JourNAL of AGRICULTURE

ISSN: 2636-8757

HTTPS://DERGIPARK.ORG.TR/TR/PUB/JA

INTERNATIONAL PEER REVIEWED JOURNAL

VOLUME
3

YEAR
JUNE, 2020




FJourNaL of de

ISSN: 2636-8757

https://dergipark.org.tr/tr/pub/ja

(Uluslararas1 Hakemli Dergi / International Peer Reviewed Journal)

CIiLT/VOLUME SAY1/ISSUE
S 1
YIL/YEAR
HAZIRAN/JUNE,2020

agrijournal@hotmail.com

DergiPark

AKADEMIK


https://dergipark.org.tr/tr/pub/ja

Dergimiz Hakkinda/ About Our Journal

Journal of Agriculture, hakemli uluslararas1 bir dergidir ve 2018 yilinda yayin hayatma baslamistir.
DergiPark biinyesinde agik erigimli olarak, tarim ve yasam bilimleri alaninda hazirlanmis arastirma ve
derleme makalelerini yaymlamak {izere Mayis-2018 yilinda faaliyete baglamistir. Derginin
destekledigi diller Tiirkce ve Ingilizce’dir. Yilda 2 (iki) say1 yayinlamr. Dergiye génderilen makaleler
once editor tarafindan sekil ve igerik yoniinden incelenir. Uygun olmayanlar sorumlu yazara geri
gonderilir. Gonderilen makaleler yazarlar tarafindan kaynaklar hari¢ olmak iizere intihale karst kontrol
edilmektedir. Yapilan kontrollerde benzerlik oranimin %20'nin altinda olmasi zorunludur. Intihal
raporlar incelenerek %20 {lizerinde olan yayinlar reddedilir. Yayinlanmasi istenilen eserlerin herhangi
bir yerde yaymmlanmamis veya yaymlanmak {izere herhangi bir dergiye gonderilmemis olmasi
zorunludur. Editoriin onayladig1 makaleler konu ile ilgili 2 (iki) hakeme gonderilir. Hakem incelemesi
ve diizeltme siireci tamamlanan makaleler yayinlanir.

Journal of Agriculture is a refereed international journal and started its publication in 2018. DergiPark
started its activities in May-2018 in order to publish research and compilation articles prepared in the
field of agriculture and life sciences with open access. The languages supported by the journal are
Turkish and English. 2 (two) issues are published annually. Articles submitted to the journal are first
reviewed by the editor in terms of shape and content. Unsuitable ones are sent back to the responsible
author. Submitted articles are checked against plagiarism by the authors, excluding the sources. It is
mandatory that the similarity rate is below 20% in the controls. Publications over 20% are rejected by
analyzing plagiarism reports. It is mandatory that the works to be published have not been published
anywhere or sent to any journal to be published. Articles approved by the editor are sent to 2 (two)
reviewers. Articles whose referee review and correction process are completed are published.

Amag/Aim

Dergimiz bahge bitkileri, bitki koruma, bitkisel ve hayvansal {iretim, biyosistem miihendisligi, gida
miihendisligi, molekiiler biyoloji ve genetik, peyzaj mimarligi, su iirinleri, tarim ekonomisi, tarimsal
mekanizasyon, tarimsal yapilar ve sulama, tarla bitkileri, toprak bilimi ve bitki besleme ve zootekni
alaminda hazirlanan arastirma ve derleme galismalarim Tiirkce ve Ingilizce dillerinde yayimlamayi
amag edinmigtir.

The articles that can be sent to the journal are horticulture, plant protection, plant and animal
production, biosystem engineering, food engineering, molecular biology and genetic, landscape
architecture, fisheries, agricultural economy, agricultural mechanization, agricultural structures and
irrigation, field crops, soil science and plant nutrition and animal science. The journal aims to publish
research and compilation studies in Turkish and English.

Kapsam/Scope

Journal of agriculture, Haziran ve Aralik aylarinda yilda iki kez yayinlanan hakemli, akademik,
bilimsel, uluslararasi bir dergidir. Tiirkce ve Ingilizce makaleler kabul edilir ve cevrimici olarak
yayimlanir.

Journal of agriculture is a refereed, academic, scientific, international journal published twice a year,
in June and December. Turkish and English articles are accepted and are published online.



JourNAL of AGRICULTURE

agrijournal@hotmail.com
ISSN: 2636-8757
https://dergipark.org.tr/tr/pub/ja

Cilt/Volume: 3 SayvIssue: 1  Yil/Year: Haziran/June, 2020

Sahibi / Owner

Dr. Ogr. Uyesi Baris EREN / Assist. Prof. Dr. Baris EREN
Igdir University, TURKEY, bariseren86@gmail.com

Bas Editor / Editor in Chief

Dr. Ogr. Uyesi Baris EREN / Assist. Prof. Dr. Baris EREN
Igdir University, TURKEY, bariseren86@gmail.com

Dr. Fatih DEMIREL
Igdir University, TURKEY, fatih.demirel@igdir.edu.tr
Yardimci Editor / Co Editor

Ars. Gor. Serap DEMIREL / Research Assistant Serap DEMIREL
Van Yiiziinci Yil University, serap_comart@hotmail.com



mailto:agrijournal@hotmail.com
https://dergipark.org.tr/tr/pub/ja
mailto:serap_comart@hotmail.com

JourNAL of EGRICULTURE

agrijournal@hotmail.com
ISSN: 2636-8757
https://dergipark.org.tr/tr/pub/ja

Cilt/Volume: 3 SayvIssue: 1  Yil/Year: Haziran/June, 2020

Ulusal Editorler Kurulu / National Editorial Board

Prof. Dr. Ahmet ULUDAG
Canakkale Onsekiz Mart Universitesi, Tiirkiye

Prof. Dr. Ali Riza DEMIRKIRAN
Bingol Universitesi, Tiirkiye
Prof. Dr. Bahri KARLI
Siileyman Demirel Universitesi, Tiirkiye

Prof. Dr. Bilal KESKIN

Igdir Universitesi, Tiirkiye

Prof. Dr. Ali KAYGISIZ

Kahramanmaras Siit¢ii imam Universitesi, Tiirkiye

Prof. Dr. Mustafa Riza CANGA
Ankara Universitesi, Tiirkiye

Prof. Dr. Omer AKBULUT
Atatiirk Universitesi

Prof. Dr. Veli UYGUR
Siileyman Demirel Universitesi, Tiirkiye

Dog. Dr. Ahmet Metin KUMLAY
Igdir Universitesi, Tiirkiye
Dog. Dr. Arzu UNAL
Igdir Universitesi, Tiirkiye
Dog. Dr. Celalettin GOZUACIK
Igdir Universitesi, Tiirkiye
Dog. Dr. Hakki AKDENIZ
Igdir Universitesi, Tiirkiye

Dog. Dr. Koksal KARADAS
Igdir Universitesi, Tiirkiye

Dog. Dr. Miicahit PEHLUVAN
Igdir Universitesi, Tiirkiye
Dog. Dr. Ugur SIMSEK
Igdir Universitesi, Tiirkiye
Dr. Ogr. Uyesi Baris EREN
Igdir Universitesi, Tiirkiye
Dr. Ogr. Uyesi Miicahit KARAOGLU
Igdir Universitesi, Tiirkiye
Dr. Ogr. Uyesi Emrah KUS
Igdir Universitesi, Tiirkiye
Dr. Ogr. Uyesi Ersin GULSOY
Igdir Universitesi, Tiirkiye
Dr. Ogr. Uyesi isa YILMAZ
Mus Alparslan Universitesi, Tiirkiye
Dr. Ogr. Uyesi Ramazan GURBUZ
Igdir Universitesi, Tiirkiye
Dr. Fatih DEMIREL
Igdir Universitesi, Tiirkiye
Dr. Asude CAVUS
Van Yiiziincii Y1l Universitesi, Tiirkiye
Dr. Fatih GOKMEN
Igdir Universitesi, Tiirkiye

Ars. Gor. Serap DEMIREL
Van Yiiziincii Y1l Universitesi, Tiirkiye

Uluslararasi Editorler Kurulu / International Editorial Board

PhD Mabrouk Elsabagh
Department of Nutrition and Clinical Nutrition /Veterinary Medicine, Egypt

PhD Ayman Elsabagh

PhD. Jiban Shrestha
Nepal Agricultural Research Council, Nepal

PhD. Marija Saric-Krsmanovic

PhD. Arash Hossein POUR


mailto:agrijournal@hotmail.com
https://dergipark.org.tr/tr/pub/ja

JourNAL of AGRICULTURE

agrijournal@hotmail.com
ISSN: 2636-8757
https://dergipark.org.tr/tr/pub/ja

Cilt/Volume: 3 SayvIssue: 1 Yil/Year: Haziran/June, 2020

BU SAYININ HAKEM LISTESI / REFEREE LIST IN THIS NUMBER

Prof. Dr. Buket Mutlu AKIN Harran Universitesi, Tiirkiye

Dog. Dr. Salih AKSAY Mersin Universitesi, Tiirkiye

Dog Dr. Arzu UNAL Igdir Universitesi, Tiirkiye

Dr. Ogr. Uyesi Adnan AYDIN Igdir Universitesi, Tiirkiye

Dr. Ogr. Uyesi Kaan HURKAN Igdir Universitesi, Tiirkiye

PhD. Arash Hossein POUR Arastirma Enstitiisii, [ran

Dr. Ogr. Uyesi Ataman Altug ATICI Van Yiiziincii Y1l Universitesi, Tiirkiye

Dr. Abdurrahim YILMAZ Bolu Abant izzet Baysal Universitesi, Tiirkiye
Ogr. Gor. Hilal YILMAZ Kocaeli Universitesi, Tiirkiye

Ars. Gér. Ahmet SEPIL Van Yiiziincii Y1l Universitesi, Tiirkiye


mailto:agrijournal@hotmail.com
https://dergipark.org.tr/tr/pub/ja

JourNaL of AERICULTURE

agrijournal@hotmail.com
ISSN: 2636-8757
https://dergipark.org.tr/tr/pub/ja

Cilt/Volume: 3 SayvIssue: 1 Yil/Year: Haziran/June, 2020

ICINDEKILER / CONTENTS

ARASTIRMA MAKALELERI (Research Articles)

Tiirkiye’deki Kaplica Bugdaylarmin Uretim Projeksiyonu
Production Projection Of Einkorn And Emmer Wheat Cultivated In Turkey

Fatih DEMIREL, Baris EREN

Optimisation of Almond Milk Producing Using Response Surface Method

Mehmet Murat CEYLAN, Emir Ayse OZER

Assessment In Situ Measurements In Monitoring Water Quality Status Of Lake Aygir, Bitlis

Asude CAVUS, Fazil SEN

Bazi Bugday Genotiplerinde Fide Gelisim Parametlerinin Korelasyon Analizi

Barig EREN, Fatih DEMIREL

DERLEME MAKALELERI (Review Articles)

Gida Ve Tarim Igin Mikroorganizma Genetik Kaynaklariin Biyoekonomideki Onemi
The Importance Of Microbial Genetic Resources For Food And Agriculture In The

Bioeconomy
Arzu UNAL

Vi

1-5

6-18

19-27

28-32

33-42


mailto:agrijournal@hotmail.com
https://dergipark.org.tr/tr/pub/ja

Fatih Demirel and Baris Eren
Production Projection Of Einkorn And Emmer Wheat Cultivated In Turkey. Journal of Agriculture, 3(1): 1-5, 2020.

JouRNAL of AGRICULTURE

agrijournal@hotmail.com
ISSN: 2636-8757
https://dergipark.org.tr/tr/pub/ja

DOI: 10.46876/ja.716882
Research / Arastirma

PRODUCTION PROJECTION OF EINKORN AND EMMER WHEAT
CULTIVATED IN TURKEY

Fatih DEMIREL® Baris EREN?
ABSTRACT

Kaplica (einkorn and emmer) wheat, which is a neglected type of wheat, an important
food source, is the product that producers don’t approach too much due to market problems
but produce as much as they need in their own nutrition and animal breeding. In this study, it
was aimed to determine the production projection of kaplica wheats produced in Turkey
according to TUIK database. With regard to the results obtained, the projection coefficient has
been calculated as 4,65%. According to the positive projection coefficient obtained,
production is predicted to increase over the next sixteen years.

Key words: Kaplica wheat, einkorn wheat, emmer wheat, production, projection coefficient
TURKIYE’DEKI KAPLICA BUGDAYLARININ URETIM PROJEKSiYONU
OZET

Onemli bir besin kaynagi olan bugdaymn ihmal edilen tiirii olan kaplica bugdaylari,
iireticilerin pazar problemleri nedeniyle pek fazla yanagmadigi ama kendi beslenmelerinde ve
hayvan vyetistiriciliginde ihtiyaclar1 kadar iiretimini yaptiklar {iriinlerdir. Bu galigmada TUIK
(Tiirkiye Istatistik Kurumu) verilerine bagli olarak Tiirkiye’de iiretimi yapilan kaplica
bugdaylarinin iiretim projeksiyonunun belirlenmesi hedeflenmistir. Elde edilen sonuclara gore
projeksiyon katsayis1 %4,65 olarak hesaplanmistir. Pozitif elde edilen projeksiyon katsayisina
gore liretimin onlimiizdeki on alt1 yilda artacagi ongoriilmektedir.

Anahtar kelimeler: Kaplica bugdayu, siyez, gernik, tiretim, projeksiyon katsayisi

! Sorumlu Yazarlar/Corresponding Authors :Fatih DEMIREL (Orcid ID: 0000-0002-6846-8422) Igdir University, Faculty
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INTRODUCTION

Wheat, which constitutes the raw material of products such as flour, bread, semolina,
bulgur, pasta, cake, dessert, which has an important place in human nutrition, life and culture,
is at the beginning of the basic food chain. (Ozberk ve ark., 2016).

The kaplica wheat, which is neglected in many countries, is among the oldest
domesticated plants, and it is known to be produced in the Near East, including Turkey, for
thousands of years. (Gurcan et al., 2017). With the increase of agricultural input and the
widespread of mechanization, with the spread of semi-dwarf wheat varieties called "Green
Revolution” in the middle of the 20th century; today, durum wheat (2n=28, AABB, Triticum
durum Desf.) and bread wheat (2n=42, AABBDD, Triticum aestivum L.) species have started
to be preferred. Production areas of cultured einkorn wheat (2n=14, AA, Triticum
monococcum ssp. monococcum) and emmer wheat (2n=28, AABB, Triticum dicoccum L.)
have decreased over time and their cultivation still continues by a small number of farmers
(Zaharieva and Monneveux, 2014). Hulled wheats which are called kaplica wheat in a wide
expression, were given different names (such as kaplica, kavulca, kabilca, siyez, gernik,
gacer, kavuzlu wheat) by the local people in different regions and cultures in Turkey.

Kaplica wheats have a wider variation than modern wheat and have a wide adaptability.
They are reported to be tolerant to many plant diseases and rich in some nutrient content.
Considering their superior adaptability, kaplica wheats have a high yield compared to modern
wheat in mostly mountainous areas and regions where difficult environmental conditions are
dominant (Atak, 2017). The difficult separation from the scab and the low market share
causes these wheat to not be preferred.

The production of kaplica wheats in Turkey's provinces, Ankara, Bilecik, Karabiik,
Kars, Kastamonu, Samsun and Sinop (Figure 1) have been recorded (TUIK, 2020). Apart
from these provinces, it is tried to continue the production of these wheat by a few farmers,
especially in Kayseri. Kaplica wheat, which has an important place as a genetic source, is
protected by researchers and used as a material in breeding studies (Gurcan et al., 2017,
Coskun, 2019; Demirel, 2019).
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Figure 1. The last 16 year production of kaplica wheat cultivated in Turkey, according to
provinces (Tonnes).
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In this study, the harvested areas of kaplica wheats in the past years, the yields
according to the years, the production amounts according to the years were combined and
production projections were determined until 2034.

MATERIALS AND METHODS

Kaplica production values between the years 2004-2019 taken from Turkey Statistical
Institute constitute material of the study (TUIK, 2020). The projection coefficients were
determined by calculating the percentages in the increases and decreases of the Kaplica
wheats depending on the 16-year production amounts. By multiplying the production
occurred in the previous year with this coefficient, it has been calculated 16-year projection of
Turkey up to the year 2034, in accordance with the increase or decrease. While the negative
result in the projection coefficient indicates a decrease, a positive result indicates an increase
(Demir, 2013; Demir and Kus, 2016; Yaman ve ark, 2018).

RESULTS AND DISCUSSION

While the area of the kaplica wheat harvested in 2004 was 61000 decares, it decreased
to 15923 decares in 2019. It reached the highest harvested area in 2013 (68965 decares). It
decreased to the lowest value in 2019 (Figure 2).
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Figure 2. The last 16 year harvested area of kaplica wheat cultivated in Turkey (TUIK, 2020)

According to the data of the kaplica yields obtained in the last 16 years; In 2004, 139
kg/hectare yield and in 2019, 189 kg/hectare yield was obtained. While the lowest yield was
in 2004 (139 kg/decare), it reached the highest value in 2017 with 215 kg/decare (Figure 3).
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Figure 3. The last 16 year yield value of kaplica wheat cultivated in Turkey (TUIK, 2020)
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When the last 16 year production amount of kaplica wheat is examined; While 8500
tonnes of production was made in 2004, it decreased to 3006 tonnes in 2019. The highest
production amounts were 13658 tonnes in 2013 and 13071 tonnes in 2018. The lowest
production amount was realized in 2019 (Figure 4).

Ton

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Figure 4. The last 16 year production amount of kaplica wheat cultivated in Turkey (TUIK,
2020)

The projection coefficient that occurred between 2004 and 2019 in the Kaplica wheat
was calculated. Eight of the projection coefficients were negative and seven were positive,
and the mean proportional value was calculated as positive (4,65%) (Table 1). Although the
production amount of Kaplica wheat has decreased in the last 16 years (Figure 4), it is seen
that there is an increase in the yield (Figure 3). Depending on this result, the production of
kaplica wheat in the next 16 years is expected to be 3145,78 tonnes in 2020 and 5943,98
tonnes in 2034 (Table 1).

Table 1. Projection coefficients obtained depending on the production value of the Kaplica
wheat cultivated in Turkey and projection between the years of 2020-2034

Years Projection coefficient (%) Years PrOJIE(;g;)l :a (Tonnes)
2004-2005 -12,94 2020 3145,78
2005-2006 -14,31 2021 3292,06
2006-2007 10,03 2022 3445,14
2007-2008 5,50 2023 3605,34
2008-2009 2,21 2024 3772,99
2009-2010 2,01 2025 3948,43
2010-2011 -8,56 2026 4132,03
2011-2012 -6,45 2027 4324,17
2012-2013 108,04 2028 4525,24
2013-2014 -54,96 2029 4735,67
2014-2015 -23,60 2030 4955,88
2015-2016 -3,21 2031 5186,33
2016-2017 45,31 2032 5427,49
2017-2018 97,75 2033 5679,87
2018-2019 -77,00 2034 5943,98

Mean 4,65
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The average of the projection coefficient showed that a positive result indicates an increase It
was reported that positive result will increase based on contents of similar studies. (Demir,
2013; Demir and Kus, 2016; Yaman ve ark, 2018).

CONCLUSION

The areas harvested in the production of kaplica wheat have been decreasing in the last
16 years notwithstanding it is seen that there is an increase in the yield. While a continuous
decrease is observed in the production amount, it was determined that there were sudden
increases in 2013 and 2018. Bread and durum wheat is thought to replace kaplica wheat
today.

In the study, the rise in the kaplica wheat production in Turkey in 2013 and 2018, has
led to the emergence of positive projection coefficient. Thus, it is predicted that wheat
production will increase until 2034.
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OPTIMISATION OF ALMOND MILK PRODUCING USING RESPONSE SURFACE
METHOD

Mehmet Murat CEYLAN! Emir Ayse OZER®
ABSTRACT

The purpose of this study was to find the optimal production’s condition of almond
milk. By this purpose it was determined dilution fold (3—7) and dilution temperature (25-80
°C) as producing parameter by pro-test. Totally 13 milk was produced. Under these
conditions, effects of dilution fold and dilution temperature were investigated on the chemical
compositions, energy and sensory properties of producted almond milks by Responce surface
Method. According to results, dry matters of almond milks were determined as averagely
12.77%; ash 0.43%, protein 3.21%; fat 6.85%; carbohydrate 2.44%. Results of energy values
were changed between 67 cal.100-1 mL and 103 cal.100-1 mL. Produced almond milk at 71.2
°C dilution temperature and 3 fold dilution, it has been the maximum desirability as 94%.

Key words: Almond Milk, Energy, Responce Surface Method, Sensory Properties

! Sorumlu Yazarlar/Corresponding Authors : Mehmet Murat CEYLAN (Orcid 1D: 0000-0002-8391-1680) Igdir University,
Engineering Faculty, Department of food Engineering, Turkey. m.murat.ceylan@igdir.edu.tr

2 Emir Ayse OZER (Orcid 1D: 0000-0001-7776-9625) Mustafa Kemal University, Faculty of Agriculture, Department of
food Engineering, Turkey. ayseozer@mbku.edu.tr

This study was produced from the master thesis of Mehmet Murat CEYLAN

The article was presented as a poster at Il International Symposium on Tradition Foods from Adriatic to Caucasus held on
01-04/10/2015 in Bosnia and Herzegovina.

Makale Gelis Tarihi (Received): 20-05-2020 Makale Kabul Tarihi (Accepted): 22-06-2020



mailto:agrijournal@hotmail.com
https://dergipark.org.tr/tr/pub/ja
mailto:ayseozer@mku.edu.tr

Mehmet Murat CEYLAN and Emir Ayse OZER
Optimisation of Almond Milk Producing Using Response Surface Method. Journal of Agriculture, 3(1): 6-18, 2020.

INTRODUCTION

The healthy nourisment is one of the most important factor on people, who want to live
healthly, powerfully and successefuly (Anonymous, 2001; Hanry and Chapman, 2002;
Anonymous, 2006). Nowadays food, which can be supporter to lead a healthy life, are
interested by people. These kinds of foods have an important role against diseases (Kok Tas,
2012) and the almond (Prunus amygdalus) welcomes us by high nutrition compounds
(Ahmad, 2010). The consumption of almond regularly can help to reduce blood sugar and
reduce the risk of cardiovascular diseases (Kendall et al., 2007). Almond has a very beneficial
effect to human body so it is classified into the functional food groups (Guven and Gulmez,
2006).

In the last few years, plant — based beverages such as almond milk, soy milk, peanut
milk, etc, start to become a good alternative non — diary beverage in Europe and USA
(Dhakal, Liu, Zhang, Roux, Sathe, Balasubramaniam, 2014). Last studies have shown that,
almond milk is prefered especially by people who suffer from diabetes, coeliac artery
compression syndome, hypersensitive to cow milk and lactose intolerance (Anonymous,
2013; Lacono, Lospalluti, Licastro, Scalici and Pediatria, 2008; Salpietro, 2005). Almond
milk is also rich in essential and non-essential nutrients like a-tocopherol, essential fatty
acids, dietary fiber, and a wide range of other phytochemicals. The consumption of almond
milk can also be linked to reduction of the risk of coronary heart disease by decreasing the
plasma LDL cholesterol level (Chen, Milbury, Lapsley and Blumberg, 2005).

In our study, we have focused on producing almond milk, determining the effect of
dilution fold and dilution temperature, and finding optimisation conditions for the processing.
We have used the Response surface Method (RSM) to find these conditions. Response surface
Method (RSM) is a great appliance to detect the optimal conditions during the food
processing (Thompson, 1982). The main advantage of RSM is its capability to reduce the
number of experimental factors required to maintain adequately information to get statistical
result (Youn and Chung, 2011).

MATERIALS AND METHODS

All the materials on this study which are, raw almond and potable water, were
purchased from the local market in Hatay, Turkey. All chemical materials were analitical

purity.
Preparation of Almond Milk

Response surface Method (RSM), which was a kind of experimental design, was used
on preparation of almond milk. The dilution fold as 3 to 7 and dilution temparature as 25 to 80
°C were determined as two independent variables (Myers and Montgomery, 2002). The
Experimental desing for Response surface Method was shown in Figure 1 and the flow chart
for almond milk was shown in Figure 2.
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Variable Code —a -1 0 +1 +a
Dilution Fold X; 3.0 3.60 5.0 6.40 7.0
Dilution Temp. X, 25.0 33.0 52.5 72.0 80.0
—0l -1.412 +1.412 +a
Samples Xy Xz

1 6.4 72.0

2 5.0 52.5

3 6.4 33.0

4 5.0 80.0

5 5.0 52.5

6 5.0 52.5

7 7.0 52.5

8 3.6 33.0

9 5.0 25.0

10 3.0 52.5

11 5.0 52.5

12 3.6 72.0

13 5.0 52.5

Figure 1. Experimental desing for RSM
Raw Almond (250 grams)
Soaking (overnight)
Dehulling
Blending

Filtration
Almond milk

Pasteurization (80 — 85 °C for 15 min)
Figure 2. Flow chart for Almond Milk Preparation
Chemical Compositions

Dry matter, ash, crude protein were determined according to standard methods
(Anonymous, 1990; Anonymous, 1995). Fat of almond milks was determined by gerber
method (Kurt et al., 1996). The amounts of total carbohydrate were calculated by subtracting
the amounts of moisture, crude protein, total fat and ash from 100 (Gibson, 1990). Energy
values of almond milks were calculated by addition supplied enegry values of protein, fat and
carbohydrate (Gibson, 1990).
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Sensory Properties

Sensory properties were analysed by 50 member untrained panel. Panelists graded 1 to 9
points about appearance, color, taste, consistence, odor and acceptability. According to
hedonic scale: 9= extremely like and 1= extremely dislike for the assessment of appearance,
color, taste, consistence, odor and acceptability (Martinez - Flores et al., 2005).

Optimisation

In this study, the optimisation was made according to numeric optimisation method of
design expert program. This method was based on the basic of desirability function (Myers
and Montgomery, 2002).

Statistical analysis

The response surface method’s two variable and three level central composit design was
used to determinate the effects of independent variables on dependent variables for the
analysis of variance. A regression equation has been determined to show relations between
variables. Dilution fold and dilution tempareture has been determined as independent
variables for experimental design. Design expert packaged software of version 6.0 program
was used for statistical analysis (Montgomery, 2001; Montgomery and Mayers, 2002).

RESULTS AND DISCUSSIONS
Chemical compositions

Proximate compositions of almond milks were shown in Table 1. Almond milks
comprised 12.77+0.03% dry matter, 0.43+0.01% ash, 3.21+0.02% crude protein, 6.85+0.02%
fat, 2.44+0.01% carbohyrate. All results were given on average.

Table 1.Proximate compositions of almond milks

Samples Dry((r;;a)ltter Ash (%)  Protein (%) Fat (%) Carbg)oh/o);d rate (caII.ElrE)%r'9>r/nL)
1 13.11+0.03 0.45+0.01 3.02+0.01 6.40+0.02 3.26+0.02 82+0.01
2 15.11+0.03 0.52+0.03 4.21+0.03 7.30+£0.01 2.49+0.02 92+0.02
3 11.70+0.04 0.38+0.01 2.85+0.02 6.80+0.02 1.68+0.01 79+0.01
4 14.62+0.02 0.48+0.01 3.93+0.01 6.50+0.02 3.734+0.02 89+0.01
5 12.67+0.03 0.43%0.02 2.93+0.01 7.50+0.03 1.82+0.02 86+0.02
6 10.95+0.04 0.35+0.02 2.70+0.02 6.40+0.02 2.05+0.02 76+0.02
7 9.75+0.02 0.32+0.01 1.78+0.02 5.80+0.03 2.10+0.02 67+0.03
8 15.10+0.04 0.50+0.02 4.19+0.03 7.40+0.01 3.91+0.01 99+0.01
9 9.90+0.02 0.34+0.01 1.96+0.02 6.50+0.03 1.70+0.02 73+0.02
10 16.50+0.03 0.58+0.03 4.60+0.02 8.00+0.01 3.37+0.02 103+0.01
11 10.80+0.04 0.35+0.02 2.69+0.01 6.50+0.03 1.36+0.02 74+0.02
12 15.45+0.04 0.54+0.01 4.22+0.02 7.60+£0.02 3.14+0.02 97+0.02
13 10.35+0.06 0.35+0.02 2.65+0.03 6.30+0.02 1.15+0.02 71+0.03
Average 12.77+0.03 0.43+0.01 3.21+0.02 6.85+0.02 2.44+0.01 84+0.01

Dry matters of almond milks were determined between 9.75+0.02% and 16.50+0.03%
and were determined as averagely 12.77+0.03%. According to analysis of variance, the effect
of dilution fold has been determined significantly on dry matters (p<0.01). Increasing of water
content caused to reduce the dry matter on almond milks. The linear regression model of relation
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between two independent factors (dilution fold and dilution temperature) had been shown by an
equation with coded factories and real factors for dry matter.

D.M (C.F) = 12.63 - 2.72 (A) + 1.62 (B)

D.M (R.F) = 16.728 — 1.360 (A) + 0.054 (B) (Eq. 3.1)
D.M: Dry matter, C.F: Coded factor, R.F: Real factor, A: Dilution fold, B: Dilution
temperature

It is shown that dilution fold was more effective than the dilution temperature and it has
been determined as significant (p<0.01). Three dimentional graphic of response surface of
dilution fold and dilution temperature were shown in Figure 3. According to Figure 3,
increasing of dilution fold has caused a decrease in of dry matter linearly.

Design-Expert® Software
Dry matter

Hm.s
9.75

17
X1 = A: Dilution fold
X2 = B: Dilution temp.

14.88|

Dry matter

B: Dilution temp. A Dilution fold

2500 3
Figure 3. The effect of dilution fold and dilution temperature on dry matter.

Ash of almond milks was determined between 0.32+0.01% and 0.58+0.03% and as
average 0.43+0.01%. The effect of dilution fold has been determined significantly on ash
(p<0.05). The linear regression model of relation between two independent (dilution fold and
dilution temperature) had been shown by an equation with coded factors and real factors for
ash.

Ash (C.F)= 0.43-0.10(A)+0.06(B)
Ash (R.F)= 0.58-0.051(A)+0.002(B) (Eq. 3.2)

C.F: Coded factor, R.F: Real factor, A: Dilution fold, B: Dilution temperature

Three dimentional graphic of response surface of dilution fold and dilution temperature
had been shown in Figure 4. According to Figure 4, the increasing of the dilution fold had
caused a decreasing in ash value.

10
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Design-Expert® Software
Ash
Ho.ss
0.32
X1 = A Dilution fold 0.59

X2 = B: Dilution temp. 031

0.43

Ash

80.00
66.25 6

5
4 A:Dilution fold

B:Dilution temp. 38.75
25.00 3

Figure 4. The effect of dilution fold and dilution temperature on ash.

Proteins of almond milks were determined between 1.78+0.02% and 4.60+0.02% and as
average 3.21+0.02%. The effect of dilution fold has been determined significant (p<0.05). The
linear regression model of relation between two independent factors (dilution fold and
dilution temperature) had been shown by an equation with coded factors and real factors for
protein.

Protein (C.F)= 2.99-1.17(A)+0.54(B)+0.40(A%)+0.19(B%)+0.08(AB)
Protein (R.F)= 8.37-1.65(A)+0.009(B)+0.10(A%)+0.0002(B%)+0.001(AB) (Eq. 3.3)
C.F: Coded factor, R.F: Real factor, A: Dilution fold, B: Dilution temperature

Three dimentional graphic of response surface of dilution fold and dilution temperature
had been shown in Figure 5. According to Figure 5, increasing of the dilution fold had caused
a decrease in protein value. This is similar with Figure 3 and Figure 4.

Design-Expert® Software
Protein

|:|4.6
1.78

X1 = ADilution fold ~ *°°

X2 = B:Dilution temp. 405

3.20

2.35

Protein

1.50

80.00
66.25
52.50

B: Dilution temp. A: Dilution fold

25.00 3

Figure 5. The effect of dilution fold and dilution temperature on protein.

Fat amounts of almond milks were determined between 5.80+0.03% and 8.00+0.01%
and as average 6.85+0.02%. The effect of dulition fold has been determined significant on fat
(p<0.01). The linear regression model of relation between two independent factors (dilution

11
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fold and dilution temperature) had been shown by an equation with coded factors and real
factors for fat.

Fat (C.F)=6.85 - 0.87(A)-0.039(B)
Fat (R.F)=9.098 — 0.437(A)-0.001(B) (Eq. 3.4)
C.F: Coded factor, R.F: Real factor, A: Dilution fold, B: Dilution temperature

Three dimentional graphic of response surface of dilution fold and dilution temperature
had been shown in Figure 6. According to Figure 6, increasing of the dilution fold had caused
a decrease in fat value as linearly.

Design-Expert® Software
Fat

|:|8
5.8

X1 = A: Dilution fold 899
X2 = B: Dilution temp. 7 42

6.85

Fat

6.28

5.70

80.00
66.25 6

B:Dilution temp.

5
4 A: Dilution fold

52.50
38.75

2500 3

Figure 6. The effect of dilution fold and dilution temperature on fat.

Carbohydrate amounts of almond milk were determined between 1.15+0.02% and
3.91+0.01% and as average determined 2.44+0.01%. According to result of variance analysis,
the effect of dilution fold has been significant (p<0.05). The linear regression model of
relation between two independent (dilution fold and dilution temperature) had been shown by
an equation with coded factors and real factors for carbohydrate.

Carbohydrate (C.F)=2.38-0.69(A)+0.71(B)
Carbohydrate (R.F)=2.94-0.35(A)+0.024(B) (Eq. 3.4)

C.F: Coded factor, R.F: Real factor, A: Dilution fold, B: Dilution temperature

Three dimentional graphic of response surface of dilution fold and dilution temperature
had been shown in Figure 7. According to Figure 7, increasing of the dilution fold had caused
a decrease in carbohydrate value as linearly.

12



Mehmet Murat CEYLAN and Emir Ayse OZER

Optimisation of Almond Milk Producing Using Response Surface Method. Journal of Agriculture, 3(1): 6-18, 2020.

Design-Expert® Software
Carbohydrate

He.se

1.72

X1 = A Dilution fold

X2 = B: Dilution temp. .13

8.00

4.25

2.38

Carbohydrate

0.50

80.00

B: Dilution temp.

25.00 3

A Dilution fold

Figure 7. The effect of dilution fold and dilution temperature on carbohydrate.

As we can see from the all results of chemical components, the dilution fold has an big
role about decreasing the values. Therefore, it is thought that the solubility of organic and
inorganic materials in water may effect the scores. Results of energy values were changed
between 67 cal.100™" mL and 103 cal.100™" mL. According to analysis of variance, the effect
of dilution fold has been determined significantly on energy values (p<0.01).

Each of energy values of almond milks were calculated by a formula that was shown

below;

Energy (cal/100mL) = (4 * protein) + (4 * carbohydrate) + (9 * fat) (Eq. 3.5)

Sensory properties

The sensory properties of almond milks were shown in Table 2.

Table 2. Sensory properties of almond milks

Samples Apperance Color Consistence Taste Odor Acceptability
1 7.60 £0.01 7.70 £ 0.02 7.10£0.01 6.50 £0.03 6.30 =0.02 6.60 £ 0.01
2 6.30 £0.02 6.70 £0.02 6.30 £0.02 6.20 +0.03 6.20 +0.02 6.70 +0.02
3 7.30 £0.01 7.50 £0.03 6.50 £0.01 6.30 £0.02 6.20 £0.01 6.10£0.01
4 6.20 +£0.03 6.80 +0.03 6.30 +0.03 6.10£0.03 5.80 +0.03 6.20 £0.03
5 6.70 £ 0.02 7.30£0.01 6.10 £0.02 6.10 £0.02 6.00 = 0.02 6.10 £0.02
6 8.10+0.01 8.20 +0.01 8.20 +0.01 5.70 £0.01 6.40 +0.01 6.50 +0.01
7 8.00 £0.02 8.00 £ 0.01 7.00 £ 0.02 6.00 £ 0.01 5.80 £0.02 6.20 £0.02
8 8.70 £ 0.02 8.50 £ 0.02 8.50 £ 0.02 7.70 £ 0.03 7.00 £ 0.02 7.80 +0.02
9 8.10 £ 0.01 8.20 £ 0.01 7.20+0.02 6.40 £ 0.01 6.40 £0.01 6.50 £0.02
10 7.70 £0.01 7.60+ 0.01 7.30 +£0.03 6.70 + 0.01 7.10 +£0.02 7.20 £0.03
11 7.60 £ 0.04 7.11£0.04 7.10 £0.03 7.50 £0.05 7.70 £0.04 7.60 £ 0.04
12 8.10+0.01 7.80 £0.04 7.70 £ 0.04 6.70 £0.02 7.00 £ 0.01 7.70 £ 0.01
13 6.70 £0.03 6.80 £ 0.05 6.50 £0.03 6.00 £ 0.03 7.10 £0.03 6.80 £0.03

Average 7.46+0.01 7.55+ 0.02 7.06+0.02 6.45+ 0.02 6.54+ 0.01 6.77+0.02
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Apperance

The apperance scores of almond milks were given in Table 2. According to Table 2,
results changed between 6.20+0.03 (number 4) and 8.70+0.02 (number 8) and as averagely
7.46+0.01 was determined. In terms of variance analysis, dilution fold and dilution
temperature did not have an effect on scores and this effect has been found insignificant
(p>0.05).

Color

The color scores of almond milks were shown in Table 2. Scores ranges were between
6.70+0.02 (number 2) and 8.50+0.02 (number 8) and as average 7.55+0.02. Dilution fold and
dilution temperature has been insignificant (p>0.05). These two variable factors (dilution fold
and dilution temperature) did not have any effect on the color of almond milks.

Consistence

The consistence scores of almond milk were summarized in Table 2. Scores changed
6.10+0.02 (number 5) and 8.50+0.02 (number 8) and as average it was 7.06+0.02. In terms of
variance analysis, dilution fold and dilution temperature did not have an effect to scores and
this effect has been found insignificant (p>0.05).

Taste

The taste scores of almond milks were shown in Table 2. According to Table 2. Scores
have shown difference between 5.70+0.01 (number 6) and 7.70+0.03 (number 8) and as
average it was 6.45+0.02. Dilution fold and dilution temperature has been insignificant
(p>0.05). These two variable factors (dilution fold and dilution temperature) did not have any
effect on the taste of almond milks.

Odor

The odor scores of almond milks were summarized in Table 2. Resutls have a range
between 5.80+0.01 (number 7) and 7.70+0.04 (number 11) and as average it was 6.54 +0.01.
According to variance analysis, dilution fold has an effect on odor and it was found
significant (p<0.05). Increasing of water content caused to reduce the odor of almond milks.
The linear regression model of relation between two independent factors (dilution fold and
dilution temperature) has been shown by an equation with coded factors and real factors for
odor

Odor(CF) = 6.55-0.59(A)-0.14(B)
Odor(RF) = 8.27-0.30(A)-0.0005(B) (Eq 3.6)

CF: Coded factor, RF: Real factor, A: Dilution fold, B: Dilution temp.

Three dimentional graphic of response surface of dilution fold and dilution temperature
have been shown in Figure 3. According to Figure 3, increasing of dilution fold has caused a
decrease in odor values as linearly.

14
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DESIGMN-EXPERT Flot

Odor
¥ = A Dilution fold

¥=B pilution temperature

B:Dilution temp. 33.00

4.00
A: Dilution fold
25.00 3.00

Figure 8. The effect of dilution fold and dilution temperature on odor.

Acceptability

The acceptability scores of almond milks were shown in Table 4. According to table,
Acceptability scores were a range between 6.10+0.01 (number 3) and 7.80+0.02 (number 8),
as average it was 6.77+0.02 . In variance analysis, it was shown that dilution fold has an effect
on acceptability of almond milk and this has been found significant (p<0.01). The linear
regression model of relation between two independent (dilution fold and dilution temperature)
has been shown by an equation with coded factors and real factors for acceptability.

Acceptability (CF) = 6.77-0.75(A)-0.0003(B)
Acceptability (RF) = 8.85-0.37(A)-0.0002(B) (Eq. 3.7)

CF: Coded factor, RF: Real factor, A: Dilution fold, B: Dilution temp.

Three dimentional graphic of response surface of dilution fold and dilution temperature

have been shown in Figure 9. According to Figure 9, increasing of dilution fold has caused a
decreased in acceptability values as linearly.

Design-Expert® Software

Acceptability
7.8

6.1

X1 = A Dilution fold
X2 = B:Dilution temp.

Acceptability

6

B:Dilution temp. A Dilution fold

Figure 9. The effect of dilution fold and dilution temperature on acceptability.
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It is shown that, dilution fold, has no effects on the sensory properties except odor and
acceptability. It is thought for especially odor, the volatile components of almond milk are
caused by water solubility.

Optimisation

The optimisation of almond milks was analysed by design expert packaged software of
version 6.01 programme and optimal conditions were determined. Optimisation was
determined by using maximum values of fat%, protein%, dry matter% and acceptability
scores in the range of independent variables values. The use of values was shown in Table 3
for optimisation model. After numeric optimisation, optimal producing conditions were given
in Table 4.

Table 3. The using of values for optimisation of almond milks

Variances Target Minimum Value Maksimum Value
Dilution fold 3 7

Dilution temp. 25°C 80 °C

Fat Maksimum 5 8

Protein Maksimum 1.78 4.6

Dry matter Maksimum 9.75 16.5

Acceptability Maksimum 6.1 7.8

Table 4. Optimal producing conditions of almond milks

Variance Optimal Condition
Dilution fold 3

Dilution temperature 71.2 °C

Fat 7.76

Protein 4.60

Drymatter 16.50

Acceptability 7.52

Desirability 0.94

Almond milk was optimisated as 7.76% of fat, 4.60% of protein, 16.50% of dry matter,
71.2 °C dilution temperature and 3 fold dilution. Desirability was found 94%.
Three dimentional graphic of response surface of dilution fold and dilution temperature have
been shown in Figure 10.

Design-Expert® Software
Desirability
1

0

X1 = AiDiution foid 0950

X2 = B: Dilution temp. 0.713

0.475

0.238

Desirability

0.000

80.00 7.00
6.00
5.00

4.00  A: Dilution Fold

66.25

52.50
B: Dilution temp. 3875
2500 3.00

Figure 10. The effect of dilution fold and dilution temperature on desirebility.
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CONCLUSION

In this study, we purposed to produce almond milk, to determine the effect of dilution
fold and dilution temperature on composition of almond milks and to determine of optimal
conditions for almond milk production. Produced almond milk at 71.2 °C dilution temperature
and 3 fold dilution, it got the maximum desirability as 94%. Increasing of dilution fold,
caused quickly to reduce the desirebility. It can be concluded that almond milk can be a good
alternative of cow milk due to absence of lactose and allergens and with better nutritional as
well as sensory profile. Since it was a pilot scale study for the non dairy milk alternative,
further modifications with respect to addition of emulsifiers, sweeteners and other additives
may be carried for the commercialization of product.
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ABSTRACT

In this study, analyzes were carried out monthly between May 2015 and May 2016 from
the Lake Aygir and the irrigation pond for examining its water quality change and
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INTRODUCTION

Water, covering three-quarters of the earth and indispensable for living things, is a
source of life (Kemmer, 1988).

Water quality refers to the entire physical, chemical, and biological properties of water,
in terms of the purpose of water usage. Water quality parameters significantly affect the
physiological conditions, the productivity and abundance conditions of aquatic organisms
living inland water (Cetinkaya, 2003).

Inland waters, which are the source of life of people; It has a very important place in
vegetable production, transportation, tourism, and recreation. They are also used effectively
throughout human history, as they host a rich biological population with valuable fish stocks
(Cetinkaya et al., 1994).

Today some natural lake in Turkey is used as a reservoir. Lake Aygir, which is located
in the Adilcevaz district of Bitlis, is an important reservoir because it is used for drinking,
irrigation, and freshwater fishing. Besides, its tourism potential is quite high with its
proximity to Lake Van and Mount Suphan and its natural beauty. However, as the lake mirror
has become smaller, the coastal ecosystem has deteriorated and has been invaded by zebra
mussels (Dogu and Deniz, 2015; Sen, 2017; Cavus and Sen, 2018).

In this study, Lake Aygir was researched in terms of water quality and basin
characteristics, which are important in terms of fisheries, drinking, recreation, and irrigation,
were evaluated. The findings obtained from the examinations and observations made in the
lake were evaluated and solutions were tried to be developed against the problems that may
occur.

MATERIALS AND METHODS
Characterization of the study area

Aygir Lake is maar about 1.4 km?in Bitlis in the east of Turkey and placed on the south
side of Mount Suphan. Coordinates of the lake is 38° 50" 14" N, 42° 49’ 20" E, altitudes 1938
m (Dogu and Deniz, 2015; Cavus, 2018). The water from the lake serves as a public supply to
a town and irrigation (Giillii and Giizel, 2006; Elp et al., 2014).

MOUNT SUPHAN

: A

ViLlAGe

Wm —

ADILCEVAZ rowo

Figure 1. Lake Aygir (Bitlis) and five sampling points.
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Sampling points location

The sampling points in the Aygir Lake were defined as trout cages (l), across-village
(11), a center of the lake (I11), drainage of the lake (IV), irrigation pond (V) (Figure 1, Table
1).

. station was selected for the detection of organic and inorganic nutrient loads released
from four cages into the lake. Il. station was chosen to reveal the possible effects of Lake
Aygir Village on the lake. There is a low-flowing water source flowing through the village of
Lake Aygir into the lake. Since the Lake Aygir is a maar lake, it has a shape close to the
round, which facilitated the researchers in choosing the center point. Il1. station; It was chosen
to determine the average properties of the lake. Agricultural irrigation and drinking water
needs of Aydinlar Town are met by the channel opened by the special provincial
administration. The point where the channel connects with the lake IV. It was chosen as the
station. With the irrigation pond built by DSI (State Hydraulic Works), the lands to the south
of Lake Aygir are irrigated. The V. station was chosen to measure the quality of the pond
water.

Table 1. Sampling points information geographically.

Coordinates Depth Distances from

shore
North East
. station 38°50'18.00" 42°49'29.7" 30 m ~~61 m
1. station 38° 50’ 28.56" 42°49'14.82" 30m 145 m
I11. station 38°50'6.66” 42°50'22.92" 40 m 500 m
IV. station 38° 49’ 54.36" 42°49'10.98" 3-7m 40m
V. station 38°49'18.12" 42°50"11.77 - 2910 m

Sampling period

Studies were carried out in monthly samples between May 2015 and May 2016. In
January 2016, it was observed that multimeters did not present consistent measurements due
to extreme cold. As a result, in-situ measurements could not be made.

Monthly in-situ measurements to determine some parameters that water temperature,
dissolved oxygen (DO), oxygen saturation (OS), pH and electrical conductivity (EC) was
measured with HACH 40 D and YSI Pro Plus multimeters at different depths (0 m, 15 m,
bottom), light transmittance was measured with Secchi disk, and turbidity measured with
HACH 2100Q turbidimeter. A 4.20 m 2006 Zodiac brand Bombard Typhoon removable
wooden-based inflatable boat and a boat-mounted outboard Yamaha brand 8 HP model
gasoline engine were used in transportation to sampling points. Water samples were taken
from the surface (0 m), 15 m depth, and lake bottom with Hydro-Bios Nansen bottle. The
water in the bottle was used for the turbidimeter.

To determine the number of TDS (total dissolved solids) in mg.L™ in the lake by using
the EC values obtained during the study, the TDS values were calculated by multiplying the
0.725 coefficient, determined by taking the average of the conversion factors reported
between 0.55-0.90 (Golterman et al., 1978; Tuncay, 1994), and the EC values.

RESULTS AND DISCUSSION

The people of the village are engaged in agriculture and animal breeding, as well as
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aquaculture and fishing. They grow fruit trees and annual vegetables in their gardens. Due to
its location, trout plant, and trout restaurant in the village, it has become one of the most
beautiful promenade places of the district and the region. No industrial establishment was
found in the region.

Dogu and Deniz (2015) found that there are streams (centripetal river network) that
flows from the upper part of Mount Suphan in a fan-shaped way and flows seasonally; He
reported that the streams fed with snow and glacial waters melting at the top of the mountain
disappeared between the cracked volcanic rocks as they went down.

Carp, Van barb, Tarek and Rainbow trout grown in Lake Aygir and zebra mussels play
an important biological and economical role in the aquatic ecosystem. On the lake, fishing is
carried out by village people from time to time with 10-15 m extension nets (according to the
fishermen’s testimony). Lake Aygir has an important place in terms of angling in the region.
Even in the winter, the ice layer is broken and fish can be fished in the lake with fishing rods.

Table 2. According to sampling months, the in-situ measurements values in Lake Aygir

Mouths Temper. DO (0K pH EC SPC Turbidity  TDS Secchi

(°C) (mgLh) (%) (uS.em™  (uS.em™®)  (NTU) (mg.L?) disc (m)
May15 8.8 9.3 101.6 8.2 328.4 4197 1.2 2786 1.78
Junel5 136 71 87.7 8.4 353.8 428.6 0.4 2788 7.00
July 15 13.2 7.9 80.2 7.9 3383 363.9 05 282.7 6.89
Aug.15 128 76 66.9 8.2 340.6 4348 0.8 283.4 8.78
Sept.15  13.0 75 72.7 79 398.2 446.8 1.0 300.1 8.28
Oct.15  11.9 7.2 67.9 8.0 370.4 4515 05 284.0 8.40
Nov.15 8.4 6.3 54.8 8.1 388.9 4587 05 298.1 479
Dec.15 6.1 6.0 48.6 8.1 386.3 439.5 0.4 285.7 4.41
Jan. 16 - - 8.5 355.2 4241 0.3 2748 6.54
Feb.16 5.0 9.2 90.2 85 3747 4487 0.4 293.1 351
Mar.16 4.2 11.6 89.0 8.0 297.3 461.3 0.6 3015 3.60
April16 9.1 8.7 74.9 8.0 320.9 4351 05 288.3 -
May16  12.2 9.4 87.1 8.1 337.0 4357 05 292.7

Average  9.9+0.5 8.1+0.4 76.6£2.4 8.1+0.1 353.1+4.1 435.0+4.5 0.6+0.1 287.842.4  5.8240.70

Temperature is very important for aquatic creatures. In aquaculture, it directly affects
the feeding, growth, development, reproduction, respiration, circulation, and immune system
development of fish. It is directly related to the oxygen solubility in water. Temperature also
affects the taste of drinking water (Tanyolag, 2009; Cetinkaya, 2003).

The monthly average temperature value of Lake Aygir was 9.9 °C. In January 2016, the
icing was observed throughout the lake. In rainbow trout cultivation, it was observed that the
water temperature was suitable up to 18 and 20 °C, and the water temperature in Lake Aygir
generally did not exceed this limit. It was observed that there was no problem in growing trout
since there was no excessive increase in summer months (Table 2; Emre and Kiirtim, 2007).
Lake Aygir has first-class water quality when its water temperature is classified according to
SKKY. While in limit values according to TS 266 and UK (United Kingdom), it is in Al class
according to 76/464/EEC. The values given were found to be compatible according to
freshwater fisheries water quality standards (78/659/EEC) (Tebbutt, 1998).

Some published temperature values available for Lake Van Basin were reported
respectively 2-24.5 °C, 1.5-23.5 °C, -1.0-24.5 °C, 0.8-24.5 °C, -0.3-20.7 °C, 0.2-24.1 °C, 9.53
°C, 10.88 °C, 12.3 °C by Sen (2001), Elp (2002), Cantiirk (2007), Sekerci (2011), Bulum
(2015), Atic1 (2017), Seyhan (2016), Bayram (2016), Cavus et al. (2017).

While most of the DO in the stream passes through the water surface with the
atmosphere, the ability of the stream to clean itself with oxygen is related to the water
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temperature, flow rate, aeration, and time. In addition to these factors, it is desirable to have
the high OS in the stream and low BOD and COD (Nas et al., 2005). The average DO 8.1 +
0.4 mg.L™" and OS value was determined as 76.6 + 2.4% in Lake Aygir (Table 2). While in
SKKY, it is in the 1st quality waters class in terms of DO and II. in quality water class and Al
class according to 76/464 / EEC (Tebbutt, 1998). At the same time, when the criteria of trout
farming were examined, average DO values were found suitable for cultivation (Emre and
Kiirtim, 2007).

Some published DO and OS values available for Lake Van Basin were reported
respectively 8.2 mg.L™?, 10.03 mg.L™* and % 119.4, 10.86 mg.L™" and % 122.9, 8.83 mg.L™,
7.0 mg.L?, 10.06 mg. L™ and % 107.43, 6.53-16.50 mg.L™?, 5.61 mg.L™ by Cantiirk (2007)
Sekerci (2011), Bulum (2015), Bayram (2016), Atic1 et al. (2016), Seyhan (2016) Atici
(2017), Cavus et al. (2017).

pH is a parameter that determines the acid or alkaline properties of water. (Cetinkaya,
2003). Average of pH 8.14 + 0.06 was found in Lake Aygir (Table 2). The pH values
measured in this study fall into the first-class water quality class specified in SKKY (2004).
Since the desired pH is between 6.5 and 9.0 in fish breeding, Lake Aygir is suitable for fish
breeding. It is also suitable for drinking water since its pH value is between 6.5 and 9.5
according to ITASHY (Emre and Kiiriim, 2007; Tiirkman et al., 1999;). Also, the pH value is
among the limit values given in TS 266. While it is in Al class according to 76/464 / EEC, it
is found to comply with the standards in the UK, EPA, and the limit values given in
freshwater fish (Tebbutt, 1998).

Some published pH values available for Lake Van Basin were reported respectively
9.70, 8.06-8.47, 8.01-9.18, 8.28, 8.23, 7.50-8.20, 8.54, 6.95, 8.40, 7.43, 8.36 by Sen (1995),
Sen (2001), Elp (2002), Cantiirk (2007), Sekerci (2011), Bulum (2015) Bayram (2016) Atict
et al. (2016) Seyhan (2016), Cavus et al. (2017), Atic1 (2017).

It is called the opposite of electrical resistance of the water column with 1 cm length and
1 cm? cross-sectional area at EC 25 °C (Cetinkaya, 2003). The average EC in the Lake Aygir
was 353.1 + 4.1 uS.cm™ (Table 2). The average EC value in the measurements made in Lake
Aygir for thirteen months did not exceed the limits specified in TS 266 and ITASHY. When
EC is evaluated at all sampling points, it is seen that it is not within the limits that will pose a
problem in terms of human consumption and fisheries (Tirkman et al., 1999; TSE, 2005;
ITASHY, 2005). While it is well below the limit values given in the UK, it is in the Al class
according to 76/464 / EEC (Tebbutt, 1998).

The few published EC values available for Lake Van Basin were reported respectively
740 umhos.cm™ | 254.4-340.6 pmhos.cm™ , 189-425 ipmhos.cm‘1 , 692 pS.cm™ , 601.4
uS.cm™, 680.47 pS.cm™, 350.1 pS.cm™ , 697.13 pS.cm™ , 313.0 pS.cm™ , 338-670 uS.cm™
578.7 uS.cm™ by Sen (1995), Sen (2001), Elp (2002), Cantiirk (2007), Sekerci (2011), Bulum
(2015), Bayram (2016), Seyhan (2016), Atic1 et al. (2016), Atic1 (2017), Cavus et al. (2017).

Specific conductivity is an industrial standard that using water analysis because it is
defined as the electrolytic conductivity between two centimeters of the medium and the
separated cells. Specific conductivity, which is the simplified version of conductivity, is the
type of conductivity that is claimed to be specific to water only (Anonymous, 2017). The
average SPC (Specific conductivity) in Lake Aygir was 435.0 + 4.5 pS.cm™ (Table 2).
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The few published SPC values were reported respectively 2231 uS.cm™ , 42860 uS.cm™
, 266 pS.cm™, 206-601 pS.cm™ by Koger (2008), Turkoglu and Oner (2010), Aydin (2015),
Tuna and Ustaoglu (2016).

The color of the Lake Aygir water is blue and clear. The average turbidity value in Lake
Aygir was 0.6 NTU (Table 2). While Lake Aygir water samples are well below the limits
specified in TS 266, they are within the limits given in ITASHY (TSE, 2005). While there are
quite high values compared to the measurement results made in other water sources, the
increasing turbidity values in the spring period were also found in our study. It was found to
be within the limits given in the UK (4 NTU) and WHO (5 NTU) (Tebbutt, 1998). In EPA, it
was found slightly above the limit value given.

The few published turbidity values available for Lake Van Basin were reported
respectively 10.68 NTU, 3.50 NTU, 0.43 NTU, 17.10 NTU, 180 NTU, 1.07 NTU by Bulum
(2015), Bayram (2016), Atici et al. (2016), Seyhan (2016), Atic1 (2017), Cavus et al. (2017).

Silt, clay, small particles of organic structure, inorganic materials, soluble organic
compounds, plankton, and other microscopic organisms compose TDS. The main ions that
can be found in dissolved solids are CO3, HCOj3, Cl, SO4, NOs, Na, K, Ca, and Mg (Tas and
Cetin, 2011). The average TDS in Lake Aygir was 288.1+2.6 mg.L™ (Table 2). When the
results of the analysis are analyzed, our results were found among the values measured in
other studies. According to SKKY, it was found in water class with first-class quality. It was
found to comply with the standards below the limit values given in EPA (500 mg.L™) and
WHO (1000 mg.L™) (Tebbutt, 1998).

The published TDS values were reported respectively 190.39-225.98 mg.L™ , 189-209
mg.L", 288-629 mg.L ", 149.7-412 mg.L™*, 1020-1180 mg.L™, 0-1000 mg.L™*, 9879.8 mg.L’
1 28.28 mg.L", 860.0 mg.L™*, 191.0 mg.L™, 910.0 mg.L™", 332-604 mg.L™*, 233-693 mg.L™
,58-223 mg.L™, 168.66 mg.L ™", 196.93-2380.44 mg.L™ by Sen (2001), Disli (2002), Kurmag
(2003), Giilboy (2004), Tas (2006), Gilindogdu and Kocatas (2006), Zeybek (2006), Gedik et
al. (2010), Yildiz (2013), Sengiin (2013), Dinger (2014), Kaya (2015), Baytasoglu and Sen
(2015), Karagiillii (2015), Aydin (2015), Subka (2017).

Light transmittance is very important in terms of the amount of O, used by
phytoplankton and aquatic plants. The turbidity, created by seston substances, inorganic
particles, organic detritus, and plankton, changes light transmittance (Cirik and Cirik, 2008).
At the same time, light transmittance allows commenting on the yield of water (Henderson-
Sellers and Markland, 1987). According to OECD (1982), light transmittance in lakes is
classified as eutrophic at 0.8-1.5 m depth, mesotrophic at 1.4-2.4 m depth, and oligotrophic at
3.6-5.9 m depth (Ryding and Rast, 1989). The average Secchi disk value in Lake Aygir was
5.82 £ 0.70 m (Table 2). Since the bottom of the lake appeared from August 2015 to May
2016 in IV. Station, Secchi depth measurement was not performed. The Lake Aygir was
suitable for classifications of YSKY, OECD, and Hakanson and Jansson (1983) in terms of
average light transmittance and was in the oligotrophic lake class with 5.82 m.

The few published Secchi depths available for Lake Van Basin were reported
respectively 189.6 cm, 2.1 m, 200-980 cm, 10-80 cm, 0.6-1.3 m, 1.77-2.07 m, 2.3 m, 2.3-2.4
m, 326.14 cm, 10-80 cm, 0.5-3.8 m, 3.71-6.58 m, 1.48-11.04 m, 1.9-2.3 m, 1.90-5.20 m, 6.2
m by Cetinkaya et al. (1999), Sener et al. (2010), Buhan et al. (2010), Kivrak (2015), Erdogan
et al. (2012), Zeybek et al. (2012), Alpaslan et al. (2013), Bilgin (2015), Varol (2015), Kivrak
(2015), Alpaslan et al. (2016), Coskun and Ertan (2016), Kutlu et al. (2017), Celik and
Giritlioglu (2017), Azgin and Goksu (2017), Tepe et al. (2018).
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CONCLUSION

As a result of the analysis made on the waters of Lake Aygir, it was found to be first-
class in terms of temperature, DO, pH, TDS, and second class in terms of OS, according to
SKKY. According to 76/464 | EEC, temperature, OS, pH, EC parameters are in the Al
quality class. In terms of TS 266 and UK, temperature, pH, turbidity, and EC parameters were
found below the limit values. According to 78/659 / EEC, which states the quality standards
of freshwater fish, the temperature and pH parameters were found to be below the limit
values. While the temperature, DO, pH parameters related to water quality in trout farming
are below the limit values; It has been determined to exceed the limit value in terms of TDS.
According to ITASHY, EC, pH; according to WHO, turbidity, TDS; according to EPA, pH
and TDS parameters were found to be below the limit values. The turbidity value was slightly
above the limit value compared to EPA. Within the scope of in-situ measurements, we can say
that the lake water is generally of good quality.
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BAZI BUGDAY GENOTIPLERINDE FiDE GELiSIM PARAMETLERININ KORELASYON ANALIZi
Baris EREN' Fatih DEMIREL?
OZET

Bu ¢aligmada, 1 Gernik bugday: (Triticum dicoccum L), 1 ekmeklik bugday yerel genotipi (Triticum
aestivum L.) ve 1 ekmeklik bugday tescilli gesidi (Triticum aestivum L.) olmak tizere 3 bugday genotipinde
¢imlenme ve fide gelisimi donemlerine ait ¢imlenme orani (CO), siirgiin uzunlugu (SU), kdk uzunlugu (KU),
stirgiin kok oran1 (SKO), kok yas agirhigt (KYA), siirglin yas agirligi (SYA), siirgiin kuru agirligi (SKA), kok
kuru agirlign (KKA) ve protein orani (PO) ozellikleri incelenmistir. in vitro ortamda yiiriitiilen calismada
gozlemler arasindaki korelasyon katsayilart belirlenmistir. CO, SU, KU, SKO, KYA, SYA, SKA, KKA ve PO
ozelliklerine ait ortalamalar sirastyla %79.76, 19.28 cm, 11.86 cm, 1.86, 73.8 mg, 128.4 mg, 18.7 mg, 11.8 mg
ve %22.09 olarak belirlenmistir. Calismada elde edilen veriler dogrultusunda korelasyon analizi sonucunda kdk
uzunlugu ile kdk yas agirligi, stirgiin yas agirlig ile stirgiin kuru agirligi, kdk yas agirhig ile siirgiin yas agirligi
ve stirgiin kuru agirhgr ile kok kuru agirligr arasinda olumlu (pozitif korelasyon) iligki oldugu belirlenmistir.
Ayrica siirglin yas agirligi ile siirgiin kuru agirlig1 ve kok kuru agirligi degerleri arasinda da pozitif korelasyon
oldugu goriilmiistiir.

Anahtar Kelimeler: Bugday, Varyasyon, Korelasyon, Fide Geligimi

CORRELATION ANALYSIS OF SOME WHEAT GENOTYPS IN THE SEEDLING DEVELOPMENT
PERIOD

ABSTRACT

In this study, some of properties of totally 3 wheat genotype from Gernik wheat (Triticum dicoccum L),
bread wheat local genotype (Triticum aestivum L.) and bread registrated wheat variety (Triticum aestivum L.)
were examined respectively germination percentage (CO), shoot length (SU), root length (KU), shoot/root rate
(SKO), root and shoot wet wight (KYA and SYA), root and shoot dry weight (SKA and KKA) and protein ratio
(PO) for germination and seedling development periods. In the study carried out in an in vitro environment,
correlation coefficients between observations were determined. The means for CO, SU, KU, SKO, KYA, SYA,
SKA, KKA and PO features were determined as 79.76%, 19.28 cm, 11.86 cm, 1.86, 73.8 mg, 128.4 mg, 18.7
mg, 11.8 mg and 22.09%, respectively. As a result of the correlation analysis in accordance with the data
obtained in the study, it was determined that there is a positive (positive correlation) relationship between root
length and root wet weight, shoot wet weight and shoot dry weight, root wet weight and shoot wet weight and
also, shoot dry weight and root dry weight. In addition, there was a positive correlation between shoot dry weight
and root dry weight values with shoot wet weight.
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GIRIS

Tahuillar, farkl: iklim sartlarina uyum kabiliyetleriyle cok genis sistematik bir zenginlige
sahip olup hem insan hem de hayvan beslemesinde kullanilan onemli tarim {iriinleridir
(Coskun ve ark., 2019). Serin iklim tahillar1 {iriinii olan bugday; en eski kiiltiir bitkilerinden
biri olup, diinyada ve iilkemizde en fazla {iretimi yapilan bitkilerin baginda gelmektedir (Boru
ve ark., 2019). Bugday, insanlarin yilizyillardir temel besin kaynaklarindan biri olarak enerji
ve protein ihtiyacini karsilamaktadir (Demirel ve ark., 2019). Ayn1 zamanda miinavebe ile
birlikte hem sulu hem de kuru sartlarda yetistiriciligi en fazla yapilan bir tarim {riintidiir
(Kara ve ark., 2011). Diinyada yaklasik 222 milyon ha alanda bugday ekimi yapilirken,
Tiirkiye’de ise ekili bugday alanlar1 yaklasik 70 milyon dekar ve iiretimi ortalama 19-20
milyon ton oldugu bilinmektedir (Anonim, 2020a; Anonim, 2020Db).

Tarimsal tiretim agisindan 6neme sahip olan bugdayda verim ve kalitenin arttirilmasina
yonelik baz1 genetik kaynaklar 1slah materyali olarak gelistirilmeye ¢alisilmaktadir (Demirel,
F., 2018). Islah ¢alismalarinda, bitki morfolojisi ve verim 6zellikleri arasindaki iligkiler ve
korelasyon katsayilar1 incelenmektedir (So6zen ve Yagdi, 2005; Tonk ve ark., 2017). Bu
calismada ileride 1slah materyali olarak gelistirilmesi planlanan bazi bugday genotipleri ile bir
adet tescilli bugday cesidinin fide gelisim doneminde bazi tarimsal 6zellikler arasindaki
iliskilerin belirlenmesi amaclanmustir.

MATERYAL VE YONTEM

Bu ¢alisma 2020 yilinda Igdir Universitesi Ziraat Fakiiltesi Tarimsal Biyoteknoloji
Boliimii laboratuvarinda yiiriitiilmiistiir. Calismada kullanilan materyaller Cizelge 1’de
verilmistir. Bugday genotiplerinde; ¢cimlenme orani (%), siirgiin uzunlugu (cm), kék uzunlugu
(cm), stirgiin kok orani, kok yas agirligr (mg), siirglin yas agirligi (mg), siirglin kuru agirlig
(mg), kok kuru agirligi (mg) ve protein orant (%) 6zellikleri incelenmistir.

Cizelge 1. Calismada Kullanilan Bugday Genotipleri ve Genetik Ozellikleri.

No Genotipler Kaynak Lokasyon Genotip Bilgileri

1 Gernik Bugday1 Digor-Dagpinar Yerel Genotip

2 Ekmeklik Bugday Ekiz Tohumculuk Tescilli Cesit (Ziimriit)
3 Ekmeklik Bugday Kayseri-Pinarbasi Yerel Genotip

Calisma tesadiifi bloklar deneme desenine gore 3 tekerriirlii olarak dizayn edilmistir.
Cizelge 1°de verilen genotipler i¢cin her tekerriirde 60 adet tohum olacak sekilde temiz
tohumlar ayiklanarak hazirlanmigtir. Tohumlarin %50 torf - %50 toprak karisimi igerisinde
viyollere ekimi yapilmistir. Calismada sulama suyu olarak distile su kullanilmistir. Bitki
orneklerinin iklim dolabinda 20+5 °C’lik ortamda 14 giin siireyle ¢cimlenme ve fide gelisimleri
gbzlemlenmistir (Turhan ve ark., 2014). 14 giiniin sonunda her tekerriirdeki 5 bitki {izerinden
kok-siirgiin uzunlugu ile yas agirliklar, daha sonra 70 °C de 48 saat etiivde kurutulduktan
sonra kuru agirliklar1 hesaplanmistir (Keskin ve ark., 2017).

Aragtirma sonucunda elde edilen verilerin varyans analizi sonuglari ve korelasyon
katsay1 degerleri SPSS 17.0 istatistik paket programi kullanilarak hesaplanmustir.

BULGULAR VE TARTISMA

Bugday genotiplerinde incelenen 6zelliklere ait verilerin ortalama degerleri ve standart
hata degerleri Cizelge 2’ de verilmistir. Genotipler arasinda ¢imlenme orani ve siirgiin
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uzunlugu istatistiksel olarak ©Onemsiz bulunmustur. Cimlenme oraninda genotiplerin
ortalamasi %79.76 bulunurken, en yiiksek ¢imlenme orani ise %83.86 ile ekmeklik yerel
genotipinde belirlenmistir. Siirglin uzunlugunda genotiplerin ortalamasi 19.28 cm bulunurken,
en yuksek siirgiin uzunlugunun ise 20.35 cm ile gernik bugdayina ait oldugu gézlemlenmistir.

Cizelge 2. Bugdaylarda incelenen 6zelliklere ait ortalama degerler.

Ozellikler GB EG Z ORT F

co 77.71+6.14 83.86+6.10 77.71£6.08 79.76+3.23 0.33%
SuU 20.35+0.08 19.23+1.42 18.26+0.86 19.28+0.56 1.16%
KU 7.25+0.60B 14.46+2.97A 13.86+1.56AB 11.86+1.51 412"
SKO 2.84+0.22A 1.41+0.20B 1.35+0.15B 1.86=0.26 17.920"
KYA 44.1+4B 97.1+14A 80.242A 73.8+8 8.580"
SYA 88.0+5B 162.3+7A 135.1+12A 128.4+11 16.830™
SKA 12.3+0.0005B 23.2+1.5A 20.6+1.6A 18.7+1.4 14.7500™
KKA 8.2+0.2B 15.1+2.1A 12.3+0.6AB 11.8+1.1 6.2500"
PO 23.62+0.11A 23.59+0.13A 19.06+0.12B 22.09+0.25 1480.18"

##: 91 seviyesinde 6nemli, *: %35 seviyesinde 6nemli, **: Onemli degil, CO: Cimlenme orani, SU: Siirgiin uzunlugu, KU:
Kok uzunlugu, SKO: Siirgiin kék orani, KYA: Kok yas agirligi, SYA: Siirgiin yas agirligi, SKA: Siirgiin kuru agirhigi, KKA:
Kok kuru agirligi, PO: Protein orani, GB: Gernik bugdayi, EG: Ekmeklik Genotip, Z: Ziimriit ¢cesidi, ORT: Ortalama

Genotipler arasinda kok uzunlugu, kok yas agirhign ve kok kuru agirhigr degerleri
istatistiksel olarak (P=0,05) 6énemli bulunmustur. Kok uzunlugunda genotiplerin ortalamasi
11.86 cm bulunurken, en yiiksek kok uzunlugu 14.46 cm ile ekmeklik yerel genotipinde
hesaplanmistir. Kok yas agirliginda genotipler arasi ortalama deger 73.8 mg bulunurken, en
yiiksek kok yas agirliginin 97.1 mg ile ekmeklik yerel genotipine ait oldugu belirlenmistir.
Kok kuru agirliginda genotiplerin ortalamasit 11.8 mg bulunurken, en yiiksek kok kuru
agirhgmin 15.1 mg ile ekmeklik yerel genotipine ait oldugu tespit edilmistir. Genotipler
arasinda kok siirgiin orani, slirglin yas agirhigi, slirgiin kuru agirligi ve protein orani degerleri
istatistiksel olarak (P=0.01) ¢ok o6nemli bulunmustur. Siirgiin-kok oraninda genotiplerin
ortalamasi 1.86 olarak belirlenirken, en yiiksek siirgiin-kok oraninin 2.84 ile gernik bugdayina
ait oldugu tespit edilmistir. Stirgiin yas agirliginda genotiplere ait ortalama deger 128.4 mg
bulunurken, en yiiksek siirgiin yas agirliginin 162.3 mg ile ekmeklik yerel genotipine ait
oldugu goriilmiistiir. Siirgiin kuru agirliginda genotiplerin ortalamasi 18.7 mg bulunurken, en
yiksek siirgiin kuru agirhgmin 23.2 mg ile ekmeklik yerel genotipine ait oldugu tespit
edilmistir. Protein oraninda genotipler arasi ortalama deger %22.09 bulunurken, en yiiksek
protein oraninin %?23.62 ile gernik bugdayina ait oldugu belirlenmistir. Elde edilen veriler
dogrultusunda gernik bugdayindaki protein oranmnin diger ekmeklik bugday genotiplerinden
daha yiiksek oldugu belirlenmistir. Gernik bugdayinda goriilen yiiksek protein orani Demirel
ve ark. (2019)’in yiiriittiikleri calisma ile benzer sonuglar olarak goriilmiistiir..

Bu calismadaki; kok uzunlugu ve kok agirligr ortalama degerlerinin Soysal (2013)’1n
bildirdigi ¢alismadaki kok uzunlugu (19.12 cm) ve kok agirligi (175 mg) degerlerinden diisiik
oldugu, kok kuru agirligr (11.24 mg) ortalama degerlerinden ise yliksek oldugu saptanmistir.
Kok uzunlugu ortalama degerinin Tenikecier (2013)’in bildirdigi ¢aligmadaki kok uzunlugu
(14.47 cm) degerinden diistik oldugu, yine bu calismadaki slirglin uzunlugu, kok yas agirligi,
kok kuru agirlig, siirgiin yas agirligr ve siirglin kok agirligr ortalama degerlerinin Tenikecier
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(2013)’in siirglin uzunlugu (12.07 cm), kok yas agirligi (40.93 mg), kok kuru agirhigr (3.87
mg), slirglin yas agirligr (83.35 mg), siirgiin kok agirligr (7.67 mg) ortalama degerlerinden
yiiksek oldugu belirlenmistir. Siirgiin uzunlugu, kok uzunlugu ve kok kuru agirligr ortalama
degerlerinin ise Atilgan ve Tolay (2008)’1n bildirdigi ¢alismadaki siirgiin uzunlugu (4.93 cm)
degerinden yiiksek oldugu, kok uzunlugu (13.48 cm) degerinden diisiik oldugu ve kok kuru
agirhigr (13.77 mg) ortalama degeri ile benzerlik gosterdigi tespit edilmistir. Burada bugday
ile tritikalenin ayn1 familyada yer almasi ve kok yapilarinin benzer olmasi, Atilgan ve Tolay
(2008)’1n sonuglarina yakin ve benzer degerlerin ¢ikmasina sebep olmustur.

Cizelge 3. Bugday genotiplerinde incelenen dzellikler arasindaki korelasyon katsayisi

Degiskenler co suU KU SKO KYA SYA SKA KKA
SU 0.600

KU 0.417 0.068

SKO -0.242 0.291 -0.904™

KYA 0.381 -0.160 0.779"  -0.855"

SYA 0.471 -0.064 0.843”  -0.875"  0.850”

SKA 0.419 -0.164 0755  -0.844"  0.9117 0.954™

KKA 0.354 -0.218 0.552 -0.668"  0.930” 0.734" 0.861"

PO 0.178 0.449 -0.332 0.491 -0.176 -0.147 -0.214 -0.100

**: %1 seviyesinde 6nemli, *: %5 seviyesinde dnemli, CO: Cimlenme orani, SU: Siirgiin uzunlugu, KU: Kok uzunlugu,
SKO: Siirgiin kok orani, KYA: Kok yas agirligi, SYA: Siirgiin yas agirligi, SKA: Siirgiin kuru agirligi, KKA: Kok kuru
agirligi, PO: Protein orani

Calismada siirgiin-kdk oraninin artmasi ile kok uzunlugu degerinde azalmalar oldugu
(negatif korelasyon) belirlenmistir. Kok yas agirliginin artmast ile kok uzunlugu degerinde
artis oldugu (pozitif korelasyon) goriiliirken, siirgiin kok orani degerinde azalma oldugu
(negatif korelasyon) tespit edilmistir. Siirgiin yas agirliginin artmasi ile kok uzunlugu ve kok
yas agirligr degerlerinde artis oldugu (pozitif korelasyon) goézlemlenirken, siirgiin kok
oraninda azalmalar oldugu (negatif korelasyon) saptanmistir. Kuru agirlik degerinin artmasi
ile kok uzunlugu, kok yas agirligi ve siirgiin yas agirhigr degerlerinde artis oldugu (pozitif
korelasyon) belirlenirken, siirglin kok oranmi degerlerinde azalis oldugu (negatif korelasyon)
gortilmistiir. Kok kuru agirlik ve siirgiin kuru agirligindaki iliski Atilgan ve Tolay (2008)’1n
yurittiigi ¢alisma ile benzerlik gdstermektedir. Kok kuru agirliginin artmasi ile siirgiin kok
oraninda azalis oldugu (negatif korelasyon) belirlenirken, kok yas agirligi, stirgiin yas agirlig
ve silirglin kuru agirhigr degerlerinde artis oldugu (pozitif korelasyon) tespit edilmistir.
Korelasyon analizi ile incelenen parametreler arasindaki iliski belirlenmektedir. incelenen
parametreler sonucunda 1slah ¢alismalarinda kullanilabilecek uygun genotiplerin belirlenmesi
saglanmaktadir (Karakoy ve ark., 2014; Kumar ve ark. 2014).

SONUC

Diinyada ve Tiirkiye’de en fazla ekimi yapilan tahil {irlinii olan bugday genotiplerinde
verim ve kalite Ozelliklerinin artirtlmasi amaciyla yiiriitiilen 1slah ¢alismalarinda istenilen
sonuglarin elde edilmesi i¢in incelenen 6zellikler arasindaki iliskilerin olumlu ya da olumsuz
etkilesimin bilinmesi gerekmektedir. Bu arastirmada incelenen ¢ogu 6zellik bakimindan en
yiiksek degerler ekmeklik bugday yerel genotiplerinde goriiliirken, en yiiksek protein oraninin
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ise gernik bugdayinda elde edildigi goriilmiistiir. Korelasyon analizi ile elde edilen verilere
gore kok uzunlugu ile kok yas agirligi, siirgiin yas agirligr ve siirglin kuru agirligi arasinda
olumlu (pozitif korelasyon) iliski oldugu gézlemlenmistir. Ayrica kok yas agirligr ile siirglin
yas agirhgi, siirgiin kuru agirligr ile kok kuru agirhig, siirglin yas agirhigr ile siirgiin kuru
agirlig ve kok kuru agirligi degerleri arasinda da pozitif korelasyon oldugu belirlenmistir.
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GIDA VE TARIM iCiN MiKROORGANIZMA GENETIK KAYNAKLARININ BiYOEKONOMIDEKi ONEMi
Arzu UNAL?

OZET

Gida ve tarim sektdriinde Biyoteknoloji alaninin temel amaci Bilgi Temelli Biyoekonomi olusturmaktir.
Biyoekonomi, biyolojik siireglerle biyomateryallerden (bitki, hayvan, mikroorganizma) iiretilen mal, enerji ve hizmet gibi
iriinlerin ticari dagilim ve tiiketimini ele alan ekonomik bir siirectir. Biyoekonomi ayni zamanda biyolojik kaynaklarin
iiretimi, yonetimi ve yayihmina iliskin her tiirlii endiistriyi ve ekonomik sektorii de kapsamaktadir. Ustiin rekabet edilebilirlik
ozelliginin bulunmasi, yiiksek katma degere sahip olmasi, yeni istihdam alanlar1 yaratabilmesi, toplumun etik, kiiltiirel ve
ekonomik talepleriyle uyumlu olmas: yiiksek eko-yetkinlik degerine sahip olmasi Biyoteknoloji biliminin ve modern
biyoekonominin siirdiiriilebilirlik 6zellikleri arasinda yer almaktadir. Biyoteknoloji biyoekonominin itici giiciidiir. Biyoloji
Bilimi ve Biyoteknoloji diger teknolojilerle uyum igerisinde ¢alismaktadir. Ortak amaclar; biyolojik kaynaklarin
stirdiiriilebilir yonetimi, tiretimi ve kullanimi igin bilgi-temeli saglamak, yeni, giivenli, daha diisiik maliyetli ve eko-verimli
iiriinler elde etmek, endiistride rekabet edebilirligi ve siirdiiriilebilirligi desteklemektir (Unal, 2020). Mikroorganizmalar
biyolojik giic ve zengin gen potansiyelleri olup, biyoekonomi i¢in en temel ve ekonomiye aktarmada en pratik biyolojik
sistemlerdir. Gelisen teknolojiyle birlikte, insanlarin mikroorganizmalar ile karsi karsiya geldikleri ortam ve sartlar da
degismektedir. Onceleri sadece bir enfeksiyon etkeni (mikrop) olarak degerlendirilmekte olan mikroorganizmalar ile bugiin,
¢ok cesitli sektorlerde galigilmaktadir. Bu ¢esitlilik ¢evre, tarim, gida ve endiistri sektoriinden biyolojik silaha kadar kendini
gostermektedir. Mikrobiyal biyogesitliligin ve mikroorganizma genetik kaynaklarimin izlenmesi, klasik olarak
ckosistemlerden alman Orneklerdeki mikroorganizmalarin  kiiltiirii  yapilip taksonomik degerlendirilmesi ile
gergeklestirilmektedir.

Bugiine degin kiiltiirii yapilabilen yeryliziindeki prokaryotik mikroorganizma sayismim 5.000’in iizerinde oldugu
saptanmigtir. Dogadaki kiiltiirii yapilamayan mikroorganizmalarla birlikte toplam prokaryot sayisinin 2.000.000 civarmda
olacag1 hesaplanmaktadir.

Anahtar Kelimeler: Biyoteknoloji, Biyoekonomi, Mikrobiyal biyogesitlilik, Genetik kaynak

THE IMPORTANCE OF MICROBIAL GENETIC RESOURCES FOR FOOD AND AGRICULTURE IN THE
BIOECONOMY

ABSTRACT

The main purpose of the Biotechnology field in the food and agriculture sector is to create Knowledge Based
Bioeconomy. Bioeconomy is an economic process that deals with the commercial distribution and consumption of products
such as goods, energy and services produced from biomaterials (plants, animals, microorganisms) and covers all kinds of
industries and economic sectors that produce, manage and spread biological resources. It is among the sustainability features
of the Biotechnology science and modern bioeconomy. Biotechnology is the driving force of the bioeconomy. Biology
Science, Life Sciences and Biotechnology work in harmony with other technologies. Common goals; To provide the
knowledge-based for sustainable management, production and use of biological resources, to provide new, safe, lower cost
and eco-efficient products, to promote competitiveness and sustainability in the industry (Unal, 2020). Microorganisms are
biological power and rich gene potentials, the most basic for the bioeconomy and the most practical biological systems in
transferring to the economy. The developing technology changes the environment and conditions that microorganisms
encounter with people. With microorganisms, which were previously considered only as an infectious agent (microbe), today
many fields are studied, from education to health, from industry to production, from agriculture to food, environment,
industry to biological weapon. The monitoring of microbial biodiversity and genetic resources of microorganisms has been
performed by culture and taxonomic evaluation of microorganisms in samples taken from ecosystems.

It has been determined that the number of prokaryotic microorganisms on earth, which can be cultured until today, is
over 5.000. It has been calculated that the total number of prokaryotes will be around 2.000.000 microorganisms in the
nature.
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GIRIS

Mikroorganizmalar, yeryilizinde milyarlarca yil 6nce meydana gelen ilk canli
sistemlerdir (Schopf, 2006). 3 milyar yi1l boyunca Kambriyen (paleozoik zaman) Oncesi
devirde tiim canlilar mikroskobikti. Diinya tarihinin biilyiik bir bolimiinde mikroorganizmalar
tek canli bi¢imiydi. (Altermann and Kazmierczak, 2003).

Tiim canlilar alemi altinda mikroorganizmalar alt-alemler olarak diger canlilardan daha
fazla yer isgal ederler. Canlilar (bitki, hayvan, mikroorganizma) aleminin 3/5’ini
mikroorganizmalar olusturur (Schopf, 1994; Cavalier-Smith, 2006).

Funguslar (Mantar, Maya, Kiif) ve bakteriler mikroorganizma gruplarini olustururlar.
Molekiiler filogenetik siniflandirmaya gore canlilarda biyocesitlenme, 16S ribozomal RNA
baz dizilimine gore yapilan filogenetik siniflandirmaya gore canlilar Bakteriler, Arkeler ve
Okaryotlar olarak 3 iist-alemde toplanmaktadir. 16S ribozomal RNA baz dizilimine gore
siniflandirma ilk kez 1977 yilinda Carl Richard Woese tarafindan yapilmistir. Birgok
mikroorganizma, hizlica yenilenebilir ve ¢ok farkli tiirler arasinda, konjugasyon,
transformasyon ve transdiiksiyon ile serbestce gen transferi yapabilir (Kolankaya ve Unal,
1996).

Mikroorganizmalar; basta gida, tarim, ¢evre, endiistri ve enzim tretimi sektorii olmak
tizere pek ¢ok sektorde ekonomik ve pratik olarak kullanilabilecek genetik kaynaklar olup;
ayn1 zamanda Biyoteknoloji arastirmalarinda, yenilenebilir enerji (biyogaz ve biyoetanol
gibi), biopolimer, gida ve degisik fermantasyon iiriinlerinin liretiminin yami sira gevresel
hizmet amagli biyokatalizor olarak biyoremediasyon sektoriinde ve Rekombinant DNA
teknolojisinde kullanilabilecek en 6nemli gen kaynaklari olup; biyoekonomiye hizmet verecek
biyolojik sistemlerdir.

Mikrobiyal Biyoteknoloji, iirtin ve hizmet iiretiminde biyolojik sistem olarak
mikroorganizmalarin kullanildig: bir bilim dalidir. Mikrobiyal genetik kaynaklar basta Ar-Ge
calismalar1 olmak iizere, tarimsal, gevresel ve endiistriyel uygulamalar ile biyoekonomiye
hizmet eder (Unal ve ark., 2014)

MIiKROBIYAL BIYOTEKNOLOJININ CALISMA ALANLARI VE KULLANILAN
YONTEMLER

* Mikroorganizmalarin tanimlanmasi,

» Fermentasyon siire¢lerinin optimizasyonu,

* Rekombinant mikroorganizma gelistirilmesi,

* cDNA kiitiiphanesinin olusturulmasi,

* Vektor ve cDNA yapisinin mikroorganizmaya transformasyonu,

* Enzim bilimi uygulamalari,

* Enzimlerin endiistriyel iiretimi,

* Enzim saflastirma ve karakterizasyon siire¢lerinin belirlenmesi,

* Enzimlerin immobilizasyonu (tutuklanmasi) ve stabilizasyonu,

* Enzim kinetigi modellemesi,

» Mikrobiyal enzimler ve genetik ¢aligmalari,

* Mikroorganizmalarin molekiiler tanilama c¢aligsmalari,

* Gen manipiilasyonlar1 ile katma degeri yiiksek iirlinleri iiretebilen mikroorganizmalarin
gelistirilmesi,

* Tarimsal ve endiistriyel 6nemi olan proteinlerin {iretilmesi, saflastirilmasi, karakterize
edilmesi ve endiistrinin kullanimina sunulmasi,

34



Arzu UNAL
Gida Ve Tarim igin Mikroorganizma Genetik Kaynaklarmin Biyoekonomideki Onemi. Journal of Agriculture, 3(1): 33-42,
2020.

* Yenilenebilir enerji kaynaklarinin gelistirilmesi ve biyoekonomiye hizmet sunulmasi,

* Gida ve tarim sektoriinde kullanilan mikroorganizma izolasyonu, tanilanmasi ve muhafazasi,
 Fermantasyon siiregleri ile metabolitlerin tiretimi,

» Mikrobiyal enzimlerin tiretimi, saflagtirillmasi, immobilizasyonu ve stabilizasyonunu igeren
slireclerin ve yontemlerin gelistirilmesi,

* Protein yapi-islev iligkilerinin incelenmesi,

» Mutasyon teknikleri ile mikroorganizma gelistirilmesi,

» Rekombinant DNA teknolojileri ile enzimlerin aktivitelerinin gelistirilmesi ve siirdiiriilebilir
alternatif enerji odakli mikroorganizma eldesi,

* Bugday, musir, kolza, aspir vb. tarla bitkilerinin sap, saman vb. biyokiitlesinden (biomass)
mikroorganizma katalizorliiglinde biyoetanol ve biyodizel tiretimi,

» Mikrobiyal genom, proteom c¢alismalari,

* Mikrobiyal giibre iiretim ¢aligmalari.

MIKROORGANIZMA GENETIK KAYNAKLARI
Mikrobiyal biyocesitlilik

Mikrobiyal Biyocesitlilik, mikroorganizmalarin (bakteri, maya, kiif) arasindaki genetik
farklilig1 ifade eder.

Mikroorganizmalarda biyocesitlenme hiz ve endeksi

Mikroorganizma genetik kaynaklarinda biyocesitlenme hiz ve endeksi diger
organizmalardan (bitki, hayvan) daha yiiksektir. Clinkii:

* Tek hiicreli yasamlar1 ve ¢iplak kromozamal yapilar1 bunlar1 mutasyonel ¢evre baskilarina
acik tutar.

* Diger canlilardan daha yiiksek ¢ogalma hizina sahiptirler.

* Mutasyon sikliklar1 diger organizmalardan yiiksektir.

* Haploid olduklarindan genetik degisimler fenotipe kolayca yansir.

Mikrobiyal biyocgesitliligin saptanmasinda ve izlenmesinde giiniimiizde kullanmilan
siirecler

1. Klasik Taksonomik Degerlendirme Siireci
* Fizyolojik Cesitlilik

* Metabolik Cesitlilik
* Morfolojik Cesitlilik

2. Molekiiler Filogenetik Degerlendirme Siireci
* DNA ve rRNA baz dizilimlerine gore akrabaliklarin saptanmasi
Mikrobiyal ekosistemde mikrobiyal biyocesitlilik nasil ortaya cikar?

Ekolojik izolasyonlar, siirekli mutasyonlar ve yatay gen aligverisleri sonucunda bir
tiirlin poulasyonlarinin farklilagmasi ile yeni ekotipler olusur. Tiir diizeyinde ekotip olugmasi
icin SSTRNA baz dizilimindeki farklilagmanin >%70, DNA baz diziliminde farklilasmanin da
>%90 olmas1 gerekir

Ekosistemlerde mikrobiyal biyogesitlilik nasil izlenmektedir?
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Klasik olarak ekosistemlerden alinan 6rneklerdeki mikroorganizmalarin kiiltiirti yapilip
taksonomik degerlendirilmesi ile gerceklestirilmektedir. Bugiline degin kiiltlirii yapilabilen
yerylizilndeki prokaryotik (bakteriyel) mikroorganizma sayisinin 5.000’in iizerinde oldugu
saptanmistir. Dogadaki kiiltiirli yapilamayan mikroorganizmalarla birlikte toplam prokaryot
sayisinin 2.000.000 civarinda olacagi hesaplanmaktadir (Wilson, 1988).

Ekosistemde dogrudan mikrobiyal popiilasyonlar izlenebilir mi?

Glintimiizde tiire 6zgili olarak hazirlanmis ve florasans boya iceren rRNA proplari ile tiir
temelinde mikrobiyal popiilasyonlar1 izlemek miimkiindir (Sekil 1 A-B). (Kolankaya ve
Unal, 2012).

A B
Sekil 1. Tarim Arazilerinde Mikroorganizmalarin Izlenmesi.
A: Aktif ¢amurda flogenetik boyalarla boyanmis nitrifikasyon bakterilerinin faz kontrast
mikroskobunda graniile goriiniimii.
B: Ayni sahanin Amonyak (NH3) oksitleyen bakterilerinin rRNA’larina kars1 hazirlanmis
florasans boyali prop-boya (filogenetik boya) ile boyandiktan sonra yesil renkte goriiniimii,
Azot dioksit (NO;) oksitleyenlerin de, bunlara kars1 hazirlanmis filogenetik boya ile kirmizi
boyal1 goriiniimii.

Farkh ekosistemler farklh mikrobiyal komiinitelere mi sahiptir?

Farklt habitat ve ekosistemlerin mikrorganizmal floras1 farklidir. Ekosistemler
iizerindeki fiziksel ve kimyasal baskilar ekosistemin mikrobiyal florasin1 da niteliksel ve
niceliksel a¢idan etkiler. Benzer ekolojik nisdeki ekosistemlerdeki mikroorganizma floras: da
benzerdir.

MIKROBIYAL GENETIK KAYNAKLARIN ONEMi

Mikrobiyal genetik kaynaklarin ¢evresel 6nemi
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Bazi grup mikroorganizmalar Azot (N), Karbon (C) ve Kiikiirt (S) gibi elementlerin
dogadaki biojeokimyasal dongiilerinde islev gordiiklerinden global ekosistemin devamliligini
saglar. Dogadaki kirliliklerin 6ziimlenmesinde ¢esitli grup mikroorganizmalar rol oynar (Sekil
2) (Kolankaya ve Unal, 2012).

Organic N

Animals — {(animals)
eat plants

Decomposition

Organic /
{plants, micro- -~

organisms) ‘% 3 \\,,

Nitrogen fixation
{symbiotic and
Plants free-living)
take up nitrogen Ammon

nghm:;u_qg Na Chemical fh(a!:lon,.\i
NO3™ Danltrifie&tinn:" NHZI + H20—>
(anaercobic bacteria) NHSG + OH™
Nicrification Nitrification
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Nitrospira) I\IO — c
= =

Sekil 2. Biojeokimyasal Dongii ve Mikroorganizmalar.
Mikrobiyal genetik kaynaklarin tarimsal 6nemi ve biyogiibre

1978 yilindan beri Isve¢’te yapilan karsilastirmali calismada (Sekil 3-A) organik tarim
verimi, konvansiyonelden %20 diisiik bulunurken giibre ve enerji girdilerinde %35 ve %50,
ilagta ise %90 kazanim saglanmistir (Unal, 2013).
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Sekil 3-A. Organik Tarim: Karsilastirmali Caligma.

Yapilan aragtirmalarda organik tarim topraklarinin, konvansiyonel tarim topraklarindan
daha zengin mikrobiyal ¢esitlilige sahip olduklari saptanmigtir. Organik tarim alanlarinda kok
funguslarinda (mycorrhiza) cesitliliginin arttig1 gdzlenmistir (Sekil 3-B) (Unal, 2013).

Sekil 3-B. Organik Tarim Alanlarinda Kok Funguslar1 (Mycorrhiza).

Bitkinin  beslenmesi amaciyla topraga verilen ya da tohumla karistirilan
mikroorganizmalara “mikrobiyal giibre” veya “biyogiibre” adi1 verilir. Mikroorganizmalar
havanin serbest azotunu fikse eder veya topraktaki fosforu ¢ozerek bitki beslenmesine
yardimci olurlar. Mikroorganizmalar toprakta serbest ya da bitkilerle ortak olarak yasamlarini
stirdiirebilirler.

Bitkilerin azottan yararlanilabilmesi i¢in N, formundaki azotun NO3; veya NH3 formuna
dontstiiriilmesi  gerekmektedir. Toprakta mevcut bazi mikroorganizmalar (Azotobakter)
havadaki serbest azotu fikse ederek bitkilerin alabilecegi azot formuna doniistiirebilirler.

Toprakta serbest olarak yasayan ve simbiyotik yasam gostermeyen mikroorganizmalar
her yil topraga 2-10 kg / dekar arasinda azot kazandirmaktadir. Topraga kazandirilan azot
miktar1 topraktan topraga degismektedir. Serbest yasayan mikroorganizmalarin topraga
kazandirdig1 azot miktari, ¢ayir, mera ve orman alanlarinda daha ¢oktur. Baklagil koklerinde
simbiyotik yasayan Rhizobium bakterileri de havanin serbest azotunu fikse ederek bitki icin
gerekli azot kaynagini saglarlar. Bu sekilde topraga kazandirilan azot miktarlari bitkiden
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bitkiye degisiklik gosterir. Ornegin yonca bitkisi cekildiginde yilda 15 kg / dekar’a kadar
topraga azot kazandirilabilmektedir (Kolankaya ve Unal, 2012).

Mikrobiyal genetik kaynaklarin teknolojik 6nemi

Endiistride ve tarimda degisik amaglarla kullanilabilecek mikroorganizmal kaynak
olmalari

* Cevre kirliligi sorunlarinin ¢o6ziimiinde kullanilacak mikroorganizmal kaynaklari
olusturmalart,

* Rekombinant DNA teknolojisinde kullanilabilecek gen kaynaklari olmalari,

* Yenilenebilir enerji (biyogaz ve biyoetanol gibi), biopolimer, gida ve degisik fermantasyon
iirlinlerinin tiretiminde biyokatalizér gorevi yapmalari,

* Biyoteknoloji ve Biyoekonomide kullanilmalari.

MIKROBIYAL GENETIK KAYNAKLARIN MUHAFAZASI
Mikrobiyal genetik kaynaklarin saklanmasi ve korunmasi

Bir mikroorganizma susunun orijinal seklinin muhafazasi ve ayni1 6zellikleri tasiyacak
bicimde tekrar elde edilebilmesi, ancak uygun sartlarda saklanmasi ve muhafaza edilmesi ile
miimkiindiir. Tiim o6zellikleri daha 6nceden tanimlanmig standart bir susun canliligin
koruyarak biinyesinde barindirdigi tiim o6zelliklerini kaybetmeden saklanmasi, o standart
susun yeniden tanimlanmasindan daha kolay ve ekonomik olmaktadir.

Biyoteknolojinin gida ve tarim sektdriinde uygulanabilmesi i¢in genetik kaynaklarin
muhafazas1 ve mikroorganizma kiiltiir koleksiyonlarinin hazirlanmasi gerekmektedir. Ulusal
koleksiyonlarin uluslararast kiiltiir kolleksiyonu organizasyonlar1 ile igbirligi ve iletisim
halinde ¢alismalarini siirdlirmesi gerekmektedir.

Bilim ve teknolojideki gelismeler, kiiltiir muhafazasina yonelik ¢ok sayida yontemin
bugiin basar1 ile uygulanmasini saglamaktadir. Buna ragmen, tiim mikroorganizmalar i¢in
ayn1 yiiksek basar1 diizeyi ile kullanilabilecek tek bir yontem yoktur. Bu yiizden farkli
mikroorganizma gruplari i¢in farkli yontemler ya da aym1 yontemin baska modifikasyonlari
onerilmektedir.

Mikrobiyal suslarin kiiltiirlerinin korunmasina yonelik olarak uygulanan yontemler;
transfer, kurutma, liyofilizasyon ve dondurarak saklama seklindedir. Gliniimiizde
mikroorganizmal ¢esitliligin muhafazasinda en sik kullanilan yontem dondurup-kurutma
(Liyofilizasyon. Freeze Drying) yontemidir. Taksonomik degerlendirilmesi yapilan kiiltiirler
liyofilize edilip ulusal ya da uluslararasi koleksiyon merkezlerinde saklanirlar (Sekil 4-5).
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Sekil 4. Mikroorganizma Kiiltiirlerinin Korunmasi, Saklanmasi ve Liyofilizasyon ile
Muhafazasi

Sekil 5. Mikroorganizmalarin Muhafazasi- The Leibniz Institute DSMZ - German Collection
of Microorganisms and Cell Cultures GmbH (Deutsche Sammlung von Mikroorganismen und
Zellkulturen GmbH)

Diinya’daki baz1 6nemli mikrobiyal kiiltiir koleksiyon merkezlerine 6rnekler

« ATCC American Type Culture Collection
» CABRI CABRI (Common Access to Biological Resources and Information) by EC
» DSMZ Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH
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* Fungal Genetics at U. Texas Houston Medical School

 IMI CABI Bioscience Genetic Resource Collection

* INVAM The International Culture Collection of Arbuscular and VA Mycorrhizal Fungi
« JCM Japan Collection of Microorganisms

+ JSCC Japan Society for Culture Collections on-line database

« MICH University of Michigan Fungus Collection

* NCTC National Collection of Type Cultures(U.K.)

* RDPII (Ribosomal Database Project 1)

» The Chlamydomonas Genetics Center

* VKM All Russian Collection of Microorganisms (Anonim, 2020).

SONUC

Mikroorganizmalar zengin gen potansiyelleri olmalarinin yani sira biyolojik gii¢c olarak
karsimiza ¢ikmaktadir. Insanlar teknolojinin gelismesiyle birlikte mikroorganizmalar ile ok
farkli ortam ve sartlarda kars1 karsiya gelmektedir.

Ik kiiltiir koleksiyonlari, riskli, patojen enfeksiyon ajanlar ve biyolojik materyallerin
iiretiminin sinirlandirilmasi, mikroorganizmalarin uluslararasi giris ve ¢ikislarinda kontroliin
saglanmasi amaciyla kurulmustur.

Tiirkiye’de ilk kurulan sus koleksiyonu Refik Saydam Ulusal Tip Kiiltiir Koleksiyonu
(RSKK)’dir. Koleksiyon 1951 yilinda “arastirma ve tretimde kullanilan biitiin suslarin
herhangi bir viriilans degisikliginden korunmasi i¢in kurutma usuliiniin kabul edilmesi”
karartyla "Diagnostik Servisi” adi altinda 1954 yilinda kurulmustur. 1 yil sonra "Sus
Koleksiyon Laboratuvari" olarak gelistirilen Kolleksiyon, 1984 yilina kadar “Sus Koleksiyon
Laboratuvar Sefligi” olarak calismalarina devam etmistir. 1985 yilindan itibaren Salgin
Hastaliklar Arastirma Miidiirliigli biinyesinde Refik Saydam Ulusal Tip Kiiltiir Koleksiyonu
ad1 altinda ¢alismalarin siirdiirmiistiir (Baglum,1974).

Mikroorganizma genetik kaynaklarimin muhafazasi amaciyla faaliyet gosteren kiiltiir
koleksiyonu organizasyonlari, mikroorganizmalarin sahip olduklar1 biyolojik potansiyelin
bliyiikliigiinii, biyolojik giiciin boyutunu ve kaynagini tespit etmeye yonelik c¢alismalar
yapmaktadirlar. Biyolojik ¢esitliligin korunmasi amaciyla ulusal ve uluslararasi genetik
kaynaklarin dolagimim1 ve {iretimini kontrol altinda tutmak i¢in g¢esitli yaptirimlarda
bulunurlar.

Diinya Kiiltiir Koleksiyonu Federasyonu (WFCC: World Federation for Culture
Collections) mikrobiyal genetik kaynaklarin korunmasi amactyla 1970 yilinda kurulmustur.
Uluslararasi Birlesik Biyolojik Bilimler ve Birlesik Mikrobiyoloji Cemiyetleri i¢inde yer alan
cok disiplinli bir yapidir. Avrupa’daki kiiltiir koleksiyonlar1 arasinda isbirligi ve iletisimi
saglamak ve koleksiyonlara danigsmanlik yapmak amaci ile 1981 yilinda da Avrupa Kiiltiir
Koleksiyonlar1 Birligi (ECCO: European Culture Collection Organisation) kurulmustur.

WFCC ve ECCO organizasyonlari igbirligi icerisinde c¢alismalarini siirdiirmekte olup
arastirmacilar i¢in gerekli olan aktivite ve faaliyetleri ger¢eklestirmektedirler.

Refik Saydam Kiiltiir Kolleksiyonu ilk yillarinda 161 mikroorganizma susu ile
calismalarina baslamis ve 2001 yilinda WFCC'a tiye olmustur. ECCO iiyeligi ise 2003
yilinda gergeklesmistir. RSKK, uluslararasi mikrobiyal kiiltiir koleksiyon kuruluslarina tiye
olmakla, ¢alismalarinin uluslararasi boyutta kabul gormesini de saglamistir.(Yumusak ve ark.,
2006).
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Tiirkiye’de tiniversitelerde Ulusal Mikrobiyal Kiiltiir Koleksiyonu caligmalar1 1970’li
yillarda Capa Tip Fakiiltesi Mikrobiyoloji Kiirsiisiinde Prof. Dr. Enver Tali CETIN’in
onderliginde baslatilmistir. Bu amacgla KUKEM (Kiiltir Koleksiyonlar: Endiistriyel
Mikrobiyoloji) Dernegi kurulmustur. 2014-2015 yillarinda Prof. Dr. Nazif KOLANKAYA ve
Dog. Dr. Arzu UNAL tarafindan Tarim ve Orman Bakanligi biinyesinde Ulusal Mikrobiyal
Kiiltiir Koleksiyon Merkezi kurulmasina yonelik projeler Kalkinma Bakanligi’na sunulmak
tizere titizlikle hazirlanmis ve Tarim ve Orman Bakanligi TAGEM ilgili Daire
Bagkanliklarina 2014-2015 yillarinda teslim edilmistir.

Ulkemizde bu kapsamda Refik Saydam Hifzissihha Enstitiisii, TUBITAK-MAM gibi
baz1 kuruluglar ile liniversitelerin biinyesinde mikroorganizma kiiltiir depolamalar1 yapilmis
olsa da iilkemizin bu alanda ulusal mikrobiyal kiiltiir koleksiyonlarini muhafaza edecek
Ulusal Mikrobiyal Genetik Kaynaklar Merkezi’ne gereksinimi vardir.

Gida ve tarim sektorii basta olmak {izere pek cok sektorde gerek Ar-Ge diizeyinde,
gerek endiistriyel dlcekte ve gerekse ticari amagl kullanilacak yerel ve diger mikroorganizma
suslarinin yani1 sira yerli ve milli mikroorganizmalarin tanisi, karakterizasyonu ve
muhafazasina ihtiya¢ duyulmaktadir.

Mikroorganizma genetik kaynaklarimizin ve Mikrobiyal biyogesitliligimizin korunmast
amaciyla iilkemizde Ulusal Mikrobiyal Genetik Kaynaklar Merkezi’nin kurularak
Biyoekenomi ve Biyoteknoloji ¢aligmalarina hizmet verilmesi oldukc¢a biiyilk 6nem arz
etmektedir.
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