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ABSTRACT

In this study, it was aimed to determine the propagation characteristics of Prunus arabica Olivier (P. arabica) in
terms of seed germination and cutting rooting success. The material of the study consisted of seeds and cuttings
taken from seven different genotypes of P. arabica species that naturally grow in Kéahta District of Adiyaman
Province. The study was conducted under temperature and humidity (25°C and 80 %) controlled greenhouse
conditions. The seeds were directly sown to soil in the greenhouse without any pretreatment and germination
percentages were recorded. The cuttings were pretreated by different doses of Indole Butyric Acid (0, 1000,
2000 ppm) and Acetylsalicylic Acid (0, 50, 100 ppm) and combinations of 1000 and 2000 ppm IBA with 100
ppm ASA. The pretreated cuttings were taken to perlite medium in the greenhouse and callus formation and
rooting success were recorded. In terms of seed germination, seeds of Prunus dulcis var. amara were used as
control. The germination rate of different P. arabica genotypes in the study varied between 55 and 65 % which
was higher than Prunus dulcis var. amara. While the highest callus formation was obtained from 1000 ppm IBA
application with 73.30 %, the lowest callus formation was found in 50 ppm ASA application with 14.25 %. The
cuttings of 1000 and 2000 ppm IBA pretreatments were the only rooted cuttings in the study with the 3.30 and
2.70 % rooting percentage, respectively. As a result of the study, it was concluded that P. arabica species can be
successfully propagated with seeds, but the low clonal propagation success together with high callus formation
as a result of the pretreatments which indicate that the rooting success may be improved.
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Prunus arabica Oliv. BADEM TURUNUN COGALTIM DURUMUNUN
BELIRLENMESI

OZET

Bu ¢aligmada, Prunus arabica Oliv. (P. arabica) tiiriiniin tohum ¢imlenme ve ¢elik kéklenme basarisi agisindan
cogaltma oOzelliklerinin belirlenmesi amaclanmigtir. Calismanin materyalini Adiyaman ilinin Kahta il¢esinde
dogal olarak yetisen P. arabica tiiriiniin yedi farkli genotipinden alinan tohum ve gelikler olusturmustur. Calisma
sicaklik ve nem (25 °C ve % 80) kontrollii sera kosullarinda yiiriitiilmiistiir. Tohumlar herhangi bir 6n isleme tabi
tutulmadan dogrudan serada topraga ekilmis ve ¢gimlenme oranlar kaydedilmistir. Celikler, farkli dozlarda indol
Bitirik Asit (0, 1000, 2000 ppm), Asetilsalisilik Asit (0, 50, 100 ppm) ve bunlarin bazi kombinasyonlar1 olan
1000 ve 2000 ppm IBA ile 100 ppm ASA uygulamalaria tabi tutulmustur. On islem uygulanan ve serada perlit
ortamina aktarilan ¢eliklerin kallus olusumu ve koklenme basarisi kaydedilmistir. Tohum ¢imlenmesi agisindan
Prunus dulcis var. amara kontrol olarak kullanilmistir. Caligmada farkli P. arabica genotiplerinin ¢imlenme
orani % 55 ile % 65 arasinda gergeklesmis ve Prunus dulcis var. amara tiiriinden daha yiiksek bulunmustur. En
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yiiksek kallus olusumu % 73,30 ile 1000 ppm IBA uygulamasindan, en diisiik kallus olusumu ise % 14,25 ile 50
ppm ASA uygulamasindan elde edilmistir. Caligmada sadece 1000 ppm ve 2000 ppm IBA uygulamalar1 yapilan
gelikler sirasiyla % 3.30 ve % 2.70 oraninda koklenmistir. Calisma sonucunda P. arabica tiirliniin tohumla
basarili bir sekilde cogaltilabilecegi belirlenmis, ancak yapilan 6n islemler sonucunda kallus olusumunun yiiksek
olmasma ragmen klonal gogaltma bagarisinin diisiik oldugu belirlenmis olsa da yapilacak farkli uygulamalarla bu
tiiriin koklenme basarisinin iyilestirilebilecegini sonucuna varilmistir.

Anahtar Kelimeler: Prunus arabica Olivier, ¢elik, hormon, ¢ogaltma, anag

1. INTRODUCTION

Almond is one of the most important nuts for commercial production. Adaptation to extreme
climate conditions combined with the ability to develop a deep and extensive root system
allow almonds to exploit a wide variety of ecological conditions. Almond trees were adapted
to mild winters and dry, hot summer conditions due to its low chilling requirement, rapid
shoot growth and high tolerance to summer heat and drought (Gradziel et al., 2017).

One of the important factors effects the success of fruit growing is the use of the right
rootstock. The rootstock selection is as important as cultivar selection and the use of those
which are suitable for the soil conditions and cultivation techniques directly affect yield and
quality (Hepaksoy, 2017). In modern fruit growing, rootstock use is a necessity for different
reasons such as ensuring the resistance of the cultivars against adverse factors, diseases and
pests caused by soil and climatic conditions, expanding its adaptability, increasing fruit yield
and quality, and dwarfing the tree. Rootstocks to be used should be easily propagated, and
have good graft compatibility with the grown cultivars. In addition, there should be no
rootstock-scion incompatibility, the cultivars grafted on should bear fruit early, be resistant to
important diseases, pests and can be easily adaptable to different climatic and soil conditions
(Ikinci and Bolat, 2019).

Wild almond species are naturally distributed throughout the Mediterranean climate which is
characterized with hot and dry summers and mild winters. Some wild almond species are
especially distributed in arid and semi-arid areas. These species show good resistance to
drought and high temperature stresses (Imani et al., 2006; Rahemi et al., 2011). Khalil and Al-
Eisawi (2000) reported that rootstocks of wild almond species obtained from any region
tolerate adverse climate and heavy soil conditions better than other rootstocks. In addition,
Kester & Gradziel (1996) reported that to obtain the best rootstock for a particular region, it is
very important to use wild almond species by breeding studies to be done among those
species.

P. arabica is one of the species can be found in Saudi Arabia, Jordan, Iraq, Syria and the
Southeastern Anatolia Region of Turkey where the trees of the species grow naturally in the
form of shrubs at usually altitudes of 150-1200 m (Yilmaz et al., 2020). The species has the
ability to successfully adapt to climates with hot and dry summers and mild and rainy winters
(Hoseinzadeh and Saeb, 2011). Trees of the species form 1.5-2.5 m tall, shrub-shaped trees.
Although the species is a late flowering species, it defoliates in summer because it ripens its
fruits very early. Its grown areas are mostly bare limestone rocks and sandstone cliffs, sloping
areas in valley beds (Browicz, 1982).

P. arabica is counted to be a potential rootstock for the almond cultivation especially because
of the advantages of late flowering, dwarf habitus, extremely high resistance to drought and
T-budding success (At et al., 2018). For these reasons, it is important to determine the
propagation status which is one of the most important issues in terms of nursery production
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for its use as rootstock in cultivation. Contrary to this necessity, there is only one study to
determine rooting characteristics of the species cuttings (Abu-Laila, 1995) and a few studies
have been conducted on seed germination (Abu-Laila, 1995; Khalil and Al Eisawi, 2000; Atli
et al., 2018; Yilmaz et al., 2020). For those reason, the previous studies done to determine the
propagation status of the species is limited.

In this study, it was aimed to contribute to the literature in terms of the propagation

characteristics of P. arabica species and to determine the effects of different pretreatments to
rooting performance of the species cuttings.

2. MATERIAL AND METHODS

The plant material of the study consisted of seeds and cuttings of P. arabica species located in
Taslica Village of Kahta District of Adiyaman Province (Figure 1). Totally of 140 seeds and
180 one year cuttings were collected from each of 7 different P. arabica genotypes (coded as
T1 to T7). Both the seeds and cuttings were collected in February 2021. As control of seed
germination tests, seeds of Prunus dulcis var. amara which were obtained from a commercial
seed supplier for seedling growers were used.

Figuré 1. abica speciés

Collected seeds were subjected to seed germination test and the cuttings to rooting test
including callus formation and rooting percentage. The germination and rooting tests were
performed under controlled greenhouse conditions (25 °C temperature and 80 % humidity).

For the seed germination test, the collected seeds were sowed to the soil of the greenhouse
without any pretreatment in February 2021. The germination of seeds were followed for 16
weeks and the germination percentage was recorded for each genotype and the control.

For the rooting test of the cuttings, perlite medium which was prepared and moistened in
rooting boxes (40 cm in depth). To determine the effects of the pretreatments on rooting, the
cuttings were subjected Indole Butric Acid (IBA) and Acetyl Salicylic Acid (ASA)
pretreatments as rooting solutions. The pretreatments of 0, 1000 and 2000 ppm IBA and 0, 50
and 100 ppm ASA solution and combination of the IBA doses with 100 ppm ASA were
applied. Cuttings were treated in ASA solution for 24 hours as reported by Akbulut and Yigit
(2014), and IBA solution for 10 seconds just before the planting. The cuttings (20 to 25 cm in
length and 10 to 20 mm in diameter) were transferred to perlite medium in February 2021.
Both callus and the root formations were followed until June 2021.
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The study was carried out in three replications for six applications, excluding the control, and
30 cutting were included in each replication. The data obtained were evaluated according to
the Duncan Multiple Comparison test at P<0.05 significance level using the "SPSS for
Windows 23.0" (IBM Inc., Chicago, IL, USA) package program.

3. RESULTS AND DISCUSSION

3.1. Seed germination rate

The seed germination percentage results of different P. arabica genotypes are presented in
Table 1. The highest germination was obtained in T5, T6 and T7 types. The lowest
germination was observed in T2 and T4 types. The average seed germination percentage was
found as 60 % when the results of all genotypes were calculated together. The germination
rate of Prunus dulcis var. amara seeds was found to be lower than all other P. arabica types.

Khalil & Al-Eisawi (2000) reported that P. arabica seeds that were not subjected to any
stratification and hormone application did not germinate. Yilmaz et al. (2020) reported that
the germination rates of P. arabica seeds that were not subjected to different pre-chilling
processes were between 2.7-4 %. Atli et al. (2018) reported that the germination rate was
46.7-59.3 % in seeds that were only stratified for 30 days and were not subjected to any
hormonal application. However, in this study, the germination percentage in seeds of P.
arabica that were not subjected to any stratification or hormonal treatment varied between 55
and 65 %. The possible reasons of the various results reported by the previous studies and this
current study would be the differences of the used genotypes, the seed collection stage and the
germination conditions.

Table 1. Germination rates of seeds of P. arabica genotypes and the control

P. arabica types Germination Rate %
T1 60 + 6.07 ab

T2 55+5.19b

T3 60 £ 6.24 ab

T4 55+2.64b

T5 65+5.29a

T6 65+4.28a

T7 65+6.24a
Prunus dulcis var. amara 33+2.00c

Statistically significant differences (P<0.05) obtained between the values were indicated with different letters
3.2. Callus formation and rooting rates in cuttings

Callus formation and rooting rates of cuttings taken from P. arabica genotypes are given in
Table 2. The highest callus formation and rooting was obtained from cuttings applied only
1000 ppm with 73.30 % and 3.30 %, respectively. The highest callus formation was obtained
from 0 ASA + 1000 IBA subjects to 73.30 % and the lowest callus was obtained from 50
ASA + 0 IBA doses. Even though, similar callus formations were obtained from single 100
ppm ASA and 2000 ppm IBA applications, rooting was obtained only from IBA applications.

The rooting process of Amygdalus species has been reported as very difficult, and
accordingly, various hormones have been studied at different doses (Cebetas et al., 2017;
Kasim et al., 2009; Reighard et al., 1990; Kester and Sartori, 1966). Qurnfleh et al. (1997)
investigated the in vitro rooting status of P. arabica cuttings under different hormonal
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applications and rooting mediums. They reported that the highest rooting was obtained with
86.7% of 0.01 mg/l IBA, 0.2 mg/L 6-Benzylaminopurine, 30 g/l sucrose and 6 g/l agar MS
medium and 250 and 500 ppm NAA applications. Akbulut & Yigit (2014) reported that callus
formation was higher in different almond species with 50 and 100 ppm ASA + IAA doses. In
this study, the rooting percentage of ASA + IBA combinations was found to be lower
compared to single applications. It was thought that this situation was caused by factors such
as the type of hormone used, the dose of application and the difference in plant species and
genotypes. Abu-Laila (1995) applied 2000, 3000 and 4000 ppm IBA to P. arabica soft-
cutting cuttings collected in November, January and May and reported that the highest rooting
was obtained from 2000 ppm IBA treatment with 27.5 % was applied in January. However, in
this study, while 3.30 % and 2.70 % rooting were obtained in 1000 and 2000 ppm single
doses of IBA, respectively, no rooting was observed in other applications (Table 2). This can
be related to the different cutting collection times, the genotypes, the ecological conditions,
and the rooting conditions.

Table 2. The callus formation and rooting percentages of different ASA and IBA doses

Treatments (ppm) Callus Formation Percentage (%) Rooting Percentage (%)
Control 28.10+1.57¢ 0

50 ASA + 0 IBA 1425+091f 0

100 ASA + 0 IBA 59.50+3.85Db 0

0 ASA + 1000 IBA 73.30+4.58 a 3.30+0.35a

0 ASA + 2000 IBA 59.45+2.18b 270+0.39a

100 ASA + 1000 IBA 46.15+3.67 ¢ 0

100 ASA + 2000 IBA 38.45+260d 0

Statistically significant differences (P<0.05) obtained between the values were indicated with different letters

4. CONCLUSIONS

When the seed germination test results in the study are evaluated, although there is no
stratification and pre-cooling application P. arabica was successfully germinated and showed
higher performance compared to the Prunus dulcis var. amara seeds. Based on the obtained
results, P. arabica species was concluded to be propagated successfully with the seeds.
Furthermore, pre-cooling and hormonal applications can increase the germination percentage
which would be beneficial to be determined in the future studies. The callus formation of P.
arabica cuttings was increased with different doses of IBA and ASA. However, the desired
rooting success could not be obtained in any applications. These results indicated low clonal
propagation success together with an improvement potential based on the higher callus
formation percentages obtained in the pretreatments. On the other hand, when the results were
compared with the previous studies it was concluded that the cutting collection time and
rooting conditions would be another important factor on rooting success. For these reasons in
the future studies, in order to increase the success of rooting, the effects of different doses of
hormonal applications and rooting conditions should be detected on P. arabica cuttings taken
at different times.
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ABSTRACT

The aim of this study was to investigate the opinions of the producers who received in-farm drip irrigation
subsidies within the scope of Rural Development Supports in Sanliurfa and Mardin provinces on the success and
achievement of the subsidies, the problems they encountered during the project preparation stage, and their
views on the legal structure of the subsidies. A survey was conducted with 50 producers benefiting from drip
irrigation subsidies. Descriptive statistics such as mean and standard deviation were used in the analysis of the
data. In terms of the data obtained, the relationships and similarities between the opinions of the producers on the
success of the drip irrigation subsidies, the problems they encountered during the project preparation and the
opinions on the legal structure of the subsidies were examined by multidimensional scaling analysis. It was
determined that all of the producers agreed with the judgments that the subsidies should continue and the
majority of them agreed that the amount of the subsidies should be increased and the subsidies should be
expanded in terms of subject. It was determined that the producers agreed with the judgment that it was difficult
to follow the bureaucratic procedures related to the project and they did not have any difficulties in finding a
project consultant. Producers stated that they agreed with the judgment that technical support should be provided
by the provincial/district directorates prior to project preparation. In addition, it was observed that the producers
mostly thought that the bureaucratic obstacles and the required documents were excessive. Producers stated that
small businesses should be supported, more emphasis should be placed on farmer education, and the training
provided should be expanded. They stated that it would be positive to provide advantages for small producers
and to support underground drip irrigation. Producers stated that small businesses should be supported, more
farmer education should be done, and the training should be expanded. They stated that it would be positive to
provide advantages for small producers and to support underground drip irrigation.

Keywords: Drip irrigation, Subsidy, Multidimensional scaling, Producer’s opinion

TURKIYE’DE DAMLA SULAMA DESTEKLEMELERINE }"JRETiCiLERiN
YAKLASIMI: MARDIN VE SANLIURFA iLLERI ORNEGI

OZET

Bu calismanin amact Sanliurfa ve Mardin illerinde Kirsal Kalkinma Destekleri kapsaminda tarla i¢i damla
sulama destegi almis ireticilerin desteklemelerin basarisi ve amacina ulasmasi yoniindeki diisiinceleri, proje
hazirlama asamasinda karsilastiklar1 problemler ve desteklemelerin yasal yapisi ile ilgili goriislerinin
arastiritlmasidir. Caligmada damla sulama desteklemelerinden yararlanan 50 f{iretici ile anket calismasi
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gergeklestirilmistir. Verilerin analizinde ortalama, standart sapma gibi tanmimlayict istatistikler kullanilmistir.
Elde edilen veriler bakimindan iireticilerin damla sulama desteklemelerinin basarisi, proje hazirlama agamasinda
karsilasilan problemler ve desteklemenin yasal yapisi {izerine yargilar1 arasindaki iligkiler ve benzerlikleri ¢ok
boyutlu dlgekleme analizi ile incelenmistir. Ureticilerin tamaminin destegin devam etmesi gerektigi ve biiyiik
cogunlugunun destek miktarmin arttirilmasi, destegin konu itibariyle yayginlastirilmasi gerektigi yoniindeki
yargilara katildiklar1 belirlenmistir. Ureticilerin projeyle ilgili biirokratik islemlerin takibinin zor oldugu
yoniindeki yargiya katildiklar1 ve proje danismani bulmada zorluk ¢ekmedikleri belirlenmistir. Ureticiler proje
hazirlama o6ncesinde il/ilge miudiirliigli elemanlar1 tarafindan teknik destek verilmesi gerektigi yargisina
katildiklarmi belirtmiglerdir. Bunun yaninda, iireticilerin ¢ogunlukla, biirokratik engellerin ve istenen belgelerin
fazla oldugunu diisiindiikleri goriilmiistiir. Ureticiler kiigiik isletmelerin desteklenmesi, ¢iftci egitimine daha
fazla dnem verilmesi ve verilen egitimlerin yayginlastirilmasi gerektigini ifade etmislerdir. Kiigiik iireticiler i¢in
avantajlar saglanmasimin ve toprak alti damla sulamaya da destek verilmesinin olumlu olacagini belirtmislerdir.

Anahtar Kelimeler: Damla sulama, Destekleme, Cok boyutlu dlgekleme, Uretici goriisii
1. INTRODUCTION

Agriculture is considered as a sector of strategic importance socially and economically with
its multifunctional general structure for food safety, rural development, structural adjustment,
income and environmental targets.

Regardless of the development levels of nations, agriculture, which has become a sensitive
and strategic sector all over the world, is also at the center of political and economic debates.
When its weight in the Turkish economy, its contribution to employment and foreign trade
figures are analyzed, the agricultural sector is strategic in terms of food security, in addition to
its economic and social importance, although its share has decreased recently compared to
previous years. In addition, climate change, drought, global food crises, increasing
agricultural product prices, and the concerns of countries about ensuring food security cause
new policy alternatives for the agricultural sector to be produced and agriculture to be popular
as an indispensable and vital sector (Kiymaz, 2021).

Due to the structural characteristics of the agricultural sector, agricultural income is low
compared to other sectors. However, the strategic importance of agricultural products makes
it necessary to support this sector. With the support policies, production is directed, continuity
in production and quality in improvement is ensured and it is aimed to increase productivity
in production and to encourage new product diversity with alternative production methods
(Yavuz et al., 2004).

Rural development, in its most general definition, is the process of increasing the economic
and social welfare and quality of life of individuals living in rural areas. This situation
necessitates a multidimensional development approach and multi-sectorial public policies
(Anonymous, 2014). The target audience of rural development policies are the households in
rural settlements. All activities aimed at improving working and living conditions, with the
main aim of increasing the income level and quality of life of household members, are
considered within the scope of rural policies.

The Rural Development Investment Support Program is a rural development program that
provides grant support for providing economic and social development in rural areas, in order
to encourage real and legal persons' investments in economic activity and their equity-based
project investments in pressurized irrigation systems (Anonymous, 2021). By considering the
protection of natural resources; the aim of the program is raising the income level in rural
areas, providing the integration of agricultural production and agricultural industry,
developing agricultural marketing infrastructure, strengthening food safety, creating
alternative income sources in rural areas, developing pressurized irrigation systems,
increasing the efficiency of the rural development studies and creating a certain capacity in
the rural community. Within the scope of the Rural Development Investments Support
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Program in Turkey, the Support Program for the Purchase of Machinery and Equipment
aimed to support the expenditures on purchasing of certain agricultural machinery and
equipment in rural areas by financing them as grants at certain rates. The supports given in
this context after 2016 started to be given under the name of “Supporting Individual Irrigation
Systems within the Scope of Rural Development Supports” and includes seven investment
subjects.

The decrease in water potential as a result of climate change due to global warming and the
increase in water demand of the increasing population necessitate the effective use of water
resources. The use of about 74% of water resources in agriculture in our country requires
water saving as a priority, especially in irrigation. For the effective use of water resources, it
is important to carry out studies on the dissemination of drip irrigation systems in agriculture
(Cakmak and Gokalp, 2013). Drip irrigation systems will reduce the harmful effects of
irrigation on the environment as well as saving water. Especially, pollution in surface and
groundwater from pesticides and fertilizers will either be eliminated or reduced.

With the increasing world population, sustainable use of limited soil and water resources is
required in order to meet the nutritional needs of individuals. For this reason, the efficiency of
irrigation in agriculture becomes important day by day. According to the studies carried out in
Turkey, there are 8.5 million hectares of land that can be irrigated economically and
approximately 6.2 million hectares are irrigated. Alternative irrigation systems, which use
water more effectively, have been widely used in these areas with the technological
developments in agriculture. The most common of these systems is drip irrigation systems,
and the TR Ministry of Agriculture and Forestry provides significant government support for
the installation of the system. Effective use of public resources, determination of the current
situation in the enterprises designed and determination of the efficiency of the supports are all
important.

In this study, the effects of the in-farm drip irrigation subsidies program within the scope of
Rural Development Supports in Sanlurfa and Mardin provinces were determined. The
opinions of the producers on the success and achievement of drip irrigation supports, the
problems they encountered during the project preparation and their views on the legal
structure of the subsidies were investigated.

2. MATERIALS AND METHOD

The study was carried out in the provinces of Sanlurfa and Mardin, where drip irrigation
subsidies was most received in the Southeastern Anatolia Region. The target group of the
study consisted of the enterprises that were given 50% grant support to drip irrigation projects
between 2012 and 2017 and selected by sampling. The sample size was selected according to
the land size. The primary data of the research consisted of data collected from these
enterprises by face-to-face survey technique. The surveys were conducted in 2018. Secondary
data, on the other hand, were obtained by using the relevant literature and statistics.

Simple random sampling method was used in the sampling phase (Yamane, 1967).

B N x S2
~ (N—-1)D? + §2

n
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where n, S and N are sample size, standard deviation and number of total enterprises,
respectively and d is the acceptable error (permissible error 10%), t is the reliability
coefficient (1.645, which represents the 90% reliability).

For the calculation of the sample size, criteria of 10% deviation from population mean and
90% confidence level were used. Number of total enterprises, who benefited drip irrigation
subsidies between 2012 and 2017, was 539. Thus, the calculated sample size was determined
to be 50 producers and these producers were selected randomly. Further-more, 50 producers,
who did not benefit drip irrigation subsidies, were interviewed for the comparison of the
farms in the same region.

Descriptive statistics such as mean and standard deviation were used in the analysis of the
data. The opinions of the farmers on the success of the subsidy, the problems faced by the
producers during the project preparation stage and their thoughts on the legal structure of the
supports were evaluated with a 5-point Likert scale (1. strongly disagree, 2. disagree, 3.
undecided, 4. agree, 5. strongly agree).

In terms of the data obtained, the relationships and similarities between the opinions of the
producers on the success of the drip irrigation subsidies, the problems they encountered
during the project preparation and the opinions on the legal structure of the subsidies were
examined by multidimensional scaling analysis. In multidimensional scaling analysis, without
the need for any distribution assumption, it is tried to obtain the display distances using the
calculated distance measures with the help of a function (Giindiiz, 2011). The aim is to reveal
the structure of the objects visually. In other words, multidimensional scaling analysis is a
dimension reduction method. Multivariate scaling analysis, which is one of the multivariate
statistical methods, is a technique that ranks the differences or similarities between objects or
individuals and helps to establish hypothesis tests and examine the dependence structure of
the data, as well as being used as a dimension reduction technique.

In multidimensional scaling analysis, the stress value, which is an expression of the difference
between the multidimensional (p-dimensional) real shape and the predicted shape in reduced
k-dimensional space, is calculated. Although there is no test for the suitability of the
multidimensional scaling analysis, one of the measures used for the suitability of the obtained
solution is the Stress value. A stress value greater than 0.20 indicates a weak fit, while a stress
value close to 0 indicates full compatibility (Tathidil, 1996). For non-metric scaling, the stress
value is calculated as follows (Johnson and Wichern, 1992).

NG aii)z

Z(aii)z

Stress =

d;;: Original distances between i. unit and j. units
ai]-: Estimated distances between i. unit and j. Units

The compatibility levels of stress values are given in Table 1 (Ozdamar, 2013).

Table 1. Compatibility levels of stress values
Stress Value Compatibility
>0.20 Low compatibility
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0.10-0.20 Medium compatibility
0.05-0.10 Good compatibility
0.025-0.05 Very good compatibility
<0.025 Perfect compatibility

The R? value calculated for the stress value, on the other hand, shows the ratio of the
disparities-Scaled Data calculated for the k dimension to explain the inPut distance data of the
original input in the p-dimensional real space (Garson, 2010). If the R” value is > 0.6, it is an
indication of an acceptable compatibility (Orhunbilge, 2010)

For multidimensional scaling analysis, the SPSS program offers two algorithm options,
PROXSCAL and ALSCAL. If the weights of the units and objects are important in
PROXSCAL, the model is established by considering the weights, while this distinction is not
observed in ALSCAL (Garson, 2010). Since there was no weight in the study, the ALSCAL
algorithm was preferred and the "Euclidean” model was used according to the data type.

3. RESEARCH FINDINGS AND DISCUSSION
3.1. Socio-Economic Characteristics of the Producers

The socio-economic characteristics of the producers are given in Table 2. The average age of
the producers was 42.86, the education period was 8.04 years, the agricultural experience was
18.84 years, the number of individuals in their families was approximately 6 and the number
of family members working in agriculture was 3.

While the total size of the farms cultivated by the producers was found to be 158.14 decares,
the size of the land they owned was 132.22 decares and the size of the land they cultivated by
renting was determined as 25.92 decares. It was observed that the cultivated land was
predominantly irrigated (150.46 decares) and the producers generally cultivated field crops
(136.86 decares).

Table 2. Socio-economic characteristics of producers

Socio-Economic Characteristics Average gtar}dgrd Minimum Maximum
eviation

Age (years) 42.86 9.54 25.00 74.00
Training period (years) 8.04 3.99 0.00 17.00
Agricultural experience (years) 18.84 10.32 1.00 55.00
Number of family members 5.90 2.77 1.00 20.00
Nur_nber of family members working in 296 234 1.00 10.00
agriculture

Property land (da) 132.22 116.37 0.00 500.00
Rental land (da) 25.92 114.65 0.00 800.00
Irrigated land (da) 150.46 144.93 30.00 800.00
Unirrigated land (da) 7.78 18.42 0.00 80.00
Field land (da) 136.86 120.61 0.00 500.00
Vegetable and fruit land (da) 21.28 61.77 0.00 400.00
Total cultivated land (da) 158.14 142.60 30.00 800.00

3.2. Producers' Opinions on the Success and Purpose of Supports
Producers were asked about their ideas on the success and achievement of the goals of the

subsidies, and their answers are given in Table 3. All of the producers stated that they agreed
with the judgment that the subsidies should continue, 98% of them agreed that the amount of
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support should be increased, that they would encourage the environment to benefit from the
subsidies, and that they did a useful work by purchasing equipment with support. In addition,
it was observed that the producers mostly agreed with the judgments that the support should
be expanded in terms of the subject and that the quality of the equipment received with the
support was sufficient. It was determined that about 2/3 of the producers agreed with the
judgments such as after-sales services for the equipment purchased with subsidies were
sufficient, they were satisfied with the application criteria for the equipment determined by
the Ministry, and the support contributed to the regional infrastructure. Besides, they agreed
with the statements that there was a certain order and stability in grant payments, the
producers were at the forefront by the subsidies, and approximately half of them agreed with
the views that the support provided an increase in the diversity of economic activities in the
region and the investment period given for the support was appropriate. 50% of the producers
stated that the price of the equipment purchased with support was not at a reasonable level
compared to the market price.

In the research conducted by Tasgioglu (2011), most of the producers benefiting from the
Support Program for Rural Development Investments in the Western Mediterranean Region
agreed with the judgment that support program should proceed. In addition, producers stated
that they agreed with the view that the monetary amount should be increased as well as the
continuation of the program. In the study carried out by Cobanoglu et al. (2014), it was
determined that the producers who benefited from the support of the Rural Development
Investments Support Program in the provinces of Antalya, Aydin, Bursa, Konya, Samsun and
Erzurum for the purchase of machinery and equipment mostly did not agree with the opinion
that the price of the equipment purchased with the grant support was at a reasonable level
compared to the market price. Research results showed similarities with the results of the
researches of Tasgioglu (2011) and Cobanoglu et al. (2014)

Table 3. Producers' opinions on the success and achievement of the goals of the subsidies

Significance levels

Producers' opinions on the success and achievement Code %) Mean Std.

of the goals of the subsidies 1 2 30 4 5 Deviation
There is enough publicity about subsidy. Successl 6 12 12 54 16 3.62 1.09
Subsidy should be expanded by subject. Success2 0 0 8 28 64 456 0.64
The |n\_/estment period given for the subsidy is Success3 10 12 24 44 10  3.32 113
appropriate.

The amount of subsidy should be increased. Successd 0 2 0 8 90 486 0.50
Subsidy must continue. Successb 0 0 0O 6 94 49 0.24
LUbirilgerage my environment to benefit from Success6 0 0 2 22 76 474 0.49
There is a certain order and stability in grant Success? 4 18 24 24 30 358 191
payments.

In support, the producer is at the forefront. Success8 2 18 20 40 20 3.58 1.07
The subsidy  contributes to the regional Success9 4 10 18 40 28  3.78 1.09
infrastructure.

The sub_S|dy pr_oyldgd an increase in the diversity of Successl0 14 14 14 34 24 3.40 137
economic activities in the region.

The_qua}llty of th_e_eqmpment purchased with the Successll O O 6 40 54 448 061
subsidy is at a sufficient level.

The after—salgs service qf the equipment purchased Successl? 4 8 14 40 34 3.92 1.09
with the subsidy is sufficient.

The satisfaction level with the application criteria of

the equipment determined by the Ministry is at a Success13 12 2 10 40 36 3.86 1.28
good level.

The price of the equipment purchased with the Successld 22 28 16 20 14 276 138

subsidy is reasonable compared to the market price.
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I _thlnk I'm doing a useful work buying equipment Successl5 0 O 2 36 62 4.60 0.54
with subsidy.

1. Strongly disagree 2. Disagree 3. Undecided 4. Agree 5. Strongly agree

By applying multidimensional scaling analysis to the obtained data, the judgments of the
producers regarding the success and achievement of drip irrigation subsidies are located.
Iterations were stopped when the S-stress value was less than 0.001 (Table 4). In the analysis
where the distance matrix according to the variables was calculated, 8 iterations were
performed. The stress statistic value was 0.13220 and the agreement level was “medium”
compatibility. The stress value was found to be 0.92834, explaining the data at the rate of
92.834%.

Table 4. Stress statistics results

Iteration S-stress value Correction
1 0.20983
2 0.15897 0.05087
3 0.15279 0.00618
4 0.15046 0.00233
5 0.14885 0.00161
6 0.14736 0.00149
7 0.14606 0.00130
8 0.14529 0.00078
Stress statistic 0.13220
R? 0.92834

Two-dimensional coordinate values of the variables are given in Table 5. It was seen that the
variables “Subsidy should be expanded by subject”, “Subsidy amount should be increased”,
“Subsidy should continue”, “I encourage my environment to benefit from subsidy” and “I
think I am doing a useful work by buying equipment with subsidy” had similar characteristics
for the producers and the producers mostly agreed with these judgments. The variables “There
is a certain order and stability in grant payments” and “The subsidy provided an increase in
the diversity of economic activities in the region.” were positive and above 1 in the first
dimension. This showed that these variables were interpreted similarly by the producers. “The
price of the equipment purchased with the subsidy is at a reasonable level compared to the
market price” was the variable that was interpreted most differently by the producers, and it
was seen that the producers mostly did not agree with this judgment. The variables “The
investment period given for the support is appropriate” and “In support, the producer is at the
forefront” also got negative values above 1 in the second dimension. The perspectives of the
producers against these judgments also showed similarity. The variable "The satisfaction level
with the application criteria of the equipment determined by the Ministry is at a good level”
had a positive value of more than 1 in the second dimension, and this variable had a different
value from other variables because it was the only judgment that 75% of the manufacturers
tended to agree with.

Table 5. Coordinates calculated for the variables in the direction of the success and
achievement of the subsidies

Dimension Dimension

Variables Code 1 2

There is enough publicity about subsidy. Successl 0.4449 -0.4843
Subsidy should be expanded by subject. Success2 -1.2198 -0.1544
The investment period given for the subsidy is appropriate. Success3 0.9603 -1.3195
The amount of subsidy should be increased. Success4 -1.4335 -0.0184
Subsidy must continue. Successb -1.6135 -0.0639
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I encourage my environment to benefit from subsidy. Success6 -1.2450 0.1199
There is a certain order and stability in grant payments. Success? 1.0377 -0.4065
In support, the producer is at the forefront. Success8 0.6364 -1.0201
The subsidy contributes to the regional infrastructure. Success9 0.2423 -0.2266
Th«_e _s_ubs_ldy prov_lded an increase in the diversity of economic Success10 1.2936 19714
activities in the region.

The_ quallty of the equipment purchased with the subsidy is at a Success11 .0.7784 0.1335
sufficient level.

;I'ur}%gif(t;rt-.sales service of the equipment purchased with the subsidy is Success12 0.0087 0.1835
The sa_tlsfactlon Ieve_l _Wlth_the application criteria of the equipment Success13 -0.0232 1.3945
determined by the Ministry is at a good level.

The price of the equipment purchased with the subsidy is reasonable Success14 2 9465 0.4344
compared to the market price.

I think I'm doing a useful work buying equipment with subsidy. Success15 -1.2569 0.1566

The map showing the similarities and differences of the variables in terms of producers is
given in Figure 1. As the distances between the variables increased, it was seen that the
differences in terms of producers increased. When Figure 1 was examined, it was seen that
the variables coded as "Success3, Success5, Success10, Successl3 and Success14™ were the
variables interpreted most differently by the producers. In addition, it was determined that the
variables coded "Success2, Success4 and Success5", "Success6, Successll and Success15”,
"Success3 and Success8" and "Successl, Success7 and Success9" coded variables were close

to each other and were evaluated similarly by the producers.

1,5

1,0

0,5

Successi1S

Successd

Sud

Success1i
(o]

(BTt el ot

cess13
Success10
o

Surcess12
o

Success14
(o]

0.0 o <
Successd

Dimension 2

-0,5

1,0

-1,57]

[a]
Success2

Success9
o
SuccessT

Successl o
o

Successi
(o]

Success3
(o]

-1 u]

T
1

Dimension 1

Figure 1. Spatial map of producers' opinions on the success and achievement of the goals of

the subsidies
3.3. Problems Encountered by Producers During Project Preparation
Producers receiving drip irrigation subsidies were asked about the problems they encountered

during project preparation and their answers are given in Table 6. More than 2/3 of the
producers stated that it was difficult to follow up the bureaucratic procedures related to the
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project, they faced difficulties in obtaining the necessary permits and licenses, and the project
preparation documents were not sufficient and understandable.

It was determined that the most undecided subject of the producers was the inadequacy of the
application materials, and more than half (56%) stated that the bureaucratic procedures were
intense in the project application, acceptance and implementation processes, and 50% stated
that the application period was short.

It was determined that the rate of producers who agreed with the judgment that the file
preparation cost was high and who were undecided on this issue was the same. Nearly half of
the producers stated that they did not agree with the judgments that the technical staff did not
provide sufficient information during the application, the project consultant demanded high
wages, could not communicate sufficiently with the project owner, and that the project
consultant did not provide sufficient information.

The ratios of the producers who stated that they did not agree or were undecided with the
judgment that the project consultant did not have sufficient knowledge were found to be quite
close to each other. Majority of the producers (70%) stated that they had no difficulty in
finding a project consultant.

In the study conducted by Altuntop (2014), producers who benefited from the support
program for the purchase of machinery and equipment in Mersin stated that the number of file
preparation and bureaucratic procedures were the primary problems. In the study carried out
by Cobanoglu et al. (2014), it was determined that producers in the provinces of Konya,
Samsun and Sanlurfa did not have difficulty in finding project consultants. It was determined
that the producers in Bursa and Erzurum were undecided about the application period, and in
the provinces of Aydm, Bursa, Erzurum and Sanlurfa, the producers were undecided about
the adequacy of the application materials. These results were similar to the results of the
research.

In the study conducted by Risha (2016) on drip irrigation systems and subsidies, the majority
of producers stated that they had difficulty in implementing the drip irrigation system and that
there should be ease of payment. In the study conducted by Yolal and Degirmenci (2020), it
was observed that producers were mostly satisfied with the subsidies, but they had more
difficulties in terms of technical support and spare parts supply. In addition, it was concluded
that they had problems with transportation to people or companies that would offer technical
support.

Table 6. Problems encountered by producers during project preparation

Problems encountered by producers during Code Significance levels (%) Mean Std.
project preparation 1 2 3 4 5 Deviation
I'm having trouble finding a project Proiectl 34 36 18 6 6 514 114
consultant. ) ' ‘
The project consultant demands high wages. Project2 20 46 16 14 4 2.36 1.08
The project consultant does not provide Proiect3 18 38 18 24 5 554 111
sufficient information. ) ' ‘

I cannot adequately communicate with the Projectd 129 44 14 o4 6 268 115
project owner. ' '
The project consultant does not have Proiects 14 26 34 18 8 5 80 114
sufficient knowledge. ! ' '

It is difficult to follow the bureaucratic Projects 8 4 12 32 a4 4.00 191

procedures related to the project.
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Bureaucratic procedures are intense in the
project application, acceptance and Project? 14 14 16 22 34 3.48 1.45
implementation processes.

Project preparation documents are not

sufficient and understandable. Project8 2 12 14 46 26 3.82 102
The technical staff does not provide

sufficient information during the Project9 28 22 18 12 20 2.74 1:50
application.

gslfsirtecp)aratlon cost is high (analysis and Project10 4 36 30 14 16 3.02 115
Application materials are insufficient. Project11 12 18 50 16 4 2.82 0.98
The application period is short. Project12 14 20 16 34 16 3.18 1.32
I am facing difficulties in obtaining the Project13 12 12 6 20 50 384 1.46

necessary permits and licenses.

1. Strongly disagree 2. Disagree 3. Undecided 4. Agree 5. Strongly agree

The opinions of the producers regarding the problems they encountered during the project
preparation phase were located. For the two-dimensional solution, iterations were stopped
when the S-stress value was less than 0.001 (Table 7). In the analysis where the distance
matrix according to the variables was calculated, 7 iterations were performed. Stress statistic
value was 0.17143 and agreement level is “medium” compatibility. The stress value was
found to be 0.83869, explaining the data at the rate of 83.869%.

Table 7. Stress statistics results

Iteration S-stress value Correction
1 0.24132
2 0.20008 0.04124
3 0.19015 0.00993
4 0.18503 0.00512
5 0.18251 0.00252
6 0.18139 0.00112
7 0.18084 0.00055
Stress statistic 0.17143
R? 0.83869

The two-dimensional coordinate values of the variables are given in Table 8. It was observed
that the variables "I’m having trouble finding a project consultant” and "The project
consultant demands high wages" had similar characteristics in terms of producers and that the
producers mostly did not agree with these judgments. The variable “The technical staff does
not provide sufficient information during the application” was positive and above 1 in the first
and second dimensions. This showed that this variable was perceived differently by the
producers. The variable “It is difficult to follow the bureaucratic procedures related to the
project” had negative values above 2 in the first dimension, and the variables “Bureaucratic
procedures are intense in the project application, acceptance and implementation processes”
and “T have difficulties in obtaining the necessary permits and licenses” had negative values
above 1 in the same dimension. The perspective of the producers against these judgments also
showed similarity and it was determined that the producers mainly agreed with these
judgments.

Table 8. Coordinates calculated for the problems encountered during the project preparation
phase

Dimension Dimension

Variables Code 1 2

I'm having trouble finding a project consultant. Projectl 1.9080 -0.4399
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The project consultant demands high wages. Project2 1.2001 -0.4205
The project consultant does not provide sufficient information. Project3 0.6457 -0.7524
I cannot adequately communicate with the project owner. Project4 0.9681 0.0311
The project consultant does not have sufficient knowledge. Project5 0.8604 0.7129
:)tr:)SjedCItfﬂCUIt to follow the bureaucratic procedures related to the Project6 22,0645 -0.5592
Bureaucratic prqcedures are intense in the project application, Project? -1.1209 -0.8267
acceptance and implementation processes.

Project preparation documents are not sufficient and understandable. Project8 -0.8762 0.9593
The _tecr_mlcal staff does not provide sufficient information during the Projectd 1.0912 1.5801
application.

File preparation cost is high (analysis and tests etc.) Project10 -0.1128 0.0100
Application materials are insufficient. Project11 0.1117 -0.1919
The application period is short. Project12 -0.8362 0.8356
Iliggplsfgglng difficulties in obtaining the necessary permits and Project13 17747 -0.9382

The map showing the similarities and differences in terms of the problems encountered by the
producers during the project preparation phase is given in Figure 2. When Figure 2 was
examined, it was seen that the variables coded as “Project1, Project6, Project9 and Project13”
were the variables interpreted most differently by the producers. In addition, it was
determined that the variables coded "Project8 and Project12", coded "Project6, Project7 and
Project13" and coded "Projectl and Project2™ were located close to each other and evaluated
similarly by the producers.
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Figure 2. Spatial map of the problems encountered by producers during project preparation
3.4. Producers' Thoughts on the Legal Structure of the Subsidies

The opinions of the producers regarding the legal structure of the subsidy are also given in
Table 9. Producers mostly stated that they agreed with the judgments that technical support
should be provided by the provincial/district directorate staff before the project preparation,
arrangements should be made in the way the support was given, bureaucratic obstacles and
the required documents were excessive. In addition, approximately 2/3 of the producers stated
that legal arrangements should be made regarding implementation projects, while half of them
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stated that the introduction of the law was not adequately made. It was determined that more
than half of the producers did not agree with the views that the law for subsidy was sufficient
and that they had sufficient information about the law.

In the study conducted by Tas¢ioglu (2011), producers agreed with the fact that the required
documents were excessive, bureaucratic obstacles were high and the regulation was made in
the way that the support was given. The results of the research were similar to the results of
Tascioglu (2011) research.

Table 9. Opinions of producers on the legal structure of the subsidies

Producers' opinions on the legal structure of the Code Significance levels Mean Std.

subsidies 1 2 3 4 5 " Deviation

The law for subsidy is sufficient. Legal 44 12 18 16 10 236 1.44
Structurel

| have sufficient information about the law. Legal o) o4 22 14 16 274 1.40
Structure2

!_egal arrang_ements_should be made regarding Legal 5 6 28 26 38 392 105

implementation projects. Structure3

Before preparing the project, the staff of the Leqal

Provincial/District Directorate should provide g 2 0 14 40 44 424 0.85

: Structure4

technical support.

The introduction of the law has not been Legal 12 18 20 18 32 3.40 141

adequately made. Structureb

Arrapgemer!tsshould be made in the way the Legal 8 4 12 28 48 404 193

subsidy is given. Structure6

Bureaucratic obstacles are excessive. Legal 8 4 10 10 68 4.26 1.28
Structure?

The required documents are excessive. Legal 4 4 14 14 64 430 1.11
Structure8

1. Strongly disagree 2. Disagree 3. Undecided 4. Agree 5. Strongly agree

The opinions of the producers regarding the legal structure of the subsidy are located. For the
two-dimensional solution, iterations were stopped when the S-stress value was less than 0.001
(Table 10). In the analysis where the distance matrix was calculated according to the
variables, 6 iterations were performed. The stress statistic value was 0.02966 and the fit level
was “very good” compatibility. The stress value was found to be 0.99690, explaining the data
at a rate of 99.69%.

Table 10. Stress statistics results

Iteration S-stress value Correction
1 0.03039
2 0.02559 0.00480
3 0.02299 0.00261
4 0.02129 0.00169
5 0.02025 0.00104
6 0.01948 0.00077
Stress statistic 0.02966
R? 0.99690

Two-dimensional coordinate values of the variables are given in Table 11. The variable “The
law for subsidy is sufficient” was positive over 2 in the first dimension, and the variable "I
have sufficient information aboutthe law" got a positive value over 1 in the first dimension. It
was observed that these variables had similar characteristics in terms of the producers and
producers mostly did not agree with these judgments. Variables “Bureaucratic obstacles are
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excessive” and “The required documents are excessive” were negative and above 1 in the first
dimension. This showed that these variables were perceived similarly by the producers, and it
was determined that the producers mostly agreed with these judgments. The variable “Before
preparing the project, the staff of the Provincial/ District Directorate should provide technical
support” had relatively high values, although not above 1 in both dimensions. Considering
that the producers mostly agreed with this judgment and only 2% of them did not, it was
striking that this variable was positioned differently from the other variables.

Table 11. Calculated coordinates for producers' opinions on the legal structure of the subsidy

. Dimension  Dimension
Variables Code

1 2
S - Legal
The law for subsidy is sufficient. 2.6492 -0.0201
Structurel
I have sufficient information about the law. Legal 1.7967 -0.1104
Structure?
Leg_al arrangements should be made regarding implementation Legal -0.3214 0.5504
projects. Structure3
Before preparing the project, the staff of the Provincial/ District Legal -0.6075 0.7478
Directorate should provide technical support. Structure4 ' '
The introduction of the law has not been adequately made. Legal -0.2916 -0.8008
Structure5
. S Legal
Arrangements should be made in the way the subsidy is given. Structure6 -0.7611 -0.2211
Bureaucratic obstacles are excessive. Legal -1.2555 -0.1186
Structure?
The required documents are excessive. Legal -1.2087 -0.0272
Structure8

The map showing the similarities and differences in terms of the producers' opinions on the
legal structure of the subsidy is given in Figure 3. When Figure 3 was examined, it was seen
that the variables coded "Legalstructurel, Legalstructure4, Legalstructure7" were the
variables that were interpreted most differently by the producers. In addition, it was
determined that the variables coded "Legalstructurel and Legalstructure2”, "Legalstructure3
and Legalstructure4™ and "Legalstructure7 and Legalstructure8" were located close to each
other and were evaluated similarly by the producers.

Legalstructured
(=]

Legalstructire3
o

Legalstructures Legalstructure
[+] [=]

Legalstructure2
(=] o
Legalstructure

Dimension 2
[=]
Q

7 Legalstructures
o

0,5

a
i

Legalstructpr
(=}

T
_2 -1 o 1 2 3

Dimension 1

Figure 3. Spatial map of the producers' opinions on the legal structure of the subsidy
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4. CONCLUSION

In this study, the opinions of the producers on the success and achievement of drip irrigation
subsidies, the problems they encountered during the project preparation stage and the legal
structure of the supports were investigated. Producers mostly agreed with the judgments that
the subsidy should be continued, the amount of subsidy should be increased, and the subsidy
should be expanded in terms of the subject. It was determined that the judgments that the
support contributed to the regional infrastructure and that the quality of the equipment
purchased with the subsidy was at a sufficient level were also adopted by the producers. In
addition, it was determined that enterprises tended to disagree with the view that the price of
the equipment purchased with the subsidy was at a reasonable level compared to the market
price.

It was determined that the producers agreed with the judgment that it was difficult to follow
the bureaucratic procedures related to the project and they did not have any difficulties in
finding a project consultant. Producers stated that they agreed with the judgment that
technical support should be provided by the provincial/district directorates prior to project
preparation. In addition, it was observed that the producers mostly thought that the
bureaucratic obstacles and the required documents were excessive.

Producers were also asked for their general views on subsidies. The general opinions and
suggestions of the producers regarding the drip irrigation subsidies were as follows.

The producers stated that the promotion of the subsidy and the information about the
application process should be made in a way that reaches the investors within the framework
of an appropriate calendar, and the paperwork in the application form and transactions should
be reduced as much as possible. They expressed their opinions about employing personnel
experienced in irrigation in the Provincial Directorates, increasing the existing capacity, and
providing in-service training to engineers who are authorized to carry out irrigation projects.
They stated that reducing VAT to 1% as in fertilizer and diesel, increasing the 50% grant rate
further and including VAT in the grant would be beneficial for the continuation of the
subsidy.

There is an obligation to have an "Irrigation Project” among the application documents. It was
observed that the cost of preparing the project caused expense to the investor if the grant
support was not given, and this situation reduced the number of applications. It is very
important to support small enterprises, to give more importance to farmer education and to
expand the trainings, and to implement supports for the GAP Region, which is a
disadvantaged area in terms of water availability.

Producers manufacturing by rent are adversely affected due to the condition of a minimum
three-year contract, and support should be given to the renter with on-site detection. Soil
analysis costs should be removed. Advantages should be provided for small producers,
irrigation unions should provide advantages to drip irrigation producers (water cost should be
reduced), and subsoil drip irrigation should be supported.
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ABSTRACT

The industrial revolution, which followed the green revolution, increased the use of synthetic fertilizers while
increasing the yield from the unit area. According to the 2019 data of the Ministry of Agriculture and Forestry,
the pure plant nutrients (N, P,Os, K,;0) used in Turkey as of the end of 2018 decreased by 18.15% compared to
the previous year and became 2,164,158 tons. Intensive use of inorganic fertilizers in agriculture causes health
problems and irreversible environmental pollution. The research carried out is to review the effects of organic
and inorganic fertilizers on various aspects of plants, and to reach the proportional values of unconscious
chemical fertilizer use in order to increase the yield despite the low amount of organic matter in the Thrace
region. It is to create statistical values in this area, evaluate it with the socio-cultural effects of the region, and
determine what needs to be done and what to do. As a result of the research, it was determined that about 72% of
the population is at primary education level, about 89% of the producers determine the amount of fertilizers
based on the advice of friends and their own experiences, and only 11% of the producers have soil analysis, even
if it is irregular, in the field of fertilizer consumption. The reason for not complying with 50% of the fertilizer
analysis data is the thought that it is incomplete. Considering the organic fertilizer knowledge level of the
producers, approximately 86% of them have some knowledge. According to the data we received from our
survey; In order to increase the efficiency of fertilizer use, it is important to popularize the use of organic and
organomineral fertilizers in addition to chemical fertilizers, to support farmers in terms of education and to raise
awareness.

Keywords: Organic matter, Organic fertilizer, Chemical fertilizer, Soil

ORGANIK VE KIMYASAL GUBRE KULLANIMININ KARSILASTIRILMASI:
TEKIRDAG iLi MURATLI iLCESi ORNEGI

OZET

Yesil devrimi izleyen sanayi devrimi, bitkisel {iretimde birim alandan verim artisina neden olurken, tarimda
sentetik gilibre kullanimini artirmustir. Tarim ve Orman Bakanligi 2019 verilerine gore Tiirkiye’de 2018 sonu
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itibariyle kullanilan saf bitki besin maddesi (N, P,Os, K,O) bir dnceki seneye oranla %18,15 azalarak 2.164.158
ton olmustur. Toplam islenen tarim alani miktar1 ise 23.185.463 hektardir. Tarimda yogun inorganik giibre
kullanim1 saglik sorunlarina ve geri doniisii olmayan gevre kirliligine neden olmaktadir. Yapilan aragtirma
organik ve inorganik giibrelerin bitkilerin ¢esitli yonleri iizerindeki etkisini gozden gegirmek, Trakya
bolgesindeki topraklarin organik madde miktarinin azligina ragmen verimi artirmak adina genel olarak bilingsiz
kimyasal giibre kullaniminin oransal degerlerine ulagsmaktir. Bu alanda istatistiksel degerler olusturup bdlgenin
sosyokiiltiirel etkileriyle degerlendirmek ve yapilmasi gereken ve yapilacaklari belirlemektir.  Arastirma
sonucunda elde edilen veriler giibre tiiketimi konusunda kitlenin yaklasik %72’si en ¢ok ilkdgretim seviyesinde
ve {reticileri yaklasik %89’u arkadas tavsiyesi ve kendi tecriibelerine gore giibre miktarlarmi belirledigi,
incelenen isletmelerde diizensizde olsa iireticilerin sadece %11 oraninda toprak analizi yaptirdiklari saptanmigtir.
Giibre analizi verilerine %50’sinin uymama nedeni eksik geldigi diisiincesidir. Ureticilerin organik giibre bilgi
seviyelerine bakildiginda yaklasik olarak %86’lik kismi biraz bilgi sahibidir. Yaptigimiz anketten aldigimiz
verilere gore; giibre kullanimi etkinliginin artirilmasi amaciyla kimyasal giibrelerin yaninda organik ve
organomineral giibre kullanimmin yayginlastirilmasi, giftgilerin egitimsel acidan desteklenmesi ve
bilinglendirilmesi 6nem arz etmektedir.

Anahtar Kelimeler: Organik madde, Organik giibre, Kimyasal giibre, Toprak

1.INTRODUCTION

For centuries, the use of organic fertilizers has been a common practice in China to maintain
soil fertility and crop yields (Yan and Gong, 2010). With the increasing availability of
chemical fertilizers since the late 1970s and rising labor costs since the 1980s, organic
fertilizer use has declined significantly (Zhu and Chen, 2002). Large amounts of chemical
fertilizers have been applied to arable land in the last few decades to prevent worldwide food
shortages and maximize crop yields (Savci, 2012). However, excessive use of chemical
fertilizers has led to various problems such as severe soil degradation, nitrogen leaching, soil
compaction, reduction in soil organic matter and soil carbon loss. In addition, the
effectiveness of chemical fertilizers on crop yield decreases over time (Nkoa, 2014). Intensive
use of land and water in the agricultural sector also forms the basis of the green economy.
Misuse of natural resources is important for the sustainability of the ecosystem (Hurma,
2014). The agricultural sector itself is a source of pollution and is the sector most affected by
pollution factors (Hurma, Demirkol and Yilmaz, 2016). The deterioration in the ecological
system and natural resources is one of the primary factors affecting the health of living things
and the quality of life of people (Hurma, 2007). Agricultural production will gain greater
value in the future when insufficient water resources are added with the decrease in
agricultural areas per capita as a result of the misuse and misuse of agricultural lands around
the world, as well as the effect of irregular precipitation as a result of climate changes (FAO,
2015a; FAO, 2015bh).

The aim of this paper is to review the effects of organic and inorganic fertilizers on various
aspects of plants, to reach the proportional values of unconscious chemical fertilizer use in
order to increase the yield despite the low amount of organic matter in the Thrace region. It is
to create statistical values in this area, evaluate it with the socio-cultural effects of the region,
and determine what needs to be done and what to do. The completion of the aforementioned
questionnaire is face-to-face, and the primary data obtained from the face-to-face survey
studies were formed with the producers dealing with agricultural production in Murath district
and neighborhoods of Tekirdag province. Detailed information on the agricultural structure,
producers and land existence in the region was obtained from the public institutions in the
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research region. Foreign and domestic literature on the subject was used as a secondary data
source.

2.MATERIAL AND METHOD

The main material used in the research; It was obtained from the data collected from the
producers in the Thrace region within the framework of the "Fertilizer Use Questionnaire in
the Thrace Region". Survey studies were carried out to a total of 100 producers in Edirne,
Kirklareli and Tekirdag provinces. Survey studies were carried out by face-to-face interviews.
The survey forms applied in the region are basically:

» Demographic information of the producers,
* Land presence, production information,

* Employee information of the enterprise,

* Availability of tools and equipment, and

* It included questions of different nature in order to compile information about the
fertilization process. The questionnaire form is given in Appendix 1. The survey questions
were prepared in accordance with the literature.

The completion of the aforementioned questionnaire is face-to-face, and primary data
obtained from the producers in the Murath district of Tekirdag province and its
neighborhoods were created. Some detailed information such as the land availability and
structural features of the research area were obtained from the producers or public institutions
in the region. As a secondary data source, domestic and foreign literature on the subject was
used.

The descriptive statistics of the answers obtained from the survey study were calculated and
the results were presented by supporting with tables and graphics. SPSS (Statistical Package
for Social Sciences) for Windows 25.0 program was used in the analysis of the data. MS
Excel program was used to turn the results into graphs. While evaluating the data, descriptive
statistical methods (number, percentage, mean, standard deviation) were used.

3.RESEARCH FINDINGS AND DISCUSSION

The parameters (fertilizer access, price, yield, advertisement, habits, trust) and perspective
that the producers pay attention to when evaluating chemical and organic fertilizers are
evaluated by performing cluster analysis in Table 1. The data obtained in this chart are the
average data of farmer evaluations.

Table 1. Evaluation of concepts according to given qualifications

Access to

fertilizer Price Yield Advertisement | Habit | Confidence
Chemical fertilizers 4,15 1,09 4,07 4,09 4,13 4,14
Organomineral Fertilizer | 3,02 1,9 2,96 2,86 2,61 2,56
Vermicompost 3,34 1,91 3,35 3,15 2,99 3,01
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Farm Fertilizer 3,34 1,7 3,61 3,59 3,63 3,61
Green Fertilizer 2,82 2,11 2,75 2,63 2,38 2,34

=3 =4 -5 6

Figure 1. Family size distribution of producers

While the number of family members of approximately 50% of the producers of the examined
enterprises is 4, the second largest ratio right after this is a family of 5 with 36%, a family of 6

with a ratio of 8%, a family of 6 with a ratio of 6%. family of 3 is followed by this ratio
(Figure 1).

] u2 =3 4

Figure 2. Distribution of producers by the number of people in the enterprise

While the producers of the examined enterprises have 2 people, the second largest ratio is
33%, a 3-person business with a ratio of 11%, a family of 1 with a ratio of 11%, and 6%. It is
followed by a 4-person enterprise with a ratio of 3% (Figure 2).
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2%

= Primary school Middle School High school College

Figure 3. Distribution of producers by education level

The choices of people from different beliefs and segments that make up the country can
naturally differ. The most important factors that can shape people's choices are; economic
conditions, population, regional locations and education (Gilingor, 2007). On the other hand,
the relatively high level of education is important for manufacturers to accept some
innovations (Mishra and Goodwin, 2003). For this reason, the educational status of the
enterprises examined in the study areas was examined. In the study, it was determined that
60% of the target population was primary school, 26% high school, 12% secondary school
and 2% college graduate (Figure 3). Therefore, approximately 72% of the target audience had
primary education at most, while only 28% of the population had a high school or higher
education. When the education levels of the farmers in Tokat Kazova region are examined, it
is observed that 64.29% of them are primary school graduates, 14.29% are secondary school
graduates, 20% are high school graduates, and 1.43% are undergraduate graduates (GOzener,
Sayili, & Yurdabakan, 2016).

3%

7%
23%

67%

= 20-30 31-40 41-50 51-60

Figure 4. Distribution of producers by age groups

Considering the age groups of the producers, about 67% of the examined enterprises are
between the ages of 41 and 50. The group between the ages of 20 and 30 follows with a rate
of 3%. While a large part of the region, which is about 90%, can constitute the age group of
40 and above, only 10% of it can constitute the age group of 40 and below (Figure 4). The
majority of the manufacturing segment is in the active working age range. In a study on the
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use of chemical fertilizers in the province of Tokat, it was observed that the average age was
52 (Yiizbasioglu, 2020). In another study on the use of chemical fertilizers in Tokat province,
it was observed that a high percentage of producers were between the ages of 39-58
(Kizilaslan and Kizilaslan, 2005). Considering the age range of the farmer population in
Turkey, it can be said that it is in the higher age range compared to other countries.

#*<300da =>300da
Figure 5. Distribution of total dry land assets owned by individuals

With the thought that the farmers' positive approach to innovations and land evaluations may
be related to the way of saving land, the land ownership status was examined. According to
the results of the survey study, 70% of the producers participating in the research produce on
300 decares or more of dry land with their own dry land assets. The remaining 30% of the
producers produce by leasing in an area of 300 decares or less (Figure 5). In the survey study
conducted by Yiizbasioglu (2020), it was concluded that 84.14% of the agricultural land used
by the farmers belonged to them. The values obtained in the observation of these results are
adopted by the land owners.

=>100da =<100da

Figure 6. Distribution of total dry land assets rented by individuals

According to the results of the survey study, 80.3% of the producers participating in the
research produce on 100 decares or more of dry land with their own dry land assets. The
remaining 19.7% of the producers produce by leasing on an area of 100 decares or less
(Figure 6).
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0,
3%°7° 606

89%

= According to soil analysis Friend advice and own experiences

Suggestion of where to buy fertilizer Other
Figure 7. Manufacturers' methods of specifying the amount of fertilizer

Crop production can be increased by maintaining and improving soil fertility. Fertilization is
one of the factors that increase the efficiency and quality of production in plants. In fertilizer
use, attention should be paid to the content, amount, application method and regional climate,
irrigation and soil characteristics of the fertilizer used (Eyilipoglu, 2002).

While determining the fertilizer amount of the examined enterprises, 89% of them based on
the advice of friends and their own experience, only 6% of the remaining part determines the
fertilizer amount according to the soil analysis, 3% of them determines the fertilizer amount
according to the recommendation of the place where they buy fertilizer, and 2% of the other
part of the fertilizer is determined. It was determined that he fertilized in this way by ticking
the option (Figure 7).

In the study of Gozener, Sayili and Yurdabakan (2016), 82.86% of them evaluate their own
experience while determining the fertilizer to be used by Tokat Kozova farmers. It was
observed that what they evaluated afterwards was based on the recommendations of fertilizer
dealers. In this case, it has been observed that the first place that our farmers apply when
determining the type and amount of fertilizer is their own experiences and friend
recommendations.

2%

50% 39%

= | apply one-to-one
I could not get the desired fertilizer due to financial insufficiencies.
I think it's missing
Other
Figure 8. Reasons for non-compliance with fertilizer analysis data

114



ADYUTAYAM Cilt 10, Sayr 2: 108-127, 2022  KOCAGOZ, Y.M., BELLITURK, K., HURMA, H.

It is the fertilization evaluated according to the results of the analysis made before conscious
and balanced fertilization. A feeding should be made according to the amount of nutrients in
the soil. In the studies, the farmers make random fertilization without relying on any
fertilization analysis in the high majority (Kacar, 1994). Those who had fertilizer analysis did
not comply with their data, 50% of them thought it was insufficient, 39% of them could not
get the desired fertilizer due to financial inadequacies, 9% applied one-to-one, and 2%
contributed to the results by marking the other option (Figure 8).

All these previous studies support the results of the research and show that ignoring soil
analyzes constitutes a national problem. When asked about the reasons for not having a soil
analysis done to the producers; It is seen that the producers mostly attribute this to their habits
from the past.

Table 2. Effect of fertilization on yield increase after soil analysis

Product Old yield (kg/da) Post-analysis yield (kg/da)
Wheat 543 667
Sunflower 206 281

The producers who had soil analysis in the examined enterprises stated the yield increases
observed in the most grown wheat and sunflower in the region, while the pre-analysis yield
was 543 kg/da in wheat, an increase of 667 kg/da was observed in the post-analysis. There
was an increase in 281 kg/da. It has been determined that the producers mostly prefer Trakya
Birlik organizations (Table 2). Awareness trainings on soil analyzes and encouraging farmers
to have analyzes are among the most important moves to be made on fertilizer consumption in
Turkey. The producer should be aware of the fact that his profit from production will increase
when he fertilizes according to his needs.

Table 3. Missing or over-used fertilizers after soil analysis

Fertilizers Missing (kg/da) More (kg/da)
Micro Fertilizer 66

Nitrogen 24

Phosphorus 20

Potassium 20

Zinc 25

Microbial 50

The fertilizers used less by the producers who had the soil analysis done after the analysis
were 24 kg/da nitrogen and 20 kg/da phosphorus, while the first and more used fertilizers
after the analysis were 66 kg/da micro fertilizer, 50 kg/da microbial fertilizer, 25 kg/da. Zinc
is followed by potassium at 20 kg/da (Table 3).
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89%

= Trakya Birlik = Ticaret Borsasi Private Organizations I do not
Figure 9. Soil analysis places

It was determined that only 11% of the producers had soil analysis, even if it was irregular. It
was determined that 9% of those who had soil analysis had this work done together with
Thrace, and the remaining 1% of the producers had their soil analyzes done by private
institutions in the region, and 1% of them had it done in the commodity exchange. In some
previous studies in the region, it was determined that the most important part when choosing
the place where soil analyzes were made was the closeness of the laboratory where the
analysis was made, with a rate of 92%, and the reasons such as easy communication, fast
results and accurate results in 8% (Figure 9).
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Figure 10. Evaluation perception of producers in terms of access to fertilizer

Considering our farmers' perception of access to fertilizer (Figure 10), it is seen that access to
chemical fertilizers is easier than other fertilizers; access to organomineral manure,
vermicompost and farm manure creates similar perceptions; It has been observed that green
manure is not evaluated much by our farmers.
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= Other
Figure 11. Where did you first hear about organic fertilizers?
The fact that about 86% of the examined businesses hear about the producers from their
friends, is a data that supports the widespread coffee culture and communication among the
producers when the other survey results are taken into consideration. 7% of them heard from
agricultural consultants that the relationship between the producers in the region gradually
increased, and the remaining 7% contributed to the survey by marking 3% from where they

get fertilizer, 3% from where they get fertilizer, and 1% from where they get fertilizer. found
(Figure 11).
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Figure 12. Evaluation perception of manufacturers in terms of advertising

While our farmers are evaluating fertilizers for advertisements and recommendations, it has
been perceived that there are more referrals to chemical fertilizers, and that guidance and
information about green fertilizers is lacking (Figure 12).
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Figure 13. Organic fertilizer information of producers

When we look at the organic fertilizer knowledge level of the producers in the examined
enterprises, approximately 86% of them have some knowledge, 11% of them know fully and
3% of them have never heard of data (Figure 13).
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Figure 14. Evaluation perception of producers in terms of habit

Our producers are to be conscious of the use of fertilizers and environmental pollution rather
than habits. When the fertilizer usage habits of our producers are evaluated, it has been
observed that their orientation to chemical fertilizers is much higher than their orientation to
other fertilizers. The usage habits of organomineral, vermicompost and farm manure were
observed to be similar to each other, and the habit of using green manure is very low (Figure
14). The fact that the producers cannot make any distinction on organic fertilizers is due to the
information they cannot obtain about them. This causes unconscious fertilization and
chemical orientation in the next process. In the survey study conducted by Yiizbasioglu
(2020), it was observed that while 55.17% of the producers preferred chemical fertilizers,
44.83% of them preferred organic fertilizers to farm manure. It has been understood that
63.45% of the producers evaluate farm fertilizers together with chemical fertilizers, even in
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small quantities. It can be thought that this fertilization issue, which varies according to the
observed results, is in the form of regional characteristics, state of consciousness, and
differences in the products grown.

=Yes =No

Figure 15. Information on organic fertilizer supplements of manufacturers

Turkey's income from agriculture and the country's economy have been supported
continuously, and a growth parallel to economic development has been aimed (Yavuz, 2001).
According to the data obtained as a result of the survey, it was concluded that approximately
65% of the producers knew about the producer supports and the remaining 35% did not know
about the organic fertilizer supports (Figure 15).

=Yes =No

Figure 16. Information on the amount of organic matter in the soils of the producers

The organic matter of our soil is a parameter that affects the fertility of the soil. Enriching the
amount of organic matter in the soil means increasing the mineral and nutrient resources in
the soil. The higher the organic matter content in the soil, the higher the intake of
micronutrients (Aktas and Ates, 1998). In addition, the organic matter in the soil regulates the
aggregate structure of the soil and positively affects the uptake of all nutrients. On the other
hand, with the continuous decomposition of the organic matter in the soil, high amounts of
nitrogen pass into the soil and some nitrogen need can be met in this way, and the amount of
nitrogen to be added is evaluated considering this situation (Schachtschabel, Blume, Brummer
Hartge and Schwertmann, 1998). The amount of organic matter is very low in the majority of
Turkey's soils and organic fertilization is not preferred much (Eyiipoglu, 1999).
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Approximately 23% of the producers in the enterprises we examined stated that they knew the
amount of organic matter in their soil, while 77% said that they did not know (Figure 16). The
vast majority of our producers do not know how much organic matter is in their soil. It is
necessary to increase the amount of organic matter in the soils evaluated for agricultural
purposes. Not knowing how much organic matter is and its consequences will make our soils
unproductive over time. Therefore, it is important to know the amount of organic matter in
soils.

= Farm/Barnyard manure = Vermicompost (worm castings)

Figure 17. Organic fertilizers used by manufacturers

Fertilization is a necessary application to get high efficiency from the unit area (Borlaug,
2003). The amount of chemical fertilizer used in Turkey is high (Glineri, 2008). Organic
fertilizers are generally preferred by those who do organic farming (Erol et al., 2010). 31% of
the producers using organic fertilizers in the examined enterprises use vermicompost and 69%
of them use farm manure (Figure 17). In other studies, 63.45% of farmers prefer to use
chemical and farm fertilizers together (Yiizbasioglu, 2020). In another study on the use of
fertilizers in Antalya, it was observed that the majority of the organic fertilizers were used
together with chemical fertilizers (Atilgan et al., 2007).

One of the important rules of successful production is to enrich and protect the organic matter
content in the soil. It should be ensured that organic wastes of animal and vegetable origin are

converted into organic fertilizers and used in agricultural production (Kacar and Katkat,
2007).
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Figure 18. Evaluation perception of producers in terms of yield

When our farmers evaluated the yield they obtained after the use of fertilizers, it was observed
that while they benefited from chemical fertilizers at maximum, they thought that they
benefited less from organic fertilizers than chemicals (Figure 18). It has been observed that
organomineral, vermicompost and farm manure create similar perceptions on yield in farmers.
It has been observed that green manure is perceived to have lower yields compared to other
fertilizations. In the survey study conducted by Yiizbasioglu (2020), it was observed that
86.21% of the producers use chemical fertilizers with the thought that they increase the yield.

In the study conducted in Buea, Cameroon, 91% of the farmers use chemical fertilizers in the
same way, considering that the yield increase rate is higher. It has been observed that 53.79%
of the farmers using chemical fertilizers make purchases for the benefit they provide, 34.48%
based on previous experiences, 26.90% considering their application areas, and 22.07%
considering price performance (Tayoh et al., 2016).
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Figure 19. Evaluation perception of producers in terms of price

When our farmers' approach to fertilizers is observed in terms of price performance, green
manure costs are higher; The fact that the prices of organomineral, vermicompost and
farmyard manure are similar and that chemical fertilizers have lower prices compared to
organic fertilization has increased the tendency of farmers to chemicals (Figure 19). It has
been observed that the perception formed by the farmers is that chemical fertilizers are
cheaper and green manure is more expensive.
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Figure 20. Evaluation perception of producers in terms of trust

When the perception of trust of our producers is taken into consideration, it has been observed
that the tendency and trust towards chemicals is higher. It was found that organomineral,
vermicompost and farm manure create similar perceptions, while green manure does not
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create trust in production by the couple (Figure 20). In line with these results, it has been
observed that the tendency of our farmers to chemical fertilizers is still very high. It is thought
that the reason why our producers are less inclined towards organic fertilizers and green
manure is not preferred so much is due to insufficient information and misdirection.

Agriculture and agricultural production, apart from other sectors, include lifestyle, education,
consumption habits, production systems, etc. it is affected by the whole social, economic and
political structure. For this reason, it is of great importance to reveal the demographic,
economic and social characteristics of the surveyed segments while revealing the
qualifications of the workforce engaged in agricultural activities in a region (Sivashgil, 1990;
Timsavag, 2003). In this framework, some of the questions in the questionnaire included
some social and demographic descriptive information about the producers who applied the
questionnaire. At this stage, the farmers were asked to evaluate these concepts by comparing
them with each other. A 7-point Likert scale (1: Not at all similar, 7: Very similar) was used
in this evaluation. As a result of comparing six different concepts with each other, 15
comparison pairs were created according to the n(n-1)/2 formula (Table 4).

Table 4. Comparison pairs used in data collection (example)

Not similar at all Very similar
Chemical fertilizers 1 |12 |3 |4 |5 |6 |7 | Organomineral Fertilizer
Chemical fertilizers 1 (2 |3 |4 |5 |6 |7 | Vermicompost
Chemical fertilizers 1 (2 |3 |4 |5 |6 |7 | FarmManure (Barn)

'Multidimensional Scaling Analysis' was used to evaluate the primary data obtained from
face-to-face surveys with producers dealing with agricultural production.

CONCLUSIONS

Soil; it is a natural environment on which plants, animals and people dwell and where living
things continue. A quarter of the earth is covered with land, these areas are mountainous,
barren, etc. due to natural constraints there is limited availability for agricultural production.
In addition, the land poses an environmental problem with unconscious production and
consumption together with urbanization. Producers lie on the basis of consciously using the
land sustainably. Fertilizers, which we are dependent on outside as raw materials, have an
extremely important function in order to achieve sustainable efficiency in plant production.
However, the increase in the prices of fertilizers and the raw materials used in their
production and the energy prices for these raw materials cause an increase in the prices of
fertilizers, which causes the farmers to buy fertilizer irregularly, fertilize irregularly and even
sometimes not to get fertilizer. Fertilizers that are not used in a timely manner and that are
used in minimum doses cause great yield losses, while the use of more than necessary
fertilizers can cause important economic and environmental problems and is a luxury
consumption. The more we increase the organic matter ratio of the soil and keep the use of
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chemical fertilizers at an optimum level, the more the productivity, quality and sustainability
of the soil will increase. Conscious production is important in agriculture as in every field.

Soil pollution is an issue that many sectors need to find a solution together by providing the
necessary sensitivity to the issue in terms of plant production. Otherwise, deterioration in
human health caused by environmental pollution will continue, and the risks of today's plague
and cancer will increase (Polat et al., 2019).

The findings obtained from this study have shown us that the agricultural part of Turkey does
not have sufficient knowledge and does not have knowledge about unconscious fertilization
practices and organic fertilizers. These results suggest that policy approaches to educating
farmers on the benefits of organic matter in organic fertilizers should encourage the use of
more organic fertilizers and less use of chemical fertilizers. Second, the findings show that the
organic matter in the organic fertilizer has moderate substitutability (substitution elasticities of
around one) with nitrogen, phosphorus, and potassium in the chemical fertilizer. Thus, the
supply of organic fertilizer containing sufficient amount of organic matter and bacteria can
reduce the use of chemical fertilizers together with the production cost. It will also offer
broader scope to encourage farmers to test their soils for nutrient deficiencies, better educate
farmers on the effectiveness of organic fertilizer, and adopt relevant land management
measures such as drip irrigation, animal manure and crop rotation.

CONFLICTS of INTEREST

The authors declare no conflict of interest.

AUTHOR CONTRIBUTION

Conceptualization, K.B., H.H. and Y.M.K.; methodology, K.B. and Y.M.K.; formal analysis,
K.B. and H.H.; investigation, H.H. K.B. and Y.M.K_; resources, K.B., H.H. and Y.M.K.; data
curation, K.B.; writing-original draft preparation, K.B., H.H. and Y.M.K.; writing-review and
editing, K.B. and H.H.; visualization, K.B. and H.H.; supervision, K.B. and H.H.; Project
administration, K.B. and H.H.

ACKNOWLEDGEMENTS
This research is derived from a part of Yusuf Mert Kocag6z’s master thesis work titled

“Comparison of Organic and Chemical Fertilizer Use: The Case of Murath District of
Tekirdag Province”, by author Yusuf Mert Kocagoz.

124



ADYUTAYAM Cilt 10, Sayr 2: 108-127, 2022  KOCAGOZ, Y.M., BELLITURK, K., HURMA, H.

REFERANCES

Aktas, M. ve M. Ates, 1998. Nutritional disorders in plants, their causes and recognition.
Ankara.

Atilgan, A. Coskan, A. Saltuk, B. ve Erkan, M. 2007. Chemical and organic fertilizer usage
levels and possible environmental effects in greenhouses in Antalya region. Journal of
Ecology, 15(62), 37-47.

Bellitiirk, K. 2008. Investigation of Thrace Region soils in terms of nitrogen-phosphorus-
potassium. Harvest (Crop Production) Monthly Journal of Agriculture, 24(277), 102-106.

Borlaug, N. 2003. Feeding a world of 10 billion people: The TVA/IDC legacy. Travis P.
Hignett Memorial Lecture, March 14, Muscle Shoals. Alabama, USA.

Bulluck, L. R. and Ristaino, J. B. 2002. Effect of syntheticand organic soil fertility
amendments on southern blight, soil microbial communities, and yield of processing
tomatoes. Phytopathology, 92(2), 181-189. doi:10.1094/phyt0.2002.92.2.181

Erol, H., Coskan, A., Dogan, K. ve Gok, M. 2010. The effect of organic and conventional
production on mineral nitrogen content and biological activity of soils in Oil Rose Rosa
Damascena Production in Isparta. 5th National Plant Nutrition and Fertilizer Congress,
September 15(17), 593-598.

Eytipoglu, F. 2002. Turkey's fertilizer requirement, consumption and future. MARA, General
Directorate of Rural Services, Soil and Fertilizer Research Institute Management
Directorate Publications, General Publication. Ankara

Eylipoglu, F. 1999. Fertility status of Turkish soils. T.R. Prime Ministry General Directorate
of Rural Services, Soil and Fertilizer Research Institute Publications. General Release.
Ankara

FAO, 2015a. How to feed the world in 2050.
http://www.fao.org/fileadmin/templates/wsfs/docs/expert paper/How to Feed the World
in_2050.pdf (Erigim tarihi 01.12.2021).

FAO, 2015b. World fertilizer trendsand outlook to 2018. http://www.fao.org/3/a-i4324e.pdf
(Erigim tarihi 01.12.2021).

Giineri, A. 2008. Fertilizer Production and Consumption. 4th National Plant Nutrition and
Fertilizer Congress, Konya.

Giingor, B. 2007. Agricultural structure, production and efficiency analyzes in main products
in Thrace. Master Thesis, Namik Kemal University, Institute of Science and Technology,
Tekirdag.

Gozener, B., Sayili, M. ve Yurdabakan, M., 2016. Fertilizer usage status in important crops:

The Case of Kazova Region of Tokat Province. Journal of Gaziosmanpasa University
Faculty of Agriculture, 33(2), 41-47.

Hurma, H. 2007. The effect of environmental quality on agricultural land values: Example of
Thrace. Ph.D. Thesis, Namik Kemal University, Institute of Science and Technology,

125


http://www.fao.org/fileadmin/templates/wsfs/docs/expert_paper/How_to_Feed_the_World_in_2050.pdf
http://www.fao.org/fileadmin/templates/wsfs/docs/expert_paper/How_to_Feed_the_World_in_2050.pdf
http://www.fao.org/3/a-i4324e.pdf

ADYUTAYAM Cilt 10, Sayr 2: 108-127, 2022  KOCAGOZ, Y.M., BELLITURK, K., HURMA, H.

Tekirdag.

Hurma, H. 2014. The future of global agriculture in the framework of the green economy. XI.
National Agricultural Economics Congress, Samsun.

Hurma, H., Demirkol, C., Yilmaz, F. 2016. Ergene nehrindeki kirliligin bolge tarimina verdigi
ekonomik zararlarin incelenmesi. NKUBAP.00.24.AR.10.04 no’lu Proje. Namik Kemal
Universitesi Bilimsel Arastirma Projesi, Tekirdag.

Kacar, B. 1994. Fertilizer Information 4th Edition. A.U. Faculty of Agriculture Publication
No: 1338, Textbook; 397, 456 A.U.Z.F. Ankara.

Kacar, B. ve Katkat, V. 2007. Maturing of barn manure, fertilizers and fertilization technique,
Nobel Publications, 28-32.

Keskin, S. 2022. Chemical fertilizer use potential of producers in Yuregir plain. Master
Thesis, Cukurova University Institute of Science and Technology, Adana.

Kizilaslan, H. ve Kizilaslan, N. 2005. Use of chemical fertilizers in Turkey and applications in
chemical fertilizers in Artova district of Tokat province, fertilization-environment
relations. Gaziosmanpasa University Press, 129, 42. Tokat.

Korkutal, i., Bahar, E. ve Diindar, D. G. 2019. Inyestigation of viticulture structure of Edirne
Province Uzunkoprii District. Journal of COMU Faculty of Agriculture 7(1), 127-136.

Mishra, A. and Goodwin, B. 2003. Adoption of crop versusrevenueinsurance: A Farm-Level
Analysis. Agricultural Finance Review, Fall.

Nkoa, R. 2014. Agricultural benefit sandenviron mental risks of soil fertilization with
anaerobic dige states: a review. Agron Sustain Dev.34, 473-492

Polat, S., Bellitiirk, K. ve Metinoglu, M. 2019. Evaluation of agricultural fields in terms of
soil productivity and environmental health in the industrial zone. Mustafa Kemal
University Journal of Agricultural Sciences 24, 222-231.

Savci, S. 2012. An agricultural pollutant: chemical fertilizer. International journal of
environmental science and development, 3(1), February 2012

Schachtschabel, P., Blume, H., Briimmer, G., Hartge, K. H. and Schwertmann, U. 1998.
Lehrbuch der bodenkunde, (14ed.), Enke, Stuttgart.

Tayoh, L. N., Kiyo, M. L. I. and Nkemnyi, M. F. 2016. Chemical fertilizer application and
farmers perception on food safety in Buea, Cameroon. Agricultural Science Research
Journal, 6(12), 287-295.

Timsavas, E. 2003. The economic evaluation of the level of physical input use, production
costs and chemical fertilizer use in wheat and tomato production activities in irrigated
conditions in agricultural enterprises in Ankara province Ayas district. Master's thesis,
Ankara University, Faculty of Science, Ankara.

Unakitan, G., Aydn, B., Azabagaoglu, O., Hurma, H., Demirkol, C. ve Yilmaz, F. 2017.
Analysis of farmers' level of input usage awareness in crop production: Example of Thrace

126



ADYUTAYAM Cilt 10, Sayr 2: 108-127, 2022  KOCAGOZ, Y.M., BELLITURK, K., HURMA, H.

Region. Journal of Gaziosmanpasa University Faculty of Agriculture, 34(1), 104-117.
DOI: 10.13002/jafag1054

Yan, X. and Gong, W. 2010. The role of chemicaland organic fertilizers on yield, yield

variability and carbon seque stration results of a 19-year experiment. Plant Soil. 331, 471—
480.

Yiizbasioglu, R., 2020. Examining the chemical fertilizer use awareness levels of producers:

Example of Tokat Central District. Turkish Journal of Agricultural Engineering Research,
1(2), 452-465.

Zhu, Z. L. and Chen, D. L. 2002. Nitrogen fertilize ruse in China contribution stofood

production, impacts on theen vironment and bestman agement strategies. Nutr Cycl
Agroecosys, 63, 117-127.

127



ADYUTAYAM Cilt 10, Sayr 2: 128-134, 2022 AVAN, M.

DETERMINATION OF FUNGAL FLORA AFTER HARVEST IN
CHICKPEAS GROWN IN ADIYAMAN PROVINCE

Meltem AVAN'"

1Adzyaman Universitesi Ziraat Fakiiltesi Bitki Koruma Béliimii, Adiyaman/Tiirkiye.
ORCID ID: 0000-0002-2939-8177

*Corresponding author: meltemavan@adiyaman.edu.tr

Gelis (Received): 09.08.2022 Kabul (Accepted): 26.11.2022

ABSTRACT

With the rapid increase in the world population, food accessibility and food safety problems are increasing day
by day. There are some fungal disease factors that limit production and yield in chickpea cultivation, which has a
high protein content, is easy to digest, and has wide adaptability. In order to determine this fungal flora
especially seen during storage, a total of thirty-four different chickpea seed samples, eight of which were taken
from the chickpeas stored in open stack form in the Merkez, Kéhta and Besni districts of Adiyaman province, in
2021 and twenty-six from the products of 2022, were examined. Identifications were made with morphological
and microscopic techniques together with fungal isolations using Blotter and PDA method from these seeds. At
the end of the study, the fungal flora content of Aspergillus spp. (42%), Rhizopus stolonifer (29%), Penicillium
sp. (13%), Alternaria spp. (7%), Curvularia spp. (5%) and Trichoderma spp. (4%) was detected. In isolations
made by PDA method, Aspergillus spp. (39%), Rhizopus stolonifer (35%), Penicillium sp. (12%), Trichoderma
spp. (9%), Alternaria spp. (3%), Curvularia spp. (2%) was detected. These results obtained from Adiyaman
province are guiding for additional studies to be carried out for the control of chickpea microflora.

Keywords: Adiyaman, chickpea (Cicer arietinum L.), fungal flora, storage fungi

ADIYAMAN ILINDE YETISTIRILEN NOHUTLARDA HASAT SONRASI
GORULEN FUNGAL FLORANIN BELiRLENMESI

OZET

Diinya niifusunun hizla artisi ile gidaya erisebilirlik ve gida giivenligi sorunlar1 giin gectikce artis
gostermektedir. Yiiksek protein oranma sahip, sindirimi kolay, genis adaptasyon yetenegine sahip olan nohut
yetistiriciliginde iiretimi ve verimi kisitlayan bazi fungal hastalik etmenleri bulunmaktadir. Ozellikle depolama
sirasinda goriilen bu fungal floranin belirlenmesi amaciyla Adryaman iline ait Merkez, Kahta ve Besni ilgelerine
ait acik y1gin seklinde depolanan nohutlardan alman 2021 yilinda sekiz adet, 2022 yil1 {irlinlerinden yirmi alti
adet olmak iizere toplamda otuz dort farkli nohut tohum 6rnegi incelenmistir. Bu tohumlardan Blotter ve PDA
yontemi kullanilarak fungal izolasyonlarla birlikte morfolojik ve mikroskobik tekniklerle tanilamalar yapilmistir.
Calisma sonunda depo nohutlarinda Blotter yontemi ile fungal flora igerigi bakimindan Aspergillus spp. (%42),
Rhizopus stolonifer (%29), Penicillium sp. (%13), Alternaria spp. (%7), Curvularia spp. (%5) ve Trichoderma
spp. (%4) tespit edilirken, PDA yontemiyle yapilan izolasyonlarda da Aspergillus spp. (%39), Rhizopus
stolonifer (%35), Penicillium sp. (%12), Trichoderma spp. (%9), Alternaria spp. (%3), Curvularia spp. (%2)
tespit edilmistir. Bu ¢alisma ile Adiyaman ilinden elde edilen bu sonuglar nohut mikroflorasinin miicadelesi i¢in
yapilacak yeni ¢aligmalara yol gosterici niteligindedir.

Anahtar Kelimeler: Adiyaman, nohut (Cicer arietinum L.), fungal flora, depo funguslar
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1. INTRODUCTION

Chickpea (Cicer arietinum L.) is one of the important protein-rich, easily digestible legumes
belonging to the Fabaceae family (Anonymous, 1995; Rawal and Navarro, 2019). The
homeland of the chickpea plant covers a region covering southeastern Turkey and northern
Syria (Giines et al., 2008). Chickpea is considered not only for human nutrition, but also as
animal feed, which causes an increase in both egg and milk production (Bakr et al., 2002).
Turkey is one of the largest chickpea producing country with 0.63 million tons of production
on an area of 0.514 million hectares (TUIK, 2019). But there are losses in quality and yield
due to many diseases, pests and abiotic stress factors.

Chickpea is infected by more than 50 diseases in many regions of the world, and most of them
are known to be caused by fungi (Nene, 1980; Fakir, 1983). Many various fungal diseases
such as gray mold, wilt, root and rollar rot and blight are seen in chickpeas (Bakr, 1994).
Chickpeas are particularly wvulnerable to many soil-borne pathogens. Among them,
Rhizoctonia bataticola [Syn: Macrophomina phaseolina (Tassi) Goid] was accepted as the
most important root rot disease cause threatening chickpea production (Sharma et al., 2010).
Didymella rabiei (Kovachevski) von Arx [anamorf: Ascochyta rabiei (Passerini) Labrousse]
affects all the above-ground parts of chickpea, but causes significant losses in seed yield and
quality by causing breakage in the stem and capsule infections (Akem, 1999; Pande et al.,
2005). If the environmental conditions are suitable, disease development increases and can
cause Yyield losses up to 100% (Navas-Cortes et al., 1998; Vail and Banniza, 2009; Atik et al.,
2011).

There is a mycoflora consisting of field and storage fungi in chickpeas. After harvest, field
fungi gradually decrease in chickpeas and storage fungi become more dominant. Most of the
storage diseases are Penicillium spp., Aspergillus spp. and Rhizopus spp., which can cause
color change in seeds and deterioration in germination (BARI, 1986).

These pathogens can cause abnormalities in the seed, reduce the germination of the seed along
with other infections, and reduce the quality and market value of the product considerably.
Fungi, which cause disease in chickpeas, can frequently cause disease in many different hosts
around the world (Rehman et al., 2011).

Also fungi species that infect chickpeas can potentially produce mycotoxins. The main
species that produce mycotoxins belong to the genera Aspergillus, Penicillium, Fusarium and
Alternaria. Mycotoxins can be highly toxic. Production of toxins; It varies depending on the
contamination of the pathogen, the type of toxin, the percentage of the toxin, the general
health of the plant, its age, species and possible synergistic effects between mycotoxins
(Yadav et al., 2011).

Many studies have been conducted on chickpea diseases and their control, but the information
about the storage of chickpea seeds is still insufficient (Dwivedi, 1989; Lal and Singh, 1997;
Salam, 2004). Considering the importance and value of chickpeas, which is one of the
important legumes for Adiyaman province, it has become quite necessary to investigate the
fungal prevalence of stored chickpeas.

2. MATERIAL AND METHOD

In order to determine the seed infection rate, 250 g of local chickpea seeds were taken from a
total of thirty-four samples from the years 2021 and 2022 from the Merkez, Kahta and Besni
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districts of Adiyaman province. In order to determine the fungal infection rates from these
seeds, they were examined both macroscopically and under a stereomicroscope under
laboratory conditions. Seeds were sown in PDA (Potato Dextrose Agar) and moist cell
(Blotter) and the presence of disease agents was investigated.

2.1. Blotter (Moist cell) Method

In order to determine the seed infection rates, by looking at the general appearance and
lesions of the seeds, 400 seeds from each group were separated to be evaluated for fungal
infection according to the procedure recommended by EPPO. Then, the seeds were subjected
to surface disinfection in 1% NaOCI for 3 minutes, passed through sterile distilled water twice
and dried on sterile filter papers. For this purpose, 400 x 340 mm sterile filter papers were
folded in accordion form in several layers, cut into plastic containers to be tested, and
moistened with sterile distilled water.

The seeds were placed between folded sterile filter papers, covered with filter paper
moistened with 2 layers of sterile distilled water, and incubated at 25-28 °C for 48 s. Then, the
seeds were transferred to petri dishes containing PDA medium and incubated for 7-14 days
(Figure 1). As a control, healthy seeds without any signs of disease on the seed coat were
placed between moistened filter papers and left for incubation, then they were taken and
planted in petri dishes with PDA medium. Seeds 7-14 days after incubation were evaluated
for possible fungal disease agents (EPPO, 1991; ISTA, 1996).

Diagnosis of the growing fungal cultures was carried out by morphological and microscopic
memory methods. Morphological characterization of fungal species was performed according
to criteria recommended by current diagnostic references (Booth, 1971; Simmons, 1969,
1985; Nelson et al., 1983; Crous et al., 2006; Summerbell et al., 2011).

2.2. Potato Dextrose Agar (PDA) Method

In this method, which is used to detect deeply infecting fungi in seeds, by looking at the
general appearance and lesions of the seeds, 100 seeds were separated from each group, 4
seeds in a petri dish and 25 replications to be tested. First the seeds were subjected to surface
disinfection in 1% NaOCI for 3 minutes, passed through sterile distilled water twice and dried
on sterile blotting papers. Then, after planting 4 seeds in the petri dish, the petri dishes were
closed with parafilm and left to incubate at 25-28 °C to grow (Figure 1). Seeds were evaluated
for possible fungal disease agents 7-14 days after incubation. Diagnosis of the growing fungal
cultures was carried out with morphological and microscopic diagnostic methods.
Morphological characterization of fungal species was performed according to criteria
recommended by current diagnostic references (Booth, 1971; Nelson et al., 1983; Simmons,
1969, 1985; Crous et al., 2006; Summerbell et al., 2011).
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Figure 1. Setup of experiments with PDA and Blotter method

The contamination rates with fungal agents in the stored seeds in the experiments were
calculated according to the formula below (Bora and Karaca, 1970).

Number of Diseased Chickpea Seeds

Disease Prevalence Rate (%) = --------------=-mmmmmmmmeee X 100

Total Number of Chickpeas

3. RESEARCH FINDINGS AND DISCUSSION
3.1 Fungal Agents Carried by Seeds and Their Occurrence Rates

In order to determine the fungal flora seen in chickpeas in Adiyaman province, after applying
the moist cell (Blotter) and PDA method, 400 seeds in the Blotter method and 100 seeds in
the PDA method were examined in total 500 chickpea seeds.

Fungi detected from 400 chickpea seed samples by moist cell (blotter) method and their
percentages were determined by Aspergillus spp. (42%), Rhizopus stolonifer (29%),
Penicillium sp. (13%), Alternaria spp. (7%), Curvularia spp. (5%) and Trichoderma spp.
(4%) was determined.
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Figure 2. General view of the fungi obtained as a result of the Blotter method.

In the PDA method, 25 recurrences were made with 4 seeds in a petri dish, and as a result of
the examination of 100 seeds in total, the detected fungi and their percentage were examined
according to the EPPO procedure and Aspergillus spp. (39%), Rhizopus stolonifer (35%),
Penicillum spp. (12%), Trichoderma spp. (9%), Alternaria spp. (3%), Curvularia spp., (2%)
were found to be contaminated.

In a study conducted in 1986, Aspergillus spp. have been identified and these fungi have been
found to significantly reduce germination in chickpea seeds (Anonymous, 1986). In the study
of Dwivedi in 1989, A. flavus, A. niger, P. oxalicum Fusarium moniliforme were recorded in
chickpea seeds (Dwivedi, 1989). Lal and Singh (1997), identified Aspergillus, Penicillium,
Alternaria, Cladosporium, Curvularia spp. from stored chickpeas. Shamsi and Khatun found
Aspergillus flavus, Aspergillus niger, Aspergillus fumigatus, Aspergillus nidulans, Alternaria
alternata, Rhizopus stolonifer, Curvularia lunata, Penicillium sp., and Trichoderma viride
from stored chickpea seeds in 2016.

The fungal flora diagnoses detected in our study were found to be compatible with other

studies as well. These results will shed light on the further studies required for the control of
the microflora in this product.

4. CONCLUSION

Chickpea seed samples from chickpeas stored in open heap between 2021-2022 in Merkez,
Kahta and Besni districts of Adiyaman province were examined and fungal disease factors
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causing damage in diseased chickpea seeds collected from these districts were determined. In
this study, the highest levels of Aspergillus spp., Rhizopus stolonifer, Penicillium sp. fungi
were detected. In both methods, Alternaria spp., Curvularia spp. and Trichoderma spp. found,
thought at different rates. This study is important because such a study has not been carried
out in post-harvest chickpeas in Adiyaman before.
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OZET

Biiryan Kebabi, Tirkiye’nin belli basli yerlerinde yapilan fakat kokenini Siirt ve Bitlis yoresinden alan
geleneksel bir et yemegidir. Bu c¢alismada biiryan kebabinin mikrobiyolojik kalitesi ve fizikokimyasal
ozelliklerinin belirlenmesi amaglanmistir. Arastirmada, Siirt il merkezinde faaliyet gosteren farkli biiryan satis
noktalarinm her birinden en az ii¢ adet olacak sekilde 30 6rnek kullanilmistir Incelenen Biiryan kebaplarinda
TMAB, koliform, S. aureus, B. cereus, maya kiif sayilar1 sirasiyla ortalama 5.01£1.064, 0.26+0.630,
0.574+1.083, 0.577+1.208, 3.977+0.769 logiy kob/g olarak belirlenirken, orneklerin higbirinde E. coli ve
Clostridium perfringens tespit edilmemistir. Ayrica biiryanlara ait ay, pH, O/R potansiyeli, L, a, b ve kroma
degerleri sirasiyla 0.938+0.002, 6.797+0.200, 34.053+22.99, 15.857+6.293, -0.435+0.380, 6.173+£2.208 ve
6.196+2.218 olarak bulunmustur. Varyans analiz sonuglarina gore; biiryan kebaplarmin temin edildigi isletmeler
arasinda p<0.01, renk degeri a ile O/R potansiyeli yoniinden de p<0.05 seviyesinde onemli farklilik
belirlenmistir. Sonug olarak bu ¢alismada, biiryan kebabinin mikrobiyolojik kalitesinin, 1sil islemlere ragmen
diisiik oldugu ve biiryan kebaplarinda bazi dnemli patojenler saptanmistir. Bu durumun en 6nemli nedenleri
arasinda isletme ve personel hijyenine yeterince uyulmamasi ve kebaplarin uzun siire uygun olmayan
sicakliklarda bekletilmesidir. Boylece biiryan kebaplarmin tiiketilmeleri sonucunda ciddi gida enfeksiyonlarinin
ortaya ¢ikabilecegi, halk sagligi agisindan potansiyel bir tehlike olusturabilecegi kanaatine varilmastir.

Anahtar Kelimeler: Siirt biiryan kebabi, mikrobiyolojik kalite, gida giivenligi, halk sagligi, fizikokimyasal
ozellikleri.

ABSTRACT

Biiryan Kebab is a traditional meat dish that is made in certain parts of Turkey but takes its origins from the Siirt
and Bitlis regions. In this study, it was aimed to determine the microbiological quality and physicochemical
properties of biiryan kebab. In the research, 30 samples, at least three from each of the different biiryan sales
points operating in the city center of Siirt, were used. In the examined Biiryan kebabs, TMAB, coliform, S.
aureus, B. cereus, yeast-mold counts were determined as 5.01+1.064, 0.26+0.630, 0.574+1.083, 0.577+1.208,
3.977+0.769 log10 cfu/g, respectively, while E. coli and Clostridium perfringens were not be detected in any of
the samples. In addition, the a,, pH, O/R potential, L, a, b and chroma values of the Buryans were found as
0.938+0.002, 6.797+0.200, 34.053+£22.99, 15.857+£6.293, -0.435+0.380, 6.173+2.208 and 6.196+2.218
respectively. According to the variance analysis results; a significant difference was determined at p<0.01 level
in terms of color value a and O/R potential among the businesses where buryan kebab's were supplied. In
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conclusion, in this study, microbiological quality of biiryan kebab was low despite heat treatment and some
important pathogens were detected in biiryan kebabs. Among the most important reasons for this situation are the
failure to comply with the hygiene of the enterprise and personnel, and keeping the kebabs at unsuitable
temperatures for a long time. Thus, it has been concluded that serious food infections may occur as a result of
consuming Biiryan kebabs and may pose a potential danger to public health.

Keywords: Siirt buryan kebab, microbiological quality, food safety, public health, physicochemical properties.

1.GIRIS

Yeterli ve dengeli beslenme i¢in hayvansal kokenli gidalardan et ve iriinlerinin tiiketimi
olduk¢a 6nemlidir. Yiiksek biyolojik degere sahip olan et, doyurucu ve enerji verici olarak da
bilinmektedir. Ayrica icermis oldugu esansiyel aminoasitler, B vitaminleri, demir, ¢inko gibi
bilesenleri nedeniyle elzem gidalardan biri olarak kabul edilir (Oztan, 2011; Arslan, 2013).
Insan beslenmesinde yetiskin bir bireyin giinliik almas1 gereken protein miktar1 70 g olup,
bunun en az yarismin hayvansal kokenli gidalardan almmas: tavsiye edilmektedir (Oztan,
2011).

Beslenme yoniinden 6nemli olan et, elde edilisinden tiikketimine kadar olan tiim siireclerde
asgari hijyenik kosullar saglanamadiginda bozulmaya neden olan mikroorganizmalarla
beraber bir¢ok patojeni de igerebilir. Bu sebeple et ve lriinleri gida zehirlenmeleri agisindan
onemli bir gruptur. Nitekim ABD’de kaynagi bilinen gida enfeksiyonlarmin %50’sinin
kirmiz1 et ve tavuk etleriyle insanlara gectigi bildirilmektedir (Unliitiirk ve Turantas, 2015).

Yapilan bir arasgtrmaya gore meydana gelen toplam gida zehirlenmelerinden %36’sinin
catering isletmelerinin, %25’inin lokantalarin, %14’linlin de otellerde tiiketilen yemeklerin
sorumlu oldugu bildirilmistir (Yi-Mei ve Ockerman, 2005). Gida zehirlenmelerinin en yaygin
nedenleri sirastyla %46’sinin yetersiz sogutma, %21 inin hazirlama ve tiiketim arasinda gecen
stirenin fazla giin olmasi, %20’sinin enfekte personel ve %16’sinin da yanlis 1s1 uygulanmasi
olarak belirtilebilir. Ayrica yetersiz pisirmenin %16, kontamine malzeme kullanimmin %11,
capraz kontaminasyonun %7, arag-gereclerin yetersiz temizlenmesinin %7, kotli yiyecek
malzemelerin kullanimmin %35 ve artan yemeklerin kullaniminin ise %4 seviyelerinde etkili
olduklar1 da bildirilmistir (Bas, 2004).

Pigirilerek tiiketime sunulan gida {iriinlerinde uygulanan 1s1l islemin etkinligi kadar pisirme
sonrast yapilan muhafaza yontemleri de gida giivenligi acisindan 6nem arz etmektedir. Isil
islem sirasinda canli kalan veya sonradan bulasan mikroorganizmalar uygun kosullarda iireyip
cogalmaktadir. Bu tir gidalar1 tiiketen insanlarda gida kaynakli enfeksiyonlar ve
zehirlenmeler, 6nemli bir saglik sorunu olarak ortaya ¢ikmaktadir. Gida zehirlenmeleri ayni
zamanda i§ giicli-verim kaybi, bakim ve tedavi harcamalarina yonelik ekonomik kayiplara
hatta 6liimlere neden olmaktadir (Tanir, 2015).

Gida kaynakli hastaliklarin Amerika Birlesik Devletlerinde 6nemli bir hastalik ve 6lim
nedenleri arasinda oldugu, bilinen baslica patojenlerin her yil 9.4 milyon gida kaynakh
hastalikk vakasmma neden oldugu ve bunun 55.961 hastaneye yatis ve 1.351 Oliimle
sonuglandigi bildirilmektedir (Scallan ve ark., 2011).

Ulkemizde ise gida zehirlenmesi konusunda yeterli veri bulunmamakla birlikte, farkli
calismalarda (Biitiin ve ark., 2009; Terzi ve ark., 2018; Ogur, 2019) zehirlenme vakalarinin %
2-26’s1in gida zehirlenmelerinden olustugu belirtilmektedir.
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Tim gida numunelerinde oldugu gibi, 1s1l islemi takiben et ve iirlinlerinin uygun kosullarda
sogutulmamasi1 durumunda, gidalarda aerobik bozulma yapan mikroorganizmalar yaninda
sporlu bakterilerden Clostridium, Bacillus tiirleri gibi patojen bakterilerin varhigi da soz
konusu olabilmektedir. Bu nedenle et ve et iriinleri bu yoniiyle bahsedilen zehirlenmeler
acisindan da ayr1 bir 6neme sahiptir (Halkman, 2019).

Doner, kofte, kebap gibi 1s1l islem gormiis et ve triinlerinde mikrobiyolojik kalitenin tespit
edilerek halk sagligi agisindan potansiyel tehlikeleri ilizerine yapilan bircok aragtirma
bulunmaktadir (Hampikyan ve ark., 2008, Yal¢in ve Can, 2013; Korkmaz ve ark., 2018;
Yildirim ve Bigakgt, 2018).

Ancak, Gilineydogu Anadolu’da geleneksel olarak iiretilen ve tiiketime sunulan Biiryan
kebabiyla ilgili kapsamli bir ¢alismaya rastlanilmamistir. Anlatilanlara bagl olarak, yapilan
bu caligma ile bolgenin kalkinmasma 6nemli katki saglama potansiyeli bulunan ve 2003
yilinda Cografi Isaret Belgesi verilen biiryan kebabinin bazi kalite 6zellikleri belirlenerek,
sektore ve koruyucu hekimlige katki saglanmas1 amag¢lanmastir.

2. MATERYAL ve METOT

2.1. Orneklerin Temin Edilmesi ve Analize Hazirlanmast

Arastirma, kirmizi etlerden yapilan biiryan kebabmin satig siiresince mikrobiyal yikiinde
meydana gelen degisimleri belirlemek amaciyla gergeklestirilmistir. Arastirmada, Siirt il
merkezinde faaliyet gosteren farkli igletmelerin her birinden en az ii¢ tekerriir olacak sekilde
30 biiryan kebap O6rnegi materyal olarak kullanilmistir. Numuneler normal miisteri gibi bir
porsiyon (100 gr) alindiktan sonra, bir saat i¢inde Gida Miihendisligi Boliimi Gida
Mikrobiyoloji laboratuvarma getirilerek analiz edilmistir. Ornekler, analizler sonuglanincaya
kadar +4°C’ de buzdolabinda muhafaza edilmistir.

Diliisyonlarin Hazirlanmast

Soguk zincir altinda steril sekilde laboratuvara getirilen numuneler, steril bistiiri ve pens
yardimiyla 10 g numune stomacher torbalarinda tartilarak tizerine 90 ml MRD (Maximum
recovery diluent, Merck) ¢ozeltisi ilave edilmis, stomacher (SJIA-04C Stomacher Blender,
Cin) cihazinda 2 dakika homojenize edilmis ve homojenattan steril MRD broth ile 10™%¢
kadar desimal diliisyonlar hazirlanmistir (Harrigan, 1998).

Toplam mezofilik aerob bakterilerin (TMAB) sayimi: Bu amagla standart plate count agar
(PCA, Oxoid) besiyerine yayma plak yontemiyle ekim yapilmis ve petriler 37+1°C’de 48 saat
aerob olarak inkiibe edildikten sonra iireyen koloniler sayilmis, sonuglar kob/g olarak
degerlendirilmistir (Harrigan, 1998; Maturin ve Peeler, 2001).

Koliform grubu bakteri sayrmi: Bu grup bakterilerin belirlenmesinde Eosin Methylene Blue
Agar (EMB, Oxoid)’a yayma plak yontemi ile ekim yapilmig ve petriler 37°C’de 24 saat
aerob olarak inkiibe edildikten sonra laktozu fermente eden, merkezi siyah veya koyu renkli
ve etrafi seffaf zon ile ¢evrili koloniler sayilarak sonuglar kob/g olarak degerlendirilmistir

(Feng ve ark., 2002; Temiz, 2010).
Escherichia coli saymmi: Escherichia coli’nin belirlenmesinde EMB agarda iireyen metalik

yesil parlak koloniler E. coli olarak degerlendirilmistir (Feng ve ark., 2002; Temiz, 2010),
ayrica Tryptone Bile X-Glucuronide Medium, (TBX, Oxoid)’a yayma plak yontemi ile ekim
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yapilmig ve petriler 44°C’de 18-24 saat aerob olarak inkiibe edildikten sonra {ireyen mavi-
yesil renkli koloniler sayilarak sonuglar kob/g olarak degerlendirilmistir (Anonim, 2001).

Staphylococcus aureus sayimi: Mikrofiltrasyon yontemiyle steril edilen yumurta sarist ve
potasyum telliirit (SigmaAldrich) ¢6zeltisinin katilmasiyla hazirlanan Baird-Parker Medium
(BPA, LAB)’a yayma plak yontemiyle ekim yapilmis ve petriler 37°C’de 24-48 saat aerob
olarak inkiibe edilmistir. inkiibasyondan sonra 1-2.5 mm capinda parlak, siyah renkli (telliirit
reaksiyonu pozitif) ve etrafi halesiz koloniler (atipik) ile etrafinda bir hale olusan (yumurta
saris1 veya lesitinaz reaksiyonu pozitif) tipik koloniler siipheli Staphylococcus aureus olarak
degerlendirilmis, petrilerden 5’er adet tipik koloni alinarak mikroskopik goriiniim, Gram
boyama, hemoliz ve koagulaz dogrulama testlerine tabi tutulmustur (Sandra ve ark., 2001).

Clostridium perfringens saymmi: Clostridium perfringens (Siilfit indirgeyen anaerob)
bakterilerinin belirlenmesinde D-Cycloserine (Acumedia LAB, X94) katkili Tryptose Sulfite
Cycloserine agar (TSC, Merck)’a yayma plak yontemiyle ekim yapilip, anaerobik kosullarda
35-37°C’de 24 saat inkiibasyon sonunda opak zonlu, siilfit indirgeyen, siyah renkli koloniler
Clostridium perfringens olarak degerlendirilmistir (Anonim, 2006).

Bacillus cereus saymimi: Bu amagcla, Bacillus cereus selective supplement (Merck) ilaveli
Bacillus cereus agar base (PEMBA, Oxoid) besi yerine yayma plak yontemi ile ekim yapilip,
aerobik kosullarda 37°C’de 24 saat inkiibe edilmis, inkiibasyon sonunda presipitasyon ile
lesitinaz aktivitesi gbzlenen 3-5 mm c¢aplarinda turkuaz renkli koloniler siipheli Bacillus
cereus olarak degerlendirilmistir, segilen siipheli 5 koloniye dogrulama testleri yapilarak,
sonuglar kob/g olarak degerlendirilmistir (Harrigan, 1998).

Maya-kiif sayimi: Maya-kiif sayilarinin tespitinde potato dextrose agar (PDA, Oxoid)’a kat1
besi yerine yayma plak yontemiyle ekim yapilan petriler 25°C’de 4-5 giin aerobik kosullarda

inkiibe edilmis ve iireyen koloniler sayilarak sonucglar kob/g olarak degerlendirilmistir
(Halkman, 2019).

2.2. Fiziksel ve Kimyasal Analizler

Ornekleri su aktivitesinin tespiti; Novasina, LabTouch®-aw, Lachen, Switzerland markali
cihaz ile Welti-Chanes ve arkadaslar1 (2007) tarafindan 6nerilen metoda gore yapilmustir. pH,
Oksidasyon-Rediiksiyon(O/R; Eh) potansiyeli degerinin belirlenmesinde Gokalp ve
arkadaslar1 (2015) tarafindan Onerilen metoda gore Mettler Toledo SevenCompact™ S220,
Cin markali cihaz kullanilmistir. Renklerin 6l¢iilmesinde Pen Color Art 1 L model, Artoksi
MSM, Istanbul, Turkey markali cihaz kullanilmistir. Her 6rnek i¢in sadece st kisimlarmdan
ti¢ tekrarli Olglimlerle ortalamalar alinarak L (koyuluk/agiklik), a (+kirmizilik/-yesillik), b
(+sarilik/-mavilik) degerleri almmustir. a ve b degerlerine gore de (a?+b?)"? formiiliiyle kroma
degerleri belirlenmistir (Robertson, 1977; Hunt ve Pointer, 2011).

2.3. Istatistiksel Degerlendirme

Yapilan analizler sonucu elde edilen verilerin degerlendirilmesinde, gruplar arasindaki
farkliliklarin istatistiksel agidan 6nemli olup olmadigmi hesaplamak amaciyla SPSS-22
(Statistical Package For Social Sciences) programinda tek yonlii varyans analizi ve takiben
Duncan testi kullanilmistir (Anonim, 2015).
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3. ARASTIRMA BULGULARI VE TARTISMA

Siirt ili merkezinde satisa sunulan toplamda 30 adet biiryan kebabi Ornegine ait
mikrobiyolojik bulgular Cizelge 1 *de ve fizikokimyasal bulgular ise Cizelge 2’de verilmistir.
Elde edilen verilerin istatistiksel analizinde Biiryan kebaplarinin temin edildigi isletmeler
yoniinden p<0.01, renk degeri a ile O/R potansiyeli yoniinden de p<0.05 seviyesinde anlamli
farklilik belirlenmistir.

Cizelge 1. Biiryan kebaplarinin mikrobiyolojik analiz bulgular1 (n=30)

Mikr
organi Zm(?cll ar Mikroorganizmalarin siklik dagilimlan
<2log 2log 2-3log 3-4log 4-5log 5-6log 6>log
TMAB

. _ - 5(%16.67) 10(%33.33)  8(%26.67)  7(%23.33)
Koliform grubu 27(%90) 1(% 3.33)  1(% 3.33) 1(% 3.33) - - -

E. coli 30 (%100) - - - - -
S. aureus 20(%66.67)  3(%10.0)  4(%13.33) 3(%10.0) - -
C. perfringens 30 - - - - -
B. cereus 24 1(% 3.33) 1(% 3.33) 4(%13.33) - -
Maya-kiif - - 2(% 6.67) 14(%46.67) 8(%26.67)  6(%20.0)

Orneklerde mikroorganizma varligi (%) ve Mikroorganizmalarin sayisi (logkob/g)

Pozitif 6rnek sayisi Ortalama Minimum Maksimum
(%)
TMAB 30 (100) 5.01£1.06 3.3 6.58
Koliform grubu 3 (10.00) 0.26+0.63 0 3.25
E. coli TE - - -
S. aureus 10 (33.33) 0.574+1.08 0 3.45
C. perfringens TE - - -
B. cereus 6(20.0) 0.577+1.21 2 4
Maya-kiif 30 (100) 3.977+0.77 2.08 5.6

TE: Tespit edilemedi

Cizelge 2. Biiryan kebaplarina ait fizikokimyasal 6zelikler.

Fizikokimyasal Ortalama Minimum Maksimum

ozellikler
aw 0.938+0.002 0.910 0.961
pH 6.797+0.20 6.40 7.25
O/R 34.053+£22.99 -34.8 46.6
Renk ozellikleri
L 15.857+6.29 4.06 -1.07
a 0.435+0.38 -1.07 0.15
b 6.173+£2.21 1.90 10.52
Kroma 6.196+2.22 1.90 10.56

Biiryan kebap 6rneklerinde tespit edilen TMAB sayis1 Sekil 1°de verilmistir. TMAB sayis1 en
fazla (6.58 logiokob/g) 26. ornekte en diisiik (3.3 logiokob/g) 18 ve 23. orneklerde tespit
edilmistir. Incelenen biiryan kebaplarmnm 7 (%23.3)’sinde TMAB seviyesinin 6 logiokob/g ve
tistiinde oldugu ortaya konulmustur.
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TMAB Sayis1 (log;, kob/g)
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Sekil 1. Biiryan kebaplarina ait TMAB sayis1 (log;okob/g)

Bir¢ok gida maddesinde 10° kob/g’dan fazla toplam bakteri sayis1 varliginda, koku, tat veya
yap1 Ozellikleri yoniinden gidanin bozuldugu ifade edilmektedir. TMAB sayisinin yliksek
olusu gida igerisinde bir¢ok patojenin gelismesine olanak saglayabilmektedir (Temiz, 2015).
Ayrica Biiryan kebaplarinda saptanan pH, a, ve O/R potansiyeli degerleri, bircok
mikroorganizma tiiriiniin rahatlikla gelisebilecegini gostermektedir.

TMAB sayis1 yoniinden biiryan kebaplarinda belirlenen ortalama 5.01 logigkob/g degeri,
Oksiiztepe ve arkadaslar1 (2014)’nin et donerlerinde 4.98 ve tavuk donerlerinde 5.11
logiokob/g olarak belirledikleri degerle yakin benzerlik gostermistir. Korkmaz ve
arkadaslarinin (2018) sigir donerlerinde 6.99 ve tavuk donerlerinde 6.80, Hampikyan ve
arkadaglarmm (2008) 1zgara kebapta 6.73 ve donerlerde 5.72 logiokob/g seviyesinde
belirledikleri degere gore diisilk bulunmustur. Hampikyan ve arkadaslarmin (2008) 1zgara
etlerde 4.40, Sancak ve arkadaslarinin (2020) tavuk donerlerde 4.86, Nemati ve arkadaglarmin
(2008) pismis Bonab kebabinda 3.22 logiokob/g, Kilinggeker ve Kurt (2012) Adiyaman ilinde
geleneksel olarak iretilen kavurmalarda 2.78-4.88 logiokob/g olarak tespit ettikleri
degerlerden yiiksek oldugu saptanmustir.

Ozellikle biiryan kebabinm 1s1l islem gdrmesine ragmen TMAB sayisinin yiiksek ¢cikmasinda,
kuyudan ¢iktig1 ana kadar steril oldugu kabul edilse de, kuyudan ciktiktan sonra biiryan
kebaplarmin sunumunda, askilanma, porsiyonlama, servis gibi asamalarda asgari hijyenik
sartlar1 saglamadigi anlasilmaktadir. Saym (2007) tarafindan Siirt’te yapilan caligmada,
isletmelerde yasanan hijyen eksikliklerinin halk sagligini olumsuz yonde etkileyebilecek
bir¢cok kontaminasyon kaynaklarin belirtilmesi TMAB sayisindaki artis1 destekler niteliktedir.
Ayrica Hallag ve Kilinggeker (2022) Siirtte satilan tavuk kanatlarin bazi biyokimyasal
ozelliklerinin ve patojen Ozellikteki Yersinia tiirlerinin belirlenmesi tizerine yaptiklari
caligmada, halk saglhiginin olumsuz etkilendigi belirtilmektedir. Patojen bu bakterinin varligi
ve yayginhiginin toplam bakteri yiikiinii de 6nemli 6lgiide arttirabilecegini diisiindiirmektedir.

Biiryan kebap orneklerinde tespit edilen Koliform grubu bakteri sayis1 Sekil 2°de verilmistir.

En fazla koliform grubu bakteri sayis1 (3.25 logiokob/g) 20. 6rnekte en az (2 logigkob/g) 27.
ornekte bulunmustur.
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Sekil 2. Biiryan kebaplarina ait Koliform grubu bakteri sayis1 (logiokob/q)

Gida giivenligi ve hijyen indikatorii olarak da bilinen koliform grubu bakterilere ait saptanan
(<2-3.25 logiokob/g) deger, Nemati ve arkadaslarmin (2008) Bonab kebabinda 1.69, Sancak
ve arkadaglarinin (2020) tavuk donerlerde 2.34 logigkob/g olarak saptadiklari degerden
yiiksek, Alcay (2019)’in tavuk donerlerde <10-4x10° kob/g olarak belirledigi degerden diisiik
bulunmustur. Biiryan kebabinda belirlenen koliform grubu bakterilere rastlanma oranlarinin
Oz ve arkadaslarinmn (2014) bulgularina yakm (%13) oldugu belirlenmistir.

Tim bunlardan yola ¢ikarak biiryan kebaplarinda sadece ii¢ ornekte koliform grbu bakteriye
rastlanilmasinda ise 1sil islem sonrasi personel, arag-gere¢ kaynakli bir kontaminasyon
oldugunu diistindiirmektedir.

Yapilan bu ¢alismada, Biiryan kebaplarinda fekal kirlilik belirteci olan E. coli bulunmamustir.
Ancak bazi arastirmacilar (Hampikyan ve ark., 2008; Yal¢in ve Can, 2013; Korkmaz ve ark.,
2018; Algay, 2019; Sancak ve ark., 2020) tarafindan 1s1l islem goéren et yemekleri veya
donerlerde E. coli’yi farkli seviyelerde belirlemislerdir. Bu durum kebap elde edildikten sonra
fekal bulas1t oldugunu gostermektedir. Biiryan kebabmin E. coli’yi igermemesinin nedeni
ikinci 1s1l islemle bakterinin uzaklastirilmas: veya fekal kontaminasyonun olmadigiyla
aciklanabilir. Bu sebeple Biiryan kebaplarmin E. coli yoniinden giivenilir oldugu s6ylenebilir.

Biiryan kebap Orneklerinde belirlenen S. aureus sayisi Sekil 3’de verilmistir. En fazla S.
aureus sayist (3.45 logiokob/g) 24. drnekte en diisiik ise (2 logiokob/g) 4, 20 ve 29. 6rneklerde
bulunmustur.
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Sekil 3. Biiryan kebaplarina ait S. aureus sayisi (logiokob/g)

Gida giivenligi ve hijyenin gostergesi olan S. aureus, bu arastirmada Orneklerin 10
(%33.33)’unda  2-3.45 logigkob/g seviyesinde saptanmistir. Tirk Gida Kodeksi
Mikrobiyolojik Kriterler Tebligi (Anonim, 2009)’ne gore Isil islem gormiis et iirinlerinde
koagiilaz pozitif S. aureus sayismm 5 6rnegin 2’sinde maksimum 10° kob/g seviyesinde
olmas1 gerektigi bildirildiginden bu ¢aligmada incelenen 3 6rnegin (%10) teblige uymadigi
belirlenmistir. Saptanan 2-3.45 log;okob/g degeri, Yalgin ve Can (2013) tarafindan koagiilaz
pozitif S. aureus yoniinden Adana kebaplarda <1.0-4x10° belirledigi degerden diisiik, doner
kebaplarinda <1.0-1x107, tantunilerde <1.0-1x10? kob/g olarak tespit ettikleri degerlerden
yiiksek bulunmustur.

Bu c¢alismada S. aureus’a rastlanma sikligi (%33.33), Yal¢in ve Can (2013)’nin Adana
kebaplarda, tantuni ve donerde sirasiyla %28, 16 ve 8 olarak belirledikleri degerden yiiksek
cikmustir.

Yine bu galismada saptanan S. aureus sayismin Nemati ve arkadaslar1 (2008)’nin Bonab
kebaplarinda 1.71 logjokob/g, Algay (2019)’in tavuk donerlerde 2.12 logigkob/g olarak
belirlemis olduklar1 degerlerden yiiksek bulunmustur.

Hampikyan ve arkadaslari (2008) izgaralik koftelerde S. aureus varligina %20 oraninda
rastladiklarmi, sayisinmn ise <1x10%-2.x10* kob/g araliginda oldugunu, kebaplarda ise S.
aureus’a rastlanma sikligmin %15, sayismin ise <1 .0-5.8x10° kob/ g oldugunu, doner ve 1zgara
etlerde ise rastlamadiklarini bildirmislerdir. Yapilan bu ¢alismada S. aureus’a rastlanma
sikliginin arastirmacilara gore yiiksek oldugu belirlenirken, bakteri yiikiiniin diisiik oldugu
saptanmustir. Diger taraftan, S. aureus sayisini Sancak ve arkadaslar1 (2020) tavuk donerlerde
4.0, Stafilokokla birlikte mikrokok sayilarmi Oksiiztepe ve arkadaslar1 (2014) kirmiz1 et
donerlerde 3.71, tavuk donerlerde 3.89 logigkob/g olarak belirledikleri bulgularina gore diisiik
bulunmustur.

Yapilan bu ¢calisma ile bahsedilen ¢alismalar arasindaki farkliliklarin ortaya ¢ikmasinda, basta
irtin gruplarmin farkli olmasi, buna bagl degisik proses siireglerinin olmasi yaninda
isletmelerin hijyenik kosullar1 siralanabilir. Nitekim Stafilokok kontaminasyonlarinin baslica
sebebi igletmelerde gorevli personel veya kontamine arag-gereglerin olmasidir. Zira
Stafilokoklarin 1s1l islem sonrasi bulasisinin, c¢ogunlukla personel kaynakli oldugu
bilinmektedir. Tiiketime sunulan biiryan kebaplarmin tartim-porsiyonlama-servisi-paketleme
esnasinda personelin ciplak el ile temasi, para aligverislerinin genellikle biiryani servise
hazirlayanin gdzlemlenmis olmasi bu goriisii desteklemektedir. Bu yilizden, S. aureus
sayisinin yiiksek ¢ikmasinda personel hijyenindeki aksakligin 6nemli rol oynayabilecegi
anlagilmaktadir. Ayrica diger arastirmacilarin bulgularindan farklhilik gdstermesinde etkenin
izolasyon ve tanimlanmasinda kullanilan metotlar ile Srneklerin sayismin etkili oldugu
diisiiniilmektedir

Clostridium perfringens yoniinden bu ¢aligmada oldugu gibi bazi arastirmacilar (Nemati ve
ark., 2008, Oksiiztepe ve ark., 2014; Yesilel, 2021) tarafindan yapilan calismalar ile benzer
sonuglar dogrultusunda {iriinlerde etken bulunamamistir. TGK tebligi (Anonim, 2009)’ne
gore; tiiketime hazir gidalarda Clostridium perfringens 5 érnegin 2’sinde en fazla 10° kob/g
diizeyinde bulunmasi gerektigi belirtildiginden, Biiryan kebaplarinin C. perfringens yoniinden
uygun oldugu tespit edilmistir. Ancak Elmali ve arkadaslari1 (2005) tarafindan Kars’ta
tiiketime sunulan donerlerde <10%-10° logyokob/g seviyelerinde Clostridium perfringens
belirlediklerini, Korkmaz ve arkadaslar1 (2018) ise sigir ve tavuk donerlerinin %2.6’sinda
3.15+0.1 logiokob/g seviyesinde oldugunu bildirmislerdir. Cesitli triinlerde, 6zellikle 1s1l
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islem gormiis tiriinlerde C. perfringens varligimmn fekal kirliligin gostergesi olmakla birlikte,
basta hammadde olan etin ya bir sekilde bagirsak igerigiyle kontamine oldugu, yada personel
kaynakli bir bulasmin oldugunu géstermektedir. Ozellikle 1s1l islem ile sporlarinmn varhig
vejatatif forma gegerek c¢ogalip enfeksiyon ve/veya intoksikasyonlara da neden
olabilmektedir. Biiryan kebabinda Clostridium perfringens’e rastlanilmamasinda E. coli ile
benzer sekilde personel, arag-gerecler araciligiyla bulagisinin olmayisi veya etkenin fakiiltatif
anaerob 6zelligi nedeniyle kebaplarin oksijenle temasinin saglanmasi seklinde aciklanabilir.

Incelenen biiryan kebabi &rneklerinde Bacillus cereus sayis1 ve sikhik durumu Sekil 4’te
verilmistir. En yiiksek deger (4.0 logiokob/g) 4. drnekte ve en diisiik degere (2.0 logiokob/g)
ise 21. ornekte belirlenmistir.
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Sekil 4. Biiryan kebaplarina ait Bacillus cereus sayis1 (logiokob/g)

Bacillus cereus. yine bu ¢alismada 6 (%20) o6rnekte 2 ila 4 logigkob/g seviyelerinde tespit
edilmistir. TGK (2009) tebligine gore; tiikketime hazir gidalarda Bacillus cereus’a 5 6rnegin
2’sinde en fazla 10° kob/g seviyesinde izin verilmesi bildirildiginden, bu ¢alismada sadece bir
ornegin tebligde belirtilen limiti astigi, {i¢ 6rnegin ise limit sinirinda oldugu saptanmistir.
Bacillus cereus’a rastlanma sikligi yoniinden Korkmaz ve arkadaglarinin (2018) sigir ve tavuk
donerlerde toplamda %2.6, Yildirim ve Bigakg1 (2018)’nin et yemegi drneklerinde %1.36, Oz
ve arkadaslarinin (2014) hazir yemeklerde %13, Yal¢in ve Can (2013)’1n doner kebapta %8,
tantunide %16 olarak bulduklar1 degerden yiiksek bulunmustur. Ancak Yal¢in ve Can
(2013)’1n Adana kebaplarinda belirledikleri orandan (%28) diisiik seviyede bulunmustur.
Bacillus cereus sayisi bakimmdan bu ¢alisma Oz ve arkadaslar1 (2014) nin bulgulartyla (10*-
10* kob/g) benzerlik gosterirken, Korkmaz ve arkadaslari (2018) nin bulgularindan (3.15log),
Elmali ve arkadaslarmin (2005) pismis donerlerdeki bulgularindan (<10%-10° kob/g) diisiik
bulunmustur. Diger yandan, Vazgeger ve arkadaglar1 (2004) nin belirledigi degerden (<10%/g)
yiiksek seviyede belirlenmistir. Bu durum B. cereus’un {iriin isleme prosesi, siiresi ve 1sil
islem etkinligine bagli olmakla beraber ham maddenin mikrobiyolojik kalitesi veya hava-toz
kaynakli bir bulaginin  varligmmi  diigiindlirmektedir. Bunlarin  disinda  biiryanlarin
porsiyonlanmasinda  kullanilan bigaklarin, tepsilerin, terazinin yeterince dezenfekte
edilemeyisleri, bliryanin uygun olmayan sicaklik ve siirelerde bekletilmesi, ikinci bir 1s1l
islemin yeterli olmadig1 veya bakteri sporlarmnin vejetatif forma gectikleri soylenilebilir.
Biiryan kebaplarinda B. cereus varligmm Su aktivitesi ile pH degerlerinden de 6nemli derece
etkilendigi anlagilmaktadir.
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Biiryan kebaplarinda tespit edilen maya-kiif sayis1 Sekil 5°de verilmistir. Maya-kiif sayis1 en
yiiksek (6.0 logigkob/g) 1. ve 2. ornekte ve en diisiik (2.08 logiokob/g) de 29. o6rnekte
saptanigtir.

Maya-kiif sayisi (log;, kob/g)

O P N W A~ o o N
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Sekil 5. Biiryan kebaplarina ait maya-kiif sayis1 (logiokob/q)

Incelenen Biiryan kebaplarmnm tamaminda maya-kiif sayis1 2.8-6 logiokob/g araliginda
bulunmustur. Maya-kiif sayis1 yoniinden; Tiirk Gida Kodeksi (Anonim, 2009) tebliginde 1s1l
islem gormiis et Uriinlerinde belirtilen limitlere gore sadece iki (%6.67) 6rnegin uygun oldugu
belirlenmistir. Bu g¢alismada belirlenen maya-kiif sayisi, Nemati ve arkadaslarmin (2008)
Bonab kebabinda 3.39, ile Sancak ve arkadaslar1 (2020) nin tavuk donerlerde 2.39, Oksiiztepe
ve arkadaslarinin (2014) kirmizi et donerlerinde 3.34, Elmali ve arkadaslarinin (2005) pismis
donerlerde <2-5 logigkob/g olarak belirledikleri degerden yiiksek bulunmustur. Ancak bu
calismada saptanan maya-kiif sayis1; Oksiiztepe ve arkadaslarmm (2014), tavuk donerlerinde
belirledigi 4.05 logiokob/g degerle yakin benzerlik gostermistir. Biiryan kebaplarinda maya-
kiif sayismin yiiksek c¢ikmasi, isletmede biiryanlarin hava-toz kaynakli kontaminasyon
kaynaklarina uzun siire maruz kaldigin1 ve uygun muhafazanin olmadigini diisiindiirmektedir.
Nitekim istatistiksel olarak TMAB sayis1 artisinin maya kiif sayisin1 p<0.05 seviyesinde
etkiledigi belirlenmistir.

Orneklerin a,, ve pH degerlerine ait sonuclar Sekil 6’da verilmistir. Bu sonuglara gére Biiryan
kebap orneklerinin isletmeler yoniinden pH ve a, degerlerinin anlamhi farklhilik (p>0.05)
gostermedikleri belirlenmistir. Analiz edilen Orneklerde ay degeri en diisiik (0.910) 14.
ornekte ve en yiiksek (0.961) olarak 20 ile 28. drneklerde saptanmistir. Ayrica en diisiik pH
degeri (6.4) 15. 6rnekte, en yiiksek deger (7.25) 18. 6rnekte tespit edilmistir.
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Sekil 6. Biiryan kebaplarina ait a,, ve pH degerleri

Su aktivitesi (aw) gidalarda mikrobiyel gelismeyi etkileyen en 6nemli i¢ faktorlerden biri olup,
raf Omriiniin belirlenmesinde yaygin olarak kullanilmaktadir. Su aktivitesi degerinin
minimum 0.80 oldugu siirece gidalarda maya-kiif, bozulmaya neden olan bakteriler ile bircok
patojenin gelismeleri s6z konusudur. Bu ¢alismada su aktivitesi degeri 0.910-0.961 arasinda,
ortalama 0.938 seviyesinde tespit edilmistir. En diisiik deger 14. 6rnekte en yiiksek deger de
28. ornekte belirlenmistir. Belirlenen su aktivitesi degerleri istatistiksel olarak isletmeler
arasinda anlamh (p<0.01) fark gostermistir. Saptanan a, degerlerinin yliksek olmasi
sonucunda maya-kif ile beraber diger mikroorganizma gruplarinin da yiiksek sayilarda
oldugu, biiryan kebaplarinimn raf 6mriiniin uzun olmadig1 ve kebapta kullanilan karkas etlerin
yeterince olgunlastirilmadigir anlagilmaktadir (Cizelge 1). Saptanan bu deger, Yesilel
(2021)’in biiryan kebaplarinda 0.963 ve Sancak ve arkadaslarinin (2020) tavuk donerlerde
0.985 olarak belirledikleri degerden diisiikk bulunmustur. Biiryan kebaplarmm pandemi
doneminde satislarin azalmasi ve kebaplarin uzun siire bekletilmesi sonucunda su
aktivitesindeki azalmanin baslica nedeni olabilir. Ayrica tavuk donerlerine gore diisiik
¢ikmasi, tirtinlerin farkli olusu ile islenme-siire¢ farkliligina baglanabilir.

Mikroorganizmalarin gelisiminde 6nemli rol oynayan i¢ faktorlerden biri de pH'dir. Bu
calismada pH degeri 6.40-7.25 arasinda, ortalama 6.797 olarak tespit edilmistir. Biiryan
kebaplar1 arasinda istatistiki olarak anlamli bir fark (p>0.05) belirlenmemistir. En diisiik pH
15. en yiiksek ise 18. drnekte bulunmustur. Belirlenen bu pH degerlerinin bozulmaya neden
olan mikroorganizmalar yaninda bir¢ok patojenin de rahatlikla gelisebilecegini
gostermektedir. Nitekim biiryan kebaplarinda saptanan mikroorganizmalarin yayginligi bu
gorlisii desteklemektedir (Cizelge 1). Biiryan kebap Orneklerinde belirlenen pH (6.797)
degeri, Yesilel (2021) tarafindan sabah alinan 6rneklerde 6.523 ve 6glen alinan 6rneklerde ise
6.5410larak belirlenen degerden yiiksek bulunmustur. Yesilel'in de belirttigi gibi 6rneklerin
alim zamaninin pH degerinde (p<0.01) etkili oldugu anlasilmaktadir. Yapilan bagka bir
caligmada, Adiyaman kavurma Orneklerinin pH yoniinden de istatistiksel olarak Onemli
farklilik (p<0.01) gosterdigi belirtilmistir (Kilinggeker ve Kurt, 2012). Ayrica pandemi
stirecinde biiryan kebaplarinin normal siirelere gore daha fazla bekletildigini ve mikrobiyal
aktivite nedeniyle pH degerinde artislarin olacagini diisiindiirmektedir. Yine Sancak ve
arkadaslarinin  (2020) tavuk donerlerde 6.12, Nemati ve arkadaslarmin (2008) Bonab
kebabinda 6.45, Kilingceker ve Kurt (2012) geleneksel Adiyaman kavurmasinda genellikle
6'nin lizerinde, en fazla 6.52 olarak belirledikleri pH degerinden yiiksek bulunmustur. Bu
durum, {irtin farklilig1 ile {irtine uygulanan iglemlerle agiklanabilir.
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Biiryan kebaplarinda belirlenen O/R potansiyel degerlerine ait sonuglar Sekil 7’ de verilmistir.
Bu sonuglara gore isletmeler yoniinden Biiryan kebap orneklerine ait O/R degerleri anlaml1
fark (p<0.05) gostermistir. Analiz edilen orneklerde en diisik O/R degeri (-34.8 mV) 16.
ornekte, en yiiksek deger (46.6 mV) 6. 6rnekte bulunmustur.

o FAATET N A

10 I

10412345678 9101112131415061711§192021222324 2526171282930

O/R potansiyeli (mV)

Ornekler

Sekil 7. Biiryan kebaplarina ait oksidasyon-rediiksiyon potansiyeli degerleri

Mikrobiyel aktivitede bir diger 6nemli i¢ faktér de oksidasyon-rediiksiyon (O/R)
potansiyelidir. Yani gidanin elektron kaybetme (oksidasyon), elektron kazanma (rediiksiyon)
yetenegi de denilebilir. Bir diger deyisle aerobik mikroorganizmalar pozitif, anaerobik
mikroorganizmalar da negatif deger alirlar. Yapilan bu ¢alismada -34.8 ila 46.6 arasinda
degisen ortalama 34.053 mV seviyesinde belirlenen O/R potansiyeli degeri, hem aerob hem
de anaerob mikroorganizmalarin gelisebildiginin gostergesi olarak anlasilabilir. Nitekim
Cizelge 1°de tespit edilen anaerob ve acrob mikroorganizmalarin varlig: ile sayis1 bu goriisii
destekler niteliktedir.

Biiryan kebaplarma ait renk L, a, b ve kroma degerleri Sekil 8-9°da verilmistir. Istatistiksel
olarak Biiryan kebap orneklerinin isletmeler yoniinden sadece a degerlerinde anlamli farklilik
(p<0.01) belirlenmistir. Analiz edilen 6rneklerde L degerinin en diisiik (4.06) 25. 6rnekte ve
en yiiksek degerinin (25.9) 10. 6rnekte, a degerinin en diisiik (-1.07) 29. 6rnekte ve en yiiksek
degerin (0.15) 18. 6rnekte, b degerinin en diisiik (1.9) 25. 6rnekte ve en yiiksek (10.52) 6.
ornekte tespiti yapilmistir. Ayrica kromanm en diisiik (1.9) degeri 25. 6rnekte belirlenirken en
yiiksek degeri (10.56) de 6. 6rnekte belirlenmistir.

146



ADYUTAYAM Cilt 10, Sayr 2: 135-151, 2022 HALLAC, B.

15 mL

10 ma

12345678 9101112131415161718192021222324252627282930

Ornekler

Sekil 8. Biiryan kebaplarina ait L, a ve b degerleri
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Sekil 9. Biiryan kebaplarina ait kroma degerleri

Gida maddelerinde en 6nemli kalite 6zelliklerinden birisi de renktir. Bu ¢aligmada biiryanlara
ait saptanan st renk degerleri yoniinden ortalama L, a, b ve kroma degerleri sirasiyla 15.857,
-0.435, 6.173, 6.196 olarak belirlenmistir. Tespit edilen renk degerlerine goére biiryan
kebaplarmin daha kirmizi veya koyu oldugu anlagilabilir. Renk degisimlerindeki farkliliklarin
temelinde bu ¢alisjmada sadece tist renk Ozellikleri belirlendigi, ayrica biiryanlarin
mikrobiyolojik yiikii, 6rneklerin alim zamani, drneklerin bekletilme siiresi, yag icerikleri ve
1s1l islem etkinligi gibi faktorlerin dnemli rol oynayabilecegi diisliniilmektedir.

Biiryanlara ait Yesilel (2021) tarafindan yapilan ¢alismada ortalama renk L, a, b ve kroma
degerlerinin swrasiyla 21.152, -1.011 ve 7.634 olarak saptamis olmasi, bu ¢aligmaya gore daha
acik, daha yesil ve sar1 renklerinin hakim oldugunu isaret etmektedir. Bunun nedeninde ise
pandemi Oncesi biiryan kebaplarmin daha uzun siire bekletilmemesi, miisteri yogunlugunun
fazlaligina bagl ikinci 1s1l islem siiresinin az olmasi gibi faktorlere baglanabilir.

Renk 6zellikleri agisindan 1s1l islem gormiis et iirlinlerinde yapilan ¢alismalarin kisith oldugu
tahmin edilmektedir. Ergoniil ve arkadaslar1 (2012) tarafindan geleneksel ve siirekli islemlerle
tiretilen sigir et donerlerinin L, a ve b degerlerini sirasiyla, 45.1, 4.5, 19.3, 53.4, 3.0, 20.3
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olarak belirlediklerini, boylece geleneksel iiretilen donerlerin renklerinin daha koyu oldugunu
ortaya koymuslardir. Bu ¢alismada saptanan L, a ve b degerleri dikkate alindiginda, donerlere
gore daha koyu renkte oldugunu (L diisiikk), a degerine gore donerlerin daha kirmizi, b
degerine gore sarilik degerinin fazla oldugu anlasilmaktadir. Buradaki farkliliklarin basinda
biiryanda tuz ve suyun diginda baska bir katki maddesinin kullanilmamasi, donerin terbiye
edilmesinde kullanilan gesitli katki maddeleri, 1s1l iglem tipi gibi sebepler sayilabilir.

4. SONUC ve ONERILER

Bu calisma, ilk ve kapsamli olarak mikrobiyolojik yonden hijyen indikatdrleri ile bazi 6nemli
gida patojenlerin varli§i1 ve yaygmliginin tespit edilmesi agisindan onem tagimaktadir. Bu
calisgmada biiryan kebaplarinda E. coli ve Clostridium perfringens gibi patojenler
bulunamamstir. Ancak Stafilokok, koliform ve Bacillus cereus gibi bakterilerin saptanmis
olmasi, bu triinlerin tiiketimine baglh tiiketici saghgimni risk edebilecegini gostermektedir.
Incelenen biiryan kebap orneklerinin 7 (%23.3)’sinin TMAB sayisi, ii¢iiniin S. aureus,
dordiiniin B. cereus ve 28 (%93.3)'inin maya-kiif sayis1 yoniinden TGK mikrobiyolojik
kriterler tebligine uymadigi belirlenmistir.

Isil islem gbrmiis biliryan kebabinda bu mikroorganizmalarin goriilmesi, biiryan kebabmin
kuyudan c¢iktiktan sonraki tiim asamalarda isletme ve personel hijyeni eksikligi/ihmalinden
kaynaklandig1 anlasilmaktadir.

Ayrica pH ve ay degerindeki artis, TMAB ile maya kiif sayisinin artmasina neden olmustur.
Bundan dolayi, biliryanin mikrobiyolojik kalitesinin diisiik ve kolay bozulabilir oldugu
anlasilmaktadir. Biiryan kebabinda tespit edilen patojen ve bozulma etmeni
mikroorganizmalarin  sayisi, germinasyon siiresi dikkate alindiginda; irlinlin fazla
bekletilmeksizin en kisa siirede tiiketilmesi gerektigini ortaya koymustur.

Bu kapsamda, kebap i¢in islenecek etlerin 6liim sertligini tamamlamalar1 saglanarak pH ve a
degeri dustiriilmeli, isletmede gorevli personelin portér muayeneleri yapilmali, isletme-gida
ve personel hijyeni kurallarina asgari diizeyde uyulmalidir. Ayrica tekrarl 1sitmanin 6zellikle
sporlu bakterilerin tiremesini tesvik edecegi unutulmamali, Uiretici ve tiiketicilerin farkindalik
diizeylerinin arttirilmasima yonelik rutin ¢calismalar yapilarak ve ¢esitli hijyen egitimlerine hiz
verilerek bilinglendirilmelerine katki sunulmalidir.
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OZET

Bugday, iilkemizde tarimi yapilan en yaygin kiiltiir bitkisinden biri olup insanligin en 6nemli besin kaynagi
durumundadir. Bugday diinyada besinlerden saglanan kalorinin yaklasik % 20’sini olusturmaktadir. Ulkemizde
bugday tiretimini kalite ve kantite yoniinden olumsuz yonde etkileyen ve bugdayin ana zararlist durumunda olan
Siine Eurygaster integriceps Put. (Heteroptera; Scutelleridae), her yil 6nemli ekonomik kayiplara neden
olmaktadir. Siine ile yeterli miicadele yapilmadigi takdirde hububatta % 100'e varan oranlarda zararlar
olusturabilmektedir. Siine’yi dogada baski altina alan 6nemli dogal diismanlar bulunmaktadir. Bu dogal
diismanlardan biriside Tachinidae familyasina ait ergin parazitoit tirleridir. Bu ¢alismada, 2020 ve 2021
yillarinda Adiyaman Nemrut Kislaginda kislak bitkileri altindan toplanan Tachinidae pupalarmin tiirleri
belirlenmeye ¢alisilmistir. Calisma sonucunda, hem yazlama déneminde, hem de kiglama déneminde Eliozeta
helluo Fabricius, Phasia subcoleopterata Linnaeus, Ectophasia oblonga Robineau ve Desvoidy), Elomya
lateralis Meigen ve Cylindromyia brassicaria (Fabricius) olmak {izere 5 tiir tespit edilmistir. Bu tiirlerden en
yaygin tiirtin H. helluo oldugu bunu P. subcoleopterata’nin takip ettigi belirlenmistir. E. oblonga, E. lateralis ve
C. brassicaria tiirlerinin yazlama déneminde bulundugu ancak bunlarin bulunma oranlarmm H. helluo ve P.
subcoleopterata’ya gore ¢ok diisiik diizeyde oldugu tespit edilmistir.

Anahtar Kelimeler: Siine, Eurygaster integriceps, dogal diisman, parazitoit, Tachinidae

SPECIES OF ADULT PARASITOIDS OF SUNN PEST (Diptera: Tachinidae) IN
AESTIVATION AND OVERWINTERING PERIOD IN ADIYAMAN NEMRUT
OVERWINTERING SITE

ABSTRACT

Wheat is one of the most common cultivated crops in our country and is the most important food source for
humanity. Wheat constitutes about 20% of the calories provided from food in the world. Sunn Pest Eurygaster
integriceps Put, (Heteroptera; Scutelleridae) which is the main pest of wheat and adversely affects wheat
production in our country in terms of quality and quantity cause significant economic losses every year. If
sufficient control is not made against Sunn pest, it can cause up to 100% damage in cereals. There are important
natural enemies that suppress the Sunn pest in nature. One of these natural enemies is Tachinidae adult
parasitoids of Sunn pest. In this study, the species of Tachinidae pupae collected under overwintering plants in
Adiyaman Nemrut overwintering plants were tried to be determined. According to the findings, 5 species were
identified, including Eliozeta helluo Fabricius, Phasia subcoleopterata Linnaeus, Ectophasia oblonga Robineau
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ve Desvoidy), Elomya lateralis Meigen and Cylindromyia brassicaria (Fabricius), both in the aestivation and
overwintering period. It was determined that the most common species among these species was H. helluo,
followed by P. subcoleopterata. It has been determined that E. oblonga, E. lateralis and C. brassicaria species
are present in the both period, but their incidence rates are very low compared to H. helluo and P.
subcoleopterata.

Keywords: Sunn pest, Eurygaster integriceps, natural enemy, parazitoit, Tachinidae

1. GIRIS

Bugday, (Triticum aestivum L.), iilkemizin en 6nemli tarmmsal iiriinlerinden biri olup yilda
yaklasik 14 - 15 milyon hektar ekim alanma sahiptir (Anonim, 2013). Ulkemizde bugdayin
gerek Kkalitesini ve gereksede kantititesini etkileyen en 6nemli zararlis1 Siine [Eurygaster
integriceps (Heteroptera: Scutelleridae)]’dir (Diraman, 2010). Siine, Tiirkiye'de bugday ekimi
yapilan alanlarin yaklasik % 75’inde ya zarar yapmakta yada tehdit olusturmaktadir. Kislamis
ergin Siine bugday bitkilerinin kok bogumlarmda “Kurt Bogazi1” ve saplarinda emgi yaparak
“Akbasak” zararina dolaysiyla da bugdaymn kurumasina ve liimiine neden olur (Lodos, 1982;
Memisoglu ve Ozer, 1992; Islamoglu, 2012). Ancak asil zarar yumurtadan yeni ¢ikan bireyler
(nimf) tarafindan yapilir. Yeni nesil erginlerin beslenmesi esnasinda sertlesen tanenin
yumusatilmasi i¢in proteinaz enzimi salgilanir (Kretovich, 1944). Normalde inaktif olan bu
enzim, unun ekmek yapimi igin fermantasyonu esnasinda aktif duruma gecer ve hamurun
kabarmamasina neden olur (Lorenz ve Meredith, 2000). Bu tip bugdaylar ekmek yapimindan

ziyade hayvan yemi olarak kullanilmaktadir. Bu da 6nemli ekonomik zarara neden olmaktadir
(Karababa ve Ozan, 1998).

Stine’nin hayat donemi aktif ve pasif donem olmak iizere iki kisma ayrilir. Aktif donemini
ovalarda ve bugday tarlasinda gegirmesine karsilik pasif donemini daglarda kislak bitkilerinin
altinda yar1 veya tam diyapoz halinde gegirir (Lodos, 1982). Pasif donemde de yazlama ve
kislama donemi olmak tizere iki kisimda gerceklesir. Yazlama donemi ortalama 1800 - 2000
m yiikseklikteki kislak bitkilerinin altinda yar1 diyapoz halinde gegirirler. Ancak Siine kisin
asir1 sogugundan korunmak i¢in ortalama 900 - 1000 metre yiikseklikteki alanlara gé¢ ederek
sonbaharm ve kisin biiyiikk bir kismmi burada gegirir. Bu donem, kislama dénemi olarak
adlandirilir ve bu dénemde Siine tam diyapoz dénemindedir (Lodos, 1982; Memisoglu ve
Ozer, 1992).

Adiyaman Nemrut Kislaginda Siine’yi baski altina alan birgok dogal diigman tiirii
bulunmaktadir. Bu dogal diisman kompleksi igerisinde ¢ok Onemli endoparazitoit tiirler
bulunmaktadir. Bu parazitoitlerin tiirlerinin ve etkinliklerinin belirlenmesi Siine’nin biyolojik
miicadelesi bakimindan olduk¢a 6nemlidir. Bu nedenle bu ¢alismada Tiirkiye’nin en 6nemli
kislaklardan biri olan Nemrut Kislaginda Siine’nin dogal diigmanlar1 arasinda yer alan
Tachinidae familyasina ait tiirlerinin belirlenmesi amaglanmistir. Calismada elde edilecek
verilerin Siine’nin miicadelesinde 6nemli katkilar sunacagi diigiiniilmektedir.

2. MATERYAL VE METOT

Caliymanin materyalini ¢esitli ebatlarda plastik kavanozlar, petri kaplari, pamuk, pens ve
steril su olusturmustur.
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2.1 Yazlama Doneminde Yapilan Calismalar

Yazlama donemindeki ¢alismalar, 2020 ve 2021 yillarinda Siine’nin bugday tarlalarmdan
kislaklara tamamen ¢ekildigi Haziran ay1 ortalarindan itibaren baslamis ve Ekim ay1 basina
kadar devam ederek, bu amagla her ay 6rnekleme yapilmistir. Adiyaman Nemrut Kiglagmin
1600 — 1800 yiiksekliginde bulunan Zirotu (Noea spinosissima Moqg.), Kirpi geven
(Astragalus dipthterites), Kirpiotu (Acantholimon sp.) ve Gevende (Astragalus sp.) gibi en
az 10 kiglak bitkileri kontrol edilerek, bitki altlarinda bulunan Tachinidae pupalari
toplanarak laboratuvara getirilmistir. Laboratuvara getirilen Tachinidae pupalari her biri ayri
ayr1 petri kaplarinda olmak iizere oda sicakliginda kiiltiire alinmistir. Petri kaplarinda
gerekli rutubetin saglanmasi i¢in i¢lerine su emdirilmis pamuk konmus ve erginler ¢ikincaya
kadar da oda sicakliginda bekletilmistir (Islamoglu ve Kornosor, 2003) Kiiltiirden elde
edilen erginler ayr1 ayr1 kaydedilerek, etiketlenmis ve teshis i¢in koleksiyonlar
hazirlanmistir.

2.2. Kislama Doneminde Yapilan Calismalar

Kislama donemindeki ¢alismalar, 2020 ve 2021 yillarinda Siine’nin yazlama dénemini
bitirdigi Ekim ayindan itibaren baslanmistir. Bu donemde daha ¢ok kislagin 900 — 1200
metre yiikseltide bulunan Siine, Mart ay1 sonuna ovalara go¢ etmektedir. Ekim — Mart ay1
sonuna kadar her ay en az 10 tane Zmotu (Noea spinosissima Moq.), Kirpi geven
(Astragalus dipthterites), Kirpiotu (Acantholimon sp.) ve Gevende (Astragalus sp.) gibi
kislak bitkisi kontrol edilerek altinda bulunan Tachinidae pupalar1 toplanarak laboratuvara
getirilmistir. Eger kislak bitki ortiisii mese, cam gibi olan yerlerde ise, en az 1 m? alan 3 — 5
cm derinlige kadar esilenerek Tachinidae pupasi aranmis ve bulunan pupalar toplanarak
laboratuvara getirilmistir. Laboratuvara getirilen pupalar her biri ayr1 ayr1 petri kaplarinda
ve oda sicakliginda kiiltiire alinmistir. Petri kaplarinda gerekli rutubetin saglanmasi icin
iclerine su emdirilmis pamuk konmus ve oda sicakhiginda erginler ¢ikincaya kadar da
bekletilmistir (Islamoglu ve Kornosor, 2003). Kiiltiirden c¢ikan erginler ayr1 ayri
kaydedilerek, etiketlenmis ve teshis i¢in koleksiyonlar1 hazirlanmistir. Her iki ¢alismadan
elde edilen Tachinidae parazitoit tiirlerinin teshisleri koleksiyonumuzda bulunan 6rneklerle
karsilastirilarak tarafimizdan yapilmastir.

3. BULGULAR VE TARTISMA

3.1.Yazlama Déoneminde Yapilan calismalar

Adiyaman ili Nemrut Kislaginda kiglak bitkileri altindan yazlama doneminde toplanan
Tachinidae puplarindan elde edilen parazitoit tiirleri ve bulunma oranlar1 Sekil 1° de
verilmistir.

Calismanm yiriitiildiigii yillarinda Nemrut kislaginda Haziran ayinda kislak bitkileri altindan
toplam 2020 yilinda 10, 2021 yilinda 18 olmak iizere toplam 28 Tachinidae pupasi
toplanmustir. Her iki yilda da bu pupalardan Eliozeta helluo Fabricius, Phasia subcoleopterata
Linnaeus, Ectophasia oblonga (Robineau ve Desvoidy) ve Elomya lateralis Meigen olmak
lizere 4 Tachinidae tiirii belirlenmistir. Bu dort tiir icerisinde her iki yilda da en yiiksek
bulunan tiiriin H. helluo oldugu tespit edilmistir. H. helluo’nun popiilasyondaki oran1 2020
yilinda % 50, 2021 yilinda ise % 44 oldugu tespit edilmistir. P. subcoleopterata’nin bulunma
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oranlar1 ise 2020 yilinda % 30, 2021 yilinda ise % 28 oldugu belirlenmistir. E. oblonga her iki
yilda da bulunmasina ragmen H. helluo ve P. subcoleopterata ya gore oldukea diisiik diizeyde
kaldig1 saptanmistir. Buna gore 2020 yilinda E. oblonga’nin bulunma oraninin % 10 ve 2021
yilinda da %16 oldugu belirlenmistir. Ancak c¢alisma siiresince en diisiik popiilasyon
yogunlugunun E. lateralis ait oldugu tespit edilmistir. E. lateralis’in 2020 yilinda bulunma
orant % 10, 2021 yilinda % 11 oldugu saptanmustir.

30
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20 20

15 15
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Sekil 1. Adiyaman ili Nemrut Kislaginda yazlama doneminde kislak bitkileri altindan
toplanan Tachinidae pupalarinin tiirleri ve bulunma sayilari

Temmuz ayinda yapilan caligmalarda, E. helluo, P. subcoleopterata, E. oblonga ve E.
lateralis’in yaninda Cylindromyia brassicaria (Fabricius) olmak iizere 5 Tachinidae tiirii
belirlenmistir. Calismada, 2020 yilinda toplam 30 adet, 2021 yilinda ise toplam 36 adet olmak
tizere toplam 66 adet Tachinidae parazitoit pupasi toplanmistir. Ayni sekilde, 2020 yilinda H.
helluo’nun popiilasyondaki payr 2020 ve 2021 yillarinda % 50 olurken, P.
subcoleopterata’nin popiilasyondaki pay1 2020 yilinda % 30, 2021 yilinda ise % 27 olarak
saptanmigtir. E. oblonga’nin 2020 yilinda % 10, 2021 yilinda ise % 11loldugu belirlenmistir.
E. lateralis’in 2020 yilinda popiilasyondaki pay1 % 7 bulunurken, 2021 yilinda ise % 8 olarak
tespit edilmistir. Genellikle Dut kimili (Dolycoris baccarum L.)’nin parazitoiti olan C.
brassicaria’nin 2020 yilindaki pay1 % 3, 2022 yilindaki pay1 ise % 6 oldugu belirlenmistir.

Agustos ayinda yapilan kislak ¢aligmalarda 2020 yilinda toplam 47 adet Tachinidae parazitoit
pupasi toplanmistir. Bu Tachinidae tiirii pupalarindan % 43’niin H. helluo, % 27’sinin P.
subcoleopterata, % 13’iiniin E. oblonga, % 11, E. lateralis, % 2’sinin C. brassicaria oldugu
belirlenmistir. Benzer sekilde 2021 yilinda yapilan ¢alismalardan ise 60 adet Tachinidae
pupasi elde edilmistir. Bunlardan % 43’iniin H. helluo, % 27’sinin P. subcoleopterata, %
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13’iniin E. oblonga, % 10’unun E. lateralis ve % 7’sinin C. brassicaria oldugu tespit
edilmistir.

Yazlama déneminin son ay1 olan Eyliil ayinda yapilan ¢aligmalarda ise, 2020 yilinda 39 ve
2021 yilinda da 40 adet Tachinidae pupasi toplanmistir. Bu pupalarin kiiltiire alinmasiyla elde
edilen parazitoit tirlerinin Haziran, Temmuz, Agustos aylarina benzer sekilde oldugu
goriilmiistiir. Buna gore Eyliil ayinda da en yiiksek parazitoit tiiriiniin H. helluo oldugu tespit
edilmistir. H. helluo’nun 2020 yilindaki bulunma oran1 % 38, 2021 yilinda ise % 45 olarak
belirlenmistir. Yaygmnlik bakimindan ikinci sirada bulunan P. subcoleopterata’nin 2020
yilinda bulunma orant % 26 iken 2021 yilinda bu oranin % 20 oldugu belirlenmistir. E.
oblonga’nin 2020 yilinda popiilasyondaki payr % 13, 2021 yilinda ise % 15 oldugu
saptanmustir. E. lateralis’in 2020 yilinda bulunma oran1 % 13, 2021 yilinda ise % 12 oldugu
belirlenmistir. C. brassicaria’nin 2020 yilinda bulunma oran1 % 10 iken, 2021 yilinda ise % 8
olarak tespit edilmistir.

Genel olarak yazlama doneminde, H. helluo, P. subcoleopterata, E. oblonga, E. lateralis ve
C. brassicaria olmak iizere 5 tiir tespit edilmistir. Bu tiirlerden en yaygm tiiriin H. helluo
oldugu ve bunu P. subcoleopterata’nin takip ettigi belirlenmistir. E. oblonga, E. lateralis ve
C. brassicaria tiirlerinin yazlama doneminde bulundugu, ancak bunlarin bulunma oaranlarmin
H. helluo ve P. subcoleopterata’ya oranla ¢ok diisiik diizeyde oldugu tespit edilmistir.

3.2. Kislama Doneminde Yapilan Calismalar

Adiyaman ili Nemrut Kislaginda kislama doneminde toplanan Tachinidae pupalarinin tiirleri
ve bulunma oranlar1 Sekil 2’ de verilmistir.

Kiglama doneminin ilk ay1 olan Ekim ayinda yapilan ¢alismalarda 2020 yilinda toplam 13
Tachinidae parazitoit pupasi elde edilmistir. Bu pupalarin kiiltiire alinmasi ile H. helluo, (6
adet) P. subcoleopterata (4 adet), E. oblonga (2 adet) E. lateralis (1 adet) tiirleri elde
edilmistir. Bunlarin % orani ise sirasiyla % 46, % 31, % 15 ve % 8 olarak belirlenmistir. Bu
dénemde C. brassicaria tiirii elde edilememistir. 2021 Ekim aymda yapilan ¢alismalarda ise,
15 Tachinidae parazitoiti elde edilmistir. Bu 15 parazitoitin  H. helluo (7 adet), P.
subcoleopterata, (3 adet) E. oblonga, ve E. lateralis (2 adet), 1’inin ise C. brassicaria (1
adet) oldugu tespit edilmistir. Bu tiirlerin popiilasyondaki orani ise sirasiyla % 47, % 20, %
13, % 13 ve % 7 oldugu belirlenmistir.

Kasim ayinda yapilan ¢alismalarda, kislak bitkileri altindan toplam 2020 yilinda 6, 2021
yilinda 9 olmak {izere toplam 15 Tachinidae parazitoit pupasi toplanmistir. Bu pupalardan
2020 yilinda bu pupalardan E. helluo ve P. subcoleopterata olmak iizere 2, 2021 yilinda ise E.
helluo, P. subcoleopterata ve E. oblonga olmak iizere 3 Tachinidae tiirii belirlenmistir. Bu
tiirler icerisinde her iki yilda da en fazla bulunan tiiriin H. helluo oldugu tespit edilmistir. H.
helluo’nun popiilasyondaki orani 2020 yilinda % 67, 2021 yilinda ise % 56 oldugu
belirlenmistir. P. subcoleopterata’nin bulunma oranlari ise 2020 yilinda % 33, 2021 yilinda
ise % 34 olarak saptanmistir. E. oblonga sadece 2021 yilinda tespit edilirken, bulunma orani
% 11 oldugu belirlenmistir. Calismanin 2020 yilinda E. oblonga, E. lateralis ve C.
brassicaria tespit edilemezken, 2021 yilinda ise sadece E. lateralis ve C. brassicaria tiirleri
tespit edilememistir.
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Sekil 2. Adiyaman ili Nemrut Kislaginda kiglama doneminde kislak bitkileri altindan toplanan
Tachinidae pupalarmnin tiirleri ve bulunma sayilar1

Aralik ayinda yapilan ¢alismalarda 2020 yilinda toplam 4 adet Tachinidae parazitoit pupasi
toplanmigtir. Toplanan bu Tachinidae pupalarindan % 75’nin H. helluo, % 25’inin P.
subcoleopterata, oldugu belirlenmistir. Bu donemde E. oblonga, E. lateralis, ve C.
brassicaria tespit edilememistir. Benzer sekilde 2021 yilinda yapilan ¢aligmalardan ise 7 adet
Tachinidae pupast toplanmistir. Bunlardan % 57’sinin H. helluo, % 43’iniin P.
subcoleopterata oldugu belirlenmistir.  Calismanin 2021 Aralik ayinda E. oblonga, E.
lateralis ve C. brassicaria parazitoit tiirlerinin bulunmadig gorilmistiir.

Ocak aymda yapilan ¢alismalarda 2020 yilinda H. helluo, P. subcoleopterata ve E. oblonga
tirleri tespit edilirken, 2021 yilinda ise sadece H. helluo ve P. subcoleopterata tiirleri tespit
edilmistir. Yine 2020 yilinda H. helluo, P. subcoleopterata ve E. oblonga tiirlerinin bulunma
oranlari sirastyla % 60, % 20 ve % 20 oldugu tespit edilirken, 2021 yilindan H. helluo ve P.

157




ADYUTAYAM Cilt 10, Sayr 2: 152-160, 2022 ISLAMOGLU, M.

subcoleopterata tiirlerinin bulunma oranlar1 sirasiyla % 75 ve % 25 oldugu saptanmistir.
Calismanm 2020 yilinda E. lateralis ve C. brassicaria parazitoit tiirlerine rastlanmazken,
2021 yilinda da E. oblonga, E. lateralis ve C. brassicaria parazitoit tiirlerine rastlanmamustir.

Subat ayinda yapilan ¢alismalarda 2020 yilinda sadece H. helluo tiirii tespit edilirken 2021
yilinda ise H. helluo ve P. subcoleopterata tiirleri tespit edilmistir. H. helluo’nun bulunma
orani % 75 olarak saptanirken P. subcoleopterata’nin bulunma orani ise % 25 oldugu
saptanmustir. Ayni sekilde, 2020 yilinda P. subcoleopterata, E. oblonga, E. lateralis ve C.
brassicaria parazitoit tiirlerine tespit edilemezken, 2021 yilinda ise E. oblonga, E. lateralis ve
C. brassicaria parazitoit tiirlerine tespit edilememistir.

Kislama doneminin son ay1 olan Mart ayinda yapilan ¢alismalarda ise, 2020 yilinda 6, 2021
yilinda ise 9 adet Tachinidae parazitoit pupasi toplanmistir. Bu pupalarin kiiltiire alinmasiyla
elde edilen parazitoit tiirlerinden en yiiksek bulunan tiiriin H. helluo oldugu tespit edilmistir.
H. helluo’nun 2020 yilindaki bulunma oranmin % 66, 2021 yilinda ise % 56 oldugu
belirlenmistir. P. subcoleopterata’nin 2020 yilinda bulunma oran1 % 17 ve 2021 yilinda bu
oranin % 33 oldugu belirlenmistir. E. lateralis in 2020 yilinda popiilasyondaki oran1 % 17,
2021 yilinda ise E. oblonga’nin popiilasyondaki oraninin % 11 oldugu saptanmustir.

Genel olarak kislama doneminde, yazlama doneminde oldugu gibi H. helluo, P.
subcoleopterata, E. oblonga, E. lateralis ve C. brassicaria olmak tizere 5 tiir tespit edilmistir.
Ancak bu tiirlerin bulunma oranlarinin yazlama donemine gore olduk¢a diistiigli gézlenmistir.
Yazlama doneminde oldugu gibi, bu tiirlerden en yaygin tiirtin H. helluo oldugu bunu P.
subcoleopterata’nin takip ettigi saptanmistir. E. oblonga, E. lateralis ve C. brassicaria
tiirlerinin yazlama doneminde bulundugu ancak bunlarin bulunma oranlarmin H. helluo ve P.
subcoleopterata’ya oranla ¢ok diisiik diizeyde oldugu belirlenmistir.

Kiglak bitkileri altindan toplanan parazitoit pupalarinin kiiltiire almmmasindan elde edilen
parazitoitlerin tiirleri Cizelge 3’de verilmistir. Buna gore; her iki yilda da en yiiksek parazitoit
tirtiniin 2020 yilinda % 40, 2021 yilinda % 46 ile H, helluo oldugu tespit edilmistir. P.
subcoleoptrata’nin bulunma orani 2020 ve 2021 yillarinda sirasiyla % 35 ve % 24 olarak
bulunmustur. E. oblonga ve E. lateralis’in oraninin diger iki parazitoit tiiriine oranla daha
diisiik oldugu belirlenmistir.

Calisma sonucunda elde edilen sonuclar, iilkemizde ve diinyada yapilan caligsmalarla
uyumluluk gostermektedir. Nitekim Zwdlfer (1942), Karacadag kislaginda; Memisoglu ve
ark., (1994), Orta Anadolu kislaklarinda; Simsek ve ark., (1994), Akdeniz bolgesi
kislaklarinda; Kivan (1996), Tekirdag ili kislaklarinda; islamoglu ve Kornosor (2003) ise
Kahramanmaras, Gaziantep ve Kilis illerinde kislaklarinda yapmis olduklar1 ¢aligmalarda E.
helluo, P. subcoleoptrata, E. lateralis ile E. oblonga parazitoit tiirlerini saptadiklarini
belirterek, bu tiirler icerisinde en yaygin tiiriin ise E. helluo oldugunu bildirmiglerdir. Ayni
aragtiricilar, P. subcoleoptrata’nin saptanan ikinci yaygin tiir oldugunu belirterek bunlar1 E.
oblonga ve E. lateralis tiirlerinin izledigini bildirmislerdir. Kaitazov (1971), Bulgaristan
kiglaklarinda E. helluo, P. subcoleoptrata, E. lateralis ve E. oblonga tiirlerinin saptandigini ve
bunlardan en 6nemlisinin E. helluo, oldugunu belirtirken ayni sekilde iran’in Karaj ve
civarinda yapilan farkl bir ¢alismada ise E. helluo, P. subcoleoptrata, E. crassipennis ve E.
lateralis tiirlerinin saptandig bildirilmistir (Maafi, 1991).
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4. SONUC VE ONERILER

Ulkemizde ve diinyada Siine (Eurygaster integriceps)’yi baski altma alan en énemli dogal
diismanlar icerisinde yumurta parazitoitleri yer almaktadir (islamoglu, 2012). Siine yumurta
parazitoitlerinin yaninda gerek ekili alanlarda ve gerekse de kislaklarda Tachinide familyasina
ait ergin parazitoitlerinin bulunmasi Siine’nin dogal olarak baski altinda tutulmasinda 6nemli
bir faktor olarak gorilmektedir. Bu calismada kislak bitkileri altinda bulunan parazitoit
pupalarinin kiiltiire alinmas: sonucunda, E. helluo, P. subcoleopterata, E. oblonga ve E.
lateralis’in ve C. brassicaria olmak tizere 5 adet Tachinidae tiirii tespit edilmistir. Calismada,
saptanan parazitoitlerin yazlama doneminde hem tiir gesitliligi bakimmdan hem de parazitoit
sayis1 bakimindan kiglama donemine gore daha fazla oldugu goriilmiistiir. Bu nedenle
ozellikle yazlama doneminde bol miktarda bulunan bu 5 adet parazitoit tiiriiniin dogada
korunmas1 ve desteklenmesi Siine miicadelesi acisindan olduk¢ca o©nemli oldugu
diistiniilmektedir.
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OZET

Tiirkiye'nin topraklarmda her gecen giin artan siirekli ve yogun toprak isleme sebebiyle topraklarimiz
yorulmakta hem fiziksel hem de kimyasal yapilari bozularak muhteviyati fakirlesmektedir. Bunun yani sira
oztinde bir tuz olan kimyasal-sentetik giibrelerle giibrelendigi igin toprak verimliligi de git gide azalmaktadir.
Toprak yapisini onarmak, organik maddece zenginlestirmek maksadiyla ya {izerinde yetistirilen ya da bagka bir
yerde yetistirilerek temin edilen yesil giibre bitki materyallerinin gomiilmek sureti ile topraga karistirilma
islemine “yesil giibreleme” bu amagla yetistirilen bitkilere de “yesil giibre bitkileri” adi verilmektedir. Bu
uygulama icin pek ¢ok yesil giibre bitkisi yetistirilse de en uygun bitkiler baklagillerdir. Bu bitkiler; toprak
yapisini gevsetirken havada serbest halde bulunan azotu tutarlar, topragi muhafaza ederek erozyonu engellerler,
hastalik ve zararlilarla miicadele etmenin yani sira yabanci ot kontrolii saglarlar, topragin kompost yapisini
artirarak organik maddece zenginlestirirken mineral madde miktarin1 da arttirirlar. Yesil giibreleme organik
yapili giibrelerin baginda gelmektedir. Topraklarin temelde sahip oldugu fiziksel, kimyasal ve biyolojik
ozelliklerinin toprak organik maddesi {izerinde goz ardi edilemeyecek derecede etkileri bulunmaktadir. Bunun
yansira yesil giibre uygulamasi, ana {iriin olarak ekimi yapilacak bitkinin azot ihtivasina da bagl olarak topraga
uygulanacak azot miktarin1 da azaltacaktir. Bilhassa organik tarimda, toprak organik madde miktarmm
artirilmast ve beraberinde ekolojik anlamda pek ¢ok iyilestirmenin saglanmasi agisindan yesil giibre
uygulanmasi ve siirdiiriilebilirligi oldukga 6nemlidir. Bu arastirmada bu hususa dikkat ¢ekilerek olasi ¢oziim ve
oneriler sunulmustur.

Anahtar Kelimeler: Organik tarim, yesil giibreleme, stirdiiriilebilirlik.

IMPORTANCE AND SUSTAINABILITY OF GREEN FERTILIZER
APPLICATION IN ORGANIC AGRICULTURE

ABSTARCT

Due to the continuous and intense tillage that increases day by day in Turkey's soil, soils get tired and both their
physical and chemical structures are deteriorated and their content becomes poor. In addition, since it is fertilized
with chemical-synthetic fertilizers, which is a salt in its essence, soil fertility is gradually decreasing. The process
of mixing green manure plant materials, either grown on it or obtained by growing in another place, with the soil
in order to repair the soil structure and enrich it with organic matter, is called "green manure" and the plants
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grown for this purpose are called "green manure plants”. Although many green manure plants are grown for this
application, the most suitable plants are legumes. These plants; While loosening the soil structure, they retain the
nitrogen in the air, prevent erosion by preserving the soil, fight against diseases and pests as well as provide
weed control, increase the amount of mineral matter while enriching the soil with organic matter by increasing
the compost structure. Green manure is one of the organic fertilizers. The physical, chemical and biological
properties of soils have an undeniable effect on soil organic matter. In addition, the application of green manure
will reduce the amount of nitrogen to be applied to the soil, depending on the nitrogen content of the plant to be
cultivated as the main product. Especially in organic agriculture, the application and sustainability of green
manure is very important in terms of increasing the amount of soil organic matter and providing many ecological
improvements.

Keywords: Organic farming, green manuring, sustainability.

1.GIRIS

Gelismis tilkelerdeki ¢ogu insanm organik gida tiiketimine olan ilgileri organik tarimi diinya
tariminda hizla biiyiiyen sektorlerin basina tasmmistir. Giiniimiize kadar yapilan c¢alismalar
incelendiginde organik tarimin pek ¢ok taniminin yapildig goriilmektedir;

Organik tarim; kimyasal menseili giibreler, zirai ilaglar, biiylime diizenleyici hormonlar ve
katkili hayvan yemi kullanimini yasaklayan ya da bu tarz uygulamalardan uzak duran bir
tarimsal iiretim yontemidir. Bu liretim yOntemi ile toprak verimliligini muhafaza etmek,
hastalik ve zararlilar1 kontrol altina almak, yabanci otlarla miicadele etmek bunlar1 yaparken
de miimkiin oldugunca kimyasal girdilerden uzak kalmak hedeflenir. Toprak yapisini
zenginlestirmek i¢in kimyasal giibreler yerine yesil giibreleme, ciftlik giibreleri, hayvan
giibreleri, bitkisel atiklar gibi daha ¢ok dogal yolla elde edilecek bitki besin elementlerinden
yararlanilir. Zararhilarla ve hastaliklarla miicadelede ise biyolojik miicadele yOntemleri
uygulanir. Organik tarim tanimlarinin genelinin ortak noktasi iiriinlerin temel standartlarda
uretilmesi gerektigi, araziden sofralara gelinceye kadar her asamasinin diizenli kontrol
edildigi bir siireci kapsar (USDA,1980).

Organik tarim, bir biitiiniin pargalarin1 olusturan ve birbirleriyle baglantili olan; {iretici,
iretim, bitki, toprak, cevresel ve iklimsel kosullar, tarimsal araziler, hayvansal iiretim,
hayvanlar, organik girdiler vb unsurlar olarak nitelendirilmektedir (Lampkin, 1990).

Organik tarim, sentetik tarimsal ilaglari, hormonlari, mineral giibrelerin kullanimimi
yasaklayan, organik ve yesil glibreleme, miinavebe, bitkinin direncini arttirma, topragi
koruma, dogal diismanlardan faydalanma ve bu islemlerin kapali bir sistem igerisinde
olmasini Oneren, iirlin kalitesini ve miktarini arttirmay1 hedefleyen bir liretim seklidir (Aksoy
ve Altindisli, 1999).

Ekolojik tarim, ekolojik dengeyi koruyan, ekolojik canliligin devamini saglayan, dogal enerji
kaynaklarmin kullanimi ile tiretimde maksimum verimi hedefleyen, kontrollii hastalik ve
zararli miicadelesi uygulayan ve siirdiiriilebilir toprak verimliligi isteyen bir iiretim
yontemidir. Ayn1 zamanda tarimdaki ‘doga, insan ve finansal getiri’ Ui¢liisiinii stirdiiriilebilir
tarimla ortiistiiren bir tarmmsal tiretimdir (Ak, 2004).

Organik tarim, ekolojik sistemde yanlis uygulamalar neticesinde kaybolan ekolojik dengeyi
tekrar saglamaya yonelik, insan ve cevre dostu liretim yontemlerini ihtiva etmekte olup,
temelde kimyasal ve sentetik tarimsal ilaglar, hormonlar ve mineral giibrelerin uygulanmasini
yasaklayan, organik ve yesil giibreleme, ekim ndbeti, topragin korunmasi, bitki direncini
artirma, dogal diismanlardan yararlanma ve bu imkanlarin kapali bir sistemde olusturulmasini
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Oneren, lretim miktarini ve {irlin kalitesini artirmay1 amaglayan alternatif bir tiretim seklidir
(Kose ve Odabas, 2005).

Ekolojik sistemde hatali uygulamalar sonucu kaybolan ekolojik dengeyi yeniden saglamaya
yonelik, dogaya ve insana dost tarmmsal iiretim metotlarin1 kapsayan, temelde kimyasal
girdilerin (sentetik kimyasal ilaglar, biiylime diizenleyici hormonlar ve kimyasal giibreler vb)
tarimsal iiretimde kullanilmasini yasaklayan, bunlarin yerine iiretimde ekim ndbetini, yesil
giibrelemeyi, organik giibrelemeyi, hayvansal giibrelemeyi tercih eden, hastalik ve zararlilara
kars1 biyolojik savag yontemlerini Oneren, toprak yapisini koruyan, bitki dayanikliligini
Onemseyen ve biitiin bu uygulamalar1 bir biitiin olarak diisiinen, kalitenin sadece {iriin
miktarindaki artis olmadiginin idrakinde olan ve iiriin kalitesini siralanan bunca dogal yollarla
artirmay1 hedefleyen bir tiretim yaklasimidir (Hekimoglu ve Altindeger, 2006).

Organik tarim; ekolojik dengeyi muhafaza eden, toprak yapisi, verimliligi ve muhafazasinda
devamlilig1 saglayan, hastalik ve zararlilarla biyolojik miicadele yontemleri uygulayarak;
canli yasaminin stirdiiriilebilirligini esas alan, dogal enerji kaynaklarinin maksimum kullanimi
ile maksimum verimi hedefleyen alternatif bir {iretim sistemidir (Gok, 2008).

Organik tarim; canli saghigini topragi ve ekolojik sistemi siirdiiriilebilir kilan, zararl etkiler
doguran sentetik uygulamalardansa yoreye 6zgiiliigii, biyolojik cesitliligi ve ekolojik dongiiyli
benimser. Ekolojik tarim; yasadigimiz dogaya yararl olmak, ¢cevreye duyarl olmak ve tiim bu
dinamikler i¢in kaliteli bir yasami hedefleyerek gecmisten gelen kazanimlari, yeni fikir ve
uygulamalar1 ve bilimselligi biitiin kilar (IFOAM, 2009).

Organik tarimsal tiretimde esas amag tiim canlilarin sagligini korumaktir (Er,2009).

Organik tarim, alternatif tarim sistemleri arasinda siirdiiriilebilir tarim yaklagimlarindan biridir
(Demiryiirek, 2011).

Ekolojik tarim, farkli bilesenlerin bir arada kontrol edilmesini gerektiren, bu nedenle de
ozellikle tireticiler baglaminda belirli bir bilgi birikimini zorunlu kilan bir tarimsal faaliyettir
(Altmok, 2011).

Bitkisel tiretimde {irtiniin toprakla bulusmasindan hasat edilmesine ya da derilmesine, tasinma
kosullarindan {iriiniin islenmesine, smiflandirilmasina, paketlenmesi ve etiketlenmesine,
muhafazasina, nihayetinde hasattan harmana, tasima ve depolama kosullarina, islenerek hazir
hale gelmis tirliniin tiiketiciye ulastirilmasina kadar olan tiim uygulamalarda kimyasal hi¢bir
girdi kullanilmadan yapilan bir iiretim yontemidir; organik tarim (Torun, 2011).

Organik tarim, canli ¢esitliligi, dongiileri ve topraktaki canli aktiviteyi destekleyen bir organik
iirlin diizenleme sistemi olup, tarimsal alan dis1 girdileri en diisiik oranda tutarken ekolojik
dengeyi onarmayi, korumayi ve iyilestirmeyi hedefleyen tarimsal uygulamalarin biitiinii
olarak tanimlanmaktadir (Altinok, 2011).

Organik tarim, sadece insan sagligmi korumaya yonelik giivenli gida iiretimi olarak
siirlandirilamayan ayni zamanda doga dostu, ekolojik kirlilige sebep olan unsurlarin
etkilerinin yok edilmesinde etkili, su kaynaklarinin korunmasi, erozyonun oniine geg¢ilmesi,
canli ¢esitliliginin muhafazasi, tarimsal siirdiiriilebilirlik ve tarimsal kalkinmada dncelikli bir
tarrmsal ve canlilik kaynaklar1 yonetimidir (ilbas, 2011).

Gida giivenligi, ¢evresel bozulma ve insan sagligi ile ilgili artan endigeler, organik tarim gibi
alternatif tarim sistemlerine ilgi uyandirmistir (Suja ve ark, 2017). Organik tarimin "kimyasal
icermeyen" tarim olarak yorumlanmasi, oncelikle toprak saghigini iyilestirmeyi amaglayan
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biitiinciil bir ¢ift¢ilik sistemi olarak tasarlayan organik teorisyenlerin orijinal fikirlerini tam
olarak birlestirmekle kalmaz boylece hayvan, insan ve toplum sagliginin iyilestirilmesine de
yol acar (Seufert ve ark, 2017). Niifus artis hiz1 ile birlikte gidaya olan gereksinimin her gecen
giin artmasi tarimsal tretimde Kimyasal uygulamalarini da arttrmustir. Kimyasal girdi
kullaniminin artmasi ile birlikte ekolojinin zarar gordiigli gergegi ile yiiz yiize gelindiginde ise
organik tiirlinlere olan talepte artmistir. Bunun temel sebebi, organik iiretimin konvansiyonel
tarimda oldugu gibi sadece miktar artisin1 degil aym1 zamanda kaliteli ve saglikli {iriin
iiretimini hedefleyen alternatif bir tiretim sekli olmasidir (Ayla ve Altintas, 2017).

Organik tarim; hizli erime Ozelligine sahip sentetik&kimyasal giibreler, zirai ilaglar,
transgenik cesit kullanimi ve monokiiltiir vb yanlis uygulamalar neticesinde zarar goren
tarimsal ekosistemi organik tarim temel ilkelerine gore lretim yaparak, onarict ve uzun
soluklu olmay1 hedefleyen ve bunu siirdiiriilebilir kilan bir tarim sistemidir (Aksoy ve ark.,
2020).

Tikenmez kaynakmiggasmma hor kullanilan Tiirkiye’nin topraklarinin iyilestirilmesi,
onarilmasi ve bunun siirdiiriilebilir kilinmasi olduk¢a 6nemlidir. Bu amagla pek ¢ok arastirma
ve 1slah caligmalar yiirtitiilmektedir. Bu aragtrmada da simdiye kadar yapilmis calismalar
aktarilarak olasi ¢6ziim ve Oneriler sunulmustur.

2. CEVRE DOSTU ORGANIK TARIM VE ONEMIi

Konvansiyonel iiretimde yaygin olarak uygulanan kimyasal ilaglar ve giibrelerin gereginden
fazla miktarda kullanimi iiretimde verimi artirsa da cevrede yarattigi tahribat ve yliksek
maliyeti giderek daha da artirmaktadir (Akman ve Kara, 2001). Uretim bandindaki bu ivme
dokuz yiizlii yillarin teknolojik ilerlemelerinin en bas sirasinda yerini almistir. Fakat bu hizli
teknolojik gelisim dogal dengeyi de aymi hizla tahribata ugratmistir. Kimyasal girdilerle
toprak kirliligi, su kirliligi ve hava kirliligi artmis buna bagli olarak {iretimi yapilan gidalarla
beslenen insanlarin saglik problemlerinde ciddi artislar meydana gelmistir (Ak, 2004).
Endiistriyel tarim uygulamalarinda iiretimden daha fazla verim elde etmek maksadiyla
stirdiiriilen yogun uygulamalar neticesinde; topragn yorulmasi, ¢evre kirliligi ile ekolojik
dengenin bozulmasi, iiretimde verim artigina nazaran kalitenin azalmasi, tirlinlerde kimyasal
kalintilarin meydana gelmesi vb sorunlarin olusmasia sebep olmustur. Meydana gelen bu
sorunlarm ortadan kaldirilmasi, giivenli liretim ve saglikli tiiketim i¢in iireticilerin daha fazla
bilgi ile donanarak farkindaliklarinin artirilmasi ile “organik tarim” kavrami giindeme gelmis
ve bu sitem giderek gelistirilmistir (Oztiirk, 2004). Cevre ve saghkla ilgili kaygilar organik
tarima olan ilgiyi arttrmustir. Talep ve ¢ift¢i sayisindaki artis organik tarim ticaretini de
canlandirmustr. Ulkelerinde dogal yolla iiretilen iiriinler icin istek olusmadigi ve bir ic
pazarlama s6z konusu olmadig icin birtakim iilkeler, Avrupa’da yetistirilemeyen ekolojik,
dogal iiriinleri bagkaca iilkelerde yetistirme ve ihra¢ fikrini benimsemis ve uygulamigtir
(‘Yavuzer ve Bengisu, 2015).

Organik tarim, ¢evre dostu bir uygulamadir (Okudum ve ark, 2017). Konvansiyonel tarimsal
tiretimin tersine organik tarimda kimyasal girdi kullanilmamakta, tiriinlerin genetiklerinde de
degisiklik yoluna gidilmemektedir. Bdylece iiretimi yapilan bu organik iriinler ¢ok daha
saglikli ve giivenilir bulunmaktadir (Okudum ve ark, 2017). Niifus artigina bagl olarak artig
gosteren tarimsal iiriin gereksinimi, sentetik kimyasal {irlin kullanimlariyla {irtin miktarinda
artig elde edilerek giderilmeye g¢alisilmistir. Fakat asir1 kimyasal kullanimiyla gerek insan
saglig1 gerekse cevre kosullarinda onarilmas: gii¢ tahribatlar meydana gelmis ve etkileri de
giderek artmigtir. Bunlarin neticesinde yalnizca verim odakli iiretimin insan ve ¢evre sagligmni
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tehlikeye sokacagi bunun yerine c¢evre dostu iiretim yOntemlerinin uygulanmasinin
gelecegimiz agisindan daha 6nemli olacag fikri benimsenmistir (Eryilmaz ve ark, 2019).

Konvansiyonel tarim sisteminden kagisin en onemli nedenlerinden biri iiretimde kimyasal
girdi kullanimidir. Insan ve hayvan saghgini tehlikeye sokan ve ekolojiyi olumsuz etkileyen
ve bir siirli hatali uygulamayi (yanlis sulama, iyi yonetilemeyen araziler, sentetik ve kimyasal
ila¢ kullanimi, antibiyotik ve hormon kullanim1 vb) destekleyen bu {iretim bi¢iminin olumsuz
ciktilar1 biling diizeyi yiiksek iireticileri gerek Tirkiye’de gerekse diinya genelinde alternatif
tarim arayislarina siiriiklemistir. Uretimde sadece finansal kazanci ve yiiksek verimi
hedefleyen, insan, hayvan ve bitki sagligini hige sayan, ¢evre kosullarii olumsuz etkileyip
ekolojik dengeyi alt iist eden {iretim sistemlerinden ivedilikle vazgecilmesi gerektigi gergegi
ile yliz yiize gelinmis ve nihayetinde tiim diinyanm da kabul ettigi organik tarim sistemi
benimsenip giderek daha da yayginlasmistir.

3. DUNYADA ORGANIK TARIM

Organik tarimmsal iiretim diizenini bir araya getirmek ve bir sisteme oturtmak amaciyla 1972
yilinda IFOAM (Uluslararas1 Organik Tarmim Hareketleri Federasyonu) kurulmustur.
Kurulusunu takiben 1998 yilinda organik tarimimn temel standartlar1 belirlenmis, bu kurulusa
iiye olanlar tiim degisiklikleri ve gelismeleri takip ederek tireticilere aktarmistir (Deniz, 2009).

Diinya iizerinde organik tarim iiretimi yapan lilkeler kendi geleneksel iirlinleri ile organik
iretime baslamay1 se¢mislerdir. Ekolojiyle uyum igerisinde olan bir tarimsal sistemi
hedefleyen organik tarim sisteminin son yillarda diinya genelinde énemi artmis ve giderek
biitiin tilkeler organik tarim {iretim yontemlerini gelistirerek yayginlastirmiglardir (Deviren ve
Celik, 2017). Son yillarda hizli bir artis gosteren organik tarim alanlar1 diinya tlizerindeki
toplam tarim alanlari igerisinde %1,4 liikk paya ulasirken (Aksoy ve ark., 2020) hemen hemen
tiim diinya tlkelerinde bu alanda iiretim yapilmakta ve organik tiretim alanlar1 her gegen giin
daha da artmaktadir.

Diinyada organik tarimin ilk ¢ikis noktasi Avrupa ve Amerika Birlesik Devletleri (ABD) dir.
Canlilarin saglig1 ve ekolojik diizen ile ilgili kaygilarin giderek artmasi doga dostu organik
tarim sistemine olan ilgiyi de arttirmustir. Tiiketicilerin artan talepleriyle birlikte organik tarim
ile gida iiretimine giden ¢ift¢i sayilar1 da dogal olarak artmistir. Artan bu talepler uluslararasi
ticaret yelpazesinin de genislemesini beraberinde getirmistir. Yasadiklar1 iilkede i¢ pazari
bulunmayan ve talep olmadigi igin iiretim yapmayan ilkeler dig pazarda talep gormesi
sebebiyle Avrupa {ilkeleri i¢in organik iirlin iiretimi ve ihracati yapmaya baslamistir
(Demirytirek, 2011).

4. TURKIYE’DE ORGANIK TARIM

Avrupa iilkelerinin bilhassa kuru iiziim ve kuru incire olan talepleri dogrultusunda Tiirkiye’de
ilk organik tarim faaliyetleri 1982°li yillarm ortalarinda Ege bdlgesinde baslanmustir (ilbas,
2011). Sozlesmeli ireticiler tarafindan Avrupa ilkelerinin talepleri ile baglayan organik
tarimsal {iretiminde giiniimiize degin de artan bir ivme kaydedilmistir. Ege Bolgesi’nde
baslayan organik tarim faaliyetleri ilk kez Avrupa’dan gelen ekolojik tarmm sirket
temsilcilerince, bdlgedeki az sayidaki kuru iiziim {reticisine organik faaliyetleri konusunda
bilgi aktarimi yapilmasiyla baglamistir (Aksoy ve Altindisli, 1999; Aksoy, 2001; Demiryiirek,
2011). Organik iirlin iiretim gecis siirecindeki {iriinlerin sayis1 207, iireticilerin sayis1 14400,
tiretilen alan 203 bin ha, iiretim ise 378.330 ton civarindadir (Erdem 2006, Tortopoglu 2007).
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Organik tarimsal iiretim hususundaki ciddi adimlar 1998-2000 yillarinda bir sivil toplum
orgiitiiniin magaza agmasi ile atilmistir (Merdan, 2014). I¢ pazarda son yillarda biiyiik sehirler
basta olmak tizere kayda deger ilerlemeler goriiliirken dis pazarda ise ¢ogunlukla sdzlesmeli
iiretim sistemine dayali, raf 6mrii uzun Uriinler yerini almistir. Fakat i¢ pazarda sunulan
desteklerin organik tarim {iiretim tesvikinde yetersiz kalmasi, iirlinlerin yas olmasi sebebiyle
kolay bozulabilmesi, alt yap1 yetersizligi, pazarlama sorunu gibi faktorlerin ¢6ziimlerinin
uzun zaman aldigi tespit edilmistir (Aksoy ve ark., 2020).

Tiirkiye’de ilk organik tarim hareketi ETO (Ekolojik Tarim Organizasyonu Dernegi) ise
Izmir’de 1992°de kurulmus sonrasinda da Adana, Ankara ve Istanbul’da subeleri agilmstir.
ETO’nun hedefi organik tarimm tanitimin1 yaparak ekolojik dengeyi koruma caligmalari
yapmaktir (Ekolojik Tarim Org. Dernegi, 2017).

Tiirkiye’de organik tarim heniiz az miktarlarda uygulaniyor olmakla birlikte, organik tarimin
ilk uygulandig1 Avrupa iilkelerinde bile, halen organik tarim arazilerinin endiistriyel tarim
arazilerinin %2’s1 kadar bir alana sahip oldugu goriilmektedir (Aksoy ve Altindisli, 1998).
Organik tarim yonetmeliginin Tirkiye’de ilk kez 1994 yilinda yayinlanmasiyla birlikte
ekolojik tarim konusunda 6nemli atilimlar kaydedilmistir. Ilerleyen yillarda yaklasik 204 000
ha lik alanda 422 000 ton kadar ekolojik {iriin elde edilmistir (Bayram ve ark, 2007). Bilinen
bir gercek sudur ki genis tarim arazileri ve yogun tarimsal iiretimi ile Tirkiye bir tarim
iilkesidir. Hal boyle iken gelismis iilkelerle kiyasladigimizda, tarimsal alanda kimyasal
materyal uygulamasi oldukga diistiktiir. Bu sebeple tarimsal arazilerimizde ¢ok fazla sentetik,
kimyasal kirlilige rastlanmamaktadir. Bolgesel olarak iilkenin dogusuna dogru baktigimizda

buralarda organik tarim uygulamalarinin ¢ok daha kolaylikla yapilacagi goriilmektedir (Tan,
2010).

Tirkiye’de 1984-1985 yillarinda Avrupa iilkelerinin talebi ile baslayip hiz kazanan organik
gida iiretiminin adimdan her gecen giin sikca bahsedilmesiyle sektordeki yeri hizla
yiikselmistir. Tiirkiye; ekolojik, cografik ve jeomorfolojik yapisi ile essiz bir zenginlige sahip
oldugu bilinen bir gergektir. Sahip olunan bu zenginliklerin avantaja doniistiiriilmesi
hususunda arastirma gelistirme, egitim ve tesvik, hibe ve destek ¢caligmalari, grup ¢alismalar1
onem kazanmis ve bu ¢alismalar giin gectikge artmistir (Sancar, 2011).

Tirkiye’de, organik tarim {iretiminin ¢ogu dig pazara yoneliktir ve organik tarimsal iiretim,
ihra¢ kanaliyla gelisim gostermektedir. Toplumun farkindalik diizeyinin artmasina paralel
olarak i¢c piyasada iveme kazanmistir. Diinya genelindeki organik {iretim oranlarma
baktigimizda Tiirkiye’de pek cok iilkeye gore avantajli ekolojik iiretim kosullarina sahip olsa
da ne yazik ki organik iiretim ve pazarlama yelpazesindeki pay orani olduk¢a azdir
(Demiryiirek, 2011). Organik tarim, diinya genelinde i¢ pazara yonelik ilerleme gosterirken
Tiirkiye’de talep yogunlugu nedeniyle dis pazara yonelik ihrag¢ odakli ilerleme kaydedilmistir.
Tiirkiye’de organik olarak iiretimi yapilan ilk iirlinler kurutulmus ve sert kabuklu meyveler
olmustur (Usal, 20006).

Tiirkiye’de 2007 yili itibariyle iyi tarim uygulamalar1 baslamis olsa da 2013 yilindan sonra
ilerlemeler kaydedilmistir. 2016 yilinda organik tarimsal iiretim alanlarinda 3 kat artis
goriiliirken 1yi tarim uygulama alanlar1 88 kat artmustir. Tarimin sosyal ve finansal agidan
stirdiiriilebilir kilinmasinda daha c¢ok isletme merkezli ve yerel olgekli perspektiften
bakilmasina, ekolojik siirdiiriilebilirlik i¢inse makro diizey ve uzun vadeli stratejik planlara
gereksinim vardir (Eryillmaz ve ark, 2019). Organik tarim uygulamalar1 anlaminda en uygun
tarim arazilerine sahip olan Tiirkiye i¢in diinya genelinde organik pazar noktasinda daha ¢ok
yer edinebiliriz (Er, 2009).
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5. ORGANIK TARIMIN SURDURULEBILIRLIGI

Konvansiyonel tarimin ekolojiye verdigi olumsuz etkiler géz oniine alindiginda, kiiltiirel
islemlerin bagindan sonuna kadar her asamasmin kontrol edildigi siirdiiriilebilir tarim hususu
daha da onem kazanmustir. Siirdiiriilebilir tarim; gida, enerji ve dogal kaynak gereksinimini
giderirken, ayn1 anda toprak, su ve biyolojik ¢esitliligi muhafaza eden bir tarimsal uygulama
sekli olarak tanimlanir (Menalled et al., 2008). Bir bagka tanim ise siirdiiriilebilir tarimi, insan
sagligi ve ekolojiyi koruyan iiretim sistemleriyle beraber, dengeli teknoloji kullanimi ve
uygun isletme yontemlerini de igeren sistemler biitiinii olarak ifade eder (Hess, 1991).

Konvansiyonel tarimdaki yogun girdi uygulamalar1 en yiiksek oranda iirlinii amaglar; organik
tarim ise strdiirtilebilirlik esastir (Yorgancilar, 2016). Organik tarim, siirdiiriilebilir tarimin
pratige yansitilmasi olarak ekoloji bilincinin de artmasiyla giderek zorunluluk halini almaya
baslamistir (Turhan, 2005). Boylece her gecen giin artan talepler organik tarmmin
stirdiirtilebilirligini de olumlu etkilemistir (Merdan, 2018).

Diinya niifusunun hizla artis1 gidaya olan gereksinimi de ayni ivme ile artirmaktadir. Tarimsal
irline duyulan bu ihtiyaca treticiler bazinda baktigimizda ve liretim zamani ve miktar1 goz
oniinde bulunduruldugunda iireticileri birim alandan elde edilen {iriiniin miktarmni artirmak
adina daha hizl iiretim ve daha fazla {iriin elde etmeye yoneltmistir. Bu durumu destekler
nitelikteki tiretim sekli; kimyasal girdiye imkan tantyan konvansiyonel iiretim seklidir. Ancak
konvansiyonel tarim her ne kadar iirlin miktarmi artirsa da kullanilan kimyasal girdiler
nedeniyle hem insan sagligi hem de ekolojik sistem {iizerinde olusturdugu tahribatlar
yadsmamaz boyutlardadir. Ayrica birim alandan alinin iiriin miktar1 artsa da kalite ayni
oranda artmamaktadir. Bu duruma hassasiyetle yaklasan insanlarin sayisi giin gectikge
artmakta olup artik ¢ok eskiden oldugu gibi kimyasallardan ari iiretim sekli benimsenmekte
ve bu yonde siirdiirtilebilir tarim kavrami ve uygulamalar1 giindemde yerini almaktadir. Yine
bu gelismeler 1s1¢inda organik iiretimin konvansiyonel tarimda oldugu gibi sadece miktar
artisini degil ayn1 zamanda kaliteli ve saglikli iiriin iiretimini hedefleyen alternatif bir iiretim
sekli olmasidir (Bayram, 2021). Insan eliyle dogaya verilen zararlarm alternatif tarim
uygulamalariyla diizeltilebilecegi ve bununda siirdiiriilebilir kilinmasi noktasinda miicadele
verilmesi gerektigi diisiincesi giderek yayginlasmaktadir. Hatali uygulamalar neticesinde
zarara ugrayan ekolojik sistemin yeniden eski haline dondiiriilebilmesi, insan eliyle tahrip
edilen dogal dengenin yeniden saglanmasi, tamamiyla doganin gereksinim duydugu dogal
ihtiyaclar1 disinda, sentetik ve kimyasal hicbir girdinin kullanilmayacagi, biyolojik
miicadelenin benimsendigi, dogal besin kaynaklarinin (yesil giibre, ahir giibresi, organik
giibre, mutfak atiklar1 vb.) kullanildigi bir tarimsal {iretim ydntemi olan organik tarim
sisteminin siirdiiriilebilir olmas1 olduk¢a biiyiik onem arz etmektedir. Bu noktada hedef,
iiretimde miktar artis1 olmaktan ¢ikmali ve amag tiriin kalitesinin artirilmasi olmalidir. Bunun
icin de basta toprak muhafazasi olmak {izere organik ve yesil giibreleme ile bozulan toprak
yapist iyilestirilirken iyi durumdaki toprak formu da zenginlestirilmelidir. Uretimde
miinavebeye Onem verilmeli ayrica dogal yollardan bitki direncini artrma yOntemleri
bulunmalidir. Organik tarimda basar1 saglayabilmek icin yabanci otlarla miicadele dnemlidir.
Capa bitkilerinde ¢apalama islemi yabanci otlarla miicadele i¢in yeterlidir (Aksoy, 2003).
Diinya niifusunun giderek daha da artmasi gidaya ve barmnmaya olan ihtiyacin karsilanmasi
noktasinda gereksinim duyulan tarmmsal kaynaklarin gelistirilmesi, genisletilmesi niyetiyle
ozellikle gectigimiz ylizyildan giiniimiize kadar ki siirecte suni giibreler, bliylime hormonlari,
sentetik kimyasal ilaglar hem ¢evre dengesi hem de canlilarin yasamsal aktiviteleri i¢in tehdit
unsuru olmustur. Bu durum diinya iilkelerinin bircogunda endiistriyel {iretim yerine organik
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tarimsal liretimin tercih edilmesine neden olmustur (Zengin, 2007). Topragin ii¢ temel 6zelligi
vardir; fiziksel, kimyasal ve biyolojik. Organik siirdiiriilebilir tarim sisteminde hedeflerin
basinda topragin bu li¢ temel 6zelliginin korunmasi gelir. Toprakta bulunan bitki besin
elementlerini dogal yollarla artrmak, toprak yiizeyinin bos kalmasmi dnleyerek erozyona
mani olmak ve canlilik aktivitesini koruyup olumlu sonuglara ulagmak siirdiiriilebilir organik
tarimsal tretim ile mimkiindir (Karakurt, 2009). Ekolojik tarim ve siirdiiriilebilir kirsal
kalkinma birbiriyle son derece yakin bir iligki igerisindedir (Okudum ve ark, 2017). Son
yillarda ¢evre dostu, tarimsal iiretimde siirdiiriilebilirligi ilke edinen, ekosistemdeki dengeyi
destekler nitelikteki siirdiiriilebilir tarimsal iiretim sistemleri gilincel hale gelmistir. Bunlarin
en baginda da organik tarimsal tiretim gelmektedir. Tarimsal sisteme yeni bir soluk ve biling
diizeyi yiiksek bir bakis acis1 getiren bu iiretim sistemle ekolojik sistem ve dogal denge
korunurken arz talep dogrultusunda insanlarin daha saghkli bir yasam siirme istekleri de ivme
kazanmustir (Ayla ve Altintag, 2017). Tarimda siirdiiriilebilirlik kavramimin 6nemi her gecen
giin daha da anlagilmaktadir. Organik stirdiiriilebilirligi hedef alan organik tarimsal tiretimde
gerceklestirilecek uygulamalarla, ekolojik dengenin korunmasi yoniinde gosterilen
hassasiyetler bu hedefe ulasmada yardimci olacak en 6nemli unsurlardir. Organik tarimin
stirdiiriilebilirlik hedeflerine katkida bulunmasini saglamak igin organik diizenlemelerin
cevresel ve en iyi uygulamalara daha fazla vurgu yapmasi gerekir (Seufert ve ark, 2017).
Konvansiyonel tarim ve organik tarimin kiyaslandigi literatiir taramasinda en fazla bahsedilen
konu “cevresel koruma ve siirdiiriilebilirlik” olmustur. Bu alandaki arastirmalar neticesinde
konvansiyonel tarima gore organik tarimin daha siirdiiriilebilir oldugu goriisiine varilmistir
(Okudum ve ark, 2017). II. Diinya Savasinin akabinde diinya niifusunun hizli artis1 ve hizla
yiikselen teknolojik gelismeler tarimi da igerisine almistir. Gidaya duyulan gereksinimin
karsilanmasi1 maksadiyla 1960’11 yillarla konvansiyonel tarima gegisin adi olan “Yesil
Devrim”i giindeme getirmistir. “Yesil Devrim” diye tanimlanan tarimsal uygulamalarla
iiretilen triinlerde %100’e ulasan artiglar s6z konusu olmustur. Yesil devrimle ortaya ¢ikan
olumsuzluklar g6z ardi edilerek tarimsal liretimdeki artis 6n planda tutulmustur. Fakat bu
durum diinyadaki gida eksikligi problemi i¢in etki unsuru olacak bir yaklasim sunamamistir.
Sentetik ve kimyasal girdilerin tarim sistemlerinde yaygin olarak kullanilmasiyla ortaya ¢ikan
tarimsal tahribat her gegen giin daha net bir sekilde gézlemlenir olmustur. Basta hava, toprak
ve su olmak iizere canli hayatinin idamesi i¢in olmazsa olmaz unsurlarin hizla kirletilmesi
canlilar arasinda salgin hastaliklarin yayginlasmasi, en biiyiik kaynak olan topraklarin tahrip
olarak canlilik aktivitesini yitirmesi noktasina tasinmasi, insan eliyle kaybedilen ekolojik
dengenin yeninden saglanabilmesi ve ekolojik tarimda siirdiiriilebilirligi saglamak maksadiyla
farkli tarimsal {retim sistemleri arayisi giindeme gelmistir. Cevre dostu tarimsal
uygulamalarla; temel unsurlarin en basinda yer alan su kaynaklar1 ve topraklarin muhafazasi,
her asamas1 gozlemlenerek kontrollii ve belgelendirilmis ve bunlarn siirdiiriilebilir kilindig1,
iireticiden tiiketiciye gelinceye kadar ki siirecte giivenlik zincirinin kirilmadigy, tiiketicinin ne
tiikkettiginden emin oldugu iirlin ve iretim sistemine olan ilginin artis1 bu alandaki pazar
oranin1 da yiikselen oranda artiracaktir. Uygulanan tarimsal faaliyetlerden dolayr dogal
kaynaklara verilecek tahribat ve kirlilik azaltilirsa, ekolojik ¢esitlilik stirdiiriilebilir kilinip
dogal toprak ve su kaynaklarimizda korunacaktir. Hassasiyet gerektiren bdlgelerde bilhassa
insan unsurundan kaynakl kirlilikle miicadele edebilmenin yolu stirdiiriilebilir organik tarim
uygulamalarmm yaygin hale getirilmesi ile miimkiindiir. Tirkiye topraklarinin biiytik bir
kismi organik tarmm iretiminin baglatilabilmesi i¢cin uygun arazilerden olusmaktadir. Bu
tarimsal arazilerde iiretim yapan {ireticiler agisindan organik tarim bir avantajdir. Organik
tiretimle elde edilen {irlinlere olan ilginin her gecen gilin artmasi nedeniyle iireticilerin
ekonomilerinde de istikrarli bir artis saglanmasi miimkiindiir (Sancar, 2011). Insan saghgm1
onemseyen ve ¢evre dostu bir liretim sisteminde kimyasal girdilerden miimkiin mertebe uzak
durulmas1 gerekir. Bu anlamda organik tarimin siirdiiriilebilirlik avantajlar1 olduk¢a fazladir

168



ADYUTAYAM Cilt 10, Sayr 2: 161-174, 2022 AKKECECI, S., OZKAN, C.O.

ve bu tarim sistemini; biitlinlestirilmis bir tarim sistemi olmay1 hedefleyen ve her agidan
(biyolojik, sosyal, ekonomik, c¢evresel...) siirdiiriilebilir bir tarim sistemi olarak ifade etmek
miimkiindiir (Lampkin, 1990). Siirdiriilebilirlik ifadesi organik tarim tanimla birlikte
giindeme gelmis ve birlikte anilir olmustur. Sadece ekolojik hayatin ve ekolojik hayat
icerisindeki dogal kaynaklarin muhafazasi ve elde edilen verimin gilivencesi olarak
diistiniilmemelidir. Siirdirtilebilir tarim gerek ekonomik gerek sosyal gerekse ekolojik agidan
bagli bagina bir 6nem unsurudur (Demiryiirek, 2011). Diger siirdiiriilebilir tarim sistemleri ile
organik tarim sistemi karsilastirildiginda uygulama noktasinda farkliliklarin  oldugu
goriilmektedir. Organik tarim sistemi kimyasal giibreler ve sentetik ilaglardan bilhassa uzak
duran bir iiretim sistemidir. Bununla birlikte organik tarimm her asamasinin kontrollii ve
sertifikali olusu, uygulamalarin yasal prosediirlere gore isleyisi de ayirt edici diger unsurlardir
(Demiryiirek, 2011). Ulkelerin tarim politikalarinda diizenlemeler yapilacak olursa bir iilke
gercekte iilkesinde organik tarim sisteminin benimsenmesi, uygulanmasi ve yaygmlasmasini
istiyorsa yalnizca ihra¢ konusu ilizerinde durup i¢ piyasayr gormezden gelmemelidir
(Demiryiirek, 2011). Organik {riin {reticileri, isleyicileri, tacirleri ve tiiketicileri dogal
giizellikleri, ikilimi, yasam alanlarini, biyolojik cesitliligi, havayr ve suyu, kisacasi tim
cevreyi koruma ve iyilestirmeyi ilke edinmelidir (Ilbas, 2011).

6. ORGANIK TARIMDA YESIL GUBRE

Geligim stiresini tamamlamamis ama kuruyup sararmamuis, tiim aksamiyla yesil halde bulunan
bitkilerin topraga karistirilmasi islemine “yesil glibreleme”, bu amag i¢in yetistirilen bitkiler
ise “yesil giibre bitkileri” ad1 verilmektedir (Basaran, 2011). Yesil giibre uygulamasi; mevcut
toprak yapisimi iyilestirip organik maddece zenginlestirmek amaciyla yapilan uygulamalardan
biridir. Bu sayede topragin yapist diizenlenirken hem topragin hem de bitkilerin en ¢ok
ihtiya¢ duydugu bitki besin elementi olan azot bakimindan da zenginlesmesini saglayip diger
bitki besin elementlerini de yarayisl hale getirir.

Topragin korunmasi amaci ile ekim ndbeti ¢ergevesinde yetistirilen Ortiicii bitkiler malg
olarak toprak yiizeyinde birakilir. Cavdar fig gibi kislik ortii bitkileri hem malg olarak hem de
orti bitkisi olarak kullanilir. Bu tiir islemler hem topragi korumakta hem de
zenginlestirmektedir. Topragin yapisinin korunmasi ile topragin fiziksel, kimyasal ve
biyolojik 6zelliklerinin korunmasi ve gelistirilmesi amaglanmaktadir (Yetisir, 2011).

Giibreler kimyasal ve organik olmak tizere iki farkli sekilde isimlendirilir. Organik giibreleri
basta ahir giibresi, gerek isletme ici gerekse isletme disinda bulunan organik atiklarmn (sap,
saman, dal, yaprak, ¢op, yemek atiklari1 v.b.) degerlendirilmesi ile elde edilen giibreler
(kompostlar), kent atiklari, gece topragi, yesil giibreler ve bitki gelisimini diizenleyen
mikroorganizmalar olusturur (Basaran, 2011). Yesil giibre bitkileri ile yapilan yesil giibreleme
islemi topragi erozyondan korurken diger yandan da gdlgeleme gorevi goriir. Bunun yani sira
toprak yapisini koruyup mikroorganizma miktarinin ve ¢esitliliginin artmasina vesile olur.
Sonrasinda bu topraklarda yetistirilecek bitkilerin verim ve kalitesinde de ciddi oranlarda artig
gozlemlenir (Hekimoglu ve Altindeger, 2006). Yesil giibre yem bitkileri 1liman bolgelerde
sonbaharda ekilip, ilkbaharda ana firiiniin ekilmesinden 2 ila 3 hafta Oncesi bitkinin
ciceklenmeye durdugu evrede toprakla birlikte topraga siiriilerek gomiilmesi tavsiye edilir
(Henson, 1955). Hayvan beslenmesinde yesil ota ihtiya¢ duyulan bolgelerde yesil giibre
bitkileri 6nce ot i¢in bigilip ‘aniz’ dedigimiz hasattan arta kalan bitki kisimlarmi toprakla
birlikte siiriip, topraga karistirarak parcalanmasi ve toprakla biitlinlesmesi saglanir (Kaplan,
2011).
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Topraklarin ihtiyact olan organik maddeyi saglamak amaciyla yem bitkileri genellikle
ciceklenme doneminde siirlilerek toprak altina gomiilmesi islemi yesil giibreleme olarak
tanimlanir. Bu amagla ¢ogunlukla baklagiller olmak {izere ¢ok g¢esitli bitkiler yetistirilir
(Avcioglu ve ark, 2009). Heterotrof olan canlilarin yasamsal faaliyetlerini devam
ettirebilmeleri igin gerekli olan enerji, bitkilerin fotosentez araciligi ile fiske ettigi giines
enerjisinden karsilanmaktadir. Bu canlilar bitkisel iiriinleri beslenme yolu ile biinyelerine
almakta, kendileri i¢in gerekli olan enerji ve bazi yapi taslarini aldiktan sonra kalan kisim
dogaya birakilmaktadir (Yetisir, 2011). Topragin siirekliligi ve potansiyel liretimin saglanmasi
icin organik kaynakli giibrelerin kullanilmasi 6nemlidir (Channabasana ve ark, 2008). Bu
nedenle yesil giibre uygulamasi 6nem arz etmektedir. Azot baglayic1 6zellikleri nedeniyle
baklagil bitkileri topraklarimiz i¢in 6zel bitkilerdir. Toprak yapisini zenginlestirip verim ve
canliligini artirma noktasinda ekim nobetine alinmasi gereken bitkilerdir. Bunlarin yani sira
derin kokli bitkiler yetistirmek ya da yesil giibreleme yapmakta toprak verimliliginde artig
saglayacaktir (Hekimoglu ve Altindeger, 2006). Toprak verimligini arttirmada, hastalik ve
zararlilarla miicadele edebilen ve zararlilarin aktivitesini sinirlayan ya da azaltan maddeleri
salgilama yetenegine sahip yesil giibre bitkilerini kullanmak suretiyle zararlilarin 6rnegin,
funguslarin, bocekler ya da nematodlarin kontrol altina alinmasi miimkiindiir (Karakurt,
2009).

7. SONUC VE ONERILER

Organik tarimla yetistirilen tiim bitkilerin olumlu yanit verdigi, sadece bitki degil toprak
acisindan bakildiginda toprak yapisinin zengin, su tutma kapasitesinin yiiksek ve toprak
gozenekliliginin daha da iyi oldugu bariz sekilde goriilmektedir. Bunun yani sira bu alanda
yapilan c¢alismalara bakildiginda topraktaki makro ve mikro bitki besin elementlerinin
iceriklerinin organik tarimla daha iyi oldugu gozlemlenmistir. Tiirkiye, Anadolu topraklar1
bitki gen kaynaklar1 olmasi, ekolojik ¢esitliligi, zengin dogal yapisi, essiz cografik
giizellikleriyle stratejik oneme sahip bir iilkedir (Tan, 2010). Tiirkiye topraklarinda dogal
olarak yetisen yaklasik 12.000 bitki taksonomisi olup, bunlarm 3/1°lik kism1 endemik siniflar1
olusturmaktadir (Giiner ve ark, 2012). Bunun yam sira Tiirkiye’de her gegen giin yapilan
arastirma ve kesiflerle endemik agidan zenginligimiz giderek daha da artiyor (Senkul ve Kaya
2017). Tirkiye’nin bu essiz cografi ve topografik yapisi, iklim kosullar1 (ki her bolgesinde
farklh iklimsel 6zelliklere sahip olmasi apayri bir zenginliktir) ekolojik alanlarmin temizligi,
biyolojik ¢esitliligin zenginligi ve giderek artan biling diizeyi ile diisiik kimyasal girdi
kullanimi bunun yerine biyolojik miicadele tercihi ve buna paralel olarak hastalik ve
zararlilara dayanikli bitki gesitlerinin artisi, Tirkiye’yi organik tarim ve gelisim seyri
acisindan diger {ilkelere nazaran avantajli kilmaktadwr. Tiirkiye bitki yetistiriciligine
baktigimizda bugday ve arpa gibi tahil guruplarinda, mercimek ve nohut gibi tane
baklagillerde tiretim miktarinin her yil iklim sartlarmna bagli olarak farklilik gosterdigi,
istikrarl siirdiiriilebilir bir iiretim sergilenmedigi goriilmektedir (Kiin ve ark, 2005). Uretim
sistemine getirilecek istikrarlilik hali siirdiiriilebilirligi de beraberinde getirecektir. Arazi
toplulastrma ¢aligmalar1 ile parsellerin boliniirligiini ortadan kaldirmak, uzun vadeli ve
planli ekim ndbeti uygulamak, tarimsal anlamda zengin olan topraklarimizin daha sistemli ve
diizenli kullanimu ile iiretim artis1 saglayacak tekniklerin uygulanmasi ile gerceklestirilecek
iyilestirmeler, ismine ari nitelikli elit tohumlar kullanmakla da tarmmsal kayiplar aza
indirilecek, bdylece birim alandaki verimi yiikselip kalite artiracaktir. Bu durum finansal
anlamda da rahatlama saglayip fiyat ve pazarlama sorunlarina da ¢oziim getirecektir. Gerek
yemeklik tane baklagillerin bazi cinsleri gerekse tahil smifi bitkilerin az olan iiretim
miktarlarmi artirmak icin ekim alanlarmi genisletme imkanlar1 mevcuttur. Uretim alanlarmin
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siirli olmasi nedeniyle verim diisiikk ¢ikiyor gibi bir diislince eksik bir diisiincedir. Zira
verimdeki diigiisiin esas nedenlerinin baginda su miktarindaki yetersizlik, ¢evre kosullar1 ve
diger iiretim ile ilgili problemler siralanabilir (Sehirali ve ark, 2005).

Organik tarimin gelisimi ve siirdiiriilebilirligi i¢in; tiretimin planli yapilmasi ve girdilerin ucuz
teminin treticiler i¢im kolay elde edilebilir olmasi agisindan devlet destekleri son derece
onemlidir (Tungtiirk ve Cifte¢i, 2009).

Yesil giibre bitkilerinin dogru zamanda topraga karistirilmas: hususu da ayrica 6nemlidir.
Burada bilinmesi gereken en énemli husus bitki C:N oranidir. Eger bitkinin C:N oran1 biiyiik
ise toprakta ayrismasi i¢in gegen siire de daha uzun olur. Az yagis alan bdlgelerde yesil giibre
uygulamasinin yapilmasi ¢ok daha fazla dikkat ister. Toprak suyunun az olmasi ve bu az
miktarinda yesil giibre bitkilerince kullanilmasi esas bitkinin su  gereksinimi
karsilanamayacaktir. Bir diger taraftan toprakta su miktarinin smirli olusu yesil giibre
bitkilerinin ayrismasinda sorun yasanmasma neden olacaktir. Bu sebeple yagisi az alan
bolgelerde bazi sartlarda fayda saglanmasi beklenen sartlar zarar olarak neticelenebilir
(Basaran, 2011). Organik tarim; saglik, ¢evresel sorunlar, kirsal kalkinma ve siirdiiriilebilirlik
konularmin ©6nem kazandig1 kiiresel politikalarda ¢6ziim {ireten bir faktér olarak
diistiniilmektedir (Okudum ark, 2017). Organik tarimda benimsenen toprak iyilestirme ve
bitki besleme uygulama yontemlerinden biri olan ve siirdiiriilebilir tarim yontemi i¢in oldukg¢a
onemli olan yesil giibre uygulamasinin topraga olan yararlarimi Basaran (2011) soyle
srralamistir;

Topragi organik madde yoniinden zenginlestirir.
Yesil giibre bitkinin azot igcerigine bagl olarak topraga azot verilir.

Topraktaki mikroorganizmalara besin kaynagi saglamasi nedeniyle, topraktaki
mikroorganizmalar iizerine olumlu etki yapar.

Topragin alt katmalarina yikanan besin elementlerini topragin iist katmania ¢ikarir.
Kok salgilariyla topraktaki besin elementlerinin yarayishiligini artirir.

Topragi erozyona kars1 korur.

Bir bitkinin amaca uygun yesil giibre olabilmesi igin ;

Hizli gelisim gostermesi

Bol miktarda vejetatif organ gelistirmesi ve

Yoksul topraklarda bile daha 1yi gelisim gdstermesi gerekir.

Yesil giibre bitkisi olarak kullanilan bitkiler hususu da ayrica 6nemlidir. Baklagiller ve
baklagiller disindaki diger yesil giibre bitkileri olarak ikiye ayrilan bu iki smif yesil giibre
bitkilerinde, azot baglayiciligi bakimmdan 6zel bitkiler olan baklagil bitkileri diger yesil
giibre bitkilerine nazaran topragi azot bakimindan daha zengin hale getirir. Baklagil yesil
giibre bitkilerinin baslicalar1 yonca, licgiil, fig, yem bezelyesi vb sayilabilir. Diger yesil giibre
bitkilerine 6rnek ise; cavdar, yulaf, arpa, kolza, sudan otu vb bitkiler 6rnek verilebilir. Kardes
yani birlikte iyi anlagabilen yesil giibre bitkilerinin birlikte ekimi de ayrica avantaj
saglamaktadir. Ornegin yulaf bezelye ile birlikte ekilebilir. Organik tarimda yesil giibre
uygulamasi sadece tiretimi yapilacak bitkiye degil iiretim zincirinin diger halkalarmni olusturan
topraktan suya, sudan iklime, ekolojinin iyilesmesinden insan ve hayvan sagligma kadar
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sirayet edecektir. Bu sebeple ekolojik ve cografik kosullarin uygun goriildiigii havzalar,
tarimsal alanlar tespit edilerek organik tarmmsal iiretim yapilmali ve bu iiretim sisteminde
besin destegi yesil giibre ile desteklenmelidir. Bu durum beslenmeden ekolojiye, liretim
kolayligindan ekonomiye destege kadar pek ¢ok alana katki saglayacaktir.
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OZET

Sogan (Allium cepa L.) diinya ¢apinda bir mutfak malzemesi olup, hemen hemen tiim yemeklerde kullanilan bir
cesit sebzedir. Sogan islemede iiretilen biiyiik miktarlardaki yan f{iriinler/atik genellikle atilir, ancak bunlar
mitkemmel biyoaktif bilesikler ve fitokimyasal kaynaklardir. Bununla birlikte, kaynaklarin siirdiiriilebilir
kullanimina ve ¢evre tizerindeki olumsuz etkileri azaltmak i¢in dongiisel ekonomiye artan ilgiyle birlikte, sogan
kabugu gibi gida isleme atiklari, besin takviyeleri ve farmakolojik ilaglarin gelistirilmesinde veya yeniden
formiile edilmesinde girdi olarak kullanilabilir. Diger taraftan, sogan {ilkemizde fazlaca iiretilen bir sebze olarak,
kat1 atigida (OSW) iilkemizde bol miktarda bulundugundan keskin kokusu ve fito patojenlerin hizla ¢ogalmasi
nedeniyle bir ¢evre sorunu olusturur. Bu calismada, yiiksek besin degeri, ¢evresel ve ekonomik yonden sogan
atiklarmin nasil degerlendirilecegi konusu ele alinmistir. Sogan atiklarmin daha iyi ekstraksiyonu ve kullanimi
icin kullanilan yontemler belirli bagliklar altinda agiklanmistir. Bu ¢aligsma ile, sogan atiklarmin fonksiyonel
bilesiklerin bir kaynagi olarak kullanilmasi igin, gida teknolojisi uzmanlari, gida kimyagerleri, beslenme
uzmanlar1 ve toksikologlarin disiplinler arasi arastirmalarina 1s1k tutmasi umulmaktadir.

Anahtar Kelimeler: Sogan (Allium cepa L.), Ekstraksiyon, Fenolik madde, Antioksidant, Atik.

ONION (ALLIUM CEPA L.) SHELLS: BIOACTIiVE COMPOUNDS, RECYCLING
PRODUCTS AND ASSESSMENT METHODS

ABSTRACT

Onion (Allium cepa L.) is a worldwide culinary ingredient and a kind of vegetable used in almost all dishes.
Large amounts of by-products/waste produced in onion processing are usually discarded, but they are excellent
sources of bioactive compounds and phytochemicals. However, with increasing attention to the sustainable use
of resources and the circular economy to reduce negative impacts on the environment, food processing wastes
such as onion peel can be used as inputs in the development or reformulation of nutritional supplements and
pharmacological drugs. On the other hand, onion, as an over-produced vegetable in our country, creates an
environmental problem due to its pungent odor and rapid proliferation of phytopathogens, since solid waste
(OSW) is abundant in our country. In this study, the issue of how to evaluate onion waste in terms of high
nutritional value, environmental and economic aspects is discussed. The methods used for better extraction and
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use of onion waste are explained under certain headings. It is hoped that this study will shed light on the
interdisciplinary research of food technologists, food chemists, nutritionists and toxicologists for the use of onion
waste as a source of functional compounds.

Key Words: Onion (Allium cepa L.), Extraction, Phenolic Content, Antioxidant, Waste.

1.GIRIS

Diinya genelinde niifus arttik¢a, gereksinim duyulan gida ihtiyaci da artmaya baslamistir. Hig
kuskusuz ki bu ihtiyacin en 6nemli kisimlarindan birisini de tarimsal tiriinler olusturmaktadir.
Fakat 7,5 milyardan fazla insam1 doyurmak i¢in ciddi biiyiikliikte bir tarimsal iiretimin
yapilmasi gerekmektedir. Ge¢gmiste bu soruna ¢6ziim olarak gelistirilen ve giinlimiizde temel
iiretim prensibini olusturan endiistriyel tarim modeli halen kullanilmaktadir. Endiistriyel tarim
hizli ve tiiketiciye kaliteli (renk, goriiniig) iirlinler sunabilmesinin yaninda, birtakim sorunlar:
da beraberinde getirmistir. Endiistriyel tarimim yikic1 etkilerine karsm daha saghkli ve
strdiiriilebilir tarima 1imk&n saglayan organik tarim metodunun diinya genelinde
yayginlagsmasi, karsilasilan bu sorunlar nedeni ile 6nem kazanmaya baglamistir. Ancak
glinimiizde tarim iretiminin talepleri karsilayacak diizeyde olmayisi, iiretim i¢in gerekli
toprak, su gibi kaynaklarin israf edilmeyecek kadar kiymetli olmasi sebebi ile
tikketilemeyecek durumdaki tarim {iriinlerinin yeniden ekonomiye ve tiiketime kazandirilmasi
ihtiyaci ortaya ¢ikmustir. Geri doniisiim uygulamalarinin tarim sektoriinde de kullanilmaya
baslanmasi ile gidalarin, ¢esitli yontemler ile tekrardan tiiketim zincirine dahil edilmesi
hedeflenmektedir. Ayrica geri doniisiim endiistrisi yeni bir is kolu olarak bir¢ok insana
istihdam ortami saglanmaya baslamistir. Bu sebepten birgok tilke geri doniisiim endiistrisinin
saglamis oldugu faydalardan yararlanmak i¢in yatirimlar yapmis ve yapmaya da devam
etmektedir.

Bu calismada, yiiksek besin degeri, ¢evresel ve ekonomik yonden sogan atiklarinin nasil
degerlendirilecegi konusu ele alinmustir.

2. TARIM URUNLERINDE GERI DONUSUMUN ONEMI
Geri doniisiimiin 6nemini 5 maddede siralayabiliriz;

1) Uriinler igin kullanilan su, toprak gibi ikamesi olmayan kaynaklarin israfi engellenmis olur.
Bilindigi lizere tarim iriinlerinin yetistirilmesi i¢in tathh su kaynaklari kullanilmaktadir.
Diinyada tarimsal gida {iretimi i¢in temiz su kaynagmin yaklagik %70’inden fazlasi
kullanilmaktadir. Toprak kullanimma baktigimizda ise diinya ¢apinda 1,4 hektar alan yani
diinya tarim arazisinin %281 israf edilen gidalar i¢in kullanilmaktadir (FAO, 2013).

2) Diinya genelinde yasanan kaynak sikintilar1 nedeni ile zorluk ¢eken insan sayis1 azaltilmig
olur. Diinya Saglik Orgiitii verilerine gore diinya lizerinde 820 milyondan fazla insan besin
kaynaklarmin yetersizligi nedeni ile aglik ¢ekmektedir.

3) Tarmm atiklarin diizenli ¢p toplama alanlarinda biriktirilmesi engellenerek alan isgali, kotii
koku ve gorsel kirliligin biiyiik oranda azaltilmasi saglanir (FAO, 2013).

4) Tarim triinlerinin geri doniistiiriilmesi ile yeni is alanlar1 agilmaktadir. Basta biyogaz ve
organik giibre tesisleri olmak iizere bir¢cok sektoriin gelismesine olanak taniyarak iilke
icindeki ekonomik bir deger yaratir (EBA, 2018).
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5) Geri doniisiim sonucu, yenilenebilir enerji kaynaklar1 i¢erisinde yer alan biyogaz, topragin
yapisal diizenini saglayarak gidalarin daha saglikli biiylimesine olanak saglayan kompost ve
driinlerin tekrardan tiiketime uygun olmasmi saglayacak birtakim proje veya alternatif
iirtinlerin elde edilmesi saglanabilmektedir.

3. SOGAN URETIMIi VE BESIN iCERIiGi

Sogan (Allium cepa L.), birgok diinya yemeklerinde en rutin olarak kullanilan bilesendir ve
aym zamanda dinya c¢apmnda yaygmn olarak yetistirilen ve tiiketilen sebzelerden biridir.
Ulkemizde ve diinyada sogan liretim miktarlar1 Sekil 1°de verilmistir.

S emsdgmeemozweeen
S emam
h 00 0 4

h 4
D 4
. 4

h 4

Sekil 1. Ulkemizde ve diinyada sogan iiretimleri (TUIK, 2020)

Tiim iireticiler arasinda, yalnizca Avrupa iilkelerinin yilda yaklasik 0,6 MT sogan atigina yol
acabildigi bildirilmistir (Katsampa ve ark., 2015). Ayrica bu atik, gii¢lii sogan aromasi goz
Oniine alindiginda yem hazirlamaya uygun olmadigi ve giibre olarak da kullanilamayacag:
icin uygun sekilde bertaraf edilmedigi takdirde cevreye zararli etkileri olabilir (Benitez ve
ark., 2011). Bu nedenle sogan atiklari, fenoller, flavonoidler ve flavanoller gibi zengin bir
biyoaktif bilesik kaynagi olduktan sonra bile yeterince kullanilmamaktadir. Bu nedenle,
biyotip ve farmasotik alanlarda sogan atiginin ve 6zlerinin degerlendirilmesi, ¢evresel hasari
azaltmak ve terapotik takviyelerin veya bitkisel bazl ilaglarin tiretimi i¢in ekonomik, diisiik
maliyetli bir ikame saglamak i¢in uygun bir ¢ézlim olabilir.

Yapilan bir ¢alisma da sogan kabugunun iyi miktarda karbonhidrat (% 88.56) icerdigini,
ancak protein (%0.88), kiil (%0.39) ve ham lif (%0.15) igeriginin daha diisiik oldugunu
vurgulanmustir (Ifesan, 2017). Sogan kabugu tozu lizerinde yapilan bir diger caligmada,
protein (%2.58-3.06), ham yag (%0.71-0.77), kiil (%5.50-5.93), toplam diyet lifi (%7.78—
62.09), ¢oziiniir diyet lifi (%7.38) ve ¢Oziinmeyen diyet lifi (%54.71) igerigi tespit
edilmistir (Michalak-Majewska ve ark., 2020; Sayed ve ark., 2014). Ali ve ark. (2016)’ne
gore ise soganin dis kabugunun ham protein, ham lif, ham yag, kiil, nem ve karbonhidrat
icerigi sirasiyla %2.64, %26.84, %15.13, %8.06, %8.02 ve %66.12 olarak bulmuslardir.
Ayrica, ayni ¢alismada sogan kabugunda yaris1 doymus ve diger yaris1 doymamis olan 12
farkli yag asidi tespit etmislerdir.
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4. SOGAN KABUGUNDAKI BiYOAKTIF BIiLESIKLER

Son zamanlarda, yapilan arastirmalar, sogan yan {riinlerinin 6nemli dogal antioksidan
kaynaklar1 oldugunu gostermistir (Khiari ve ark., 2012; Kim ve ark., 2005). Sogan atiklar1
ayni zamanda diyet lifi (DF), flavonoidler ve S-alk(en)il-Lsistein siilfoksit (ACSO'lar) bolca
icerir. Ayrica sogan atiklarinda bulunan degerli fito kimyasallar farmasotik ve kozmetik
endiistrileri i¢in kullanilmaktadir (Schieber ve ark., 2001). Sekil 2’de sogan kabuklarinda
cesitli onemli biyoaktif bilesiklerin yapilar1 verilmistir.
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Protocatechuic asit  Isorhamnetin ~ Siyanidin 3 Q glikozit ~ Siyanidin 3malonyl glikozit
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2-(3,4-hidroxybenzoyl Isohamnetin-3,4 diglikozit Quersetin-3,7,4 —triglikozit2,4,6-
trihydroxy- 3(2H)-benzofuranone
Sekil 2. Sogan kabuklarinda bulunan 6nemli biyoaktif bilesiklerin yapilari.

4.1. Flavonoidler ve Fenolik Bilesikler

Sogan atiklari, flavonoidler, flavonoller, antioksidan ve diger fito kimyasallardan olusur.
Quercetin ve tiirevleri gibi flavonoller, bir¢ok cesitte bulunan sar1 ve kahverengi bilesiklerin
iretiminde rol oynar. Antosiyaninler diger cesitlere kirmizi/mor bir renk verir. Taze
sogandaki ana flavonollerin quercetin 4'-glukozit ve quercetin 3, 4'-diglukozit oldugu
bildirilmistir (Khiari ve ark., 2012; Roldan ve ark., 2008).

Taze sogandaki quercetin ve glikozitlerinin bilesimi saklama kosullarina ve saklama siiresine
baghdir (Kim ve ark., 2005). Depolama sonrasi dénemde quercetin igeriginin goreli olarak
onemli Olciide arttig1 bildirilmistir. Quercetin insan kardiyovaskiiler hastaliklarina karsi
koruma yetenegi ile birlikte antioksidan ve serbest radikal siipiiriicii Ozelliklere sahiptir.
Ayrica, Quercetin antikanser, antiinflamatuar ve antiviral aktiviteler Ozellikler sergiledigi
yapilan c¢aligmalarda goriilmektedir (Downes ve ark.,, 2009). Soganin yenilebilir
kisimlarindaki flavonoid seviyeleri 0,03-1 g/kg arasinda degisir ve sogan kabuklari,
yenilebilir kisimlarma kiyasla 6nemli 6lgiide daha yiiksek seviyelerde flavonoidler 2-10 g/kg
icerir (Roldan ve ark., 2008).

Quercetin ve atilan sogan atiklarindaki diger tipik flavonoidler, anti-obezite, antioksidan, anti-
inflamatuar ve antikanser aktiviteler gosterebildikleri i¢in biyoaktif 6zellikleri ve potansiyel
olarak faydali etkileri nedeniyle ilgi ¢ekicidir (Price ve ark., 1997).

4.2. Kiikiirt Bilesikleri ve Lif Bilesenleri

Sogan, ana bilesenler olarak kiikiirt ve karbonhidratlar1 da igerir. Soganin aromasi, kiikiirtlii
bilesikler olan ACSO bilesiklerinin varligi ile iliskilidir; sogan tiirlerinin tadindaki farkliliklar,
ACSO bilesimi ve konsantrasyonundaki farkliliklardan kaynaklanir (Suleria ve ark., 2015).
Bir soganmn karakteristik kokusu ve tadi, ACSO'lar1 parcalayan allinaz enzimini aktive eden
maserasyon veya dograma igleminden ileri gelir. Sogan atiklarindan elde edilen organosiilfiir
bilesikleri, insan kan trombositlerinin toplanmasini engelleyebilir ve pozitif kardiyovaskiiler
saglik yararlar1 i¢in potansiyel sunar. Ayrica, bu kiikiirt bilesikleri, memelilerde antioksidan,
apoptotik ve enflamatuar sistemleri olumlu yonde degistirebilir (Terahara ve ark., 1994). Yine
soganlardaki kiikiirt bilesikleri, polifenoloksidaz (PPO) inhibisyonundan sorumludur.
Siilthidril (SH veya tiyol) gruplari, PPO enziminin iyi inhibitorleridir (Randle ve ark., 1995).
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Dondurulmus, kesilmis, dondurularak kurutulmus veya yemeye hazir gida gibi farkl iiriinler
elde etmek igin soganlarin endiistriyel olarak islenmesi, sogan kabuklarmin iist ve alt
katmanlarinin, iki dis etli pulun ayrilmasi anlamina gelir. Ustten ve alttan elde edilen sogan
atiklari, i¢, dis ve kabuk boliimiiniin karigimidir ve bu nedenle toplam diyet lifi daha yiiksek
miktarda igerir (Benitéz ve ark., 2011). Gida lifi insan saglig1 igin biiyiik 6nem tagimaktadir.
Asirt su emilimini ve kabizliga neden olabilecek sert digki olusumunu 6nlemeye yardimci
olur. Ayrica lif, viicut kolesterol seviyesini diisiirir ve bdylece kardiyovaskiiler hastalik
riskini azaltir (Rumeza ve ark., 2006). Sogan, ¢oziiniir ve ¢éziinmeyen diyet lifi igerir ve
¢oziinlir/¢coziinmeyen diyet lifi oran1 (SDF:IDF) diger sebzelerden daha ytiksektir (Larrauri ve
ark., 1999).

4.3. Mineraller ve Yag Asitleri

Sogan atig1 yiiksek mineral igerigine sahiptir, ¢iinkii ¢cogu besin alimmin gergeklestigi tist-alt
ve bitki koklerini icerir. Sogan atiklarindaki mineral dagilimi, soganm yetistirildigi toprakta
bulunan minerallere baghdir. En yliksek magnezyum, demir, ¢inko ve manganez
konsantrasyonlar1 iist-altta bulunurken, en yiiksek potasyum ve selenyum konsantrasyonlari i¢
kisimlarda bulunur (Rodrigues ve ark., 2009). Benzer seckilde, en yiiksek kalsiyum
konsantrasyonu  kahverengi  deride  bulunur. Sogandaki  minerallerin  dagilimi
hareketlilikleriyle ilgili olabilir. Bu nedenle, demir, kalsiyum ve magnezyum gibi diisiik
hareketlilige sahip elementler, esas olarak soganin dis kisimlarinda bulunur (Benitéz ve ark.,
2011).

Sogan hem doymus hem de doymamis yag asitleri igerir ve diger fitokimyasallar gibi igerigi
de depolama siiresi, depolama sicakligi, genotipler ve diger faktorlerden etkilenir. Soganin
toplam doymus yag asitleri yiiksektir; bununla birlikte doymus yag asitleri iist-alt atikta
baskindir. Doymamis yag asitleri, toplam yag asitlerinin %76,79'u ile dis kisminda daha
yiiksek miktarlarda bulunur. Ust ve alt kisim en yiiksek oranda oleik asit igerirken, dis kisim
en diisiik yiizdeyi icerir. Oleik asit (omega-9), sogan yaginda bulunan énemli yag asitlerinden
biri olan tekli doymamis bir yag asididir. Linoleik asit ve linolenik asit de sogan yaglarinda
bulunur ve diyet esansiyel yag asitleri olarak bilinir. Bunlar sentetik olarak sentezlenemezler
(Paola ve ark., 2004).

5. SOGAN ATIGININ DEGERLENDIRILMESI iCIN YONTEMLER

Katma degerli bilesiklerin basarili bir sekilde ekstraksiyonu igin etkili ekstraksiyon
tekniklerinin gelistirilmesi, maliyet etkinligi ve ¢evre dostu olmasi acgisindan ¢ok Onemlidir.
Son zamanlarda, enerji fiyatlarindaki artig, karbondioksit (CO2) emisyonlar1 ve diger ¢evre ile
ilgili problemler nedeniyle etkili ekstraksiyon teknikleri bityiik ilgi gormektedir. Ekstraksiyon
yontemleri i¢cin dikkate alinmasi gereken Onemli parametreler matris Ozellikleri, solvent
se¢imi, sivi-kat1 orani, sicaklik, basing ve ekstraksiyon siiresidir. Sogan atigmdan katma
degerli tirtinler elde etmek i¢in literatiirde daha hafif ekstraksiyon ve stabilizasyon yontemleri
anlatilmistir.  Orne@in, etanol/su karisgimlar1 sogan kati atiklarmdan flavonoidlerin
ekstraksiyonu, quersetin tiirleri i¢in siiperkritik su ekstraksiyonu, sogan kabugu ve sogani i¢in
stiper kritik su aritimi, mikrodalga 1sitma ve sogan kabugunun 6n kaynatma islemi i¢in
degerlendirilmistir (Khiari ve ark., 2008; Turner ve ark., 2006; Salak ve ark., 2013; Saka ve
Sahin, 2011).
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Sogan kabugunun, boya hammaddesi olarak kullanilmasi durumunda el dokuma hali ve
kilimciligi sanayinde alternatif dogal boyarmadde kaynagi olabilmektedir. Boylece Tiirkiye
icin Oonemli bir doviz girdisi saglanabilir. Sogan kabugunun degerlendirilmesi konusunda
Tiirkiye’de yapilan en ciddi arastirma, Gaziosmanpasa Universitesi Dogal Boyalar Arastirma
ve Uygulama Merkezi’'nde gergeklestirilmistir. Bu arastirmada, sogan kabugu ve hayvan
idrar1 bilesiminin boyar madde olarak kullanilmast sonucu solmayan renkler elde
edilebilecegi ispatlanmistir (Sharma ve ark., 2016). Dogal boya bitkilerinin degerlendirilmesi
durumunda Tiirkiye’ye sogan kabugundan yilda 110 milyon $ gelir saglanabilecegi ortaya
cikmustir.

Bitki fenolik bilesenlerini elde etmek icin yaygin olarak kullanilan teknikler, siipe rkritik
akiskan ekstraksiyonu (SFE), basin¢li sivi ekstraksiyonu (PLE), mikrodalga hidrodiflizyon ve
yergekimi (MHGQG) gibi yeni ve gelecek ekstraksiyon teknikleri, ekstraksiyon i¢in kisa zaman
gerektirdigi ve daha az solvent tiikettigi icin geleneksel yontemlere kiyasla avantajhidir
(Martino ve ark., 2004; Seltoft ve ark., 2009; Zill-E-Huma Vian ve ark., 2011). MHG,
sogandan polifenollerin ekstraksiyonu i¢in kullanilan yeni bir ekstraksiyon yontemidir (Vian
ve ark., 2009). Mikrodalgalar, doku yumusakligin1 ve hiicre gecirgenligini artirarak sekonder
metabolitlerin diflizyonunu hizlandirir ve ayrica yiiksek penetrasyon kapasiteleri nedeniyle
hiicre bozulmasin1 arttirir (Chemat ve ark., 2006). MHG sadece verimli goriinmekle kalmaz,
ayn1 zamanda hiicre geg¢irgenligini de arttirir. Ekonomik ve ayni1 zamanda ¢evre dostu, ¢iinkii
daha az enerji gerektirir, solvent icermez ve atmosfer basincinda mikrodalgalar1 ve
yergekimini basitge birlestirir (Vian ve ark., 2009).

Ekstraksiyon isleminde sicaklik onemli bir rol oynar. Yiikselen sicaklik, fenoliklerin
¢Oziintirliiklerini artirarak ve difiizyon katsayisini artirarak ekstraksiyonunu kolaylastirmistir
(Kim ve ark.,, 2011). Bununla birlikte, antosiyanin pigmentlerinin ekstraksiyonu igin
sicakliklarin 30-35 °C geg¢mesi Onerilmez, ¢ilinkli bu termal bozulmaya yol agarak sonucta
verimi diistiriir (Rodrigues ve ark., 2009). Daha yiiksek sicakliklarda, flavonoliin, flavonol
glikozitler gibi sekerlerle konjugasyonu, aglikonlardan daha fazla stabilite gosterir (Makris ve
ark., 2002). Agir metaller ve boyalar igin emici olarak kullanilan sogan kabuklari,
uygulamadan Once On isleme tabi tutulur, O6rnegin sogan kabugu, renkli bilesiklerden
arindirilmasi i¢in 4 saat kaynatilir ve ardindan tortu, 80°C'de kurutulur. Sonra %1 formaldehit
ile islenir (Lombard ve ark., 2005). Benzer sekilde, sogan kabugunun iyi bir emici olmasi i¢in
modifikasyonu i¢in farkli zaman araliklarinda mikrodalga 1sitma kullanilir (Saka ve Sahin,
2011). Bu tiir bir islem sogan kabugunun fiziksel ve kimyasal 6zelliklerini degistirerek emme
kapasitesini arttirir. Boylece, termal tedavi, sogan kabugu ve dokularinin hiicre duvarlarindan
biyoaktif bilesik salinimi oranini arttirir (Hameed ve Ahmad, 2009).

Katma degerli bilesiklerin ekstraksiyonu i¢in kullanilmadan ©6nce sogan atiginin
stabilizasyonu i¢in farkli yontemler kullanilmistir. Stabilizasyon iglemleri i¢in kullanilan
yontemler, atik mikrobiyolojik biiylime ve katma degerli bilesiklerin ayrigmasi igin risk
icerdiginden, sogan atiginm gilivenli bir gida bileseni olarak degerlendirilmesi i¢in ¢ok dnemli
adimlar igerir. Yaygin olarak kullanilan stabilizasyon teknikleri sterilizasyon, pastdrizasyon
ve dondurmayi igerir. Bu yontemlerin her birinin kendine gore avantajlar1 ve dezavantajlari
vardir. Ornegin, dondurma, mikrobiyolojik risk nedeniyle stabilizasyon igin tercih edilemeyen
bir islemdir, sterilizasyon ise sogan yan {irlinlerinde besin kompozisyonunu etkileyebilecek
karamelize bilesikler iiretebilir (Bello ve ark., 2013).

Aktif karbon, gesitli kirleticiler i¢in popiiler bir adsorpsiyondur. Ancak, yliksek malzeme
maliyeti ve isletme maliyetleri nedeniyle kullanimi hala smirlidir (Tomas-Barberan ve ark.,
2001; Vian ve ark., 2009). Cesitli dekontaminasyon amaglariyla ve atik sularin aritilmasinda
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alternatif olarak kullanilan sogan kabugu, ucuz adsorbanlardan biridir (Vian ve ark., 2009).
Diinya ¢apinda yiiksek sogan tiiketimi, ¢opliikte atilan biiylik miktarda kabuk {iretimine yol
acmustir. Adsorbanlarin ¢ope atilmasini ve yiiksek maliyetli olmasmi 6nlemek igin, bu
tarimsal atigin sulu ¢ozeltiden agir metallerin ve boyalarin uzaklastirilmas: igin bir
adsorbanolarak kullanilabilecegi Onerilmektedir. Emici olarak kullanilan sogan kabuklar1
mikrodalga radyasyonu altinda modifiye edilerek atik soganin fiziksel ve kimyasal
ozelliklerinin degismesine neden olur (Rodrigues ve ark., 2009; Makris ve Rossiter, 2002).

Cesitli arastirmalar, etanol, sirke ve laktik asit tiretimi ile ilgili ¢esitli biyolojik yaklasimlar
dahil olmak iizere farkl degerli gida bilesenlerinin potansiyel bir kaynagi olarak sogan yan
driinlerinin degerlendirilmesinin oldugunu gostermistir. Sirke, piring, malt, elma, sarap ve
diger bir¢ok tarimsal malzemeden yaygin olarak iiretilen geleneksel bir asidik baharat olarak
bilinir. Bununla birlikte, sogan atigmin fermantasyonu kolay degildir, c¢ilinkii yiiksek
konsantrasyonlu antibakteriyel ve antioksidan maddeler i¢erir (Santas ve ark., 2010).

Sogan kabugunun zengin biyoaktif igerigi ve mikrobiyal ozellikleri ve saglik yararlari
nedeniyle, sogan kabugu, farkli gidalara dahil edilebilecek yeni bir bilesen olarak kabul
edilmistir. Seczyk ve ark. (2015) gore fasulye ezmesinin sogan kabugu ekstresi ile
zenginlestirildigini ve bu sayede hamurun daha yiliksek antioksidan aktiviteye sahip oldugunu
bildirirken, Gawlik-Dziki ve ark. (2013) tatmin edici tiiketici kabuliine sahip ekmek elde
etmek icin bugday unu miktarmi azaltmak i¢cin sogan kabugu tozu eklemistir. Bununla
birlikte, sogan tozunun tiiketiciler arasinda en popiiler oral dozaj formlarmmdan biri, kolay
kullanimlar1 ve yutulmalar1 nedeniyle tabletlerdir (Cronin ve ark., 2015; Garrido ve ark.,
2020).

6. SONUC VE ONERILER

Sogan atiklarinin fonksiyonel bilesiklerin bir kaynagi olarak kullanilmasi ve bir gida bileseni
olarak uygulanmasi, gida teknolojisi uzmanlari, gida kimyagerleri, beslenme uzmanlar1 ve
toksikologlarin disiplinler arasi arastirmasini gerektiren umut verici bir alandir. Atiklarin
ekonomik ve etkin bir sekilde yeniden kullanilabilmesi i¢in baz1 gereksinimlerin karsilanmasi
gerekmektedir. Sogan atiklarmnin tedariki ve iyi kurulmus sistemlere ihtiya¢ vardir. Ayrica
sogan atiklarmmdan mikro besinlerin ve diger fonksiyonel bilesiklerin tam karakterizasyonu ve
miktarmimn belirlenmesi i¢in hazir ve erisilebilir tesisler veya analitik yontemler gereklidir.
Sogan atigindan elde edilen iiriin kalitesinin kullanim1 ve korunmasi, raf dmrii vb. konularda
gida giivenliginin saglanmasi 6nemli diger bir konudur (Fukumoto ve ark., 2000).
Siirdiiriilebilir iiretim ve atik yonetimi konusunda gida ve ona bagli endiistrilerin birlikte
calismasida Onemlidir. Son olarak, sogan atiklarindan elde edilen fitokimyasallarin
biyoaktivitesi, biyo yararhiligi ve toksikolojisi ile bunlarin stabilitesi ve diger gida
bilesenleriyle etkilesimleri {lizerine gelecekteki arastirmalar, hem in vitro hem de in vivo
caligmalarda dikkatli bir sekilde yapilmalidir. Ayrica, geri doniistiiriilmiis sogan atig1 igin
potansiyel talebin mevcut olmasi gerekir. Teknik ve ekonomik-fizibilite zorluklari, iiriin
kalitesi ve gida giivenligi dahil olmak iizere her bir bilesen yerine getirilmedik¢e geri
doniisiim tamamlanmis olmayacaktir (Saleheen, 2004).
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