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Why Selenium?
The Importance of Selenium for Plants and Human

Aise DELIBORAN

Olive Research Institute, Department of Doil and Water Management, Izmir, Turkey
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Abstract

Selenium is studied most frequently along with iron and zinc in the World and one of the important micronutrients
for human health. It is shown that useful elements for bioligical systems first in 1957. Selenium is essential material
for both humans and animal. Concentration of selenium in the food for both human and animal is desired between
100-1000 pg kg*. Major purchases Se of animal is realization with feed. Nutritional value of foods is important
as the amounts of food that used for human. In the recent years, interest of the high nutritional value, quality food
production is rapidly increase. Disease, stress-protective properties of foods has come to the fore. In this context,
production of plant food that has a rich with regard to especially antioxidants, dietary fiber, selenium, is gain
importance. It is excepted that amount of selenium to be available level in the plants, thus in plant-based foods due
to their the critical level functions for human health. It has been suggested that selenium is one of the most
important anti-canser agent, has a preventive effect in the cardiovascular diseases. In this context, selenium has a
very important place within anti-carcinigenic substances, today it has been raported that one billion people are
faced with a lack of selenium. It is reported that selenium deficiency in the consumed food triggers to cancer,
associates with soil factors, therefore it is recommended that application of Se-doped soil fertilizer.

Keywords: Selenium, Nutrition, Plant, Human.

Neden Selenyum? )
Insan ve Bitkiler icin Selenyumun Onemi

Ozet

Selenyum, diinyada demir ve ¢inko ile birlikte tizerinde en ¢ok aragtirma yapilan, insan saglig1 agisindan 6nemli
olan mikro besin elementlerinden biridir. Biyolojik sistemler igin yararli bir element oldugu ilk kez 1957’de
gosterilmistir. Selenyum hem insanlar hem de hayvanlar igin zorunlu bir maddedir. Hem insan hem de hayvanlarin
yeterli beslenmesi igin tiiketilen gidalarda Se konsantrasyonunun 100-1000 ug kg arasinda olmasi arzu
edilmektedir. Hayvanlarin baslica Se alimlar1 yemle birlikte gerceklesmektedir. Insan beslenmesinde kullanilan
gidalarin miktar1 kadar besin degeri de 6nemlidir. Son yillarda besin degeri yiiksek, nitelikli gida tiretimine olan
ilgi hizla artmaktadir. Kullanilan gida maddelerinin hastaliklara ve strese karsi koruyucu ozellikleri de 6n plana
¢ikmaktadir. Bu baglamda 6zellikle antioksidanlar, lifli besinler ve selenyumca zengin bitkisel gidalarin iiretimi
onem kazanmaktadir. Insan saghig1 acisindan kritik diizeydeki islevlerinden dolay bitkilerde ve dolayistyla bitkisel
kokenli gidalarda selenyum miktarinin yeterli diizeyde olmasi1 hedeflenmektedir. Selenyumun en dnemli anti-
kanserojen maddelerden biri oldugu, kalp-damar hastaliklarinda da 6nleyici etkisi oldugu ileri siiriilmektedir. Bu
baglamda selenyum anti kanserojen maddeler igerisinde olduk¢a dnemli bir yere sahiptir, glinlimiizde yaklagik 1
milyar insanin Se eksikligi ile kars1 karstya oldugu bildirilmektedir. Tiiketilen gidalarda Se’un azligiin kanserin
tetiklenmesinde ve gidalardaki Se azligmmin da toprak faktorleriyle iliskili oldugu bildirilmekte, bu nedenle
topraklarin Se-katkil1 giibreler ile giibrelenmesi dnerilmektedir.

Anahtar Kelimeler: Selenyum, beslenme, bitki, insan

1. Introduction

Food consumption is also increasing with the growing population in the world. Consumption of plant
and animal food sources which have an important place in human health and nutrition, is increasing in
line with population growth. The most important needs of live is nutrition, there is a feeding circle
between human, plants and animals. Within this circle especially in human nutrition, animal and plant-
derived foods, use of vegetable sources of nutrients in the animal feed is important. In this chain the
important of the transporting nutrients in a controlled manner from soil to the plant, from plants to
humans and animal can be easily seen. The goal of land management and soil fertilization of plants,
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nutrients is to be moved in controlled manner froms soil to plants, from the plants to animal and human.
In the world, especially humans of developing countries, particularly iron (Fe), zinc (Zn) and selenium
(Se) deficiency of microelements and serious health problems because of this are emerge very
widespread (Welch and Graham, 2004; Cakmak, 2008; Cakmak et. al., 2009; Deliboran, 2016). The
studies shows that the problem of deficiency microelements affects half of the worlds population. As
the major cause of the problem is shown that consumed of grain which has the poor microelements.
Selenium is studied most frequently along with iron and zinc in the World and one of the important
micronutrients for human health.

Selenium is essential material for both humans and animal, and must be taken with nutrients in
sufficient amount (Cakmak et. al., 2009; Deliboran et. al., 2018b). Concentration of selenium in the food
for both human and animal is desired between 100-1000 ug kg (Alloway, 1968; Adams et. al., 2002;
Broadley et. al., 2007; Deliboran, 2016). In this study, important of selenium for human and animal
nutrition and the general characteristics of selenium are discussed.

2.The History of Selenium

Selenium was discovered by Swedish scientist Berzelius in 1817. It is derived from selene which
means moon in Greek. Selenium was known as a higly toxic, even as a carcinogen element for many
years. It was in 1957, when it was first shown as a useful element for biological systems. Nevertheless,
its role at living crearues could not be understood until 1973. Discovery of selenium in the structure of
glutatyon peroxidase enzyme has been an essential starting with aspects of understanding its importance
in the food and health. Glutatyon peroksidaz or other name GSH-Px, makes an important role of
protecting cell membranes against to degradation (Arthur et. al., 1996; Deliboran, 2016). The role of
selenium in the cytosolic enzyme GSH-Px was first shown in 1973.

3. Enzyms Including Selenium and Their Functions

Major intake of Se of animals happens with feed (Shamberger, 1984). Selenium undertakes a
powerful antioxidan task by showing a synergistic effect with vitamin E at animals. It manages this by
glutathione peroxidase (Lawrence et. al., 2003; Deliboran, 2016). The harmful effects of free radicals
can not be prevented in the selenium and vit E deficiency with glutathione peroxidase deficiency,
structural integrity of the cell disrupts and the lack of metabolic functions occurs. Compounds known
as free radicals are highly reactive molecules and when they left uncontrolled they damage cell
membranes. Vit-E and GSH-Px are the two important molecules that prevent this damage. Vit-E
prevents occuring of harmful molecules (peroxidas) formation. GSH-Px destroys these molecules before
peroxides damage cell membrane. Concentration and activity of GSH-Px in animals is directly linked
with selenium status. Both selenium and Vit-E are antioxidants since they prevent oxidative damage in
the cell. Because of this properties, there is a link among the compounds. It means, one is able to perform
the other’s task (Surai, 2000; Kaneko, 1989).

Selenium is located as L-selenometionin or L-selenocysteine in animal and human tissues. L-
selenomethionine replaces randomly with L-metionin in proteins. These proteins are known as
selenium-contaning proteins. However, entering of the L-cysteine to the structure of the protein as
known selenoprotein is not randomly, it occurs particularly according to a specific order. In fact, L-
selenocysteine has a unique triple code and it is considered as the genetically encoded 21. amino acids
(Combs and Gray, 1998; Levander, 1997). Selenoproteins occur with four glutathione peroxidase
dependent with selenium (GSHPx-1, GSHPx-2, GSHPx-3, ve GSHPx-4). These are three selenium-
dependent iodotiro deiodinaze, three thioredoxin reductase, selenoprotein P, selenoprotein W and
selenophosphates synthase. Glutathione peroxidase and possibly selenoprotein P and selenoprotein W
are antioxidant proteins. Selenium transforms dependent iodotironin to deiodinaze and thyroxine to
triidothyronine due to this, it regulates thyroid hormone metabolism (Levander, 1997; Combs and Gray,
1998).

Antioxidant activity of selenium is dependent on formation and function of selenium-dependent
glutathione peroxidase (GSHPXx). Glutathione peroxides use reducing conjugates of glutathione for
eleminete the harmful effect of hydroperoxide. There are four different glutathione peroxidase. GSHPx-
2 of these is located on many cells in the body, GSHPx-2 (as known GSHPX-GI) is located mainly in

2
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the gastrointestinal tract cells. GSHPx-3 is an extracellular glutathione peroxidase. GSHPx-4 is a
hydroperoxide glutathione peroxidase located in the membrane. GSHPx-4 is also known as phospholipid
hydroperoxide. GSHPx-4 can detoxify phospholipid hydroperoxide, and it can help prevent oxidative
damage in the membrane with d-alpha-tocopherol. GSHPx-3 (extracellular glutathione peroxidase)
eleminates the peroxides in the extracellular fluid (Levander, 1997; Combs and Gray, 1998).

Glutathione peroxidases detoxify the hydroperoxides formed by hydrogen peroxide and fatty acid.
This feature is the antioxidant duty of these enzymes. However, recent studies show that reactive oxygen
species have significant roles in signal transduction processes. Therefore it can be considered that
glutathione peroxidases have a regulatory role in the processes of signal transduction by influencing the
reactive oxygen species in cells (Levander, 1997; Combs and Gray, 1998).

4.Biological Effects of Selenium

Selenium is an element that has an active role in many biochemical and physiological processes. For
example, some of them are coenzyme Q biosynthesis, regulation ofion flux through the membrane,
maintaining the integrity of keratin, stimulation of antibody synthesis, activation of glutathione
biosynthesis. In addition, there are many other biological effects of selenium in living creatures.
Selenium occurs at food with the high protein content naturally. Some of them are seafood (especially
shellfish), cereals, selenium accumulating plants and some fungi. Selenium shows antioxidant effect by
having a synergistic effect with vitamin E (Levander, 1997; Deliboran, 2016).

Selenium-containing plants are less susceptible to fungal infection. In addition, it has been noticed
that selenium is effective against some pests (Eustice et. al., 1981; Brown and Shrift, 1982). However,
when the plants are subjected to the high selenium concentrations around the root, negative situations
such as reduction in protein synthesis, chlorosis, growth retardation, pallor, dry leaves and premature
death occur.

Selenium has a positive effect by providing organization of water content in the plants that are
subjected to drought (Combs and Combs, 1986; Combs and Gray, 1998; Deliboran, 2016). High
selenium levels suppress reproductive, slow the organogenesis, protein synthesis and nucleic acid
synthesis. Selenium affects distribution of metals in plants and sometimes it accelerates the disposal of
toxic elements. Selenium ions affect accumulation, distribution and reception of nutrients in the plant
tissues. It increases or decreases some of their concentration (K, Na, Ca, Fe, Mg, Mn, Cu, Zn). It is
thought that some of the changes in the transport of nutrients occur because of the observed symptoms
of plant hormones and the affects of selenium (Rosenfeld and Beath, 1964).

Selenium replaces with sulfur in certain amino acids. Since egg and sperm cells are formed with
mostly protein, sulfur can change genetic markers in the developing embryo and can take the whole
system out of control. Since this effect of selenium on sulfur changes sulfur-containing amino acids
(methionine, cysteine) metabolism it affects cell division and growth (McDowell, 1992; Krystyna,
2000). Compounds known as free radicals are highly reactive and if uncontrolled they disrupte the cell
membrane according to Bouyoucos, (1951). Vit-E and GSH-Px are the two molecules which inhibit the
deleterious effects of radicals. Vit-E eleminetes harmful damage by preventing the formation of harmful
peroxide. GSH-Px breaks them before peroxides damage the cell membrane. Concentration and activity
of GSH-Px is directly dependent on selenium state. Both selenium and Vit-E protect the membranes
against oxidative damage since they are antioxidants. It is belived that there is a connection between the
two molecules since they do the same task.

It has been observed that selenium located in the structure of the 5’triiodotiro-deiodinaz enzyme by
the recent research. The 5’triiodotiro-deiodinaz is an enzyme that catalyzes inactivate form of thyroxine
to active form. Thyroxine is a hormone which has quite important tasks at the body. Thyroid function
disorders may occur at the absence of selenium that is an essential element in the production of active
thyroid hormone. Selenium also protects the body by forming complexes with non-reactive heavy metals
such as cadmium and silver. Some of its roles are protaglandin synthesis, metabolism of essential fatty
acid and the normal defensive reaction (Richards, 1954).



. Uluslararas: Tarim Kongresi /3™ International Agricultural Congress
5-9 Mart / March 2020

5.The Importance of Selenium for Human

Nutritional value of foods is as important as the amount of food used for human nutrition. In recent
years, interest of the high nutritional value and quality food production has increased rapidly. Disease
and stress-protective properties of foods has come to the fore. In this context, production of plant food
that has a rich with regard to especially antioxidants, dietary fiber and selenium, gains importance. It is
excepted that amount of selenium to be at available level in the plants and thus in plant-based foods due
to their the critical level functions for human health (Whanger, 2004; Thomson, 2004; Hawkesford and
Zhao, 2007; Cakmak et. al., 2009; Deliboran, 2016). Food sources in diet are important for daily Se
intake of people (Se feeding), selenium deficiency is observed in humans as a result of consumption of
foods that has low selenium content (Ellis and Salt, 2003; Finley, 2005; Cakmak et. al., 2009). It is
known that nutritional value of foods are active in the prevention to emergence of cancer, vascular and
heart diseases. It has been suggested that selenium is one of the most important anti-canser agents and
has a preventive effect in the cardiovascular diseases ( Combs, 2004; Sanmartin et. al., 2008; Anne-
Marie and Tashime, 2008; Cakmak et. al., 2009). In this context, selenium has a very important place
within anti-carcinigenic substances and today it has been reported that one billion people are faced with
a lack of selenium (Combs, 1998; 2004; Cakmak et. al., 2009). It is reported that selenium deficiency in
the consumed food triggers to cancer and associates with soil factors, therefore it is recommended that
soil should be fertilised with Se-doped soil fertilizer (Broadley et. al., 2006; Rayman, 2008; Cakmak et.
al., 2009; White and Broadley, 2009).

Especially antioxidants, dietary fibers and production of rich plant food with selenium shows that
interest of functional food production has increased in recent year. It is known that these types of
compounds with high nutritional value are very effective in preventing the occurrence of various types
of cancerous diseases, heart and vascular diseases. There is a growing amount of scientific evidence that
shows cases of cancer, vascular and heart disease are very low in the people who are regularly fed with
rich plant food by these compounds (Kris-Etherton et. al., 2002; Rennert, 2003; Ryan-Harshman and
Aldori, 2005; Anne-Marie and Tasnime, 2007; Cakmak et. al., 2009).

In a reserach held in Turkey, it has been determined that rates of serum Se in children alter between
~50-70 pug L't and daily Se intake alter between 30-40 ug day™. This value is at the limit for children
aged 9-13 and at lower level for children aged 14-18 with regard to required daily value. It is reported
that daily required amount of selenium should be 40 pg for children between 9-13 ages and 55 pg for
children between 14-18 ages. At the same research, it has been determined that that serum Se values are
low at the children with goiter and iron deficency anemis. It has been emphasized that taking higher rate
of selenium can be protective for several diseases including cancer (Hincal, 2007; Cakmak et. al., 2009;).

Selenium also has a protective effect against radiation damage. It was found that rich diet by selenium
has a significant protective effect in the radiation application on mice by considering of the Chernobyl
accident composition (Knizhnikov et. al., 1996; Cakmak et. al., 2009). It has been claimed that selenium
is an essential ingredient to protect against radiation by other researchers (Weiss and Landhaur, 2000;
Weiss and Landhaur, 2003; Celaries et. al., 2004; Cakmak et. al., 2009).

6.The Importance of Selenium for Plants

Selenium is not essential for plants and it is evaluated under the useful plant micro nutrients elements
such as nickel, cobalt and silicon in the plant nutrition textbooks. Although selenium can not be seen an
essential nutrient for most plant species, it is important for the plants by incorporating structure of amino
acids and proteins after absorbed (Erikson, 2001).

Major source of selenium in plant-based foods is soil (Mikkelsen et. al., 1989; Marchner, 1995).
Plants can absorb selenium at very low rate from atmospheric ways. Selenium must be soluble
chemically and at absorbable form to be received by plants from soil. Plants absorb seleinum oxidized
selenate (Se+6) form mostly. Selenium exists in the soil mainly as selenate (SeO4?), selenite ( SeO3?)
and selenide (Se?) form. As the oxidation level increases (increases soil pH) selenium can be absorbed
by the plants easily. As the pH of soil decreases, selenium intake of the plants from soil becomes
difficult. At the higher plants, selenium is absorbed from soil at selenate (SeO42) or selenides (SeOs?)
form (Deliboran, 2016).



. Uluslararas: Tarim Kongresi /3™ International Agricultural Congress
5-9 Mart / March 2020

Selenium plays an important role at environmental stresses such as drought, low temperature.
Selenium is a necessary for glutathione peroxidase enzyme, providing detoxification of hydrogen
peroxide that is one of the O, toxic derivatives and it is reported that selenium protect the plants via
likely provides to remain at high level of this enzyme activity (Xue and Hartikainen, 2000; Seppanen
et. al., 2003; Cakmak et. al., 2009).

Phytonutrients are the major daily dietary sources of selenium worldwide in many countries. Amount
of selenium in the food depends on the amount of selenium in the soil where the cultivatio of plants or
animals. European soils are poor in terms of selenium. The lowest selenium level soils are in Spain,
Greece and Eastern Europa. It is lower in European countries compared with US. Soils has very high
level of selenium in the high plains of nothern Nebraska and Dakotas in the United States.

It has been observed that average favorable selenium concentration of soils, collected from different
regions of Turkey is like the following; 14.1 ug Se kg™ in Cukurova region, 3.6 ug Se kg in Aegean
Region, 2.2 pug Se kg South East Anatolia Region, 2.3 ug Se kg™ Black Sea Region and 2.0 pg Se kg~
! Central Anatolia Region (Cakmak et. al., 2009). Wheat grain samples are collected from the areas
where soil samples collected by researchers and analyzed for content of selenium. It has been observed
as average like the following: 128 ug Se kg™ in Cukurova region, 39 ug Se kg™ in Aegean Region, 19
ug Se kg South East Anatolia Region, 40 ug Se kg Black Sea Region and 2.0 pg Se kg Central
Anatolia Region. The researchers has emphasized that there are relationship between the amount
selenium of soil and grain, as the amount of soil available selenium increases it reflects the amount of
grain selenium (Cakmak et. al., 2009). According to Allloway, (1968); Adams et. al., (2002); Broadley
et. al., (2007), it is desirable that selenium concentration of consumed food can be 100-1000 pg kg*
both for human and animals for adequate nutrition. These values indicate that wheat in Turkey is very
poor in terms of selenium. As mentioned above, selenium concentration of collected soil samples from
different regions of Turkey are varried between 0.1-93.4 ug kg and average 4.1 ug kg™ respectively.
Selenium concentration of grain wheat grown on these soils is average 34 pg kg?, and it changes
between <10-966 ug kg™ When it is considered that soil in which growing plants contain lower than
100 pg kg™ Se in the dry substance as poor in terms of selenium (Adriano, 1986), it has been judged
that selenium content of soils in Turkey is quite low (Cakmak et. al., 2009).

According to Deliboran and Nacar (2018), it is seen that the results of the low content of Se in the
soil taken from the maize grown fields are overlapped with the findings of the researcher. In this
research, Se contents of leaf samples ranged from <10-38.48 ug kg in the Center to 0-27.53 pg kg? in
Viransehir, depending on the provinces; in general ranges from 0 to 38.48 ug kg™. The samples taken
from Ceylanpinar, Harran and Akcakale districts do not contain Se. Se contents are evaluated according
to the Ozbek et. al. (2001) with the qualification limit values; 100% soils of Akcakale, Ceylanpinar and
Harran have a low Se content. In the Central district, 43% is low and 57% is adequate; in Viransehir,
80% is low and 20% is enough class. However, it can be said that leaf samples which appear in the
sufficient group are insufficient in terms of Se feeding considering that they are in sufficient group with
a very small difference when considering Se content. Considering that the available Se contents of soils
are insufficient in all regions, it appears that there is a feeding problem in terms of Se feeding in maize
grown areas.

Research shows that wheat is the most important source of food in Se nutrition. Selenium
applications at wheat do not effect grain yield generally. So, aim of selenium application has focused to
increase selenium concentration at grain wheat. It is reported that 10 g Se ha? application dose is
sufficient to obtain desired level of Se in the grain wheat for animal and human health (Stephen et. al.,
1989; Cakmak et. al., 2009).

The idea of adding Se to fertilizers was born in some countries of Europe just as in Finland due to
poor Se content of wheats (Eurola et. al., 1990; Lyons et. al., 2003). While Se concentraion of wheats
was approximately 10 pg per unit 1 kg grains in Finland before deciding to Se participation of fertilizers
and implementation (before 1984), this value increased to 250 pg by 25-fold increase with application
of fertilizer enriched with regard to selenium which is launched under the leadership of the Ministry of
Agriculture and health care organizations across the country in 1984. It is often emphasized that this
application is a very important place for reduction of cancer cases in Finland (Rayman, 2002). It is noted
that this fertilization programs should be started immediately in Britain (Cakmak et. al., 2009; Adams
et. al., 2002).
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In a study of selenium applied to maize plants in Turkey, foliar application of sodium selenate
statistically affected the contents of total Se in the grain. Selenate application from foliar to the maize
plant was effective for the selenium accumulation. Also it was found that 115 pg Se kg™ accumulated
in the grain with 15 g Se ha application; 125 pg Se kg™ with 25 g Se ha application; 214 pg Se kg™
with 50 g Se ha* application; 420 pg Se kg™ with 75 g ha! application; 523 pg Se kg with 100 g Se
ha'. Concentration of selenium in the food for both human and animal is desired between 100 and 1000
ug kg, selenium levels seem to be appropriate for both human and animal feeding (Deliboran et. al.,
2018a). In another study in Turkey according to Deliboran et. al., (2018b), when the effect of Na;SeO3
application to the soil in the grain maize investigated, it was seen that Na>SeOs application did not affect
the total Zn and Se content of grain, but it affected N, P, K, Fe, Cu and Mn content of grain statistically;
N, P, K, Fe, Cu and Mn content of grain increased with selenium applications. At the competence level
with Na,SeOs application to the soil, the selenium content of grain did not increase and this is the most
important finding in this study as a results. In this study selenium levels were higher than in the control
group by Na,SeOs application but the selenium accumulation was not sufficient in term of human and
animal nutrition. It is thought that selenium clinges to soil due to the fact that soil of the research region
is heavy, and also compared to Wang et. al. (2013), the levels of selenium applied in our study are
thought to be low to increase the selenium content of grain. According to Wang et al. (2013), with the
application of Na;SeO;s to soil, the selenium content of grain maize was increased from 3.7 pg kg to
206 ug kg™ at doses between 0 g Se ha* and 600 g Se ha™. It has been determined in the studies that
selenium content of plants leaves will increase with selenium applications. According to Deliboran et.
al. (2019), Selenate application from the foliar to maize affected the selenium content of maize herbage.
Also it was found that 99.88 ug Se kg (0.1 mg kg™) accumulates in maize herbage with 50 g of Se ha-
! application; 208.51 pg Se kg™ (0.209 mg kg?) with 75 g Se ha application, and 332.5 pg Se kg*
(0.333 mg kgt) with 100 g Se ha* application. Considering that the selenium concentration in food for
human and animal nutrition should be 100-1000 pg kg, it is understood that this result obtained from
the research is sufficient for animal nutrition.

7.Conclusion

The importance of Se to human health has become a focus in recent years. Although Se deficiency
is rare in the US, it does occur in several parts of the worlds, such as china, UK, Europe where
concentration of Se in the soil are low. Se deficiency can lead to heart disease, hypothyroidism and a
weakened immune system. The toxic effects of excess Se have been known for some time but, in the
past decade, it has become moreevident that Se has many potential health benefits beyond meeting basic
nutritional requirements.

Selenium is essential material for both humans and animal, and must be taken with nutrients in
sufficient amount. Concentration of selenium in the food for both human and animal is desired between
100-1000 pg kg*. Research shows that wheat is the most important source of food in Se nutrition. Major
source of selenium is soil in plant-based foods. Major purchases Se of animal is realization with feed.
Consequently, it is understood that enriched Se fertilizers should be used in the plant production.
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Ozet

Yerfistig1, diinya ¢apinda yetistirilen 6nemli bir iiriindiir. Yerfistig1 tohumlar1 ¢erez, yag ve gida sanayisinde farkli
sekillerde tiiketilmektedir. Ayrica baklagil bitkisi olmasi nedeniyle hasat sonrasi yesil aksamlar1 kurutularak
hayvan yemi olarakta kullanilmaktadir. Yerfistigi tohumlar1 yag ve protein agisindan zengindir ve yiiksek enerji
degerine sahiptir. Yer fist1ig1 tohumlar1 % 44-56 yag ve % 22-30 protein igermekte olup, zengin bir mineral (fosfor,
kalsiyum, magnezyum ve potasyum) ve vitamin (E, K ve B grubu) kaynagidir. Besleyici 6zelligi nedeniyle en ¢ok
ragbet edilen triinler arasinda yerini almistir. Diinyada son 5 yillik ortalamalara gore yerfistigi ekim alani 27
milyon ha, iiretim miktar1 ise 46 milyon ton dolaylarindadir. Diinyada en fazla yerfistig1 iiretiminin yapildig ilk
bes tilke sirastyla, Cin (16,5 milyon ton), Hindistan (8 milyon ton), Nijerya (3 milyon ton), ABD (2,5 milyon ton)
ve Sudan’dir (2 milyon ton). Tiirkiye’de son bes yilin ortalamasina gore; yerfistigi ekim alani1 400 bin ha, iiretim
miktar1 155 bin tondur. Tiirkiye’de en fazla ekim alani ve {iretim miktar1 sirasiyla Adana, Osmaniye ve Aydin
illerinde gerceklesmektedir. Tiirkiye 155 bin tonluk {iretim miktari ile diinya yerfistig1 tiretiminde % 0,3’lik bir
paya sahiptir.Diinyada 6nemli miktarda yerfistigi {iretilmesine ragmen yerfistigi tireticileri 6nemli sorunlarla karsi
karsiya kalmaktadir. Uretim asamasinda, hastalik ve zararli, yabanci ot, sicaklik ve kuraklik stresi, su ve besin
noksanlig1 belli basli sorunlar1 olugturmaktadir. Hasat sonrasi ise iirliniin nem igerigi, depolama kosullar1 ve
depolama esnasinda aflatoksin olusumu uluslararasi pazarda yerfistigi ticaretinde 6ne ¢ikan belli bagli sorunlardir.
Bu nedenle yerfistig1 iirliniiniin diinya pazarinda hak ettigi degere ulasabilmesi i¢in yukarida belirtilen sorunlarin
¢oziilmesi 6nem arz etmektedir. Bu sorunlar, yetistiricilerin teknik, bilgi, beceri ve donanimlarinin arttirilmast,
ayrica stres kosullarina toleranshi yerfistigi cesitlerinin 1slaht ve depolama kosullarinin iyilestirilmesi ile
¢oziilebilir.

Anahtar Kelimeler: Yerfistigi, iiretim, sorunlar

Position Turkey Peanut Production of the World on it and Important Problems
Encountered in Peanut Production

Abstract

Peanuts are an important product grown worldwide. Peanut seeds are consumed in different ways in the snack, oil
and food industries. In addition, since it is a legume plant, its green parts are dried and used as animal feed after
harvest. Peanut seeds are rich in fat and protein and have high energy value. Peanut seeds contain 44-56% fat and
22-30% protein, and are a rich source of minerals (phosphorus, calcium, magnesium and potassium) and vitamins
(group E, K and B). It has taken its place among the most sought-after products due to its nutritional
properties.According to the last 5-year averages in the world, the peanut cultivation area is 27 million ha and the
production amount is around 46 million tons. The top five countries where the most peanuts are produced, are
China (16.5 million tons), India (8 million tons), Nigeria(3 million tons), USA (2.5 million tons) and Sudan (2
million tons), respectively. According to the average of the last five years in Turkey; peanut cultivation area is 400
thousand ha, production amount is 155 thousand tons. In Turkey, provinces of the maximum amount of sowing
area and production are Adana, Osmaniye and Aydin respectively. Turkey, with 155 thousand tons of world peanut
production quantity has a share of 0.3 % in the world.Despite the fact that a significant amount of peanuts are
produced in the world, peanut producers face important problems. During the production phase, disease and pest,
weed, temperature and drought stress, water and nutrient deficiencies are the main problems. The post-harvest
moisture content, storage conditions, and aflatoxin formation during storage are major problems in the peanut trade
in the international market. For this reason, it is important to solve the above-mentioned problems in order for the
peanut product to reach the value it deserves in the world market. These problems can be solved by increasing the
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technical, knowledge, skills and equipment of the breeders, as well as the improvement of storage conditions for
peanut varieties tolerant to stress conditions and the storage conditions.
Keywords: Peanut, production, problems

1.Giris

Yerfistig1 (Arachis hypogaea) baklagiller familyasindan Giiney Amerika kokenli olup, diinyada 40
%K ve 40 °G enlemleri arasinda, 100’den fazla iilkede yetistiriciligi yapilan énemli bir yag (%45-52) ve
protein (%25-32) bitkisidir. Ayrica % 10-25 oraninda karbonhidrat, E, K ve B1 gibi vitaminler ile
mineraller (Ca, Mg, P ve K) ihtiva etmektedir. Yiiksek yag igerigine sahip olmakla birlikte yerfistigi,
icerdigi yag asitlerinden dolayi, insan saghigi ve beslenmesinde onemli bir yere sahiptir. Ayrica
proteinlerin yapi tasi olan aminoasitlerin kolay sindirilebilir olmasi beslenme degerini arttirmaktadir
(Kurt ve ark. 2016). Bundan dolay1 6zellikle gerezlik, fistik yagi ve fistik ezmesi tiretiminde kullanilan
cok kiymetli endiistriyel bir {irlindiir (Norden, 1980).

Yerfistig1 (Arachis hypogaea L.), esas olarak yag iiretmek, insan ve hayvan beslemesi igin yetistirilen
tropikal bir baklagil bitkisi olmasi nedeniyle, diinya genelinde yaklagik 120 tilkede toplam 27,9 milyon
ha alanda 47,1 milyon ton tiretilmektedir (FAOSTAT 2017).

Diinya genelinde insan beslenmesinde bitkisel yag ve ¢esitli gida iiriinlerinin iiretiminde kullanilan
yerfistig1, iilkemizde genellikle ¢erezlik olarak tiiketilmektedir. Oysaki yerfistigi, yag oraninin yiiksek
olmasi nedeniyle (%40-60) diinyada ve iilkemizdeki yag iiretimini artirabilmek igin
degerlendirebilecegimiz 6nemli potansiyel yag bitkilerinden biridir. Ayni1 zamanda ¢erezlik ve gesitli
yerfistig1 {irlinlerinin iiretilmesinde 6nemli bir yagh tohumdur.

2. Diinya ve Tiirkiye Yerfistign Ekim Alan, Uretim Miktari, Ham Yag Uretimi

Diinya’da endiistriyel sektorde pamuk ¢igidi, soya fasulyesi, ay¢igegi, susam, yerfistigi, kanola,
aspir, zeytin, hindistan cevizi, palmiye tohumu ve keten tohumu en 6nemli yagli tohumlar olarak kabul
edilmektedir (Miran, 2005). Endiistri ve yagh tohumlu bitkilerde bulunan yag, protein, karbonhidrat,
mineral maddeler ve vitaminler nedeniyle, insan ve hayvan beslenmesinde 6nemli bir yere sahip olmakla
birlikte sanayi sektorii i¢in de hammadde kaynagini olusturmaktadirlar (Arioglu, 2014). Diinya {izerinde
kiiltiirii alinmig olan tek ve ¢ok yillik bitkilerin ekim alani, {iretim miktar1 ve ham yag iiretimi degisik
oranlarda seyretmektedir. Diinya yerfistig1 ekim alan1 son 37 yillik slirede % 52 oraninda artis
gosterirken, liretim miktar1 da ekim alan1 artigina paralel olarak % 178 olarak artig gdstermistir (Cizelge
1).

Cizelge 1. Diinya Yerfistig1 Ekim Alani (milyon ha) ve Uretim (milyon ton) Miktari.

Yillar Ekim Alam (milyon ha) Uretim Miktar1 (milyon ton)
1980 18,4 16,9
1985 18,5 20,9
1990 19,7 23,1
1995 22 28,7
2000 23,2 34,7
2005 24,1 38,6
2010 26,1 43,5
2015 26,5 444
2016 27,9 449
2017 27,9 47,1

Artig Orani (%) 52 178
Oransal Deger (%) 10,8 8,2
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Cizelge 2. Son bes yillik donemde (2013-2017) iilkelere gore (ilk bes iilke ve Tiirkiye) diinya yerfistig
iiretim degerleri (milyon ton) ve iilkelerin paylar1 (%).

Yillar
Ulkeler 2013 2014 2015 2016 2017 Ortalama Uretim Pay1 (%)
Cin 16,9 16,5 16 16,4 17,1 16,6 35,2
Hindistan 9,5 7.4 6,7 7,5 9,2 8,1 17,2
Nijerya 2,5 3,4 3,4 3,6 2,4 3,1 6,6
ABD 19 2,3 2,8 2,5 3,3 2,6 5,5
Sudan 1,8 19 1,8 1,8 1,6 1,8 3,8
Tiirkiye 0,13 0,13 0,15 0,16 0,16 0,15 0,32
Diinya 46,4 45,6 444 449 47,1

Ayrica iilkelere gore son bes yillik donemde ilk bes iilkenin ve Tiirkiye yerfistig1 tiretim miktar
paylaria bakildiginda (Cizelge 2.) Cin (16,6 milyon ton) ilk sirada yer almakta, bunu sirasiyla
Hindistan, Nijerya, ABD ve Sudan izlemektedir. Tiirkiye ise % 0,15°lik bir paya sahiptir.

Cizelge 3. Tiirkiye Yerfistizi Ekim Alam (ha), Uretim (ton) ve Verim (Kg/da) Degerleri.

Yillar Ekim Alam (ha) Uretim (ton) Verim (kg/da)
1980 19 000 41000 2156
1985 21200 59 000 2783
1990 24 000 63 000 2631
1995 29 000 70 000 2414
2000 28 300 78 000 2756
2005 25 850 85 000 3288
2010 27 450 97 310 3546
2015 37773 147 537 3906
2016 42 244 164 186 3887
2017 41950 165 330 3941
2018 44 334 173 835 3920

Ulkemizde yerfistigi ekim alani, {iretim miktar1 ve verim degerleri (Cizelge 3) son 38 yillik siirede
onemli artiglar gostermistir. Ekim alaninda % 133, tiretim miktarinda %323 ve verimde ise % 81
oraninda artislar saglanmistir.

Cizelge 4. Tiirkiye nin Cografi Bolgelere gore yerfistigi ekim alam (da), Uretim Miktari (ton) ve Verim
(kg/da) Degerleri.

Bolgeler
Akdeniz Ege Marmara Giineydogu Anadolu

Yillar Ekilen Alan (da) Toplam

2014 44625 3489 309 2002 50425

2015 51690 3445 305 603 56043

2016 58214 4299 315 1100 63929

2017 57095 6116 478 3080 66770

2018 57869 6192 708 11500 76270
Ortalama 53899 4708 423 3657 62687
Oran (%) 86 7,5 0,67 5,83
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Cizelge 4. Devami

Bolgeler
Akdeniz Ege Marmara Giineydogu Anadolu
Uretim Miktari (ton) Toplam
2014 16542 1298 69 800 18710
2015 20244 1290 68 230 21833
2016 22674 1605 71 440 24790
2017 22533 2284 104 1357 26278
2018 22638 2286 148 5100 30173
Ortalama 20927 1753 92 1585 24357
Oran (%) 85,9 7,2 0,4 6,5
Akdeniz Ege Marmara Giineydogu Anadolu
Verim (kg/ da)
2014 344 244 222 333
2015 366 246 227 275
2016 366 273 223 400
2017 364 349 218 425
2018 370 351 206 425
Ortalama 362 293 219 372

Tiirkiye’nin Cografi Bolgelerine gore yerfistig1 ekim alani, verim ve tiretim degerleri incelendiginde
(Cizelge 4.) en fazla ekim ve iiretimin Akdeniz bdlgesinde oldugu goriilmektedir. Son bes yillik siirede
Glneydogu Anadolu bdlgesi ekim alani, verim ve iiretim miktarinda ciddi artislar meydana gelmistir.
Ekilen alan ve iiretim miktar1 yoniinden Akdeniz Bolgesi en yliksek orana sahiptir.

Cizelge 5. Diinyada yerfistig1 yag ithalati (ilk 5 {ilke ve Tiirkiye) ve ihracati (ilk 5 iilke) tiretim miktar
degerleri (2017 y1il1)

Yerfistigr Yag Ithalat:

Ulkeler Miktar (ton) Oran (%) Deger (Bin $ )
Cin 108 136 38 147 893
Italya 48 165 16,9 67 472
ABD 22 970 8,1 32049
Benin 22715 8 7700
Hollanda 15 708 55 24 207
Tiirkiye 9 0,003 52
Diinya 284 471 76,5 400 160
Yerfistign Yagi ihracat
Arjantin 83003 31,6 104 752
Brezilya 48 683 18,5 62 807
Sudan 33020 12,6 38077
Senegal 19 225 73 28 360
Nikaragua 18 578 7,1 24 663
Diinya 262 650 77,1 378 876
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Endiistriyel alanda temel besin maddesi olarak ve insan gidasinda énemli bir yere sahip olan yaga,
insanlarin yasamsal faaliyetlerini devam ettirebilmesi icin gereksinimi vardir. htiya¢ duyulan bu
gereksinim {ilkelerin ithalat ve ihracat durumlarina gore degismektedir. Bununla birlikte 2017 yih
verilerine gore diinya yerfistig1 yagi ithalat1 yapan iilkeler (ilk 5 iilke ve Tiirkiye) arasinda en fazla Cin
(108 136 ton), Italya (48 165 ton), ABD (22 970 ton), Benin (22 715 ton), Hollanda (15 708 ton) yer
almaktadir (Cizelge 5.). Tiirkiye’nin 9 ton gibi oldukca diisiik yerfistigi yagi ithalati s6z konusudur.
Yerfistig1 ihracatinda ise en fazla degere sahip iilke ise Arjantin’dir (Cizelge 5.). Ulkemizin ise yerfistig1
yagi ihracat1 yoktur. Yerfistig1 ¢erezlik olarak degerlendirilmektedir.

Cizelge 6. Diinya Kabuklu Yerfistig1 ve Yerfistig1 Yag: Ticareti (2017).

ithalat Thracat
Uriin Miktar (ton) Deger (Bin $) Miktar (ton) Deger (Bin $)
Yerfistig1 (kabuklu) 2231906 2 846 504 1923277 2335743
Yerfistig1 Yagi 284 471 284 471 262 650 378 876

Diinyada 1,9-2,2 milyon ton kabuklu yerfistig1 ticarete konu olmaktadir. Bunun parasal degeri toplam
5,2 milyar dolardir. Ticarete konu olan yerfistig1 yagi ise 260-284 bin ton dolaylarinda olup bunun
parasal degeri ise 663 milyon dolardir.

3. Yerfisig1 Uretimine iliskin Onemli Sorunlar

Diinyada ve ililkemizde yerfistig1 iiretiminde 6nemli sorunlar ile karsilagilmaktadir. Bu sorunlar hasat
Oncesi ve hasat sonrasi karsilasilan sorunlar olarak incelenmistir.

3.1 Hasat Oncesi Sorunlar

3.1.1 Hastalik ve Zararh Sorunlar:

Hastalik ve zararlilar yerfistig1 yetistirme sezonu boyunca 6nemli derecede iiriin kayiplarina neden
olabilmektedirler. Boylelikle hastalik ve zararli kontrol stratejisi ise herhangi bir yerfistig1 iiretim
programinin 6nemli bir bilesenidir. Bununla birlikte, ortaya g¢ikabilecek iirlin kaybi; ortaya ¢ikma
zamani, ¢evresel kosullar ve daha da onemlisi hastalik organizmasina gore degismektedir. (Aerts ve
Nesheim, 2001). Genellikle yerfistig1 cesitleri hastaliklara karsi dayanikli olmamasina ragmen
duyarhilikta genis bir araliga sahiptirler. En yaygin goriilen hastaliklardan bazilar1 sunlardir; Yaprak
Leke (Cercospora arachidicola Berk. & Curt.) hastaliklari, kok ciirtikligii (Aspergillus niger van
Tieghem), sap ¢urikliigii (Sclerotium rolfsii Sacc.), Antraknoz (Colletrotrichum spp.), Fomopsis
(Diaporthe sojae Lehman), Yerfistigi Mottle Viriisii, Yerfistigt Mozaik Virisi, Fitum (Pythium spp.),
Rizoktonya (Rhizoctania spp.), bunlara 6rnektir.

Ayrica yerfistig1 yetistiriciliginde bazi zararlilarda Onemli derecede firiin kayiplarma neden
olmaktadir. Bu zararhlar; kirmiz1 6riimcek (Tetranychus spp.), bozkurtlar (Agrotis ipsilon), tel kurdu
(Agriotes lineatus), yaprak pireleri (Empoasca spp.) Prodenya (pamuk yaprak kurdu) (Spodoptera
littorali) ve thrips gibi zararlilardir.

Hastalik ve zararlilarla miicadelede ise ekim dncesi tohum ilaglamasi, kaliteli ilag tercihi, yabanct
ot miicadelesi, zamaninda sulama, sulama sistemlerinin yagmurlama ve damla sulama sistemi tercih
edilmesi ayrica asir1 sulamadan kacinilmasi ve dozunda yapilmasi ¢ok énemlidir. Iklim durumuna gore
bazi1 yetistirme sezonunda hastalik ve zararlilar 6nemli derecede ekonomik zarar yapabilmektedirler.
Kimyasal miicadelede ilaclamalar pes pese yapilmamalidir. Nedeni ise hastalik ve zararlilar direng
gosterebilirler. Hastalik ve zararlilarla miicadele yontemleri arasinda en 6nemli ¢6ziim ise en az 3 yillik
miinavebedir (Kadiroglu, 2012).
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3.1.2. Yabanc1 Ot Sorunlari

Yabanci otlar, yetistirme donemi boyunca giines 15181, nem ve besinler igin yerfistig1 ile rekabet
ederek, (Wilcut ve digerleri, 1994) verimi, kaliteyi ve ekonomik degeri olumsuz yonde etkilemektedir
(Everman ve ark., 2008; Walker ve ark. 1989). Ayrica yabanci otlar kiiltiire alinmis bitkilerle de son
derece kuvvetli bir sekilde rekabet edebilme giiciine sahiptirler. Tiim bitkilerde oldugu gibi yerfistiginda
da 151k alimimi engeller, topraktan alinan besin elementlerine ve ihtiya¢ duymus oldugu suyuna ortak
olur, yabanci otlarin ¢ikarmis olduklar1 salgilarla bitkilerin gelisimini engelleyip ayrica toprak
sicakligmi disiirmekle birlikte kiiltiire alinmig bitkilerin iiniform gelismesini ve olgunlagsmasini
onlemektedir. Bununla birlikte tarim {irtinlerinin kalitesini diisiirerek, hastalik ve zararli etmenlerine ara
konukculuk etmenin yani sira kiiltiir bitkilerinin belirli kisimlarinda parazit olarak yasamlarini da
siirdiirebilmektedirler (Giincan, 2009).

Belli bagli diinyada yerfistig1 {iretiminde énemli sorunlara neden olan yabanci otlar; Ageratum
conyzoides, Ageratum houstanianum, Amaranthus spp., Ambrosia artemisiifolia, Achyranthus aspera,
Bidens pilosa, Barreria latifolia, Brachiaria crucuformis, Celosia argentina, Commelina bengalensis,
Cynodon dactylon, Cyperus iria, Cyperus rotandus, Dactyloctenium aegyptium, Digitoria cillaris,
Digitaria sanguinalis, Digitaria marginata, Echinochloa colonum, Echinochloa crusgalli, Eleusine
indica, Galinsga paruiflora, Mimosa pudica, Panicum psilopodium, panicum trypheron, Spermotica
latifolia, Trianthema portulacastrum’ dir (Korav ve ark., 2018; Jat ve ark; 2011).

Ulkemizdeki yerfistig1 {iretiminde énemli sorunlara neden olan yabanci ot tiirleri ise; yabani hardal
(Sinapis arvensis L.), Kopek Disi Ayrigi (C. Dactylon), Topalak (C. Rotundus), Amarantus (A. Albus),
A. retroflexus, P. oleracea, E. repens, S. halepense, E. nutans, Chenepodium album, E. colonum, C.
arvensis, S. media, D. sanguinalis, X. strumarium, Solanum nigrum ve Capsella bursa-pastoris (L.)
Medik. yaygin olarak goriilmektedir (Ulug ve ark., 1993; Kadioglu ve ark., 1993; Orel, 1996; Uyqur,
1997; Arslan ve Uremis, 2003; Kadiroglu, 2018).

Bununla birlikte genis yaprakli yabanci otlar yerfistig1 verimini % 60-80 oraninda azaltabilir ve
baz1 durumlarda hasat verimliligini diistirebilmektedir (Everman ve ark., 2008; Wilcut ve ark. 1994).
Diinyada belli bash kiiltiir bitkilerinde (bugday, yerfistigi, misir, celtik, pamuk, soya) yabanci ot
zararindan dolay1 % 31.62 dolaylarinda verim kaybina sebep olmaktadir (Derke ve ark., 1994). Yabanci
otlardan dolay1r meydana gelen sorunlarin en diisiik seviyede tutulabilmesi, verim artis1 ve kalitenin
arttirilabilmesi i¢in yabanci otlarla en etkili bir sekilde miicadele yapilmasi gerekmektedir. Yabanci
otlarla miicadele yontemleri ise kiiltiirel, fiziksel, kimyasal ve biyolojik olarak gruplandirilabilir.
Mekanik yontemler arasinda toprak isleme, capalama ve malglama vb. islemler yer almaktadir. Kiiltiirel
yontemlerde toprak isleme, giibre uygulamasi ve sulama 6nemlidir. Buna ek olarak, ¢esit se¢imi, ekim
zamani vb. gibi hususlar yabanci ot kontroliinde de faydalidir. Ayrica kimyasal uygulamalarla yabanci
ot kontrolii de yapilabilmektedir.

3.1.3. Sicaklik, Su ve Kurakhik Stresi

Gunimiizde yetistiriciler ve bitki 1slahgilar1 bitkilerin daha ¢ok verimi iizerinde arastirmalar
yapmaktadirlar. Sonug itibariyle verimlilik esas alinarak yiiksek verimli ¢esitler elde etmek amaciyla
1slah g¢alismalar1 6ne ¢ikmigtir. Ancak son yillarda kiiresel 1sinma nedeniyle abiyotik stres faktdrlerinin
tarimsal iiretimi olumsuz yonde etkilemesi, arastiricilari kiiresel 1sinmanin zararl etkilerine yonelik yeni
onlemler almaya zorlamistir. Abiyotik stres kosullarindan su stresi, diisiik ve yiiksek sicaklik 6n plana
cikmistir. Kisintili su sartlarinda, bitki dokularinda su stresi olusmakta ve bundan dolay1 fotosentez
olumsuz yonde etkilenmektedir. Su stresi altindaki bitkiler tranpirasyonla su kaybini dnlemek i¢in
stomalarin1 hizla kapatarak, yapraga giren CO-'i sinirlandirma noktasina getirmektedirler. (Chaves,
1991).

Bugday ve nohut gibi bazi bitkilerde, su stresine tolerant genotiplerin tespit edilmesine yonelik
calismalar yapilmasina karsin, yerfistig1 bitkisinin kuraklik stresine karsi tepkisini belirlemeye yonelik
yeterli ¢aligmalar yapilmamistir. Verimi etkileyen sicaklik, su ve kuraklik stresine karsi arastirmalar
fazlalagtirillarak verimi arttirmaya yonelik calismalar yapilarak c¢oziimler sunulabilir. Ayrica
yerfistiginda sulama, yapilan aragtirmalara gore su sekildedir. Bitkilerin yeterince ¢igeklendigi ve
bitkiler su stresine girdikleri zamanda ilk sulama yapilarak, ginefor olusum déneminden meyve olusum
donemine kadar belirli zaman araliginda (iklim kosullarma bagl olarak 2-3 haftada bir) karik usulii
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yontemiyle sulamalara devam edilmektedir (Kadiroglu, 2012). Ayrica yerfistigi bitkisinin su ihtiyacinin
fazla oldugu evre olarak kapsiil dolum evresidir. Bu evrede sulama sikliginin kisa tutulmasi uygundur.
Hasattan once bitki fizyolojik olgunluga ulastiginda ortalama 10-12 giin icerisinde sulama iglemlerine
son verilmesi Onerilmektedir. Yerfistigi bitkisine verilmesi gereken su miktart 500-600 mm
dolaylarindadir (Nautiyal ve Narendra, 2004).

3.1.4 Besin Elementi Noksanhg

Yerfistiginda verim kaybina neden olan bir diger husus ise besin elementi noksanligidir. Bu
elementlerden N, P, K makro besin elemetleri ve Ca, Fe ve S gibi mikro besin elementleri eksikligi
onemli diizeyde bitkide verim disiikliigiine neden olmaktadir. Makro besin elementi olan azot bitkide,
vejetatif ve generatif bliylimeyi, besin emilimini, fotosentez ve kapsiil gelisimi i¢in asimilat {iretiminde
onemli bir rol oynayan besin elementidir. Yerfistig1 azot gereksinimlerini hem kok nodiilleri hem de
toprak azotu (% 20-40) tarafindan simbiyotik azot fiksasyonundan (% 60-80) karsilayabilir. Azot
eksikliginde ise bitkide zayif ve uzun saplar olusmaktadir. Azot eksikligi goriilen arazilerde sayet bakteri
asilamasi yapilamiyor ise 20 kg/da azot uygulamasi yapilmalidir. Uygulama iki asama seklinde
yapilarak ilk once 5 kg/da, gerisi ise 15 kg/da azot ikiye boliinerek verilmelidir. Sayet fazla miktarda
azot uygulamasi yapilirsa bitki fazla geliserek az sayida ¢igcek olusumu ve meyve meydana getirmeyen
dallarin meydana gelmesine sebebiyet verebilmektedir. Ayrica bitki boyu kisa olmakla birlikte
yapraklarda sararma ve saplar kirmizi renk halini alir (Arioglu, 2014).

Bununla birlikte bir diger makro besin elementi olan fosfor, bitkilerde belirli enzimlerin ve
proteinlerin, ATP, RNA, DNA'nin bir bileseni olarak inorganik formda ve ¢esitli enerji transfer
reaksiyonlar1 ve genetik bilgilerde yer almaktadir. Fosfor yerfistigindaki kabuk yiizdesini, yag verimini
ve nodiilasyonu arttirmaktadir. Ayrica fosfor nodiil baglangicini, nodiil gelisimini ve N fiksasyonunu
dogrudan veya dolayli yonden etkileyerek bitki biiylimesini sinirlar (Singh ve ark. 1991). P eksikligi,
yerfistiginda yaprak kenarlariin pembelesmesine ve bodur biiyiimesine neden olmasina ragmen daha
koyu yesil renkte de olabilmektedir. Yapilan P uygulamalar ile kapsiil ve yapraklarin azot igerigini, N>
fiksasyonunu ve nodiilasyonu arttirdigi gézlemlenmistir (Singh, 1996). Uygulanmasi gereken P ise
yerfistiginda toprak analizi sonuglarina goére hesaplanmalidir. Ancak {lilkemizde yerfistig1 yetistiriciligi
yapilan arazilerde topraklar fazla killi olmamasindan dolay1 hesaplama ihtiyaci duyulmamaktadir. Ekim
yapilirken 20 kg/da 18-46-0 Diamonium fosfat giibre uygulamasi bitkinin ihtiyag duydugu fosforu
karsilamaktadir (Arioglu, 2014).

Ayrica Potasyum elementi ise bitkilerde, asimilatlarin 6ziimsenmesi i¢in gereklidir ve bitkinin su
durumunun, 6zellikle de hiicrelerin turgor basincinin korunmasi ve stomalarin agilmasi ve kapatilmasi,
etkili giines enerjisi verimliligini, nisasta ve proteinlerin sentezi igin metabolik enerjinin
kullanilabilirligini arttirmak i¢in gereklidir (Beringer,1978; Mengel and Kirkby, 1987; Dwivedi, 1989).
Yerfistiginin K gereksinimi ¢ok yiiksek oldugundan, K eksikligi, topragin ve bitkinin K seviyeleri
distiigiinde ortaya ¢ikmaktadir. Yerfistiginda potasyum eksikligi yasl yapraklarda daha yaygindir ve
yapragin kenar u¢ kisimlarindaki yanikliklar seklindeki kurumalar seklinde goriilmektedir. Potasyum
bitkinin hastaliklara karsi dayanimini ve yag oranindaki artisina da etki etmektedir (Arioglu, 2014).
Ulkemiz topraklarinda yeterince potasyum oldugundan dolayr duruma gore potasyumlu giibre
uygulamasi yapilmalidir.

Mikro besin elementleri igerisinde yer alan kalsiyum elementi, hiicre biitiinliiglinii ve membran
gecirgenligini korumakla birlikte polen ¢imlenmesini arttirmakta, hiicre boliinmesi igin enzim sayisini
aktive etmekte, protein sentezi ve karbonhidrat transferini saglamaktadir. Yerfistig1 igin kalsiyum
onemli bir besin elementi olup, Ca eksikligi verim ve kaliteyi diger elementlerden daha fazla
azaltmaktadir. Kalsiyum gereksinimi 6zellikle ginofor gelisimi ve kapsiil olusumu icin ¢ok yiiksek
seviyededir. Yapilan ¢aligmalarinda, meyve bolgesindeki kalsiyum ve potasyum diizeylerinin tohum
kalitesini etkiledigi goriilmistiir. (Cox et al, 1982; NRCG, 1985, 1991, 1996; Zharare et al, 1997). Ca
eksikligi, yerfistig1 gineforlarinin ve kapsiillerinin gelisememesine, daha az kabuk olusumuna, verim
azalmasina, gineforlarin ¢iiriimesine ve tohum i¢ kisimlarinda kararmalara neden olmaktadir. Yapilan
caligmalarda ise toprak Ph’ s1 5,9’ nun altinda oldugu durumlarda Virginia grubu yerfistiklar1 i¢in,
¢igeklenme ve ginofor olusum devresinde 35-45 kg/da CaO giibrelemesi uygulanmalidir. Spanish ve
Runner pazar tipine ait yerfistig1 gruplar1 ise daha az kalsiyum ihtiyacina sahiptirler (Arioglu, 2014).
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Bitki besin elementi eksikligi arasinda yaygin olarak goriilen Fe eksikligi, genellikle alkali ve kalkerli
toprak yapisina sahip arazilerde yetistirilen bitkiler i¢in 6nemli derecede yaygin bir problem olarak
goriilmektedir (Demir ve Caligkan, 2017). Yerfistiginda demir eksikligi, bitkilerde bodur biiyiimeyi ve
karakteristik kloroz semptomlar tiretir. Kiigiik ve birkag sarimsi beyaz benekli klorotik yapraklar demir
eksikligi belirtileridir.

Demir elementi eksikligini azaltmak i¢in; ekim Oncesi topraga 1 kg/da %19-23 saf Fe iceren Demir
Stilfat (Fe2(S04)3) giibre uygulamasi yapilabilir. Ayrica Ph seviyesi yiiksek topraklarda FeEEDTA-OH
Kileyti (%5-14 saf demir) 0.5-1 kg/da seklinde uygulanarak topraktaki demir elementi yarayisliligi
bakimindan daha etkili olmaktadir. Bununla birlikte demir siilfat, demir kileytin eritilmesiyle % 0,5’
lik ¢cozeltiler 100 It suda 0.5 kg hazirlanacak sekilde 10 glin zaman araliginda ile yapraklara piiskiirtmeli
olarak uygulanmasi sonucunda hizli ve ekonomik sonuglar elde edilebilir (Kadiroglu, 2012.)

Ayrica Kiikiirt N, P ve K makro elementlerinin yani sira yerfistig1 verimliligini etkileyen diger bir
besin elementidir (Patra ve ark., 1995). Kapsiil olusturma déneminde bitki i¢inde mevcut formda yeterli
miktarda S, iyi bir verim ve yag icerigi i¢in gereklidir. Yerfistiginin kiikiirt ihtiyac1 erken biiyiime
donemlerinde daha fazladir. Yapilan aragtirmalarda ise 3,4 kg/da S giibre uygulamasi kapsiil verimini
13,3 kg arttirdig1 gézlemlenmistir (Tandon, 1991). Ayrica, tohum verimi {izerindeki etkisine ek olarak
S eksikligi goriilen topraklarda S uygulamasi ile yer fistig1 yag iceriginde yilizde 5'lik bir artig
beklenebilir.

3.2. Hasat Sonrasi Karsilasilan Sorunlar

Yerfistig1 bitkisinde Virginia ve Runner grubuna giren g¢esitler 130-135 giin araliginda, Spanish ve
Valencia grubuna giren gesitler ise 115-125 giinde hasada gelmektedir. Hasat zamaninin tam olarak
belirlenmemesi biiyiik dl¢lide hasat kayiplarina neden olmaktadir. Hasat zamaninin dogru belirlenmesi
ile {irtin kayiplart en aza indirgenebilir (Arioglu, 2014). Ayn1 zamanda depolama kosullar1 da en iyi
kosullarda olmasi gerekmektedir.

3.2.1 Depolama Kosullar

Ulkemizde yerfistig1 iiriin kayiplarina neden olan sorunlardan bir tanesi de depolama sartlarinin iyi
olmamasidir. Genellikle yerfistig1 depolama yerleri, tabi ve adi depolardir. Ancak iiriinlerin uzun siire
bozulmadan saklanabilmeleri igin modern depolar tercih edilmelidir. Uriin kayiplarmi énlemek igin,
yerfistig1 bitkisinin uzun siire bozulmadan depolanmasi i¢in; depo sicakligi 22 °C ‘de tohum nem igerigi
% 8-9 oraninda oldugu vakit bozulmadan en fazla 6 ay, kabuksuz i¢ fistiklar ise 4 ay siire ile
saklanabilmektedir (Arioglu,2014).

3.2.2 Depo Nisbi Nemi ve Yerfistig1 Rutubet Oram

Yerfistig1 tohumlarinin depolanmast diger 6nemli bir husus olup deponun nisbi nemi % 65-70
dolaylarinda olmasi gerekmektedir. Yiiksek depo neminde, denge nemi sebebiyle tohumun nem igerigi
yiikselmektedir. Bu sebeple mantarlarin aktif hale gelmesi ile ozellikle aflatoksin zarari yiiksek
olmaktadir. Depo sartlar1 %65-70 dolaylarinda depo nemi, %7 tohum nemi denge durumundadir.

Uriin kabuklu halde % 9’un altinda, kabuksuz i¢ tohum halinde ise %7’ in altinda nem igerigine sahip
olmasi gerekmektedir. Eger nem igerigi bu sekilde olmazsa kisa siire i¢inde kabuklarda kiiflenmeler ve
siyahlagma goriilmeye baglar. Ayrica hasat sonrasi topraktan gegcen ve tohum {izerinde bulunan
mantarlar, uygun sartlarda triinlerin kurutulmas: ile 6zellikle aflatoksin olusumu {izerinde etkileri
goriilmemektedir (Arioglu,2014).

3.2.3 Aflatoksin Olusumu

Yerfistig1 tohumlarinda yiiksek oranda protein, yag ve lif igeriginden dolay1 enerji degeri yiiksek bir
besin kaynagi olarak 6n plana ¢ikmaktadir. Bu 6zellikler fungal kontaminasyon i¢in duyarli olmaya
sebebiyet vermektedir (Lacey ve Magan, 1991). Bunun sonucunda aflatoksin olusumu meydana
gelmektedir. Aflatoksinler, Aspergillus flavus, Aspergillus parasiticus ve Aspergillus nomius kiifleri
tarafindan iiretilen toksik metabolitler olarak bilinmektedir (Zinedine ve ark., 2007).
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Aflatoksin kontaminasyonu hasattan Once, hasat sirasinda veya depolama ve isleme sirasinda
meydana gelebilmektedir. Bu nedenle kontaminasyonun énlenmesi i¢in yontemler hasat dncesi, hasat
ve hasat sonrasi stratejilere ayrilabilir. Bazi uygulamalarin yerfistiginda aflatoksin olusumunu azalttig1
bulunmustur ancak aflatoksinin tamamen ortadan kaldirilmasi su anda gerceklestirilememektedir
(Torres et al., 2014). Yerfistiginin mikotoksin kontaminasyonunu kontrol etmenin en iyi yolu, ilk etapta
gerekli Onlemleri almaktir. Bu her zaman miimkiin olmamakla birlikte aflatoksin olusumunu
onleyebilecek teknolojiler mevcuttur (Dorner, 2008). Coziim yaklagimi ise dayanikli gesitler, tane nem
kontrolii, kimyasal ve biyolojik kontroller, hasat ve hasat sonrasi kontroller, yerfistiginda Aflatoksinin
Detoksifikasyon Yontemleri gibi kontrollerle en aza indirgenebilir (Uckun ve Var, 2014).

4.Sonug

Diinyada yerfistig1 iiretimi yaglik, cerezlik ve diger iiretim kollarinda degerlendirilmektedir.
Ulkemizde ise sadece cerezlik olarak tiiketimi séz konusudur. Ulkemizde yerfistig {iretimini artirmak
icin Oncelikle olarak ise karsilasilan sorunlar1 en aza indirgemektir. Belli bagli sorunlar ise; {iretim
asamasinda, hastalik ve zararli, yabanci ot, sicaklik ve kuraklik stresi, su ve besin noksanligi belli bagh
sorunlart olusturmaktadir. Hasat sonrasi ise {riiniin nem icerigi, depolama kosullar1 ve depolama
esnasinda aflatoksin olusumudur. Uluslararas1 pazarda yerfistigi ticaretinde 6ne ¢ikan bu sorunlarin,
yerfistig1 lirliniiniin diinya pazarinda hak ettigi degere ulagabilmesi igin ¢oziilmesi 6nem arz etmektedir.
Karsilasilan sorunlar, yetistiricilerin teknik, bilgi, beceri ve donanimlarinin arttirilmasi, ayrica stres
kosullarina toleransh yerfistig1 ¢esitlerinin 1slah1 ve depolama kosullarinin iyilestirilmesi ile ¢oziilebilir.
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Ozet

Kahramanmaras sartlarinda, yoreye uyum saglayabilecek makarnalik bugday (Triticum durum Desf.) gesitlerinin
belirlenmesi amaciyla verim ve verim unsurlariin birlikte ele alindigi bu ¢aligmada 13 adet makarnalik bugday
c¢esit ve hatt1 kullanilmistir. Genotiplerin bitki basina kardes sayisi, metrekaredeki ¢ikis sayisi, bitki boyu, basak
uzunlugu, basaktaki basakc¢ik sayisi, bagaktaki dane sayisi, bagaktaki dane agirligi, bin dane agirligi, hektolitre
agirligy, biyolojik verim, dane verimi ve hasat indeksi gibi 6zellikleri incelenmistir. Neticeler, genotiplerin dane
verimlerinin 376.4 ile 510.1 kg da! arasinda degistigini géstermistir. Bununla birlikte, en yiiksek verim Gediz-75,
Diyarbakir-81 ve Yavaros-79 gesitlerinden sirasiyla 510.1, 493.2 ve 476.8 kg da™ olarak saptanmugtir. Yine tiim
genotiplerde dane verimi ile basaktaki dane sayis1 (r=0.479*%*), basaktaki dane agirlig1 (r=0.614**) ve biyolojik
verim (r=0.767*%*) arasinda olumlu ve 6nemli iliskiler saptanmistir.

Anahtar Kelimeler: Cesit, Kahramanmaras sartlari, makarnalik bugday, Triticum durum, verim, verim unsurlari

A Research on Determination of Durum Wheat (Triticum durum Desf.) Cultivars
that can be Grown in Kahramanmaras Conditions

Abstract

The aim of this field research was to determine the relationships between yield and yield components and durum
wheat cultivars (Triticum durum Desf.) to be adapted to Kahramanmarag conditions. Thirteen wheat varieties and
lines were tested under Kahramanmaras conditions. We were studied following characteristics (number of tillers
per plant, number of spike m2, plant height, spike length, number of spikelets per spike, grain number per spike,
grain weight per spike, 1000 grain weight, test weight, biological yield, grain yield and harvest index were
investigated. Over results showed that the grain yield of varieties and lines changed from 376.4 to 510.1 kg da™.
However, the highest grain yield was obtained for Gediz-75, Diyarbakir-81 and Yavaros-79, 510.1, 493.2 and
476.8 kg da* respectively. Also the grain yield was significantly and positively related with grain number per spike
(r=0.479**), grain weight per spike (r=0.614**) and biological yield (r=0.767**) for all of the varieties and lines.
Key Words: Cultivar, durum wheat, Kahramanmaras conditions, Triticum durum, Yield, yield components

1. Giris

Bugday, 5 milyar1 asan diinya niifusunun beslenmesinde en ¢ok payr olan, ekim ve iiretim
bakimindan da ilk sirada yer alan, stratejik 6neme sahip bir bitkidir. Uygun ve ucuz besleme degeri,
iiretim, tasinma, depolanma ve islenmesindeki kolayliklar ile genis adaptasyon yetenegiyle, bir¢ok
iilkenin temel besini durumundadir (Kiin, 1988).

Diinya’da 1990 yillarinda bugday ekim alani 230.8 mil. ha, {iretimi 591.3 mil. ton ve verimi 2562.6
kg ha! iken (Kiin,1988), 2017/18 yetistirme donemine gelindiginde ekim alam yaklagik 219.8 mil. ha’a
gerilemis, ancak {iretimi 763.4 mil. ton’a, ortalama verimi ise 3473.2 kg ha™’a yiikselmistir (Anonim,
2020a). Rakamlardan da goriildiigii gibi son 30 yilda ekim alanlarindaki diisiise ragmen, diinya bugday
iretiminde saglanan yaklagik %29’luk artis, birim alandan elde edilen verimin artmasindan
kaynaklanmustir.

Tiirkiye’de ise, 1990’11 yillarda bugday ekim alani 9.4 mil. ha, tiretimi 20.0 mil. ton ve verimi 2122.7
kg ha?l iken (Kiin,1988), 2017/18 yetistirme doneminde ekim alan1 7.7 mil. ha, ekim alanlarinin
azalmasma ragmen iiretimi 21.5 mil. ton ve verimi %32.7’lik bir artisla 2816.2 kg ha™’a ulasmigtir
(Anonim, 2020b). Tirkiye’de bugday veriminin artmasinda ozellikle 1990’1 yillardan bu yana,
giibreleme, iyi tohumluk, bitki koruma, makinelesme gibi ileri yetistirme yontemlerine daha ¢ok 6nem
verilmeye baglanmasinin etkisi biiyiik olmustur. Kahramanmaras ilinde 347043.1 hektarlik toplam ekim
alan1 icerisinde, tahillar 255925.5 ha ile %73.75’lik paya sahiptir. Bugday ise, 131569.5 ha ekim alam
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ile toplam ekim alanlari igerisinde %37,91°lik paya sahiptir. Uretimi 423729.0 ton, verim ise 3350.4 kg
hat’dir (Anonim, 2020b). Kahramanmaras’ta elde edilen verim, Tiirkiye ortalamasimn iizerinde
olmakla beraber heniiz diinya ortalamasinin altindadir.

Bugday, gecmiste oldugu gibi giiniimiizde de Tiirkiye’ nin temel besin kaynagi durumunda olup, bu
ozelligini gelecekte de koruyacaktir. Diinya niifusunun yaklasik %35‘inin temel besinini olugturan
bugday, besinlerden alinan kalorinin yaklasik %20’sini saglamaktadir. Tiirkiye’de ulusal diizeyde
giinliik kalori tiiketiminin %531 ekmek ve 6teki bugday tirlinlerinden saglanmaktadir (Kiin, 1988). Kisi
basina ortalama 221.1 kg’lik hububat tiikketimi icerisinde yaklagik 200 kg olan yillik bugday tiiketimi ile
Tiirkiye en fazla bugday tiiketen iilkelerden biridir (Geng, 1989). Bugdayda kisi basina tiiketimde bu
oran 2016/17 tiretim sezonuna geldiginde 182 kg’a kadar gerilemistir. %1.5 dolayindaki niifus artig
hiziyla, bugiin i¢in Tirkiye toplam niifusundaki yillik artig 1.15 milyon civarmdadir (Anonim, 2020Db).
Bu niifus artisina paralel olarak, gida iiretiminin de ayni oranda artirilmasi gerekmektedir. Ancak,
diinyada ve Tirkiye’de mevcut tarim alanlarinin genisletilerek iiretimin artirilmasi artik miimkiin
degildir. Bu nedenle, ¢aligmalar daha ¢ok birim alandan elde edilen verimi artirabilme hususunda
yogunlagsmaktadir.

Diinyada ve Tiirkiye’de ¢cok 6nemli bir yere sahip olan bugday iizerinde ¢ok degisik konularda
calismalar yapilmaktadir. Yapilan bu arastirmalarda, temel arastirma niteliginde olmasi nedeniyle,
oncelikle yoreye uygun gesitlerin belirlenmesine c¢alisilmaktadir. Bir ydreye uygun gesitlerin
belirlenmesine yonelik ¢aligmalarda ise; kardes sayisi, metrekaredeki basak sayisi, bin dane agirligi,
hektolitre agirligi, basaktaki dane sayisi, basaktaki dane agirligi, basaktaki basakeik sayisi, bagak
uzunlugu, bitki boyu, hasat indeksi, biyolojik verim ve dane verimi gibi kriterlere yer verilmekte ve
yoreye en uygun ¢esidin se¢ilmesine ¢aligilmaktadir.

Kahramanmarag ilinde tahil yetistiriciliginde bugday ilk siray1r almaktadir. Kahramanmaras
sartlarinda, yoreye uyum saglayabilecek makarnalik bugday (Triticum durum Desf.) ¢esitlerinin
belirlenmesi amaciyla, verim ve verim unsurlarinin birlikte ele alindigi kapsamli ¢aligmalarin her zaman
icin yapilmasi elzemdir. Ayrica, Kahramanmarag ilinde 3 adet bulgur fabrikasi bulunmaktadir. Bu
fabrikalar ile yapilan goriismelerde, yorede ¢ogunlukla ekmeklik bugday tariminin yapildigi, makarnalik
bugday (Triticum durum Desf.) ekimi ve tiretimi y6niinden biiyiik bir eksiklik ve ihtiyacin bulundugu
ortaya cikmaktadir. Bu nedenlerle, bu ¢aligmada, Kahramanmarag sartlarinda 13 adet makarnalik
bugday (Triticum durum desf.) ¢esidi/hatti’nin biyolojik verim, dane verimi ve verime etkili 6zellikleri
dikkate alinarak yoreye uygun makarnalik bugday c¢esitlerinin belirlenmesine ¢alisilmistir.

2. Materyal ve Metod

2.1. Materyal

Bu ¢aligmada kullanilan bugday ornekleri Cukurova iiniversitesi Ziraat Fakiiltesi Tarla Bitkileri
Boliimii‘nden temin edilmistir. Denemede 9 ¢esit ve 4 hat’tan olusan 13 makarnalik bugday (Triticum
durum Desf.) kullanilmigtir. Kullanilan bugday ¢esitlerinin sira no, ¢esit adlari, nereden alindiklar ve
baz1 6zellikleri Cizelge 1’ de gosterilmistir.

Cizelge 1. Denemede Kullanilan Makarnalik Bugday (Triticum durum Desf.) Cesit ve Hatlarinin Sira
No, Cesit Adi, Nereden Alindig1 ve Baz1 Ozellikler

Sira  Cesit/Hat Ad1 Nereden alindigi Bazi ozellikler

No

1 Altar- 84 CIMMYT Alternatif, Kilgikli, daneler kehribar renkte

2 Balcali- 85 C.U. Ziraat Fakiiltesi Alternatif, Kilg¢ikli, daneler kehribar renkte

3 Chen ”’S” (hat) CIMMYT Alternatif, Kilgikli, daneler esmer renkte

4 D.dwarf-S15 (hat) ICARDA Alternatif, Kilgikli, daneler esmer renkte

5 Dicle-74 Ulkesel Bugday Ars.Prj. Alternatif, Kilgikli, daneler beyaz renkte (Tescil 1976 GAP
Uluslararas1 Tarimsal Arastirma ve Egitim Merkezi,
Diyarbakir)

6 Diyarbakir-81 G.A.B. Zirai Ars.Prj. Alternatif, Kilgikli, daneler beyaz renkte (Tescil 1986 GAP
Uluslararas1 Tarimsal Arastirma ve Egitim Merkezi,
Diyarbakir)

7 Gediz-75 Ulkesel Bugday Ars.Prj. Alternatif, Kilgikli, daneler kehribar renkte (Tescil 1986 Ege
Tarimsal Aras. Ens. Miid.)

8 Koy Cesidi Hanifi isimli bir kdyliiden Alternatif, Kil¢ikli, daneler esmer renkte
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Cizelge 1. Devami
Sira  Cesit/Hat Ad1

Nereden alindig1 Baz ozellikler

No
9 Mexicali-75 CIMMYT (Orijin; Meksika) Alternatif, Kilgikli, daneler kehribar renkte
10 Sham-1 ICARDA (Orijin;Meksika)  Alternatif, Kil¢ikli, daneler beyaz renkte (Tescil 1991 Dogu

Akdeniz Tarimsal Arastirma Enstitiisii, Adana)

11 Still”’S”/Yav”’S” CIMMYT Alternatif, Kilgikl1, daneler esmer renkte
(hat)

12 Yav”’S”/H.Red CIMMYT Alternatif, Kilgikli, daneler esmer renkte

13 Yavaros-79 CIMMYT Alternatif, Kilgikli, daneler kehribar renkte

2.2. Deneme Yerinin Ozellikleri
2.2.1. Deneme y1ih ve yeri

Calisma 1993-1994 yetistirme mevsiminde, Kahramanmaras Siitcii Imam Universitesi (K.S.U.)
Ziraat Fakiiltesi’nin arastirma sahasi olarak kullamlan Tarmm il Miidiirliigii Tarla Bitkileri iiretim
istasyonu deneme arazisinde ytirtitiilmustiir.

2.2.2. iklim Ozellikleri

Ulkemizin Dogu-Akdeniz kesiminde 37-38 kuzey enlem ve 36-37 dogu boylam dereceleri arasinda
yer alan Kahramanmaras, 568 m rakima sahiptir. Yorede Akdeniz iklimi hakim durumda olup,
gece/glindiiz sicaklik arasindaki farklar, cok yiiksek degildir. Yorede uzun yillar ortalamasina gore 63
yillik ortalama sicaklik (Kasim-Haziran donemi ig¢in) 12. 2 °C’dir. Arasgtirma’nin yapildigr ekim
yillarina ait aylik toplam yagis, aylik ortalama sicaklik ve nispi nem degerleri, Kahramanmarag
bolgesinde, ekim ve hasat islemlerinin yapildigi Kasim ve Haziran aylan arasindaki aylar dikkate
almarak incelenmistir. 1993-1994 yil1 ve uzun yillar olarak ortalama aylik sicaklik, aylik yagis toplamu,
farklar1 ve nispi nem orani Cizelge 2’de verilmistir.

Cizelge 2. Kahramanmarag’in Kasim-Haziran aylar1 arasindaki 1993-1994 yil1 ve uzun yillar bazi
iklim degerleri (1994)

Ortalama Sicaklik (C°) Toplam Yagis (mm) Nis Nem (%)
93-94yih  UY Fark (93- 93-94 UY Fark 93-94 uy Fark
Aylar (1930- 94)-UY  yih (1930- (93-94) yih (1930-  (93-94)
1993) 1993) - Uy 1993) - Uy

Kasim 9.0 11.6 -2.6 22.0 735 -51.4 57.1 65.1 -8.0
Arahk 8.7 6.4 2.3 66.4 124.9 -58.5 75.0 74.1 0.9
Ocak 7.8 45 3.3 170.9 137.2 33.7 72.3 72.1 0.2
Subat 6.7 5.7 1.0 143.6 115.7 27.9 60.9 70.1 -9.2
Mart 11.8 10.2 1.6 34.4 95.2 -60.8 60.1 63.2 -3.1
Nisan 18.7 145 4.2 11.1 68.6 -57.5 51.2 59.8 -8.6
Mayis 215 19.8 1.7 55.8 36.2 19.6 54.8 55.5 -0.7
Haziran 25.2 24.5 0.7 6.6 7.1 -0.5 52.2 49.5 2.7
Ort. 13.7 12.2 15 60.5 63.7 -3.2
Toplam 510.8 658.3 -147.5

UY: Uzun Yillar
Kaynak: Meteoroloji isleri Genel Miidiirliigii Kahramanmaras Meteoroloji Miidiirliigii Yillik Raporlari (1994)

Cizelge 2’de de goriildiigii gibi 1993 yili Kasim ve 1994 yili Haziran aylart arasindaki sicaklik
degerleri uzun yillar ortalamasi ile karsilastirildiginda; bitkilerin ¢ikis ve ilk gelisme doneminde
bulundugu Aralik ay1 (2.3 °C), Ocak (3.3 °C), Subat (1.0 °C), Mart (1.6 °C), Nisan (4.2 °C), Mayis (1.7
°C),Haziran (0.7 °C) aylarinda uzun yillar ortalamasinin {izerinde; ekimin yapildig1 Kasim (-2.6 °C)
ayinda ise uzun yillar ortalamasinin altindadir.

Yagis bakimindan Kasim-Haziran aylar1 arasinda uzun yillar ortalamasi olarak 658.3 mm toplam
yagis diismesine ragmen 1993-1994 Kasim-Haziran aylar1 arasinda toplam 510.8 mm yagis alinmigtir.
Uzun yillar ortalamasindan 147.5 mm daha az yagisin diistiigli 1993-1994 Kasim-Haziran aylari
arasinda Ocak (33.7 mm), Subat (27.9 mm), Mayis (19.6 mm) aylarinda yagis uzun yillar yagis
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ortalamasinin lizerinde iken; Kasim (-51.4 mm), Aralik (-58.5 mm) Mart (-60.8 mm), Nisan (-57.5 mm)
ve Haziran (0.5 mm) aylarinda ise yagis uzun yillar ortalamasinin altinda olmustur. 1993-1994 ekim
yilindaki toplam yagis miktarinin; aylara dagiliminin kislhik bugday ydniinden diizensiz olmasi, uzun
yillar ortalamasindan -147.5 mm gibi bir degerle diisiik olmas1 bu ekim yilinin kurak gectiginin
gostergesidir. Kahramanmaras’ta 63 yillik ortalamalara gbre denemenin yiiriitiildiigii doneme ait nispi
nem ortalamasi % 63.7, 1993-1994 ekim yilina ait nispi nem degeri ise % 60.5 olup bu, uzun yillar
ortalamasinin % 3.2 ile altinda kalmistir.

2.2.3. Deneme Yerinin Toprak Ozellikleri

K.S.U. Ziraat Fakiiltesinin aragtirma sahasi olarak kullamldigi Tarim il Miidiirliigii Tarla Bitkileri
Uretim Istasyonu’nda bulunan taban arazide 0-30 cm derinlikten alinan deneme alan1 topraginin, fiziksel
ve kimyasal 6zellikleri Cizelge 3°te verilmistir.

Cizelge 3’ln incelenmesinden de anlasilacagi gibi, deneme topraklar killi-kumlu bir tekstiire sahiptir.
Topraklarin pH’s1 7.52, kireg oran1 % 12. 1’dir. Organik madde oram %1.0, elverisli fosfor miktar1 3.1
kg dal, toplam tuz % 0.085 ve su ile doyma % 38 olarak bulunmustur.

Cizelge 3. Deneme alani topraklarinin bazi fiziksel ve kimyasal 6zellikleri (1994)

Ozellikler Derinlik ( 0-30 cm)
Tekstiir Killi - Kumlu

pH 7.52

Kireg CaCOs (%) 12.1

El verisli P.Os kg da™ 31

Organik Madde (%) 1.0

Toplam Eriyebilir Tuz (%) 0.085

Su ile Doyma (%) 38

Kaynak: Deneme yerine ait toprak analizi Tarim ve Koy Isleri Bakanlig1 Kahramanmaras Koy
Hizmetleri [l Miidiirligii laboratuvarinda yapilmistir (1994)

2.3. Metod
2.3.1. Deneme metodu

Bu arastirma, tesadiif bloklar1 deneme planina gore dort tekrarlamali olarak yiriitilmustiir (Yildiz ve
Bircan, 1991).

Ekim, ¢esit ve hatlara ait tohumlarin bin dane agirliklari, ¢imlenme ve saf tohumluk yiizdeleri
belirlenerek metrekareye 550 canli tohum diisecek sekilde ¢ekilir tip 6 ayakli deneme mibzeri ile
yaklasik 3-4 cm derinlige yapilmistir. Denemede her blokta 13 parsel ve her parselde 17.0 cm araliklarla
6 sira bulunmaktadir. Parsel genisligi 1.0 m, parsel uzunlugu 8.0 m ve parsel alan1 8.0 m*’dir. Bloklar
arasinda 2.0 m mesafe birakilmistir. Deneme alani; (8.0 m? x 13 gesit (9 ¢esit-4 hat) x 4 tekerriir) 416.0
m?’dir. Buna blok aras1 mesafeler de dahil edilirse toplam deneme alani; 494.0 m? olmustur. Ekim
islemi: Kahramanmaras ekolojik sartlar i¢in en uygun zamani olarak kabul edilen Kasim ay1 baslarinda
(05.11.1993) yapilmstir.

Biitlin parseller dekara 10 kg N ve 5 kg P05 olacak sekilde elle esit olarak giibrelenmistir. Giibre
kaynaklar1 olarak 20-20-0 kompoze giibre (N-P-K) ve % 26 N iceren Amonyum Nitrat giibreleri
kullanilmistir. Fosforun tamami ve N’un yarst ekimle birlikte, N’un diger yarisi ise kardeslenme
déneminin sonunda elle uygulanmustir.

Bitkilerin gelismesi sirasinda parsel i¢i ve aralarinda goriilen yabanci otlar elle g¢ekilerek yok
edilmistir.

Bitkiler tam olgunluk donemine geldikleri zaman, her parselin yanlarindan birer sira, baglardan 50
cm kenar tesiri olarak atildiktan sonra geriye kalan (7.0 m x 0.66 m = 4.667 m?) kisim orakla hasat
edilmigtir. Hasattan sonra bitkiler demet haline getirilip 2-3 giin siire ile tarlada kurutulmus, daha sonra
parsel harman makinastyla harmanlanmistir.
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2.4. Sonuclarin Istatistiksel Degerlendirilmesi

Sonuglarin istatistiki degerlendirilmesi MSTATC paket programiyla yapilmistir. Ortalamalarin
karsilastirilmasinda Duncan testi kullanilmistir.

3. Bulgular ve Tartisgma

Cizelge 4. Kahramanmaras Sartlarinda 13 makarnalik bugday c¢esit ve hattinin verim ve verim
unsurlarina iligkin ortalama degerler (incelenen ilk 6 6zellik)

Cesit BBKS (adet) MBS (adet) BB (cm) BU (cm) BBS (adet) BDS (adet)
Altar-84 1.8 271 fg 74 ef 6.90 ¢ 20 def 58.1 ab
Balcali-85 1.2 418 b 93 ¢ 6.68 ¢ 20 def 51.0 bcd
Chen "S" (hat) 1.7 356 bcde 78 e 6.49 ¢ 20 def 55.0 abcd
D.dwarf-S15 (hat) 1.4 318 efg 87 cd 7.65 b 23 ab 55.0 abcd
Dicle-74 2.1 409 bc 87 ¢d 747 b 21 cde 48.0 cde
Diyarbakir-81 1.4 339 cdef 90 c 784 b 22 bcd 52.0 bcd
Gediz-75 1.2 488 a 100 b 771 b 24 a 61.8 a
Koy Cesidi 1.7 335 def 124 a 991 a 18 g 29.1 f
Mexicali-75 1.0 280 fg 80 de 6.83 c 22 bcd 46.0 de
Sham-I 1.7 334 def 78 e 751 b 22 abc 56.9 abc
Still "S"/Yav "S" (hat) 1.2 400 bcd 8l de 6.59 c 19 fg 412 e
Yav "S"/H.Red (hat) 2.3 290 efg 73 ef 6.55 ¢ 20 defg 47.0 de
Yavaros-79 1.4 249 ¢ 69 f 6.74 ¢ 20 efg 49.0 bcde
Ortalama 15 345 86 7.30 21 50.0

BBKS: Bitki Basina Kardes Sayisi, MBS: Metrekaredeki Basak Sayisi, BB: Bitki boyu , BU: Basak Uzunlugu, BBS: Bagsaktaki
Basak¢ik Sayisi, BDS: Basaktaki Dane Sayist

3.1. Bitki Basina Kardes Sayis1 (adet):

1993-1994 yetistirme mevsiminde Kahramanmaras Bolgesi ekolojik sartlarinda, adaptasyon ve
verim denemesine alinan 13 makarnalik bugday (Triticum durum Desf.) genotipinin, bitki bagina kardes
sayilarina ait ortalama degerler Cizelge 4’te verilmistir.

Yapilan varyans analizinde; bitki basina kardes sayisi bakimindan, genotipler arasindaki
farkliliklarin, istatistiki olarak 6nemsiz oldugu goriilmiistiir. Cizelge 4’ten goriildiigii iizere, genotiplerin
ortalamasi olarak bitki bagina kardes sayis1 1.5 adet olmustur. Yav “S”/H.Red, Dicle-74 ve Altar-84
(srastyla 2.3, 2.1, ve 1.8 adet) en yiiksek kardes sayisina sahip olmuslardir. En az kardes sayis1 Mexicali-
75, Gediz-75 ve Still “S”/Yav “S”(sirastyla 1.0, 1.2 ve 1.2 adet) ¢esitlerinde tespit edilmistir. Bitki
basina kardes sayilari bakimindan genotipler arasindaki fark istatistiki olarak nemli olmamakla birlikte,
bitki basima kardes sayisinin farkli degerlerde ¢ikmasinda cesitlerin genetik yapisi etkili olmustur.
Nitekim Kiin (1988) ve Yiiriir (1994) gibi arastiricilar tarafindan yapilan ¢alismalarda, gesitlerin genetik
yapilarina bagl olarak farkli kardes sayilarina sahip olduklar tespit edilmistir. Kiin (1988), son yillarda
tahil 1slahinda olabildigince az kardeslenip, basaktaki dane verimi ve iiriin kalitesi yiiksek olan gesitlerin
elde edilmesine ¢alisildigini bildirmektedir. Yine ayni aragtirici, yiiksek verim yoniinden tek sapli bir
bitkinin, tahil 1slah¢ilarinin ulagmay1 6zledikleri ideal bitki tipi oldugunu, giiniimiizde kardeslenmesi
belirgin bigimde azaltilmis bugday cesitlerinin elde edildigini ifade etmektedir. Geng (1978) yaptig1
calismada, ana sap ve kardeslerin, basak agirliklar1 ve dane verimleri yoniinden 6nemli farkliliklar
gosterdigini, bu degerlerin ana sapta en yiiksek, kardeslere dogru gidildikge diistiigilinii tespit etmistir.

3.2. Metrekaredeki Basak Sayis1 (adet):

Yapilan varyans analizinde; metrekaredeki basak sayis1 bakimindan, genotipler arasindaki
farkliliklarin, istatistiki olarak ¢ok 6nemli oldugu belirlenmistir (P<0.01). Cizelge 4’te gorildigi lzere,
genotiplerin metrekaredeki basak sayilart 249 ile 488 adet arasinda degismistir. En yiiksek
metrekaredeki basak sayis1 Gediz-75’te 488 adet olmus ve diger tiim genotiplerle arasindaki fark dnemli
bulunmustur. Daha sonra Balcali-85, Dicle-74,Still “S”/Yav “S” ve Chen “S” (sirasiyla 418, 409, 400
ve 356 adet) gelmistir. Fakat bunlar arasindaki farklar 6nemli olmamistir. En az metrekaredeki basak
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DERNEG)

sayist 249 adet ile Yavaros-79 gesidinde tespit edilmistir. Ancak sirasiyla 318, 290, 280, 271 ve 249
basak/m? degerlerine sahip olan D.dwarf-S15, Yav “S”/H.Red, Mexicali-75, Altar-84 ile Yavaros-79
arasindaki farklar 6nemli olmamistir. Demir ve ark. (1987), yaptig1 calismada metrekaredeki basak
sayisinin  244-431 arasinda degistigini belirlemistir. Bu sonugla buldugumuz degerler uyum
icerisindedir.

3.3. Bitki Boyu (cm):

Yapilan varyans analizinde bitki boyu bakimindan genotipler arasindaki farkliliklarin, istatistiki
olarak ¢ok onemli oldugu belirlenmistir (P<0.01). Genotiplerin bitki boylar1 69 ile 124 cm arasinda
degismistir (Cizelge 4). Bitki boyu 124 cm ile Koy ¢esidinde en fazla olmustur ve diger tiim genotiplerle
arasindaki fark 6nemli bulunmustur. Daha sonra 100 cm ile Gediz-75 ¢esidi 2. sirada yer almis, bu
cesidin de diger tiim genotiplerle arasindaki fark énemli bulunmustur. En diisiik bitki boyu, 69 cm ile
Yavaros-79 cesidinde tespit edilmistir. Ancak bitki boylar1 Altar-84, Yav “S”/H.Red, Yavaros-79
(strastyla 74, 73, 69 cm) arasindaki farklar 6nemli olmamigtir. Ayni1 sartlarda denemeye alinan bugday
genotiplerinin bitki boylarinin birbirlerinden 6nemli derecede farkli olmasinin en 6nemli nedeni genetik
yapidaki farkliliktir. Nitekim Geng¢ (1988) ve Kiin (1988) gibi arastiricilar tarafindan yapilan
calismalarda, c¢esitlerin genetik yapilarina bagl olarak farkli bitki boylarina sahip olduklari tespit
edilmistir. Donald (1968), teorik olarak ideal bir bugday tipini diger 6zellikler yaninda kisa saglam sapl
olarak tanimlanmigtir. Kiin (1988) tarafindan, 6zellikle yogun tarim teknigiyle yetistirilecek ¢esitlerde
bitki boyunun 1 m’yi asmamasi gerektigi belirtilmigtir. Yaptigimiz ¢aligmada elde edilen ortalama 86
cm’lik bitki boyu diger bazi arastirmalarda elde edilen sonuglarla uyum icerisinde olmustur. Ornegin
Colkesen ve ark. (1994) ekmeklik bugday cesitlerinin bitki boylariin Cukurova sartlarinda 82 ile 92
cm arasinda, Harran sartlarinda 73 ile 89 cm arasinda, makarnalik bugday ¢esitlerinin bitki boylarinin
Cukurova sartlarinda 81 ile 112 cm arasinda, Harran sartlarinda ise 82 ile 112 cm arasinda degistigini
belirlemislerdir.

3.4. Basak Uzunlugu (cm):

Yapilan varyans analizinde basak uzunlugu bakimindan ¢esit ve hatlar arasindaki farkliliklarin
istatistiki olarak ¢ok 6nemli oldugu belirlenmistir (P<0.01). Cizelge 4’ten goriildigi tizere, gesit ve
hatlarin bagsak uzunluklar1 6.49 ile 9.91 cm arasinda degismistir. En yiiksek bagak uzunlugu (9.91cm)
olmus ve diger tiim ¢esit ve hatlarla arasindaki fark 6nemli bulunmustur. Daha sonra basak uzunluklar
Diyarbakir-81, Gediz-75, D.dwarf-S15, Sham-I ve Dicle-74 (sirasiyla 7.84, 7.71, 7.65, 7.51 ve 7.47 ¢cm)
gelmistir ve arasindaki farklar énemli olmamistir. En diisiik basak uzunlugu 6.49 cm ile Chen “S”
hattinda tespit edilmistir. Ancak basak uzunluklar1 Altar-84, Mexicali-75, Yavaros-79, Balcali-85, Still
“S”/Yav “S, Yav “S”/H.Red ile Chen “S” (sirasiyla 6.90, 6.83, 6.74, 6.68, 6.59 ve 6.55 cm) arasindaki
farklar 6nemli olmamistir. Denemeye alinan ¢esitlerde belirlenen 6.49-9.91cm (ortalama 7.30 cm)
arasindaki basak uzunlugu degerleri, Yiiriir ve Turgut (1991)’un elde ettigi 6.73-9.58 cm’lik degerlerle
yakinlik gostermektedir.

3.5. Basaktaki Basakg¢ik Sayisi (adet):

Yapilan varyans analiz sonucunda basaktaki basak¢ik sayisi bakimindan, ¢esit ve hatlar arasindaki
farkliliklarin istatistiki olarak ¢ok dnemli oldugu belirlenmistir (P<0.01). Cizelge 4’ten goriildiigi gibi,
cesit ve hatlarin basaktaki bagakg¢ik sayilart 18 ile 24 arasinda degismistir. En yiiksek basaktaki bagak¢ik
say1st Gediz-75, D.dwarf-S15, Sham-I (sirasiyla 24, 23 ve 22)’de olmus ve bunlar arasindaki fark dnemli
olmamistir. En az basaktaki basak¢ik sayis1 18 adet ile KOy ¢esidi’nde tespit edilmistir. Ancak Yav
“S”/H.Red, Yavaros-79, Still “S”/Yav “S” ve Koy c¢esidi (sirasiyla 20, 20, 19, ve 18) arasindaki farklar
onemli olmamistir. Aym sartlarda denemeye aliman bugday genotiplerinin, bagsaktaki basake¢ik
sayilarinin  birbirlerinden o6nemli derecede farkli olmasi genetik yapilarindaki farkliliktan
kaynaklanmaktadir. Nitekim Yirir (1994) tarafindan yapilan bir ¢alismada, ¢esitlerin genetik yapilarina
bagl olarak bagaktaki basakg¢ik sayilarmin degistigi tespit edilmistir. Yiirlir ve ark. (1987), Bursa
sartlarinda yaptiklari ¢alismada Gediz-75 ¢esidinin basaktaki basak¢ik sayisinin, denemeye alinan
bugday ¢esit ve hatlar1 igerisinde en yiiksek oldugunu tespit etmislerdir. Calismamizda da benzer sekilde
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Gediz-75 ¢esidi, denemeye alinan bugday cesit ve hatlar1 igerisinde en yiiksek basaktaki basak¢ik
sayisina sahip olmustur.

3.6. Basaktaki Dane Sayisi (adet):

Basaktaki dane sayis1 bakimindan, genotipler arasindaki farkliliklar istatistiki olarak ¢ok Onemli
bulunmustur (P<0.01). Cizelge 4’ten goriildiigi gibi, ¢esit ve hatlarin basaktaki dane sayilar1 29.1 ile
61.8 arasinda degismistir. En yiiksek basaktaki dane sayis1 Gediz-75, Altar-84, Sham-I, Chen “S” ve
D.dwarf- S15 genotiplerinde (sirasiyla 61.8, 58.1, 56.9, 55.0 ve 55.0 adet) olmustur. Ancak bunlar
arasindaki farklar 6nemli olmamistir. En az basaktaki dane sayis1 29.1 adet ile Koy cesidinde tespit
edilmistir ve diger tiim genotiplerle arasindaki fark 6nemli bulunmustur. Daha sonra Yavaros-79, Dicle-
74, Yav “S”/H.Red, Mexicali-75 ve Still “S”/Yav “S” (sirastyla 49.0, 48.0, 47.0, 46.0 ve 41.2) gelmis
ve aralarindaki farklar 6nemli olmamistir. Geng ve ark. (1987), yaptiklar1 ¢calismada, denemeye alinan
bugday cesit ve hatlari, icerisindeki basaktaki dane sayisi bakimindan Gediz-75 gesidinin en yiiksek
degere sahip oldugunu tespit etmislerdir. Yiriittigiimiiz calismada da Gediz-75 ¢esidi, en yiliksek
basaktaki dane sayisina sahip olmustur.

Cizelge 5. Kahramanmaras Sartlarinda 13 makarnalik bugday cesit ve hattinin verim ve verim
unsurlarina iligkin ortalama degerler (incelenen ikinci 6 6zellik)

Cesit BADA (g) BIDA (g) HA (kg) BV (kgda') DV (kgdal) HIi (%)
Altar-84 2.71 abc 39.94 g 829 abc 943 b 441.0 471 a
Balcali-85 2.79 ab 45.79 def 838 a 1125 ab 467.8 41.6 bcd
Chen "S" (hat) 2.73 abc 45.76 def 83.2 ab 916 b 394.2 42.9 abc
D.dwarf-S15 (hat) 2.87 ab 46.84 cde 82.8 abc 1286 ab 472.8 37.0 de
Dicle-74 228 ¢ 44.34 ef 80.7 e 1029 b 424.2 41.2 cde
Diyarbakir-81 255 bc 4721 cde 825 bc 1240 ab 493.2 39.6 cde
Gediz-75 317 a 4469 ef 826 bc 1224 ab 510.1 41.8 bcd
Koy Cesidi 163 d 5132 ab 746 f 1438 a 376.4 264 f
Mexicali-75 256 bc 4810 cd 82.0 cd 986 b 435.2 44.3 abc
Sham-I 2.83 ab 4293 f 814 de 1077 ab 385.9 36.5 e
Still "S"/Yav "S" (hat)  2.49 bc 54.02 a 82.4 bcd 1189 ab 462.9 39.5 cde
Yav "S"/H.Red (hat) 2.61 bc 46.30 de 82.0 cd 975 b 401.9 41.1 cde
Yavaros-79 2.88 ab  49.63 bc 82.8 abc 1026 b 476.8 46.3 ab
Ortalama 2.62 46.68 81.82 1112 441.7 40.4

BADA: Basaktaki Dane Agirhigr. BIDA: Bin Dane Agwhigi, HA: Hektolitre Agirhigi, BV: Biyolojik Verim, DV: Dane Verimi,
HI: Hasat Indeksi

3.7. Basaktaki Dane Agirhg (g):

Yapilan varyans analizinde bagaktaki dane agirligi bakimindan, genotipler arasindaki farkliliklarin
istatistiki olarak ¢cok dnemli oldugu belirlenmistir (P<0.01). Cesit ve hatlarin basaktaki dane agirliklari
1.63 ile 3.17 g arasinda degismistir (Cizelge 5). En yiiksek basaktaki dane agirligi Gediz-75, Yavaros-
79, D.dwarf-S15, Sham-I, Balcali-85, Chen ”S” ve Altar-84 (sirasiyla 3.17, 2.88, 2.87, 2.83, 2.79, 2.73,
ve 2.71 g) olmus ve bunlar arasindaki fark 6nemli olmamistir. En diisiik bagaktaki dane agirlig1 1.63 g
ile Koy ¢esidinden elde edilmis ve diger tiim g¢esit ve hatlar ile arasindaki fark 6nemli bulunmustur.
Diisiik basaktaki dane agirligi bakimindan daha sonra Chen “S”, Altar-84, Yav “S”/H.Red, Mexicali-
75, Diyarbakir-81, Still “S”/Yav “S”ve Dicle-74 (sirasiyla 2.73, 2.71, 2.61, 2.56, 2.55, 2.49, ve 2.28 g)
aralarindaki farklar 6nemli olmamistir. Basaktaki dane agirliginin; Geng ve ark. (1988b) ekmeklik
bugdaylarda 1.22-1.42 g, Geng ve ark (1988c) ekmeklik bugdaylarda 0.53-2.32 g, Korkut ve Citak
(1992) ekmeklik bugdaylarda 1.12-2.02 g, Yiiriir ve Dogan (1992) ekmeklik bugdaylarda 1.50-1.61 g,
Yiirtir ve Turgut (1992) ekmeklik bugdaylarda 1.23- 1.89 g arasinda degistigini belirlemislerdir. Geng
ve ark. (1987) yaptiklari calismada, denemeye alinan bugday ¢esit ve hatlari igerisindeki basaktaki dane
agirligi bakimindan Gediz-75 ¢esidinin {igiincii sirada yer aldigi tespit edilmistir. Yiriittigimiiz
calismada ise, Gediz-75 gesidi en yiiksek basaktaki dane agirligina sahip olmustur.

25



111 Uluslararasi Tarim Kongresi /3™ International Agricultural Congress
5-9 Mart / March 2020

DERNEC

3.8. Bin Dane Agirhgi (g)

Bin dane agirlig1 bakimindan, ¢esit ve hatlar arasindaki farkliliklarin istatistiki olarak ¢cok dnemli
oldugu belirlenmistir (P<0.01). Cesit ve hatlarin bin dane agirliklart 39.94 ile 54.02 g arasinda
degismistir (Cizelge 5). Bin dane agirligi bakimindan Still “S”/Yav “S” 54.02 g ile ilk sirada gelmis
ancak, ikinci sirada yer alan ve Koy ¢esidi (51.32 g) ile arasindaki fark 6nemli olmamaistir. En diistik bin
dane agirlig1 39.94 g ile Altar-84 ¢esidinden elde edilmis ve diger tiim ¢esit ve hatlarla arasindaki fark
6nemli bulunmugtur. Balcali-85, Chen “S”, Gediz-75, Dicle-74 ve Sham-I (sirasiyla 45.79, 45.76, 44.69,
44.34 ve 42.93 g) hat ve gesitlerinin bin dane agirliklart da diisiik olarak belirlenmistir. Sayilan bu
cesitler arasindaki farklar 6nemli olmamistir. Ayni sartlar altinda denemeye alinan bugday cesit ve
hatlarinin, bin dane agirliklarimin birbirlerinden 6nemli derece farkli olmasi, genetik yapilaridaki
farkliliktan kaynaklanmistir. Nitekim Elgiin (1977) tarafindan yapilan bir ¢alismada, ¢esitlerin genetik
yapilarina bagli olarak farkli bin dane agirliklarina sahip olduklari tespit edilmistir. Yiiriittigiimiiz
calismada, ortalama bin dane agirhigi 46.68 g bulunmustur. Colkesen ve ark. (1994)’de, makarnalik
bugdaylarda Harran sartlarinda 49 g, Cukurova Sartlarinda 46 g gibi bu deneme sonucuna yakin sonuglar
elde etmislerdir.

3.9. Hektolitre Agirhg (kg):

Yapilan varyans analizi sonucunda hektolitre agirligi bakimindan, genotipler arasindaki
farkliliklarin istatistiki olarak ¢ok dnemli oldugu belirlenmistir (P<0.01). Cizelge 5’te goriildiigii gibi
cesit ve hatlarin hektolitre agirliklart 74.6 ile 83.8 kg arasinda degismistir. Hektolitre agirligi Balcali-
85, Chen “S”, Altar-84, Yavaros-79 ve D.dwarf-S15°te (sirasiyla 83.8, 83.2, 82.9, 82.8 ve 82.8 kg)
olmus ve bunlar arasindaki farklar 6nemli olmamistir. En diisiik hektolitre agirhigr 74. 6 kg ile Koy
¢esidinden elde edilmis ve tiim gesit ve hatlarla arasindaki fark 6nemli bulunmustur. Ayni sartlar altinda
denemeye alinan bugday cesit ve hatlarinin, hektolitre agirliklar1 bakimindan birbirlerinden 6nemli
derecede farkli olmalarinin en 6nemli nedeni genetik yapilarindaki farkliliktir. Nitekim Elgiin (1977)
tarafindan yapilan bir ¢alismada, ¢esitlerin genetik yapilarina bagl olarak farkli hektolitre agirliklarina
sahip olduklar1 tespit edilmistir. Yaptigimiz ¢aligmada elde edilen ortalama 81.82 kg’lik hektolitre
agirlig: diger bazi aragtirmalarda elde edilen sonuglarla uyum igerisinde olmustur. Ornegin ekmeklik
bugday ¢esitlerinin hektolitre agirliklarinin; Demir ve ark. (1987) 79-82 kg arasinda, Geng ve ark.
(1988b) 78.39-81.88 kg arasinda degistigini belirlemislerdir. Yine Kirtok ve ark. (1984a), 17 ekmeklik
ve makarnalik bugday cesidi tizerinde yaptiklar1 ¢alismada hektolitre agirliklarinin 74. 3-82. 4 kg
arasinda degistigini belirlemislerdir. Yilmaz ve Dokuyucu (1994a) 19 makarnalik bugday cesit ve hatlari
izerinde yaptiklar1 ¢alismada Balcali-85 ¢esidinin hektolitre agirliginin en yiiksek oldugunu (82.5 kg)
bulmuslardir. Calismamizda da 83.8 kg ile Balcali-85 cesidi en yiiksek hektolitre agirligina sahip
olmustur.

3.10. Biyolojik Verim (kg da):

Yapilan varyans analizinde biyolojik verim bakimindan, ¢esit ve hatlar arasindaki farkliliklarin
istatistiki olarak onemsiz oldugu belirlenmistir. Ancak Cizelge 5’ten goriildiigii lizere, genotiplerin
ortalamasi olarak biyolojik verim 1112 kg da? bulunmustur. Biyolojik verim, 1438 kg da™ ile Koy
¢esidinde en fazla olmus, bunu D.dwarf-S15, Diyarbakir-81, Gediz-75, Still “S”/Yav “S”, Balcal1-85 ve
Sham-I (sirasiyla 1286, 1240, 1224, 1189, 1125ve 1077 kg da™) genotipleri izlemistir. En diisiik
biyolojik verim (916 kg da) Chen “S” hattindan elde edilmistir. Yiiriitiilen ¢aliymada elde edilen
ortalama 1112 kg da® biyolojik verim degeri diger baz1 arastirmalarda elde edilen sonuglarla uyum
icerisinde olmustur. Ornegin Syme (1970), biyolojik verimin 1104-1250 kg da* arasinda degistigini
belirlemislerdir.

3.11. Dane Verimi (kg da?):
Yapilan varyans analizinde dane verimi bakimindan, genotipler arasindaki farkliliklarin 6nemsiz

oldugu belirlenmistir. Genotiplerin dane verimleri 510,1 ile 376,4 kg da* arasinda degismistir (Cizelge
5). 510,1 kg da? ile Gediz-75 ¢esidi en yiiksek dane verimine sahip olmakla beraber diger cesitlerle
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arasindaki farklar 6nemli olmamistir. Diyarbakir-81, Yavaros-79, D.dwarf-S15 ve Balcali-85 (sirasiyla
493.2,476.8, 472.8 ve 467.8 kg da!) genotipleri de dane verimi bakimindan iist siralarda yer almislardr.
En diisiik dane verimi 376.4 kg da! ile Chen “S” hattindan elde edilmistir. Geng ve ark. (1987)’nin elde
ettigi ortalama 447 kg da™’lik dane verimiyle arastirmamizda elde edilen ortalama 441.7 kg da™®’lik dane
verimi uyum igerisindedir. Denemede dane verimi en yiiksek olan Gediz-75 ¢esidinin metrekaredeki
basak sayisi, basaktaki basakcik sayisi, basaktaki dane sayisi ve basaktaki dane agirlig1 en yiiksek en
yiiksek olmus, bitki boyu 2. Sirada yer almistir. Dane verimi en diisiik olan Koy Cesidi’nin ise bagaktaki
basakcik sayisi, basaktaki dane sayisi, bagaktaki dane agirligi, hektolitre agirligi dane verimi ve hasat
indeksi en diisiik olmustur.

3.12. Hasat indeksi (%):

Hasat indeksi bakimindan, ¢esit ve hatlar arasindaki farkliliklarin istatistiki olarak cok 6nemli oldugu
belirlenmistir (P<0.01). Cizelge 5’ten goriildiigii gibi, ¢esit ve hatlarin hasat indeksi % 26.4 ile 47.1
arasinda degismistir. Hasat indeksi Altar-84, Yavaros-79, Mexicali-75, ve Chen ’S”de (sirasiyla % 47.1,
46.3,44.3 ve 42.9) olmus ve bunlar arasindaki fark Snemli olmamustir. i1k sirada yer alan Altar-84 cesidi,
sayilan 3 gesit diginda, diger biitiin ¢esit ve hatlardan 6nemli derecede yiliksek hasat indeksine sahip
olmustur. Koy ¢esidi % 26.4’°liik hasat indeksi ile diger ¢esit ve hatlara gore dnemli derecede diisiik
hasat indeksi saglamistir.

3.13. Karakterler Arasi iliskiler
Incelenen karakterler arasindaki iliskilere ait korelasyon katsayilar1 Cizelge 6’da verilmistir.

Cizelge 6. incelenen karakterler arasindaki iliskiler ait korelasyon katsayilar

BBKS MBS BB BU BBS BDS BADA  BiDA HA BV DV Hi
MBS 0.185
BB -0.097  0.338*
BU 0.092  0.149 0.727**

BBS -0.174 0215 -0.045 0.062
BDS -0.094 0.176 -0.317* -0.136 0.558**
BADA -0.134 0.082 -0.323* -0.147 0.537**  0.828**

BiDA -0.154 -0.088 0.241 0.118 -0.336*  -0.472** -0.186

HA -0.132  0.024 -0.650**  -0.715** 0.322*  0.611**  0.626** -0.277*

BV -0.026 0.281* 0.400**  0.633**  0.138 0.135 0.252 0.241 -0.203

DV -0.099 0.219 -0.032 0.170 0.251 0.479**  0.614** 0.056 0.326 0.767**

Hi -0.069 -0.184 -0.661** -0.694** 0.122 0.455**  0.467** -0.265 0.724** -0.424** 0.225

(**%) P<0.01 ; (*) P<0.05. BBKS: Bitki Basina Kardes Sayisi, MBS: Metrekaredeki Basak Sayisi, BB: Bitki boyu, BU: Basak
Uzunlugu, BBS: Basaktaki Basak¢ik Sayisi, BDS: Basaktaki Dane Sayisi, BDA: Basaktaki Dane Agirhigi. BIDA: Bin Dane
Agirligi, HA: Hektolitre Agirligi, BV: Biyolojik Verim, DV: Dane Verimi, HI: Hasat Indeksi

Cizelge 6’dan goriildiigii gibi, dane verimi ile; basaktaki dane sayis1 (1=0.479*%*), basaktaki dane
agirhigl (r=0.614**) ve biyolojik verim (r=0.767**) arasinda olumlu ve dnemli iligkiler, metrekaredeki
basak sayisi (r=219), basak uzunlugu (r=0.170), basaktaki basak¢ik sayist (r=0.251), bin dane agirligi
(r=0.056), hektolitre agirlig1 (r=0.326) ve hasat indeksi (r=0.225) arasinda ise olumlu ancak énemsiz
iliskiler belirlenmistir. Singh ve Stoskoph (1971) ve Oztiirk ve Akkaya (1994) gibi arastiricilar yaptiklari
calismalarda, dane verimi ile, basaktaki dane sayisi arasinda olumlu ve énemli bir iliski belirlemistir.
Deshmukh ve ark. (1990) yaptig1 calismada, dane verimi ile basaktaki dane agirlig1 arasinda olumlu ve
o6nemli bir iligki belirlemislerdir. Bilindigi {izere bugday yetistiriciliginde asil ama¢ miimkiin oldugu
oranda yiiksek dane verimi saglanmasidir. Kiin (1988) de, yiiksek verimin, bitkinin verimi 6gelerine
iligkin morfolojik karakterlerine (metrekaredeki basak sayisi, basaktaki bagakc¢ik sayisi) bagli oldugunu
bildirmektedir. Yine, Geng (1974) ve Geng (1978), yaptig1 arastirmalar neticesinde, dane verimini tayin
eden unsurlarin birim alandaki basak sayisi, basaktaki dane sayis1 ve dane agirligi oldugunu ifade
etmistir. Kirtok (1984b), tahil yetistiriciliginde asil amag dane elde etmek olduguna gore, 1slahta birinci
derecede dane verimi, dane verim unsurlar1 (bitkideki basak sayisi, basaktaki dane sayisi ve dane
agirhigl), vejetatif karakterler (bitki formu), biyolojik verim ve hasat indeksi iizerinde durulmasi
gerektigini belirtmistir.

Metrekaredeki basak sayisi ile; bitki boyu (r=0.338%*) ve biyolojik verim (r=0.281%) arasinda olumlu
ve Onemli iliskiler belirlenmistir. Metrekaredeki basak sayisi ile dane verimi (r=0.219), hektolitre
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agirhigr (r=0.024), basaktaki dane agirligi (1=0.082), basaktaki dane sayis1 (r=0.176), basak uzunlugu
(r=0.149), basaktaki basake¢ik sayis1 (r=0.215) ve bitki basina kardes sayis1 (r=0.185) arasindaki iligkiler
olumlu ancak 6nemsiz olmustur. Canayli (1980) yaptig1 ¢calismada, metrekaredeki basak sayisi ile dane
verimi arasinda benzer sekilde, olumlu ancak 6nemsiz bir iligki belirlemistir. Aslinda, birim alandaki
basak sayisi, basak basina dane sayis1 ve dane agirligi dane verimini tayin eden unsurlardir. Ancak, Mc.
Neal ve ark (1978), bugdayda dane verimini ve metrekaredeki basak sayisini artirmak icin bitkideki
basak sayisinin bir seleksiyon kriteri olmadigini bildirmislerdir. Kiin (1988) ve Canayli (1980) gibi
aragtiricilar da metrekaredeki basak sayis1 gibi verim 6gelerine iliskinin morfolojik karakterlere bagl
olarak yiiksek verimin elde edilebilecegini ifade etmislerdir.

Bitki boyu ile; metrekaredeki basak sayisi (r=0.338%), basak uzunlugu (r=0.727**) ve biyolojik
verim (r=0.400**) arasinda olumlu ve 6nemli iligkiler, bin dane agirlig1 (r=0.241) arasinda ise olumlu
ancak Onemsiz iliskiler belirlenmistir. Ayni sekilde Shalaldeh (1984) bitki boyu ile basak uzunlugu
arasinda, yine Caglar ve Akten (1994) de bitki boyu ile biyolojik verim arasinda olumlu ve 6nemli
iligkiler bulmuslardir. Caligmada bitki boyu ile, basaktaki dane sayist (r=-0.317*%*), basaktaki dane
agirhigi (r=-0.323%*), hektolitre agirligi (r=-0.650**) ve hasat indeksi (r=-0.611%**) arasinda ise olumsuz
ve onemli iligkiler belirlenmistir. Ayn1 sekilde Singh ve Stoskoph (1971) bitki boyu ile basaktaki dane
sayisi arasinda, Caglar ve Akten (1994) ise bitki boyu ile hasat indeksi arasinda olumsuz ve énemli
iligkiler belirlenmis olup, bu sonuglar bizim aragtirmamizla uyum igerisindedir. Kirtok (1984b) erken
kusaklarda bitki boyunu esas alarak yapilan bir seleksiyonun dane verimi yoniinden, diger kriterleri
kullanarak yapilan seleksiyonlardan daha etkili oldugu sonucuna varmislardir. Austin ve ark. (1980),
yaptiklari ¢alisma neticesinde, biyolojik verimi degistirmeksizin, sap uzunlugundaki azalisa bagli olarak
hasat indeksinde su anda pratikte ulagilmis olan % 50’lik degerin % 60’a ¢ikarilabilecegini, bu yolla da
%20’lik bir verim artisinin saglanabilecegini, kisacasi yiiksek verimli ¢esitlerin daha kisa boylu
oldugunu vurgulamislardir. Kiin (1988)’e gore bitki boyu arttikca bitkini yatmasi kolaylasir ve dane
verimi azalir. Bu nedenle uzun boyluluk istenen bir 6zellik degildir.

Basak uzunlugu ile; bitki boyu (0.727**) ve biyolojik verim (r=0.633**) arasinda olumlu ve 6nemli
iligkiler belirlenmistir. Shalaldeh (1984)’de yaptig1 calisma neticesinde, bagsak uzunlugu ile bitki boyu
arasinda olumlu ve 6nemli iligki bir iligki tespit etmistir. Ancak Ghosheh (1989) bagak uzunlugunun
bitki boyu ile olan iliskisini olumsuz bulmustur. Caligmamizda basak uzunlugu ile; bitki basina kardes
sayist (r=0.092), metrekaredeki basak sayisi (r=0.149), basaktaki basak¢ik sayisi (r=0.062), bin dane
agirligi (r=0.118), biyolojik verim (r=0.633) ve dane verimi (r=0.170) arasinda olumlu ancak dnemsiz
bir iligki bulunmustur. Aynmi sekilde Ghosheh (1989), basak uzunlugu ile basaktaki basake¢ik sayisi
arasinda olumlu bir iliski, basak uzunlugu ile kardeslenme kapasitesi arasinda ise orta diizeyde bir iliski
belirlenmistir. Yine ¢alismamizda basak uzunlugu ile hektolitre agirligi (r=-0.715**) ve hasat indeksi
(r=-0.694**) arasinda ise olumsuz ve Onemli iligkiler belirlenmistir. Goriildigi gibi, buldugumuz
sonuglar, Shalaldeh (1984)’in buldugu sonuglar ile uyum igerisindedir.

Basaktaki basakgik sayisi ile; basaktaki dane sayis1 (r=0.558*%), basaktaki dane agirlig1 (r=0.537%%)
ve hektolitre agirhigi (0.322%*) arasinda olumlu ve onemli iligkiler belirlenmistir. Benzer sekilde
Shalaldeh (1984) basaktaki basake¢ik sayisi ile basaktaki dane sayisi arasinda olumlu ve 6nemli iliskiler
bulmustur. Yine Shalaldeh (1984) ve Ghosheh (1989) basaktaki basakcik sayisi ile basaktaki dane
agirligi arasinda Onemli ve Onemli iligkiler tespit etmislerdir. Bu sonuglar bulgularimizi
desteklemektedir. Yine, basaktaki bagak¢ik sayisi ile; biyolojik verim (r=0.138), dane verimi (r=0.251),
hasat indeksi (r=0.122), metrekaredeki basak sayis1 (r=0.215) ve basak uzunlugu (r=0.062) arasinda
olumlu iligkiler bulunmustur. Ghosheh (1989) basaktaki basak¢ik sayisi ile basak uzunlugu arasinda,
Deshmukh ve ark. (1990), basaktaki basak¢ik sayisi ile dane verimi arasinda olumlu iligkiler tespit
etmislerdir. Buldugumuz sonuglar bu arastiricilarin sonuglari ile uyum igerisindedir. Calismamizda,
basaktaki basakcik sayisi ile bin dane agirhigir (r=-0.336*) arasinda olumsuz ve onemli bir iliski
bulunmustur. Ghosheh (1989)’de basaktaki basakg¢ik sayisi ile bin dane agirligi arasinda olumsuz iligki
belirlemist.

Basaktaki dane sayisi ile; bagaktaki bagakcik sayisi (r=0.558**), basaktaki dane agirligi (r=0.828*%*),
hektolitre agirhigr (=0.611*%*), dane verimi (r=0.479**) ve hasat indeksi (r=0.455%*) arasinda olumlu
ve 6nemli iligkiler, biyolojik verim (r=0.135) ve metrekaredeki basak sayist (r=0.176) arasinda ise
olumlu ancak 6nemsiz iligkiler belirlenmistir. Etan (1983), basaktaki dane sayisini artirmanin, bagaktaki
basakgik sayisini arttirmak ile miimkiin olabilecegi sonucuna varmistir. Ghosheh (1989) 6zellikle uygun
sartlarda, basaktaki dane sayisi ile, basaktaki dane agirligi ve basaktaki basak¢ik sayisi arasinda olumlu
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iligkiler oldugunu belirtmistir. Yine Mc. Neal (1978), basaktaki dane sayisinin dane verimini artirmada
dolayli bir etkiye sahip oldugunu bildirmistir. Shalaldeh (1984) basaktaki dane sayisi ile basaktaki
basakeik sayisi arasinda olumlu bir iliski belirlemistir. Etan (1983), Shalaldeh (1983) ve Yilmaz ve
Dokuyucu (1994a), basaktaki dane sayisi ile basaktaki dane agirligi arasinda olumlu ve 6nemli iligkiler
belirlemislerdir. Singh ve Stoskoph (1971) ve Oztiirk ve Akkaya (1994) gibi arastiricilar ise basaktaki
dane sayist ile dane verimi arasinda olumlu ve 6nemli iliskiler belirlemislerdir. Buldugumuz sonuglar
yukarida adi gecen biitiin bu arastiricilarin bulduklart sonuglar ile uyum igerisindedir. Caligmamizda,
basaktaki dane sayisi ile; bitki boyu (r=-0.317%*) ve bin dane agirhigi ( r=-0.472**) arasinda olumsuz ve
onemli iligkiler belirlenmistir. Singh ve Stoskoph (1971), basaktaki dane sayisi ile birlikte boyu arasinda
olumsuz ve énemli bir iliski belirlerken, Y1lmaz ve Dokuyucu (1994a) ve Oztiirk ve Akkaya (1994),
basaktaki dane sayisi ile, bin dane agirligi arasinda olumsuz ve Oonemli bir iligki belirlemislerdir.
Buldugumuz sonuglar yukarida adi gecen bu arastiricilarin bulduklart sonug ile uyum icerisindedir.

Basaktaki dane agirlig1 ile; basaktaki basakeik sayisi (r=0.537*%*), basaktaki dane say1s1 (1=0.828*%*),
hektolitre agirligi (r=626**), dane verimi (r=0.614%%*) ve hasat indeksi (r=0.467**) arasinda olumlu ve
onemli iliskiler, biyolojik verim (r=0.252) ve metrekaredeki basak sayisi (r=0.082) arasinda ise olumlu
ancak onemsiz, bitki boyu (r=-0.323*) arasinda olumsuz ve 6nemli iliskiler belirlenmistir. Geng (1974),
yaptig1 bir arastirmada, dane verimi ile en yakin iligkili karakterin basaktaki dane agirligi oldugunu
bildirmistir. Yine Geng (1978), basaktaki dane agirligi, basaktaki dane sayisi ve birim alandaki bagak
sayisinin dane verimini tayin eden unsurlar oldugunu ortaya koymustur. Shalaldeh (1984) ve Ghosheh
(1989), yaptiklar1 arastirmalarda basaktaki dane sayisi ile bagaktaki basakeik sayisi arasinda olumlu ve
onemli iligkiler belirlemiglerdir. Etan (1983), Shalaldeh (1984) ve Yilmaz ve Dokuyucu (1994a),
basaktaki dane agirlig1 ile basaktaki dane sayisi arasinda olumlu ve 6nemli iliskiler belirlemislerdir.
Yine Deshmukh ve ark. (1990) basaktaki dane agirlig1 ile dane verimi arasinda olumlu ve 6nemli iliskiler
belirlemistir.

Bin dane agirligi ile; basaktaki dane agirligi 6nemsiz diizeyde negatif bir iliski (r=-0.186) icerisinde
bulunmustur. Yine bin dane agirlig1 ile; basaktaki basakeik sayist (r=-0.336%*), basaktaki dane sayisi (r=-
0.472**) ve hektolitre agirligi (r=-0.277**) arasinda olumsuz ve 6nemli iligkiler, bitki boyu (r=0.241),
basak uzunlugu (r=0.118), biyolojik verim (r=0.241) ve dane verimi (0.056) ise olumlu ancak 6nemsiz
bir iliski icerisinde oldugu belirlenmistir. Ghosheh (1989), makarnalik bugdayin bazi melezlerinde bin
dane agirlig1 ile basaktaki dane agirhiginin orta diizeyde negatif bir iliski icerisinde oldugunu ortaya
koymustur. Ghosheh (1989) bin dane agirligi ile basaktaki bagak¢ik sayist arasinda olumsuz ve 6nemli
bir iliski belirlemistir. Yine, Yilmaz ve Dokuyucu (1994a), ve Oztiirk ve Akkaya (1994) gibi arastiricilar
da yaptiklar1 calismada, bin dane agirligi ile basaktaki dane sayis1 arasinda olumlu ve énemli bir iliski
belirlemislerdir. Deshmukh ve ark. (1990) ve Canayli (1980) bin dane agirligi ile dane verimi arasinda
olumlu bir iligki bulmuglardir. Bu sonuglar elde ettigimiz sonuglar1 desteklemektedir.

Hektolitre agirlig1 ile; bagaktaki basakeik sayisi (r=0.322%), basaktaki dane sayisi (r=0.611%%),
basaktaki dane agirligi (r=0.626**) ve hasat indeksi (r=0.724*%*) arasinda olumlu ve 6nemli, bitki boyu
(r=-0.650**), basak uzunlugu (r=-0.715**) ve bin dane agirlig1 (r=-0.277**) arasindaki iligkiler ise
olumsuz ve 6nemli bulunmustur. Yine hektolitre agirligi ile metrekaredeki basak sayisi (r=0.024) ve
dane verimi (r=0.326) arasinda ise olumlu ancak 6nemsiz iligkiler belirlenmistir. Geng ve ark. (1982),
hektolitre agirligi yiiksek olan gesitlerin dane verimlerinin de yiiksek oldugunu bildirmislerdir.

Biyolojik verim ile; metrekaredeki basak sayis1 (r=0.281%*), bitki boyu (r=0.400**), basak uzunlugu
(r=0.633**) ve dane verimi (r=0.767**) arasinda olumlu ve 6nemli iligkiler, basaktaki bagakc¢ik sayisi
(r=0.138), bagaktaki dane sayis1 (r=0.135), basaktaki dane agirligi (r=0.252) ve bin dane agirlig
(r=0.241) arasinda ise olumlu iligkiler bulunmustur. Caglar ve Akten (1994), biyolojik verim ile bitki
boyu arasinda olumlu ve dnemli bir iliski, Shamsuddin (1990) biyolojik verim ile dane verimi arasinda
olumlu ve onemli iligkiler belirlemistir. Buldugumuz sonuglarla bu arastiricilarin buldugu sonuglar
uyum igerisindedir. Calismamizda, biyolojik verim ile hasat indeksi (r=-0.424) arasinda olumsuz ve
onemli bir iligki tespit edilmistir. Caglar ve Akten (1994) de biyolojik verim ile hasat indeksi arasinda
olumsuz ve 6nemli bir iliski belirlemistir.

Hasat indeksi ile; basaktaki dane sayisi (r=0.455*%*), basaktaki dane agirligi (r=0.467**) ve hektolitre
agirligl (r=0.724**) arasinda olumlu ve 6nemli iliskiler, bitki boyu (r=-0.611%%), basak uzunlugu (r=-
0.694**) ve biyolojik verim (r=-0.424*%*) arasinda olumsuz ve 6nemli iliskiler, bagaktaki bagak¢ik sayist
(r=0.122) ve dane verimi (r=0.225) arasinda ise olumlu ancak dnemsiz iliskiler belirlenmistir. Caglar ve
Akten (1994), hasat indeksi ile bitki boyu ve biyolojik verim arasinda olumsuz ve 6nemli, Shamsuddin
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(1990) ve Singh ve Stoskoph (1971), hasat indeksi ile dane verimi arasinda olumlu iliski oldugunu
belirlemislerdir.

4. Sonuc ve Oneriler

Tarla denemelerinde giivenilir sonuglara ulagabilmek icin, arastirmalarin hi¢ degilse birkag yil
tekrarlanmasi gerekir. Yine de elde edilen bir yillik sonuglara gore bir yorum yapmak gerekirse Gediz-
75, Diyarbakir-81 ve Yavaros-79 makarnalik bugday cesitlerinin Kahramanmarag ydresi i¢in timitvar
olduklar1 sdylenebilir.

Dane verimi ile; incelenen karakterlerden basaktaki dane sayisi, basaktaki dane agirlig1 ve biyolojik
verim arasinda olumlu ve 6nemli iliskiler bulunmustur. Bu sonu¢ Kahramanmaras ekolojik sartlarinda
makarnalik bugday (Triticum durum Desf.) veriminin belirlenmesinde bu ii¢ karakterin onemli etkiye
sahip olduklarii gostermektedir. Bu nedenle, yoredeki makarnalik bugday yetistiriciliginde basaktaki
dane sayisi, basaktaki dane agirligi ve biyolojik verimin artirilmasi yollart arastirilmali, 1slah
calismalarinda bu durum g6z 6niinde bulundurulmali ve bu karakterler birer seleksiyon kriteri olarak
ele alinmalidir.
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Ozet

Burkina Faso, Bat1 Afrika'nin kalbinde yer alan denize kiyis1 olmayan bir iilkedir. 20 milyon niifuslu bir iilke olan
Burkina Faso, 274.200 km? yiizolgiimiine sahiptir. Ulkenin sinir komsular1 Mali, Nijer, Benin, Togo, Gana ve
Fildisi Sahili'dir. Burkina Faso'nun iklimi tropikaldir ve Sahelian, SudanoSahelian ve Sudainnienne olmak {izere
ii¢ (3) iklim bolgesinden olusur. Burkina Faso'nun ana gelir getirici faaliyetlerinden biri sebze sektoriidiir. Bu
faaliyet kirsal ve kentsel alanlarda yaygin olarak uygulanmaktadir. Tarimsal biiyiime ve yoksullugun azaltilmasi
i¢in 6nemli bir kaynak olarak kabul edilmektedir. Sebze sektoriinde %35'i dogrudan kadin olan 600.000'den fazla
kisiyi istihdam etmektedir. GSYIH'nin %5'inden fazlasiin katkistyla, iilke ekonomisine yilda 10 milyardan fazla
CFA (15.254.134 €) katkida bulunmaktadir. Burkina Faso'da 1.013.057 ton ile sogan iretilmekte, yetistirilen
sebzelerin %44 {inii olusturmaktadir. Sogandan sonra en ¢ok 1.411.237 ton domates, 19.547 ton lahana, 1.250.062
ton patlican, 79.617 ton marul,17.025 ton bamya, 8.114 ton biber, 6.169 ton havug, 4.192 ton salatalik, 2.962 ton
yesil fasiilye,1.101 ton sarimsak yetistirilmektedir. Houet, Oubritenga, Comoé¢, Passoré, Kénédougou, Ganzourgou
ve Mouhoun gibi iller genis iiretim alanlarmna sahiptir. Yerel tiikketim iiretim alanlarinda veya biiyiik kent
merkezlerinde yogunlasmaktadir. Ancak tiretimin ¢ogu Fildisi Sahili, Gana, Nijer, Togo ve Benin'e ihracat
edilmekte ve ana alicis1 Gana’dir. Sebze yetistiriciligi genellikle kurak mevsimde, 6zellikle hala arkaik olan
Burkina Faso ovalarinda uygulanan bir sektordiir. Fakat, yerel pazari etkileyen su eksikligi, yerel isleme sorunlari
ve devletten teknik ve finansal destek eksikligi gibi sorunlarla da kars1 karstyadir.

Anahtar Kelimeler: Sebze yetistiriciligi, Burkina Faso, tiretim

Abstract

Burkina Faso is a landlocked country located in the heart of West Africa. Burkina Faso, a country with a population
of 20 million, has an area of 274,200 km2. The border neighbors of the country are Mali, Niger, Benin, Togo,
Ghana and the lvory Coast. Burkina Faso's climate is tropical and consists of three (3) climatic zones: Sahelian,
SudanoSahelian and Sudainnienne. One of Burkina Faso's main income generating activities is the vegetable
sector. This activity is widely applied in rural and urban areas. It is recognized as an important resource for
agricultural growth and poverty reduction. In the vegetable sector, it employs more than 600,000 people, 35% of
whom are directly women. Contributes more than 10 billion CFA (€ 15,254,134) annually to the country's
economy, with a contribution of more than 5% of GSYiH. The most onion is produced in Burkina Faso with
1,013,057 tons and it constitutes 44% of the vegetables grown. After the onion, 1.411.237 tons of tomatoes, 19.547
tons of cabbage, 1.250.062 tons of eggplant, 79.617 tons of lettuce, 17.025 tons of okra, 8.114 tons of pepper,
6.169 tons of carrots, 4.192 tons of cucumber, 2.962 tons of green beans, 1.101 tons of garlic are grown. Provinces
such as Houet, Oubritenga, Comoé, Passoré, Kénédougou, Ganzourgou ve Mouhoun have large production areas.
Local consumption is concentrated in production areas or large city centers. However, most of the production is
exported to lvory Coast, Ghana, Niger, Togo and Benin, and Ghana is the main buyer. Vegetable growing is a
sector that is generally practiced in the dry season, particularly in the still archaic Burkina Faso plains. However,
it also faces problems such as lack of water, local processing problems, lack of technical and financial support
from the state, affecting the local market.

Keywords: Vegetable growing, Burkina Faso, production

Giris

Burkina Faso, tarim sektorii aktif niifusunun % 86'sindan fazlasim olusturan bir iilkedir (RGPH,
2006) ve gayri safi yurtici hasila (GSYIH) olusumuna katkisinin 1995 ve 2015 yillar1 arasinda ortalama
% 33 oldugu tahmin edilmektedir (IAP , 2016), kirsal kesimde uygulanmaktadir.

Sebze sektorii, 1990'lardan beri analizlerde 6nemli tarimsal biiyiime ve yoksullugun azaltilmasinin
bir kaynagi olarak ortaya ¢ikmistir. (EASYPol, 2007). Yavas yavas Burkina Faso'da ana gelir getirici
faaliyetlerden biri haline geldi. Burkina Faso'da sebze iiretimi, 6zellikle kurak mevsimde kara ve su
kaynaklarinin mevcudiyeti (genel olarak ovalarin varlig1) nedeniyle bir bélgeden digerine ve bir ilden
digerine esitsizlikle tim bolgelerde uygulanmaktadir. Kirsal ve kentsel alanlarda yaygi olarak
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uygulanmaktadir. Sogan, domates, lahana, yesil fasulye ve patateslerin hakim oldugu bahge bitkileri
tarimsal iiretimin yaklasik % 17'sini olusturmaktadir (World Bank, 2015).

Nord bolgesi, tahminen 4.844 siteden 842 sahayle veya tlilkede anket yapilan tiim sitelerin% 17,4"tiyle
en fazla sebze liretimi alanina sahiptir. Bunu 561 saha (ya da sahalarin % 11.6's1) ile Hauts-Bassins
bolgesi ve 523 saha (ya da% 10.8) ile Centre-sud bolgesi izliyor. Centre bolgesi, Sahel ve Cascades'ten
sonra sirasiyla 209 site (veya % 4.3) ve 242 site (veya % 5.0). (MAH, 2011).

Tarimsal bitylime ve yoksullugun azaltilmasi i¢in 6nemli bir kaynak olarak kabul edilmektedir. %
35'i dogrudan kadin olan 600.000'den fazla kisiyi istihdam etmekte ve ayni zamanda birgok dolayl is
(tliccar, nakliyeci, vb.) Yaratmaktadir. GSYIH'nin % 5'inden fazlasinin katkistyla, iilke ekonomisine her
yil 10 milyardan fazla FCFA (15.254.134 €) katkida bulunmaktadir (MAH, 2011).

Sebze iiretimi, ¢ok cesitli ekili sebzeler ile karakterizedir. Sulanan alanlarin ve rezervuarlarin
gelismesiyle, mahsuller yillar i¢inde istikrarl bir sekilde biiytidii. Aslinda, sebze yetistirmek i¢in ekilen
tim alanlar 1997'de 4.334 ha'dan 2014'te 46.529 ha'ya yiikselmistir (MARHASA, 2014) % 974
oraninda. Uretime gelince, 1997'de 79.772 tondan 2014'te % 1.304 artisla 1.120.203 tona cikt1. Sogan,
domates, marul ve lahana, Sekil 1'de gosterildigi gibi alan ve tonaj olarak iiretilen ana iirlinlerdir.
Burkina Faso'da yetistirilen ana sebze bitkileri digerleri arasindadir: domates (1.411.237 ton), patlican
(1.250.062 ton), sogan (1.013.057 ton), marul (79.617 ton) , lahana (19.547 ton), bamya (17.025 ton),
biber (8.114 ton), havug (6.169 ton), salatalik (4.192 ton), yesil fasulye (2.962 ton) , sarimsak (1.101
ton), ve digerleri (CIHEAM, 2009).

Burkina faso sebzeleri genellikle ¢ig (seritler halinde kesilmis, salatalarda kesilmis) veya Pisirilmis
(soslu, tek basina veya diger sebzeler ve / veya etle, gorbada) (Kindo, 2013).

m sogan

domates

marul

lahana
Kabak
Yerel pathcan

pathcan

Dolmalk biber

sofan yaprag

Sekil 1: Burkina Faso'da iiretilen sebze mahsullerinin tonaji (%) (2013/2014 kampanyasi). Kaynak :
MARHASA (2014)

Domates

Burkina Faso'da domates iiretimi ¢ok dnemli bir sosyo-ekonomik rol oynamaktadir. Kuru mevsimde
iretimi ¢ift¢ilerin 6nemli bir boliimiini kaplar ve iireticiler ve distribiitorler i¢in dnemli bir gelir tiretir.
2016-2017 kampanyas: sirasinda {retimi 23.054,45 ha alan iizerinde 200.518,93 ton olarak
gerceklesmistir (MAAH, 2017). 2010 yilinda sebzelerin % 23" ile sogandan sonra ikinci sirada yer
almaktadir (MASA, 2013).
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Ulkenin en biiyiik iiretim bdlgeleri Centre-Nord bélgesi (82.464 ton), Haut-Bassins bolgesi (43.905
ton), Centre-Ouest bolgesi (31.250 ton), Boucle du Mouhoun bolgesi (29.723 ton) ve Nord bolgesi
(26.300 ton) (Sekil 2).

Genellikle i¢ talebi kargilamak i¢in {iretilir. Bununla birlikte, Alt-bolgede (Gana, Fildisi Sahili, Togo)
pazarlarin varligi, soguk odalarin rehabilitasyonu ve Bobo-Dioulasso'daki meyve terminalinin
baslatilmasi, Burkina Faso'daki domates sektoriiniin gelisimini desteklemistir. (World Bank, 2015).

Domatesin parasal degerinin 17 milyon FCFA (25 bin € 'dan fazla) veya Burkina Faso'daki pazar
bahgeciligi cirosunun % 21'i oldugu tahmin edilmektedir (MAHRH, 2007). Bir {ireticinin 1 hektar
domates somiirdiigiinde elde ettigi net gelir, gelismemis bir alanda 376.141,70 FCFA (573,78 €) ve
diizenlenmis bir alanda 594.356,40 FCFA (906,65 €) 'dir (MAHRH, 2007). Burkina Faso'daki
domatesleri igin ana satin alma iilkeleri Gana (ana satin alma {ilkesi), Fildigi Sahili ve Togo'dur. Mayis
2017'de, 410 milyondan fazla FCFA (=630 bin euro) parasal degeri ile 500 tondan fazla taze domates
Gana'ya ihrag edildi (CILSS, 2017).

1 75% 1.51% 1,51% —1,37% ——0,76%

________————-
5,17%

Centre-Mord

28 ,48% )
B Y auts-Bassins

7.02%

7,12% ;

B centre Ouest
B goucle du Mouhoun

® Nord

' ¥ plateau central
B centre-Est
9,08% WEst
15,16% Sud-Ouest
10,26° 10,79%

Sekil 2: Burkina Faso'da domates iiretiminin ana bdlgeleri (2013/2014 kampanyasi). Kaynak:
(MARHASA, 2014).

Sogan, Bati Afrika'daki en dinamik bolgesel sektdrlerden biridir. Uretimdeki istikrarli artis,
iireticilere olan ilgisini gostermektedir. (IRED, 2013) PAFASP'a gore (2012) Burkina Faso, Nijerya,
Nijer ve Senegal'den sonra Bat1 Afrika'da sogan tireten iilkeler arasinda 4. sirada yer aliyor. Sogan kurak
mevsimde Burkina'min tiim illerinde {iretilen ana spekiilasyonlardir (SOCAMAD, 2008). Hasat
asamasina bagli olarak iki iiriin igerir. Sadece yapraklar1 hasat etmek i¢in iiretildiginde (yaprak sogan)
ve olgunlugun ampul olmasini beklersek, sogan ampuldan bahsederiz.

Bu nedenle, ulusal kuru sogan {iretiminin 242.258 tondan fazla olmasiyla alanin 11.449 ha (FAO,
2012) veya % 41.4'0 oldugu tahmin edilmektedir (DPSAA, 2011). Bu iretim, ulusal iiretime% 80
katkida bulunan bélgeler arasinda esit olmayan bir sekilde dagilmistir: Nord (65.384 ton), Hauts-Bassins
(29.968 ton), Boucle du Mouhoun (27.049 ton), Centre-Ouest (26.725 ton), Plateau Central (22.538 ton)
ve Centre-nord (21.696 ton). (FAO, 2012). Yaprak sogan yetistiriciligi gelince, gogunlukla Ganzourgou
ilinde yogunlagir ve iilkenin toplam tiretiminin% 43'line karsilik gelir, bunu Houet ve Kadiogo illeri
takip eder. 2004/05 kampanyasi1 i¢in ulusal iiretimin 6.546 ton oldugu tahmin edilmektedir. 310 hektarlik
ekim alani dahil olmak {izere 21t/ha verim. Bu iirlinlin satisi, yaprak sogan i¢in 399.253.765 CFA
karsisinda ampul sogan i¢in 4.379.357.525 CFA franki ciro yaratti. (EASYPol, 2007).

2003-2010 yillart arasinda sogan ihracati, Fildisi Sahili, ihra¢ edilen toplam hacimlerin % 58'ini isgal
eden ana ortaktir, bunu Nijer % 16, Gana % 13, Togo % 11, ve Italya igin yaklasik % 2. 2003-2010
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donemindeki ithalata gelince, Nijer toplam hacmin yaklasik % 80'ine sahip Burkina'nin ana ortagiydi,
onu Fildisi Sahili, Hollanda, Cin ve Gana takip ediyor.

Lahana

Ulusal lahana iiretiminin 107.476 ton oldugu tahmin edilmektedir, faaliyet alan1 yaklasik 2.438 ha
veya toplam sebze alaninin % 8,8'1 olup, bolgeler arasinda esit olmayan bir dagilim vardir. Merkez bolge
toplam iretimin 25.598 tonunu kaydederken, ardindan Hauts-Bassins ve Centre-Ouest bolgeleri
strastyla 19.070 ton (toplam lahana iiretiminin % 18'i) ve 14.096 ton (toplam lahana tiretiminin % 13,1'1)
iiretmektedir. Bu ti¢ bolge, ulusal iiretimin % 50'sinden fazlasini kapsiyor. (DPSAA,2011)

Cirosunun yaklasik 14,47 milyar FCFA veya pazar bahge {irlinleri satiglarinin toplam degerinin %
17,5'1 oldugu tahmin ediliyor.

Bolgeye bagl olarak kilogram basina ortalama fiyat 52 Fcfa / Kg ile 207 Fcfa / Kg arasinda
degismektedir. Lahana genellikle cogu sebze gibi yenir: Cig (seritler halinde kesilmis, salatalarda) veya
Pigirilmis (soslu, tek bagina veya diger sebzeler ve / veya etle, gorbada) (Kindo, 2013).

Kabak

Kabakla yetistirilen alan yaklagik 1.240 ha'dir ve bunun % 4.5'i toplam sebzeler alanidir. Kabak
alaninin yaklasik % 83'ti gogunlukta bes (05) bolgede yogunlagmistir: Centre-Est, Centre-Sud, Centre-
Ouest, Hauts-Bassins ve Plateau Central. Sud-Ouest (0.23 ha) ve Centre-Nord (2.72 ha) bolgeleri en
kiigiik kabak alanlarma sahiptir. Uretimi yaklasik 44.170 ton veya sebze iiretiminin % 5.9'udur. Kabak
tiretiminin % 80'inden fazlas1 Centre-Est (14.710 ton veya% 33), Centre-Sud (11.418 ton veya% 26),
Centre-Ouest (5.524 ton veya 13) %) ve Plateau Central (toplam kabak iiretiminin 5.060 veya % 11).
Sud-Ouest bolgesinde sadece 2 tonluk diisiik bir tiretim var.

Kabak, Burkina Faso'daki kurak mevsimde genellikle siddetli yagislara dayanmadigi ve ¢ok fazla 1s1
gerektirdigi i¢in yetistirilir. (Touré L.A., 2013.)

Biber

Biber, Burkina Faso'nun her yerinde ve yil boyunca meyveleri i¢in yetistirilir. Bununla birlikte,
uretimi disiiktiir, yaklasik 1.660 tonluk bir liretim de dahil olmak {izere yaklagik 152 hektarlik bir ekili
alan.

[ller arasindaki en biiyiik iiretici 496 tonla Boulgou'dur. Bunu, iiretimi 487 ton olarak tahmin edilen
Boulkiemdé, Nahouri, Zoundwéogo ve Sanmatenga illeri takip ediyor.

Genelde baharatli tadi, agizda yanmasi ve hatta dokunusuyla, biber biber bir¢ok Burkina Faso’lularin
giinliik diyetinde ¢ok takdir edilir. En ekili olan, tiknaz bir sekle ve akut bir noktaya sahip sar1 gesittir.

Biber pazarlama oran1 2004/2005 pazarlama y1li i¢in% 94 idi. Bu satis, tireticiler i¢cin 324.915.551
FCFA'lik bir ciroyu temsil ediyor. En yiiksek fiyat 982 Fcfa / kg ile Loroum'da, en disiik fiyat ise 25
fcfa / kg ile Gnagna'da kg basina ulusal ortalama 221 fcfa olarak gézlenmistir. (EASYPol, 2007).

Patates

Burkina Faso'da patates yetistiriciligi ¢ok eskidir ve onlarca yildir devam etmektedir. Kuru
mevsimde genel olarak kiiciik alanlarda bir¢ok sebze mahsulii gibi yetistirilir.

Ana tiretim alanlar1 digerleri arasindadir: Yatenga, Houet ve Sourou Ovasi. 135 hektarlik bir alanda
4.035 tondan fazla patatesle, tahmini cirosu 1 milyardan fazla CFA. (DIAKITE M., 2019)

Ekim aymdan Aralik ayma kadar tarlalar yapilmakta ve hasat Ocak-Mart aylar arasinda
yapilmaktadir. Ekili gesitler azdir ve Sahel ¢esidi hakimdir.

Baslangigta liiks bir iiriin olarak kabul edilen patates, hem kentsel hem de kirsal alanlarda niifusun
biiyiik bir kismu tarafindan giderek daha fazla tiiketilmektedir. Patates esas olarak iki sekilde yenir:
giiveg ve patates kizartmasi.

Doniigiim embriyonik ve zanaatkdr. Koruma olanaklar1 ¢ok sinirli, piyasa fiyatlarda onemli
yansimalar olan diizensiz bir sekilde tedarik ediliyor: bolluk doneminde fiyatlarin keskin diisiisii (Subat
- Mart'ta 150-200 FCFA / kg), artis iriin kit oldugunda hizlidir (birkag ay sonra 500 ila 700 FCFA / kg
arasinda).
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Su anda, yerel iiretimin yetersizligini telafi etmek i¢in miidahale eden (Mali ve Avrupa'dan) ithalattir.
Burkina Faso'dan komsu iilkelere patates ihracati marjinaldir. (Diakité L., Zida M., 2003).

Sonu¢

Burkina Faso'daki sebze tiiketiminin sektoriine patlican (1.250.062 ton), marul (79.617 ton), bamya
(17.025 ton), biber (8.114 ton), havug (6.169 ton), salatalik (4.192 ton), yesil fasulye (2.962 ton),
sarimsak (1.101 ton) gibi spekiilasyonlar bulunuyor. (CIHEAM, 2009).

Genel olarak, yerel sebze tiiketimi tretim alanlarinda veya biiyiik kent merkezlerinde
yogunlagsmaktadir (CIHEAM, 2009), ancak iiretimin ¢ogu Fildisi Sahili, Gana, Nijer, Togo ve Benin
gibi komsu tilkelere ihrag ediliyor. (leconomistedufaso, 2015).
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Ozet

Bu ¢alisma, organik tarim iireticileri ve hobi bahgeciligi yapan iireticiler i¢in agik tozlanan bir brokoli ¢esidi
gelistirmek amaci ile 2008-2014 yillar arasinda Yalova Atatiirk Bahge Kiiltiirleri Merkez Arastirma Enstitiisii’nde
yiiriitilmiistiir. Islah programinda kullanilan bitkisel materyal Afyonkarahisar, Aydin, Bartin ve Burdur illerinde
organik brokoli liretimi yapan iireticilerden toplanmistir. Calismada “Teksel Seleksiyon Islah™ programi takip
edilmis olup, seleksiyon galigmalari alt1 generasyon siirdiirilmiistiir. Durulmus ¢esit aday1 hatlar ile iki y1l verim
denemesi yapilmis olup 6ne ¢ikan hat Turag 77 ismi ile iiretim izni almistir. Cesit 6zelligi olarak bitki ana bagin
altinda yan baglar da olusturdugundan hasat periyodu olduk¢a uzun siirmektedir. Hasat zamani1 bitki boyu 30-35
cm olup baglar hasat olumuna fide dikiminden 62 giin sonra ulasmaktadir. Cesidin baslar1 yuvarlak sekilli olup
mavi yesil renklidir.

Anahtar Kelimeler: Brokoli, 1slah, organik tarim

Organic Broccoli (Brassica oleracea var. italica L.) Breeding

Abstract

The study was carried on in Yalova Atatiirk Horticultural Central Research Institute between 2008-2014. The aim
of the breeding program is to develop an open pollinated broccoli variety for organic farming. The small-scale
farmers would like to provide their own seed for a sustainable agriculture, but the hybrid varieties do not give this
opportunity to them. The broccoli population was collected for this study from Afyonkarahisar, Aydin, Bartin and
Burdur provinces in Tiirkiye. The single line selection breeding program was used. The selection had been
continued for six generations, and the yield experiment for two years. The variety candidate was registered and
named Turac 77. It has main and sprout heads hence the harvest period is very long, it is preferred variety by the
farmers. The average plant height at harvest time is 30-35 c¢cm, the head color is blue-green and round shape. The
harvesting time is very early (62 days).

Key Words: Broccoli, breeding, organic farming

Giris

Organik tarim, bir iiretim seklinden 6te yasam bi¢imidir. Yagamin devamliligini saglayan gidalarin,
disa bagli kaynaklardan temini yerine yerel kaynaklardan elde etmek, organik tarimda temel
yaklagimlardan biridir. Uretimin devamlilig1 ise girdilerin yerelden temin edilmesine baghdir. Bitkisel
iretimde ise ana girdi tohumdur. Aile ihtiyaci igin iretilen bitkinin tohumunun igletme igerisinde
iretilmesi siirdiriilebilir yerel gida temini i¢in énemli bir konudur. Bu nedenle agik tozlanan ¢esitler
kendi gidasin1 {iretmek isteyen kiiciik {ireticiler i¢in dnem arz etmektedir.

Brokoli (Brassica oleracea var. italica), morfolojik yapi itibariyle karnabahara ¢ok benzerlik
gostermekle beraber lahana grubu sebzeler arasinda ayri bir tiir olarak tanimlanir. Orijin merkezi
Akdeniz havzasi ve 6zellikle Akdeniz’in dogu kiyilari olarak belirtilmektedir. Buck, 1956; bu sebzenin
Yunan kiiltiiriinde 2500, Italya kiiltiiriinde ise 2000 yildan bu yana bilindigini belirtmektedir. Soz
konusu tiiriin, Akdeniz Bolgesi’nden ticaret yollartyla farkli bolgelere yayildigi diisiiniilmektedir.
Brokoli, 17.yy’da Ingiltere ve Kuzey Avrupa iilkelerinde, 18. yy’dan itibaren Ispanya’da yetistirilmeye
baslanmus, 19. yy’da kuzey Amerika’ya ulagmus, 20. yy’da ise tiim diinyaya yayilmistir. insan saglig
bakimindan 6nemli bir besin kaynagi oldugu farkli aragtirmacilar tarafindan ortaya konulduktan sonra
iiretim ve tiiketimine olan talep her gecen giin artmaktadir (Goémez-Campo ve Gustafsson, 1991,
Maggioni ve ark., 2010).

Brokoli igermis oldugu besin degeri nedeni ile son yillarda fonksiyonel gidalarin basinda
gelmektedir. 100 g taze brokolinin igermis oldugu vitamin ve mineral miktar1 Tablo 1°de verilmistir.
Ayni1 miktar brokoli ayrica; 4.30 g karbonhidrat, 3.03 g protein, 0.35 g yag, 3.42 g toplam lif ve 39 kcal
enerji icermektedir (Anonim, 2020a).
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DERNEG)

Tablo 1. Brokolinin besin degeri (100 g taze brokoli)

Vitaminler Mineraller
Isim Miktar (mg) isim Miktar(mg)
C 107.6 K 349
L-askorbik asit 104,8 P 99
Tiamin (B1) 0.069 Ca 49
Riboflavin (B2) 0.141 Na 10
Niasin (B3) 0.795 Mg 27
Piridoksin (B6) 0.227 Fe 1.22
Filokinon (K1) 0.11 Zn 0.63
Lutein (Antioksidant) 0.55 N 0.49
Beta karoten 0.99

Tiirkiye’de 2013 yilinda iiretilen toplam brokoli miktar1 34.649,00 ton iken 2019 yilinda 2.3 kat
artarak 84.920,00 ton olmustur (Anonim, 2020b). Uretimde tamamen hibrit ¢esitler kullanilmakta olup
veriler konvansiyonel tarim kosullarinda {iretilen brokoliye aittir.

Brokoli bitkisinin ilk formlar1 dallanan veya kii¢iik baslara sahip iken yapilan seleksiyon ¢alismalari
ile farkli irilikte kompakt yapili bas oOzellikleri gosteren cesitler gelistirilmistir (Gray, 1993).
Guniimiizde ticari ¢esitler iki gruba ayrilmaktadir Ticari degeri daha ¢ok olan tek ana basa sahip, bazen
ana bas altindan yaprak koltuklarindan kiigiik baglar olusturan tip calabrese tipi olarak
isimlendirilmektedir. Dal dal Bas olusturan (ilk formlarina benzeyen) brokoli tipi ise sprouting brokoli
tipi olarak isimlendirilmektedir (Anonim, 2018). Calabrese tipi brokoli gesitleri, ana basin hasadindan
sonra gelisen yan baglar ile iretimde stireklilik sagladigi i¢in organik tarim iireticileri, kendi gidasini
iiretmek iizere bir araya gelen insanlardan olusan gida topluluklar1 ve ev bahgeciligi yapan iireticilerin
tercih ettigi ¢esitlerdir.

Organik tarim az girdili ve disa bagl olmayan iiretim sistemidir. Bu iiretim sistemine uygun gesit
gelistirmek {izere 1slah programlarinin gelistirilmesini gerektirmektedir. Bu gerekliligi karsilamak tizere
Altine1 Cergeve Programi kapsaminda Avrupa Birligi iilkeleri isbirligi ile bir proje tamamlanmistir. S6z
konusu projede havug, lahana, brokoli, domates, biber, hiyar, turp, misir, patates bugday, misir ve arpa
tiirleri 1slah programlari iizerinde calisiimistir (Anonim 2020c). Ulkemizde, Sénmez ve Duman (2016),
organik tarim kosullarmma uygun sanayi domatesi hatlarmin gelistirilmesine yo6nelik bir ¢alisma
tamamlamiglardir.

Tiirkiye’de brokoli 1slah1 konusunda bir ¢alisma bulunmamakla beraber beyazbas lahana konusunda
gelistirilmis cesitler mevcuttur. ilk tescil edilen beyazbas lahana cesitlerinin 1slahinda Tekrarlamali
Teksel Seleksiyon Metodu kullanilmigtir. Seleksiyon kriteri olarak bas agirligi, bas ¢api, bas yiiksekligi,
bas sertligi, bas sertligi, rengi, bas sertligi ve dis yaprak ozellikleri degerlendirilmistir. Seleksiyon
asamasinda, elde edilen verilerin degerlendirilmesinde degistirilmis “Tartil1 Derecelendirme Metodu”
kullanilmistir. Giiniimiizde hibrit beyazbas lahana gesitlerinin gelistirildigi 1slah programlar1 mevcuttur
(Simsek ve Siirmeli, 1991, Karaagag ve ark., 2007; Salk ve ark., 2008).

Bu caligma organik tarim {ireticileri ve ev bahgesi iiretimi yapan lreticiler icin agik tozlanan bir
brokoli ¢esidi gelistirmek iizere ele alinmigtir.

Materyal ve Metot
Materyal

Bu calisma 2008-2014 yillar1 arasinda Atatiirk Bahge Kiiltiirleri Merkez Arastirma Enstitiisii
Miidiirliigii 1slah parsellerinde Yalova kosullarinda yiriitiilmiistiir. Bitkisel materyal, Afyonkarahisar
(Basmake1), Aydin (Davutlar, Merkez), Bartin ve Burdur illerinde organik tarim yapan treticilerin

brokoli iiretim bahgelerinden 2008 iiretim sezonunda tek bitki se¢imi yapilarak elde edilmistir. Bu amag
ile toplam 11 {iretici arazisi ziyaret edilerek 220 bitki toplanmistir.
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Metot

Islah metodu olarak “Fenotipik Tekrarlamali Teksel Seleksiyon Metodu” kullanilmistir (Demir,
1975). Seleksiyon kriterini, brokoli UPOV kriterleri olusturmustur (Anonim,1999 ve Anonim, 2018).
Bitki yetistiriciligi Organik Tarim Kanunu ve ilgili Yonetmelik esaslarina gore yapilmistir (Anonim,
2004 ve 2010).

2009-2011 yillart arasinda seleksiyon, 2012-2013 yilarinda 6n verim ve verim denemeleri ve 2014
yilinda ise kayit altina alma ¢alismalar1 yiiriitiilmiistiir. On verim denemesi; segilen 7 gesit aday1 ve 4
populasyon ile “Tesadiif Bloklar1 Deneme Desenine” gore 4 tekerriirlii olarak kurulmustur. Buradan
secilen cesit aday1 ve tireticiden (Afyonkarahisar) temin edilen popiilasyon (kontrol ¢esidi) ile verim
denemesi “Es Yapma Metodu” na gore 10 tekerriirlii olarak kurulmustur. Calismadan elde edilen veriler,
seleksiyon asamasinda “Tartili Derecelendirme Metodu”’na gore degerlendirilmistir (Simsek ve
Stirmeli, 1991). Degerlendirmeye esas alinan 6zellikler, gorece puanlari, 6zelliklerin sinif degerleri ve
puanlar1 Tablo 2’de verilmistir.

Tablo 2. Brokoli Cesit Gelistirme Calismasinda Kullanilan Tartili Derecelendirme Parametreleri
Ozelliklerin
Simif Degerleri Simif Puanlan
Cok kisa (0-20.00) 4
Kisa (20.01-40.00) 10
15 Orta (40.01-60.00)
Uzun (60.01-80.00)
Cok uzun (80.01-100.00)
Cok kisa (0-20.00)
Kisa (20.01-40.00)
5 Orta (40.01-60.00)
Uzun (60.01-80.00)
Cok uzun (80.01-100.00)
Yok veya cok az (0)
Az (1)
Yaprakta lop sayis1 (Adet) 5 Orta (2)
Cok (3)
Cok fazla (3¢)
Cok kisa (0.00-5.00)
Kisa (5.01-10.00)
15 Orta (10.01-15.00)
Uzun (15.01-20.00)
Cok uzun (20.01-25.00 ¢
Cok kiiciik (-< 5.00)
Kiigiik (5.01-10.00)
Bas cap1 (cm) 20 Orta (10.01-15.00)
Iri (15.01-20.00)
Cok Iri (20.01-25.00¢)
Krem
Gri yesil
Bas (Bas) rengi 10 Yesil
Mavi yesil
Menekse
Cok Erkenci (0-65)
Erkenci (66-95)
30 Orta (96-125)
Gegci (126-155)
Cok gecci (156-185)

Ozellikler Gérece Puanlar

Bitki yiiksekligi (Hasat
zamani) (cm)

[y
o|N(N|o |

Yaprak uzunlugu (Yaprak
sap1 dahil) (cm)

o

Bas (Ana Bas) olusum
(dallanma) yiiksekligi (cm)

o

Hlo|lavolBlo|savNslo|lolBlA|lo|w

o

Hasat olum zamani
(Bitkilerin %50’sinde) (giin)

V(A oo|BlsBleolovo

TOPLAM 100
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Bulgular ve Tartisma

2008 yilinda yapilan se¢imde siki yapili ve mavi-yesil renkli baslara sahip 20’ser bitki secilmistir.
Bu bitkiler Kasim ayinda araziye 2x2 m mesafe ile dikilmis ve her biri izolasyon kabinlerine alinmustir.
[k baharda havalarm 1sinmasi ile gigek acan bitkilerde elle tozlama yapilarak tek bitki tohumlart
almmustir. 2009 y1li Haziran ayinda hasat edilmistir. Elde edilen tohumlar Temmuz ayinin ilk haftasinda
ekilmistir. Gelisen fideler 100’er adet olmak iizere Eyliil aymin ilk haftas1 araziye dikilmistir. Dikimden
35-40 giin sonra bag olusumu baslamakta ve 55-65 gilinde hasat olumuna gelmektedir. Hasat olumuna
gelen bitkiler, Tablo 2°de verilen kriterler dogrultusunda degerlendirmeye tabi tutulmus, 830 ve daha
fazla puan alan 13 hat ile calisma devam ettirilmistir. Uretici katilimli yiiriitiilen 1slah programinim bitki
secim asamalarinda {ireticiler de hazir bulunmustur. Secilen bu hatlara ait 20’ser bitki 3x9 m’lik
kabinlerde hat ici serbest tozlanmaya birakilmistir.

2010 yilinda, ilkbaharda ¢igeklenen bitkiler elle tozlanmistir. Olgunlasan tohumlar Haziran ayinin
ilk haftasi hasat edilmistir. 13 hattan gelen tohumlar Temmuz ay1 basinda viyollere ekilmis ve fideler
(her bir hat igin 200 adet) Eyliil aymin ilk haftas1 araziye dikilmistir. Bas olusumu gerceklesince
seleksiyon kriterleri bakimindan degerlendirilmis ve her bir hattan amaca uygun, 910 ve {izeri puan alan
7’ser bitki secilmistir. Secilen bitkiler 2x2 m aralik ve mesafe ile araziye dikilmistir.

2011 yili ilkbaharinda ¢iceklenmeye baslayan 91 bitkide kendileme yapilarak tohum alimina
gidilmistir. Hasat edilen tohumlar Temmuz baginda viyollere ekilmistir. Her bir hatta ait 100 tohum
ekimi yapilmis diger tohumlar yedeklemek {izere muhafaza edilmistir. Araziye Eyliil basinda dikilen
bitkilerde bas olusumu tamamlaninca seleksiyon kriterleri bakimindan degerlendirme yapilmistir. Bu
seleksiyon asamasinda da {reticiler davet edilerek yaklasitk 9100 bitki igerisinden Tartili
Derecelendirme Metoduna gore yapilan puanlamada 910 ve yukari puan alan, 91 hattan 7 hat segilmistir.
Bu 7 hattin her birinden 20’se bitki se¢ilmis digerleri parselden uzaklagtirilmistir. Bu bitkiler 3x9 m’lik
izolasyon kabinlerine tohum almak iizere dikilmislerdir.

Sekil 2. Brokolide farkli yapilardaki baglar
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2012 yili ilkbaharinda gigeklenen bitkilerde hat igi serbest tozlama ile tohum alinmigtir. 7 hattan elde
edilen tohumlar, ilk elde edilen 4 populasyona ait tohumlar ile 6n verim denemesi kurmak iizere
ekilmistir. S6z konusu deneme, Tesadiif Bloklar1 Deneme Desenine gore 4 tekerriirlii ve her tekerriirde,
20 bitki olacak sekilde kurulmustur. Yapilan degerlendirme sonucunda Afyonkarahisar popiilasyon
kokenli bir hat cesit aday1 olarak belirlenmistir. Segilen hatta ait bitki 6zellikleri Tablo 3 ve Sekil 3°de

verilmistir.

Tablo 3. Brokoli Seleksiyon Kriterleri

No | Ozellik Aciklama
1 Bitki: Yiikseklik (Hasat zamani) Orta (40-60 cm)
Yaprak: Durus (Bas olusumu baglangicinda) Yari dik

Yaprak Uzunluk: Yaprak sap1 dahil)

Orta (30-60cm)

Yaprak: Eni

Dar (10-20 cm)

2
3
4
5 Yaprak: Lop sayisi (Adet)
6
7
8

yiiksekligine gére ana basin seviyesi

Az (1)

Yaprak ayasi: Rengi Mavi yesil

Yaprak ayasi: Rengin yogunlugu Koyu

Yaprak ayasi: Kenarda dalgalanma Orta
9 Yaprak ayasi: Kenarda dislilik Orta
10 | Yaprak ayasi: Kabarciklanma Yok veya cok az
11 | Yaprak sapi: Antosiyanin olusumu Yok
12 | Yaprak sapi: Uzunlugu Orta (10-15 cm)
13 | Sadece Calabrese tipi ¢esitlerde: Basin: bitki | Asagida

14 | Bas: Calabrese tiplerinde ana basin tabandan itibaren
dallanma uzunlugu (Gdvde harig)

Orta (10-15 cm)

15 | Bascapi

Iri (15-20 cm)

16 | Bas: Boyuna kesit sekli Dairesel

17 | Bas: Renk Mavi yesil

18 | Bas: Renk yogunlugu Koyu

19 | Bas: Antosiyanin olusumunun yogunlugu Cok hafif ya da yok
20 | Bas: Yumrulasma Kuvvetli

21 | Bas: Cigek tomurcuklarmn ¢ap1 Orta

22 | Bitki: Ikincil baglarin goriiniimii Orta

23 | Hasat olum zaman (Bitkilerin %50’sinde) (giin)

Cok Erkenci (0-65)

24 | Cigek: Renk

Orta sar1

Bu hatin 2013 yilinda tohum ftretimi yapilarak 2014 yilinda Atatiirk Bahge Kiiltiirleri Merkez
Arastirma Enstitiisii Mudiirliigii adina “Turag 77" ad1 ile kaydi yapilmustir.

Sekil 3. Turag 77 bas yapisi
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Turag 77 ¢esidinde bitki yapraklar tek loplu, yaprak kenarlar diglilik orta ve az dalgali, ana bag
yuvarlak sekilli olup siki yapilidir. Yaprak ve bas rengi koyu mavi yesil renklidir. Ana basin agirlig
ortalama 350-600 g’dir. Basin bitki {izerindeki konumu, bitki seviyesine gore asagidadir. Ana bas
hasadindan sonra yaprak koltuklarinda ortalama agirligi 75-90 g olan yan baglar gelismektedir. Bu
ozellik bitkilerde hasat periyodunu uzatmaktadir. S6z konusu 6zellik; kiigiik tireticiler ve ev bahgeciligi
yapan ireticilerin en ¢ok talep ettigi cesit 6zelligidir. Turag 77 erkenci bir cesit olup fide dikiminden
55-65 giin sonra hasat olumuna ulagmaktadir (Tablo 3 ve Sekil 1, 2 ve 3).

Vural ve ark., (2000); brokolide, ana bas agirligmin ¢esit 6zelligine bagli olarak 100-750 g ve bas
capinin ise 10-25 cm arasinda degisim gosterdigini bildirmektedir. Tiiketicilerin tercih ettigi bas iriligi
ise 300-400 g agirliginda olan baslardir. Yan siirgiinlerin iriligi 10-100 g ve Bas caplar1 ise 5-10 cm
olabilmektedir. Brokolide yetistirme periyodu cesitlerin erkenci, orta erkenci ve gecci olma durumuna
gore Ve iklim kosullarina bagli olarak fide dikiminden sonra 45-180 giin olabilmektedir. Hasat olumuna
gelme siirelerine bagli olarak brokoli gesitleri erkenci, gecci ve ¢ok gegei olarak siniflandirilmaktadir
(Vural ve ark., 2000; Besirli ve Sénmez, 2017).

Sonuc ve Oneriler

Turag 77 tlkemizde gelistirilen ilk a¢ik tozlanan cesittir. Organik tarim kosullarinda organik
sertifikali tohumluk {iretimi yapilarak organik brokoli iireticileri, kiiciik iireticiler ve ev bahgelerinde
kendi gidasini iiretmek isteyen tiiketicilerin tohumluk ihtiyacini karsilanmaktadir.
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Ozet

Tiirkiye asirlardir sert kabuklu meyve tiirlerine ev sahipligi yapmaktadir. Bunlar findik, ceviz, kestane, badem ve
antepfistigidir. Ulkemizde sert kabuklu meyve iiretim haritasina baktigimizda; Karadeniz kiyilar1 boyunca yogun
bir sekilde findik meyvesine rastlamaktayiz. Yaklasik 5000 yildir bu bdlgede insanlar findiktan gesitli sekillerde
yararlanarak gegimlerini saglamaktadirlar. Yurdumuzda tarihi findik kadar eskiye dayanan ceviz, yaklagik 3000
yildir bu topraklardadir. Insanligin meyvesinden, odununa kadar gesitli sekillerde yararlandig1 bilgisi kaynaklardan
edinilmektedir. Aydm ili basta olmak iizere Izmir, Bartin, Sinop ve ¢esitli Karadeniz illerinde kestane ekonomik
olarak tarim {iriinleri arasinda yerini almis ve halkin dnemli gecim kaynaklari arasmna girmistir. Ulkemizde
Karadeniz yiiksek yaylart disinda hemen her yerde gorebildigimiz badem ticari olarak son yillarda degeri bilinse
de Anadolu topraklarinda yiizlerce yildir tiikketilmektedir. Giineydogu Anadolu bdlgesinde kendisine yer bulan
antepfistig1, Etiler zamaninda kiiltiire alindig1 o zamandan bu yana taze tiikketimin yani sira kendisine birgok
geleneksel kullanim alani bulmustur. Topraklarimizdaki varligi bu kadar eskilere dayanan sert kabuklu meyveler,
her yiizyilda insanlik ile birlikte i¢ ice bir yasam siirmiistiir. Insanlar yasadig1 topraklara ad verme ihtiyaci
hissettiklerinde, ¢evrelerinde yogun olarak bulunan, siirekli etkilesim halinde bulunduklari bitkilerin isimleri
verdiklerini gérmekteyiz. Findik sadece Karadeniz bdlgesinde 56 yerlesim yerine ismini vermistir. Kestane ile
ilgili yer adlarmi arastirdigimizda Ege, Marmara, Karadeniz bélgesinde yetisen meyve, sadece bu bolgelerde
yerlesim yerleri adlar1 olarak kargimiza ¢ikmaktadir. Anadolu’da hemen her yerde karsimiza ¢ikan ceviz ve badem
ismine her bolgemiz ev sahipligi yapmistir. Glineydogu Anadolu’yu kendisine yurt edinmis antepfistigi, bu bolge
esas olmak iizere Marmara, Karadeniz ve Dogu Anadolu da aynmi adli yerlesim yerlerine rastlamaktayiz. Bu
calismanin amaci, ilkemizdeki sert kabuklu meyve tiirlerinin bulunduklar1 yorelerdeki 6nemini ortaya koymaktir.
Anahtar Kelimeler: Findik, ceviz, kestane, badem, antepfistigi, yerlesim yeri adlar

Given names and Distribution by Region Nut Types of Residential Areas in Turkey

Abstract

Turkey is home to the species are the nuts century. These are hazelnut, walnut, chestnut, almond and pistachio.
When we look at the hard-shell fruit production map in our country; We come across hazelnut fruit extensively
along the Black Sea coast. For nearly 5000 years, people in this region have been making their living by using
hazelnut in various ways. Walnuts, which are as old as hazelnuts in our country, have been in this land for nearly
3000 years. It is learned from the sources that humanity has benefited in various ways from fruit to wood. In the
province of Aydin, especially in Izmir, Bartin, Sinop and various Black Sea provinces, chestnut has taken its place
among the agricultural products economically and became one of the important livelihoods of the people.
Almonds, which we can see almost everywhere except in the high springs of the Black Sea in our country, have
been consumed in Anatolian lands for hundreds of years, although their value is commercially known in recent
years. Pistachio found its place in the Southeastern Anatolia region has found many traditional uses as well as
fresh consumption since it was cultured in the time of Etiler. The hard-shelled fruits, whose existence in our lands
are so ancient, has lived a life intertwined with humanity in every century. When people feel the need to name
their lands, we see that they give the names of the plants that are intensely in their environment and that they
constantly interact with. Hazelnut has given its name to 56 settlements only in the Black Sea region. When we
search for the names of places related to chestnuts, the fruit grown in the Aegean, Marmara, Black Sea regions
appear only as the names of settlements in these regions. Our region has hosted the name of walnut and almond,
which we encounter almost everywhere in Anatolia. Peanut, which has made Southeastern Anatolia a homeland,
we come across settlements of the same name in Marmara, Black Sea and Eastern Anatolia, mainly in this region.
The aim of this study is to reveal the importance of hard shelled fruit species in our country.

Keywords: Hazelnuts, walnuts, chestnuts, almonds, pistachia, place names
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1.Giris

Tiirkiye’de farkli cografik yapr ve ikliminin sagladig1 avantaj ile yabani ve kiiltiire alinmis 75’in
iizerinde meyve tiirii bulunmaktadir. Bir¢ok meyve tiiriiniin oldugu gibi sert kabuklu meyve tiirlerinin
de dogal yayilma alamdir (Ozbek, 1971). Ulkemizdeki 6nemli sert kabuklu meyve tiirleri ceviz, findik,
badem, kestane ve antepfistigidir.

Meyve igeriginin zengin besin maddesi ve agacindan degerli kerestelik malzeme elde edilen ceviz
(Juglans regia L.) iliman iklime sahip hemen her bdlgede yetisir (Moore ve Ballington, 1990). Ceviz
polen kalintilari, Giiney Ispanya, Italya, Fransa, Isvicre (Alpler), Bulgaristan (Rodop Daglari),
Yunanistan (Epiriis), Giineybati Tiirkiye ve Arnavutluk'ta buzul c¢agi déneminde var oldugunu
gostermektedir (Leslie ve McGranahan, 1998). Cevizin gen merkezi iizerinde bulunan Tiirkiye’de
insanlar yaklasik 3000 yildir ceviz tarimu ile ilgilenmektedir. Farsca da gauz olarak isimlendirilen ceviz,
Arapcaya cauz, eski Tiirkgeye de koz diye adlandirilmistir (Eren, 1999). Ceviz Igerigindeki degerli yag
asitleri, protein vitamin ve mineraller insanlarin hayatini devam ettirebilmesi i¢in 6nemli besin
kaynaklar1 arasinda yer almistir (Anonim, 2020a). Ceviz agaci kerestesinin dekoratif 6zelligi yan1 sira
uzun 6miirlii bir kerestedir. Anadolu da birgok tarihi yapilarda ceviz agaci kerestesine rastlanmaktadir
(Ozkan, 2014). Yapragimin tibbi olarak kullanimini ibni sina eserinde bahsetmistir. Halk hekimliginde
seker hastaligindan, kan temizleyici, istah agici, antiseptik gibi cesitli rahatsizliklarda, renk verme
0zelligi nedeniyle de ipliklerin boyanmasinda kullanilmistir (Asil ve Sar, 1987).

Karadeniz kiyilar kiiltiir findig1 olan Corylus avellana anavatani oldugu gibi, yerel ekonomik dneme
sahip C. colurna'ya da ev sahipligi yapmaktadir. Bélgede 440.000 ailenin geg¢imini saglayan findik,
bolge insani i¢in ayn1 zamanda bir yagam seklidir (Anonim, 2020b). Findik ve ¢otanak figiirlerini, ahsap
ve kilim desenlerinde kullanmuislar, siirgilinlerinden sepetler 6rmiislerdir (Yanar ve ark., 2011). Uygur
destanlarinda findik, Tanrinin insanlara bahsettigi kutsal meyvelerden biri olarak anilir (Ozkurt, 1950).
Kayseri-Kiiltepe kazisinda MO. 1700-2000 yillarma ait findik ticaretinin yapildigina dair kanitlar
bulunmustur (Fairbairn ve ark., 2014). Evliya Celebi, Trabzon-Giresun sehirleri arasinin findik agaglari
ile kapli oldugunu ve burada baris meyvesi olarak adlandirildigini yazmistir (Peker, 1960).

Anayurdu Orta Asya’nin kira¢ daglik arazileri olan badem, tarihgiler tarafindan kiltiirii eski Babil
de basladig1 bilinir. Iliman iklim meyvesi olan bademin Tiirkiye gen merkezlerindendir. Ulkemizde
Karadeniz yiiksek yaylalar1 disinda hemen her yorede yetisebilir (Kiiden ve Kiiden 2000). Tiirkiye’nin
giineyinde yapilan Cayénii hoyiigii kazisinda MO. 7.000 yillarma ait badem kalintilarina arastiricilar
rastlamiglardir (Braidwood ve ark., 1971). Meyve igerdigi yiiksek besin degeri yani sira, orta ¢agdan 18.
yy. kadar koyulastirici olarak kullanilmigtir (Mori ve ark., 2011; Albala, 2009). Baharin gelmesi ile ilk
uyanan agaglardandir.

Tiirkiye halk agzindan derleme s6zliigiinde, Borazan (2019)’ gore; badem, yoresel olarak degismekle
birlikte, bayam, boyam, payam, payem, paya, poyam olarak da halk arasinda bilinmektedir. Tiiketimine
daha taze iken baslanan bademin, meyve ici olgunlastikca hem cerezlik hem de endiistride bir¢cok
kullanim alani vardir. Siyanidrik asit i¢erigi nedeni ile ac1 tada sahip olan ac1 bademler, yagi ¢ikartilarak
kimya sanayinde pek ¢ok alanda kullanilmaktadir. Yesil kabuklarinin hayvanlar i¢in besleyici olmasi
nedeniyle hayvan yemi olarak degerlendirilirler (Ozgagiran ve ark., 2005).

Kestane 13 tiirii bilinen sert kabuklu meyvelerdendir. Bu tiirlerden 4 tanesi ekonomik 6neme sahiptir.
Bu 6nemli tiirlerden bir tanesi de Castanea sativa Mill. (Avrupa kestanesi) olup Tiirkiye’de Karadeniz
ozellikle Sinop, Kastamonu kiy1 bolgelerinde yogun olarak bulunur. Marmara ve Bati Anadolu da
1200m yuksekte bulunan kestane, buradan Antalya kiyilarina iner. Kastamonu’nun (Kastanis) adindan
gelmesi ve burada yogun kestane agaglarinin varligi, kestanenin anavatani Tiirkiye topraklari oldugu ve
buradan Yunanistan, Giiney Italya ve Ispanya ya gotiiriildiigii sdylenmektedir (Soylu, 1984). Meyveleri
kestane sekeri, kestane unu gibi islenerek gida sanayisinde tiiketilmektedir. Kerestesi, suya dayanikli,
uzun lifli, dekoratif ve kolay egilip biikiilebilir yapida oldugu igin birgok alanda tercih edilmektedir
(Anonim, 2013). Odun ve kabugunda bulunan tanen dericilikte kullanilmaktadir (Ozgagiran ve ark.,
2007).

Etiler doneminde Giineydogu Anadolu’da kiiltiire alinan Antepfistig1 (Pistacia vera L.), Giineydogu
Anadolu, Akdeniz, Ege ve gegit bolgelerde (Kuzey Akdeniz, Orta Anadolu, I¢ Ege) rastlanilir (Ozbek,
1978). Ticaretinin Sam ili ile yapilmasi nedeni ile 1940 kadar bu ad ile taninmistir (Anonim, 2020c).
Lezzetli tad1, disiik seker, yiiksek yag ve protein i¢erigine sahip meyve, yesil altin ve krallarin meyvesi
olarak da taninmaktadir (Ayfer, 1990). Vavilov'un tanimladig1 gibi Ayfer (1959)’e gore; Orta Asya
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(Hindistan’in kuzeyi, Afganistan, Tacikistan) ve Yakin Dogu (Anadolu, Kafkasya, Iran ve
Tiirkmenistan) olmak iizere 2 gen merkezi bulunmaktadir. Tiirkiye Yakin Dogu gen merkezi iizerindedir
(Anonim, 2007). Tirkiye’de yetistiriciligi Tiiik, (2018) verilerine gore, %90’1 Giineydogu Anadolu
bolgesi olmak tizere, Akdeniz, Ege ve gegit bolgelerde yetistiriciligi yapilmaktadir. Meyvesi tatli, pasta,
cerez tiiketimiyle iilke ekonomisi acisindan degerli olmasinin yaninda, yag icerigi ve reginesi ile tip
alaninda da 6nemli bir meyvedir. Recinesi, tip alaninda antik zamanlardan giiniimiize kadar
kullanilmistir (Tous ve Ferguson, 1996).

Yer adlari o yore hakkinda bilgi edinmemizde etkili birer kaynak gorevi listlenmektedir. Tiirkiye’de
yerlesim yeri adlart incelediginde; tarihi gecmislerinden, yorenin cografi ozelliginden, ekonomik
ugraslardan etkilendigi goriilmektedir. Arastiricilardan edinilen bilgilere gore, bu topraklarda gecmisi
yiizlerce y1l dncesine dayanan sert kabuklu meyvelerin varligi bilinmektedir. insanlarin meyvelerinden,
yapraklarindan ve kerestesinden yararlandiklar1 goriilmektedir. Taze tiiketimin yaninda, halk hekimligi
alaninda ge¢misten giliniimiize kullanildig1 bilinmektedir.

Bu ¢aligmamizin amaci, Tiirkiye’de yerlesim yeri adlarini inceleyerek, bunlardan kag¢ tanesinin hangi
sert kabuklu meyve isimlerini olusturdugunu ve o yerlesim yerinde bu sert kabuklu meyvelerin, buradaki
yasayan insanlar ve iilkemiz i¢in 6nemini ortaya koymaktir.

2.Materyal ve Metot

Tiirkiye’de sert kabuklu meyve isimlerini igeren yerlesim yerlerinin adlar1 bolge, il, ilge, kdy, belde,
mabhalle ve bagli birimleri e-icisleri.gov.tr internet adresinden detayli olarak incelendi. I¢isleri Bakanlig
(2020), Tiirkiye’de 7 bolge ve 81 il, 922 ilge, 18291 kdy, 386 belde, 32164 mahalle, 23906 bagh
birimleri bulunmaktadir. Sert kabuklu meyve isimlerini tasiyan yerlesim yerleri, ceviz, findik, badem,
kestane, antepfistigi olarak gruplandirildi. Her bir meyve kendi i¢inde bdlge, il, ilge, kdy, belde, mahalle,
bagli birim olarak ele alinip degerlendirildi.

3.Bulgular ve Tartisma
3.1. Ceviz ile ilgili Yerlesim Yeri Adlar

Cevizile ilgili yer adlar1 arastirilirken, Tiirkge de ceviz anlamina gelen koz ve koz isminden tiiretilen
isimlerde aragtirilmistir. Ceviz ismi ile ayni isimli yerlesim yerlerini, bolgeler ve diger mahalli idari
birimlere gore siniflandirma yapilmistir. Bolgelerimize gore incelendiginde; 27’sinin Marmara,
104’{iniin Karadeniz, 18’inin Akdeniz, 25’inin Ege, 31’inin I¢ Anadolu, 47’sinin Dogu Anadolu,
19°’unun da Gilineydogu Anadolu boélgesinde oldugu saptanmistir. Miilki idare bolimleri
siniflandirilmasinda incelendiginde; 4 ilge, 92 kdy, 100 mahalle, 73 bagl yerlesim yerinin adlarinin
ceviz ve koz dan tiiretilen isimlerin verildigi bulunmustur (Cizelge 1). Yedi bolgemizin hepsinde bu
isme rastlanmig, toplam 271 tane yerlesim yerinde ceviz ve ceviz ile ayni anlamda koz ismi yerlesim
yeri adi olarak kullanildigi bulunmustur. Biiyiik cogunlugu Karadeniz bolgesinde olmak iizere daha
sonra strasi ile Dogu Anadolu, I¢ Anadolu, Marmara, Ege ve Akdeniz bélgesi oldugu bulunmustur.
Karadeniz bolgesinde en fazla ceviz ismi kullanilan yerlesim yerinin Kastamonu ili oldugu bulunmustur.
flde 16 tane bulunan yerlesim yerlerinden 12 tanesi koz ve kozdan tiiretilen isimlerden verilmistir. 4
tanesi ise ceviz ve cevizden tiiretilen yer adlan olarak karsimiza ¢ikmaktadir. Toplam 176 yerlesim
yerinin isimleri koz ve kozdan tiiretilmistir. Cevizin eski Tirkgedeki karsiliginin kullanilmis olmasi,
iilkemiz topraklarinda ceviz agaglarinin varliginin yillar 6ncesine gittigi sonucunu ¢ikarabiliriz. Tiirkiye
ceviz liretim haritasim1 inceledigimizde ise; Tiitkk (2019), verilerinde yedi bolgemizde de iiretim
yapildigin1 gorebilmekteyiz.

3.2. Findik ile Ilgili Yerlesim Yeri Adlari

Findik ismi ile ayni isimli yerlesim yerlerini inceledigimizde, 11’inin Marmara, 56’sinin Karadeniz,
7’sinin Akdeniz, 2’nin Ege, 5’inin i¢ Anadolu, 15’inin Dogu Anadolu, 1’inin de Giineydogu Anadolu
bolgesine ait oldugu goriilmektedir. Miilki Idare béliimleri siniflandirmast incelendiginde; Findik isimli
ilimiz olmadig, 1 ilge, 28 kdy, 1 belde, 32 mahalle, 35 bagl yerlesim yerlerinin ismi findik ya da findik
isimlerinden gogaltilmistir (Cizelge 1). Yedi bolgemizde findik ve findiktan tiiretilen toplam 97 yerlesim
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yeri isimlerine rastlanmistir. 56 yerlesim yeri ismi ile en fazla Karadeniz bolgesinde findik ve findiktan
tiiretilen isimlere rastlanilmistir. Findik Karadeniz bolgesinde yasayan insanlar icin adeta yasam sekli
bir kiiltiir bicimi oldugu bilinmektedir. Karadeniz bdlgesinde ise en fazla; Kastamonu, Giresun ve
Corum illerinde 8 tane yerlesim yerine ismini verdigi arastirmalardan elde edilmistir.

3.3. Badem ile Ilgili Yerlesim Yeri Adlart

Badem ismi ile ayni isimli yerlesim yerlerini arastirdigimizda, 10’unun Marmara, 12’sinin
Karadeniz, 14’linlin Akdeniz, 16’sinin Ege, 11’inin Ic Anadolu, 14’{iniin Dogu Anadolu, 10’unun
Glineydogu Anadolu bolgesine ait oldugu tespit edilmistir. Miilki idare boliimleri siniflandirilmasinda
ise; Il isminin hi¢ yer almadigy, 3 ilge, 30 kdy, 43 mahalle, 11 bagh yerlesim yeri isminin badem ve
badem ile ayni anlamda olan, payam, bayam, paya isimlerinden olustugu goriilmektedir (Cizelge 1).
Yedi bolgemizin her birinde badem ve badem ile ayni anlamda (payam, paya vb.) isimler ile yerlesim
yerlerine rastlanilmistir. Toplam 87 yerlesim yeri bu sert kabuklu meyvenin adini almistir. En fazla Ege
bolgesi 16 yerlesim yerine badem ve badem ile es anlamli bayam ve paya isimleri ile ev sahipligi
yapmistir. Bolge igerisinde ise en fazla Afyonkarahisar ve Kiitahya’da 4 yerlesim yeri tespit edilmistir.

3.4. Kestane ile Ilgili Yerlesim Yeri Adlart

Kestane ismi ile ayni1 isimli yerlesim yerlerini inceledigimiz 7’si Marmara, 25’1 Karadeniz, 1’1 Ege
bolgesinde bulunmaktadir. Diger bolgelerimizde bu isme rastlanilmamistir. Miilki idare boliimleri
siniflandirmasi incelendiginde; 6’s1 kdy, 14’1 mahalle, 13’{ bagli birimlerde bulunmus, il, ilge ve belde
isimleri olarak rastlamlmamistir (Cizelge 1). Ulkemizde sadece ii¢c bolgemizde rastlanilan Kestane ismi
toplamda 33 yerlesim yerine adin1 vermistir. Sinop ilinde kestane, kizilca, kizilcalik ve kozak, Artvin
ve Rize de ise pus olarak yoresel isim ile isimlendirilir (Okan ve ark., (2017). Sinop-Duragan ilgesine
bagl Kizilcapelit koyli ve Sinop-Gerze-Abdaloglu’na bagli birim olan Kizilcali, Sinop-Boyabat-
Tirnali’ya bagli birim olan kozak yerlesim yerlerini ve Rize-Cayeli-Yanikdag‘a bagl birim Pusurlu’yu
da dahil edebiliriz. Kastamonu (Kastanis) ilinin adinin da kestaneden tiiretildigi ve kestanenin ilk kiiltiire
alindig1 yer olarak ifade edilmektedir (Soylu, 1984). Bu durumda toplam yerlesim yeri sayimmiz 38 “dir.
En fazla Karadeniz bdlgesinde, Sinop ilinde 7 yerlesim yeri adinin kestane ve kestaneden tiiretilen
isimler oldugu bulunmustur. Sinop iline bagl Tirkeli ve Ayancik ilgeleri dnemli kestane iireticisi
konumundadir (Karadeniz, 2011). Sinop ilindeki isimlerden 6 tanesi Tiirkeli ve Ayancik ilgelerine ait
yerlesim birimleridir. Ege ve Akdeniz bolgelerinde yerel olarak yetistirilmesi ile daha ¢ok buralarda
kiiltiirii yapilir (Yaltirik, 1993). Karadeniz bolgesinde kayingiller ile karigik mesgere halinde ormanlik
alanlarda kendine yer edinmistir. Uretim miktar1 Ege bolgesinde Karadeniz bolgesinden daha fazladir
(Tiik, 2019). Karadeniz bolgesinde daha fazla yerlesim yerine isim sahipligi yapmistir. Karadeniz
bolgesindeki kestane ormanlarindan, kereste, kestane bali gibi farkli tiriinler iireterek insanlar bunlari
amaglart i¢in kullanmiglardir. Kestane ormanlari bu yorede insanlar icin kiiltiir olusturmustur. Bu
nedenle bu bdlgede isim ev sahipliginin daha (¢ok) oldugu diisiiniilebilir.

3.5. Antepfistigu ile Ilgili Yerlesim Yeri Adlary

Antep fistig1 ismi ile aymi isimli yerlesim yerlerini arastirdigimizda 1’1 Marmara, 2’si Karadeniz, 1’1
Dogu Anadolu, 6’s1 Giineydogu Anadolu bdlgelerinde oldugu goriilmiistiir. Akdeniz, Ege, I¢ Anadolu
bolgelerinde bulunmamuistir. Miilki idare béliimleri siniflandiriimasinda ise, 3 kdy, 6 mahalle ve 1 bagh
birimlerde bulunmustur (Cizelge 1). il, ilge ve belde olmadig: goriilmiistiir. Sadece dért bolgemizde
rastlanilan bu isim toplamda 10 yerlesim yerinde kullanilmistir. En fazla Giineydogu Anadolu
bolgemizde, Sanlurfa ve Mardin 2 yerlesim yeri ile ev sahipligi yapmistir. Tiiik, 2004-2019 yillart
arasinda 15 yillik verilerine gore 45 ilde tiretimi yapilmaktadir. Yogun olarak Giineydogu illerimizde
iiretimi gerceklesmektedir. Giineydogu Anadolu illerinde yesil altin olarak tabir edilir. Ilk defa kiiltiire
alindig1 topraklar olmasi bu bolge insanlari icin meyveyi 6zel kildig1 buralarda yerlesim yerlerine ev
sahipligi yaptig1 diisiiniilebilir.
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Cizelge 1. Ceviz, findik, badem, kestane ve antepfistigi1 isimli yerlesim yerlerinin bolgeler ve miilki
idare boliimlerine gore dagilimi
Table 1. Distribution of walnuts, hazelnuts, almonds, chestnuts and pistachios according to regions and
administrative units

Sert

Yerlesim Yerlerinin Bolge icerisinde Miilki idare Birimlerine Dagilim1

l\ﬁzs\ljé(lg:r Bolgeler Marmara Karadeniz Akdeniz  Ege Anziiéolu A?gg(l)llu GK?}%%‘E"
il 0 0 0 0 0 0 0
ilge 1 1 1 0 0 0 1
Koy 7 35 5 7 10 21 7
Ceviz
Belde 0 1 0 0 0 0 0
Mahalle 18 23 11 15 13 12 9
Bagh 1 44 1 3 8 14 2
il 0 0 0 0 0 0 0
flge 0 1 0 0 0 0 0
Findik Koy 1 20 0 2 2 3 0
Belde 0 0 0 0 0 1 0
Mahalle 10 10 5 0 2 4 0
Bagh 0 25 2 0 1 7 1
il 0 0 0 0 0 0 0
ilge 0 0 2 1 0 0 0
Badem Koy 3 6 4 4 4 7 2
Belde 0 0 0 0 0 0 0
Mahalle 7 0 8 10 7 4 7
Bagl 0 6 0 1 0 3 1
il 0 0 0 0 0 0 0
Ile 0 0 0 0 0 0 0
Kestane Koy 1 5 0 0 0 0 0
Belde 0 0 0 0 0 0 0
Mahalle 6 7 0 1 0 0 0
Bagh 0 13 0 0 0 0 0
il 0 0 0 0 0 0 0
Ile 0 0 0 0 0 0 0
Antep Koy 1 1 0 0 0 0 1
Fisugi Belde 0 0 0 0 0 0 0
Mahalle 0 1 0 0 0 0 5
Bagh 0 0 0 0 0 1 0
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Cizelge 2. Ceviz ile ayni isimli yerlesim yerleri
Table 2. Settlements with the same name as walnuts

Ceviz Isimli Yerlesim Yerleri

Yerlesim Yeri Ad1 Bagh Oldugu il Bulundugu Bolge Birim Tipi
Kozan Adana Akdeniz flge
Cevizpimar Adiyaman - Gerger Giineydogu Anadolu Koy
Kozagaci Adiyaman - Gerger - Onevler Giineydogu Anadolu Bagh
Kozagag Adiyaman - Kahta Giineydogu Anadolu Koy
Kozan Adiyaman - Merkez Gilineydogu Anadolu Koy
Kozluca Afyonkarahisar - Hocalar Ege Koy
Cevizli Afyonkarahisar - Iscehisar Ege Koy
Kozluca Afyonkarahisar - Merkez Ege Koy
Yalnizceviz Aksaray - Merkez Ic Anadolu Koy
Siracevizler Amasya - Merkez Karadeniz Koy
Kozalan Amasya - Merkez - Kizilkiglacik Karadeniz Bagh
Cevizdibi Amasya - Suluova - Suluova-ilge Merkezi Karadeniz Mahalle
Kozluca Amasya - Tagsova Karadeniz Koy
Kozalan Amasya - Tasova - Algakbel Karadeniz Bagli
Kozayag1 Ankara - Akyurt - Akyurt-ilge Merkezi Ic Anadolu Mahalle
Kozagag Ankara - Beypazari - Beypazari-ilge Merkezi Ic Anadolu Mahalle
Kozalan Ankara - Beypazari - Beypazari-ilge Merkezi I¢ Anadolu Mahalle
Cevizlidere Ankara - Cankaya - Cankaya-flge Merkezi I¢ Anadolu Mahalle
Cevizli Antalya - Akseki - Akseki-Tlce Merkezi Akdeniz Mahalle
Kozagaci Antalya - Giindogmus - Giindogmus-ilge Merkezi Akdeniz Mahalle
Kozagaci Antalya - Korkuteli - Korkuteli-Ilce Merkezi Akdeniz Mahalle
Cevizler Antalya - Manavgat - Manavgat-ilge Merkezi Akdeniz Mahalle
Kozagaci Antalya - Serik - Serik-Tlce Merkezi Akdeniz Mahalle
Kozan Antalya - Serik - Serik-Tlce Merkezi Akdeniz Mahalle
Cevizlik Artvin - Ardanug Karadeniz Koy
Kozluca Artvin - Arhavi - Balikli Karadeniz Bagli
Cevizlik Artvin - Arhavi - Kestanealan Karadeniz Bagli
Kozyaka Artvin - Borgka - Muratli Karadeniz Bagli
Cevizli Artvin - Savsat Karadeniz Koy
Cevizlik Artvin - Yusufeli Karadeniz Koy
Cevizli Artvin - Yusufeli - Cevreli Karadeniz Bagl
Kozdere Aydin - Nazilli - Nazilli-llge Merkezi Ege Mahalle
Kozoren Balikesir - Altieyliil - Altieyliil-Iice Merkezi Marmara Mahalle
Kozderegiivem Balikesir - Altieyliil - Altieyliil-Iice Merkezi Marmara Mahalle
Kozpmar Balikesir - Bigadig - Bigadig-Tlge Merkezi Marmara Mahalle
Kozlu Balikesir - Sindirgi - Sindirgi-Tlge Merkezi Marmara Mahalle
Kozcagiz-Bucak Merkezi Bartin - Merkez Karadeniz Belde Belediyesi
Kozanl Bartin - Ulus Karadeniz Koy
Kozluk Batman Giineydogu Anadolu ilge
Cevizli Batman - Gerciis Giineydogu Anadolu Koy
Kozlu Batman - Gerciis Giineydogu Anadolu Koy
Cevizli Batman - Sason Giineydogu Anadolu Koy
Kozluk Bayburt - Merkez Karadeniz Koy
Kozpinar Bilecik - Boziiyiik Marmara Koy
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Cizelge 2 Devami
Ceviz Isimli Yerlesim Yerleri
Yerlesim Yeri Ad1 Bagh Oldugu il Bulundugu Bélge Birim Tipi
Cevizli Bingol - Adakli Dogu Anadolu Koy
Kozlu Bingol - Adakli Marmara Koy
Kozlu Bingol - Adakli - Kozlu Dogu Anadolu Bagli
Kozankaya Bingol - Geng - Sehitkdy Dogu Anadolu Bagh
Cevizli Bitlis - Adilcevaz - Adilcevaz-ilge Merkezi Dogu Anadolu Mahalle
Cevizyatagi Bitlis - Giiroymak Dogu Anadolu Koy
Cevizli Bitlis - Hizan - Kalkanl Dogu Anadolu Bagli
Cevizdal Bitlis - Merkez Dogu Anadolu Koy
Kozdere Bolu - Géyniik - Orencik Karadeniz Bagli
Kozlu Bolu - Merkez Karadeniz Koy
Kozagaci Burdur - Bucak - Karaot Akdeniz Bagli
Kozagac Burdur - Cavdir Akdeniz Koy
Kozluca Burdur - Merkez Akdeniz Koy
Kozdere Bursa - Yenisehir - Yenisehir-ilce Merkezi Marmara Mabhalle
Siracevizler Bursa - Yildirim - Yildirim-flge Merkezi Marmara Mahalle
Kozlu Canakkale - Ayvacik Marmara Koy
Cevizliburun Canakkale - Ayvacik - Bahcedere Marmara Baglh
Kozgesme Canakkale - Biga Marmara Koy
Cevizli Canakkale - Gelibolu Marmara Koy
Kozatan Cankirt - Sabandzii - Kamigkoy I¢ Anadolu Bagh
Cevizli Corum - Bayat Karadeniz Koy
Kozveran Corum - Tskilip - Asarcik Karadeniz Bagl
Kozéren Gorum - Tskilip - Asagiseyhler Karadeniz Bagl
Kozoren Corum - Mecitozii Karadeniz Koy
Kozluca Corum - Merkez Karadeniz Koy
Kozanoglu Corum - Merkez - Aksungur Karadeniz Bagli
Cevizli Corum - Oguzlar Karadeniz Koy
Cevizli Corum - Ortakdy Karadeniz Koy
Cevizli Denizli - Cameli - Cameli-llge Merkezi Ege Mahalle
Kozlar Denizli - Tavas - Tavas-ilge Merkezi Ege Mahalle
Kozan Diyarbakir - Sur - Sur Giineydogu Anadolu Mahalle
Cevizlik Diizce - Golyaka - Hamamiistii Karadeniz Bagli
Kozluk Diizce - Merkez Karadeniz Koy
Kozluk Diizce - Merkez - Musababa Karadeniz Bagh
Kozkdy Edirne - Kesan Marmara Koy
Cevizlik Elazi1g - Kovancilar - Baggiilii Dogu Anadolu Bagl
Kozpimnar Elazig - Maden - Sagrili Dogu Anadolu Bagh
Cevizdere Elaz1g - Merkez Dogu Anadolu Koy
Kozluk Elaz1g - Merkez Dogu Anadolu Koy
Cevizlik Elaz1g - Merkez - Korucu Dogu Anadolu Bagl
Kozluca Erzincan - ilig Dogu Anadolu Koy
Cevizlik Erzincan - Kemah Dogu Anadolu Koy
Cevizli Erzincan - Kemah - Cevizlik Dogu Anadolu Bagh
Kozlupar Erzincan - Kemaliye Dogu Anadolu Koy
Cevizli Erzincan - Merkez Dogu Anadolu Koy
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Cizelge 2 Devami
Ceviz Isimli Yerlesim Yerleri
Yerlesim Yeri Ad1 Bagh Oldugu il Bulundugu Bélge Birim Tipi
Cevizlidere Erzurum - Pazaryolu - Pazaryolu-ilce Merkezi Dogu Anadolu Mahalle
Kozlu Erzurum - Pazaryolu - Pazaryolu-ilce Merkezi Dogu Anadolu Mahalle
Cevizli Erzurum - Uzundere - Uzundere-ilce Merkezi Dogu Anadolu Mahalle
Kozlu Eskisehir - Mihaliggik - Mihaliggik-ilge Merkezi Marmara Mahalle
Cevizli Eskisehir - Seyitgazi - Seyitgazi-llce Merkezi I¢ Anadolu Mahalle
Kozlubel Eskisehir - Tepebasi - Tepebasi-ilge Merkezi I¢ Anadolu Mahalle
Kozkay1 Eskisehir - Tepebasi - Tepebasi-Iice Merkezi I¢c Anadolu Mabhalle
Kozdere Gaziantep - Islahiye - Islahiye-ilge Merkezi Giineydogu Anadolu Mahalle
Cevizli Gaziantep - Sahinbey - Sahinbey-Ilce Merkezi Giineydogu Anadolu Mahalle
Kozanli Gaziantep - Sahinbey - Sahinbey-flge Merkezi Giineydogu Anadolu Mahalle
Kozluca Gaziantep - Sahinbey - Sahinbey-flge Merkezi Giineydogu Anadolu Mahalle
Kozluyazi Gaziantep - Sehitkamil - Sehitkamil-flge Merkezi Giineydogu Anadolu Mahalle
Kozluk Giresun - Bulancak - Yalikoy Karadeniz Bagli
Kozkdy Giresun - Dogankent Karadeniz Koy
Kozkdy Giresun - Espiye - Sogukpinar Karadeniz Mahalle
Cevizlik Giresun - Espiye - Yesilkoy Karadeniz Baglh
Koz Giresun - Kesap - Erkoy Karadeniz Baglh
Kozlar Giresun - Piraziz - Tepekdy Karadeniz Baglh
Kozalan Giresun - Sebinkarahisar - Derekdy Karadeniz Bagli
Kozluca Giresun - Sebinkarahisar - Yayct Karadeniz Bagli
Kozbiikii Giresun - Yaglidere - Ugtepe Karadeniz Mahalle
Kozoglu Giimiishane - Kelkit Karadeniz Koy
Kozagag Giimiishane - Siran Karadeniz Koy
Kozluca Giimiishane - Torul - Demirkapi Karadeniz Bagl
Cevizli Hakkari - Cukurca Dogu Anadolu Koy
Cevizdibi Hakkari - Merkez Dogu Anadolu Koy
Kozkalesi Hatay - Altindzii - Altindzii-lice Merkezi Akdeniz Mahalle
Kozludere Hatay - Payas - Payas-ilge Merkezi Akdeniz Mahalle
Kozluca Isparta - Kegiborlu Akdeniz Koy
Kozlugay Isparta - Yalvag Akdeniz Koy
Beykoz Istanbul Marmara ilge
Cevizlik Istanbul - Bakirkdy - Bakirkdy-ilge Merkezi Marmara Mahalle
Beykoz Merkez Istanbul - Beykoz - Beykoz-ilce Merkezi Marmara Mahalle
Kozyatag Istanbul - Kadikdy - Kadikéy-ilge Merkezi Marmara Mahalle
Cevizli Istanbul - Kartal - Kartal-llge Merkezi Marmara Mahalle
Cevizli Istanbul - Maltepe - Maltepe-ilge Merkezi Marmara Mahalle
Kozluca Izmir - Bergama - Bergama-ilce Merkezi Ege Mahalle
Kozagag Izmir - Buca - Buca-ilge Merkezi Ege Mahalle
Kozbeyli Izmir - Foga - Foga-ilge Merkezi Ege Mahalle
Cevizli [zmir - Kiraz - Kiraz-llge Merkezi Ege Mahalle
Cevizalan Izmir - Odemis - Odemis-ilge Merkezi Ege Mahalle
Kozludere Kahramanmaras - Dulkadiroglu - Dulkadiroglu-ilge Merkezi Akdeniz Mahalle
Kozcagiz Kahramanmaras - Onikisubat - Onikisubat-ilce Merkezi Akdeniz Mahalle
Kozlubucak Karaman - Merkez I¢ Anadolu Koy
Kozlu Kars - Kagizman Dogu Anadolu Koy
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Cizelge 2 Devami
Ceviz isimli Yerlesim Yerleri
Yerlesim Yeri Ad1 Bagh Oldugu il Bulundugu Bélge Birim Tipi
Kozluca Kars - Merkez Dogu Anadolu Koy
Kozan Kars - Sartkamig Dogu Anadolu Koy
Cevizlik Kastamonu - Arag Karadeniz Koy
Kozluéren Kastamonu - Azdavay Karadeniz Koy
Kozkiran Kastamonu - Azdavay - Sogiitpinar Karadeniz Bagh
Kozacioglu Kastamonu - Bozkurt - Kutluca Karadeniz Bagh
Kozsokii Kastamonu - Catalzeytin Karadeniz Koy
Beykoz Kastamonu - Daday Karadeniz Koy
Kozdere Kastamonu - Daday - Uzbanlar Karadeniz Bagli
Cevizyerleryani Kastamonu - Inebolu - Yunuskéy Karadeniz Bagh
Kozkoy Kastamonu - Kiire Karadeniz Koy
Kozoglu Kastamonu - Kiire - Cambaz Karadeniz Bagli
Kozlu Kastamonu - Merkez - Hacimuharrem Karadeniz Bagli
Kozkiran Kastamonu - Merkez - Seyhkdy Karadeniz Bagli
Cevizli Kastamonu - Pimarbasi - Cengel Karadeniz Bagli
Cevizli Kastamonu - Tagkoprii - Armutlu Karadeniz Bagh
Kozluca Kastamonu - Taskoprii - Sartkavak Karadeniz Bagh
Kozluca Kastamonu - Tagkoprii - Yeniler Karadeniz Bagh
Kozluca Kayseri - Develi - Develi-Iice Merkezi I¢ Anadolu Mahalle
Cevizkdy Kurklareli - Pinarhisar Marmara Koy
Kozlubag Kilis - Musabeyli Akdeniz Koy
Kozluk Kocaeli - Izmit - zmit-Tige Merkezi Marmara Mahalle
Kozluca Kocaeli - Izmit - zmit-Tige Merkezi Marmara Mahalle
Kozagag Konya - Aksehir - Aksehir-Tige Merkezi f¢ Anadolu Mahalle
Kozagag Konya - Bozkir - Bozkir-ilge Merkezi i¢ Anadolu Mahalle
Kozanl Konya - Kulu - Kulu-ilge Merkezi i¢ Anadolu Mahalle
Kozagag Konya - Meram - Meram-ilce Merkezi i¢ Anadolu Mahalle
Kozlu Konya - Seydisehir - Seydisehir-illge Merkezi I¢ Anadolu Mahalle
Kozcagiz Kiitahya - Domanig Ege Koy
Kozluca Kiitahya - Merkez Ege Koy
Cevizlik Kiitahya - Simav - Akdag Ege Mahalle
Kozanlar Kiitahya - Simav - Kapikaya Ege Bagli
Kozanl Kiitahya - Saphane - Karakiir Ege Bagh
Kozluca Kiitahya - Tavsanli Ege Koy
Giiragag Cevizli Kiitahya - Tavsanli - Tungbilek Ege Mahalle
Kozluca Malatya - Akcadag - Akcadag-ilge Merkezi Dogu Anadolu Mahalle
Kozdere Malatya - Hekimhan - Hekimhan-ilge Merkezi Dogu Anadolu Mabhalle
Kozluk Malatya - Kale - Kale-ilge Merkezi Dogu Anadolu Mabhalle
Kozluk Malatya - Piitiirge - Piitiirge-Ilce Merkezi Dogu Anadolu Mabhalle
Kozluk Malatya - Yesilyurt - Yesilyurt-ilge Merkezi Dogu Anadolu Mahalle
Kozluca Manisa - Alasehir - Alasehir-llge Merkezi Ege Mahalle
Kozanl Manisa - Soma - Soma-ilce Merkezi Ege Mahalle
Kozludren Manisa - Soma - Soma-ilge Merkezi Ege Mabhalle
Cevizlik Mardin - Artuklu - Artuklu-ilge Merkezi Giineydogu Anadolu Mahalle
Cevizpinarl Mardin - Artuklu - Artuklu-ilge Merkezi Giineydogu Anadolu Mahalle
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Ceviz Isimli Yerlesim Yerleri
Yerlesim Yeri Ad1 Bagh Oldugu il Bulundugu Bélge Birim Tipi
Cevizpinar Mardin - Derik - Derik-ilge Merkezi Giineydogu Anadolu Mahalle
Kozoluk Mersin - Tarsus - Tarsus-ilge Merkezi Akdeniz Mabhalle
Kozagag Mugla - Mentese - Mentese-ilce Merkezi Ege Mabhalle
Kozagag Mugla - Yatagan - Yatagan-Ilge Merkezi Ege Mahalle
Cevizlidere Mus - Merkez Dogu Anadolu Koy
Kozluca Nevsehir - Acigél I¢ Anadolu Koy
Cevizli Nigde - Camardi - Yelatan I¢ Anadolu Bagh
Kozluca Nigde - Ulukisla I¢ Anadolu Koy
Cevizliyatak Ordu - Caybast - Caybasi-illge Merkezi Karadeniz Mabhalle
Kozoren Ordu - Golksy - Golkoy-Tlge Merkezi Karadeniz Mahalle
Kozagz Ordu - Persembe - Persembe-ilge Merkezi Karadeniz Mabhalle
Cevizlik Ordu - Ulubey - Ulubey-Tlge Merkezi Karadeniz Mahalle
Cevizdere Ordu - Unye - Unye-ilge Merkezi Karadeniz Mahalle
Cevizli Rize - Cayeli - Cukurluhoca Karadeniz Bagli
Cevizlik Rize - Findikli - Meyvali Karadeniz Bagli
Cevizlik Rize - ikizdere Karadeniz Koy
Cevizlik Rize - ikizdere - Ayvalik Karadeniz Bagh
Cevizlik Rize - Kalkandere - Kalkandere-flge Merkezi Karadeniz Mahalle
Cevizlik Rize - Merkez - Camidagi Karadeniz Bagli
Cevizlik Rize - Merkez - Karayemis Karadeniz Bagli
Kozluk Sakarya - Erenler - Erenler-ilce Merkezi Marmara Mahalle
Kozan Sakarya - Geyve - Geyve-ilge Merkezi Marmara Mahalle
Kozluk Sakarya - Kocaali - Kocaali-flge Merkezi Karadeniz Mahalle
Kozagzi Samsun - Bafra - Bafra-Tlge Merkezi Marmara Mahalle
Kozlu Samsun - Canik - Canik-ilge Merkezi Karadeniz Mabhalle
Kabaceviz Samsun - Carsamba - Carsamba-ilge Merkezi Karadeniz Mabhalle
Cevizlik Samsun - Havza - Havza-ilge Merkezi Karadeniz Mabhalle
Cevizli Samsun - Salipazar - Salipazari-flge Merkezi Karadeniz Mahalle
Kozluk Samsun - Terme - Terme-ilge Merkezi Karadeniz Mahalle
Kozkoy Samsun - Yakakent - Yakakent-Tlge Merkezi Karadeniz Mahalle
Kozoren Siirt - Pervari - Tuzcular Giineydogu Anadolu Bagli
Cevizlik Siirt - Sirvan Giineydogu Anadolu Koy
Kozcugaz Sinop - Ayancik Karadeniz Koy
Kozsokii Sinop - Ayancik Karadeniz Koy
Cevizli Sinop - Ayancik - Ayancik-Tlge Merkezi Karadeniz Mahalle
Kozcugaz Sinop - Ayancik - Pazarcik Karadeniz Bagl
Cevizlik Sinop - Ayancik - Sokiicayiri Karadeniz Bagh
Kozanl Sinop - Boyabat Karadeniz Koy
Kozkule Sinop - Boyabat Karadeniz Koy
Kozluca Sinop - Boyabat - Dogrul Karadeniz Bagh
Cevizdere Sinop - Dikmen - Ugpnar Karadeniz Bagl
Cevizlibag Sinop - Duragan Karadeniz Koy
Kozluca Sinop - Duragan - Uzun6z Karadeniz Bagh
Kozcugaz Sinop - Merkez Karadeniz Koy
Kozlu Sinop - Merkez - Eymir Karadeniz Bagh
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Yerlesim Yeri Adi Bagh Oldugu il Bulundugu Bolge Birim Tipi
Kozluca Sinop - Saraydiizii - Zaimkdy Karadeniz Baglh
Kozluca Sivas - Divrigi - Cayozii I¢ Anadolu Baglh
Kozlu Sivas - Divrigi - Erikli I¢ Anadolu Bagl
Kozagag Sivas - Dogansar I¢ Anadolu Koy
Kozlu Sivas - Dogansar f¢ Anadolu Koy
Cevizlik Sivas - Gemerek - Cesurlar I¢ Anadolu Bagli
Kozakmara Sivas - Giiriin - Eskihamal I¢ Anadolu Bagh
Cevizkoy Sivas - Kangal I¢ Anadolu Koy
Cevizli (Melesiin) Sivas - Koyulhisar - Kayaoren I¢ Anadolu Bagli
Cevizli Sivas - Susehri Ic Anadolu Koy
Kozgukur Sivas - Susehri I¢ Anadolu Koy
Cevizagaci Sirnak - Beytiigsebap Dogu Anadolu Koy
Kozluca Sirnak - idil Dogu Anadolu Koy
Cevizdiizii Sirnak - Merkez Dogu Anadolu Koy
Cevizlik Sirnak - Merkez - Giinedogmus Dogu Anadolu Bagli
Cevizli Sirnak - Silopi - Ballikaya Dogu Anadolu Bagh
Kozyiiriik Tekirdag - Malkara - Malkara-ilge Merkezi Marmara Mabhalle
Kozlu Tokat - Erbaa Karadeniz Koy
Kozalan Tokat - Erbaa - Ustamehmet Karadeniz Bagli
Kozdere Tokat - Zile Karadeniz Koy
Cevizli Trabzon - Akgaabat - Akgaabat-ilce Merkezi Karadeniz Mabhalle
Cevizlik Trabzon - Akgaabat - Akgaabat-Tlge Merkezi Karadeniz Mahalle
Cevizlik Trabzon - Diizkdy - Diizkoy-flce Merkezi Karadeniz Mahalle
Kozagag Trabzon - Magka - Magka-ilge Merkezi Karadeniz Mabhalle
Kozluca Trabzon - Ortahisar - Ortahisar-ilge Merkezi Karadeniz Mahalle
Kozluca Trabzon - Tonya - Tonya-ilge Merkezi Karadeniz Mahalle
Cevizlidere Tunceli - Cemisgezek - Ulukale Dogu Anadolu Bagli
Kozluca Tunceli - Hozat Dogu Anadolu Koy
Kozluca Tunceli - Hozat - Boydas Dogu Anadolu Bagli
Cevizlidere Tunceli - Ovacik Dogu Anadolu Koy
Kozluca Tunceli - Ovacik Dogu Anadolu Koy
Cevizlik Tunceli - Ovacik - Kusluca Dogu Anadolu Bagl
Cevizlik Tunceli - Ovacik - Yarimkaya Dogu Anadolu Bagli
Cevizlik Tunceli - Ovacik - Yenikonak Dogu Anadolu Bagli
Cevizli Usak - Esme Ege Koy
Kozburun Usak - Merkez - Boyali Ege Bagh
Cevizlibelen Van - Bahgesaray - Bahgesaray-ilge Merkezi Dogu Anadolu Mahalle
Cevizalan Van - Giirpinar - Giirpmar-flge Merkezi Dogu Anadolu Mahalle
Kozluca Van - Tusba - Tusba-ilge Merkezi Dogu Anadolu Mahalle
Kozan Yozgat - Candir f¢ Anadolu Koy
Kozanyolu Yozgat - Candir - Giilpinar i¢c Anadolu Bagl
Kozlu Zonguldak Karadeniz ilge
Kozlugiiney Zonguldak - Devrek Karadeniz Koy
Kozlukad: Zonguldak - Devrek Karadeniz Koy
Kozlugay Zonguldak - Devrek Karadeniz Koy
Kozlukdy Zonguldak - Kozlu Karadeniz Koy
Kozca Zonguldak - Merkez - Saraycik Karadeniz Bagli
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Cizelge 3. Findik ile ayn1 isimli yerlesim yerleri
Table 3. Settlements with the same name as Hazelnut

Findik isimli Yerlesim Yerleri

Yerlesim Yeri Ad1 Bagh Oldugu il Bulundugu Bolge Birim Tipi
Findikl Adana - Pozanti - Pozanti-llge Merkezi Akdeniz Mahalle
Findikl Amasya - Amasya-il Merkezi Karadeniz Mahalle

Ozfindiklh Amasya - Merkez Karadeniz Koy
Findikli Amasya - Merkez - Direkli Karadeniz Bagli
Findikli Amasya - Merkez - Hasabdal Karadeniz Bagli
Findicak Amasya - Tasova - Korubas1 Karadeniz Bagli
Findikl Artvin - Bor¢ka Karadeniz Koy
Findikl Balikesir - Gonen - Gonen-llge Merkezi Marmara Mahalle

Biiyiikfindik Balikesir - Tvrindi - Ivrindi-Tlge Merkezi Marmara Mahalle
Kiiciikfindik Balikesir - Ivrindi - fvrindi-flge Merkezi Marmara Mahalle
Findicak Bolu - Goyniik - Siinnet Karadeniz Bagli

Kuzfindik Bolu - Merkez Karadeniz Koy
Findicak Bolu - Merkez - Musluklar Karadeniz Bagli
Findicak Bolu - Mudurnu Karadeniz Koy
Findikli Bursa - Inegdl - Inegol-Tige Merkezi Marmara Mahalle
Findikli Bursa - Orhangazi - Orhangazi-flge Merkezi Marmara Mahalle
Findicak Bursa-Gemlik Marmara Mahalle
Findicak Bursa-Mustafakemalpasa Marmara Mahalle
Findikli Canakkale - Gelibolu Marmara Koy
Findicak Cankiri-Cerkes I¢ Anadolu Koy
Findicak Corum - Bayat - Ahacik Karadeniz Bagli

Yukarifindikli Corum - Bogazkale Karadeniz Koy
Findicak Corum - Kargi - Gilineykoy Karadeniz Bagl
Findikli Corum - Mecitozii Karadeniz Koy
Findikli Corum - Ortakdy Karadeniz Koy
Findikkoy Corum - Osmancik Karadeniz Koy
Asagifindikli Corum - Sungurlu Karadeniz Koy

Findicak Corum-Osmancik Karadeniz Koy

Findikli Diizce - Kaynash Karadeniz Koy
Findikliaksu Diizce - Merkez Karadeniz Koy
Findikgukuru Diizce - Merkez - Ugurkéy Karadeniz Bagl
Findik Elaz1g - Karakogan - Cay1rgiilii Dogu Anadolu Bagl
Findik Erzincan - Merkez - Kiligkaya Dogu Anadolu Bagl
Findikli Erzincan - Tercan Dogu Anadolu Koy
Asagifindikli Erzurum - Ispir - Ispir-illge Merkezi Dogu Anadolu Mahalle
Yukarifindikl Erzurum - Ispir - Ispir-ilge Merkezi Dogu Anadolu Mahalle
Yukarikuzfindik Eskisehir - Inonii - inonii-ilge Merkezi i¢ Anadolu Mahalle
Asagikuzfindik Eskisehir - Inonii - inonii-ilge Merkezi i¢ Anadolu Mahalle
Findikli Giresun - Camoluk Karadeniz Koy
Findikli Giresun - Dereli - Yiice Karadeniz Bagli
Findikli Giresun - Giice Karadeniz Koy
Findikli Giresun - Giice - Ergenekon Karadeniz Bagli
Findikli Giresun - Kesap - Kesap-Ilce Merkezi Karadeniz Mahalle
Findikli Giresun - Yaglidere - Akpinar Karadeniz Bagh
Findikgukuru Giresun - Yaghdere - Hisarcik Karadeniz Bagh

Findicak Giresun - Yaghdere - Sinirkéy Karadeniz Bagh

Findiklt Istanbul - Maltepe - Maltepe-ilge Merkezi Marmara Mahalle
Findik Kahramanmaras - Goksun - Goksun Akdeniz Mahalle
Findiklikoyak Kahramanmaras - Goksun - Goksun-ilge Merkezi Akdeniz Mahalle

55



111 Uluslararasi Tarim Kongresi /3™ International Agricultural Congress

Cizelge 3. Devami

5-9 Mart / March 2020

Findik isimli Yerlesim Yerleri

Yerlesim Yeri Adi Bagh Oldugu il Bulundugu Bolge Birim Tipi
Findikkoy Kahramanmaras - Goksun - Goksun-ilge Merkezi Akdeniz Mabhalle
Findicak Karabiik - Eskipazar - Deresoplan Karadeniz Bagli
Findikli Kastamonu - Arag Karadeniz Koy
Findicak Kastamonu - Arag - Avlacik Karadeniz Bagli
Findicak Kastamonu - Arag - Hatipkdy Karadeniz Bagh
Findikl Kastamonu - Catalzeytin Karadeniz Koy
Findikc¢ak Kastamonu - Catalzeytin - Catak Karadeniz Bagh
Findicak Kastamonu - Daday - Camkonak Karadeniz Bagh
Findicak Kastamonu - Daday - Kizsini Karadeniz Bagli
Findikcak Kastamonu - Daday - Sorkuncuk Karadeniz Bagli
Findikkoy Kiitahya - Merkez Ege Koy
Findicak Kiitahya-Domanig Ege Koy
Findikkoy Malatya - Dogansehir - Dogansehir-Ilge Merkezi Dogu Anadolu Mahalle
Findiktepe Mardin - Kiziltepe - Kiziltepe-ilge Merkezi Giineydogu Anadolu Mahalle
Findikpmar Mersin - Mezitli - Mezitli-ilge Merkezi Akdeniz Mahalle
Findikli Mus - Merkez - Aligedik Dogu Anadolu Bagh

Findikli Ordu - Ulubey - Ulubey-Ilce Merkezi Karadeniz Mahalle
Findik Osmaniye - Diizi¢i - Yenifarsak Akdeniz Bagli
Findicak Osmaniye - Kadirli - Késepinari Akdeniz Bagli
Findikl Rize Karadeniz flge
Findik Rize - Giineysu - Islahiye Karadeniz Baglh
Findikli Rize - Kalkandere Karadeniz Koy
Findiklar Rize - Merkez - Derebast Karadeniz Baglh
Findiksuyu Sakarya - Geyve - Geyve-ilge Merkezi Marmara Mahalle
Findikli Sakarya - Sogiitlii - Sogiitlii-ilce Merkezi Marmara Mahalle
Findikli Samsun - 19 Mayis - 19 Mayis-ilge Merkezi Karadeniz Mahalle
Findicak Samsun - Canik - Canik-ilge Merkezi Karadeniz Mabhalle
Findikli Samsun - Salipazan - Salipazan-Ilce Merkezi Karadeniz Mahalle
Findikli Sinop - Ayancik Karadeniz Koy
Findicak Sinop - Boyabat - Dogrul Karadeniz Bagli
Findikpinari Sinop - Merkez - Erikli Karadeniz Bagl
Findicak Sinop - Merkez - Sazli Karadeniz Bagl
Findikli Sivas - Koyulhisar - Boyali Ic Anadolu Bagli
Findicak Sivas - Yildizeli - Ic Anadolu Koy
Findik-Bucak Merkezi Sirnak - Giigliikonak Dogu Anadolu Belde Belediyesi
Cerkezfindicak Tokat-Erbaa-(Eski Ad1 Findicak Koyii) Karadeniz Koy
Tiirkfindicak Tokat-Erbaa-(Eski Adi Findicak Kdyii) Karadeniz Koy
Findikli Trabzon - Akgaabat - Akcaabat-llge Merkezi Karadeniz Mahalle
Findikli Trabzon - Arsin - Arsin-ilge Merkezi Karadeniz Mahalle
Findikoba Trabzon - Of - Of-lige Merkezi Karadeniz Mahalle
Findicak Trabzon-Siirmene Karadeniz Mahalle
Findikli Tunceli - Merkez - Basakg1 Dogu Anadolu Bagh
Findikli Tunceli - Pertek - Ardig Dogu Anadolu Bagh
Findik Tunceli - Piiliimiir - Unveren Dogu Anadolu Bagh
Findikli Zonguldak - Alapli Dogu Anadolu Koy
Findikagili Zonguldak - Alapli - Giimeli Dogu Anadolu Mahalle
Findikdere Zonguldak - Caycuma - Asagiihsaniye Dogu Anadolu Bagli
Findikli Zonguldak - Eregli Dogu Anadolu Koy
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Cizelge 4. Badem ile ayn1 isimli yerlesim yerleri
Table 4. Settlements of the same name as Almond

Badem Isimli Yerlesim Yerleri

Yer'eig: Yeri Bagh Oldugu il Bulundugu Bolge Birim Tipi
Yazibademce Adiyaman - Besni - Yazikarakuyu Giineydogu Anadolu Bagh
Payamli Adiyaman - Merkez Giineydogu Anadolu Koy
Bademli Afyonkarahisar - Bolvadin - Bolvadin-flge Merkezi Ege Mahalle
Bademli Afyonkarahisar - Dinar Ege Koy
Bademli Afyonkarahisar - Emirdag Ege Koy
Payamagaci Afyonkarahisar - Emirdag - Orenkoy Ege Bagli
Bademli Afyonkarahisar - Suhut Ege Koy
Bademli Amasya - Glimiishacikdy Karadeniz Koy
Bademlidere Ankara - Cankaya - Cankaya-ilce Merkezi i¢c Anadolu Mabhalle
Bademlik Ankara - Kegioren - Kegioren-ilge Merkezi f¢ Anadolu Mahalle
Bademli Ankara - Kizilcahamam - Kizilcahamam-ilge Merkezi ¢ Anadolu Mahalle
Bademli Antalya - Akseki - Akseki-ilge Merkezi Akdeniz Mahalle
Bademagaci Antalya - Alanya - Alanya-ilge Merkezi Akdeniz Mahalle
Payallar Antalya - Alanya - Alanya-ilge Merkezi Akdeniz Mahalle
Bademagaci Antalya - Désemealt: - Dosemealti-ilge Merkezi Akdeniz Mabhalle
Bayatbademleri Antalya - Korkuteli - Korkuteli-ilge Merkezi Akdeniz Mabhalle
Bademli Artvin - Ardanug - Incilli Karadeniz Bagh
Bademkaya Artvin - Yusufeli Karadeniz Koy
Bademli Aydin - Efeler - Efeler-Iice Merkezi Ege Mahalle
Bademli Balikesir - Bigadic - Bigadic-ilge Merkezi Marmara Mahalle
Bademli Burdur - Karamanl Akdeniz Koy
Bademlik Bursa - Biiyiikorhan - Biiyiikorhan-ilge Merkezi Marmara Mahalle
Sirabademler Bursa - Karacabey - Karacabey-Ilce Merkezi Marmara Mahalle
Bademli Bursa - Mudanya - Mudanya-ilge Merkezi Marmara Mahalle
Bademli Canakkale - Ayvacik Marmara Koy
Bademli Canakkale - Gok¢eada Marmara Koy
Yenibademli Canakkale - Gokgeada Marmara Koy
Bademgay Cankir1 - Yaprakl f¢ Anadolu Koy
Bademce Corum - Kargi Karadeniz Koy
Bademli Corum - Merkez - Yakuparpa Karadeniz Bagli
Acipayam Denizli Ege ilge
Bademli Denizli - Acipayam - Acipayam-ilge Merkezi Ege Mahalle
Bademli Diyarbakir - Bismil - Bismil-Tice Merkezi Giineydogu Anadolu Mahalle
Bademlik Diyarbakir - Cermik - Cermik-ilge Merkezi Giineydogu Anadolu Mahalle
Bademli Diyarbakir - Dicle - Dicle-Ilce Merkezi Giineydogu Anadolu Mabhalle
Bademli Diyarbakir - Ergani - Ergani-Iice Merkezi Giineydogu Anadolu Mabhalle
Bademli Elazig - Agin Dogu Anadolu Koy
Bademli Elazig - Keban Dogu Anadolu Koy
Payaml Elazig - Kovancilar Dogu Anadolu Koy
Acibadem Elazig - Maden - Citlikdy Dogu Anadolu Bagl
Badempinari Elaz1g - Merkez Dogu Anadolu Koy
Acipayam Elaz1g - Merkez Dogu Anadolu Koy
Payamli Elaz1g - Palu - Kirkbulak Dogu Anadolu Bagh
Yukaribademozii Erzurum - Horasan - Horasan-ilge Merkezi Dogu Anadolu Mahalle
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Badem Isimli Yerlesim Yerleri

Yerlesim Yeri

Adi Bagh Oldugu il Bulundugu Bolge Birim Tipi
Asagibademozii Erzurum - Horasan - Horasan-ilge Merkezi Dogu Anadolu Mahalle
Bademli Erzurum - Ispir - Ispir-ilge Merkezi Dogu Anadolu Mahalle
Bademli Gaziantep - Nurdag1 - Nurdagi-llce Merkezi Giineydogu Anadolu Mahalle
Payas Hatay Akdeniz flge
Bademli Hatay - Hassa - Hassa-ilge Merkezi Akdeniz Mahalle
Yenisarbademli Isparta Akdeniz ilge
Bademli Isparta - Egirdir Akdeniz Koy
Acibadem Istanbul - Kadikdy - Kadikéy-ilge Merkezi Marmara Mahalle
Acibadem Istanbul - Uskiidar - Uskiidar-ilge Merkezi Marmara Mabhalle
Bademli Izmir - Dikili - Dikili-Tlge Merkezi Ege Mahalle
Payamli Izmir - Giizelbahge - Giizelbahge-ilge Merkezi Ege Mabhalle
Bademalani Izmir - Kinik - Kinik-ilge Merkezi Ege Mahalle
I\ﬁ;ﬁ:mel sii [zmir - Odemis - Odemis-ilge Merkezi Ege Mahalle
Payamli [zmir - Seferihisar - Seferihisar-fige Merkezi Ege Mahalle
Bademler [zmir - Urla - Urla-lge Merkezi Ege Mahalle
Payamburnu Kahramanmaras - Goksun - Goksun-ilge Merkezi Akdeniz Mabhalle
Payamli Kahramanmaras - Onikisubat - Onikisubat-ilge Merkezi Akdeniz Mabhalle
Catalbadem Karaman - Ermenek - Kazanci-Bucak Merkezi ¢ Anadolu Mabhalle
Bademli Karaman - Merkez f¢ Anadolu Koy
Bayam Kars - Kagizman - Kagizman-Tlge Merkezi Dogu Anadolu Mahalle
Bayamca Kastamonu - Hanénii - Sirkekoy Karadeniz Bagl
Bademci Kastamonu - Merkez - Alpagut Karadeniz Bagli
Badembekdemir Kastamonu - Taskoprii Karadeniz Koy
Bademci Kastamonu - Taskoprii Karadeniz Koy
Payam Kastamonu - Taskoprii - Badembekdemir Karadeniz Bagli
Bademlik Kirklareli - Kirklareli-il Merkezi Marmara Mahalle
Yukaribademli Kilis - Musabeyli Akdeniz Koy
Asagibademli Kilis - Musabeyli Akdeniz Koy
Bademli Konya - Ahirli - Ahirh-Iice Merkezi i¢ Anadolu Mahalle
Bademli Konya - Beysehir - Beyschir-ilce Merkezi i¢ Anadolu Mahalle
Bad:/lrglr:(-lescak Konya - Hadim - Hadim-Tlge Merkezi f¢ Anadolu Mahalle
Bademli Kiitahya - Simav Ege Koy
Bademli Manisa - Kirkagag - Kirkagag-ilge Merkezi Ege Mahalle
Bademézii Mus - Malazgirt Dogu Anadolu Koy
Bademdere Nigde - Camard: I¢c Anadolu Koy
Bademli Rize - Cayeli - Incesirt Karadeniz Bagh
Payamli Siirt - Eruh Giineydogu Anadolu Koy
Bayamca Sinop - Boyabat Karadeniz Koy
Bademkaya Sivas - Merkez f¢ Anadolu Kéy
Payamli Sanlrfa - Eyyiibiye - Eyyubiye-ilce Merkezi Giineydogu Anadolu Mabhalle
Payamli Sanlurfa - Haliliye - Haliliye-Ilce Merkezi Giineydogu Anadolu Mabhalle
Bademli Sirnak - Beytiigsebap - Basaran Dogu Anadolu Bagh
Payamdiizii Tunceli - Cemisgezek Dogu Anadolu Koy
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Cizelge 5. Kestane ile ayn1 isimli yerlesim yerleri
Table 5. Settlements with the same name as chestnuts

Kestane Isimli Yerlesim Yerleri

Yerlesim Yeri Ad1 Bagh Oldugu il Bulundugu Bolge Birim Tipi
Kestanealan Artvin - Arhavi Karadeniz Koy
Kestanelik Artvin - Borgka - Demirciler Karadeniz Bagl
Kestanelik Balikesir - Erdek - Erdek-ilge Merkezi Marmara Mahalle
Kestane Bartin - Ulus - Eldes Karadeniz Bagl
Kestanealan: Bursa - Inegdl - inegdl-ilge Merkezi Marmara Mabhalle
Giineykestane Bursa - Inegdl - inegdl-ile Merkezi Marmara Mahalle
Kestanelik Canakkale - Ayvacik Marmara Koy
Kestanederesi Giresun - Merkez - Mesudiye Karadeniz Bagl
Kestane Giresun - Sebinkarahisar - Alisar Karadeniz Bagh
Kestaneliyatak Giresun - Yagldere - Yeniyazlik Karadeniz Bagl
Kestanelik Istanbul - Catalca - Catalca-ilce Merkezi Marmara Mahalle
Kestane Karabiik - Yenice - Camlikoy Karadeniz Bagl
Kestanesokii Kastamonu - Bozkurt Karadeniz Koy
Kestanecioglu Kastamonu - Catalzeytin - Ismailkdy Karadeniz Bagl
Kestanelik Kocaeli - Kartepe - Kartepe-ilge Merkezi Marmara Mahalle
Kestanederesi Manisa - Alasehir - Alasehir-Ilge Merkezi Ege Mahalle
Kestaneyokusu Ordu - Camas - Camas-Ilge Merkezi Karadeniz Mahalle
Kestane Ordu - Giilyal: - Giilyali-ilge Merkezi Karadeniz Mahalle
Kestanelik Rize - Cayeli Karadeniz Koy
Kestane Rize - ikizdere - Simsirli Karadeniz Bagl
Kestanepinari Sakarya - Kocaali - Kocaali-ilge Merkezi Marmara Mahalle
Kestanepinar Samsun - Canik - Canik-ilce Merkezi Karadeniz Mahalle
Kestanepiar Samsun - Carsamba - Carsamba-ilce Merkezi Karadeniz Mahalle
Yukarikestanepmar | Samsun - Salipazar1 - Salipazari-ilge Merkezi Karadeniz Mabhalle
Kestanelik Sinop - Ayancik Karadeniz Koy
Karakestane Sinop - Ayancik Karadeniz Koy
Asagikarakestane Sinop - Ayancik - Karakestane Karadeniz Bagl
Yukarikarakestane Sinop - Ayancik - Karakestane Karadeniz Bagl
Kestane Sinop - Dikmen - Yukarigekmez Karadeniz Baglh
Kestanecik Sinop - Tiirkeli - Catakgiiney Karadeniz Bagli
Kestanecik Sinop - Tiirkeli - Kes Karadeniz Bagh
Kestanelik Trabzon - Arakli - Arakli-llge Merkezi Karadeniz Mabhalle
Kestaneci Zonguldak - Eregli - Eregli-llge Merkezi Karadeniz Mahalle
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Cizelge 6. Antepfistig1 ile ayni1 isimli yerlesim yerleri
Table 6. Settlements with the same name as pistachio
Antep fistig1 isimli Yerlesim Yerleri

Yerlesim Yeri Adi Bagh Oldugu il Bulundugu Bolge Birim Tipi
Fistikli Adiyaman - Kahta Giineydogu Anadolu Koy
Fistikli Artvin - Merkez Karadeniz Koy

Fistiklidag Gaziantep - Araban - Araban-ilge Merkezi Giineydogu Anadolu Mabhalle
Fistikli Mardin - Omerli - Omerli-llge Merkezi Giineydogu Anadolu Mabhalle
Fistiklt Trabzon - Akgaabat - Akcaabat-Ilge Merkezi Karadeniz Mahalle
Fistikozi Sanlurfa - Halfeti - Halfeti-ilge Merkezi Giineydogu Anadolu Mabhalle
Fistikli Sanlurfa - Surug - Surug-ilge Merkezi Giineydogu Anadolu Mahalle
Fistikli Yalova - Armutlu Marmara Koy
Fistikli Sirnak - Cizre - Yesilyurt Dogu Anadolu Bagh
Fistiklik Gaziantep - Sehiltlfarlnil - Sehitkamil-ilge Giineydogu Anadolu Mahalle

4. Sonug¢

Ulkemizde ceviz agaglarina her bolgemizde rastlayabiliriz. Yerlesim yeri isim yogunlugu olarak da
basta Karadeniz bolgesi olmak iizere her bélgemizde ceviz ismi 6ne ¢ikmaktadir. Gen merkezi lizerinde
bulundugu bu topraklarda eski Tiirkce karsiligi olan koz ismi ile anilan meyve insanlarin ihtiyaglarini
yillardir karsilamis ve kargilamaktadir. Karadeniz bolgesindeki insanlar i¢in 6nemli tarim iirlinleri
arasinda olmakla kalmayip, bélge i¢in bir kiiltiir olusturan meyve en fazla bu bolgede isim ev sahipligi
yapmistir. Findigin Karadeniz bdlgesinin baglica ticari iirlinli olmasina ragmen, ililkemizin dogusundan
batisina, kuzeyinden giineyine ¢ogu bolgelerinde yerlesim yerlerine isim olarak verildigi tespit
edilmistir. Baharin miijdecisi olarak bilinen badem agaclar1 her bolgemizde yaklasik ayni sayilarda isim
olarak yerlesim yerlerine verildigi goriilmiistiir. Kestane ormanlarindan farkli amaglarda yararlanan
Karadeniz bolge insani i¢in bu isim diger bolgelere nazaran daha fazla goriilmektedir. Gilineydogu
Anadolu bolgesinin yesil altin1 sayilan antepfistig1 yine bu topraklarda diger bolgelerimizden daha fazla
isim ev sahipligi yapmistir. Arastirmamizda isim ev sahipligi en coktan aza dogru sirasi ile ceviz, findik,
badem, kestane ve antepfistiginda goriilmektedir.

Bu arastirma, ceviz, findik, badem, kestane ve antepfistigi meyvelerinin gegmisten giiniimiize bu
topraklar i¢in kadim degerleri oldugunu gostermektedir. Bu meyveler ile ilgili yer isimleri verilen
bolgelerde, her bir meyve bolge insani i¢in ayr1 6nem atfetmektedir. Bunlar: ekonomik unsurlarin yani
sira, geleneksel tiptan varliginin kutsal sayillmasina kadar ¢cok genis bir spektrumu kapsamaktadir.
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Ozet

Tiirk Findig1 (Corylus colurna L.) iilkemizde dogal olarak yetisen agag tiirlerimizdendir. Bolu Findig1, agag findig
olarak ta bilinmektedir. Tek govde ve kalin gdvde yapisi (30-35 m. boy, 1.58 m. ¢ap (d13) yapabilmekte) ile diger
findik tiirlerimizden kolaylikla ayirt edilebilmektedir. Tiiriin ormanlarimiz i¢in sagladigi odun degeri ile birlikte
odun dis1 saglamis oldugu degerler daha yiiksektir. Tiirlin yetisme ortamu istegi az olusu, giiglii yatay ve dikey kok
sistemi nedeniyle agaclandirma ve erozyon kontrolii ¢alismalarinda yaygimlastirilabilecek bir tiirdiir. Meyveli
olmasimdan dolay1 yaban hayatinin gidasini olusturmakta, biyolojik ¢esitlilige katki saglamaktadir. Yore insani
meyvesinden dolay1 ormanlarda bulunan agaclari sahiplenmekte, korumakta, meyvelerini satarak ekonomik olarak
gelir elde etmektedirler. Meyvesi direkt olarak tiiketilebildigi gibi seker imalatgilar1 tarafindan farkli nitelikte
tirtinler sunulmaktadir. Toleransh bir tiir olusu nedeniyle Tombul, Palaz, Cakildak gibi kiiltiir findiklarinda asi
althigr olarak kullanilan, yayginlastirilabilecek bir tiirdiir. Kiiltiir findiklarinda maliyet olusturan bakim
masraflarinin en aza indirilmesinde tek govdeli olusu avantaj saglayacaktir. Cogul amagli kullanimi olan tiiriin
tabiati koruma alani, gen kaynagi olarak ayrilmis birgok koruma alant mevcuttur. Ayrica dogal ormanlarimizda
kesimi yasaktir. Amaca yonelik olarak uygun aralik mesafelerle plantasyonlar1 kurulmali, kullanilacak tohum, as1
althig1, kalem se¢iminde tesis edilecek yerin yetisme ortami 6zelliklerine uygun kaynaklardan (orijin, popiilasyon)
kullanilmaly, tiir ile ilgili yapilacak 1slah ¢alismalaria agirlik verilmelidir.

Anahtar kelimeler: Corylus colurna, Tiirk Findig1, Bolu Findigi, Palaz

The Importance of Turkish Hazelnuts (Corylus colurna L.) for Forestry and Agriculture

Abstract

Turkish filbert (Corylus colurna L.) is a natural tree species of Turkish forests. Also known as Bolu hazelnut, tree
nut. Due to its single and thick stem (30-35m height, 1.58m diameter (d1.3) can make) it can be easily distinguished
from other hazelnut species. Along with the wood value that the species provides for our forests, the values
provided by non-wood are higher. It is a species that can be expanded in afforestation and erosion control studies
due to the low demand of the species, strong horizontal and vertical root system. Due to its fruity, it constitutes the
food of wildlife and contributes to biological diversity. Local people protect trees in forests due to their fruits, and
they earn economic income by selling their fruits. As the fruit can be consumed directly, sugar producers offer
different kinds of products. Due to its being a tolerant species, it is a species that can be used as a rootstock base
in culture nuts such as Tombul, Palaz and Cakildak, and it is a type that can be expanded. The fact that it is single-
bodied will provide an advantage in minimizing the cost of maintenance costs in hazelnut cultivars. This species,
which has multiple uses, has many conservation area for separed as a nature protection area and gene source. It is
also prohibited to cut in our natural forests. According to aim of plantations should be established with suitable
planting spacing, should be used from sources (origin, population) that are suitable for the habitat characteristics
of the place to be installed in the selection of seeds, rootstock and scions to be used, emphasis should be given to
breeding studies related to the species.

Keywords: Corylus colurna, Turkish Filbert, Bolu Hazelnut, Palaz.

1. Giris

Tiirk findig1 (Corylus colurna L.) diinya literatiirlerinde ‘Turkish Filbert’ veya ‘Turkish Hazelnut’
adiyla bilinmektedir (Everett, 1988). Bazi kaynaklarda C. arborescens Monch., C. bizantina Clus.
adinda sinonimleri gegmektedir (Kayacik, 1977). Betulaceae familyasina mensup Tiirk findig1 bir cinsli
bir evcikli, kigin yapragini doken, 15-25 m boylarinda aga¢ halinde, diizgiin gdvdeli bir bitkidir. Bu
nedenle ‘Aga¢ Findig1’ adi verilir (Ansin ve Ozkan, 1993). Tek govdeli olusu ile iilkemizdeki diger
findik tiirlerinden ayrilmaktadir. Yapilan arastirmalarda 30-35 m boy (Bolu Orman Bélge Miidiirliigiine
bagl Merkez Isletmesi Kale Isletme Sefligi (Ansin ve Ozkan, 1993), 1.58 m ¢ap yapabilmektedir (Tosun
ve Arslan, 2007). Meyveli bir tiirdiir. Birkag meyve bir arada bulunur (Arastirmalarimizda bir arada
13’e kadar meyve bulundugu tespit edilmistir). Meyvenin oOrtiiye baglandig1 dip taraftaki mat kisim
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Dennee)

findigin hemen hemen yar1 boyuna ulasir ki bu 6zellik Tiirk findig1 i¢in karakteristiktir (Kayacik, 1977).
Ayrica tohumlarinin epigeik cimlenme 6zelligine sahip olusu ve involukrum (zuruf, meyve Ortiisii,
kupula) etli ve sulu olusu ile diger findik tiirlerimizden ayrilmaktadir (Erdogan ve Mehlenbacher, 2002).

Tiirk findigy, lilkemizde Bat1 Anadolu Kazdagi, Bolu, Kastamonu, Karabiik-Yenice, Dogu Anadolu,
Rize ve Trabzon yorelerinde dogal olarak yetismektedir (Ansin ve Ozkan, 1993). Diisey yayilist 800-
1700 m ler arasindadir (Arastirmalarimizda Yenice ormanlarinda miinferit olarak 380 m ye inmis
bireyleri tespit edilmistir). Ayrica, Diizce, Yigilca, Nallithan: Kostebek ormani, Kastamonu: Azdavay-
Cide arasi, Tosya: Gavur Dagi, Amasya: Sana Dagi, 1600 m, Ayancik: Zindan Boélgesi, Cingen konagi,
1160 m, Eskisehir: Mihaliggik, Catacik ormani, 800 m.de de bulunmaktadir. Ulkemizde en yaygin
sekilde bulundugu bolge Kuzeybati Anadolu ormanlaridir. Burada Mese-Kayin-Akgaagag gibi yaprakl
ormanlar ile, Kaym-Goknar karisik ormanlarinda tek tek veya kiiciik gruplar halinde bulunur (Davis,
1982; Yaltirik, 1993). Tiir ile ilgili yapilan ¢alismalarla literatiire yeni yayilis alanlar1 eklenmistir.
Bolu’nun Seben, Merkesler, Muratlar, Giiney Felakettin, Pelitcik, Kastamonu’un Pinarbasi (Arslan,
2005), Afyonkarahisar’in Sultandagi (Geng¢ ve ark., 1998), Kiitahya’nin Tagvanli (Polat, 2014),
Kastamonu’nun Agl (Ayan ve ark., 2016), Usak’in Sivasli (Polat ve Giiney 2015), Sinop’un Tiirkeli
lokasyonlar1 (Temel ve ark., 2017).

Ulkemiz disindaki yayilist dogu Avrupa (Balkanlar, Romanya), bati Asya (Kafkasya, Iran)’dir
(Davis, 1982; Ansin ve Ozkan, 1993; Yaltirik, 1993).

Tiirk findigmin dogal yayilis alan1 disinda yurt disinda da yetistirilmektedir. Tarihteki ilk kayitlara
gore Istanbul yakinlarindan tohumlar toplanarak 1582 yilinda Viyana’ya génderildigi belirtilmektedir.
1665 yilinda ingiltere’ye gotiiriilen Tiirk findi§1 Konstantiniyye (Bizans, Istanbul) findig1 olarak
biliniyordu. Kuzey Amerika’ya ne zaman gotiirtildiigii tam olarak bilinmemekle birlikte ilk koloniler
zamaninda oldugu belirtilmektedir (Kuhns, 1983).

2. Tiirk Findigimin Ormancilik Bakimindan Onemi

Tiirk findig1 ormanlarimizda miinferit, kiime ve gruplar halinde yayilis gdsteren, ibreli ve yaprakli
tirler ile birlikte bulunan ama yayilisi fazla olmadigi i¢in karisima giremeyen, ‘tali tiir’ olarak
vasiflandirilan tiirlerimizdendir. Ormanciliimizda genis alanlarda yayilis gdsteren tiirlere ‘asli tiirler’,
bunun yaninda belirli yetisme ortamlarinda yetisebilen tiirlere ‘tali tiirler’ denilmistir. Tali tiir olarak
nitelendirilen tiirler gliniimiize kadar yapilan uygulamalarda hep goz ardi edilmistir (Atay, 1984). Daha
cok bilimsel arastirmalar asli tiir olarak nitelendirilen agag tiirleri (¢am, goknar, mese, kayin vs.) iizerine
yapilmistir. Ciinkii genis yayilig alanina sahip olan bu tiirlerin ekonomik getirisinin daha ¢ok olacagi
diistiniilmiistiir. Halbuki tali tiir olarak nitelendirilen tiirler uygun yetisme ortamlarinda teknigine uygun
olarak yetistirildiklerinde asli aga¢ tiirlerinden daha karli olabilmektedir (Atay, 1984).

Giliniimiizde pek ¢ok alanda oldugu gibi ormancilik alaninda da degisimler ve yeni yaklasimlar
olmaktadir. Ozellikle Avrupa ormanciliginda sinirli yayilisa sahip veya ormanlarda az miktarda bulunan
agag tiirlerine, Ozellikle de yaprakli tiirlere, ilgi biliyik oOlgiide artmistir. Bu anlamda tlkemiz
ormanciliginda tali agac tiirii olarak adlandirilan dogal tiirlerimizin 6nemi giin gectikce artmaktadir.
Yurt dig1 kaynaklarda ise bu tiirler asil tiir olarak adlandirilmakta, biyolojik, ekolojik ekonomik ve sosyal
acilardan tagidiklar1 6nem vurgulanmaktadir. Uluslararasi literatiirde tivez (Sorbus sp.), kiraz (Prunus
laurocerasus), disbudak (Fraxinus sp.), akcaagag¢ (Acer sp.), kestane (Castanea sativa), thlamur (Tilia
sp.) gibi yaprakli tiirler kereste, estetik deger ve biyogesitlilik agisindan tasidiklar1 degerler nedeniyle
degerli yaprakl: tiir olarak vasiflandirilmaktadir (Arslan ve ark., 2013).

Ormani olusturan agag tiirlerinin farkli tiirlerden olusmasi 6zellikle yaprakli tiirler ile karisik olmasi
orman saglig1 acisindan 6nemlidir. Bocek zararhilari belirli bir tiire 6zellikle ibreli tiirlere ariz olan,
ozellikle kabuk bocekleri nedeniyle agaglarda iiretim, kalite kayiplarina, kurumalara neden olmaktadir.
Agag tiiriiniin ibreli ve tek tiir olmas1 halinde bu risk daha ¢ok artmaktadir. Oyle ki bazen bdcek zarari
o derece artabilmektedir ki, sanki ormanda bir yangm olmusta agaclar1 kurutmus goriintiisii
verebilmektedir. Bu nedenle ormanlarimizin karigik olmasi biiyiik 6nem tagimaktadir. Ayrica yangin
bakimindan yine ibreli tiirler regineli oluslar1 nedeniyle biiyiik risk tasimaktadir. ibreli-yaprakl karisik
olmasi halinde yangin riski en aza indirgenmis, yangin olmasi halinde de yayilis1 yavag olacaktir.

Tiirk findig1 151k agaci1 olmasi nedeniyle kapaliligin yiiksek oldugu ormanlik alanlarda 151k gérmeyen
dallar1 kurumakta budaksiz, dalsiz gdvdeler olusmaktadir. Bu da endiistriyel odun {iretimi i¢in budaksiz
gbvdelerin olmasi nihayetinde kaliteli kereste odunu saglamaktadir (Sekil 1). Ag¢ik alanlarda (Sekil 2)
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ise genis tepe catill, hatta agacin boyu kadar yan dallara, tepe genisligine sahip top seklinde habituslar
olusabilmektedir. Agacin biyolojisi geregi ¢ok farkli amaclarla {iriin almak miimkiindiir. Yapilacak
plantasyonlar hangi amaca hizmet edecek ise ona gore aralik mesafeler kurulmalidir. Kereste amacli bir
iiretim igin daha sik, meyve liretimi igin daha genis aralikli plantasyonlar, agili bahgeler olugturulmalidir.
Dogal ormanlarda da ayni1 prensible silvikiiltiirel islemler, bakim islemleri gerceklestirilmelidir.

g

Agik Alanlarda Tiirk flnd1g1 habitusu (Kegikiran)

4

s
Sekil 1. Ormanlik Alan Tiirk findig1 habitusu (Yenice)  Sekil 2.

Ormanlarimizda bozuk alanlarin rehabilite edilmesi, acik alanlarin verimli hale getirilmesi icin
agaclandirma calismalar yapilmaktadir. Ancak yore halki arazi devlet arazisi olmasina ragmen o alanda
hayvan otlatmakta, yapilacak agaglandirma ¢aligmalarini engellemeye calismaktadir. Araziler kanunen
devlete ait olsa da halkin destegini alarak ¢aligmalari gergeklestirmek biiyiik 6nem tagimaktadir. Ciinkii
o yorede yasayan, fidan1 koruyacak, benimseyecek olanlar o yore insanlaridir. Halka agaclandirmanin,
erozyon kontrolii caligmalarinin faydalar1 aktarilarak halk bilinglendirilebilecegi gibi ayn1 zamanda yore
halkinin ilgilisini ¢cekecek, taraf olmasini saglayacak galismalar gergeklestirmek gerekmektedir. Bunun
icin aricilik bakimindan 6nemli olan yalanci akasya gibi tiirler yaninda meyvesi ile 6n plana ¢ikan ceviz,
badem, igde gibi tiirler dikilmektedir. Tiirk findig1 da meyveli bir tiir olusu, yetisme ortami istegi az
olusu nedeniyle son zamanlarda 6nemi anlasildigindan bu gibi tampon alanlarda dikilmektedir. Boylece
yasanabilecek sosyal problemlerin azaltilmasina katki saglamaktadir. Hatta Orman Genel Mudiirliigii
5000 kdye 5000 gelir getirici tiir olarak agaclandirmalar yaparak fidanlara bakmak ve korumak sartiyla
sembolik ticret karsiliginda halkin kullanimina agmaktadir (Anonim, 2019).

Tiirk findig1 yaprakli bir tiir olmas1 avantaji yaninda meyveli bir tiir olusu ile de hem insanlar igin bir
gida ve ge¢im kaynagi hem de ormanlarimizda bulunan yaban hayatinin (sincap’tan ayi’ya kadar)
beslenmesine katki saglamaktadir.

Tiirk findiginin sagladigi 6nemli odun dis1 lirlinleri yaninda yiiksek kaliteli odun verdigi ve mobilya
iiretimi i¢in uygun oldugu belirtilmektedir (Bobrikov, 1979). Tiirlin endiistriyel odun 6zellikleri tik agaci
(Tectona grandis) ile karsilastirilmasi yapilarak orta derecede dayanikli, yumusak ve giivenilir malzeme
oldugu belirlenmistir. Yatakli vagon, hafif el aletleri, takim kutulari, kap1 pencere dogramalar i¢in
uygun oldugu ifade edilmektedir (Shukla ve Sharma, 1990). Odun yapisinin yiiksek sertligi nedeniyle
ahsap kutu, parke dosemesi, spor aletleri, mobilya ve diger ahsap yapilar 6zellikle darbeye maruz
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alanlarda, ¢alisma stabilitesi, yiizey diizgiinliigiiniin 6nem kazandig1 pencere ¢ergeveleri gibi alanlarda
da kullanilmaktadir (Korkut, et.al., 2008; As et.al., 2016).

Yurt disindaki fidanliklarda fidanlar1 ticari amagcla iiretilerek satisa sunulmaktadir. Fidanliklardaki
fidan fiyatlari, Majestic trees adindaki fidanlikta 14-16 cm. ¢apinda 3,5-4.0 m boyundaki agacciklar
£270.18, 60-70 cm. ¢ap 6-7 m. boyundakiler £1,764.87 fiyata satilmaktadir (Anonim, 2020).

Tiirk findig1 yetisme ortami istegi bakimindan kanaatkar bir tiir olarak diistiniilebilir (Arslan, 2005).
Bat1 Karadeniz Bolgesi’nde 780-1460 m.’ler aras1t dogal olarak yayilis1 tespit edilen Tiirk findiginin
alian 6rnek alanlardaki yillik ortalama yagis miktar1 550-908 mm., yillik ortalama sicaklik 6.5-10.1°C
ve vejetasyon siiresi 117-176 giin olarak belirlenmistir. Ering yoOntemine gore iklim tipi
degerlendirildiginde genellikle ‘nemli’; Walter yontemine gore ise bazi drnek alanlarda 3 aylik kurak
devrenin yasandigi tespit edilmistir. Bu degerler Tiirk findiginin bir miktar kurakliga dayandigim
gostermektedir (Arslan, 2005). Tirk findiginin dikey ve yatay yonde kuvvetli kok sistemi yapisi
olusturmasi, kok ve kiitlik siirgiinii verme yeteneginde olmasi set bigciminde yatay kokler olusturmasi
nedeniyle, uygun yetisme ortamlarinda erozyon kontrolu ¢alismalarinda da kullanilabilecek bir tiirdiir.

Aragtirmalarda Tirk findiginin -20°C’ye kadar diisiik sicakliklara dayanabildigi (Jy., 1984);
Macaristanda tarim alanlari, genel amagh agaclandirmalar ve kurak alanlarin agaglandirilmasinda
kullanildig1 belirtilmektedir (Ghimessy, 1980). Baska bir arastirmada da Ukrayna’da step zonlarinda
kullanim tavsiye edilmektedir (Starchenko, 1974).

3. Tiirk Findigimin Tarim Bakimindan Onemi

Tiiriin direkt odun hammaddesi kullanimi1 yaninda odun dis1 sagladigi faydalar daha yiiksektir. Tiirk
findiginin Bat1 Karadeniz Bolgesi’'nde, tarla kenarlarinda serbest biiyliyen, genis tepeli ve bol meyve
veren bireyleri bulunmaktadir. Yoére halki meyvesinden dolay: tiirii korumakta, dogal olarak gelen
fidanlan sokerek bahge ve tarla kenarlarina dikmektedir. Bazi yorelerde meyvesi direkt olarak yenildigi
gibi, Bolu yoresinde ‘Bolu findik sekeri’ ve ‘Bolu g¢ikolatasi’ sekerlemelerinin hammaddesini
olusturmakta ve aranan tiir olmaktadir. Koyliiler topladiklari tirlinlerini seker imalatgilarina satarak ek
gelir elde etmektedir. Bolu kdylerinden meyve verimi bol tohum yilina gére degismekle birlikte yaklagik
3,5-6 ton i¢ findik seker imalat¢ilarina sekerleme yapilmak iizere satilmaktadir. Kdyliiler tarafindan
satilan i¢ findik imalatgilar tarafindan findik sekerine doniistiiriilmekte, 75TL./kg. satilmaktadir.

Yurt diginda yapilan arastirmalarda 250 olgun agagtan 10 ton findik elde edilebilecegi
belirtilmektedir (Ghimessy, 1980). Ulkemizde bdyle bir arastirma bulunmamakla birlikte Bolu ili
koylerinde yapilan sorusturmalarda aga¢ basina 75-100 kg. kabuklu findik elde edilebildigi bununda %
30-70 oraninda kabuga ¢iktig1 belirtilmektedir.

Yetisme ortami istegi azdir, bu nedenle diger findik tiirlerine gére olumsuz kosullara daha
toleranshidir. Bu nedenle Tirk findigi diger findik tiirlerinin 6zellikle C. avellana’nin kiiltiire
edilmesinde kok althigi olarak kullanilmakta ve 6nemi artmaktadir (Maurer, 1975; Lagerstedt, 1990;
Korag et.al., 1995). Nitekim {ilkemizde de yapilan arastirmalarda kiiltiir findiklar1 igin anag¢ olarak
denemeler yapilmakta, basarili sonuclar elde edilmektedir. Bir ¢aligmada Tiirk findig1 iizerine Tombul
ve Palaz cesitleri agilanmistir. Arastirma sonucunda en uygum asilama zamani aralik ay1 ve metot olarak
dilgikli Ingiliz asis1 en iyi sonucu vermistir (Duyar et.al, 2014). Baska bir ¢alismada kiiltiir
findiklarindan Tombul, Palaz ve Cakildak’in Tiirk findigi ile olan uyumu (as1 kaynasmasi) arastirilmas,
as1 basarisi en yiiksek goz asis1 ve findik cesiti olarak ta Tombul findik tespit edilmistir (Senyurt, 2017).

Tiirk findig1, genetik olarak tek govdeli bir agag tiirii olup, ancak yasamui tehlikeye girdiginde ya da
yaralanma durumunda kok ve kiitiik siirgiinii vermektedir. Bunun disinda diger kiltiir findiklarina gore
tek gdovdeli olmasi avantaj saglamaktadir. Kiiltiir findiklan siirglin verme yeteneginde oldugu icin,
giliniimiizde kiiltiir masraflarini en aza indirmek i¢in tek gdvde tizerine kiiltiir findig1 asilanarak masraflar
en aza indirme yoluna gidilmektedir.

Bati Karadeniz Ormancilik Arastirma Enstitiisii Midirliigiimiizce 2004-2012 yillar1 arasinda
gerceklestirilen “Bat1 Karadeniz Bolgesi'nde Tiirk findiginin (Corylus colurna L.) ex-situ yontemiyle
korunmaya alimmasi ve popiilasyonlarda genetik cesitliligin arastirilmasi” adli ¢alisma ile popiilasyonlar
arasi farkliliklar belirlenmistir. Projede ex-sitii korumaya yonelik olarak farkli popiilasyonlardan alinan
genetik materyaller dilcikli ingiliz asis1 yapilarak serada yetistirilmistir. Sonrasinda Bolu Orman
Fidanligia ve Bolu Belediyesi Park ve Bahgeler Mudiirliigii bahgesine asili bahge kurulmustur. Sera
calismasinda as1 yapilan yil as1 kaleminden meyve elde edilebilmistir. Kontrollii tozlasma ile elde edilen

65


https://yayin.ogm.gov.tr/index.php?yay=555&secA=1
https://yayin.ogm.gov.tr/index.php?yay=555&secA=1

I Uluslararasi Tarim Kongresi /3" International Agricultural Congress
5-9 Mart / March 2020

meyve, erken yasta meyve verilebilecegini gostermistir (Sekil 3,4). Calismalarimizda arazide yapilan
gozlemlerde agisiz fidanlar 18 yasinda meyve vermektedir. Asisiz fertlerde uygulanacak yontemlerle
meyve verme yasi One cekilebilir, fakat agili fidan liretmek hem hedeflenen iiriin kalitesi, hem de ¢ok
erken yaglarda meyve verimini saglayacagindan daha ¢ok tercih edilmelidir.

L4

Sekil 3. Aslh fert - Sekil Asllmada kullanilan kallus bantlari.

Tirk findig1 oval piramidal bir goriiniise sahiptir. Sonbaharda yapraklar altin sarisi renk almaktadir.
Glizel goriiniisiinden dolayr yurt disinda park ve bahgelerde peyzaj diizenleme calismalarinda
kullanilmaktadir. Ayrica egzos gazlarina, hava kirliligine dayanikli olusundan dolay1 da sehirlerde yol
boyunca tercih edilen tiirlerdendir (Koller, 1984; Tokar, 1978).

4. Sonug¢ ve Oneriler

Tiirk findig1 ormanlarimizda karigima giremeyen miinferit, kiime ve gruplar halinde yayilis gosteren
tirlerdendir. Tiiriin 151k agac1 olmasi nedeniyle kapalilig1 yiiksek olan alanlarda {ist aga¢ katinda yer
almas1 gerekmekte, alt katmanlarda gencligin 151k ihtiyaci karsilanamadigindan tutunamamaktadir.
Ayrica meyvelerinin agir tohumlu olusu nedeniyle de yayilisi kisith olmaktadir. Agir tohumlu olmasi
rlizgarla yayilmasini imkansiz kilmaktadir. Meyveli olmasi nedeniyle sincap, fare gibi yabani hayvanlar
tohumlarii bagka yerle tagimasi nedeniyle yayilisina katkida bulunmaktadir. Ayrica egimin yiiksek
oldugu arazilerde tohumlarin yergekimi etkisi ile asagi yuvarlanip tohumlar yayilabildigi gibi suyun
tagima etkisi ile dere yatagina yakin olan yerlerden uzaklara yayilisi miimkiin olabilmektedir. Bu gibi
faktorlerin degerlendirilerek tiiriin korunmasi ve gelistirilmesi gerekmektedir. Tiirk findiginin yayilig
gosterdigi bazi alanlar korumaya alinmistir. Bunlardan Tabiati koruma alani olarak, Bolu ili sinirlan
icerisinde 460 ha.’lik ‘Kale-Bolu Findig1’, Zonguldak ili sinirlari icerisinde 334 ha. ‘Kavakli’ ilan
edilmistir. Ayrica 5 adet gen koruma ormani bulunmaktadir. Bunlar, Afyon-Cay 112 ha., digeri Corum-
Iskilip 1166.2 ha., Usak-Sivasl 80.8 ha., Nallihan-Erenler 6.2 ha., Daday-Ballidag 2.0 ha. dir. Bati
Karadeniz Ormancilik Arastirma Enstitiisii Midiirliigii’'nce Tiirk findigr ile ilgili galigmalara baglarken
tiirlin kisith olan yayilisi goriilmiis ve Orman Genel Midiirliigiine (OGM) agaglarin ormanlarda ve
cevresinde kesiminin yasaklanmasi i¢in 2006 yilinda teklifte bulunulmustur. Aynm1 yil OGM tiim
teskilatina bu tiiriin kesiminin yasak oldugunu bildirmistir. Ayrica Cevre ve Orman Bakanligi-OGM
tarafindan ig¢inde Tiirk findiginin da bulundugu 2014-2018 dénemini kapsayan “Yabanil Meyveli Tiirler
Eylem Plam” yirirlige konulmus, Tiirk findig1 ile birlikte pek ¢ok tliriin ormanlarimizda
yayginlastirilmas1 saglanmaya caligilmigtir. Tiirk findigindan odun hammaddesi tretimi dogal
ormanlardan karsilamak yerine amaca yonelik olarak plantasyonlar tesis edilmesi gerekmektedir. Tiiriin
yetisme ortami istegi az olmasi, tek govdeli olusu nedeniyle kiiltiir findiklarinin as1 althigi olarak
kullanimi konusunda ¢aligmalara yogunluk verilmelidir. Ayrica tiirlin meyvesi gida kaynagi oldugu gibi
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meyvesi ile birlikte yapraginda da tibbi degeri yiiksek etken maddeler ihtiva ettiginden eczacilik, ilag
sanayi acisindan da degerlidir. Bu konu da yapilan calismalara daha ¢ok agirlik verilmelidir. Tiiriin
bilinmeyen yonleri arastirildik¢a cogul amagli kullanimi daha ¢ok miimkiin olacak, ekonomiye daha ¢ok
katki saglayacaktir.
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Ozet

Bu ¢alisma nar geliklerinde kdklenme durumlarini belirlemek amaciyla yiiriitiilmistiir. Calismada kullanilan nar
gelikleri Antalya ili Manavgat ilgesine bagli Beskonak koyii Cay mahallesinde bir nar genotipinden temin
edilmistir. 25 ile 38 cm boyunda hazirlanmis nar ¢elikleri 15 Mart’ta Batman sartlarinda koklendirme kasalarina
dikilmis ve bir yil boyunca muhafaza edilmislerdir. Celiklerde, fidan boyu, fidan gévde ¢ap1, siirgiin sayisi, en
uzun siirglin boyu, kéklenme durumu ve kdk uzunlugu belirlenmistir. Bir yil sonra kdklendirme masasindan
cikarilan koklenmis ¢eliklerde ortalama olarak siirgiin sayis1 4.82 adet, en uzun siirgiin boyu 48.55 cm, fidan boyu
69.55 cm ve fidan govde ¢apt 8.01 mm olarak Sl¢tilmistiir. Nar geliklerinin ortalama kdk uzunlugu 43.82 cm
olarak olgiiliirken, geliklerin %36.36’sinda kok olusumumun zayif, %45.45’inin orta ve %18,18’inde ise ¢ok
oldugu belirlenmistir.

Anahtar kelimeler: Nar, celik, koklendirme, Batman

Propagation of Pomegranate with Cutting

Abstract

This study was carried out to determine the rooting status of pomegranate cuttings. The pomegranate cuttings used
in the study were obtained from a genotype of pomegranate in Beskonak village Cay district of Manavgat district
of Antalya province. Pomegranate cuttings, prepared in 25 to 38 cm length, were planted in rooting places under
Batman conditions on March 15th and kept for a year. Sapling length, sapling stem diameter, number of shoot,
longest shoot length, rooting status and root length were determined in cuttings. In the rooted cuttings, one year
later, the average number of shoot was 4.82, the longest shoot length was 48.55 cm, the sapling length was 69.55
cm and the sapling stem diameter was 8.01 mm. While the average root length of pomegranate cuttings was
measured as 43.82 c¢cm, it was determined that 36.36% of the cuttings are rooted less, 45.45% of them are medium
and 18.18% are very rooted.

Keywords: Pomegranate, cutting, rooting, Batman

1.Giris

Tropik ve subtropik iklim meyvesi olan nar, sicak ve 1liman iklim bélgelerinde de sinirli bir sekilde
yetisebilmektedir. Son yillardaki gida teknolojisi, depolama ve tasima alanindaki gelismeler diinyada ve
iilkemizde narin tiretim miktarii her gegen giin arttirmaktadir. Bugiin Tiirkiye’ de yaklasik 300 bin
dekar alanda 559171 ton nar iiretimi yapilmaktadir. Meyve veren nar agaci sayisi 13 milyondan fazla
olup, TUIK verilerine gore gittikce azalmakla birlikte 2.6 milyon kadar da meyve vermeyen nar agaci
bulunmaktadir (Anonim, 2019a). 2018 yilinda 205 bin ton nar ihracat1 karsiliginda 114 milyon §$ ihracat
geliri elde edilmigtir. Nar {iretimimizin yaklasik {icte biri ihra¢ edilmektedir (Anonim, 2019 b).

Narin taze tiiketiminin tercih edilmesi ve insan sagligina faydalarinin daha da anlasilmasina bagh
olarak, onemi her gecen giin artmaktadir. Icerdigi cesitli maddelerden dolay: bir¢ok hastaligin
tedavisinde hem alternatif tip hem de modern tip ¢alismalarinda elde edilen ekstraklar vasitasiyla etkili
olabilmektedir. Nar ekstraklari, yiiksek kolestrol, romatoid artrit, bagirsak iltihabi, diyabet, katarakt,
solunum, sinir sistemi hastaliklar1 gibi ¢esitli hastaliklarda etkili oldugu bilinmektedir (Kavakl ve ark.,
2011). Son yillarda nar, AIDS’e kars1 kullanilan yiyecekler sinifina alindig1 ve ayn1 zamanda Japon
patentli ilaglarda yer alan 9 bitkiden biri oldugu belirlenmistir. Igerdigi flavanoidlerin giiglii bir
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antioksidan kaynagi oldugu belirlenmis olan narin meyve suyu ve yagmin omrii uzattigi, kalp
hastaliklar1 ile kanseri 6nledigi bildirilmistir (Lansky ve ark., 1998).

Nar bir¢ok iklim ve toprak cesidine kolayca adapte olabilmesinin yani sira kolay ¢ogaltilmasi, erken
meyveye yatmasi ve birim alandan yiiksek verim elde edilmesi gibi avantajlara da sahiptir. Ulkemizde
uzun yillar boyunca sinir agaci veya siis agaci olarak yetistiriciligi yapilan nar, son yillarda modern
meyve bahgesi seklinde ekonomik olarak yetistirilmeye baslanmistir (Giindogdu ve ark., 2015).

Nar, odun geligi, yesil ¢elik veya tohumla g¢ogaltilabilir. Nar tohumlar1 dinlenme istemeden
kolaylikla ¢imlenebilir. Fakat elde edilen bitkilerde ag¢ilim oldugu i¢in ticari yetistiricilikte kullanilamaz
(Ozgiiven ve ark., 2015). Nar ticari olarak celikle cogaltilmalidir. Celikle ¢ogaltmada basar oran1 geligin
tipi, alinma zamani, bitkinin beslenme durumu ve ¢eligin yast gibi genel faktorlerin yaninda tiire ve
genotipe de baghdir (Gergekcioglu ve ark., 2019).

Nar Akdeniz ikliminin karakteristik bitkisi olmakla bilinmekte hemen her bolgede yetismektedir.
Batman ilinde genel anlamda Akdeniz iklim 6zellikleri gortilmektedir. Yazlan sicak ve kurak, kislart
ise nispeten 1lik ve yagishdir. Batman ili nar yetistiriciligi i¢in uygun iklime sahip olmasina ragmen nar
iiretim alan1 ve miktar1 Tilrkiye’de son siralarda kalmaktadir. Batman ilinde 935 da alanda 432 ton nar
iiretimi gerceklemektedir (Anonim, 2019a).

Bu c¢alisgma, mahalli bir nar genotipinden alinan c¢eliklerin Batman ekolojisinde koklenme
durumlarini belirlemek amactyla yiiriitiilmiistiir.

2.Materyal ve Metot

Bu calisma nar ¢eliklerinin kéklenme durumlarimi belirlemek amaciyla yiiriitiilmiistiir. Calismada
kullanilan nar ¢elikleri Antalya ili Manavgat ilgesi Beskonak koyii ¢ay mahallesinde bulunan bir tiretici
bahgesinde bulunan bir nar genotipinden temin edilmistir.

Calisma, Batman Universitesi Bati Raman kampiis bahgesinde bulunan kéklendirme masasi
icerisindeki hacimce 3:1 oraminda perlit + torf karisiminda yiritilmistir. 25-38 ¢cm boyunda
hazirlanmig nar geligi 3 tekerriirlii olacak sekilde kdklendirme masasina dikimi yapilmaistir.

Koklendirme masasinin iizerine zararli giines 1sinlarindan celikleri korumak icin golgelik (net)
cekilmis ve haftada 2 kere sulanmistir. Mantari hastaliklardan korumak i¢in mancozeb %80 ve
chlorpyrifos-ethyl etkili fungusitler, besin olarak da %26’lik CAN (Kalsiyum Amonyum Nitrat) ve
Innofert 20-20-20 TE Bor (B), Bakir (Cu), Demir (Fe), Mangan (Mn), Molibden (Mo), Cinko (Zn)
igerikli mikro besin maddeleri verilmistir.

Bir y1l boyunca masada muhafaza edilen nar gelikleri koklenme masasindan ¢ikartilarak, fidan boyu
(cm), fidan gévde ¢ap1 (mm), siirgiin sayisi (adet), en uzun siirgiin boyu (cm), koklenme oranlari (%) ve
kok uzunlugu (cm) gibi 6zellikleri belirlenmistir (Sekil 1, 2) (Cizelge 1).

Fidan boyu (cm), en uzun siirglin boyu (cm), kdk uzunlugu (cm) serit metreyle, fidan ¢ap1 (mm)
dijital kumpas ile 6l¢tilmiistiir. Fidan gévde ¢apinin dlglim yeri olarak toprak seviyesinin 5 cm iistii baz
almmigtir. Kok ve siirgiinler sayilarak adet olarak belirlenmistir. Koklenme durumlarinin
belirlenmesinde ise kokler gruplandirilarak sayilmis, kok sayist 20 adetin altindakiler az, 20-25
arasindakiler orta, 25 ve iizerindekiler ise ¢ok olarak degerlendirilmistir. Kdklenme oranlart % olarak
ifade edilmistir.

3.Bulgular ve Tartisma

Fidan boyu (cm), fidan gévde ¢ap1 (mm), siirgiin sayis1 (adet), en uzun siirgiin boyu (cm), koklenme
durumlar1 (%) ve kok uzunlugu (cm) Cizelge 1’ de verilmistir. Nar g¢eliklerinde bir yilin sonunda fidan
boylariin 45 cm ile 86 cm arasinda boylandigi belirlenmistir.

Fidanlarin ¢ap1 bakimindan en dar fidan ¢ap1 4.67 mm, en genis fidan ¢api ise 11.43 mm olarak
Olciilmistiir.
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Sekil 1. Yeni siirmiis nar celikleri Sekil 2. Narin fidan halini almis g
Figure 1. Fresh pomegranate cuttings Figure 2. The sapling appearance of pomegranate

Calismamizda, siirgiin sayilari ile en uzun siirgiinlerin gelismeleri belirlenmistir. Siirgiin sayilarinin
2 ile 9 adet arasinda degistigi ve ortalama siirgiin sayminin 4.82 adet oldugu tespit edilmistir. En uzun
stirgiin uzunluklarinin ise 26 cm ile 71 cm arasinda degistigi ve ortalama siirgiin uzunlugunun 48.55 cm
oldugu ol¢iilmiistiir. Biiylime diizenleyicilerin narin kdklenmesi {izerine etkisinin incelendigi bir
calismada, IBA 1000 ppm + PHB 750 ppm ve ardindan sirasiyla 7.25 ve 5.55 siirgiinlerle IBA 500 ppm
+ PHB 500 ppm ve IBA 1000 ppm ile isleme tabi tutulan kesimlerden maksimum siirgiin sayis1 7.71
oldugu, IBA veya PHB ile herhangi bir muameleden yoksun olan kontrollii kosullar altinda ise siirgiin
sayist 3.24 olarak tespit edildigi ve biiytime diizenleyicilerinin konsantrasyonunun artmasiyla siirgiin
sayist arttirdigi tespit edilmistir (Kaur ve ark., 2018). Yapilan bir ¢calismada perlit+ vermikulit ortaminda
4.9, kum+ vermikulit ortaminda 4.83 siirglin olusurken, 3.7 siirglin olusturdugu tespit edilmistir
(Rajkumar ve ark., 2017). Calismamizda ise Kaur ve ark. (2018) arkadaslarinin ¢alismasina kiyasla
biiylime diizenleyici uygulanmayan Kontrol grubuna gore siirgiin sayimizin ortalamalarin {izerinde
oldugu, farkli uygulamalar ve dozlarda da maksimum siirgiin sayisinin daha fazla oldugu goriilmektedir.

Kok uzunluklar 6l¢iilmiis ve kok uzunluklarinin 13 cm ile 75 cm arasinda degistigi tespit edilmistir.
IBA ve PHB'in narin (Punica granatum L.) kdklenmesi {izerindeki etkisini incelemek i¢in yapilan bir
calismada, maksimum kok uzunlugu (15.40 cm), minimum kok uzunlugu (8.91 cm) oldugu
belirlenmistir (Kaur ve ark., 2018). Oksin uygulamasinin ise koklenmeyi artirmis ve koklerin
uzunlugunu garanti altina almis olabilecegini diisiindiirmektedir (Hartmann ve ark. 2002). Farkli
ortamlarda narin kok gelisiminin incelendigi bir ¢alismada, en uzun kokiin 23.67 cm ile toprak +
vermikulit ile perlit+ coco peat ortaminda, perlit 18 cm ve coco peat ortaminda 21 cm oldugu
belirlenmistir. Calismamizda kdk uzunluklar1 kéklenmeyi uyarict bir uygulama yapilmamasina ragmen
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Sekil 3. Koklenme durumlart (az, ¢ok, orta)

Figure 3. Rooting conditions (little, very, middle)
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Fidanlarin kéklenme durumlarini belirlemek icin kokler gruplandirilarak sayilmis, kok sayilari 20
adetin alt1 az, 20-25 aras1 orta, 25 ve iizeri ¢ok olarak degerlendirilmistir. Koklenme oranlar1 % olarak
ifade edilmistir. Fidanlarin %36.36’sinin az, %45.45’inin orta ve %18.18’inin ise ¢ok olarak koklendigi
belirlenmistir. Farkli ortamlarda narin kdklenme performansinin incelendigi bir ¢aligmada, en yiiksek
koklenmenin % 82.33 oramiyla Perlite +Vermiculite ortaminda oldugu, perlitte bu oranin %78.33,
perlit+ coco peat de ise %78 olugu saptanmustir (Rajkumar ve ark., 2017). Yapilan bagka bir ¢calismada,
en fazla kok sayisi 24.65 ile IBA1000 ppm + PHB 750 ppm uygulamasinda bulunurken, 6.44 ile en az
k&k sayist kontrol grubunda elde edilmistir (Kaur ve ark., 2018). Onceki calismalar incelendiginde kok
sayilarinda koklenme hormonlarinin kdklenmeyi tesvik ettigi, bu sebeple basarinin kontrol grubuna goére
daha yiiksek oldugu goriiliirken, ¢aligmamizda ise kok sayilarinin hemen hemen koklenmeyi tesvik edici
uygulamalara yakin sonuglar verdigi goriilmektedir. Calismalar arasindaki koklenme farkliklarinin
farkli koklenme ortamlarindan kaynaklanabilecegi diistiniilmektedir.

Cizelge 1. Narin gelik ve fidanlarindan elde edilen veriler
Table 1. Data obtained from cuttings and saplings of pomegranate

Olgiilen dzellikler Minimum Maximum Ortalama | Standart Sapma
Fidan boyu (cm) 45 86 69.55 10.97
Sapling size
Fidan govde ¢ap1 (mm) 4.67 11.43 8.01 1.85
Sapling diameter
En uzun siirgiin boyu (cm) 26 71 48.55 13.3
Longest shoot length
Siirgiin sayis1 (adet) 2 9 4.82 1.92
Number of shoot
Kok uzunlugu (cm) 13 75 43.82 16.72
Root length
Koklenme durumu (%) Az Orta Cok
Rooting status 36.36 45.45 18.18
Sonug¢

Nar celiklerinin kdklenmesinde ana bitkinin fizyolojik durumu, kesim sekli, kesim mevsimi,
koklendirme ortami ve kdklendirme hormonlarinin kullanim dozlar1 kdklenme iizerine etki etmektedir
(Polat ve Caligkan, 2009). Calismamiz ile yapilan diger calismalar arasindaki koklenme oram
farkliliklarinin genel anlamda biiylime diizenleyicileri kullanimindan kaynaklandigi, uygun kiiltiirel
islemler yapildigi takdirde nar g¢eliklerinin biiyiime diizenleyicisi uygulanmadan da koklenme
saglanabildigi belirlenmistir. Narin Batman ili gibi uygun iklim sartlarinda ¢ogaltilarak ticari anlamda
degerlendirilebilecegi, buna bagli olarak Batman yoresinde nar yetistiriciliginin gelistirilmesinin
iilkemiz meyveciligi bakimindan 6nemli olacagi kanaatindeyiz.
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Abstarct

The climate of the Republic of Moldova is moderately continental - short and mild winter with little snow, long
hot summer and small amounts of precipitation, which fall in the warm season of the year in the form of short-
term rain showers. At the same time as the positive parts of the climate - the long, warm period of the year, the
mild winter, the abundance of the sun and the heat - there are also negative moments: drought time and great
weather variability. But in recent decades, as a result of climate change, the sum of annual active temperatures
higher than 0° C has increased considerably, from the average of 3500° C in the 80s and 3900° C in the 90s to the
average of 4300° C in the years 2000-2018. This increase in average annual temperatures has a major impact on
local viticulture and winemaking. What is characterized by a greater accumulation of sugars in grapes and reaching
the stage of earlier maturation. Meanwhile changing the start of harvesting season from early-mid September to
second half of August. Therefore, these factors influence the biochemical processes that take place in grapes and
therefore affect the quality of the finished product, being more critical for the raw material wines for sparkling
wines production in which it is recommended to have an alcoholic degree that does not exceed 11.5-12.0% of
alcohol. It was studied the quality of raw material wines produced at SPIHFT from central part of R. Moldova
between 2010-2018. And was established dynamic of base quality parameters of wines produce from classic
European varieties, harvested on optimal sugar accumulation, correlated to the the sum of annual active
temperatures.

Key words: Climate change, raw materials wine, sparkling wines, sum of annual active temperatures

Introduction

Most of the Republic of Moldova is located in the sub wet climate area with frequent drought during
the growing period of plants, which is why it is particularly important to carry out measures to adapt
Moldovan agriculture to Climate Change. Climate seasons are clearly defined with a short winter with
a little snow and a long summer, sometimes very hot and dry. The average annual air temperatures in
the country are 9.3° C as integral averages, but are different in different areas, ranging from 7.8 to 9.9°C.
Being rich in heat, Moldova is poor in rainfall, which are decreasing from 615 to 485 mm if we go from
North-West to Southeast (PNUD Moldova, 2009). The current climate conditions in Moldova are quite
favorable for the growth of more thermophilic plants such as vines, even if there is a humidity deficit in
the country. But climate change in recent decades shows a trend of rising temperatures, rising annual air
temperatures in Moldova, observed before 1990 (0.035 °C per decade), followed by a sharp increase
(about 0.58 ° C per decade). Moreover, compared to the first period, the temperature trends of the last
three decades are statistically significant for the summer and annual temperatures - with the 95%
confidence level and for the spring - with the 90% confidence level. Further evidence of the acceleration
of regional warming is also the fact that seven of the hottest years in the history of instrumental
observations in Moldova are from the last two decades. for example, only in the period 1990-2007, nine
droughts were recorded in the country. In 2007, an unprecedented catastrophic drought was observed,
which affected 75-80% of the country's territory and had very serious consequences for the national
economy. Some future trends, associated with Climate Change, may be positive for agriculture; these
are higher concentrations of CO; in the atmosphere, increasing the duration of warm temperatures,
increasing solar radiation and the amount of active temperatures. These factors can accelerate plant
growth, the length of the growing period and increase grape harvests. For example, high temperatures
and less rainfall during the ripening period increase the concentration of sugar in grapes and improve
the quality of wines. But high concentrations of CO,, in combination with extremely high temperatures
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during the flowering period, can lead to the opposite effect. Also, although they increase productivity,
high concentrations of CO; result in a lower quality of grapes High temperatures linked to a low level
of precipitation increase the concentration of sugar in grapes, but at the same time reduce total
productivity, the net result being very unpredictable (Corobov R., 2004). Therefore, these factors
influence the biochemical processes that take place in grapes and therefore affect the quality of the
finished product, being more critical for the raw material wines for sparkling wines production in which
it is recommended to have an alcoholic degree that does not exceed 11.5-12.0% of alcohol. To correlate
climate change with quality of raw material wines produced at SPIHFT from central part of R. Moldova
between 2010-2018. And was established dynamic of base quality parameters of wines produce from
classic European varieties, harvested on optimal sugar accumulation, correlated to the sum of annual
active temperatures.

Materials and methods

The research was carried out in the laboratory "Biotechnologies and Microbiology of Wine" and the
"Micro-vinification" section of the Scientific Practical Institute of Horticulture and Food Technologies
(SPIHFT)in the years 2010-2018.

The study object was selected the European grape varieties Chardonnay and Merlot, were studied
basic quality parameters sugar and titrable acidity expressed in tartaric acid in grapes at harvest. The
basic quality parameters were determined in wines: titrable acid concentration by direct titration, volatile
acids expressed in acetic acid, ethyl alcohol content, pH and organoleptic evaluation.

The grapes were harvested at the technological maturation stage, in the central area of the Republic
of Moldova, the processing of the grapes took place in the micro-vinification section of SPHIT, with the
following technological procedures; crushing and de-icing of grapes » sulphite at 75 mg / dm? with
potassium metabisulphite » pressing at discontinuous pneumatic presses with maximum yield of 50
liters per 100 kg of grapes » gravitational clarification with subsequent leakage from sediment »
inoculation with specially selected yeasts and alcoholic fermentation (for red wines the fermentation-
maceration process was used, with the pressing at the end of the process). After the fermentation has
been finished, the obtained wines have been removed from the sediment clear and subjected to physico-
chemical and organoleptic analyses.

Findings and discussion

Over the last few decades, the problem of climate change has become increasingly critical, which,
thanks to the accumulated statistical data (Table 1), shows the trend that the sum of active temperatures
increases simultaneously annually and the difference between the 80s and 2000s constitutes about
1000°C, which would mean that in recent years the daily temperature has increased by ~2-3 °C. The
absolute maximum temperature, the same in the last 20 years has increased by 3-5 °C (Institutul
Stiintifico-Practic de Horticultura si Tehnologii Alimentare, 2019).

Table 1. Climate indexes for different periods in Chisinau, central area of the Republic of Moldova

Years Sum of active temperatures, °C Absolute maximum Minimum absolute
temperature, t°C temperature, t°C
>0 >10
1980 3364 2978 30.9 -14.0
1981 3718 3176 32.8 -13.4
1982 3654 3083 30.7 -13.6
1983 3523 3065 31.1 -12.2
1984 3579 3102 30.5 -135
1985 3571 3290 33.9 -18.7
1990 4237 3639 34.7 -14.8
1991 3680 3318 31.9 -18.7
1992 3885 3137 34.6 -11.9
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Table 1. Continues

Years Sum of active temperatures, °C Absolute maximum | Minimum absolute
temperature, t°C temperature, t°C
>0 >10
1993 3603 3227 35.3 -15.5
1994 4255 3668 34.9 -20.9
1995 3886 3305 334 -16.9
2000 4244 3560 38.5 -15.6
2001 3993 3551 36.6 -15.7
2002 4281 3362 37.2 -16.5
2003 3920 3484 35.7 -17.4
2004 3977 3508 33.0 -13.1
2005 3979 3428 35.6 -15.5
2006 4098 3660 33.6 -24.2
2007 4539 3808 39.5 -16.0
2008 4300 3735 375 -15.3
2009 4345 3716 36.3 -16.8
2010 4207 3913 36.6 -21.8
2011 4012 3416 33.6 -16.0
2012 4549 4174 39.2 -22.2
2013 4157 3788 333 -12.9
2014 4218 3539 36.5 -20.9
2015 4452 3680 37.0 -16.8
2016 4281 3696 35.3 -17.5
2017 4322 3486 374 -16.6
2018 4301 4127 33.2 -14.7

On the basis of the institutional project, a study was carried out on the influence of global warming

on the Chardonnay and Merlot grape variety grown in the central area of the Republic of Moldova. Table
2 presents statistical data on the influence of active temperatures on the physico-chemical indices of

grapes.

Table 2. Influence of the sum of active temperatures on the physio-chemical indices of Chardonnay and

Merlot varieties.

Variety name Year | Sum of active | Date of | Sugar Concentration of
temperatures, (>10) | harvest concentration, | titrable acids,
°C g/dm? g/dm3

Chardonnay 06.09 199.0 8.5
Merlot 2010 3913 23.09 218.0 6.7
Chardonnay 06.09 191.0 8.8
Merlot 2011 3416 13.09 183.0 9.2

Chardonna

y 2012 4174 23.08 210.0 6.1
Merlot 06.09 202.0 7.2
Chardonnay 02.09 204.0 7.1
Merlot 2013 3788
erlo 11.09 204.0 6.8
Chardonna
y 2014 3539 08.09 194.0 8.8
Merlot 12.09 223.0 6.3
Chardonnay 2015 3680 07.09 202.0 6.1
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Table 2. Continues

Variety name | Year Sum of active | Date of | Sugar Concentration of
temperatures, | harvest concentration, | titrable acids,
(>10) °C g/dm? g/dm?
Merlot 18.09 210.0 6.5
Chardonnay 07.09 207.0 8.2
Merlot 2016 3696 20.09 209.0 6.6
Chardonnay 12.09 226.0 6.2
Merlot 2017 3486 29.09 215.0 7.4
Chardonnay 2018 4127 22.08 195.0 8.2
Merlot - - -

From the data from table 2 we get we see a large gap in the values of the sum of temperatures, ranging
from 3416 °C (2011) — 3486 °C (2018) to 4127 (2018) — 4174 °C (2012), this difference has a major
impact on the quality indices of grapes of the Chardonnay and Merlot varieties. This increase in the
amount of active temperatures which leads to a significant increase in the concentration of sugars and
therefore the grapes reach the technological maturity earlier. From the table we see that the warmest
years are 2012 and 2018 and in both cases the grapes were collected at the end of August. Unlike 2011,
2017 where the wine campaign started 2-4 weeks later. Also from backgammon we see that in 2012,
2018 grapes accumulating a necessary concentration of sugars earlier. However, it has a higher
concentration of total acids which reveal that the biochemical ripening processes in grapes have not been
completed as normally which could affect the quality of finished production. In particular, for wines
produced on the basis of the Merlot variety.

Also during the study period, data on alcohol content and organoleptic assessment have been
accumulated, the data are shown in Figure 1.
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Figure 1. Organoleptic appreciation and the concession of ethyl alcohol in raw material wines produced
from Chardonnay and Merlot varieties at SPIHFT, h. y. 2010-2018.

From the results presented in Figure 1 we note that in years with higher temperatures in most cases
we obtain wines with a higher ethyl alcohol content which is due to the higher sugar content in grapes
exceeding the ceiling of 200 g/dm? of sugars. Ce is an unfavorable factor for the production of wines
raw material for sparkling, which may compromise the normal flow of secondary fermentation.
However, it should be noted that the highest organoleptic appreciation obtained the wine raw material
chardonnay 2018, from the warmest year, the reserve of titrable acids in grapes facilitated fresher and
potentially high raw material for the production of quality sparkling wines. The same trends are observed
in red raw material wines, where the increased concentrations of alcohol did not allow us to classify
them as raw material wines for sparkling.

Of course this comparison is superficial, because the quality of the wine is conditioned by many
agro-biological and technological factors, but it is certain that climate change influences the ripening
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time of the grapes and it is necessary to carry out studies in order to correlate them with the quality of
finished production.

Conclusions

The comparative study of climate conditions demonstrates the significant influence in the increased
dynamics of the sum of active temperatures on grape quality indices. An increase in the amount of active
temperatures is observed, leading to a significant increase in the concentration of sugars in grapes and
as a result of the higher alcoholic level. The results of the analyses carried out have shown that in recent
years the alcoholic degree in moldovan wines has increased significantly, indicating the need to carry
out research related to the optimization of alcohol content in wines.
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Abstract

The use of selected yeasts for winemaking has clear advantages over traditional spontaneous fermentation.
Selection of wine yeasts is usually carried out within the Saccharomyces cerevisiae species. Yeast strains produce
different amount of secondary compounds that impart specific characteristics to the wines. This suggests that it is
necessary to isolate naturally occurring autochthons strains, which exhibit a metabolic profile that corresponds to
each wine. The variability, the degree of adaptation as well as the wide spread of yeasts in different biotypes enable
the isolation of new yeast strains with properties that can influence the fermentative processes, for this reason, the
activity of isolating and selecting yeasts strains from the vintage microbiota of Purcari vineyard imposed as a
necessity in the research and production activity. With the purpose of being used in the current biotechnological
practice, the Saccharomyces cerevisiie CNMN-Y-31, Saccharomyces cerevisiae CNMN-Y-32 and
Saccharomyces cerevisiae CNMN-Y-33 yeast strains, isolated from the indigenous flora, were tested at industrial
level. The monitoring of the alcoholic fermentation involved the registration of the commencement time and the
duration of the fermentation stages, as well as the dynamical evolution of the temperature, of the sugar
concentration, the alcohol content and the total acidity. The new yeast strains were assessed as valuable biological
material, recommendable in vine growing practice, as they contribute to obtaining high quality wines that reflect
the personality and potential of the varieties specific to Purcari vineyard.

Key words: local, microbiota, yeasts strains, the alcoholic fermentation, the physical-chemical parameters,
industrial level.

Introduction

Wine fermentation was traditionally carried out by indigenous yeasts associated with grapes and
cellar equipment. Today majority of wine production is based on use of active dried yeast which ensures
rapid and reliable fermentation and reduces the risk of sluggish or stuck fermentation and microbial
contamination. Most commercial wine yeast strains available today have been selected in the vineyard
for oenological traits. The selection of yeasts for winemaking consists of identifying specific cultures,
mainly Saccharomyces, which can ferment grape juice effectively and can produce good quality wines.
One of the most significant technological advances in winemaking has been the control of the
microbiological process by grape must inoculation using selected yeasts (Rainieri, and Pretorius, 2000).
Today, the use of indigenous wine yeasts selected from each winegrowing area is widespread (Querol
and Ramon, 996). These local yeasts are presumed to be more competitive than commercial yeasts
because they are better adapted to the ecological and technological features of their own winegrowing
area (Lurton, L. et., 1995; Querol et., 1992).

Therefore, they would be more capable of dominating the fermentation and would become the most
important biological agent responsible for the winemaking. Additionally, selection of the appropriate
local yeasts would assure the production of quality premium wines maintaining the differential
properties of their own area and preserving its natural biodiversity.

Materials and Methods

In order to optimize the alcoholic fermentation process by using some of yeast strains selected from
the indigenous flora, the Saccharomyces cerevisiae CNMN-Y-31, Saccharomyces cerevisiae CNMN-
Y-32 and Saccharomyces cerevisiae CNMN-Y-33 yeast strains have been tested at an industrial level.

The mash fermentation was made in 15000 litres tanks and the following basic conditions have been
provided so that the alcoholic fermentation should take place properly: the used mash was cleared,
clarified and sulphated in order to eliminate the spontaneous microbiota from the mash; the selected
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yeasts have been introduced in tanks in quantities that should guarantee from the beginning the optimal
density of yeast cells/mL, necessary for the process of fermentation and the fermentation took place at
15-16°C.

When monitoring the fermentation process, there were registered the moment of starting and the
duration (hours/days) of the fermentation stages, the tumultuous fermentation, the calm fermentation as
well as in the dynamics of the main parameters: temperature (t°C), sugar concentration (g/L), alcohol
content (% vol.) and total acidity (g/L C4HeOs). At the end of the process, the conditioned wines were
analysed from a physicochemical and organoleptic point of view.

Findings and Discussion

The Saccharomyces cerevisiae CNMN-Y-31, Saccharomyces cerevisiae CNMN-Y-32 and
Saccharomyces cerevisiae CNMN-Y-33 yeast strains, considered to be successful in the production of
quality white and red wines have been verified on the musts obtained from the varieties Sauvignon blanc
and Malbec whose physical - chemical characteristics are presented in table 1.

Table 1. The physical-chemical characteristics of the musts used for experiments

The musts used Z?Ears’ Total acidity, CsHsOs g/L. pH
Must of grape variety Sauvignon blanc 234 6.0 3.34
Must of grape variety Malbec 231 5.8 3.39

We have to mention that for every must lot, a witness was provided for which we used as
fermentation agent a commercial compound usually used in the technology of white and red wine
production.

The data obtained when monitoring the fermentation processes carried out with the three yeast strains
are graphically presented in figures 1, 2 and 3.
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Figure 1. The dynamic of the physical-chemical parameters during the alcoholic fermentation process
made by the Saccharomyces cerevisiae CNMN-Y-31 yeast strain in comparison with the control yeast.
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Figure 2. The dynamic of the physical-chemical parameters during the alcoholic fermentation process
made by the Saccharomyces cerevisiae CNMN-Y-32 yeast strain in comparison with the control yeast.
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Fig 3. The dynamic of the physical-chemical parameters during the alcoholic fermentation process made
by the Saccharomyces cerevisiae CNMN-Y-33 yeast strain in comparison with the control yeast.

After testing the oenological value at an industrial level of the new selected yeast strains
Saccharomyces cerevisiae CNMN-Y-31, Saccharomyces cerevisiae CNMN-Y-32 and Saccharomyces
cerevisiae CNMN-Y-33 , we established that they may be appreciated as biologic material useful for
the wine-making practice in the production of quality dry white and red wines technology.

The data obtained when monitoring of the fermentation processes point out the following aspects:

>the yeast strains Saccharomyces cerevisiae CNMN-Y-31, Saccharomyces cerevisiae CNMN-Y-32
and Saccharomyces cerevisiae CNMN-Y-33 fitted in category of yeasts with a minimal degree of
foaming in the first 24 hours from the beginning of the pre-fermentation stage (after this interval, the
fermentation advances without foaming. From the perspective of this characteristic, the tested yeast
strains are valuable because they offer the possibility to use the fermentation space in full capacity.

>the new selected yeast strains started the alcoholic fermentation after 24-28 hours from the
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introduction of the leavens in the must. In this stage the musts grew turbid, and at the microscope we
can notice a great number of yeasts in an intense process of burgeoning, and the must temperature grew
slowly with approximately 1°C. The relative small duration of the pre-fermentation period is an
advantage of the alcoholic fermentation process, always being preferred the yeast strains that show this
characteristic. In dynamic, the evolution of the alcoholic concentration curve emphasizes a more intense
activity of sugar metabolisation in the tanks considered as witness, where a commercial compound was
used as a fermentation agent.

> the tumultuous fermentation stage started after 48 hours and continued for 8-10 days, when the
must temperature increased gradually, because of the increase of the metabolic activity concomitantly
with the increase of the yeasts number. In this stage, the temperature was verified in the
fermentation devices twice a day, intervening to maintain it between 15 - 16°C. In the case of the three
tested yeast strains, we noticed an average metabolisation of sugars, which led to eventually obtaining
some wines with special sensory characteristics;

> in the tanks with the new selected yeast strains, the clarifying process started quickly at the end
of the tumultuous stage, obtaining after 10 days relatively clear or lightly opalescent wines and the yeast
deposit formed after the first racking was compact, hardly removable.

At the end of fermentation, dry wines were obtained, with an alcoholic strength between 13,6 and
14,0 % vol. alcohol (table 2), depending on the initial concentration of sugars from the substratum,
which proves that the new tested yeast strains are alcoligene, being capable to metabolise almost
completely the sugars from the fermentation medium.

As a result of determining the main structure characteristics, it follows that the wines made by the
new selected yeast strains from the indigenous flora of the Purcari vine-growing region show balanced
concentration of the physicochemical characteristics (table 2).

Table 2. The main composition characteristics of the wines obtained by using new yeast
strain testing in comparison with the control yeast

Sauvignon blanc Malbec
Physical parameters -

chemical and organoleptic |q, o yeast C'\g;/IN'Y' CNMN-Y-33|control yeast C'\:;'RAN'Y'
Alcohol, % vol. 14.0+0.1 13.920.1 14.0£0.1 13.620.1 13.740.1

Non-fermented sugars, g/L| 2.1£0.2 4.0+0.2 2.0+0.2 3.0+0.2 2.5+0.2

Total acidity, g/L 5.740.1 5.8+0.1 5.8+0.1 7.5+0.1 7.6+0.1

Volatile acidity, g/L
CHsCOOH 0.49+0.03 0.49+0.03 0.49+0.03 0.36+0.03 0.35+0.03
Organolepél? i\(s)sessment, 8.1 8.1 8.1 8.1 8.1

The tested yeast strains are considered valuable for obtaining quality dry white and red wines, these
ones satisfy more conditions, which are: superior alcohol level, low volatile acidity, superior sugars-
alcohol efficiency etc.

The organoleptic appreciation of the analysed wines emphasized their very good quality. All the
wines presented a discreet, fine, specific flavor, being fruitfully well harmonized with the other
components.

All these data offer a complete image of the oenologic value of the new yeast strains, as well as their
practical importance in the dry white and red wines production technology.

Taking into account the results, we recommend the carrying on of the research in order to go deeply
into the aspects concerning the importance of the yeast strains origin, into defining the characteristics
regarding the wines authenticity and specificity.
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Conclusions

The verification at the industrial level, because of the fermentation and technological characteristics,
allowed the appreciation of the new selected yeasts strains Saccharomyces cerevisiae CNMN-Y-31,
Saccharomyces cerevisiae CNMN-Y-32 and Saccharomyces cerevisiae CNMN-Y-33 as valuable
biologic material, recommendable for the vine-growing practice.

Using the new selected yeasts strains in the alcoholic fermentation process at the industrial level has
the following advantages: increased efficiency of the process by using at full capacity the fermentation
spaces, total transformation of sugars, rapid conditioning (clearing, separation from the deposit) and
increasing the specificity degree of the Purcari vine-growing region wines, contributing to their fame on
the domestic and external market.

The oenologic value of the new selected yeasts strains allows their recommendation in the white and
red dry wines production technology in Purcari vine-growing region, these ones contributing to
obtaining quality wines which reflect the personality and the potentiality of the varieties specific to the
region.
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Abstract

Consumption increased on average by + 1.4% per year from 2007 to 2018; however, there were some noticeable
fluctuations noticed during the analyzed period. The highest growth rate of consumption was in 2010, when it
increased by 11% compared to the previous year. World wine consumption reached the maximum volume at 134.7
billion USD in 2017, and then declined slightly in the following year. In 2015, global trade in sparkling wines
continued to grow. In total, the 10 main exporting countries produced nearly 7 million hectoliters, which means
an increase of 7% compared to 2014 totaling 5.1 billion USD. Among the three leaders, we can find Italy, France
and Spain; the 7 positions of the leaders are as follows: France has shown well due to the rise in champagne sales,
finally coming out of the recession that was observed from 2009 to 2012. Italy increased its volumes by 15%,
reaching a share of 40% in the total amount of 10 leading countries, thanks to the popularity of Prosecco. Spain
has seen that Cava’s sales growth stopped after 4 years of continuous volume growth. As for Germany, the year
was unfavorable for German sparkling wines, closing at minus 10%, while more and more successful South
African products grew in sales by more than 13 million liters, corresponding to an annual growth of 35%.

Key words: Wine products, world market, wine market, producing countries, consumers.

JEL Classification: F10. K39, L67, Q18

1. Introduction

The world wine market has a long history dating back to about four centuries, and was formed in
response to the increasing needs of people living on different continents to join the consumption of
wines, the production of which originated in modern Europe, but later began to spread to other continents
under the influence of global consumer demand. This circumstance can be explained by the presence of
a rational mechanism for regulating the world wine market, since the vine belongs to very unpretentious
plants and takes root well where other crops merely do not survive. Moreover, the more the vine suffers
during the ripening period, the more stress it experiences, the more high-quality wine material it
produces, since the same amount of flavor and aromatic components is concentrated in a smaller mass
of berries. Despite this, the growth of global resource does not occur, and its dynamics are compensatory
in nature due to changes in the area of national vineyards.

The problems of labor international division have always taken and continue to take a significant
place in economic theory. Many methodological aspects of labor division theory and its most important
forms are reflected in the writings of V. Petty, A. Smith, D. Ricardo, D.M. Keynes, M. Friedman. Many
methodological and instrumental problems were grounded in the work of famous local scientists A.
Aganbegyan, V. Afanasyev, S. Glazyev, N. Kondratyev, V. Leontyev, D. Lvov, S. Shatalin and foreign
economists from the past and the present, including, first and foremost, Gelbright D., Keynes D.,
Marshall A. and Hicks R., who introduced the concept of "level of supply and demand balance" in price
theory, Robinson D., Samuelson P., Schumpeter J. Analyzing the works signed by Chamberlain E.,
Dolan E., Porter M. concerning competition relations between firms, they reveal a source of competitive
advantage of forms of management integration.

The aim of the study is to analyze the current state of the world winemaking market and to identify
the vector of wine products from producer to consumer in order to best meet consumer demands.
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2. Materials and Methods

Analytical-statistical, cartographic methods were used as methods. In the paper, we relied on works
written by local and foreign scientists in the field of analysis of the world wine market, as well on as
materials from the International Grape and Wine Organization (GWO).

3. Results and Analysis

The material contains an up-to-date (periodically updated) list of countries and territories of the world
sorted by the level of alcohol ingestion, calculated in liters of pure ethyl alcohol per capita. The
measurement takes into account persons starting 15 years of age. In countries where the annual number
of tourists is nearly the same as the number of their inhabitants. In 2018, the study covers 189 countries.

Table 1. World Health Organization: Global Status Report on Alcohol and Health 2018 (Anomim,

2018h).
Place Country. Territory Consumption | Place | Country. Territory Consumption

1 Moldova 15.2 11 France 12.6
2 Lithuania 15.0 12 Slovenia 12.6
3 Czech 14.4 13 Portugal 12.3
4 Germany 134 14 Belgium 12.1
5 Nigeria 134 15 Seychelles 12.0
6 Ireland 13.0 16 Russian 11.7
7 Luxembourg 13.0 17 Austria 11.6
8 Latvia 12.9 18 Estonia 11.6
9 Bulgaria 12.7 19 Poland 11.6
10 Romania 12.7

Experts from the Columbia University say that climate change on the planet is negatively affecting
the vineyards. Throughout the globe, because of the increase in air temperature and changes in this
context, the surface of ground appropriate for cultivating grapes has shrunk several times. A new
investigation reveals that the field of viticulture can be maintained, but only in the instances when grape
varieties are substituted. For example, in France, the average loss can reach 22 percent, but with the
rebirth of other varieties, the growth of the area can get up to 25 percent (Gribincea, 2005). One of the
key aspects to be taken into account when it comes to sustainable development of the field of viticulture
is manifold sorts of grapes. In this regard, specialists have estimated that if the air temperature on the
globe rises by two degrees, this will lead to the situation in which the surface of the territories suitable
for grape cultivation will be reduced to 56% of the current surface.

The total world area under vineyards in 2017 amounted to 7.6 million ha (Fig. 1). Since the end of
the European Union's program for regulating the production potential of the industry, the pace of
deterioration in EU vineyards has slowed significantly. At the end of 2017, European vineyards occupy
an area of 3.3 million hectares, which is 5.6 thousand hectares less than in 2016. The latest available
data indicate the stabilization of the total vineyard area in France (787 thousand ha), Romania (191
thousand ha) and Germany (102 thousand ha). The area of vineyards in Spain, by contrast, decreased by
8.2 thousand hectares. The largest increase in areas was recorded in Italy (+5 thousand ha) (Vasileiko,
2018).
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Fig. 1. The dynamics of the world area under grapes in 2010-2017, million ha [2]
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As for vineyards outside of Europe, their area in 2017 amounted to 3.6 million hectares, decreasing
by 16 thousand hectares compared to the level of 2016. After 10 years of active growth, the growth rate
of Chinese vineyards has slowed down to 0.68% in 2017. The area continued to decline in Turkey (-
4.4% versus 2016), in South Africa (-2.9%) and Argentina (-0.53%) (Anomim, 2018b). In general, we
can conclude that the area of vineyards in the world is characterized by stability and fluctuates slightly
around a value of 7.5 million hectares.

In 2017, wine production worldwide (excerpt juices and must), compared with 2016, decreased by
8.42% and amounted to 250 million decalitres. 2017 production is the lowest in 60 years. In 2017, the
leader among wine producers, with a share of 17%, is Italy. French manufacturers accounted for 14.68%,
Spanish - 12.84%. The United States also has a significant weight of 9.32%. In total, these four countries
account for 53.84% of world production.

Leading wine producers and their share in

world production in 2017, % “ Italy

# France

¥ Spain

w USA

@. Australia
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l-\
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43% / a China
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- Germany

N

>% 9.5%
Fig. 2.The largest wine producers and their share in world production in 2017, % (Anomim, 2018c).

The decline in production of wine globally was mainly affected by adverse weather conditions. So
the long drought of 2017 in Europe contributed to a decrease in production by 14.6%. if compared to
the year 2016, production of wine in Italy (namely 42.5 million decalitres), France (36.7 million
decalitres), Spain (32.1 million decalitres) and Germany (7.7 million decalitres) decreased by 17%, 19%,
20% and 15% respectively (Gribincea, 2010).

If the global temperature marks four degrees up, the area of vines will get reduced by 85%. The
communities on the globe will eventually lose the vineyards and, consequently, the producers will lose
their capacity to make quality wine. In this sense, researchers have already drafted a program that aims
at helping the producers get adapted to this new environment. Mainly, the step that is to be taken refers
to the change of grown sorts of grapes that could eventually adapt better to the new environmental
conditions. It is known that grapes are particularly sensitive to temperature changes, especially those
ripe varieties, such as pinot noir, known to be the sort from which, in the opinion of many, the best wine
in the world is obtained. The researchers also are sure that the variation of sorts will make preservation
of vines possible. There is a choice of more 1100 different varieties that are capable of being grown in
a manifold conditions (Anomim, 2020a).
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Fig. 3.The main regions of wine production in the world (Anomim, 2020b).

The Republic of Moldova rose to the 20th place, moving one notch higher in the ranking of the
world's major wine producers. As the GWO study shows, this happened due to the fact that production
in Brazil halved (Anomim, 2018c).

In the structure of world consumption, the USA belongs to the leadership - 13.42% (32.6 million
decalitres) of all world consumption. The share of France is 11.11% (27.0 million dal.), Italy - 9.3%
(22.6 million dal.), Germany - 8.31% (20.2 million dal.), China - 7.37% (17.9 million decalitres). In
total, the top 5 world consumers of wine products account for almost half (49.51%) of total world
consumption. Russia with a share of 3.66% (8.9 million decalitres) shares 8-9 places with Argentina.
As for the dynamics, the highest growth in 2017 among the top 10 consumers was recorded in Australia
(10th place) - 5.45%. In Spain (7th place), China and the USA, the increase compared to 2016 was
4.04%, 3.47% and 2.84%, respectively. The highest rates of decline were recorded in Argentina - by
5.32%, the Russian Federation - by 2.2% and the UK - by 1.55% (Sava E and Gribincea A., 2007).

According to the information presented at the conference that was dedicated to the results of wine
industry in 2018, in the given volume of alcohol consumption (recalculated to litres of absolute alcohol)
i.e. 100% spirit) 52% relate to beer, 34% - strong alcoholic drinks and only 12% to wine. 2% - to other
types of drinks. These data confirm another world rating — the one that relates to consumption of wine
per capita, in which the Republic of Moldova occupied the 17th place with the indicator of 18 litres per
capita older than 15 (Fig. 4).
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Fig. 4.Per capita alcohol consumption by country, (Anomim, 2019).
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The three largest wine producing countries in the world have remained unchanged. Most of this drink
- 54.8 million hectoliters - was produced in Italy, which has been the world leader for four years. By the
way, 310 thousand farms and almost 46 thousand vineyards are involved in the country's wine industry,
and the total area of vineyards covers over 652 thousand hectares.

The United States is known to be the leading importer of grapes in the world, accounting for 16.4%
of total world imports. The main countries from which the United States imports grapes particularly are
Chile, Mexico and Peru, which altogether make up almost 99% of US grape imports. The American
market registers growing demand for wines that exceeds the country's wine production. Almost all 50
American states produce wine, but most of the wineries in the US are located particularly in California
and Washington. The geological and environmental conditions of the United States have insured these
states with high altitude continental regions or coastal fog regions, which is favorable for viticulture
(Fig. 5). While domestic grape production is focused on sourcing for the wine industry, imports are for
raw consumption of grapes.
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Fig. 5.World leading wine exporters, (Anomim, 2018d).
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However, Italy is famous not only for its volume of production, but also for the quality: less than
30% of the wines produced in the country belong to the canteen-use category. 332 Italian wine brands
have a controlled designation of origin (DOC). 73 wine brands have the DOCG category - the highest
in the Italian wine classification, which guarantees the geographical origin and indicates the method via
which the wine was produced. Another 118 wines have the category IGT (typical geographical name).

The closest competitors in Italy - France and Spain - produced 36, respectively 35.5 million
hectoliters of wine. However, the rate of production growth is reversed: in 2018, Spain produced 36.7%
more than a year earlier, France - 34.8% more, plus production in Italy totaled less than 30 %. The same
countries are leaders in exports. In terms of supply volumes, Spain became the best, which shipped 20.9
million hectoliters of wine abroad, but in monetary terms, France ranked first, which won a record 9.3
billion of euros in wine exports. In 2018, wines worth 31.3 billion euros were sold worldwide,
representing 1.2% more than in 2017. Most lovers of this alcoholic drink live in the United States - 33
million hectoliters were drink there throughout the year. In second place is France: locals and tourists
drank 26.8 million hectoliters of wine in 2018

3.Conclusions

The last five years for viticulture and winemaking have been marked by a series of important
qualitative changes. There are many problems to solve. It is necessary to increase the markings, to form
a new generation of personnel. But there is another Gordian knot that must be cut by the producers.
After so many decades of stagnation in the industry, during which "overseas guests" have conquered
domestic regiments and traditional Moldovan markets, it is necessary to win the consumer. And in this
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case, if it is not paradoxical at first glance, the process of integrating Moldovan winemaking into the
context of the global consumer market plays an important role.

Among the mechanisms for popularizing the Moldovan winemaking brand, it is worth noting the
entry of domestic products into the HoReCa segment. “In particular, Europe is getting acquainted with
our local wines. They should be presented in Michelin restaurants, in restaurants of the World’s 50 Best
Restaurants rating, in Bordeaux and Burgundy. Now it’s not a big trend, but such facts already exist.
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Abstract

The Republic of Moldova has favorable soil and climatic conditions for the development of viticulture and
winemaking. In recent years, in the Republic of Moldova, a special scientific and industrial interest and state status
has received massive introduction into the assortment of a number of certified virus-free clones of classical European
varieties. At the same time, the elements of their cultivation technology, from the production of grafted planting
material to productivity, have not been studied from the point of view of the different quality of cuttings, vines, which
is the relevance of the research. There were established the theoretic and practical importance of differentiated quality
of rootstock vines on stings length in planting material production. In southern zone conditions of Republic of
Moldova, it was established the post-action of differentiated quality of vine propagating material on vineyards
development and productivity clone R5 of Cabernet Sauvignon vines. The influence of different quality of
rootstock vines on stings length appears at the stages of stratification, vines school efficiency, degree of clamping
to permanent place, hubs vines development and growth. At the same time, there is a strict relationship between
the quality parameters of the vine, the yield planting material from the vines school and their quality, survival rate
in a permanent place and the growth vine bushes. It has been established that the growth and development of clone
R5 Cabernet-Sauvignon vine bushes, their entry into fruiting and productivity, are manifested depending on the
rootstock variety and the quality of planting material.

Key words: Clone, cutting, development, fruiting, grafted vines, grapevine planting material, nursery, propagating,
productivity, quality, Republic of Moldova, rootstock, vineyard.

1. Beeaenue / Introduction

B mocnemnne tomel B PecnyOnuke MonmoBa 0coOblii HayqHO-TIPOM3BOJICTBEHHBIH HWHTEpEC W
TOCYAApCTBEHHBII CTaTyc MOJyYWIO MacCOBO€ BHEIPEHHE B COPTHMEHT psifia CepTU(HLUPOBAHHBIX
0€3BUPYCHBIX KJIOHOB KJIACCHYECKHX eBporneickux coptoB: Kabepue-CoBuHboH, Mepito, rpymis [1uHo,
[apaone, CoBUHBOH, PHUCIMHT M JAp., BBICOKOH OHMOJIOTHYECKON KaTeropuu, KOTOPhIE 00ECICUMBAIOT
JIOCTAaTOYHO BBICOKHMI ypoxkail M KauecTBO KOoHeuHo# mpoaykimu (Cuharschi et al. 2006; Kyxapckuii u
ap. 2008). Ilnanupyercs OCHOBHYIO MOCAAKy BUHOTPAIHUKOB OCYLIECTBIISITH MPUBUTHIM MOCAJOYHBIM
MaTEpUAIOM 3THX KJIOHOB. B TO ke BpeMs, 3JIEMEHTHl TEXHOJIOTMHM HMX BO3ZCIbIBAHMS, HAYMHAs OT
IIPOM3BOACTBA IIPUBUTOIO MOCAJA0YHOIO MATEPUAIIA JI0 BCTYIUICHUS B IUIOJOHOUIEHHUE, C TOUYKU 3PEHUS
pPa3sHOKAaYeCTBEHHOCTH UYEPEHKOB, CAKEHIIEB M KYCTOB, M3Y4YEHBl HENOCTATOYHO. He BBIACHEHHBIM
OCTaeTcsl BIMSHIE PA3HOKAYECTBEHHOCTH IMOIBOMHBIX (3arOTOBJICHHBIX I10 JUTMHE JIO3BI) W TPUBOWHBIX
YEPEHKOB (C YCUKOBBIM M 0E3YCHKOBBIM Y3JIaMM), HCIOJNB3YyEeMBIX LIS MIPUBUBKH, HA POCT, Pa3BHTHE,
CpoKH (OPMHUPOBAHMS KYCTOB U MPOAYKTUBHOCTH MOJIOJBIX HACAKACHUH BUHOTPAJIA.

2. Marepuaianl u metonuka / Materials and Methods

Uccnenopanus 0butH mipoBesieHbl B x03sicTBe AO «Tomait-Bunekc», ATO I'aray3us (ABTOHOMHO-
TeppuropuansHoe O6pazoBanue) Pecrryonukun Momnmosa, B 2003-2019 rr. Jlo3bl moaBoiHOTO copTa
BuHorpana bxP Kooep 5BB, 3arotosiennsie B 2003 rofy, nepe NpruBUBKON Hape3aJIMCh Ha YEPEHKH (C
1-ro mo 5-i), or ocHoBaHMsi K Bepxyuke. [IpuBuBka uepenkoB Cl R5 copra Kabepue-CoBuHbOH
MPOM3BOIMIIACH HA YEPEHKH MOJIBOS KaXKI0W U3 3TUX IPYIIL, B OT/ACIBHOCTH.

W3 npusoiinbix 103 Cl R5 copra Kabepre-CoBHHBOH, 3arOTOBICHHBIX C OCEHH, B 30HE 4-12 T1a3K0B
ObuUIM Hape3aHbl OJIHOIJIA3KOBBIE YEPEHKH, KOTOPbIE OBLIM pa3fefieHbl Ha 2 TPYIIBL C YCHKOM
(pasBuToit nuadparmoit) 1 6e3 ycuka (C HeIOCTaTOYHO pa3BuTol auadparmoit). Kaxknas u3 aTux rpymnmn
YepeHKOB OblIa MpUBHTA Ha YepeHkH moaBos bxP Kobep Sbb.
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[TpuBHBKa ObLIa BHIMOJHEHA MEXaHU3UPOBAHHBIM CIIOCOOOM, C TIOMOIIBI0 TpucniocobaeHus YIIB-
1. OOpa3oBaHHe CTBIKOBOYHBIX KOMIIOHEHTOB OCYIIECTBISLIOCH OME2000PA3HbIM  HONCOM, C
BBITIOJTHEHHEM IIIHMIIA HA TIOABOE U Ta3a Ha MpHBOe. B Kak7oM BapraHTe OIbITa OBIJIO MTPOU3BEEHO IO
500-700 1mTyK MPUBUBOK.

[locme mnpWBMBKE amMKanbHAasg YacTh NPUBUTHIX YEPEHKOB NapadWHUPOBAIACH KPACHBIM
ropMoHocoepxamuM napadhuaom mapku Actygref. Ilocnme cTpaTUQUKAMK W 3aKalKH TPUBUTHIC
YepeHKN OBUIM BBICAXKCHBI B INKOJIKY. [loclie BBIKOIIKMA W3 IIKOJIKHM, XPaHEHUS W MPEANOCAT0YHON
MOJITOTOBKH, CAXKEHIIbI OBUTM TIOCAKEHBI HA MMOCTOSHHOE MECTO 1o cxeMe 2,75 X 1,5M, B 4-X kpaTHOH
nmoBTopHOCTH. PoOpMa KyCTOB — JABYXIITAMOOBBIA JBYCTOPOHHHH TOPHU3OHTAIBHBIA KOPIOH
(Muxaitmok 1 np. 1978). BemeHne mpupocTta Ha BEPTHKAIHLHOM OTHOIUIOCKOCTHOW Immajnepe. B
MPOIECCEe UCCIICIOBAHUN ONPEACSUIA MPHKUBAEMOCTh CAKEHIICB Ha IMOCTOSHHOM MECTE, POCT H
pasButue kyctoB (Manrabap u ap. 1982). Onpenenenre mokasarenei mioJOHOCHOCTH (K03 GUITMEHTHI
TUTOZOHOIIEHNUS ¥ TUIOJOHOCHOCTH) W ypoxKaHoCTH (KI/KycT; m/ra) (JlazapeBckuit 1964), kadecTBo
srosi (CoaepaHWe CYXUX BEINECTB W TUTpyeMbiXx kucior) (CmupHoBYy M ap. 1995). Maccoryro
KOHIIEHTPAILMIO CaXxapoB M THTPYEMBIX KHCIOT paccuuThianu B r/mam° (Standart Moldovean 1995).

O06paboTKy AaHHBIX IPOBOIMIIN METOAAMH AUCIIEPCHOHHOTO M KOPPEJILMOHHOT0 aHaian30B (Llocrnexon
1985).

3. PesyabTathl ucciaenosanuii / Research Results

YcTaHOBIIEHO, UTO 10 IPUBUBKH CpeIHUE tuameTp uepeHkoB y copta bxP Kobep SBb u3 ocHoBanus
7103561 coctasiser 8,7-8,3 mm (1-2-i), uz cpenneit — 8,0-7,8 mm (3-4-i1) u BepxHeil 30HBI 103bI — 6,9 MM
(5-#1). Macca 100 ugepenxoB, mmuHoi 0-35¢Mm, (ot 1-ro k 5-my) ymensiiaercs ot 1,82 mo 1,13 xr.
HauGonbieit OnomMaccoil OTIIMYAOTCS YSPEHKU W3 OCHOBAHHS M cepeluHbl 103kl (1-3-i1). [lomobOHas
3aKOHOMEPHOCTH HAOJIOAaeTCs U [0 U3MEHEHHUIO CYXO0i OromMacchl 4epeHKoB (Tabum. 1).

Tabmuia 1. OCHOBHBIE TOKa3aTEHN KAYeCTBa YEPEHKOB, B 3aBUCUMOCTH OT UX PACIIONIOKEHUS T10 JITTHHE
noniBoitHOM 10361 BxP Kobep 5bb. AO «Tomaii-Bunekcy, 2004r.

Table 1. The main indicators of the quality of cuttings, depending on their location along the length of the
rootstock. BxR Kober 5BB. JSC "Tomai-Vinex", 2004

No Experiment options /the location of Weight of Content in 100 cuttings
p/p' the rootstock alopg the length of the 100 cuttings, kg Dry Carbohydrates, g
vines ' matter, kg ’
1. | I-st cutting 1,82 1,18 148,3
2 11-nd cutting 1,71 1,11 157,5
3. | Hl-rd cutting 1,64 0,98 140,9
4. | IV-th cutting 1,58 0,99 138,4
5 V-th cutting 1,13 0,70 81,1

OpHuM U3 N0Ka3aTelieil KauecTBa JI03bl SBJISIOTCS CyMMa YIJIEBOJIOB (B CyXOM BEIIECTBE), a TAKKE
3amnac yriieBojoB B 100 mIT. 4epeHKOB, KOTOpbIe HEOOXOAUMBI JIsl OUITOJISIPHOM pereHepany NPUBUTHIX
YEpEHKOB B TEPHOJI UX cTpaTuUKanuy 1 3akaiku. CoaepaHue yrieBoJI0B B UCCIEyEeMbIX YepeHKax
(1-4-writ), mpessimaet 100 1/100wT. uepeHkoB u u3mensiercs ot 157,5 1o 81,1 r (ot 1-ro k 5-My), Bbiiie
Yy UEpPEHKOB M3 OCHOBAHUS M CEPEIUHBI JIO3bI U HIKE U3 BEPXYILIKH.
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Tabnuia 2. BeIXxon ¥ Ka4ecTBO MPUBUTHIX CAXKCHIIEB BUHOTPAJa U3 IIKOJIKH, B 3aBUCHUMOCTH OT
PacIoJIOKeHHS YePEHKOB TOIBOS 110 iTrHE J10361. KabepHe-CoBruHboH Ki10H R5 Ha BXP Kobep 56b. AO
«Tomait-Bunexcy, 2004r.

Table 2. The output and quality of grafted grapevine seedlings from nursery, depending on the location of the
rootstock along the length of the vines. Cabernet Sauvignon clone R5 on BxR Kober 5BB. JSC "Tomai-Vinex",
2004

Experiment Output seedlings from Length Diameter Number
options /the nursery of the number seedling main of roots,
No. location of the of grafted cuttings, % | growth,cm cane pcs
p/p | rootstock along the (at the
length of the vines was planted total | matu- base), >2 up total
grafted in the red mm mm to 2
nursery mm
1. | I-stcutting 47,9 48,9 78,6 | 39,8 7,50 6,99 | 87 5
2. | ll-nd cutting 51,6 52,9 795 | 432 7,72 7,08 8,3 6
3. | Ill-rd cutting 45,9 46,7 73,0 | 32,8 7,04 6,44 79 5
4. | 1V-th cutting 33,9 38,0 65,8 | 26,6 6,86 5,98 7.4 3
5. | V-th cutting 31,1 35,3 61,7 | 231 6,30 5,06 6,5 3
Sx% 1,59 1,60
LSDgs 1,91 2,03

Pa3HokadyecTBEHHOCTH HOI[BOf/iHBIX YCPCHKOB IO JJIMHE JIO3bI OKA3bIBA€T 3aKOHOMEPHOC BJIIMAHUEC HA
MPOLIECCHl PEreHEPALUH, IPHKUBAEMOCTh IPUBUTHIX YEPEHKOB B IIKOJIKE, & TAK)KE BBIXOJ M KauyeCTBO
Ca)KEHIIEB, TIOJYUYEHHBIX U3 IIKOJKH (Tadr. 2).

Tak, y npuBuThix KoMnoHneHToB Kabepae-CoBunbon kioH R5 Ha bxP Kob6ep SBb Bbixon caxxeHien
m3mensiercst ot 51,6 (2-it) 1o 31,1% (5-i yepeHok) (OT YMCiIa CIAETaHHBIX PUBHUBOK), BO3PACTACT MPH
WCTIONIB30BaHUY ISl IPUBUBKY YEPEHKOB W3 CpeIHEH W HIDKHEH 30H JI03bI (1-3-i1) U cHIDKaeTcs — u3
BepxHel (5-i).

()]
()]
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byx = 0,46+ 0,047  dyx =0,96
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carbohydrate content of 100 pcs. rootstock cuttings, g

Puc.1. 3aBucumMocTs MeXIy coaepkaHueM yrieBofoB B 100 mIT. MOABOWHBIX YEPEHKOB M BBIXOJIOM
MIPUBUTHIX CaKEHLEB BUHOTrpana u3 mkoiku. AO «Tomaii-Bunekcy, 2004r.

Fig.1. The dependence between the carbohydrate content of 100 pcs. rootstock cuttings and the output of grafted
grapevine seedlings from nursery.

JSC "Tomai-Vinex", 2004

Hamm ycranoBieHO, 9TO MEXIy CcofepkaHweM yrieBoaoB B 100 mT. MOJABOWHEIX YEPEHKOB H
BBIXO/IOM TIPUBHUTHIX CAKEHIEB BHHOTPaJa M3 IIKOJKH CYIIECTBYET CHJIbHAs KOPPESAIHOHHAS
3aBucuMOCTh (I = 0,98 + 0,1) (puc.1). Coneprxanue yrieBoaos Ha ypoae 150-160 r/ 100 . uepeHKOB
o0ecrieunBaeT BBIXO/] IIEPBOCOPTHBIX CAKEHIICB M3 IIKOJIKH B mpenenax 50-60%.
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[lpu mpuBUBKE Ha YEPEHKH, 3arOTOBJICHHBIC OT OCHOBAHMS JIO3bI K Bepxymike (¢ 1-ro mo 5-i)
3aKOHOMEPHO CHIKAIOTCS pa3MephI OOIIEro M BRI3PEBIIETO MPUPOCTA CAKEHIIEB, YMEHBINIAETCS 001IIee
YUCJIO KOPHEH, a TaKXKe YHCIIO OCHOBHBIX KOpHEH, auameTpoM > 2 MM. [IpmkuBaeMOCTh CaKCHIICB
u3Mensercs ot 97,4% no 85,5%.

B KoHIIe 1IepBOTo rojia BereTalyu Mpy NPUBUBKE Ha YEPEHKH M3 OCHOBaHUs mobera (1-2-i), oOras
JUTHHA IPUPOCTa KycToB cocTaBnseT 397,8 u 342,0cm; mummHa BeI3peBIero npupocra —232,8 u 147,8cwm;
JUTHHA OCHOBHOTO TIo0era — 99,7 u 90,0 cM; pa3Mepsl BBI3PEBILETr0 IPUPOCTa OCHOBHOTO mmobdera — 55,1
u 49,2¢cM; 06muii 066EM npupocTa Kycta — 62,58 u 52,14 ¢m®, B T.u. BEI3peBiIero — 46,98 u 35,52 cm®;
MpOIEeHT BbI3peBaHust — 75,1 u 68,1% (Tadn.3) Ot mokazarenu B 1,9 pasa mpeBBIMIAIOT MapaMeTphI
pocTa KycTOB, IPUBUTHIX HA YEPSHKH U3 BEpPXHEW 30HBI IIOBOWHOM J036I (5-11).

Tabmuma 3. PocT m pa3BuTHE OMHONETHETO MPHPOCTAa KYCTOB BHHOTPAAa, B 3aBUCHMOCTH OT
Pa3HOKAYeCTBEHHOCTH CakeHIeB. [-i rox mocne mocaaku. Kadepae-CoruaboH ki1oH RS Ha bXxP Kobep
5bB. AO «Tomaii-Bunekcy, 2005r.

Table 3. Growth and development one-year-old vines, depending on the different quality of grapevine seedlings.
1-st year after planting. Cabernet Sauvignon clone R5 on BxR Kober 5BB. JSC "Tomai-Vinex", 2005

Experiment Growth length Growth
No. variants / vines, main volume, cm?
p/p seedlings from cm cane, cm
cuttings along total matured | total matured total | matured %
the length of the matured
rootstock vine
1. | I-st cutting 397,8 232,8 99,7 55,1 62,58 46,98 75,1
2. I1-nd cutting 342,0 147,8 90,0 49,2 52,14 35,52 68,1
3. | Ill-rd cutting 279,0 108,0 85,0 45,4 48,19 31,43 65,2
4, IV-th cutting 2228 102,0 72,4 44,8 34,70 22,74 65,5
5. | V-th cutting 207,0 99,8 72,0 44,6 26,92 18,34 68,1
Sx% 1,85 2,40
LSDos 2,51 2,20

BuHOTpasHbIe KyCThI, BRIPAIIICHHBIC U3 CAXKCHIICB, MIOJYYCHHBIX PU UCIIOJIb30BAHUHM JJIsl IPUBUBKU
1-2 yepeHnka, XapakTepu3yrOTCs Ooliee MOITHBIM Pa3BUTHEM OJIHOJIETHUX MOOETOB M HAKOIICHHEM
MHOTOJIETHEH JPEBECHHBI, YTO SBJISCTCS BaXKHBIM MPH (HOPMUPOBAHUU CKeJieTa KycTa. Ha ueTBepThiii
rOJ] IMOCAJIKHU, MMOCJie 00pe3kr (POPMUPOBAHUE CKEJICTHBIX YaCTeH HA MHOTHX KyCTax ObLJIO OKOHYEHO.
CoxpaHsieTcss paHee  BBISBICHHAs  3aKOHOMEDPHOCTh  CHIDKEHHS  KOJHMYECTBA  ITOJIHOCTHIO
c(hOpMHPOBaHHBIX KYCTOB IPH HCIIOJI30BAaHUN YEPEHKOB OT OCHOBaHUS TTOIBOWHOM JIO3bI K BEPXYIIIKE.
Tak, npu MPUBUBKE Ha YEPEHKH U3 OCHOBaHHMS JI03bI (1-i1) UMCIIO CHOPMUPOBAHHBIX KYCTOB COCTaBIISIET
75,6%; n3 cepemunsl 10361 (3-i1) — 55,9% u BepxHeii 30HbI 10361 (5-i1) — 40,8%.

Ha ocHoBe riyO0okoro aHamm3a w OO0OOIIEHWS IAHHBIX IJUTEPATYphl, a TaKXKe pPe3yIbTaTOB
coOCTBeHHBIX HccieaoBanuil (AmupmpkanoB 1980), moka3zaHo, YTO OHMOJIOTMYECKOW €IMHHUIICH
arporeH03a BUHOTPAIHBIX HACAKICHUN CIeIyeT cuuTaTh mooder. Kak ocHOBHOM opraH, moder akTHBHO
y4acTBYyeT B CO3/IaHUU YpOXKas, XapaKTepHu3yeT IMOKa3aTelb MPOIYKTHBHOCTH, B 3aBUCUMOCTH OT
BJIUSIHHSI 9KOJOTMUECKUX (PAKTOPOB M TEXHOJOTMYECKHX IPHEMOB, OIPEACIIIOIINX YPOKAKHOCTD
BHHOTPATHBIX HACAXKICHHIM.

Hamu ycranoBneHo, 4o Ha 3-Wil TOJ MOCIE MOCAAKU, KOJIMYECTBO 00OPA30BABIINXCS OHOJETHHUX
mo0eroB COCTaBIISIET, B 3aBUCUMOCTH OT BapHaHTOB OMbITa, 12-21 MmT./KyCT, MPOLEHT TLIOJTOHOCHBIX
noberoB n3mensercs ot 63,4 mo 81,0 m Bo3pacTaeT MpH MCIONB30BAHUN JISI TIPUBUBKH YEPEHKOB M3
ocHoBaHus 110361 (1-2-1f). KonndectBo cousetnii m3mensiercs ot 12,0 mo 25,2 mr./kyct. KosdduuuenTst
IJIOJOHOIICHNUS W IIOJOHOCHOCTH H3MEHSIOTCS HE3HAYMTENBHO U cocraBisioT 1,2-1,3 m 1,4-1,8,
COOTBETCTBEHHO. He yCTaHOBJICHO ONpEeeIeHHOW 3aBUCHMOCTH M3MEHEHHS JAHHBIX IOKa3aTesiei, oT
PacIIoNOKEHNST YEPEHKOB MTOIBOSI TIO JITTIHE JIO3BI.

JlaHHBIE 110 YPOXKAWHOCTH KyCTOB M KAYECTBY SIT0JT IPUBOJIUM I10 T0JIaM, C MOMEHTA BCTYTUICHUS UX
B mrogoHorerue (2007-2010 r.) (tabn. 4). Hamu ycraHoBIIeHO, 4TO Ha 3-if roj MOC/E MOCAIKH, IPH
WCITOJIP30BAaHUM U1l MIPUBHUBKU YepeHKOB (¢ 1-To mo 5-i), umciio rpo3mei yoesaer ¢ 23,5 mo 11,5
mt./kycT. CpeaHsisi Macca rpo3/Id U3MEHICTCS HE3HAYUTEIBHO U COCTABISAET 85-91T, COOTBETCTBEHHO.
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Tabmuia 4. YpokaliHOCTh KYCTOB BUHOTPaJla, B 3aBUCUMOCTH OT Pa3HOKAYECTBCHHOCTH CaXKCHIICB.
Kab6epue-Cosunpon ki1oH R5 Ha BXP Ko6ep 5bb. AO «Tomaii-Bunekey.

Table 3. Yields of grape vines, depending on the different quality of grapevine seedlings. Cabernet Sauvignon
clone R5 on BxR Kober 5BB. JSC "Tomai-Vinex".

Experiment variants/ | Number of Yields Mass
No. | seedlings from cuttings grapes, Weight concentration, g/dm?®
/| along the length of the cs./bush rapes, titrable
PP Eootstockgvine P a9 kgfbush | - c/ha sugar acids
20077 year
1. | I-st cutting 23,5 85 2,00 48,5 250 7,4
2. | ll-nd cutting 22,6 86 1,94 47,0 254 7.4
3. | Hl-rd cutting 18,5 90 1,67 40,5 233 7,5
4. | IV-th cutting 14,7 90 1,32 32,0 223 6,7
5. | V-th cutting 115 91 1,05 25,5 228 6,6
Sx% 1,20 1,52
LSDgs 0,07 1,97
2008 year
1. | I-st cutting 57,9 59 3,42 82,9 190 6,4
2. | ll-nd cutting 57,0 54 3,08 74,7 194 6,5
3. | Hl-rd cutting 56,1 53 2,97 72,0 180 6,5
4. | IV-th cutting 50,9 55 2,80 67,9 180 6,6
5. | V-th cutting 42,9 58 2,49 60,4 172 6,7
Sx% 1,06 1,08
LSDos 0,10 2,57
2009 year
1. | I-st cutting 38,7 111 4,29 104,0 218 7,2
2. | ll-nd cutting 35,5 109 3,87 93,8 220 7,1
3. | Hl-rd cutting 32,7 109 3,56 86,3 223 6,9
4. | IV-th cutting 29,2 108 3,15 76,4 212 6,9
5. | V-th cutting 27,0 107 2,89 70,0 207 7,0
Sx% 1,92 2,31
LSDos 0,61 6,12
2010 year
1. | I-st cutting 49,4 103 5,09 123,3 234 7,7
2. | ll-nd cutting 440 100 4,40 106,7 231 7,6
3. | HI-rd cutting 41,6 101 4,20 101,9 228 7,6
4. | IV-th cutting 31,8 101 3,21 77,9 236 7,3
5. | V-th cutting 30,9 98 3,03 73,4 242 7,8
Sx% 2,03 2,54
LSDos 0,68 7,41

VYpokallHOCTb KYCTOB NPH HMCIOJIB30BAHUM JJIsl IPUBUBKM YEPEHKOB M3 OCHOBAaHMS M CEPEIUHBI
no3sl (1-3-i) Bo3pactaer g0 1,67-2,00 kr/xkyct unu 40,5-48,5 11/ra, MaccoBasi KOHIIEHTPALIUS CaxapoB
u3MeHseTcs B penenax 233...250 r/am, turpyeMbix kuciaot 7.4...7,5 r/am3. Tlpy HCIIoNb30BaHuU 11s
NPUBUBKY YE€PEHKOB 13 BEPXHEN 30HBI JI03HI (5-1) 3TH MOKa3aTeIH CHIKAIOTCA.

Ha 4-i1 Tox mocne mocasky, B CpeJHEM Ha KaXJOM U3 KYyCTOB JIAaHHOTO KJIOHA pa3BWiIoch 35-38
noberos u 43-58 rpozzaei. [1o cpaBHeHUIO ¢ 3-M ro0M, KOJIMYECTBO IPpo3ael yBeIUdmioch B 2,7-3,1
pasa, B 3aBUCUMOCTH OT BapUAHTOB OMbITA. B TO ke BpeMsi, CpeHsIst Macca rpo3/I1 YMEHbIINIACh B 1,6-
1,7 pa3a u cocraBmwia 53-59 r. YpoxaitHocTh cocraBiser 2,49-3,42 kr/kycr winm 60,4-82,9 1y/ra,
3HAYUTENILHO YBEJIMYMBAETCS B BAPUAHTAX [TPH MPUBUBKE HA YSPEHKU U3 OCHOBAHUS U CEPEIINHBI JIO3bI
(1-3-nif). MaccoBasi KOHLEHTpauus caxapoB B srogax 172-194 r/aM3, KMCIOTHOCTH COKa SO,
HaXOJUTCs Ha ypoBHE 6,2-6,7 r/nm°. JlaHHas 3aKOHOMEPHOCTB TPOCIIEKUBAETCA M B MOCIIENYIONINE
TOJTBI.

CrnenoBaTenbHO, BIMSHHE PAa3HOKAYECTBEHHOCTH TIOABOWHBIX HYEPEHKOB IO JJIMHE JIO3BI
NPOSIBIISIETCSA Ha dTanax cTpaTU(QHUKALWH, BRIPALIMBAHUS Ca)KCHIIEB B IIKOJIKE U TOCIE MOCAAKH MX Ha
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nocTossHHOe MecTo. HaOmronmaercsi ompezeneHHas 3aBUCHMOCTh MEXKIy IapaMeTpaMu KadecTBa
TIOJTBOMHON JI03bI, BEIXOJIOM MPHUBHUTHIX CAXKCHIEB M3 MIKOJKH, UX MPHKABACMOCTHIO Ha TIOCTOSTHHOM
MecTe, pOCTe, Pa3BUTHH U IUIOJJOHOIICHUU KYCTOB BUHOTPA/IA.

VY31nel Ha BHHOTPAJHOM IMOOEre XapaKTepU3YHOTCs pasHOKadecTBeHHOCThIO (Konecnuk 1968), B
CBSI3U C HEOJIMHAKOBBIM Pa3BUTHEM OCO00I TKaHU — Ouaghpazmvl, TIepepe3arolleil CepIIIeBHHY BYX
CMEXKHBIX MexIoy3nuid. JnadparmMa COCTOMT W3 IKHUBBIX MAPEHXHMHBIX KIETOK, C OOJBIINM
coJep)KaHueM Kpaxmalia, HalOMHHAIOIINX KIETKH CEpALEBUHHBIX JTydei. K oceHn 0005109Kn KIETOK ¢
MHOTOYHCIICHHBIMH TIOPaMH YTOJILIAIOTCA U OipeBecHeBaroT. [nadparma oTnensercst OT cepALeBUHbBI
HECKOJIBKMMHU CJIOSIMH ONPOOKOBEBINNX KJIETOK, KOTOpBIE BMECTE C ONMPOOKOBEBIIMMHU KJIETKaMHU
CEepJIICBUHBI COCTABJISIOT 3alIUTHYIO TKaHb. OHa HEMOCPEJCTBEHHO CBS3aHA C TJIA3KOM, KOTOPHIT
MOJTy4aeT He0OXOJUMbIE BEIIISCTRA JIJIS pOCTa MPU O1aronpusTHBIX ycioBusx. [lossienue nuadparmet
KaK 3amacaroniell TKaH! MOBBIIIACT KHU3HECITEIbHOCTh BUHOTPAIHOTO pacTeHus. @opmel quadparmbl
y pa3HBIX BUJIOB BUHOTpaJa pasnuuHble. Ha y3max, rie umMerotcest yeuku, auadparMa oObIdHO MOJTHAS,
Ha y37ax 0e3 YCHKOB OHa JIy4lle pa3BUTa CO CTOPOHBI TJla3Kka M HE JOXOAMT A0 MPOTHUBOIOIOXKHOMN
CTOPOHEI (TIPEPHIBHUCTAS).

Hamu, nepen npuBUBKOW M3 NPUBOMHBIX J103 ObUIM Hape3aHbl OJHOIIA3KOBBIE YEPEHKH, KOTOpPHIE
ObUTM pa3fieNieHbl Ha 2 TPYMIBL: ¢ YCUKOM (pa3BUTOH amadparmoii) U 0e3 ycuka (C HEIOCTaTOYHO
pa3BuToii auadparmoii). YCTaHOBIEHO, 4YTO TMpPH HACTOJIBHONH TPUBUBKE, BBIIIOJHCHHON
MEXaHU3UPOBAHHBIM CIIOCOOOM Ha OMEroOOpa3HbIN LIMII, IPOLIECCH PEreHepaliy, POCT U Pa3BUTHE
NPUBUTHIX CA’KEHIIEB B LIKOJIKE IPOTEKAIOT HE OJMHAKOBO. 3HAYUTEIbHOE BIMSIHUE HA HUX OKa3bIBAIOT
Ka4eCcTBO YESPEHKOB NMPHUBOS (C yCUKOM min 0e3 ycuka). Tak, B mepro1 akTUBHOTO POCcTa mo0eroB oo1mas
JUTHHA IPUPOCTa OJHOTO CAKEHIIA, IPY NCTIOIB30BaHUH MPUBOsI O0e3 ycuka, coctasiser 173,0 cMm, 00bEM
npupocta 23,05 cM®, momaas IMCTOBOM MOBEPXHOCTH — 36,4 M. B BapHaHTe ¢ YCHKOBBIM HPHBOEM
napameTpbl pocTa MoOEroB M JIMCTOBOM MOBEPXHOCTH 3HAYMTEIILHO BO3PACTAIOT, YTO MPUBOIUT K
YBEIMYEHHUIO BBIXO/A TEPBOCOPTHBIX CAKEHLIEB M3 IIKOJIKM Ha 6,5%, HX NpHKUBAEMOCTH Ha
MOCTOSIHHOM MECTE, YCHUIJIEHHIO POCTa U Pa3BUTHA KyCTOB BUHOIPAJa.

B nepBbIe TojpI MOciie MOCaaKH KyCThI, BEIPAIIEHHBIE U3 CAXEHIIEB C HCIIOIb30BaHHUEM IIPHUBOEB C
YCHUKOBBIMH y3JIaMH, XapaKTepHU3yloTca ©Oojee MOIIHBIM pPa3BUTHEM OJIHOJIETHETO TPHPOCTa U
HaKOIJICHUEM MHOTOJIETHEH APEBECHHBI, YTO SBJISETCS BAXKHBIM IPU (OPMUPOBAHHUHU CKeEJleTa KycCTa.
Ha 3-ii rog nmocne oOpe3Kd 4MCiIO CHIIBHBIX KYcTOB (C(OpMHpOBaHBI [Ba mTam0a W Ba Pa3BHTHIX
pykaBa) coctapiser 57,9%, cpenHux (OAMH-ABa IITaM0a M OJWH pa3BUTHIA pykaB) — 31,6% u ciaalbbix
(tonmbko co mrambom) — 10,5%. B pesynbrare Ha 4-i rox mocie oOpe3Kd B JAHHOM BapHaHTE
(opMHpOBaHHE CKENETHBIX YacTeil Ha MHOIMX KycTaX OBbUIO 3aKOHYEHO, KOJMYECTBO MOJIHOCTBHIO
chopMHUPOBaHHBIX KycTOB cocTaBmiio 61,1%.

Tabmuma 5. IlocrmeneiicTBre pa3HOKAYECTBEHHOCTH YEPEHKOB TIPUBOS HA YPOKAHHOCTH KYCTOB.
Kab6epne-CounboH kJ10H R5 Ha bxP Kobep 5bb. AO «Tomaii-Bunekc».

Table 5. The aftereffect of different quality of scion cuttings on the yield of bushes. Cabernet Sauvignon clone R5
on BxR Kober 5BB. JSC "Tomai-Vinex".

Experiment Number . . Mass
No. varignts/ scion of grapes, Weight Yields concentration, g/dm?®
p/p cuttings pcs./bush grapes, titrable
g kg/bush | kg/bush sugar -
acids
2007 year
1. Without tendrils 135 94 1,27 30,8 239 7,2
2. With tendrils 17,2 102 1,75 42,4 240 7,3
Sx% 1,90 2,30
LSDgs 0,12 2,77
2008 year
1. Without tendrils 41,8 64 2,68 64,9 189 6,9
2. With tendrils 47,1 69 3,25 78,8 180 6,9
Sx% 2,28 1,58
LSDos 0,21 3,69
2009 year
1. | Withouttendrils | 383 | 100 | 389 | 942 | 207 | 71
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Table 5. Continues

2. | With tendrils 44,7 111 4,95 120,1 204 75
Sx% 2,05 2,42
LSDos 0,51 5,12
2010 year
1. Without tendrils 39,0 103 4,03 97,8 244 7.3
2. With tendrils 45,0 116 5,24 126,9 231 76
Sx% 2,31 2,38
LSDos 0,60 5,57

i OKOHUYATEIbHOM OLIEHKM Pa3HOKAaYEeCTBEHHOI'O MOCAJ0YHOI0 MaTepualia, BBIPAIICHHOTO MpHU
WCIIOJIb30BaHUN YEPEHKOB MPHBOSI C YCHKOBBHIMU U O€3yCHKOBBIMHU y3JIaMH, HaMH OBLTO TPOBEICHO
M3y4eHUE XO03IHCTBEHHON MPOYKTUBHOCTH U YUET ypoxKasi PH BCTYIUIEHUH KYCTOB B IIJIOJJOHOILIEHUE
(3-it 1 4-if TOBI BETETALVN).

Tak, Ha 3-i TOA BereTamyu, KOJIMYECTBO OOPa30BaBIIMXCS OJHOJETHUX MOOETOB BapbHPYET, B
3aBHCHMOCTH OT BapHaHTOB ombITa, oT 11,2 mo 15,0 wmr./KycT, B T.4. IUIOAOHOCHBIX OT 8,8 m0 12,0
mr./KycT. [IpomeHT mmomoHOCHBIX mMoOeroB usMmensiercss ot 78,6 mo 80,0 m Bo3pacraeT mpu
MCIIOJIb30BaHMUH [10CA0YHOI0 MaTepHaa, MOIYYEHHOTO IPY IPUBUBKE YEPEHKOB IPUBOS C YCUKOBBIMHU
y3namu. KonndectBo coupetnil yBenuumuBaercss B 1,3 pasa, nmpu INpPHUBUBKE YEPEHKOB INPHUBOS C
YCHKOBBIMH Y3J1aMH, TIO CPABHEHHUIO C 0€3YCHKOBBIMHU 1 cocTaBisieT 16,8-21,3 mr./kycT. KoaddummenTs
IUIOJOHOIICHHS U TUIOJOHOCHOCTH, B 3aBUCMMOCTH OT BapHAHTOB OIBITA, N3MEHSIOTCS HE3HAUUTEIBHO 1
cocraBisitoT 1,4-1,5 u 1,8-1,9, coorBercTBeHHO. [10/100Hast 3aKOHOMEPHOCTh HaOMIOaeTCs U Ha 4-1 TO1
TI0CJIe TIOCA/IKH, YTO SIBIISETCA XapaKTEPHBIM JJIS TAHHOTO COPTa.

Ha 3-if rox Bererammy KOJIMYECTBO OOpPa30BABIIMXCS TPO3JEH, HE3aBUCHMO OT BapHAHTOB OIBITA,
BapeupyeT oT 13,5 mo 17,2 mr./KycT, JOCTOBEPHO YBEIMYMBAsCh B BAPHAHTaX C YCHKOBBIM NPHBOEM
(Tabn.5). CpenHss Macca rpo3id M3MEHSETCS HEe3HAYMTEIbHO M cocTamisieT 94-102r. YpoxailHOCTh
KYCTOB B BapHaHTe ¢ 0€3yCHKOBBIM ITpuBoeM coctasiser 1,27 kr niu 30,8 1/Ta, B BapuaHTe C yCUKOBBIM
npuBoeM — 1,75 kr wnu 42,4 1/ra. MaccoBasi KOHIIEHTpAIMS CaXapoB U TUTPYEMBIX KHCIIOT B AT0JIaX
BMHOI'PaJa U3MEHSAIOTCS HE3HAUUTEIBHO M COCTAaBISIOT 238-240 u 7,2-7,3 r/nm°. Ha 4-ii rox nocie
nocasiku B cpeqHeM pasBwioch 41,8-47,1 rposzaeii mr. /kyct, [lo cpaBHeHuro ¢ 3-M TOIOM 4YHCIIO
rposaeil yBenuumioch B 2,7-3,1 pa3a, B 3aBUCUMOCTH OT BApUAHTOB OIBITAa. B TO ke BpeMsi, cpeHss
Macca rpo3au ymensimiack B 1,4-1,5 paza.

Crenens u3mMeHeHus cpeaueit maccel rpo3an (Ctoes 1971), HeonrHaKoBa [T pa3IMYHBIX COPTOB U
00OBIYHO 3aBUCHT OT dKoJIoTH4eckux yciaoBuid. Tak, B 2008r., mo cpaBaenuto ¢ 2007 r., B IepHoI pocTa
arofi (aBrycT) METEOpOJIOTHUECKHE YCIOBHS, OBUIM MeHee ONaronpHATHBIMH, YTO CBSI3aHO C
HEJOCTAaTOYHBIM KOJHYECTBOM BBIMABIIUX OCATKOB (9 MM). YpoxkallHOCTh KYCTOB COCTaBisieT 2,68
Kr/KycT win 64,9 1/Ta B BapHaHTax C UCIOJIb30BaHHEM YCUKOBBIX YEPEHKOB BO3pacTaeT 10 3,25 KI/KyCT
i 78,8 11/ra, B TO e BpeMs MaccoBas KOHIICHTPAIIMS caXxapoB B COKe ATOJI, 1o cpaBHeHmto ¢ 2007 T,
cumkaercst Ha 50-60 r/am°.

B 2009 r. Ha nccnenyeMbIX KycTax, KOJMYECTBO 0Opa30BaBIIMXCS Tpo3jeit coctaBuio 38,3-44,7
mT./KycCT, cpenneit maccoit 101-111r. YpoxkaitHOCTh KycTOB coctaBiuseT 94,2-120,1 m/ra, 3HAaYUTENBEHO
YBEIMYMBAETCS B BAPHAHTE C UCIIOIB30BAaHNEM YCHKOBBIX MTPHBOEB. MaccoBasi KOHIIEHTPAIUS caxapoB
cocrasuna 204-207 r/am3, TupyembIx kucaor — 7,1-7,5 r/nme,

Ha 6-ii ron Beretanuu y xnona R5 copra KaGepue-CoBunboH yposkaiiHocTh gocturia 97,8-126,9
1/ra, konuuectBo rposaei — 39,0-45,0 mr./kyct, cpenusist macca rpo3aeid — 103-116r. Coxpansiercs
paHee BBISBJICHHAs 3aKOHOMEPHOCTH, KYCTHI, BBIPAIIEHHBIE C MCIIOIb30BAHNEM YCHKOBBIX Y3JIOB MPH
NPUBUBKE, XapaKTepU3YIOTCs OOJBIIECH YPOKAHHOCTHIO M POLYKTHBHOCTHIO.

CrnenoBaTenbHO, BIUSHUE Pa3HOKAYECTBEHHOCTH IPUBOMHBIX YEPEHKOB MPOSBIAETCA Ha 3Tamax
cTpaTtru(UKaIiH, BRIPANTUBAHIS CAKEHIIEB B IIKOJIKE M ITOCIIE TIOCAJKH MX Ha TOCTOSHHOE MecTo. [Ipn
3TOM, HabIIOAaeTCs CTPOrasi 3aBUCUMOCTh MEXy MapaMeTpaMy KadecTBa MPUBOWHOM J036I, BBIXOOM
MIPUBUTHIX CAKEHIIEB BUHOTPA/1a U3 IIKOJKH M X KAYECTBOM, IPUKUBAEMOCTBIO Ha TIOCTOSTHHOM MECTE
M pOCTE KyCTOB.
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4. Beisoabl / Conclusions

1. Ilpu BeIpamyBaHMM IOCAJOYHOIO MaTepuaja BHHOIpaJa M 3aKJaJKe HOBBIX HACaXACHWUHN
UCTIOJIb3YIOTCS Pa3HOKaUECTBEHHBIE YEPEHKH U CaXKEHIIbl, OCHOBHBIMH MTOKA3aTENIMU KauecTBa KOTOPBIX
ABJIAIOTCST MOP(OJIOrHUecKre, OMOMETpHUYECKHe W OMOXMMHYECKHE XapaKTEPUCTHKU. Y CTaHOBJIECHA
3aBUCHMOCTb MEXKIY KaueCTBOM UYEPEHKOB M Ca’KCHLIEB, POCTOM M Pa3BUTHEM KYCTOB Ha IIOCTOSIHHOM
MecTe, CpPOKaMH BCTYIUIGHHS HMX B IUIOJOHOIICHHE M 3aBeplleHUs (OpMHpOBaHHUS, a TaKKe
YPO’KaltHOCTBIO U KaU€CTBOM SATOJ.

2. BnusHMe pa3HOKAYeCTBEHHOCTH IOIBOWMHBIX M IPHBOMHBIX YEPEHKOB IMPOSBIISETCS HA ITarax
CTpaTU(UKALMK, BBIPALIMBAHUS CAXXEHIIEB B IIKOJIKE M IIOCJIE MOCAIAKH MX Ha IOCTOSIHHOE MECTO.
Habmromaercst crporast 3aBHCHMOCTb MEXKAY IapaMeTpaMd KadecTBa JIO3bl, BBIXOJAOM TIPHBUTHIX
Ca)KCHLICB BUHOIPAJla U3 LIKOJKH U UX KAa4eCTBOM, IPIKMBAEMOCTBIO Ha IOCTOSIHHOM MECTE M POCTE
KYyCTOB.

3. Mopdonorniueckue W OMOXMMHYECKHE TapaMEeTPhl YEPEeHKOB BUHOTPAAa, 3aroTOBJICHHBIX W3
TIOZIBOMHBIX JIO3 10 IPUBHUBKH (AHAMETP, Macca CyXOro BEIIECTBa YePEHKOB, o0mas Macca 100 yepeHKoB,
COZIEp’KaHUE B HUX CYXHUX BEILLECTB U 3aIachl YIJIEBOAOB) 3aKOHOMEPHO M3MEHSIOTCS, B 3aBUCUMOCTH OT
UX PACIOJIOKEHHUS IO JUIMHE JI03bI (OT OCHOBaHHWS K Bepxyiike). Haubosee IIEHHbIMU MapaMeTpamMu
OTJIMYAIOTCS YSPEHKH, HApe3aHHbIE U3 OCHOBAHUS U cepeaAnHbI 103kl (1-3-i1). B HUX Bo3pacTaer cpequuit
nuametp B 1,1-1,3, macca 100 yepeHKOB U coaep:kaHue CyxXux Bemiects B 1,4-1,6 paza.

4.V xnona RS copra Kabepre-CoBHHBOH CTETIEHD pa3BUTHSI KyCTOB BUHOTPAJIA U UX TIPOTYKTUBHOCTh
MIPOSIBIISIIOTCS B 3aBUCUMOCTH OT Pa3HOKaueCTBEHHOCTH [TOCAJ0YHOT0 MaTepraia. BeTymieHue KycToB B
IUIOJOHOIIEHHE HaOmromaercss Ha 3-i roj mocie MOcCajJKy, a 3aBepllieHue nepuoaa (GopMupoBaHUS
ckeneTta Kycra Ha 4-il. Ha 6-if ron Bererauuu yposKaHOCTb, B 3aBUCHMOCTH OT BapHaHTOB OIIbITA,
coctaBisieT 73,4-123,3 1/ra, 3HaYMTENIHHO BO3PACTAET NPH TOCAJKE CAKEHIEB, MOMYYECHHBIX NpPU
WCTIOJIb30BaHUY YEPECHKOB U3 OCHOBAHUS U CEPEIIUHBI ITOABOMHOM 10361 (1-3-if).

5. Hcnonp3oBaHue il TPUBHUBKHA YCHKOBBIX YEPEHKOB, C XOPOIIO Pa3BHTOW auadparMoi, 1o
CpaBHEHHIO C 0€3yCHKOBBIMHU, IPUBOJIUT K YCHJICHHIO PEreHEepPaIMOHHBIX MPOIIECCOB B 30HE CPACTaHHUS
KOMIIOHCHTOB IIPHMBHUBOK, YBCIWMYCHHIO BBIXOJa CaXCHUECB M3 MIKOJKU Ha 6,5%, H TIPOABJISICTCA B
JKU3HECTIOCOOHOCTH KYCTOB Ha ITOCTOSTHHOM MecTe. BeTyrieHne KycToB B IUIOIOHOLIEHHE HAOJII0AaeTcs
Ha 3-i ToJ1 moclie Mocaaky, Ha 6-i Tl ypOXKallHOCTh, B 3aBUCHMOCTH OT BapHAHTOB OIIBITA, COCTABIIACT
97,8-126,9 1/ra, 3HaYMTENBHO BO3PaCcTae€T NPHU MOCAJKE CAXKEHIICB, MMOJYYCHHBIX C HCIIOJb30BAHUEM
YCHKOBBIX PUBOWHBIX YEPEHKOB.
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Abstract

Taking into account the peculiarity of the area, at the same time with the climate change, the afforestation problem
acquires special significance. The world's first experiments on creating protective afforestation in the steppe were
laid in Russia about 300 years ago, securing the priority of the origin of agroforestry science and practice.
Admittedly, the first comprehensive generalization of many years of experience in afforestation in the steppes
belongs to V.V. Dokuchaev. He developed the methodological foundations of forest reclamation, as a reliable
method of combating drought and stopping the degradation of chernozems, put forward the initiative to transform
steppe landscapes into forest-steppe ones. The afforestation of the South-East area of Romania, being a complex
issue of national importance, and not only, falls into the category of investment works that include expenses for
preparing the land, planting trees, building and putting into operation new economic objectives and expenses
intended for reconstructions, re-profiling, refurbishment, etc. The afforestation activity requires that, before
making proposals for the development, all the modalities of achieving the minimum goals: the need for materials,
labor, energy, monetary means to be studied multilaterally.

Keywords: Desert, lack of humidity, climate change, afforestation, forest strips, forests, species of trees
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1. Introduction

Climate change is targeting the countries of the world. The importance of the problem is significant
for all countries. At the level of the UN and other international specialized institutes, more attention is
paid to these processes. At the global level, in the preamble to the Paris Agreement they recognize "the
fundamental priorities for food security and measures to end hunger and special vulnerability through
makig food to the negative impact of climatic variability." Then in the appeal from Marrakech actions
are proposed for stabilizing the climate of the planet and sustainable development (Anomim, 2016).
Heads of states and strong governments are urging ,,stakeholders to enhance vigorous actions to
eliminate poverty, food security and taking tough countermeasures related to challenges for agriculture
and climate change.” In 98% of all countries - agricultural sectors are priority for adaptation and / or
adaptation measures. 62, out of 97 percent of obligations relate to crop production and animal husbandry,
88 percent to forestry and 64 percent to fishing and aquaculture. In addition, 116 countries mention
agriculture sectors in the context of a number of mitigating plans. About 50 countries support or even
give priority to measures that suggest a potential synergy between climate change adaptation and
mitigation in agricultural sectors (Anomim, 2020b).

Changes in the planetary climate system are getting more and more threatening. Emerging at the
regional and local level in the form of extreme weather events, they directly affect, and often pose a
threat to the living conditions of people. The impact of climate change on different regions of Armenia
has significant effects. If in some regions, cases of hail have become more frequent, then in others —
droughts. Drought is a prolonged and significant lack of precipitation, more often at elevated
temperatures and low air humidity, because of it the moisture reserves in the soil dry up, which leads to
a decrease or loss of the crop.

The research to date on the theme. The professor of mineralogy and geology V.V. Dokuchaev was
engaged in the study of the causes of crop failure in agriculture of the steppe zone. He put forward a
plan for the protection of black earth, which included the creation of field-protective forest belts.
Litvinov L.S. (1933) suggested creating conditions under which the root system in a dry land would
develop in the soil quite normally. P.A. Henkel (1982) observed that in drought conditions, resistant
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plants always contain more water. According to G.A. Mokeev, one of the most important factors
affecting the ease of ignition of the ground cover is the air temperature. According to the research
conducted by .M. Burns, there is a possibility of a ground fire when the relative humidity is 40-50%,
and when it drops to 30%, the fire hazard increases sharply. In M.S. Kulik’s opinion, (1966), a decrease
in productive moisture reserves in the arable layer to 10-19 mm should be considered the beginning of
the dry period. The economic mechanism of nature management and environmental protection is
represented by the scientific works of O.F. Balatsky, M.L. Bronstein, A.K. Bystrova.

The aim of the study is to review the history and current state of protective afforestation in reducing
the impact of drought through planting forests, the main environmental factors that determine their
condition, developing and substantiating recommendations for management based on the state of forests
in conditions of global warming.

3. Materials and Methods

The research is based on materials collected by us in Moldova and Romania from 2010 to 2020. Until
recently, this region was united. Field studies were carried out annually. Flora and fauna have been
studied in all major aspects of seasonal development. The authors relied on the idea that our knowledge
is organized with the help of certain structures - cognitive models, which have become the central idea
that has united many studies in the field of cognitive research, for example, J. Fauconnier's theory of
mental spaces, E. Roche's theory of prototypes, J. Lakoff and M. Johnson, the theory of frame semantics
by C. Fillmore, and others. As noted above, one of the most important functions of human consciousness
is the function of categorization - dividing the world into categories and assigning specific objects and
events to these categories. We used the methods of statistics, comparison, and prognostication.

4. Results and Analysis

The Earth opens up opportunities for human living and well-being, including food supply, water
and numerous services, including biodiversity. The humanity directly uses over 70% of the global, ice-
free surface of the Earth. Currently, people take benefit from one- fourth to one-third of the possible
basic provision of land for food, forage, fiber, wood and energy power. The Earth offers the foundation
for numerous functions and services of the ecosystem, including the cultural and regulatory services that
humanity needs (high confidence). According to the economic approach, terrestrial ecosystem services
in the world are evaluated every year to be approximately equivalent to GDP (moderate confidence).

Integrate
Food and the food and
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through Climate climate change

\ Change Adaptation international
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Coordinate
and deliver
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Fig. 1.Strategy in action (Anomim, 2020b).
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The Earth opens up opportunities for human living and well-being, including food supply, water
and numerous services, including biodiversity. The humanity directly uses over 70% of the global, ice-
free surface of the Earth. Currently, people take benefit from one- fourth to one-third of the possible
basic provision of land for food, forage, fiber, wood and energy power. The Earth offers the foundation
for numerous functions and services of the ecosystem, including the cultural and regulatory services that
humanity needs (high confidence). According to the economic approach, terrestrial ecosystem services
in the world are evaluated every year to be approximately equivalent to GDP (moderate confidence).

The essence of the agricultural processes and the size of the operating households are small and
weak, which often complicates the measures to attract investments from the local and international
financial institutions. Although the largest investors in the agricultural sector are farmers and
businessmen focused on the domestic market, they are considered high-risk financial services providers.
(Figure 2).

More access to
finance

Perceived as low
risk

Perceived as high Less access to
risk finance

Fig. 2. Vulnerable Areas in Agriculture Subject to Climate Risk (Anomim, 2020a).

Global warming leads to climate change in many regions of the world, involving the extension of
barren areas and a decrease in polar ones. As a result, many species of plants and animals have
undergone changes, including in seasonal activity. Climatic changes make worse the processes of land
deterioration, including increasing raindrops intenseness, inundation, prevalence of rainless periods,
warmness, increasing sea levels, chilling of evergreens with consequences that are modulated by land
management.

Improvement and forest management practices play an essential role in finding solutions to climate
change. Forests absorb a trillion tons of carbon dioxide; when the fuel is burned, it is let out. The high
CO-, concentration leads to global warming and to the climatic variations. Woods reduce the warming
by taking in CO; and converting it by photosynthesis into carbon, which is "stored" in the form of
vegetation. Trees and forests help mitigate the effects of climate change by absorbing carbon dioxide
from the atmosphere and transforming it by photosynthesis into carbon, which is "stored" in forestry. It
is called carbon sequestration. Most trees usually contain 20% carbon. In addition to the trees
themselves, forest biomass is also a “carbon storage". For example, forest soil or humus, which contains
organic matter that is a product of plant decomposition, also contains carbon. Thus, forests store a huge
amount of carbon. According to FAO studies, global forestry and forest soils contain more than a trillion
tons of carbon, which is twice the amount of carbon in the atmosphere (Anomim, 2006).

Currently over half of the population of the Earth is urbanized. By 2050, urbanization will reach 70
percent. Despite the fact that cities occupy only 3% of the planet's territory, they consume 78% of energy
and produce 60% of carbon dioxide. These data are presented in the report on urban greening by (FAO).

With such an increase in the urban population, it is important to remember that greening cities and
planting forests around them can significantly improve the ecological situation. Woods take in CO,
purify the air, prevent soil erosion, protect against drought and innundations and alleviate the risk of
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global warming. Greenery in and around cities are the habitats of many plants and animals, so they help

maintain and expand biodiversity (Gribincea A., Kabaha A., 2019).

Trees make it easier to save money. And this is due not only to fruit trees, which offer people food.
Planting trees around buildings can reduce the use of air conditioners by 30%, and in countries with cold
weather, planting trees at home, people can reduce energy consumption by heating a house in half. In
light of the benefits that forests and parks bring, FAO urges governments to invest in urban greening.
The FAO report provides examples of successful projects in this area. Beijing, one of the cities with the
highest pollution levels in the world, launched the largest program of planting and landscaping in 2012.
The "stone jungle" has become much less "stone": forests now occupy over 25% of the city (Anomim,
2018).

The impact of human activity on the climatic conditions is significant (Anomim, 2019b). This belt
extends from Eastern and Central Europe through the plains of South - Eastern Europe (Republic of
Moldova, Romania, Ukraine and southern Russia) through Northeast Kazakhstan, southern Siberia and
northern China (Manchuria). A narrower and more fragmented transition is the strip that follows along
the southern and eastern highlands of the Central Asian plain. The projected increase in the frequency
of droughts and the decrease of groundwater level may pose a threat to the stability of the forest
ecosystems in this area. Such changes cause problems not only for the forests themselves, but also for
the ecological services that forests offer to the society.

Another important feature of countries in this region - with the exception of Turkey - is that, after a
period of profound political turmoil, they have entered an economic era and social changes. The region
is facing rapid social and economic structural changes that affect almost all aspects of public life, as
well as land use and cover plants. These changes have left their mark on the state of woods and on the
sustainability of forest systems in general. They also affect the level of economic stability and efficient
and effective capabilities to respond to the issues of climate change.

Resistance and adaptability to dangerous climatic events and extreme weather conditions worldwide
increase:
¢ Climatic changes make differences to the social factors and the environmental determinants of health,

such as clean air, safe drinking water, having enough food and shelter.

o Extremely high air temperature results in death directly from cardiac and vascular diseases. Future
modeling of warming in 43 European Member States allowed the calculation during the respective
period from 2071 to 2099 high temperatures can cause an excess of 47,000 - 117,000 deaths because
of heat (in scenarios with distribution routes of representative concentrations of 4, 5 and, respectively,
8.5 besides 16,303 deaths caused by heat in the historical scenario).

e The countries of the Mediterranean region and Eastern Europe will be the most affected by the heat,
but the tangible effects will continue to be registered in the countries located in the north of the
continent.

¢ In recent decades, in response to the observed climate changes, the geographical ranges of flora anf
fauna have changed, their number and seasonal activity have altered (examples of these are bird
migration or pollen production).

e Such travel may increase the incidence of pollinosis and transmitted illnesses in Europe (Anomim,
2019a).

In recent years, the influence of warming on forest ecosystems has become more and more evident,
working in the forest complex, the need to adapt to measures to ensure the sustainability of its activity
under the new conditions. Developing optimal solutions for maintaining the forest space in the required
state is possible only through the use of mathematical models. Woods are taking in carbon, thus
reducing the effect of temperature variations. Roughly 12% of the climate emissions from human
activities, about the same amount that 1.2 billion trucks and cars on our planet produce, come from
deforestation, mainly in the tropical regions. Centuries-old forest ecosystems contain huge amounts of
water and carbon, so we must protect the remaining indigenous forests. Mathematical models of the
dynamics of forest resource development are described in a series of works by Russian and foreign
authors. However, the lack of models for managing afforestation development to maintain it at a certain
level is palpable. Therefore, the development of such models is a relevant aspect. The work of Lekis
B.C., Kryuchus A.A. provides a diagram of the productivity interaction of the coeval stand interaction
and a discrete model corresponding to this scheme, which links the average stand indicators and the
growth indicators. To describe the growth rate of plants in height, diameter, biomass, a number of
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authors (Gribincea A., Kabaha A., 2019) used the Bertalanffy equation, according to which the speed of
construction (anabolism) and destruction (catabolism) of an organism is described by the power
functions of this biomass body. Based on the Bertalanffy equation, a population model can be
approximated. For forecasting the productivity of forestry stands, traditionally, tables of progress growth
(TPG) or tables of biological productivity (TBP) are used, which are based on regression models of the
dependence of the characteristics of taxation of age-forming species, bonito class, forest type, etc.

The TeamTrees project has come up with the plan of planting 20 million trees, and Elon Musk has
allocated 1 million USD. But how many trees are there on the planet? Will 1 million or 20 million trees
be enough to really help nature? Paradoxically, no one really knows how many trees on Earth. As
notable researchers wrote in a 2015 article about Nature, trees play a vital role in understanding our
terrestrial biosphere. But how many of them are there in this biosphere remains an enigma. According
to the latest estimates, there are three trillion trees in the world.

Table 1. Approximation of the Number of Trees in each Forest Biome (Anomim, 2020c).

Biom % total n (density Tot_al_trees i_z _SD % total

Land Area | measurements) (Billions) (Billions) Trees

Boreal Forests 11.49 8688 749.34 50.07 24.28
Deserts 21.01 14637 52.95 2.92 1.75
Flooded Grasslands 0.79 271 64.58 14.19 2.13
Mangroves 0.23 21 8.18 0.26 0.27
Mediterranean Forests 243 16727 53.42 1.20 1.76
Montane Grasslands 3.88 138 60.3 34.04 1.99
Temperate Broadleaf 9.32 278395 362.6 2.90 11.98
Temperate Conifer 3.18 85144 150.57 1.34 4.97
Temperate Grasslands 7.18 17051 148.29 4.93 4.90
Tropical Coniferous 0.48 0 2221 0.40 0.73
Tropical Dry 2.85 115 156.37 63.42 5.17
Tropical Grasslands 14.66 999 318.01 35.52 10.51
Tropical Moist 14.66 5321 799.45 23.98 26.41
Tundra 14.81 2268 94.89 6.31 3.14

Global 429775 3041.17 96.07

The UN in its 2005 report presents the information that 130 thousand km? of forest per year have
been lost., but in 2016 - only 33 thousand km?. Global Forest Watch, a forestry tracking program of the
World Resources Institute in Washington, notes that 290,000 km? of forest were depleted in 2016. The
discord is growing stronger (Anomim, 2020c).

In an article published in Nature 2018, they first made calculations on forests based on satellite
imagery. It was proved that in 1982-2016 forests were 2.24 million km? more, that is, their area increased
by 64 thousand km? per year. The growth is observed in subarctic (taiga, including Russia), subtropical
and temperate areas (including Russia). On the contrary, the tropical forest decreased slightly, mainly
because of the active deforestation in Brazil.

It is interesting that trees control moisture and rainfall. In the air without small particles
(condensation centers of droplets in the clouds), water vapor itself will begin to form droplets only at a
temperature of about 13°C. At higher temperatures, clouds will appear only when the relative humidity
is much higher than 100%.

Plants produce a mass of particles that serve as condensation centers. For example, this is pollen, as
well as those particles that break down over time: they serve as efficient condensation centers for water
vapor. This means that plants can generate more clouds even in the air with exactly similar volume of
condensation.
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It is not just pollen. Entering the coniferous forest, we feel a fresh smell. It is mainly composed of
pine, an important component of pine resin, which pines (and not only them) actively emit in the
atmosphere. In 2016, pine particles proved to serve as excellent condensation centers for clouds.
Meanwhile, water vapor is a more effective greenhouse gas than CO2. The latter plays an important role
in high latitudes, especially in winter, because it can contain only a small quantity of steam in the cold
air. However, in the latitudes of the Amazon, water vapor is the main "insulation™ of the planet. Without
the jungle and the air, which saturates its actions with moisture, the heat from there will enter the outer
space at night more actively than now. This region will have a less warm climate. In the real world, trees
can reduce the albedo of the Earth's surface by more than 1%. For example, in Israel, on the edge of the
Negev Desert, a small pine forest (without being watered) was cultivated. The desert albedo is about 30-
35%, and the pine forest is a few tens of percent less. If we plant millions of square kilometers of desert
in forests, the Earth's thermal budget will increase by hundreds of trillion kilowatt-hours per year. That
is, a fighter consistent with global warming should wake up in a cold sweat at the very thought of
planting trees in the desert, as a successful Israeli experiment.

The afforestation of the South-East Europe area (Romania, R. Moldova) is a complex task of world
importance, being a set of investment works with regard to site preparation, planting technical works,
etc. along with this are activities for the implementation of new economic objectives, investments in
reconstruction, re-profiling, and refurbishment. The afforestation process includes proposals for
launching in order to fully explore all the possibilities for achieving the goals: the need for materials,
human activity, energy, and financial means. Initially it is necessary to carry out the economic research
based on statistics; the level and quality of life in the respective region. At the next stage, it is necessary
to develop an economic model system, based on the degree of afforestation of the area. Based on the
pillars of the analysis, the decision is taken regarding afforestation activities (Gribincea A., Heraru L.,
Stanciu S., 2018). The necessity of the afforestation in the area (and not only) is obvious and intuitively
supported at national level. However, as the practice shows, some woodlands, which have become
private property, despite the legislation, are burned, deforested, and destroyed. Such situations can be
avoided through economic-administrative levers, by creating complex forestry-processing industries.
Forestry can be maintained at a stable level through the system of high prices for the respective raw
material. The efficiency (not only economic) of investments for the purpose of afforestation of the area,
defined by a complex of indicators, is the basis of the decision to radically change the specificity of the
South-East zone. Here a series of indicators are calculated: the value of investments in the sub-area
profile; the volume it produces.

4. Conclusion

European woodlands offer us basic services: fresh air and clean water, natural storage of carbon
dioxide, wood, food and other products. They are the habitat of different animals and plants. The main
objectives of the implementation of the package of measures are the modernization of the existing
installations, the creation of modern internal equipment, the improvement of the environmental situation
in the regions, the increase of the energy and environmental efficiency of the different industries,
including the electrical installations. The impact of forested areas on the economy, health, and society
can be quantified. The afforestation of the area can be carried out by means of directives, through
economic levers. After the efficient, ecological effects, the wooded surfaces, unlike the technologies,
have a high operating period, the operating expenses are reduced. Ecological technologies are more
extended than afforestation measures. The combination of afforestation of the area with the performance
technologies generates a synergetic, multiplied effect. The stimuli and anti-stimulants in achieving the
optimal afforestation surfaces must correlate with an integral indicator, consisting of a weighted sum of
the economic, climatic, ecological, social, and national efficiencies. In the European states, the territory
of woodlands is extending, thanks to the current regulation and the transformation of abandoned
agricultural land into plantations. The forests cover over 40% of the total land area of the thirty three
states within the EEA (European Environment Agency) and the six countries that cooperate with the
agency.
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