.S. (2016). Narodnaya veterinariya. In: Asankanov AA, Brusina Ol, Zhaparov A: Kyrgyzy.
Narodnyye kul'tury. 456-462. Nauka, Moskva. (in Russian).

Turdaliyeva, C.H. (2008). Zapadn-yye puteshestvenniki i issledovateli o kyrgyzakh i Kyrgyzstane (vtoraya polovina XIX —
nachala XX wv.). Bishkek. 270. ISBN 978 — 9967 — 25-139-7. (in Russian).

Zhunushov, A.T. (1991). Veterinarnaya sluzhba na putyakh perestroyki: Problemy, opyt, perspektivy. Uchkun, Bishkek. (in
Russian).

MJAVL Volume 13 (Issue 1) © 2023 www.journals.manas.edu.kg


http://www.journals.manas.edu.kg/

Manas Journal of Agriculture Veterinary and Life Sciences

ISSN 1694-7932 | e-ISSN 1694-7932
Volume 13 (Issue 1) (2023) Pages 91-98

Sézlesmeli Tarim Modelinin Gida Imalat Sanayinde ihracat Ac¢isindan

Degerlendirilmesi
Sinan DURU®! " Seyit HAYRAN®? Aykut GUL ©2

! Ticaret Bakanligi, Orta Akdeniz Giimriik ve Dis Ticaret Bolge Midirligii, Mersin, TURKiYE
2 Cukurova Universitesi, Ziraat Fakiiltesi, Tarim Ekonomisi Béliimii, Adana, TURKIYE

*Sorumlu yazar: s.duru85@hotmail.com

OZET

Orta (1liman) kusakta bulunan Tiirkiye verimli topraklari ve uygun iklim kosullar1 nedeniyle tarimsal
tirlin ¢esitliliginde 6nemli bir potansiyele sahiptir. Bu tarimsal potansiyelin yan1 sira gida sanayinde
mevcut kurulu kapasitesinin yiiksek olmasina karsin kalite agisindan uygun ve yeterli tarimsal
hammaddenin temininde sikintilar yasanmaktadir. Bu durum kurulu kapasitesinin yetersiz kullanimina
ve hammaddenin yurt disindan ithalat yoluyla temin edilmesine neden olmaktadir. Gida imalat
sanayinde bu kosullar isletmeleri hammadde temininde farkli arayislara itmis olup, bu arayislardan en
goze carpan drneklerden birisi s6zlegmeli tarim modeli olmugtur. Arastirmada ilk olarak Diinyada ve
Tiirkiye’de sozlesmeli tarim iizerine yapilan arastirmalar incelenerek konuyla ilgili bilgi verilmeye
calisilmistir. Arastirmanin amacina uygun olarak, gida ve igecek sanayinde sdzlesmeli tarimin ihracatta
uygulanabilirligi, diinyada uygulamalari, konuyla ilgili yapilan mevzuat diizenlemeleri iizerinde
durulmus ve bu potansiyelin artirilmasina yonelik ¢6ziim Onerileri sunulmaya calisilmigtir. Sonug
olarak, Tirkiye’de s6zlesmeli tarim uygulamalar: diinyaya gore yeni olmasina karsin, 6zellikle gida
imalat sanayinde uygulama alanlarinin zaman i¢inde arttig1 ve atil kapasitenin kullanilmaya ¢alisildig:
gozlenmistir.
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Evaluation in Terms of Export in Food Manufacturing Industry of Contract Farming Model

ABSTRACT

Turkey’s fertile land, has a significant potential in an agricultural products variety due to favorable
climatic conditions and temperate generation. Despite the high installed capacity in the food
manufacturing industry, there are problems in the supply of suitable and sufficient agricultural raw
materials in terms of quality. This situation causes the insufficient use of the installed capacity and the
supply sourcing through import from abroad of the raw material. These conditions in the food
manufacturing industry have pushed businesses to look for different in the supply of raw materials, and
one of the most conspicuous examples from these searches has been the contract agriculture model. In
the research, firstly, the researches on contract agriculture in the world and in Turkey were examined
and information on the subject was tried to be given. In line with the purpose of the research, the
applicability of contracted agriculture in the food and beverage industry in export, its applications in
the world, the legislative arrangements made on the subject were emphasized and solutions were tried
to be presented to increase of this potential. As a result, although contract farming practices in Turkey
are new compared to the world, it has been observed that the application areas especially in the food
manufacturing industry have increased over time and idle capacity has been tried to be used.
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GIRIS

Tarimda risk ve belirsizliklerin ¢oklugu, arazilerin miras yoluyla béliinmesiyle gelirlerin diismesi, kirsal niifusun
koyden kente gog¢mesi gibi olgular iiretici sayisinin azalmasina neden olmustur. Uretici sayisinin ve giftci
gelirlerinin azalmasi gerekli olan tarimsal hammaddenin iiretimin saglanmasi icin farkli yollara itmis olup,
sOzlesmeli tarim bu yollardan birisi olmustur.

So6zlesmeli tarim, 5488 Sayili Tarim Kanununda tiretici ve yetistiriciler ile diger gercek ve tiizel kisilerin karsilikl
menfaat esaslarina dayali yazil akitlerle yiiriitiilen tarimsal tiretim sekli olarak tanimlanmigtir (Resmi Gazete,
2006). Diinya Gida Orgiitii (FAO) ise s6zlesmeli tarimi, tarimsal iiriiniin iiretici veya iireticilerin {iretim veya
pazarlanmasini tesis eden, alici ve iiretici arasinda bir anlagsmaya gore yiiriitiilmesi olarak tanimlamistir (FAO,
2017). Diinya’daki ilk sézlesmeli tarim modeli, 19. ylizy1l sonlarinda Japonya ve Tayvan’da sozlesmeli seker
iiretimine dayanmakta olup, giinlimiizde ise ABD’deki tarimsal tiretimin 1/3°1, Brezilya’da ise tarimsal iiretimin
¥ sozlesmeli tarim yoluyla saglanmaktadir (Rehber, 2016; World Bank, 2017). Sozlesmeli tarim, tarimin
sanayiye entegrasyonunda kooperatiflesmeyle birlikte en 6nde gelen unsurlardan biri olup, dikey entegrasyonda
en yaygin kullanilan yéntemdir (Demirbag ve Tosun, 2005).

So6zlesmeli tarimda, iiretici ve alici arasinda iiretim miktari, kalite, teslimat zamani, kullanilan girdiler ve fiyat ile
fiyatlandirma konusunda anlasma yapilmaktadir (Otsuka ve ark., 2016). S6zlesmeli tarimun tireticiye fiyat ve satis
garantisi vermesi, tarimsal girdi, teknoloji ve bilgi sayesinde liretim ve verim artist saglamasi, saglanan yardimlar
ile Uriin bakiminin daha iyi yapilabilmesi, yeni tarim tekniklerini 6grenebilmesi ve {iretim planlamasindaki
belirsizlikleri azaltmas1 sagladig1 avantajlar olarak siralanabilir (Barrett ve ark., 2012; Tarim ve Orman Bakanligi,
2018a). Tiiketici a¢isindan ise organik tarimda sézlesmeli tarim modelinin kullanilmasi; gida giivenligi ve
giivencesi, uygun ve kaliteli iiretim saglamasi nedeniyle dolayli olarak tercih nedenlerinden biri olmusgtur (Tarim
ve Orman Bakanligi, 2012).

Uluslararasi literatiirde sézlesmeli tarim ile ilgili daha onceki galigmalar genellikle {iretici ve alic1 agisindan
degerlendirilmesi (Glover ve Kusturer, 1990; Masakure ve Henson, 2005), gelismekte olan iilkelerdeki gelisimi
(Minot ve Bradley, 2006; Wang ve ark. 2014), cesitleri (Bellemare ve Lim, 2018), yasal sorunlar ve zorluklari
(Pultrone, 2012) boyutu ile incelenmistir. Ancak son yillarda, gida sanayine etkileri ile ilgili de ¢aligmalar
yapilmaya baslanmustir. Hindistan’da s6zlesmeli tarim palm yag1 ve kornison gida isleme sektdriindeki etkilerini
kiigtik tireticiler agisindan incelenmis olup, kii¢iik palm yagi isletmeleri sdzlesmeli tarimi garanti minimum fiyata,
kornison yetistiricileri ise ihracata yonelik {iretim yaptiklarini ancak kiigiik {ireticilerin magdur olmamasi igin
gerekli yasal diizenlemelerin yapilmasi gerektigini belirtmislerdir (Dev ve Rao, 2005).

So6zlesmeli tarima iliskin ulusal literatiirdeki bazi ¢aligmalar ise; sozlesmeli tarimda yayim egitiminin énemi ve
gelecegi (Ceylan, 1998), tarim sanayi iligkilerinde s6zlesmeli tarimin etkinligi (Konak ve ark., 2000), Tiirkiye nin
sozlesmeli kesme ¢igek iiretim ve ihracat yapisi (Tascioglu ve Sayin, 2005), s6zlesmeli tarimin gida rejimleri ve
cok uluslu tarim gida sirketleri arasindaki iliski (Tasdogan, 2019) iizerine gerceklesirken; tarimla ilgili diger
alanlarda yapilan daha dnceki ¢alismalarda ise s6zlesmeli tartm modelinin {iretim maliyeti ve pazarlama yontemi
ile dogrudan iliskili oldugunu (Ak¢adz ve ark., 2006) ve iireticilerin {irlin fiyatlarinin ve tarim gelirlerinin
devamlilig1 i¢in s6zlesmeli tarimi iyi bir yol olarak gordiigiinii (Hayran ve ark., 2018) ortaya koymustur.

Tirkiye’de s6zlesmeli tarim modelinin 6zellikle planli ve verimli iretimi 6n planda tutan yabanci sermayeli gida
sanayinde ve perakende zincirlerindeki uygulamalarinin hizla biytidiigii gozlenmektedir (Tarim ve Orman
Bakanligi, 2012). Bu calismada soézlesmeli tarimin diinya ve Tirkiye’deki gelisimi ve mevcut durumundan
bahsedilmis ve Tiirkiye’de gida sanayinde ihracat asamasinda sozlesmeli tarim modelinin 6nemi ortaya konmaya
calisilmistir.

DUNYADA SOZLESMELI TARIM

Diinya genelinde s6zlesmeli tarimda alicilarin biyiik 6lgekli isletmeler, ihracatgilar veya siipermarket zincirleri
oldugu gozlenmektedir. Bu alicilarin biiyiik dl¢ekli tiretiminin daha ekonomik oldugu durumlarda ayni sektorde
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olan ancak farkl alt sektorlerde miisteri olan firmalar1 bir araya getiren sistem olan dikey entegrasyon ile tarimsal
uretime yonelmektedir (Minot, 2007). Dikey entegrasyon ureticilere fiyat, Gretim pratikleri, Urlin kalitesi ve kredi
kolaylig1 saglamaktadir (Rehber, 2000).

Soézlesmeli tarimin belli prensip ve standartlarda yiiriitiilmesinin saglanmasi i¢in FAO tarafindan belli sartlar
getirilmistir. Bu sartlar, sozlesmenin baglayici olmasi, hukuki kisimlar igermesi, taraflarin tanimlanmasi ve
sorumluluklariin belirlenmesi, tiriiniin kalite, miktar, stire ve teslimat zamaninin belirtilmesi, finansal konularin
yer almasi, yasal diizenlemelerin baz alinmasi ve imza maddesinin olmasi olarak siralanmistir. Ancak s6zlesmeli
tarim uygulamalarinin tilkeden iilkeye farklilik gdstermesi ve mevzuatsal diizenlemelerin eksikliginden
kaynaklanan bilgi bosluklar1 iireticilerin sézlesmeli tarim uygulamalarina dahil olmasini ve kiiresel olarak
yayginlagsmasini engellemektedir (FAO, 2017; World Bank, 2018). Bu amagla uluslararasi alanda s6zlesmeli tarim
uygulamalarinda yeknesaklik saglamak i¢in Birlesmis Milletler Uluslararasi Mal Satig Sozlesmeleri Sozlesmesi
(CISG) ve Uluslararasi Ticari Sézlesmelerin UNIDROIT {lkeleri (PICC) referans alinmaktadir. Bu sézlesmeler
taraflar1 dogrudan baglayici olmasa da yasal ¢ercevede ortak zemin olusturarak boslugu doldurmus ve uluslararasi
alanda 6nemli etki yaratmistir (Pultrone, 2012).

Sozlesmeli tarim gelismekte olan tilkelerde basta meyve ve sebze olmak iizere, tiitiin, sekerkamisi, pamuk, cay,
kahve, tohum, tahil, kiimes hayvanciligi, mandira faaliyetleri, kauguk ve palm yagi liretiminde goriilmektedir
(Minot ve Sawyer, 2016). Son yillarda gida sistemlerinin kiiresellesme ve modernizasyonuyla tarimsal deger
zinciri karmasik hale gelmistir. Bu karmasiklik uluslararasi tarim ve gida iiriinleri ticaret yapisinin degismesini
beraberinde getirmis ve gelismekte olan iilkeler agisindan olumlu bir siire¢ haline getirmistir (Bellemare ve Lim,
2018).

Soézlesmeli tarim modeline is odakli yetistiriciler, kooperatifler ve bireysel kiiciik ¢iftgiler dahil edilmis olup,
kalite kontrol, markalagsma ve pazarlama kanallar1 sayesinde iirlinlere katma deger kazandirarak kirsal kalkinmay1
ve yoksullugu azaltmaktadir (Glover ve Kusterer, 1990; Otsuka ve ark., 2016). Az gelismis iilkelerde ise
sozlesmeli tarim, yurt i¢i piyasanin talep ve fiyat belirsizligini hafifletme, {liretim uygulamalarinda beceri
kazanimi, sinirli olan yaymm ve tarimsal destek hizmetlerinden yararlanma, dogrudan nakit gelir saglamasi ve
kiclk Olgekli treticilere toplumsal saygi ve bireysel memnuniyet algisi gibi ¢ok faktorlii motivasyon
olusturmaktadir (Masakure ve Henson, 2005). Diinya Bankasi, 6zellikle az gelismis tilkelerde s6zlesmeli tarimin
iiretim modernizasyonuna hizmet etmesiyle sektdre yatirim yapilmasini tesvik etmesi, lireticilerin tarimsal deger
zincirinde yer almasini saglamasi ve kirsal kalkinmaya giden bir yol olmasi sebebiyle yoksullugu azaltacagi
diisiincesiyle giiclii bir sekilde desteklemektedir (World Bank, 2007).

Sozlesmeli tarim modeliyle tarimsal iiretimde Aragtirma-Gelistirme (Ar-Ge) teknolojisinin etkin uygulanmasina
olanak saglanmaktadir. Tarimsal iiretimde Ar-Ge teknolojisinin, dzellikle belli bir standardi yakalamak amaciyla
sertifikali tohum {tretiminin desteklenmesinde kullanimi yayginlasmaktadir (Wang ve ark., 2014). Ar-Ge
caligmalarinda sertifikali tohum aragtirmalarinin yayginlagmasi saglamak, iiriin kalite ve standardini yakalamada
katki saglayabilir.

SOZLESMELI TARIM VE iHRACAT

Sozlesmeli tarim, iireticilere ekonomik katkinin yani sira geleneksel tarimdan ihracata yonelik yiiksek katma
degerli triinlerin iiretildigi ticari tarima gecisi saglamaktadir (Arumugam ve ark., 2010). Bu sayede sozlesmeli
tarim, tarimsal tiretimde tarimsal deger zincirini yaratan 11 faaliyetten biri olmustur (Baser ve Bozoglu, 2018).
Sozlesmeli tarimin kiiresel tarim iriinleri ihracatinin yani sira siipermarket ve fast food zincirlerinde de hizli
yayilmasi tarimsal deger zincirinin hizli doniisiimiine katki saglamaktadir (Barrett ve ark., 2012). S6zlesmeli
tarimin gelismekte olan iilkelerde {ireticilerin deger zincirine dahil edilmesi verimliligi artirmada yardimci
olabilmektedir (World Bank, 2018).

Sozlesmeli tarim uygulamalarinda tarimsal deger zincirinin dikey asamalarinin daha iyi uyumu verimliligi
artirarak maliyeti diigiirmesinin yan1 sira, ihracat i¢in gerekli olan pazarlama, gida giivenligi risklerini kontrol
etme ve gida zinciri boyunca kaliteyi iyilestirmeye katki sunmaktadir (Da Silva, 2005). Thracat zincirlerinde
sozlesmeli tarim uygulamalarin dikey entegrasyon yontemiyle bireysel cift¢iligin oneminin azaldigi, kiiciik

MJAVL Volume 13 (Issue 1) © 2023 www.journals.manas.edu.kg


http://www.journals.manas.edu.kg/

94

Duru ve ark.. / Manas Journal of Agriculture Veterinary and Life Sciences 13 (1) (2023) 91-98

arazilerin biitlinlesik bir sekilde hareket etmesiyle miilkiyetin 6neminin ise arttigi gozlenmistir (Broeck ve
Maertens, 2016).

Diinya Ticaret Orgiitii’niin (WTO) 1994 yilinda kurulmasiyla uluslararasi tarim ve gida iiriinleri ticaretinde SPS
(Saglik ve Bitki Sagligi) ve TBT (Ticarette Teknik Engeller) anlagmalan yiiriirliige girmistir. Bu anlagmalar,
standart ve kodeks uygulamalarini zorunlu hale getirmesi uluslararas ticarette iiriin kalitesinin iyilestirilmesine
zemin hazirlamis ve gida giivenligi kavramini olusturmustur (Duru ve ark., 2019). Bu durum, s6zlesmeli tarimin
belli bir tiriin kalitesi ve standardi saglamasindan dolay1 6zellikle ihracat gelirlerinin biiyiik kism tarim iiriinleri
olan az geligmis lilkelerde uygulama alaninin genislemesini zorunlu hale getirmistir.

Uluslararasi tarim ve gida iiriinleri ticaretinin artmasi yogun rekabete yol agacak rekabet¢i baskilarr ortaya
cikarmustir. Ureticiler sozlesmeli tarim uygulamasi ile smirli olan yayim ve tarimsal destek hizmetlerinin Iyi
Tarim Uygulamalar1 (ITU) ile kullanarak ihracat i¢in iiriin kalitesini artirmakta, bu uygulamalar1 diger alanlarda
ya da mevsimlerde de uygulayabilme sansina sahip olabilmektedir (Broeck ve Maertens, 2016). Ozellikle hedef
pazart Avrupa’da siipermarketler olan basta yas meyve ve sebze ihracatgilari, saglamak zorunda olduklari
izlenebilirlik standartlar1 sayesinde Iyi Tarim uygulamalar1 (ITU) igin egitim ve izleme siiregleri amaciyla
sistemler kurmuslardir (World Bank, 2014).

Gelismekte olan iilkelerde s6zlesmeli tarimda ihracat modelinde iireticinin geliri uluslararasi pazara dayanmakta
olup, bu pazarlarin seffaf olmasi iiretici igin biiyiik bir avantaj teskil etmektedir. Ancak uluslararasi piyasadaki
doviz kurunun istikrarli olmamasi1 gelismekte olan Ulke ekonomilerini etkilemekte ve bu durum Ureticileri
olumsuz yonde etkileyebilmektedir (World Bank, 2014).

TURKIYE’DE SOZLESMELI TARIMIN GELIiSiMi VE IHRACAT ACISINDAN
DEGERLENDIRILMESIi

Tiirkiye’de s6zlesmeli tarim modeli ilk olarak 1860’larda baslamis olup, 1890’11 yillarda Cukurova pamuklar1 ve
Ege tiitiinleri ile hiz kazanmustir (Tasdogan, 2019). Cumbhuriyetin ilk yillarinda sekerpancar iiretiminde
uygulanmaya baslayan s6zlesmeli tiretim modeli, arz-talep eksik/fazlaligi olmayacak sekilde kontrollii tiretim ve
bircok tarim teknigi Onciiliik etmesiyle model olusturmustur (Bayramoglu, 2007). Sozlesmeli {iretim modeli,
1960’11 yillarda bugiinkii gelisimini tamamlamis olup, 1970°1i yillarda 6zel sektorde seker pancari ve sanayi tipi
domates iiretiminde, 1990’11 yillarda ise diger sektdrlerde yayginlagsmaya baslamistir (Bakirci, 2020).

Tiirkiye’de sozlesmeli tarim modeli yayim ve tarimsal destek uygulamalarinin kullanilmasindan dolay1 6zellikle
organik tarim modelinde yaygindir. Organik tarim, ilk olarak 1984-85 retim déneminde kuru incir ve kuru tizim
ile baslamis olup, ihracata yonelik ilk organik tarima gecis so6zlesmeli tarim modeli ise kuru tiziim, kuru incir,
kuru kayisi ve findik tiretimiyle baglamigtir (Gok, 2008; Aydin ve Aktiirk, 2019).

1980’1 yillarda serbest ekonomiye gegisle birlikte sézlesmeli tarim, Kalkinma Planlarinda ilk olarak 1996
yilindaki 7. Kalkinma Plani’nda Hayvancilik alaninda veya sektdriinde uygulanmasi amaciyla yer almigtir
(Kalkinma Plani, 1995). Tiirkiye’de dogrudan s6zlesmeli tarimla ilgili ilk mevzuat diizenlemesi 3046 sayili Kanun
ve 441 Sayili KHK’ya dayanak olarak 30 Haziran 1996 tarih ve 22682 sayili Resmi Gazete’de yayinlanan
“Sozlesmeli Tarmmsal Uriin Yetistiriciligi ile Tlgili Usiil ve Esaslar Hakkinda Teblig” olmustur (Resmi Gazete,
1996). Daha sonrasinda 1998 yilinda 16 sayili yeni bir teblig yayinlanmis olup, 18 Nisan 2006 tarihinde kabul
edilen 5488 Sayili1 Tarim Kanunu ile tarim sektoriinde ve kirsal alanda hedeflenen kalkinma plan ve stratejilerinin
gelistirilip desteklenmesi amaciyla s6zlesmeli tarimin benimsenmesi amaglanmistir (Resmi Gazete, 2006). Son
olarak ise Tarim Kanununa bagli olarak, 26 Nisan 2008 Tarih ve 26858 Sayili Resmi Gazete’de yayinlanan
“Sozlesmeli Tarim Uriin Yetistiriciligi ile Tlgili Usiil ve Esaslar Hakkinda Yénetmelik” yiiriirliige girmis olup, en
son 2014 yilinda degisiklik yapilarak Resmi Gazete’de yayinlanmistir (Resmi Gazete, 2008; Resmi Gazete 2014;
Tablo 1).
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Tablo 1. Tiirkiye 'de sozlesmeli tiretimle ilgili yiirtirliikte olan mevzuat diizenlemeleri

Mevzuat Adt Yarirluk Tarihi Yasal Dayanak

Sozlesmeli Besiciligin - 10 Subat 2007 -5488 Sayil1 Tarim Kanunu
Desteklenmesine Dair Uygulama -Hayvanciligin Desteklenmesi Hakkinda
Tebligi Bakanlar Kurulu Karari

Sézlesmeli Uretim ile Ilgili Usul 26 Nisan 2008 -5488 Sayili Tarim Kanunu

ve Esaslar Hakkinda Yonetmelik

Cig Siitiin So6zlesmeli Usulde 16 Nisan 2015 -5488 Sayil1 Tarim Kanunu

Alim Satimina Mliskin -5966 Sayil1 Veteriner Hizmetleri, Bitki
Yonetmelik Sagligi, Gida ve Yem kanunu

Kanath Hayvan Eti Uretiminde 27 Ekim 2017 -5488 Sayil1 Tarim Kanunu

Sozlesmeli Uretime iliskin Usul -5200 Sayili Tarimmsal Uretici Birlikleri
ve Esaslar Hakkinda Y 6netmelik Kanunu

Kaynak: Resmi Gazete

Sozlesmeli tarimla ilgili yasal diizenlemelerin yan sira amag ve hedefler, politika olarak belirlenmektedir. 2019-
2023 donemini kapsayan 11.Kalkinma Planinda yiiksek katma degerli bitkilerin ¢esitliligini ve liretimini artirma
ile liriin glivenirligini saglamak amaciyla sozlesmeli tarim modelinin artirilmasi hedeflenmistir (Strateji ve Biitge
Baskanligi, 2018a). 11.Kalkinma Planina bagl olarak yayinlanan “Tarim ve Gidada Rekabetgi Uretim Ozel
Ihtisas Komisyon Raporunda” ise sozlesmeli tarimim arz agig1 olan iiriinlerden baslayarak belli iiriinlerde
desteklenmesi, liretici ve sanayici sorumluluklar1 dikkate alinarak yeniden diizenlenmesi ve gelistirilmesi, basta
hayvansal gida sanayi olmak lizere arz giivenliginin saglanmasi ve olasi anlagmazliklarda tarim ihtisas
mahkemelerinin kurulmasi hedeflenmistir (Strateji ve Biitce Bagkanligi, 2018b). Tarim politikalarini belirleyen
Tarim ve Orman Bakanlig1 ise s6zlesmeli tarimda tarimsal girdi ve finansman ihtiyacinin karsilanmasinin politika
olarak benimsenmesi nedeniyle desteklenmesini, yayginlastirilmasini ve {ireticilerin sézlesmeli tarima
yonelmesinin firsat olarak degerlendirilmesini hedef olarak belirlemistir (Tarim ve Orman Bakanligi, 2017).

Tiirkiye’de sdzlesmeli iiretimin gelistirilmesi ve yayginlastirilmasi igin 5488 Sayili Tarim Kanununda tarimsal
desteklemelerin &ncelikli olarak sdzlesmeli iiretime verilmesi amaglanmustir (Resmi Gazete, 2006). Ureticilerin
ihracat tesviklerinden yararlanmasinin 6niinii agmak amaciyla ise Destekleme ve Fiyat Istikrar Fonu (DFIF)
tesvikine konu olan bal, siis amacina uygun ¢igek veya tomurcuklari, suda kaynatilarak pisirilmis veya kurutulmus
sebzeler, meyveler ve sert ¢cekirdekli meyveler ile dondurulmus meyve ve sebzelerin sézlesmeli tarim kapsaminda
temin edilmesi sartiyla iireticilerin desteklerden faydalanmasinin yolu acilmistir. Uygulamada yeknesakligin
saglanmasi icin Ticaret Bakanligi’na bagli bir birim olan Uludag ihracatgilar Birligi yetkilendirilmistir (Ticaret
Bakanligi, 2018).

TARIMA DAYALI GIDA IMALAT SANAYINDE KAPASITE KULLANIM DUZEYi

Ihracat, i¢c pazara bagimlilig1 azaltmanin yani sira fazla iiretim kapasitesini yurtdisina pazarlama veya iiretim
kapasitelerinin tam kullanimima olanak saglamaktadir. Tiirkiye’de gida sektorii iirlin ¢esitliligi ve kapasitesi
acisindan onemli bir ihracat potansiyeline sahiptir. Kapasite kullanim orani bir iiretim tesisinin belli bir donemde
fiilen gerceklestirdigi tiretim miktarinin fiziki olarak {iretebilecegi en yliksek miktara orani olup, ¢esitli nedenlerle
tam {list seviyeye ulasamamaktadir (Karakoca, 2019).

Tiirkiye’nin 2007-2019 déneminde toplam imalat ve gida sanayinin kapasite kullanim oranlar1 incelendiginde,
2009 yil1 hari¢ imalat sanayinin kapasite kullanim oraninin gida sanayinden daha yiiksek oldugu gézlenmektedir.
Son 12 yillik dénemde gida ve imalat sanayinin kapasite kullanim orani %70-80 araliginda sikismis olup, ¢ok dar
alanda degisim gostermistir (Sekil 1). Gida ve imalat sanayi kaliteli ve standartlara uygun hammaddenin ve
finansmanin yetersizligi, teknik bilgi eksikligi ve liretimde yasanan aksakliklar kurulu kapasiteden istenilen
diizeyde yararlanilamamasina yol agmaktadir (Kaya ve ark., 2010).
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YILLARA GORE iIMALAT VE GIDA SANAYININ KAPASITE
KULLAMNINM ORAMNLARI
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Sekil 1. Tiirkiye 'de 2007-2019 déneminde imalat ve gida sanayi kapasite kullanim orani (Merkez Bankast)
Tirkiye’de gida sanayinde plansiz yapilan yatirimlar yiiziinden unlu mamuller, siit ve siit iirlinleri, bitkisel yag ve
bakliyat sektorleri basta olmak {izere yurt i¢i tiretimi karsilama oraninin tizerinde kapasite olusmus ve buna bagl
olarak kullanim oranmnin diisiik olmasi hammadde ihtiyacinin ithalatla karsilanmasina neden olmustur. Bu
sektorlerden sit ve st drlnleri ile bakliyat sektorl sdzlesmeli tarim modelini daha yaygin uygulamaya
baglamistir. Bakliyat sektorii iiretim maliyetlerini daha fazla diisiirebilmek i¢in hammaddenin uzun siire
depolanabilme avantajin1 kullanarak tiretimi iklim ve toprak yapist acgisindan uygun Orta Asya iilkelerinde
sOzlesmeli iiretim modeline agirlik vermeye baslamistir (Duru, 2020).

SONUC VE ONERILER

Tarimda risk ve belirsizliklerin fazlaligi, piyasaya miidahalenin sinirli olmasi gibi tarimsal {iretime 6zgii 6zellikler,
fiyatlarin kontrol edilememesine ve iireticilerin gelir kaybina ugramasima neden olabilmektedir. Bu durum
iireticilerin gelirlerinin garanti altina alinmasi igin s6zlesmeli tarimin 6n plana ¢ikmasina neden olmustur. Diinya
genelinde s6zlesmeli tarimin iireticilerin haklarimi koruyacak sekilde kooperatiflesme ile birlikte uygulanmasi ve
hukuki agidan garanti altina alinmas: siirdiiriilebilir olmasi i¢in zorunludur.

Sozlesmeli tarim, ciftgilere sagladig: fiyat garantisi sayesinde riskin azalmasina katki saglamaktadir. Bu iiretim
sistemi c¢iftcilere sagladigi pazar ve fiyat garantisinin yani sira, tarimsal yayim ve iiretim teknikleri hizmeti
sunmakta, ayrica ekimden hasada kadar kullanilan tarimsal girdiler kayit altina alinabilmektedir. Gida imalat
sanayi i¢in yeterli ve kaliteli hammadde temini saglanmasi1 gida sanayisine katma deger saglayacak, kapasite
kullaniminin verimli ¢aligmasin1 ve rekabet giiciinii artiracaktir. Sonug olarak sozlesmeli tarim sanayide
iiretimdeki risk ve belirsizlikleri azalttigindan gida imalat sanayinde ihracat i¢in uygun ortam saglayacaktir.

Tirkiye’de gida ve imalat sanayinde kapasite orani yiiksek olmasina karsin, bu kapasitenin kullanimi agisindan
arz acig1 olan sektorlerde hammadde temininde ithalat kaginilmaz hale getirmistir. S6zlesmeli tarim gida sanayi
icin gerekli olan hammadde temininde Uretim planlamasi1 saglayarak hammadde agisindan disa bagimlihig
azaltabilir. Ayrica uluslararasi tarim ve gida iriinleri ticaretinde WTO’nun kurulmasiyla uygulanmaya baslanan
SPS ve TBT anlagmalari ile standart ve kodeks uygulamalarinin 6nemi artmistir. S6zlesmeli tarim ile kaliteli ve
standarda uygun iirliin elde edilmesi sonucunda uluslararasi ticarette uygulanan kisitlamalara takilma ihtimali
diisecektir.

Tarim Kanunu’nun yirirliige girmesiyle mevzuat agisindan soézlesmeli tarim ile ilgili hiikiimler teblig
kapsamindan yonetmelik kapsamima alinmistir. Gerek gida sanayinde kapasite kullanim oranina iliskin sorunun
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coziilmesi, gerekse ciftcilerin gelir seviyelerinin artmasi icin sozlesmeli tarimda basta ihracatta DFIF yoluyla
saglanan tesviklerin artiritlmasi gereklidir. Hayvancilik sektoriin igerisinde yer alan kanathi hayvan eti, biiyiikbas
hayvan ve siit iiretimi ile alakali s6zlesmeli tarim mevzuatlari, diger gida alt sektorlerinde de yayginlastirilmali
ve ihracata dayali mevzuatlar yeniden diizenlenerek etkin hale getirilmelidir.

CIKAR CATISMASI

Yazarlar bu makale ile ilgili herhangi bir ¢ikar catismasi olmadigini beyan ederler.
YAZAR KATKISI

Yazarlar esit katki saglamistir.
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