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Ozet

Calisma Ordu ekolojik kosullarinda yiirtitiilmiistiir. Bolgede findik i¢ kurdu ile miicadele donemi
elmalarin ¢igeklenme donemine rastlamakta ve bal arilar1 kimyasal ilagtan zarar gérmemesi amaciyla bolge
disina cikartilmaktadir. Daha 6nceden yapilan gozlem ve degerlendirmelerde yetersiz tozlanmaya bagl
olarak elma meyvelerinde dnemli diizeyde sekil bozuklugu goriilmiistiir. Bu amacla, 2013 yil1 hasat
doneminde Sinap elma ¢esidinden ekonomik verim ¢aginda ve tahminen 25 yasinda bir aga¢ segilmis ve
agagc lizerindeki meyvelerin tamami hasat edilmistir. Hasat edilen meyvelerin toplam miktar1 82,5 kg olarak
belirlenmistir. Bu miktarin % 6’s1 (5kg) ekstra, % 24’1 (20 kg) 1. sinif ve % 70’1 (57.5kg) 2. sinif (bozuk
sekilli, kiiglik ve ¢iiriik...) olarak tespit edilmistir. Ortalama meyve agirligi Ekstra sinif olan elmalarda
101.36 g, 1. Smuf elmalarda 91.86 ve 2. Sinif elmalarda ise 46.38 g olarak bulunmustur. 2.Sinif elmalarda
genel olarak ¢ekirdek olusumu gézlenmemis ya da yeterli diizeyde ¢ekirdek gelismemis, bu sinif elmalarda
seklin bozuk oldugu, meyvelerin yeterince gelismedigi, pazar degerinin olmadig: belirlenmistir.
Anahtar Kelimeler: Elma, Sinap elmasi, polinasyon, meyve kalitesi, yetersiz tozlanma

The Effect Of Pollination On Fruit Quality In Apple

Abstract

The study conducted in Ordu. The nut weevil (Curculio nucum L) with the fighting in the region of the
inner nut and honey bees period coincided apples blooming period in order to avoid damaging chemicals
outside the region. Observations and assessments made previously disqualified dusting apple fruits as
related disorder was a significant level of shape. During the 2013 harvest year, and an estimated age of 25
years Sinap cv apples picked from a tree and a tree full of fruit harvested on the agents. Total Amount of
harvested fruit were determined as 82.5 kg, 6% of this amount (5kg ) extra, 24 % ( 20 kg ) class 1 and 70
% (57.5 kg ) 2nd class (shape, small size, rotten) as detection agents. The average fruit weight maintenance
101.36 g of apples with extra class, 1st class and 2nd grade apples apples 91.86 g is found to be 46.38 g. In
general, there was the formation of core enough apples or 2nd year core rudimentary level, this class is
garbled shape apples, fruits enough not growth, there is no market value is determined.
Keywords: apple, Sinap apple, polinasyon, fruit quality, poor pollination

1.Giris

Diinya’da ¢ok genis yayilma alan1 gdsteren
elmanmn  yetistiriciligi  Giiney ve Kuzey
yarimkiirenin 40° ve 50° kuzey enlemlerinde,
Avrupa ve Kuzey Amerika’da 30°ve 40° kuzey
enlemlerinde, Asya’da 20° ve 40° giney
enlemlerinde olmak flizere giiney yarimkiirede
yogunluk kazanmistir (Eren ve ark. 2009). Elma
(Maluscommunis L.) Rosales takimi, Rosaceae
familyasi, Pomoidea alt familyast1 ve Malus

cinsine girer (Janick and Moore, 1975). Iliman
iklim meyve tiirleri icerisinde elma en fazla
iretilen ve tiiketilen tlirdiir. Besin degeri son
derece yiiksektir. Elma fosfor, kalsiyum,
potasyum, sodyum, magnezyum, silisyum gibi bir
cok mineral maddeler ile organik asitler, meyve
asitleri ve dogal aroma maddeleri igerir. A, Bl,
B2, C ve E vitaminleri bakimindan oldukga
zengindir. Insan saghg icin ¢ok faydali olan
elmanin beslenme rejimlerinde kullanilan bir
meyve olmasi, yag icermemesi, giiniimiiziin
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saglikli beslenme egilimleri dogrultusunda iiriine
vazgecilmez meyve Ozellikleri  yiiklemistir
(Anonim, 2007).

Diinyada 6000’den fazla onemli elma cesidi
oldugu bildirilmektedir, fakat bunlarin ¢ok azi
ticari olarak Oneme sahiptir (O’Rourke, 2003).
Ticari elma {iretimi daha c¢ok firetiminde ve
pazarlamasinda giiclii avantaja sahip bolge ve
iilkelerde yogunlagmistir. Ayrica sicaga toleransh
ve uzun vejetasyon gosteren cesitlerin (Orn;
Granny Smith, Pink Lady) gelistirilmesiyle
yetistiricilik daha sicak bolgelere de yayilmustir.
Son yillarda Kuzey Amerika, Giiney Afrika, Yeni
Zelanda ve Avustralya’da ileri diizeyde elma
yetistiriciligi  yapilan alanlar  olusmaktadir.
Boylelikle diinyanin ¢ok farkli cografik, ekolojik
kiiltiirel] ve sosyo ekonomik kosullarinda elma
yetistiriciligi yapila gelmektedir (Yildirim, 2006).
Diinyada elma iiretim miktar1 83.139.326ton olup,
Cin 41.391.500 ton ile ilk sirada yer almaktadir.
Tiirkiye ise 3.032.164 ton iiretim ile 3. sirayi
almaktadir (Anonim, 2018a) (Cizelge 1).

Ulkemiz bag bahge tarimi agisindan son derece
elverigli iklim &zelliklerine sahip olup, tarimsal
alanlarinin % 12’sinde meyvecilik yapilmaktadir.
Meyve ekolojik sartlarin uygun olmasi nedeniyle
yurdumuzun hemen hemen her yerinde
yetistirilebilmekle birlikte son yillarda belirli
bolgelerde yogunlasmis durumdadir (Eren ve ark.,
2009).Tiirkiye’de meyve iiretiminin % 23.9’unu
yumugak ¢ekirdekli meyve tiirleri almaktadir.
Yumusak cekirdekli meyve tiirleri icerisinde ise
agac¢ sayisinin % 70’ini ve meyve iretiminin %
83,7’sini elma olusturmaktadir (Yasasin ve ark.,
2006). 2018 TUIK verilerine gore, iilkemizdeki
yumusak ¢ekirdekli meyvelerin iiretim miktart
3.728.742 ton olup, bunun 3.032.164 tonu
elmadan elde edilmektedir. Ulkemizdeki meyve
veren elma aga¢ sayist ise 55.771.000 adettir
(Anonim, 2018). Ulkemiz elma iiretiminde ilk bes
sirada yer alan iller ve iiretim miktarlar1 Cizelge
2.’de gosterilmistir.

Cizelge 1. Tiirkiye Elma Uretiminde ilk Bes
Sirada Yer Alan Iller ve Uretim Miktarlar1 (TUIK,

2018b).

Table 1. Top Five Provinces of Apple Production
in Turkey

Iller Uretim miktari (ton)

Karaman 398.085

Isparta 382.995

Nigde 376.906

Antalya 281.019

Denizli 196.329

Ordu 6.532

Ekolojik  Ozellikler  bakimindan  biiyiik

farkliliklar gosteren iilkemizde her bir farkli
ekolojiye uygun ve mahalli olarak
yetistirilen500’in ~ {lizerinde  elma  ¢esidi
bulunmaktadir. Tiirkiye, elma tiirlerinin gen

merkezi durumunda olup, bu tiirlere ait kiiltiir
formlarinin ¢ogu burada meydana gelmistir
(Giileryiiz, 1977; Ozbek, 1977).

Bitki tiirlerinde tozlasma ve dollenme
olusumunda bazi farkliliklar gdzlenir. Aym
cigekteki ¢igek tozlar1 disicik tepesine temas
ederek veya ayni bitkideki baska c¢iceklerden
rizgar ya da bdcekler vasitast ile c¢icek tozu
transfer edilerek, tozlasma saglanmaktadir. Boyle
bitkilere “kendine tozlar” veya ‘“kendini doéller”
bitkiler denmektedir. Bircok bitki tiirlinde ise
meyve ve tohum baglamanin gerektigi gibi
olabilmesi i¢in bu bitkinin ¢i¢egindeki disicik
tepesine ¢igek tozlarinin aymi tiire ait bir baska
bitkinin ¢iceginden gelmesi gerekmektedir. Bu
bitkilerdeki tozlagsmaya da ‘“yabanci tozlagsma”
(krospolinasyon) adi1 verilmektedir. Elma, armut,
erik, kiraz ve badem gibi meyveler genel olarak
kendine kisir durumda iken seftali, nektarin, kays1
ve vigne kendine doller ¢esitlerden olusmaktadir
(Free, 1992, 1993; McGregor,1976).

Cizelge 2. Yillara Gore Ulkelerin Elma Uretimi (FAO, 2018a).
Tabe 2. Apple Product of CountriestoYears (FAO, 2018a).

Ulkeler | Uretim (2010) Ulkeler Uretim (2012) Ulkeler Uretim (2017)
Cin 33.263.000 Cin 37.000.000 Cin 41.391.500
ABD 4.214.599 ABD 4.110.046 ABD 5.173.670
Tiirkiye 2.600.000 Tiirkiye 2.889.000 Tiirkiye 3.032.164
Italya 2.204.972 Polonya 2.877.336 Polonya 2.441.393
Polonya 1.877.906 Hindistan 2.203.400 Hindistan 2.265.000
Diinya Toplam Elma Uretimi (Ton) 83.139.326
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Elma cigekleri de diger bir¢ok bitkiler gibi
meyve tesekkiilii i¢in tozlasmaya gereksinim
gosterirler (Ozbek, 1977). Elma cigekleri genel
olarak kendine verimli degildir. Cigektozlar
normal yapida ve ¢imlenme yeteneginde, yumurta
hiicresi de normal yapida olmasina ragmen,
kendiyle uyusmazlik gdstermelerinden dolay1
meyve tutumu az olmaktadir. Elma ¢esitlerinin bir
kismi kromozom yapis1t bakimindan diploittir.
Boyle cesitler genellikle diizgiin sekilli, homojen
irilikte ve yiiksek oranda ¢imlenen ¢icek tozu
olusturur. Bu nedenle, elma bahgelerinde tozlayici
(pollinizer) olarak diploit (2n=34) elmalar
kullanilir. Elma ¢esitlerinin bir kismuda 51
kromozoma sahiptir. Boyle ¢esitlere triploid denir.
Triploid ¢esitlerin tamami kendine kisirdir. Elma
cesitlerinde tozlagma bdcekler, bunun da % 90’1
arilarla saglanir. Ar1 ¢icek zamaninda ¢ok 6nemli
olup acik, sakin ve giinesli havada ¢ok iyi ¢alisir.
Sicakligin 14 °C’nin altinda oldugu havalarda ari
hemen hemen hig ¢alismaz. 29 °C’nin iizerinde ise
calisma yavaglar (Anonim, 2009). Tozlamay1
saglamak {izere elma bahgeleri i¢in 1 hektara 4
kovan ar1 konmalidir.

Tozlasma sonucu dollenen elma gigeklerinde
meyve tesekkiil etmekte ve meyveler icerisinde de
cekirdekler  olusmaktadir.  Cekirdekler de
cevredeki doku yapmmm kamgilayan auxin
meydana getirmektedir. Meyve olusumu igin
yumurtalik  igerisindeki ~ her  yumurtanin
dollenmesi  gerekli olmamakla  beraber
¢ekirdeklerin iri ve ¢ok sayida olmasi meyve
gelismesine olumlu etki yapmaktadir. lyi bir
meyve olusumu icin bir meyvede 6-7 c¢ekirdegin
bulunmas1 gerektigi belirtilmektedir (Ozbek,
1977; Ozbek, 1978).

Iyi dollenmis bir elmada 10 taneye kadar
cekirdek bulunur. Tohumun gelismesi, elmanin
yenen kisminin gelismesini de etkiler. Ornegin 3
tohumlu bir elmada 3’ii de aymi ylizeyde ise o
yiizey hizli, oteki yiizey yavas gelisir (Anonim,
2009). Iyi bir tozlanma ve déllenme olmadig
takdirde meyveler gelismelerini
tamamlayamayarak dokiiliir. Dollenmenin noksan
oldugu durumlarda, birkag tohum taslaginin
tesekkiilii sonucu meyveler agag iizerinde kalsalar
bile bunlarda da meyve sekli bozulmakta ve
sofralik degeri diismektedir.

1.1. Elmamin Simif Ozellikleri

1.1.1.Ekstra

Bu simifa iistiin kalitedeki elmalar girer. Bunlar
sekil, irilik ve renk bakimindan, yetistikleri
bolgeye gore, ¢esidin 6zelliklerini tagimali, meyve

sap1 zedelenmemis olmalidir. Nitelik bakimindan
meyvenin genel goriiniiglinii ve ambalaj i¢indeki
durumunu etkilemeyecek ¢ok hafif yiizeysel

kabuk  ozirleri bulunabilir.  Uriiniin  dis
gorlinlisiinde ambalaj iginde sunumunu ve
kalitesini etkilemeyecek ¢ok hafif yiizeysel

kusurlar disinda kusur bulunmamalidir. Cesidi
garanti edilmemis elmalar ve tanimlanmanmis
karigimlar bu siifa girmez.

1.1.2. Smf 1

Bu smifa iyi kalitedeki elmalar girer. Bunlar,
yetistikleri bolgeye gore, ¢esidin tipik 6zelliklerini
gostermeli ve meyve eti saglam olmalidir. Sekil,
renk ve gelisme bakimlarindan hafif 6ziirler kabul
edilebilir, sap hafif¢e zedelenmis olabilir.

Kabukta, nitelik bakimindan meyvenin genel
gorilinlisiinii, kalitesini, depolanmasini ve ambalaj
iginde sunumunu etkilemeyecek derecede hafif
kusurlar, asagidaki simirlar1 agsmamak ve her
meyvede bunlardan yalniz bir tanesi bulunmak
kosulu ile kabul edilir. Bunlar hafif sekil kusurlari,
hafif gelisme kusurlari, hafif renk kusurlardir.
Sinirlar1 gegmemek iizere hafif kabuk kusurlari,
uzunlugu 2 cm’yi gegmeyen kusurlar, bulundugu
takdirde diger oziirler alaninin toplami 1 cm®’yi,
kara leke alani ise 0,25 cm?®’yi gegmemeli, hafif
ciiriime alan1 1 cm?’yi gegmemeli ve renk degisimi
olmamalidir. Meyve sap1 bulunmayabilir, sap
kirig1 varsa temiz olmali, kabuk ile bitisik oldugu
kisimda hasar bulunmamalidir.

1.1.3. Snuf Il

Bu smifa, daha st siniflara giremeyen, fakat
genel Ozellikleri karsilayan elmalar girer.
Bunlarda sekil, gelisme ve renk bakimlarindan
meyvenin  Ozelliklerini  ve  depolanmasim
etkilemeyecek Oziirler bulunabilir. Meyve kabugu
zedelenmemis olmak kosulu ile sap kopmus
olabilir. Meyve etinde belirgin  Oziirler
bulunmamalidir. Her meyvede asagidaki sinirlar
asmamak kosulu ile kabuk oziirleri bulunabilir.
Bunlar sekil kusurlari, gelisme kusurlari, renk
kusurlaridir. Sinirlar gegmemek iizere hafif kabuk
kusurlari, uzunluguna boyu 4 cm’yi gecmeyen
oziirler, bulundugu takdirde, diger oOziirlerin
toplam alam 2,5 cm®yi, kara leke alam ise 1
cm?’yi gegmemelidir. Hafif ¢lirime alam 1,5
cm®’yi gegmemeli ve hafif renk degisimi olabilir.
Uriiniin ~ dis  goriiniisinde  ambalaj icinde
sunumunu ve kalitesini etkilemeyecek kusurlar
kabul edilir.
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2. Materyal Ve Yontem

Calisma Sinap elmasi iizerinde yuritilmiistiir.
Sinap elmasi, et rengi beyazimsi-sari, kabuk rengi
sari-beyaz lzerine kirmizi yanaklidir. Sulu bir
elma ¢esidi olup mayhos bir tadi vardir. Sinap
elmas1 Eyliil sonu Ekim ortasinda hasat edilir.
Dayanikli bir elma ¢esididir. Raf 6mrii uzundur.

Calisma Ordu ili Oceli mahallesinde (Ordu
Merkez’in giiney-batisinda ve Merkeze 3 km
uzakliktadir) yiriitiilmiis ve c¢alisma yerinin
koordinatlart Enlem: 40,958°, Boylam: 37,865 °,
Rakim: 175 m olarak belirlenmistir.

Ordu ilinde iklim kisglar serin, yazlar 1lik geger.
Yilin hemen hemen biitiin aylarinda yagis vardir.
Kiyiya paralel uzanan daglarla sahil arasinda gecis
iklimi goriiliir. Burada kigtan bahara bilhassa yaza
gecis yavas olur. Sonbahar 1lik olup, kis ortasina
kadar siirer. Kar yagisi kiyilarda ¢ok azdir ve kisa
stirer. Buna kargin i¢ kesimlerde kar yagisi hem
yogundur, hem de ki mevsimi uzun siirer. 52
yillik ortalama verilere gore yillik sicaklik
ortalamasi 14°C olup, en diisiik sicaklik -7°C, en
yiiksek sicaklik ise 37°C’dir. En soguk ay 6,6 °C
ile Subat, en sicak ay 23,1 °C ile Agustos ayidir.
Yillik toplam yagis miktar1 metre kareye 927 kg
olup, ortalama nem orant %72’dir. Yilin ortalama
121 giinli kapali, 186 giinii bulutlu olup ¢ok az
kismi agik gegmektedir (Anonim, 2013).

Calismada, verim ¢aginda olan tahmini 25
yasinda (Sekil 1) bir Smap elma agaci secilmis ve
hasat doneminde meyveleri derilerek Ektra, 1.
sinif ve 2. siif olarak gruplandirilmistir. Meyve
Oornekleri hassas terazide tartilarak, ortalama
meyve agirlig belirlenmistir.

4. Tartisma Ve Sonug

2013 yilinda Ordu ili Oceli Mahallesinde
ylriitilen bu caligmada saglikli, tam verim
caginda bir Simmap elma agacindan hasat edilen
meyveler kalite siniflarina ayrilarak, her sinifin
meyve miktar1 ve niteligi  belirlenmeye
calisilmistir. Meyvelerin % 70’1 sekil bozuklugu
ve kiicik olusundan dolay1 2. simf grupta
degerlendirilmistir. Elmadaki sekil bozuklugu ve
kiigiik meyve olusunun bir¢ok sebebi olabilir.
Bunlar arasinda kusurlu dollenme, c¢ok fazla
meyve tutumu, meyvenin beslenme yetersizligi,
kiiltiirel uygulamalardaki eksiklikler, hastalik ve
zararhilar gibi birgok sebep sayilabilir. Ancak,
literatlirlerden de anlasilacagi iizere, sekil
bozuklugu ve kiigik meyve olusu gibi meyve

Sekil 1. Smap Elma Agaci ve Meyveleri.
Figure 1. Sinap Apple Tree and Fruits

3.Bulgular

Ordu ekolojik  kosullarinda  yiiriitiilen
caligmada Sinap elmasi agacindan alinan toplam
meyve miktari: 82.5 kg’dir. Bunun % 6’1 Ekstra,
% 24’4 1. smif ve % 70’1 2. smif olarak
belirlenmistir.

Agirlik bakimindan ortalama meyve agirlig
Ekstra smif olan elmalarda 101.36 g 1. simf
elmalarda 91.86 g ve 2. sinif elmalarda ise 46.38g
olarak tespit edilmistir (Cizelge3, Sekil 2).

Cizelge 3. Hasat edilen meyvelerin kalite
siiflarina gore ortalama agirliklart.

Table 3. Average Weight Class By The Quality of
The Harvested Fruits.

Meyve Kalite 1 Adet Ortalama
Simiflari Meyve Agirhig (gr)

Ekstra 101.36

1.Sinif 91.86

2. Simif 46.38

kalitesindeki noksanliklar genel olarak tozlanma
ve dollenme noksanligindan kaynaklanmaktadir
(Ozbek 1992; Delaplane and Mayer, 2000; Morse
and Calderone, 2000; Free 1993; Free and
Williams, 1976). Bu gruptaki elmalarin pazar
degeri 2018 yil1 fiyatlarina gore 20 krs oldugu goz
Oniline alindiginda, elma iiretimimizin 6nemli bir
kismi  maalesef girdi maliyetlerini  dahi
karsilayamamaktadir. Ordu ili elma {iretiminin
6.532 ton oldugu (Anonim, 2018b), bunun %
70’nin ikinci sinif elma olmast durumunda 4.572
tonunun piyasada 20 krs degerinde alict bulacagi
varsayilmaktadir. Yine, Tiirkiye genelinde elma
iretimin 3.032.164 ton (Anonim, 2018a) oldugu
ve tozlanmaya bagl olarak sekli bozuk ve kiigiik
meyve oraninin % 70’ler civarinda olmasi
durumunda, pazarlanabilir Ekstra ve 1.sinif elma
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miktarimizin 909.649.2 ton dolayinda olacagi,
geriye kalan 2.122.515 ton elmanin aslinda meyve
suyuna iglenmesi gereken meyve oldugu ortaya
cikmaktadir. Ya da, i¢ piyasada tiiketicilerimize 2.
simif elma yedirmeye devam etmekteyiz. Ulkemiz
elma Tlretiminde, elma yetistiriciliginin yogun

yapildig1 yorelerde kiiltiirel uygulamalarm yerinde
ve zamaninda yapildigim kabul ederek, 2. simif
elma oraninin % 70’lerin altinda olacagini {imit
etmekteyiz. Yine de elma ihracatimizin neden ¢ok
diisiik diizeylerde kaldigi sorusunun cevabi
bulunmalidir.

1. Ekstra

I. Simf II. Sif

Sekil 2. Sinap Elmasinda Kalite Siniflarindan Ornekler.
Figure 2. Examples of Quality Class in Sinap Apple.

Yurt disinda yiriitilen calismalarda bal
arilarinin elma iiretiminde verimi olumlu yonde
etkiledigi, polinasyonda kullanilan  kolini
sayisinin artmasina bagli olarak elma iiretiminde
artisin oldugu ifade edilmektedir (Morse and
Calderone, 2000). Benzer sekilde, kivi, ¢ilek ve
bir c¢ok iiztimsii meyvelerde ar1 ziyaretinin
defalarca olmasi ¢ekirdek sayisinda onemli artig
saglamakta, bu da meyvede seklin diizgiin
olmasina, tat ve aromalarm yiiksek olusmasina
imkan vermektedir (Blanchet and al., 1991;
Svensson, 1991).

Sonu¢ olarak, elma yetistiriciliginde bal
arilariin tozlanma ve dollenme iizerine etkileri
bilimsel olarak ortaya koyulmus, ancak bunun
Oonemi yetistiriciler tarafindan halen 1iyice
anlagilamamistir. Kaldi ki bal arilarinin, oransal
olarak az da olsa baz1 elma yetistiricilerince
bahgelerine zarar verdigi, dyle ki “degil bah¢eden
ar1, yilan dahi gegse bahgeye zarar verir’seklinde
bir kanaatlerin oldugu bilinmektedir. Sunu
rahatlikla ifade edebiliriz ki, gerek elma gerekse
boceklerle tozlanan diger meyve bahgelerinde bal

arilar1 meyve tutumunu ve meyve Kkalitesini
onemli  diizeyde  artirmakta,  dolayisiyla
pazarlanabilir meyve orani artarken, 1skarta olarak
ifade edilen ya bahgede birakilacak ya da meyve
suyu fabrikalarma 20 krs’a satilacak meyve
miktarinda 6nemli oranda azalma, diger yandan,
yiizlerce tonluk polen ve nektarlarimiz
degerlendirme imkanina kavugmus olacaktir.
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Abstract

Plants in the world are used as food supply for human and animals. Many plants are utilized as
pharmaceutical and industrial purposes, too. Human activities and natural phenomenon can cause some of
the plants near to extinct. Therefore, the extincted species, which are consumed by human will be lesser
than today and people can face with starvation in the future. Thus, the conservation of plant genetic
resources isbeing carried out today. In this review we have focused onthe rare and endangered plant species
and their conservation by ex-situ and in-situmethodshighlighting the plants’ varieties from Turkey.
Key Words: Endangered,rare,species, genetic resources, conservation

Introduction

Plants regulates the life on earth by all means
endangered plants mean that the plant population
facing with the higher risk of extinction. Habitat
change, high rate of death, low birth rate can cause
the plants extinction (Gundu and Adia, 2014). On
the other hand, rare species grow in small places
and they spread in limited area (Isik, 2011).
Because of both rare and endangered species are
faced with extinction, there are some methods to
save their genetic materials. Besides saving these
plants, conserving the other plant resources are
important, too.

One in five of the world’s plant species is
threatened with extinction according to the 2010
first global analysis of extinction risk. Tilman et
al. predicted a massive ecological change to
terrestrial plants within the next 50-100 vy,
accompanied by an increase in the number of
global plant species facing extinction (Tilman and
Lehman, 2001). Global warming is one of the
threats to endangered plant species which is
caused by the consumption of fossil fuel,
industrialization, energy  production and

urbanization. Other factors like landsliding, over-
grazing, uncontrolled fire and soil erosion are also
destroying plant genetic resources. Further, as a
result of human activities, it is estimated that 20%
of the global biological diversity will be lost by
2020 due to the continuous and wrong use of
natural resources.Turkey which is rich in
biological diversity, also facing loss due to various
negative factors.Because of that, sustainable
protection of plant varieties is the need of time
(Karagdz, et. al., 2010).

This review highlights how genetic resources
are conserved, and giving information about
endangered and rare species. Also, encompasses
endangered species, and conservation strategies of
plants in Turkey.

According to the [IUCN Red List (2018) there
are more than 26,000 species are threatened with
extinction. Among them plants include just 25452,
and 4537 are in endangered category such as
Newmaniaorthostachys, Dialiumexcelsum,
Ochrosiaborbonicaetc. In Turkey, there are 37
endangered plants found in 2018. These 37 plants
are written on the Table 1.
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Table 1.Endangered plant species in Turkey region (JUCN Red List, 2018).Turkish names were

determined by using

NezahatGokyigitBotanikNahgesiBizimBitkiler

web

(https://bizimbitkiler.org.tr/yeni/demos/technical/)

site

Plant Species

Plant Species

Waterwheel (Aldrovanda vesiculosa)

Artvinian Alyssum (4lyssum artvinense)

Teltwrfil-Dwarf Pillwort (Pilularia minuta)

Tasyumagi-Pontic Fescue (Festuca pontica)

Pitraknohut (Cicer bijugunt)

Merasincari-Amblyophyllous Goldendrop (Onosma obtusifolia)

Yanikiivez (Sorbus roopiana)

Adjarian Angelica (dngelica adzharica)

Kadmcikcalist (Flueggea Anatolica)

Sintensis' Globe Thistle (Echinops sfntenisii)

Calamagrostis Parsana

Ovitzarifesi-Thin-Fruited Tracle Mustard (Erysimumn leptocarpuin)

Yilkikulak (Rumex Bithynicus)

Woronow's Centaury (Centaurea woronowii)

Narin bugday (Amblyopyrum muticum)

Tortumtiiliibasi-Straw-Coloured-Headed Centaury (Psephellus
straminicephalus)

Artvinian Barbarea (Barbarea lufea)

Engindikeni-Root-Headed Centaury (Centaurea rhizocalathium)

Yartiiltibasi- centaury (Psephellus pecho)

Kirno-Ciliate Lily (Lilium ciliatum)

Kayisdag Sogan (Allium peroninianum)

Susuzsogan (Allium Pseudoalbidumn)

Choruhian Bellflower (Campanula choruhensis)

Ovittiiliibasi-Appendage-Bearing Centaury (Psephellus
appendicigeris)

Canyumagi-Fescue (Festuca xenophontis)

Késebelumotu-Rod-Shaped Woodrff (Asperula virgata)

Lazcigdemi-Aerial Crocus (Crocus aerius)

Giinliikagaci-Oriental Sweetgum (Liquidambar orientalis)

Santiiliibas-Centaury (Psephellus taochius)

Yercani-Massalsky's Campanula (Campanula massalskyi)

Deliseytanayagi-Divided Thoroughwax
(Bupleurum schistosum)

Gevrekbaldiran-Similar Laserwort (Laserpitium affine)

In global there are 1929 plant species face with near to threatened, and besides other countries, 13 of

them are placed in Turkey (Table 2).

Table 2.Species near to threatened in Turkey (IUCN Red List, 2018). Turkish names were determined

by using

NezahatGokyigitBotanikNahgesiBizimBitkiler

web

(https://bizimbitkiler.org.tr/yeni/demos/technical/)

site

Pazlakcayi-Mountain Tea (Sideritis scardica)

Arap ayakotu (Carex iragensis)

Incesolucanotu-Elatine Faux Alsine (Elatine
alsinastrum)

Piiskilsogani-Luz (4llium calocephalum)

Malus trilobata

Sakizlik-Atlantic Pistachio (Pistacia atlantica)

Disbudak-Common Ash (Fraxinus excelsior)

Datcahurmasi-Theophrastus's Date Palm (Phoenix
theophrasti)

(Salix libani)

Laz salebi (Dactylorhiza euxina)

Sutopuzu-Lesser Water-plantain (Baldellia
ranunculoides)

Tavsanb1yig1 (Poa pseudobulbosa)

Kelebekfigi (Vicia barbazitae)

Seventeen endangered plant families are classified as endangered and threatened in Turkey are listed in

Table 3.
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*Table 3.List of rare and endangered plant families and species from Turkey
Risk categories of determined rare and under threatened plant species

Family Species Endemic / Rare TUCN category
. Abies cilicica subsp. isaurica Endemic LR (lc)
Pinaceac
Pinus halepensis Rare VU
Aceraceae Acer monssupessulanum subsp. oxalianum Endemic VU
Aquifoliaceae | flex aguifolium Rare VU
Alnus glutinosa subsp. antitaurica Endemic LR(nt)
Betulaceae = - -
Alnus orientalis var. pubescens Endemic LR (lc)
Brassicaceae | Alvssum peltarioides subsp. virgatiforme Endemic LR (lc)
e Lonicera caucasica subsp.orientalis Endemic LR (lc)
Caprifoliaceae - — — -
Lonicera nummularifolia subsp. glandulifera Endemic LR (cd)
Celestreceae | Evonymus latifolius subsp. cauconis Endemic LR(nt)
Astragalus aintabicus Endemic LR (cd)
Astragalus balkisensis Endemic DD
Astragalus commagenicus Endemic LR (lc)
. Astragalus eriophyllus Endemic DD
Fabaceae ' = -
Astragalus haussknechtii Endemic LR(nt)
Astragalus macrocepus Endemic LR (nt)
Astragalus suberosus subsp. ancyleus Endemic VU
Astragalus ruselli Rare VU
Genista libanotica Rare DD
Fagaccae Quercus petrea subsp. pinnatiloba Endemic LR (Ic)
. Thymbra sinteninsii subsp. sinteninsii Rare LR (cd)
Lamiaceae - -
Phlomis longifolia var.bailanica Endemic LR (cd)
Mimosaceae | Albizzia julibrissin Rare vu
Oleaceae Fraxinus ornus subsp. cilicica Endemic LR (lc)
Plumbaginaceae | Acantholimon libanoticum Rare VU
Rhamnus punctatus var. angustifolius Rare VU
Rhamnaceae -
Rhamnus punctatus. var. punctatus Rare Vu
Rhamnus petiolaris Endemic LR (lc)
Amygdalus korshinsky Rare VU
Crateagus aronia var. minuta Endemic VU
Rosaceae — :
Crataegus davisii Endemic VU
Cerasus mahalep var. alpina Endemic VU
Salicaceae Salix caucasica Rare VU
Ulmaceae Zelkova carpinifolia Rare EN
Total Number Endemism Ratio: % 65.7
of Family: 17 Total Number of Taxa : 34 Rareness Ratio: % 34.3
IUCN: International Union for Conservation of Nature and Natural Resources

*This table was adapted from Iskender et al. (2006).

1. Preservation of Plant Genetic Resources

Preservation of the plant genetic resources is
not possible with a couple of scientists. Beside
them, governments and agricultural organizations
must involve in this kind of projects. Among these
agricultural and nutritional institutions, Food and
Agriculture Organization (FAO) is very effective
on taking the attention of the world to protect the
products and genetic resources of forests (Cohen,
et. al., 1991).

Preserving these genetic resources became
compulsory for food security and well-beingof
thehuman being in the future (Bilir, 2016). For this
reason, the collection, storage and use of plant

genetic resources have increased in order to
increase and  strengthen the agricultural
production.Preservation of plant genetic resources
may vary according to the plant species (Tan,
2013). For saving plant resources, and plants
which are endangered and rare, there are some
conservation and preservation techniques that are
used around the World in the genetic banks. These
two major methods are reported by I[UCN (2009)
and they are called FEx-situ and In-situ
conversation.

1.1.Ex-Situ Conservation
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In this conversation technique the plants
replaced from their area to other place. This place
could be wild or it could be controlled from human
being. So basically when the plant population is
facing threat, they placed in well-protected area
which is made by man. Botanical Gardens and
Aquarias are those places that are good examples
(Corker, 2003a). Other method of ex-situ
conversation is saving of reproduction parts for
future such as Seed banks, Germplasm banks and
Gene banks (IUCN, 2010).

There are 1,500 botanic gardens in the world
and they have 35,000 plant species which means
they include more than 15% plant in the world’s
flora. Approximately, there are 25,000 of plant
species are grow in England Royal Botanic
Gardens, so within these species 2,700 of them are
rare, endangered or threatened (Corker, 2003a).
Turkey has 9 botanical gardens which are belong
to state institutions and private organizations.
Table 4 shows these gardens and their provinces
(Carbuga and Pekersen, 2017). Although these
numbers of botanic gardens are fewer than some
European countries, Turkey has high number of
endemic plants than them (Kaya and Aksal, 2005;
Carbuga and Pekersen, 2017). In 1979, Turkey
signed the agreement of European Convention on
the Protection of Wildlife and Living
Environments and till that year Turkey has taken
necessary administrative and legal measures to
protect endangered plants species together with
their natural habitats. One of the endemic plant in
Turkey is Centaureatchihatcheffii which is facing
with extinction and got protected by this
agreement (Bern, 1979).

Table 4. Name of botanic gardens and their

province
Name of Botanic Gardens Province
Ankara  University  Botanical | Ankara
Garden
SiileymanDemirel University = Isparta
Botanical Garden
Atatirk  Arboretum  Botanical = Istanbul
Garden
Ege University Botanic Garden Izmir
Research and Application Center
Cukurova University Botanical = Adana
Garden
Istanbul ~ University = Botanical | Istanbul
Garden
Gaziantep Botanical Garden Gaziantep
Karaca  Arboretum  Botanical Istanbul
Garden
NezahatGokyigit Botanical Garden | Istanbul

Another type of ex-situ conversation is called
seed bank. Cryogenic laboratories that keep the
seeds for a long time and these seeds do not lose
fertility. There are 1,400 seed banks in the world,
but there is one distinguished seed bank, called
Svalbard Global Seed Vault, opened and become
popular in 2008. It is popular because they have an
aim to store all plant seeds in the world (Mellgren,
2007). In Turkey, gene source determination and
collection studies in cultural plants started with
personal studies. The first gene resource collection
was initiated by Mirza Gokgol. Today, some of his
collections are still stored in the herbarium of the
Plant Gene Resources Research Institute in Izmir
(Tan, 1992). In Turkey, the first gene bank was
opened in Izmir in 1974. After that another gene
bank founded in Ankara and it became the world’s
third biggest gene bank after USA and China. It
has got 300,000 plants capacities. Not only plants
but also it includes viruses, bacteria and fungi
(seedturkey.wordpress.com).Genetic reserve.
Two reserves have specifically been established in
the center of diversity to conserve wild wheats, at
Ammiad in Israel (Anikster et al., 2000) and
Ceylanpinar in Turkey (Firat and Tan,
2000).Further, T.monococcumis less conserved in
Turkey need immediate attention.

Indeed, present genetic reserves in Turkey and
other forms of protected areas in the
Mediterranean contain clover species, but here the
conservation 1is 'passive’, (Maxted et al.,
2000),and thusexposed to moreun-noticed genetic
erosion and taxonomic extinction.

Two decades ago a number of forage and grain
legume collection missions have been initiated in
the Eastern Mediterranean, which comprised the
collection of many Trifolium species. Bennett et
al. (1998) collected 28 species of Trifolium in the
Caucasus, in south-west Turkey.Furthermore,
there is another technique such as in-vitro storage
can be used for ex-situ conservation. Plant genetic
material such as meristem, shoot tip and bud are
generally preserving in-vitro in two ways.
(Karagoz, et. al., 2010).Preservation by slowing
down the development of culture (saving them
inside the mineral oil, preserving by low pressure
and oxygen, taken the sugar from the nutrient
medium, dehydration, adding abscisic acid (5-10
mg/]) inside the medium, adding mannitol (% 3-5)
or succinic acid (50 mg/l), preservation at low
temperature) (Karagoz, et. al.,
2010).Cryopreservation; freezing the plant parts
inside the low temperature with liquid nitrogen
(Karagdz, et. al., 2010).

10



Uluslararasi Anadolu Ziraat Miihendisligi Bilimleri Dergisi / International Journal of Anatolia Agricultural Engineering

The ex-situ conservation of plants has been
active since 1964 in Turkey, and it is administered
under the “National Program on Conservation of
Plant Genetic  Resources/Diversity”.  Both
generative and vegetative parts of plants are stored
at National Gene Bank and field gene banks.
55.000 materials are stored at National Gene
Bank, and up to 2,700 species are preserved. Also,
inside of 20000 materials, there are 2,221 wild
species.Field Crop Research Institute has the copy
of these materials for safety; beside these nearly
10000 of field crops are preserved in there, too.
Thus, totally 65,000 of plant materials are
accessed in gene banks (Tan, 2010). Further,
extensive methods and strategies has been stated
in detail for ex-situ conservation (Hawkes et al.,
2012). Exploration and field collection, seed gene
bank conservation, field gene banks, botanic
gardens in vitro, DNA and pollen conservation can
be performed for the rare and endangered plant
species of Turkey which are stated in Tables 1, 2
and 3.

1.2.In-Situ Preservation

There is no replacement occur in this method
as ex-situ conservation. Endangered plants are
placed in their own habitat. All in all, in this
method those ecosystems are protected and the
populations within (Corker, 2003b).Just in case of
some changes such as climate change,
environmental pollution and all kinds of natural
and human-based disturbances, in the initial phase
of the in-situ conservation the representative
materials and seed samples are taken into the long
term conservation in gene banks (Tan, 2002).

One of the important in-situ conservation is
national parks which are the areas that lead to
propagation, preservation, and control of flora and
fauna. Turkey has 23 national parks and according
to the IUCN they are all in IV category (Table 5)
which means particular species or habitats are
aimed to keep safe and control in protected areas
by Category IV, habitat/species management area
(Dudley, 2008).

Table 5. Nationalparks in Turkey(http://www.nationalparks-worldwide.info/turkey.html)

National Parks Province
Camgol Forest Samsun
Ciglikara Antalya
Corum-Catak Corum
Dilek Peninsula Aydin
Duzce-Samandere Duzce
Goksu Deltasi Mersin
Gokee Camligi Karaman
Goreme Nevsehir
Koycegiz-Dalyan Mugla
Kackar Mountains Rize

Koprulu Kanyon

Kovada Lake Isparta
Macka Altindere Trabzon
Meryem Ana Forest Aydin
Sarikum Lake Sinop
Soguksu Ankara
Sultan Sazligi Kayser1
Uludag Bursa

Future Of Genetics Resources

Plant genetic resources are important sources
of improved quality and quantitiy of yield. They
can offer bioforitfication, biotic and abiotic stress
tolerant cultivars, phytoremediation, medicinal
benefits, important sources of nutrients,
metabolites and vitamins. However, sometimes

Isparta - Antalya

IUCN Category

e L e R R e

due to unwanted/undesired genetic traits in genetic
resources are posing barrier to achieve the specific
trait due to genetic linkage. Those genetic linkage
of unwanted trait can be removed by using state of
the art CRISPR/Cas9 genome editing technique
(Sameeullah et al, 2017). Therefore,
incorporating the genome editing technology in
crop improvement can foster our breeding
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programs without harsh impact on the
environment, cultivated or wild plant species.
Incorporating biotic tolerant genes will reduce the
frequent application of pesticide which will
ultimately promote the less use of pesticides to
save environment and eco-friendly pollinators.
Thus utilization of wild crop relative’s genetic
resources which are mostly tolerant to insect pests
and abiotic stresses while also promote organic
farming hence ensuring safe and quality nutrition
(Bretting, 2018).

Conclusion

Timely protection and habituating in protected
environment would be one of protection measure.
Other measures of conservations including ex-situ
and in-situ conservation must be practiced
simultaneously in order to foster the conservation
process of endangered and rare plant species.
These protection measure should be taken at
national and international level and to educate the
public to participate actively in protection of
endangered plant species.
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Abstract

The article provided information on the total vineyard area by the ATU Gagauzia, its dynamics over the
past 10 years. Analyzed the area of fruiting the grapevines plantations as well as their yield. In recent years,
in the ATU Gagauzia, a special scientific and industrial interest and state status have been massively
introduction to the assortment the ranks of certified virus-free clones of classic European varieties. Presents
information of the growth and development of the vines of the European clones. Actual is the identification
of optimal ecological parameters for the cultivation of European clones of grapes, which make it possible
to make full use of their agrobiological potential in the agroecological conditions of ATU Gagauzia. The
study of new varieties or their clones in specific ecological conditions of the terrain makes it possible to
determine the influence of individual physiological parameters and agrotechnical techniques on the growth,
development and fruiting of the grapevines. In the clone R5 of the Cabernet-Sauvignon variety, in the
agroecological conditions of ATU Gagauzia, the introduction of vines in fruiting is observed on the 3rd
year after planting, and the completion of the period of the forming the mature vine on the 4th. Bushes of
grapevines of this clone an average of 28,1 shoots, the average length of 144,1 cm. On each shoot 38 leaves
are developed with the area of leaves 148,3 cm2. The number of grapes is 40,3 on bush, the average weight
is 127,1 gram. During the growing season grapes accumulated 252 gram/dm3 sugar and acids declined to
8,9 gram/dm3(SM-84).

Keywords: Cabernet Sauvignon, climatic, conditions, clone RS, grapes, growth, productivity,
quality,variety, vineyards
Beenenue COPTUMEHT pana CePTUQHUINPOBAHHBIX
0e3BUPYCHBIX KJIOHOB KJIACCUYECKUX
Bunorpaanas mo3a HaXoIuTCs B NMOCTOSIHHOM — €BPOIEHCKHX COPTOB. IlmaHMpyeTcss OCHOBHYIO
3aBHCUMOCTHU oT ¢usnKo-reorpa@UIecKux  MOCaAKY BUHOT'PAJIHUKOB OCYILECTBIIATD
¢dakropoB. [loaTOMy K W3YYEHUIO CBS3M [PHUBUTHIM MOCAJAOYHBIM MAaTEPHAIOM  OTHX
NPOJYKTUBHOCTH BHHOTPaZa W KauecTBa ypoxas  KJIOHOB [1].

C KIMMAaTUYECKUMU YCIOBUSAMHU U YCIOBUAMU
pasMenieHus, KaK c TJIABHBIMU
BO3/ICHCTBYIOIIMMH  (aKTOpaMH  MIPUPOIHOM
Cpelbl, YYEHHbIE OOpallalrich HEOAHOKPATHO,
IBITAsICh HAUTH €€ CTPOroe KOJUYECTBEHHOE
BBIDOKEHHE. TeM He MeEHee, CuuTaThb OJTY
MpoOJeMy OKOHYATENBbHO PELICHHOW HHU B KOEM
ClIy4yae HENb3s U OHA MO-IPEKHEMY OCTACTCA
AKTyaJbHbIM IIPEAMETOM MCCIEIOBAaHUH  BO
MHOTMX BHHOTPaJHO-BUHOJEIBYECKHX CTpaHax
MUDA.

B nocnennue roast B Pecybnnke Momnosa, B
toM uncie 1 B ATO Taray3us, ocoOblii Hay4HO-
MIPOU3BOCTBEHHBII HHTEPEC U TOCYJapCTBEHHBIN
CTaTyC NONY4YWJIO MaccOBOE BHEAPEHHE B

Heo0xoaumocTs TpooInKeH st HCCIeT0BaHUI
B OTOH o00JacTH BBI3BaHA TAKXE TEM, UYTO
MPOTPECC HAYKW M  TEXHUKU  EXKCTHEBHO
MPEIOCTABIISET B PACTIOPSDKEHUE yYUEHBIX HOBBIE
METOJBI ¥ CPEACTBA MMO3HAHUS, TTO3BOJISIFOIITHIE T10-
HOBOMY B3IUISHYTh Ha Ka3aJoCh OBl YK€ JaBHO
M3YyYeHHBIE BOIPOCHI M TIOAXOTBL.

OT0 0CO0EHHO Ba)XHO celyac, Korzja
MOSIBUJIOCHh MHOTO HOBBIX COPTOB, KJIOHOB, U HX
MOBE/ICHUE B KOHKPETHOM 3KOJIOTMYECKOW HUIIIE
HEOOXOAMMO 3HaTh, BCECTOPOHHE W TPaMOTHO
HCII0JIb30BaTh B LEJIIX MTOBBIIICHHUS
MPOIYKTUBHOCTH KYCTOB U Ka4ECTBA MOIy4acMOi

MPOAYKIIHH.


https://ekygm.gov.tr/Issn/Issn/Preview/29864
mailto:sergey.kara@kdu.md
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Hosrie UHTPOAYIIMPOBAHHBIC KJIOHBI
BHHOTpAaJla KIACCUYECKUX BHUHHBIX  COPTOB
MIPEBBIMIAIOT TI0 YPOXKAWHOCTH HCXOMHBIE COpTa
Ha 20-30% ¥® Jar0T BBICOKOKAYECTBEHHBIC
CTOJIOBBIC BHHA W IIaMIIAaHCKHWE BHHOMAaTEpHaa.
OnHako  OCOOCHHOCTH  (DOPMHPOBAHHS  HX
MPOAYKTUBHOCTH OT KOHKPETHBIX IKOJIOTUICCKHX
U TEXHOJIOTMYECKUX YCJIOBUU BO3CIBIBAHHUS B
ATO T'aray3ust u3y4eHbl HE IOCTATOYHO.

Marepunanst 1 Meroguka

Hccnenoanns npoBoamwiuck B AO «Tomaii-
Bunekc» Ha xione R5copra Kabepue-CoBuHbOH,
npuBuToM Ha noasoe bxP KobGep 5Bb.

BuHorpasHble miuaHTanyuy PacIioyioKeHBI
Ha CKJIOHE IOro-3alaJHOW  3KCIO3HLUU  C
KpyTu3HO# 50, mo4Ba — YepHO3eM KapOOHATHBIN
MOIIHBIA CYIJIMHUCTBIA Ha cyriauHke. Cxema
nocagku - 2,75x1,5M. dopma KycToB —
JIByXCTOPOHHUI JBYXIITaMOOBBIH
TOPU30HTAJIBHBIN KOPAOH C BBICOTOM mTamba 80
CM, HIMajepa — BepTHKaJIbHAs C 4-Ms spycamu
NPOBOJIOK C BEPTHKAJIBHBIM PACIHOJI0KEHUEM
npupocTa. [lepBerii Spyc MIPOBOJIOKU
pacmonaraeTcsi Ha BbICOTE mITamba, BTOpPOil, Ha
BbicOoTE 20-25 CM OT MEepBOro, TPETUN Ha BHICOTE
35-40 cM OT BTOpPOro, YETBEPTHIA Takxke Ha
BbicOoTE 35-40 cM oT TpeThero. IIpoMexyTounsie
CTOJIOBI YCTaHABJICHBI BHICOTOM 1,8 M, a KpaeBbIe
Ha BBICOTY 2 M 1OJ yrjioM 450 NpOTHBOIOIOKHO
K HalpaBlCHUIO pAda W 3aKpeIUIeHbl SKOPHOM
OTTSDKKOM. Bce sipyca NpOBOJIOK HAaTSHYTHI €
ncronib30BaHueM mnpucnocodnenus Gripple, uto
o0ecrieunBaeT IIPOYHOCTh KOHCTPYKLUH
IIMaJIePhl ¥ TO3BOJISIET €M BBIACPKUBATh HArPy3Ky
o01Ieli Macchl 3eJIEHBIX TOOETOB U TPO3ACH.

Yyer ypoxalHOCTH KyCTOB MpPOBOJMIM B
KOHIIE co3peBanus [6]. Onpenensim: KOIUYECTBO
rpo3/eH, B IT./KYCT; CPEAHIOI0 MacCy TPO3/H, BT;
ypOXKaiHOCTh, KI/KycT U 1i/ra.Omnpenenenne
KayecTBa ypoxasi: COAEpKaHUEe CyXHX BEIIECTB B
COKE roj, C TMOMOLIBIO pedpaKkTOMeTpa,

BBIpaXkaid, B %; cofiepKaHre TUTPYEMbIX KACIOT
— METOJIOM TUTpOBaHUs 3 N-HBIM pPacTBOPOM
mienoyn, Mr/a [6]. MaccoBylo KOHIEHTPAIHIO
caxapoB M THUTPYEMBIX KHCJIOT PaCCUHUTHIBAIH
cornacHo StandartMoldoveanSM-84 [3], B r/am3.
CraTucTHYeCKy0 00padOTKy NaHHBIX MPOBOIMIN
c HICITOJTH30BAaHUEMIUCTICPCHOHHOTO u
KoppersnuoHHoro aHanm3a 1o b.A. JlocmexoBy
[4]. Pacuetsl mnpOBOAWIUCH B  TAOIHYHOM
penakrope MS Excel 2003.

PesyabtaTrsl UcciienoBanuii

ATO Taray3wust SBISI€TCSI OTHUM W3 OCHOBHBIX
MpOW3BOAMTENEH BHHOTpaga B MommoBe, 3TO
00BsACHSETCS MPUPOTHO-KITUMATHYECKUMHU
YCIIOBUSIMH, OCOOEHHOCTAMHU pelibeda W IOYB,
TPaTUITIOHHON OPUECHTUPOBAHHOCTHIO
HACEJICHUsI, UIMEIONINE HABBIKU BUHOTPAIapCTBa U
BUHOAENH [5].

[IporpaMmmMa BOCCTAaHOBIIEHUS M Pa3BUTHSL
BUHOTPAIapCTBa UMEET TJIABHOU IIENIbI0 CO3/IaHNE
COBpPEMEHHOW  OTpacid MO  TPOU3BOJCTBY
BHHOTPAJA - BBICOKOTO KauecTBa,
KOHKYPEHTOCIIOCOOHOTO Ha pBIHKaxX cObITa |
UMEIOIIYIO BBICOKYIO AKOHOMUYECKYIO
3¢ (HEeKTUBHOCTD.

ATO T'aray3us pacrmoyiokeHa B I0KHOM 4acTH
PeciyOnmmkm  MommoBa ®  OTHOCHTCS K
CaMOCTOSITETFHOMY OSKOHOMHUYECKOMY PETHOHY

crtpanbl. Mna Tteppuropun ATO Taraysus
XapakTepeH YMEPEHHO-KOHTHHEHTAJIbHBIIHI
KIuMar.  3UMOH  Temmeparypa  BO3IdyXa

HeycToiunBa. YacTele oTTeneny u 6e3MOpO3HbIe
JHHU OKa3bIBAKOT OTPULATCIBHOC BJIHMAHUC Ha
CEJIbCKOXO3SIMCTBEHHBIE ~ KYJIBTYPBI, 3a4acTylo
BO300OHOBIAIOT BereTanuto. CaMbIM XOJOIHBIM
MECALIEM TOoJa SBISETCA SHBAPb CO CpEAHEH
TEMIIEPATYPOI: -2,5...-5,5°C. Tpu
IIPOHUKHOBEHHU C CEBEPa apKTHUUECKOI'O BO3LyXa
U 3alJepXKe B AaHTUIMKIOHAX, TeMIeparypa
BO3JlyXa MOXKET CHU3UThCA 110 -28°C..
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Puc.1. Obwas nrowads sunoepaonuxos, ATO I'azcayzus,
(no oannvim I nasnozo ynpaenenus AIIK ATO [acaysus, 2018).

Tepputopus ATO I'aray3ust pacmojoxeHa B
Bymxakckoil crenu, KOTopas SBISETCS YacCThIO
FO)KHO-MOJIJABCKOM  XONMHCTOM paBHUHBL Ee
IMOBEPXHOCTh PACCEUYCHA IMIMPOKUMHU JTOJIMHAMM, a
CKJIOHBI H3PE3aHbl MHOTOYHCIICHHBIMU OBpParaMy.
Penbed XapaKTepU3yeTcs CTENsIMU u
HEOOIBIIIUMU BO3BBIIIEHHOCTSIMH, TaKxe
UMEIOTCsl HeOonbiine peku Samyr, Snmyxen,
Jlyara u Jlyarynma. ATO Tlaray3ms, kak U BCA
PecriyOnmka ~ MonmoBa — pacronokeHa B
Kapmarckoii celicMruueckoi 30He.

B 2007 roay oOras mioiiaab BAHOTPAIHUKOB
ATO TI'aray3usa coctaBimsina — 13056 ra x 2017
roxy cokparunack mo 5988ra (puc.l). Takum
o0pa3oM, MOXHO OTMETHTh, 4TO 3a 10 et
MIPOM30IIIJIO YMEHBIIEHNE TUIOIAAeH B 2,2 pa3a.

W3 Bceli momany BUHOTPAIHBIX HACAXKICHUN
Ha CErOJHSITHUN MOMEHT BpeMmeH:u 5264 ra —
IUIOJOHOCSIINE, 724 ra — MOJIOJbIE.

B nocnenHne rop1, momank mioI0HOCIIIAX
BUHOTPAJHUKOB  YMCHBIIWJIWCH  3a  CUET
PaCKOpPYECBKU CTAphIX HACAXKJCHUM, HO 3a CYET
BBOJIA B TJIOJJOHOCSIIITNE MOJTO/TBIX
BHHOTPAJIHUKOB C  BBICOKUM  TOTCHIIMAIOM
YpO’KaiHOCTh W BaJloBOH cOOp BHHOTIpaja
MOCTETIeHHO yBenmumics, u K 2017 roay cocTaBui
45 TeIC. TOHH, TP ypoXkaiiHOCTH OKoo 80 1/Ta.

Xo3sicTBO AO «Tomaii-Bunekc»
pAacIoONIOKEHO B IOKHOW arpoKIMMa-TUYECKOM
30He pecmyOnuku, c.Tomaii, Yampip-JIyarckoro
paiioH.

o MHOTOJIETHUM HaOJIro IeHUAM
cpelHerojoBas  TeMIleparypa BO3qyxa Ha
TEPPUTOPUU Yanpip-JIlyHrckoro
paiionacocraiser  9,7°C.  TlonoxurenbHas
TeMmIeparypa yIepXKUBAaeTCsl OKOJIO JEBSTU
MecsneB. CpeqHeMecsyHas TeMIIEpaTypa caMmoro
Temoro Mmecsana (urons) cocrasuser 21,4°C, a

camoro  xomomHoro  (smBapp) —  2,2°C.
CpennerogoBas cymMma 0CaJIKOB
MOCPEJTHEMHOTOJICTHUM ~ JTAaHHBIM ~ COCTaBJISICT
466MM.

deHonmornyeckme HaOJFOIeHUS B
BUHOTPAZAPCTBE MIPAIOT OYEHb OOJBIIYIO POJIb,
TaK Kak KOMILIEKC BBITIOJTHEHHBIX
arpoTEXHUYECKHX  MEPONPHUSTHH TOJIHOCTHIO

OTHOCHUTCA K (1)333M BEereraguu BHUHOI'PAIHOI'O

pactenus. Taxxe Qenodaspl nMEOT CcBoe
KOHEYHOU IEIIbIO COBEPIIIEHCTBOBAaHHE
TEXHOJIOTUM M, COOTBETCTBEHHO, IIOJIydCHHUE

BBICOKMX yPOXXaeB MPOIyKIUH BUHOTPAJapCTBa.

B 3amauy Hammx HaOJMIOACHWNA BXOIUIIO
M3y4UTh M 3a()UKCHPOBATh HACTYIUICHUS (a3
BEreTallu y HACaKICHWHA BHHOTpaaa kioHa RS
copra KabepHe-CoBUHBOH B arpo3KOIOTHYECKIX
yenoBusix AO «Tomaii-Bunekcy.

Hamu BBISIBJICHO B pe3ynbTaTe HNPOBEIEHHBIX
UCCIIeIOBaHMH, 4TO (ha3a Havaja COKOJIBM)KECHUS
Hactynana ¢ 30.03 mo 15.04 stoT mepuoxa camslit
OnaronpuATHBIA A7 BBLIENEHUS coka (Tabi.l)

[2].
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Tabmuma 1. KanennapHsie cpoku HacTyIIeHHS PeHONIOTHYeCKUX (pa3 HacaxJIeHWH BUHOTpaja KJIOHA
R5copra Kabepue-CoBunbon. AO « Tomaii-Bunexcy, 2016e.

Ne deHoJOrHYECKHE JlaTbl HACTYIJIEHUS U IIpoao/KNTEILHOCTD,
n/n hazbl OKOHYAHHSA (PEHOJTOTNYEeCKUX AHeH
ha3
1. CoKOABMIKEHHE 30.03-15.04 16
2. Poct mobGeros 16.04-30.05 44
3. IiBeTenue 31.05-15.06 15
4, Pocr sron 16.06-20.08 65
5. Co3speBanue Aroa 21.08-03.10 43
6. JIucromazn 04.10-01.11 28

VHTEHCHUBHOCTS pOCT TMOOETOB 3aBHCHT OT
BHEIIHUX YCJOBHWA: TEMIEpaTypsl BO3IyXa,
KOTOpasi ToJbKHA ObITh He Hmke 8°C ¢ cymMMoit
akTHBHBIX TemrepaTyp 120°-200°C, BiaXHOCTH
BO3Ayxa He MeHbie 45-50%, mocTaTodHOro
NOCTYIUICHHUsI BOABI B HpOpacTaloliye TJa3Ku U
JOCTyIa K HUM KHCJIOpO/a BO3IyXa.

LlBeTeHnst xapakTepu3yeTcss PacKphITHEM U
OMaJaHUEM BEHYMKOB (KOJIA4YKOB) IIBETKOB,
pacupsiMiICHHEM THIYHMHOK, pa3pbIBOM IBUTEHUKOB

W BBICHIIAHWEM TMBUIBIBL, ONBUICHHEM U
OILJIOZIOTBOPEHUEM.
IIpu pocre sarog c¢ 1606 mo 20.08

BUHOTPAJIHBI KYCT IpETEpIreBaeT CIEIYyIOIne
W3MEHEHUs: 3aMelysieTcsl MPHUPOCT MOOEroB,
AKTUBHO PACTYT JIHCTBS, B MA3YLIHBIX IJIa3Kax
nponobkaercss  (GOopMUpOBaHHME ~— HOYEK U

COI[BETHMH, B HIDKHEH 30HE 1o0era uAET
OTJIOKEHHE Kpaxmasa u JIp.

Korma mactrymaer (asza co3peBaHus, STOAIBI
CTAHOBATCS MSATKHMMHM, B HMX HHTCHCHUBHO HJCT
MPOLECC CaXxapOHAKOIUIEHUS, KUCIOTHOCTh COKa
mpu dToM cHmxkaercsa. K KoHIy (aspl sSTombl

nproOpeTaloT TUIHYHYIO [UIA COpTa OKPAacKy H

dbopMy, HX KOXHIA CTaHOBHUTCS TOHKOH,
3JIACTUYHOH, PaBHOMEPHO MTOKPBIBACTCS
MIPYUHOM.

Jlucronax xapakrepusyercs TeM, 4YTO B
JIUCTBSIX YMEHBIIIAETCs WHTEHCUBHOCTb
¢doTocuHTE3a, KOTOPBIH €  HACTYIUIGHHEM

3aMOPO3KOB MpeKpaIaeTcs, U3MEeHsIeTCs OKpacka
JUCThEB, OOpa3yeTcsi OTHeNUTeNbHass TKaHb Y
OCHOBAHUS  YEPEIIKOB, 4YTO  CII0OCOOCTBYET
OIIaJICHHUIO JINCTHEB.

—— Seri2; uperenne; 19,9

Seri2; cozpeBanue;
20,4

—— Seri2;

15,1
cokoaBuKeHue; 14,3

—— Seri2; pocr noGeros;

—— Seri2; .Jmcml%; 83

Puc.2. I3MeHeHnEe cpeIHECYTOYHBIX TEMIIEPATYPHBIX IOKA3aTENEH 110
¢a3zam Bereranuu kioHa RScopra KaGepne-CoBUHBOH.

AO «Tomaui-Bunexcy, 2016e.

I[lo wamwmMm  HabmogeHmsM B ¢azy
«COKO/IBIDKEHHUE» TpoJoKaBIlytocss 16 nHel
Cpe/iHeCyTOUHas TeMIieparypa coctasisiia 14,3°C
(puc.2.). [na OnaronmpusTHOTO MPOXOKACHHS

COKOJIBHXKCHHUST HEOOXOAUMO YTOOBI TEMITEPATypa
Bo3myxa Obuta He Menee 10°C. B dasy «poct
OOEroBY 15,1°C, »10 GuarompusTHas
Temreparypa Juist JaHHOU (asbl.
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Pacrenue BHUHOTpaJa HauboIee
BOCIIPHUMYMBO K WM3MEHEHHIO TEMIICpaTypHBIX
yclnoBUd B a3y «IBETCHHE», HAPYIIAIOTCS
MPOIECCHl OMBUICHUS M OIUIOJOTBOPEHUS IPHU
CHIKeHHH Temreparypsl Huke 15°C.B ycnosusx

HAIIIeTO OTIBITA, B JTAHHYIO dazy,
MPOAOJDKABIIYIOCS 15 mHEH, pe3kux kojeOaHui
TEMIIEpaTypbl HE BBISBICHO, CPEAHECYTOUHAS

Temreparypa cocrasuia 19,9°C.

BrisBieno, uto y kioHa RS copra KaGepne-
COBHHBOH TPOJIOJDKHTENLHOCTh  (Pa3bl  «pOCT
SATON» HanboJiee MPOMOJDKUTENCH M COCTaBHI B
knmumaTrueckux ycnaoBusx ATO Taraysus 65
JHEH npH cpefHecyTo4Hoi Temnepatype 23,5°C.

daza «co3peBanue sAToM» mpoxoammta ¢ 21.08
mo 03.10, Takum o00pa3oMm, [aHHBIA KJIOH
CO3peBaeT B HAIIMX YCIIOBUSIX B MEPBOU JeKale
OKTSOpSI.

Tabmuua 2. YpokaliHOCTh KycTOB BuHOrpaaa kioHa RS copra KaGepue-CoBunvoH. AO «Tomaii-

Bunexcy, 2016¢.

Cpennee | Cpenn Yposaiinocr MaccoBasi
YHCJI0 st KOHUEHTpaIusl,
Ne Bapuanrsl rposaeii | macca b r/nm?
n/n onbITa T./ rposae | Kr/ u/ra | caxap | TUTpYye-
KYCT H,r KYCT OB MBbIX
KHCJIOT
1 | Kabepre-Cosunvon
CI Rs na BxP Kobep SEB 40,3 127,1 | 5,12 | 124,1 252 8,9
BaxnedmuM  KpuTepueM XapaKTEpUCTHUKU TEXHOJIOTHUECKUX [apaMeTpoB yxona 3a
OTAENbHBIX COPTOB, AarpolpHUEMOB, KYCTOB MU BUHOTPaIHBIM pacTteHreM 1704
HacaXJICHUH  SBISETCS  NPOAYKTUBHOCT  — OHMOJIOTUYECKOMY MTOTEHIIHAIY;
CHocOOHOCT,  (hOpMHPOBaTH  OMNpEAETICHHBII 2. U3yueHue HOBBIX COPTOB WIH HX
Ononoruyeckuit (Ononornueckast KJIOHOB B  KOHKPETHBIX OSKOJIOTHYECKUX
MPOyKTUBHOCTB) u XO3HCTBEHHBIH YCIIOBUSIX MECTHOCTH TIO3BOJISIET OTIPENEIUTh
(x03stiicTBEHHASI IPOTYKTUBHOCTB) YPOXKA. BIMSIHUE  OTACIBHBIX  (PH3MOIOTHYECKUX
X035ICTBEHHYIO NPOAYKTUBHOCTH (ypOiKaid) MapaMeTpPoB U arpoTEXHUYECKUX MPHEMOB Ha
COCTaBIISIET Macca ypoxkas Tpo3Aed C eTUHHIIBI pocr, pa3BuTHE u TUIOZOHOIIIEHHUE
IUIOIMIAIA  HAcaXIeHWs WIM C  KycTa. BUHOTPAJHOTO PaCTEeHUS;
Xo3daiicTBeHHas! MPOAYKTUBHOCTh BHHOTPaJHUKA 3. Kiummatmueckme  ycmosua  ATO

(YporkaliHOCTB) CKJIAABIBACTCS W3 CYMMapHOM
XO0351iICTBEHHOHN IPOAYKTUBHOCTH COCTABJISAIOIIUX
€ro KyCTOB M MOXET OBITh MOTCHUIHUAILHOM,
SMOPHUOHATIBHOMN U (PaKTHUECKOH.

Hamu ycTaHOBJ€HO, 4TO NPH BO3JETBIBAHUU
kmoHa R5 copra Kabepue-CoBHHBOH B
knmumaThdeckux  ycnoBusx  ATO  Taraysus
cpelHee YuciIo rpo3zei cocrapiset 40,3 mT./KycT
cpenneit maccoit 127,1 1.

YpoxaitHOCTh KJIOHA cOcTaBisieT 5,12 KI/KycT
WA 124,1 /ra npu MacCcOBOU
KOHIIEHTPAIMKCAaXxapoB — 252 r/am’, THTpyeMbIx
kucaot 8,9 r/nm’. Takum 06pa3oM, Ka4eCTBEHHBIE
MOKa3aTeNN yposKasi JAaHHOTO KJIOHA HaXOAsTCA B
npefieax — TEXHOJIOTMYECKUX  TpeOoBaHUM,
HPEeIbsBISIEMBIX K 3TON IPyIIIe COPTO-KIOHOB.

BoiBoabl
1. Jl11  MakcHMMajibHOIO  pacKpbITHS
MIPUPOTHOTO MOTEHINana HOBBIX

HHTPOAYLIMPOBAHHBIX KIOHOB HEOOXOAUMO
COOTBETCTBUE KJIMMATHYECKHX, a TakkKe

laray3ust mo ¢asam Bereramuu kioHa RS
copra KabGepue-CoBUHBOH O1aronpUsTHBI
Ul pOCTa, pa3BUTHA M TNPOAYKTUBHOCTH
KyCTOB BUHOT'PaJa;

4. VYCTaHOBIIEHO, YTO YPOXKAlHOCTH MpPHU
BO3/ICTIIBAHAN B KJIMMATHYECKHX YCIOBHSIX
ATO T'aray3us kimoHa R5 copra KabGepne-
CoBuHbOH cocTaBisger 124,1 1/ra, mpu
MacCOBOW KOHIIEHTpAIUK caxapos 252 r/am?>,
TUTPYEMBIX KUCIIOT 8,9 1/M>.
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Abstract
Diastercoselective syntheses of 3,4-dibenzoyl-3,4-dihydro-1H-spiro[benzo[cd]indole-5,3'-indoline]-
2,2'(2aH)-dionesin boiling DMF have been carried out starting with 3-(2-phenyl-2-oxoethylidene)indolin-
2-ones via a Diels-Alder addition reaction. Theoretical and practical investigations of structure-activity
relationships in the group of synthesizedspirooxindoleshave been performed.
Keywords: Oxindoles, spirooxindoles, dimerisation, Diels-Alder reaction.

Introduction

A successful development of the spiro-
compounds’chemistry in recent years has
beencaused by numerous studies of their
syntheses, as well asby the search for new
biologically active entities among them (Macaev
et al., 2011; Millemaggi and Taylor 2010). The
work carried out in this direction led to the
creation of new effective drugs that have become
part of the therapy of a number of pathologies
(Hansch et al., 1990). In this regard, investigation
of new effective synthetic methods for the
selective synthesis of
polyfunctionalizedspirooxindolesis an actual task
and is of practical interest with the view to the
study of the structure-bioactivity relationship.

Results and Discussion

In this article, the synthesis of derivatives
containing in its structure a residue of lysergic acid
1 and velvitindolinolinone2 (Figure 1) is reported,
with the latter belonging to the group of alkaloids
extracted from blue-green algae.

Figure 1: The structure of lysergic acid 1 and
velvitindolinone2

We have previously reported that compounds
3a can be obtained in two-step synthesis from the
corresponding isatins (Radul, 1983). However, it
was not possible to obtain the N-acetyl-5-bromo
derivative 3b via this syntheticpathway.
Therefore, we attempted to synthesizecompound
3b by direct acetylation of 3a according to the

Scheme 1.
ACN o Q
S0

Ac,O
reflux
O
’ B&Q r@
R' o)
(3aR=H N o
3b R=Ac Ac 4

Scheme 1: Synthesis of theacetyl derivative 3b
and thediastereomers4.
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It wasrevealed that the yield of the target
product 3b consist only 7%. The remaining part
was a chromatographically inseparable mixture of
four diastereomers with a predominant content of
one of the isomers 4. After a series of
manipulations, the major diastereomerwas
isolated in an individual form and characterized by
various physicochemical methods of analysis. It
turned out that under the conditions of acylation
and the Diels-Alder reaction,synthesis results in
the formation of the corresponding dimers 4. It
was established that the separated compound
contains in its structure lysergic acid and
velvitinindolinone residues. Sincethere are four
asymmetric carbon atoms in the structure of this
molecule, the formation of eight pairs of
diastereomers is possible.

Taking into consideration that derivatives of
the lysergic acid are psychotropic substances, and
velvitindolinone  possess antibacterial and
antifungal activities, we set out to choose the
conditions for diastereoselective synthesis of
derivatives 4.

After a number of studies, it was established
that refluxing in DMF leads to formation of only
one diastereomerSa from the enone3c¢ (Scheme 2).
As a result, it was isolated and characterized.

RI
3¢ R!=Et, R>=H 5aR'=Et, R?=H (49 %)
3d R'=Pr, R>=H 5bR!=Pr, R%=H (57 %)
3e R1=Bu, R%=H Sc¢R'=Bu, R*=H (83 %)

3f R'=Dec, R>=ClI 5d R'=Dec, R?=CI (53 %)

Scheme2: Diastereoselective synthesis of the
compounds Sa-d.

In order to confirm the structure of the
synthesized compound 5a, a single crystal was
grown and an X-ray structural analysis was carried
out (Sucman et al., 2010), the result of which is
shown in the Figure 2.

Figure 2: Structure of the compound 5a.

The same synthetic pathway only starting with
the isatins 3c-f, resulted in theformation of
products 5b-d that were obtained individually in
good yields.

We have previously shown that the presence of
a 2,4-dichlorophenyl fragment in a molecule can
lead to the appearanceof biological activity or to
increase it (Macaev et al., 2011; Macaev et al.,
2005; Geronikaki et al.,, 2004a; Geronikaki
2004b). Different oxindoles with the 2,4-
dichlorophenyl fragment were synthesized from
the corresponding isatins. However, under
dimerization conditions, these substrates did not
lead to the desired dimers. N-decyl derivative 3f
became an exception and was subjected to the
Diels-Alder reaction with formation of the target
product in a moderate yield.

It should be mentioned that unsubstituted
enones3g,h lead to the condensed derivatives 6a,
b(Sch. 3).

6a R=H (89%)
6b R=C1 (76 %)

Scheme 3: Synthesis of the compounds 6a, b.
Bioactivity assessment

Initially,  bioactivity calculations  were
performed using the computerized prediction
system “PASS” (Research Institute of Biomedical
Chemistry RAMS) using the method (Geronikaki
et al., 2004a; Geronikaki 2004b). , which showed
that dimers 5 with 98.5% probability can posed
cerebrovascular and cardiovascular activity in the
presence of three new descriptors . These data
indicate the promise of research in this direction
for the creation of substances with high biological
activity.

The next step was a virtual screening, which
was carried out on the MolTechLeadFinder
software on the HP Z800 workstation at the
Scientific =~ Research ~ Laboratory*“Molecular
Pharmacology” of the Federal State Educational
Institution of Higher Professional Education at the
St. Petersburg State Institute of Technology. The
inhibitors were searched for the following protein
targets: 1) MDM2 - p53 binding domain and 2)
MDMX (MDM4) - p53 binding domain. Targets,
associated with the process of programmed cell
death, apoptosis, were considered. Evidence has
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been obtained that inhibition of E3 of ubiquitin-
ligase specific to p53 with the participation of
phenanthridine-5(4H)-ones 6a, b as well as
spiro[benzindole-5,3'-indoline]-2,2'-diones 4, Sa-
d, leads to the stabilization of these proteins and
suppresses the growth of tumor cells.

Further, the antifungal activity of the
obtained derivatives was evaluated in vitro. It
turned out that all of the tested compounds have
significant antifungal activity, the most active
compound being5d. In vitro biological studies
were carried out by the group of Prof. Geronikaki
from the Aristotle University of Thessaloniki,
Greece.

Experimental Methods

All used solvents were of reagent quality, and
all commercial reagents were used without
additional purification. Removal of all solvents
was carried out under reduced pressure. Analytical
TLC plates were Silufol® UV-254. IR spectra
were recorded on a Spectrum 100 FT-IR
spectrophotometer (Perkin—Elmer) using the
universal ATR sampling accessory. 'H and *C
NMR spectra have been recorded in2% solution in
CDCl; with a Bruker -Avance III NMR
spectrometer (400.13 and 100.61 MHz). Melting
points were determined with a Boétius apparatus.

Isatins3a,c-f were prepared using the
previously described methods [10].

General procedure for the synthesis of 3,4-
dibenzoyl-3,4-dihydro-1H-piro[benzo[cd]indole-
3,3 indoline]-2,2'(2aH)-dionesS.

The solution of compound 3(0.001 mol) in
DMFA(5 mL) was refluxed for 2.5 hours. The
mixture was cooled, dissolved by water and
extracted with dichloromethane. Organic layer
was dried and evaporated under reduced pressure.
The residue was chromatographically separated
on silica gel. The mixture of dichloromethane and
methanol was used as mobile phase.

Sa: M.p. 221-223°C. 'H-NMR: 8.07 (d, 2H,
J=7.2, Ar); 7.60 (t, 1H, J=7.6, Ar); 7.49 (t, 2H,
J=7.6, Ar); 7.43 (t, 1H, J=7.6, Ar); 7.24 (t, 2H,
J=7.6, Ar); 7.15 (m, 3H, Ar); 7.00 (m, 3H, Ar);
6.76 (d, 1H, J=8.0, Ar); 6.60 (d, 1H, J=7.6, Ar);
595 (d, 1H, J=8.0, Ar); 5.03 (d, 1H, J=8.0,
CHCON); 4.44 (t, 1H, J=8.0, CHCO); 3.94 (d, 1H,
J=7.6, CHCCO); 3.80 (hx, 2H, CH>); 3.50 (dhx,
2H, CH.); 1.25 (t, 3H, CH;); 0.86 (t, 3H, CH;).
BCNMR: 201.84, 199.75, 176.99, 174.46,
142.61, 142.55, 138.20, 137.60, 133.19, 132.91,

131.63, 129.18, 129.14, 128.90, 128.23, 128.09,
126.73, 126.51, 122.82, 118.48, 108.14, 106.55,
56.45, 54.43, 54.37, 46.67, 41.51, 34.82, 34.77,
30.78,13.11, 12.27.

Sb: M.p.>255° C. 'H-NMR:8.08 (d, 2H, J=8.4,
Ar); 7.60 (t, 1H, J=7.6, Ar)7.49 (t, 2H, J=7.6, Ar);
7.42 (t, 1H, J=7.6, Ar); 7.25 (t, 2H, J=7.6, Ar);
7.16-7.13 (m, 3H, Ar); 7.00 (m, 3H, Ar); 6.73 (d,
1H, J=7.6, Ar); 6.54 (d, 1H, J=8.0, Ar); 5.98 (d,
1H, J=8.0, Ar); 5.05 (d, 1H, J=7.2, CHCON); 4.
39 (t, 1H, J=8.0, CHCO); 3.99 (d, 1H, J=7.6,
CHCCO); 3.75 (m, 1H, CH.N); 3.41 (m, 2H,
CH:N); 2.82 (m, 1H, CHN); 1.71 (hx, 2H,
CH-CHs); 1.41 (hx, 2H, CH-CHs); 0.9 (t, 3H,
CH;); 0.86 (t, 3H, CH;). BC-NMR: 201.54,
199.58, 177.37, 174.75, 169.58, 143.15, 142.95,
138.30, 137.57, 133.23, 132.74, 132.55, 131.57,
129.16, 129.03, 128.77, 128.13, 127.93, 126.64,
126.61, 122.76, 118.50, 108.07, 106.49, 56.66,
54.41, 46.50, 41.67, 41.62, 41.56, 21.08, 20.67,
11.63, 11.52

5¢: M.p.>255° C.'"H-NMR: 'H-NMR: 8.08 (d,
2H, J=8.0, Ar); 7.59 (t, 1H, Ar); 7.49 (t, 2H, Ar);
7.41 (t, 1H, Ar); 7.22 (t, 2H, Ar); 7.15-7.12 (m,
3H, Ar); 7.07 (t, 1H, Ar); 6.96-6.92 (m, 2H, Ar);
6.72 (d, 1H, J=7.6, Ar); 6.52 (d, 1H, J=7.6, Ar);
5.96 (d, 1H, J=8.0, Ar); 5.04 (d, 1H, J=10.8,
CHCON); 4.38 (t, 1H, J=11.2, CHCO); 3.97 (d,
1H, J=11.6, CHCCO); 3.82-3.75 (m, 1H, CH:N);
3.45-3.42 (m, 2H, CH:N); 2.89-2.85 (m, 1H,
CH.N); 1.66-1.61 (m, 2H, CH.CH>); 1.44-1.26
(m, 6H, CH.CH>); 0.99 (t, 3H, CH3); 0.91 (t, 3H,
CH;)."*C-NMR: 201.54, 199.60, 177.22, 174.68,
143.01, 142.88, 138.23, 137.54, 136.89, 133.17,
132.78, 132.59, 131.59, 129.16, 129.02, 128.77,
128.14, 127.95, 126.66, 126.60, 122.78, 118.50,
108.01, 106.43, 56.57, 54.36, 46.49, 41.59, 40.78,
39.64, 29.81, 29.30, 20.12, 20.04, 13.95, 13.93

5d: M.p.>255°C.'"H-NMR: 8.19 (d, 1H, J=8.4,
Ar); 749 (d, 1H, J=2.0, Ar); 7.42 (dd, 1H,
11=2.0,],=8.4, Ar); 7.31-7.21 (m, SH, Ar); 7.01-
6.95 (m, 3H, Ar); 6.75 (d, 1H, J=8.3, Ar); 6.66 (d,
1H, J=7.6, Ar); 5.93 (d, 1H, J=8.4, CH); 5.10 (d,
1H, J=11.04, CH); 4.30 (t, 1H, J=11.4, CH);3.78-
3.69 (m, 1H, CH:N); 3.43-3.40 (m, 2H, CH:N);
2.81-2.78 (m, 1H, CH:N); 1.65-1.15 (m, 32H,
CH.,); 1.02 (t, 3H, CHs); 0.96 (t, 3H, CHs). 3C-
NMR: 202.11, 199.49, 177.33, 173.99, 142.89,
142.76, 138.35, 137.46, 136.56, 132.87, 132.63,
132.56, 131.62, 129.00, 128.95, 128.65, 128.22,
127.88, 126.52, 126.47, 122.78, 118.56, 108.22,
106.21, 56.68, 54.33, 46.41, 41.01, 40.15, 38.64,
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29.81, 29.30, 28.03, 27.58, 26.53, 26.22, 24.03,
23.89, 23.56, 23.01, 22.58, 22.31, 21.62, 21.24,
20.12,20.04, 13.95, 13.93.

General procedure for the synthesis of 6-
benzoyl-7-phenylindolo[3,4-jk] phenanthridin-
S(4H)-ones 6.

The solution of compound 3 (0.001 mol) in
DMFA (5 mL) was refluxed for 2.5 hours. The
mixture was cooled,then dissolved by water. The
resulting precipitate was filtered, washed with
water and ethanol.

6a: .p. >255°C. 'H-NMR: 11.06 (s, 1H, NH);
9.28 (d, 1H, J=8.4, Ar); 8.72 (d, 1H, J=8.4, Ar);
8.20 (d, 1H, J=8.4, Ar); 7.99-7.91 (m, 2H, Ar);
7.85 (t, 1H, J=7.84, Ar); 7.69 (, 1H, J=8.4, Ar);
7.48 (s, 1H, Ar); 7.32 (d, 1H, J=8.4, Ar); 7.27 (d,
1H, J=8.4, Ar); 7.23-6.78 (s br, 3H, Ar). "C-
NMR: 209.31; 166.83, 156.71, 145.44, 140.08,
138.99, 137.81, 136.45,135.87, 135.34, 135.01,
131.50, 131.31, 130.53, 130.17, 128.67, 128.60,
128.36, 127.02, 126.39, 126.02, 125.58, 124.82,
124.32, 124.02, 120.75, 108.92.

6b: M.p. 211-213°C. '"H-NMR: 11.16 ¢ (s, 1H,
NH); 9.28 (d, 1H, J=8.1, Ar); 8.75 (d, 1H, J=8.8,
Ar); 8.24 (d, 1H, J=7.8, Ar); 8.05-7.96 (m, 3H,
Ar); 7.89 (t, 1H, J=7.6, Ar); 7.70 (, 1H, J=8.5, Ar);
7.64 (s; 1H, Ar); 7.38 (s, 2H, Ar); 7.31 (d, 1H,
J=7.3, Ar); 7.26 (d, 1H, J=7.2, Ar).

BC-NMR: 21091, 166.92, 156.95,
139.76, 139.02,137.88, 137.69, 136.54,
135.36,135.17, 134.72, 132.21, 131.50,
130.07,129.94, 129.63, 129.13, 128.65,
126.39,126.05, 125.96, 125.45, 124.64,
123.94,121.29, 109.47.

145.27,
135.55,
131.31,
127.69,
124.02,

Conclusion

A number of compounds with potentially high
biological activity were obtained as a result of
simple synthesis using commercial available and
cheap reagents.
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Abstract

Poultry sector or in other words the poultry meat sector, is also developing rapidly in Turkey. With this
development, the positive and negative environmental impacts of the wastes, which are produced during
production in the sector and evaluated as by-products, have started to attract more attention day by day.
Due to the high amount of production, the economic value, the high mineral content and the high cost of
alternative implementation, litter materials, which are considered as waste by some circles, should not be
harmful to the environment and should be reintroduced into economy or production. This issue is even
more important in terms of tourism of the country. It is thought that developments that will please all parties
by working in close cooperation supported by all stakeholders and public in the sector, especially official
organisations, private sector and universities would solve the issue soon.

Keywords: Poultry, poultry meat, litter material
Introduction

Poultry farming, especially broiler growing
and broielr meat production, in the livestock sector
to be more suitable for growing more animals in
the small area due to superiority has become more
and more advanced and has become an industry.
The annual turnover of the broiler industry
exceeds approximately $ 6 billion (Anonymous,
2011; Koca, 2015).

Litter material is one of the most important
inputs used in broiler industry. Very large amounts
of litter are used in almost all broiler houses. In
order to give an idea about the amount and cost of
the litter, Bolu region can be sampled at 10 milion
broiler / year broiler growed. In this region, mostly
pine shavings and alternatively rice hulls preferred
as litter material and generally these materialsare
used for one period. In this region, approximately
291000 ton of litter material was used in 2018 and
the cost is around yaklasik$29.638.000 with 18%
VAT.

In this article, the materials used, the
suitability, the overall cost and the possibilities to
reduce it were reviewed.

Litter can be considered as a bed and insulation
material that allows the chickens to sit warmly and
softly on the chick, and when they grow up, they

are not humid to the place where they sleep. Itis a
critical material for the development,
performance, health and biosecurity of broilers.

The litteris mainly used as an absorbent bed
material. The litter material helps to evaporate the
moisture and gas from the stool by increasing the
ground area of the house, to absorb the moisture,
to produce additional heat by fermentation by
microorganisms, to make the place more effective
to be wetted due to water and various factors, to
the insulation of moisture from the ground, to the
cold ground between the chick and the ground.
Litter is important to reduce the direct contact
between the chicken and the manure(nitrogen), as
well as to reduce the dust in the house.

Ideal litter material should be healthy, healthy
on the chickens, highly absorbent, light weight,
remain loose and not stick, not too dry or too
moist, low ammonia level, and uniform particle
size (2 - 4 cm), fast to dry, easy to obtain,
reasonable in price and in vegetable production
after combining feces be used as fertilizer.

Litter Materials and Features

Due to the increasing demand in broiler
breeding, expanding poultry industry and
competition in other markets, the availability of
suitable litter is increasingly difficult. However,
many materials can be used as alternative litter
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material. The type of litter material to be used
depends on its easy availability, physical
suitability and cost.Different forest and
agricultural industry by-products and some used
materials can be used as litter. The most
commonly used litter materials are wood (planer)
shavings, paddy peel, straw, peat, fine sand, milled
or cut newspaper (Table 1).

As safe and economical litter material becomes
increasingly difficult to obtain, it is becoming
increasingly difficult and important to provide the
most suitable litter conditions in terms of
maintaining the healthy and quality development
of poultry, together with the house management.

Table 1.Advantages and disadvantages of different litter materils'.
Tablo 1.Degisik altlik malzemelerinin avantaj ve dezavantajlar'.

Pine shavings and sawdust!

It is a very preferred litter material but its quantity is small and expensive.

Hardwoodshaving and
sawdust!

Mostly moisture is high and if it is not stored well before use, there is a dangerous level
of mold growth.

Pine or hardwood chips !

It can be used successfully, but if an environment is created where it can absorb moisture,
it can increase the breast blisters.

Rice hulls!

It is a suitable litter material, but small chicks can try to eat and the price is increasing in
recent years.

Peanut hulls!

Peanut is a litter material which is very cheap in production areas. It can form pellets or
layers, but this can be prevented by taking necessary precautions. Some problems with
pesticides have been reported in the past.

Sugarcane!

The first few weeks are prone to agglomeration but can be used effectively when taken
care of.

Crushedcorn cobs!

It is difficult to supply because of its limited production and it can increase the breast
blisters if an environment is created where it can absorb moisture as pine or harwood
chips

Chopped straw, hay or corn
leafs!

It is prone to agglomeration; its predisposition to mold growth is a disadvantage. The
level of hygiene and water retention capacity can be increased by pelleted.

Processed or choppped Humidity control is difficult and large parts can increase the ball overflow.
paper!
Washed sand? Especially when it is new it is damp and heavy, so it is expensive to transport and needs

to be laid before use.

Corn by-products?

It has been reported that the results are close to the wood when used alone or with the
sawdust.

Peat moss

Price and personalities are available when available.*

Dried rument contents?

It was seen that the desired results could not be achieved in terms of feed conversion ratio,

live weight gain and fot sole problems under temperature stress.

('Lacy, 1991)., *Bilgili et al., 2004, *Anonymous, 2004 ¢, *Anonymous, 2018).

It is not recommended to use hard wood
shavings as the moisture absorption is very low. In
addition, hard splinters can easily damage the skin
and gizzard, and can be applied in chemical
process besides high tannin content.

Rice hulls are also not very safe as litter
material. Poultry can sometimes eat a large
amount of rice hulls and this may cause
obstruction in the digestive tract. The dust in rice
hulls can be very high and may include fungal

spores, which can lead to aspergillosisand eye
irritation.Rice hulls that are not very good
moisture absorbers can be used if they are low in
cost.

When sand is considered as litter material, it
has disadvantages such as its transportation costs
due to its weight, its high humidity while it is new
and the need to dry it in a clean and airy place
before use. However, it has advantages such as
large surface area, porous structure suitable for
humidity control, easy adjustment of its level,
durability and use in soil improvement.
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In the United States, University of Alabama
has recently investigated the use of fine sand in
commercial broilers as litter material. It has been
reported that broiler chickens grown in sand have
similar field performance with those grown in
sawdust.In comparison with the houses used in
sawdust, it was stated that less dust, lower
bacterial density, less parasite, less clumping and
more controlled temperature (cold in summer,
warm in winter) are provided in the coats using
sand. It is stated that chickens grown in sand have
better status in terms of foot pads.It is also possible
to re-use the used sand for agricultural purposes
and the researches on this subject are continuing
(Bilgili et al., 2004).

In a study conducted in Iran, the effect of the
use of corn by-products consisting of sawdust,
chopped corn stalk and residues on silage
preperation process on the live weight, feed
conversion ratio, nitrogen levels and foot pad were
investigated.It has been reported that the litter type
significantly affects live weights, feed conversion
raito and nitrogen levels. Good results have been
achieved when corn by-products are used, both
with and without pine sawdust (Khosravinia and
Azarfar, 2004).

Litter Quality and Management

The quality of the litter material in broiler houses
is usually a subject that is not focused on. Broiler
growers are more interested in chick quality, feed
and water and are less concerned with the litter. In
terms of efficient broiler production, litter
management is an important issue as far as
ventilation, lighting, feeding, water quality and
health.

Today's modern broiler lines have great
potential for live weight gain and feed conversion.
However, broiler chickens cannot reach this
potential when the most suitable conditions are not
reached. The provision of suitable conditions in
the growing environment also depends on the
quality of the litter and the quality of the litter is
mainly affected by many factors such as the
amount of feces and moisture from birds (Lacy,
1991). The moisture and quality of the litter
material are determined to many factors such as
birds’ age, live weight, the stocking density, litter
type and house equipment, that can be changed
daily, some of which can be controlled, but some
are unlikely to interfere.

For example, nutriton, which is a subject that
growers can control at a low level, is a factor that
can affect the litter quality. It has been reported

that the levels of essential nutrients in feed, such
as salt, are not within the desired limits, and that
for example the high levels of them can cause
excess feed and water consumption and resulting
in the moist litter. Some drugs may cause
excessive water consumption and defecation.
Breeders have a low level of influence on litter
managementr and have the means to control the
litter moisture to maintain good litter quality only
in order to raise a healthy, productive and
profitable growing.

It is very important to store the litter material
in a dry area before use. When the litter moisture
falls below 20% and below, the dust level
increases and air quality problems arise. When the
moisture level exceeds 40%, the litter starts to
moisten and clumps. It is applied as a practical
method to test the accuracy of moisture content of
the litter. When a handful is latched and released,
small litter lumps adhered to the small particles are
seen.When the litter is excessively moist, these
lumps are tight, and if litter are too dry, the lumps
will not form at all.

In order to good litter management, with
sufficient experience, the rules of temperature and
ventilation must be well known and applied.
Proper ventilation, water management, diarrhea
and the use of anti-diarrhea medication, mixig of
moist and lumpy substrates, dehumidifier
treatment 1is required for the goog litter
management. Excessive moisture in the litter can
be prevented or controlled to a certain extent,
taking care to ensure that the clean and good
quality drinking water and nutrition that no excess
salt or protein. Particularly wet or clumped areas
around the drinkers and feeders often need to be
replaced with fresh, not too dry or moist litter
material. Very dry or agglomerated sections
should be mixed or dispersed without forming
excess dust or ammonia. In order to prevent
leakage in terms of water management, the
pressure of water line and flow rate in the drinkers
should be checked frequently and adjusted if
necessary. If necessary, changing the location of
the bell drinkers also helps to keep the litter dry.
In particular, the litter around feeders and drinkers
should be checked more frequently.

The moist litter can increase the coccidiosis
problem by providing an ideal environment for the
oocytes to form spores. Very high litter moisture
increases potential meat qualityissues such as
breast blisters and healthproblems likefoot pad
dermatitis, leg  problems, coccidiosis,
proliferation of flies and high ammonia produced
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by the breakdown of uric acid by bacteria in the
litter causing lung problems.

Today, one of the most important issues in
broiler production is ammonia level in the house.
The formation of ammonia in the houses is caused
by the breakdown of the nitrogenous compounds
in the litter, mainly uric acid, as a result of
microbial activity. Generally, when a litter control
system is not applied, the pH of the litter with the
ammonia gas outlet from the litter tends to become
more alkaline. Ammonia density tends to
increase as the litter pH increases. Depending on
the pH level of the free ammonia in the litter,
unsaturated form of NH3 (ammonia) or saturated
ammonium ion (NH4") is one of the form. If the
free ammonia is converted to ammonium by
decreasing litter pH, ammonia gas (NH3) output
can be reduced. When the litter pH is below 7.0,
the ammonia output is low, but it can be difficult
to change when the pH is above 8.0. Uric acid
cleavage occurs most in alkaline (pH > 7.0)
conditions.

Many broiler growers know the very
important harmful effects of ammonia. However,
although ammonia at a level of 20 ppm can
normally be felt by humans, breeders (including
experts) may lose these sensitivities over time.
Levels higher than 20 ppm cause adverse effects
on broiler performance and short-term exposure to
high levels, as well as prolonged exposure to low
levels are also harmful. Ammonia intensities of 50
to 100 ppm cause burns and aging in people's eyes.
Broilers are sensitive to ammonia and may
experience visual disturbances
(keratoconjunctivitis) if they are exposed to high
levels of (50-100ppm) ammonia gas for a long
time. This is more common in the cold periods
when the air inlets are closed and the minimum
ventilation is applied. High levels of ammonia,
which can cause visual impairment in chickens,
naturally affect production, but low levels of
25ppm are also known to suppress growth and
cause a negative effect by increasing the feed
conversion ratio and low ammonia level is a
problem when the litter is too dry.

If the humidity in the poultry house is too low,
it can cause to dusty litter and dehydration (loss of
water) in birds. In addition, a very dry or dusty
litter is known as a factor in the emergence of
respiratory problems. Because dust acts as a
means of carrying pathogenic bacteria to the birds'
respiratory system problems and can cause many
breathing problems such as aspergillosis, trachea
inflammation by increase condensation on the
wall and ceiling of the house. The dryness of the

litter can be controlled or prevented by spraying
water to the litter in dry weather, by selecting a
better quality litter and using water absorbent litter
additives such as MgCl,.

In order to ensure that the litter quality is
properly maintained until the end of the growing
period, environmental conditions such as poultry
temperature, ventilation, and water management
should be adjusted and maintained in a way to
ensure the optimum values and continuity.

If the ventilation system in the broiler house is
not effective in removing moisture, a decrease in
air temperature or a few days of rainy and humid
weather may cause wet litter. If not handled well,
drinkers, fogging units and cooling pads in hot
periods can also cause wet litter problems.

There are very important issues that need to be
taken into account in good litter management. It
would be appropriate to increase the minimum
ventilation rate to reduce ammonia levels in the
first few days, which is the most important period
in the life of chickens.

In cold weather, the supply of fresh air into the
poultry house will be effective. In poultry houses
with a negative pressure system, attention must be
paid to the static pressure and, accordingly, to the
air velocity in the air inlets. This will help to
ensure that the incoming air is quickly drawn onto
the broilers and that the condensed air does not fall
to the floor, so that it can be drawn in and created
a good air mixture.

The blowing or mixing fans in the house can
also help to dry the base by moving the warm air
near the roof, which can keep more moisture and
close the roof.

Drinker systems should be checked frequently
for leaks and corrected if necessary.

It is necessary to keep the nipple drinker
systems in accordance with the height and
pressure.

If it is wet, it is necessary to remove the wet
and deteriorated litter, and replace the new unused
litter material.

To facilitate removal of moisture when
necessary, the house can be heated slightly. This
helps to remove unwanted moisture from the
house as the air inside it increases as the moisture
retention capacity will increase.

Leakage of moisture from the outside to floor
should be prevented by a good drainage system
around the poultry house.

In case the partition material is used to divide
the birds in the house, removal of them, if
necessary, in order to ensure that fresh air is
accessible to each part of the house, may allow
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dilution of free ammonia and the fight against
pathogens if necessary.

Reclamation of Litter

Many polutry growers also grow other
farming activities as animal breeding, crops, fruit
and vegetables cutivation and they needs animal
manure. Therefore, poultry breeders should pay
attention to the quality of litter (hence fertilizer) at
every stage of production such as cattle and sheep
breeders.

The agricultural soils in Turkey are generally
poor in terms of clay textures, high pH, high
calcareous, nitrogen, phosphorus and organic
substances (about 91.4 %), zinc and iron
deficiency (Taban, 2007). According to this, it is
understood that the agricultural lands in our
country are not as good as they are considered in
terms of efficiency. It is known that there are
similar deficiencies in the land of many countries
in the world.

It is necessary to make fertilizers to be more
efficient in agricultural lands, to maintain their
yields, and to give nutrients to the soil, which are
removed or removed from the soil. This is the best
way for the environment and society to use
organic fertilizers. However, due to some
undesirable effects of chemical fertilizers in the
soil, it is necessary to make official regulations
that promote the use of organic fertilizers and
reduce the use of chemical fertilizers, as in
developed countries.

The “used litter” obtained from broiler houses
is actually a kind of “semi-finished organic
fertilizer”. Because, the used litter is a natural
waste of biodegradation process from feed to
product and contains generally soluble and readily
degradable organic matter and inorganic
components. This semi-finished organic fertilizer
is a fertilizer which is rich in organic matter
content and thus increases the water holding
capacity of the soil and provides the soil to be
enriched in nutrients such as nitrogen, phosphorus,
potassium and sulfur. Therefore, used poultry
litter and feces or in other words, poultry manure
is considered as semi-finished organic fertilizer by
the agriculture and livestock industry, is a valuable
nutrient provider and regulator and conditioner for
the soil.It is a better and more economical nutrient
supplier than commercial fertilizers when
properly maturated and applied to soil (Kacar and
Katkat, 2009).

This semi-finished organic fertilizer is a by-
product that can be applied to the soil as organic

fertilizers after composting or actual natural
condition (Kacar and Katkat, 2009; Taban, 2007;
Yaldiz et al., 2017). This by-product can also be
used in the production of heat energy by burning
or production of electric energy by thermal
process such as pyrolysis (Demirulus and Aydin,
1996; Moore et al., 1998; Kelleher et al., 2002).

In some regulations, this semi-finished
organic fertilizer, which is called waste, can be
considered as hazardous waste and the

applications can be realized accordingly. When
semi-finished organic fertilizer is considered as
hazardous waste, it is still a by-product that is
prohibited in the collection, transportation and
processing of the general practices in the field and
that these processes should be done by special
methods. In some countries, there is no direct
legislation on the evaluation and use of semi-
finished organic fertilizers and is considered out of
scope according to regulations such as the control
of solid wastes. The studies carried out by related
institutions on this subject are continuing in these
countries (Anonymous, 2010, Anonymous, 2011).

In addition, the soil structure in the regions
that have not been made so far should be
determined in more detail by means of the
analyzes to be carried out, to what extent the semi-
product organic fertilizer and/or organic fertilizer
should be taken into the land, and this information
should be published by the relevant institutions in
a way that everyone can access. It is also necessary
to transfer the information published within the
framework of compliance to the world and the EU
(Anonymous  2004a; Anonymous, 2004b;
Anonymous, 2004c).

Conclusion

According to the actual legislations, it is
possible to state that the rules and regulations
recommended in the houses are somewhat
conservative but reliable. Using of poultry manure
for agricultural purposes in the fields will continue
to be a sensitive issue in the future. Conflicts
between the institutions with the joint work to be
done by the relevant institutions should be
eliminated, temporary and permanent used litter
storage and processing locations should be
determined and relevant official arrangements
should be completed. Thus, the concept of
confusion between official institutions and
between official institutions and actual practice
will be eliminated and a common definition and
solution will be found to satisfy all parties.
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200 kelimeyi gegmeyecek sekilde olmali, tek siitun olarak ve iki yana yasli, 6zet basligi 11 punto ve ortali,
0zet metni ise 10 punto ve iki yana yasli olacak sekilde yazilmalidir.

Anahtar Kelimeler / Keywords: Anahtar kelimelerden 6nce 6zet ile arasinda bosluk birakilmamalidir.
“Anahtar kelimeler” yazis1 kalin, diiz (italik olmayacak sekilde), ilk harfleri biiyiik, 10 punto biiyiikliigiinde
yazilmalidir. Anahtar kelimelerin ilk kelimesinin ilk harfi biiyiik, diger kelimelerin tamamu kiigiik harf
olmali, virgiil ve bir bosluk ile birbirinden ayrilmalidir. Anahtar kelimelerin 7'yi gegmemesine 6zen
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gosterilmelidir. Anahtar kelimelerin se¢iminde Agris—Caris simniflandirmasindan faydalanilmasi tavsiye
edilir.

Metin: Yazi genel olarak 1) Giris, 2) Materyal ve Metot, 3) Bulgular, 4) Tartisma, 5) Sonug/lar, 6)
Kaynaklar boliimlerinden meydana gelmelidir, 3 ve 4 maddeleri "Bulgular ve Tartigma" baglig1 altinda tek
boliimde incelenebilir. Derleme makaleler, materyal, metot ve bulgular bagliklar1 dikkate alinmadan diger
kurallara uyumlu olarak yazilir. Makalenin metin boliimiinde bulunan basliklarin tamamu iki yana yasli, 11
punto biiyiikliigiinde, kalin ve ilk harfleri biiyiik olmalidir. Ana basliklar koyu ve normal olmals, iistten ve
alttan tek satir bosluk birakilmali, ikinci derece basliklar koyu, italik olmali ve iistten ve alttan tek satir
bosluk birakilmali, {iclincli derece basliklar normal, italik olarak yazilmali ve satir boslugu
birakilmamalidir. Paragraflar 0.5 cm igeriden baglamalidir.

Sekiller ve Cizelgeler: Makalede yer alan sekil, grafik, fotograf vb. "sekil"; sayisal degerler ise "¢izelge"
olarak belirtilmeli ve metin iginde atifta bulunulmalidir. Agiklama yazilari sekillerin altinda, ¢izelgelerin
tistiinde verilmelidir. Agiklamalar Tiirkge ve Ingilizce olarak yazilmalidir. Ayrica gizelge ve sekil igerisinde
kullanilan ifadelerin Ingilizce karsiliklar1 da yazilmalidir. Sekil ve Cizelgeler miimkiin oldugu kadar
birlestirilerek ve Ozetlenerek verilmelidir. Ortalamalar arasindaki farkliligin 6nemi igin yapilan test ve
seviyesi Cizelge altinda verilmelidir. Sekiller baski tekniginin geregi olarak Microsoft Office programinda
diizenlenmelidir. Fotograflar baskiya uygun olarak secilmelidir. Sekil ve Cizelge ornekleri asagida
verilmistir. Sekil ve ¢izelgeler bulunduklar: béliimlerin numaralarina bakilmaksizin sekiller ve ¢izelgeler
kendi aralarinda niimerik olarak numaralandirilmalidir. Sekiller ve ¢izelgeler yazist iki yana yasl, 8
puntodan kii¢iik ve 11 puntodan biiyiik olmayacak sekilde Time News Roman yazi tipinde diiz ve normal
olarak yazilmalidir. Cizelgeler eger ikinci siituna tagacak olursa ¢izelge yazisindan dnce ve ¢izelgeden sonra
boliim sonu eklenerek ¢izelge tek siitiin haline getirilmelidir.

Birimler: Makalelerde SI (Systeme International d'Units) olgli birimleri kullanilacaktir. Ondalik
ayirmalarda virgiil yerine nokta kullanilmalidir.

Kaynaklar: Calismada faydalanilan kaynaklar yazar/larin soyadi sistemine gore verilmelidir. Yazar
isimleri gerek metin igerisinde ve gerekse kaynaklar listesinde bas harfi bilyiik diger kismu kiigiik harflerle
yazilmalidir. Metin igerisinde kaynaklar belirtilirken arastiricinin ismi ve makalenin yayin yili  climle
i¢inde veya ciimle sonunda verilmelidir. (Ornegin: Ceviz’de randiman iizerine sulama olumlu etki yapar
(Sen, 1986). I¢ meyve agirhig: yoniinden bolgeler arasinda fark yoktur (Tekintag, 2011; Ozrenk, 2014).
Askin ve Kazankaya (2001) yaptiklar1 ¢alismada... gibi). Eserde faydalanilmayan kaynaklar bu boliimde
gosterilmez. Kaynakga metni 10 punto, diiz ve normal yazilmalidir. Kaynakga ikinci satira tagiyorsa ikinci
satir 1 cm girinti ile baglamalidir.

Kaynak veriligine ait bazi drnekler asagida gosterilmistir.
Kitap:

Brown, A.C., 1975. Apples. In: J. Janick, J. N. Moore (Eds.): Advances in fruit breeding. Prudue University
Press, West Lafayette, Indiana, ABD. pp: 3-37.

Ozbek, N., 1969. Deneme teknigi (I. Sera denemesi, teknigi ve metotlar). A.U. Ziraat Fakiiltesi Yaynlari
406. Ankara Universitesi Basimevi, Ankara. 346 s.
Ceviri:

Kaska, N., Yilmaz, M., 1974. Bahge bitkileri yetistirme teknigi (Ceviri: "Plant propagation" H.T. Hartman
ve D.E. Kester). Cukurova Universitesi Ziraat Fakiiltesi, Yaymlart 79. 610 s.

Makale / Bildiri:
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Karadeniz, T., Sen, S.M.,1990. Tirebolu ve ¢evresinde yetistirilen mahalli armut ¢esitlerinin pomolojik ve
morfolojik 6zellikleri iizerinde arastirmalar. Y.Y.U.Z.F. Dergisi 1(1):152-165.

Aslantas, R., Giileryiiz, M., 1995. Erzincan’m Kemaliye Ilgesinde Dogal Olarak Yetisen Bademlerin
(Amygdalus communis L.) Seleksiyon Yoluyla Islah1 Uzerinde Bir Arastirma. Tiirkiye II. Ulusal
Bahge Bitkileri Kongresi, Cilt 1:375-379, Adana.

Tez:

Bak, T., 2016. Baz1 Findik Cesitlerinde Verim Ile Fizyolojik ve Morfolojik Iliskiler (Doktora Tezi). Bolu
Abant Izzet Baysal Universitesi Fen Bilimleri Enstitiisii Bahce Bitkileri Anabilim Dali, Bolu, 113s.

Siireli Yaynlar:

Anonymous, 1951. Soil survey manual hand book. /8. U.S. Gover Prin. Office. Washington, D.C. pp: 340—
343.

Anonim, 2000. Tarimsal yap (iiretim, fiyat, deger). T.C. Basbakanlik Devlet Istatistik Enstitiisii, Yayin
No:2614, Haziran 2019, Ankara. 598 s.

Elektronik Kaynaklar:

Stiglitz, J.E., 1999. Whither reform? Ten years of the transition. Annual World Bank Conference on
Development Economics, Washington, DC, 28-30 April,
(www.worldbank.org/research/abcde/stiglitz.html), (Erigim: Mayis 2019).
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Makale Gonderme ve Telif Hakki Devir Sozlesmesi

Makale Baslig

Yazar/lar

Eserden sorumlu yazarin bilgileri

Adi Soyadi

Adresi

e—posta

Telefon/Faks

Yazar/lar asagidaki ifadeleri onayladiklarini belirtirler:
1. Bu makalenin bir kism1 ya da tamamu baska bir yerde yaymlanmamis, yayinlanmak iizere baska bir
yere yollanmamuistir,
2. Tlim yazarlar ilgili makaleyi okumus ve onaylamistir, dergiye yaymlanmak iizere gonderildiginden
haberdardirlar,
3. Makale yazar/lar tarafindan yazilmis, 6zgiin bir ¢alismadir,
4. Makalenin i¢inde yer alan bilgilerin sorumlulugu yazar/larina aittir,
5. Yazar/lar makalenin telif hakkindan feragat ederler,
Bu makalenin telif hakki Uluslararasi Anadolu Ziraat Miihendisligi Bilimleri Dergisi’ne devredilmis
olup, Uluslararasi Anadolu Ziraat Miihendisligi Bilimleri Dergisi Yaym Kurulu makalenin
yayinlanabilmesi konusunda yetkili kilinmstir.
Yukaridaki konular disinda yazar/larin asagidaki haklart ayrica saklidir;
*Telif hakki disindaki patent vb. biitiin tescil edilmis haklar1 yazar/lara aittir,
*Yazar/lar makalenin tiimiinii kitaplarinda ve derslerinde, s6zlii sunumlarinda ve konferanslarda
kullanabilirler,
*Makalenin tiimii ya da bir boliimiinii satis amagli olmamak kosulu ile kendi faaliyetleri i¢in ¢ogaltma
hakkina sahiptirler.
Yukaridaki haklar disinda makalenin ¢ogaltilmasi, postalanmasi ve diger yollardan dagitilmasi,
Uluslararas1 Anadolu Ziraat Miihendisligi Bilimleri Dergisi Yetkilisinin ve Yayin Kurulunun izni ile
yapilabilir. Makalenin tiimii ya da bir kismindan atif yapilarak yararlanilabilir.
Bu belge tiim yazarlar tarafindan imzalanmalidir, yazarlarin farkli kuruluglarda bulunasi durumunda
imzalar farkli formlarda sunulabilir. imzalar 1slak imza olmalidir. Makale bu formla birlikte dergi adresine
gonderilmelidir.

Yazar/lar Adi ve Soyadi Tarih Imza
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Satir sayis1 yazar sayisina gore artirilabilir/azaltilabilir.
Makalenin Yaym Kurulunca yaymna kabul edilmemesi durumunda bu belge gegersizdir.
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International Journal of Anatolia Agricultural Engineering Sciences - IJAAES-
Publication Principles

International Journal of Anatolia Agricultural Engineering Sciences journal publishes articles about
agriculture sciences in Turkish, English and Russian. In addition to articles containing original quality
research results, a limited number of reviews and translations are also included. This journal is published
quarterly at, February, May, August and November.

Articles which are sent to this journal needs to be not published before and the publishing rights must be
not transferred. Any responsibility for the scientific ethics of the publication belongs to the authors. The
right of publication belongs to International Journal of Anatolia Agricultural Engineering Sciences.
There is no payment for copyright.

The prepared article is sent electronically to International Journal of Anatolia Agricultural Engineering
Sciences Publishing Board or to dergi@azimder.org.tr together with "Article Submission and Copyright
Transfer Contract".

The articles are examined by the Editorial Board and sent to two reviewers. A decision of acceptance or
rejection is taken by the Editorial Board considering the reviewer's recommendation and author's right of
reply. In case of dispute, the decision of the members of the Journal Advisory Board will be used. If
necessary, a third reviewer is consulted. Amendments and corrections proposed by the reviewer or Editorial
Board are forwarded to the responsible author. Nothing else cannot be added or subtracted later to the article
except these changes and corrections.

International Journal of Anatolia Agricultural Engineering Sciences Article Preparation Rules

Page layout and font: Article should be written in A4 paper, space for all sides were 2.5 cm, 11 punt and
Times New Roman font by Windows processor. Article with Figures and Tables should not exceed 15
pages. The first line of paragraphs should start within 0.5 cm from inside, no spaces between paragraphs
should be left. The article should be organized in a single column.

The text of the article is; title, author name and address, Turkish abstract, Turkish key words, English title,
English abstract, English key words, text, acknowledgment (if necessary), and references.

Article title: Article title should be written in Turkish and English at 12 punt.

Author name(s): Name and surname of the author(s) should be written under the article title after one
space. Title and address of the author(s) should be written after one space. Author names and addresses
should be written in 10 punt. The email address of the corresponding author should be given below author
addresses.

Abstract and Key words: Turkish abstract should be not exceed 200 words and written under the name and
address, write key words. Then the English title of the article and the abstract should be given not to exceed
200 words, just below the key words should be written. It is advisable to use the Agris—Caris classification
in the selection of keywords. Care must be taken that do not exceed 7 key words.
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Text: Generally article should be consist of a) Introduction, b) Material and Method, c¢) Findings, d)
Discussion, ¢) Result/s and f) References parts. Part ¢ and d can be examined in one part named as "Findings
and Discussion". Main titles in the article should be written bold and capital letter, second degree titles
should be written bold, italic and small letter, third degree titles should be written as normal text but italic.
Main titles are written two space from up and one space from down, second degree titles are written one
space from up and down and third degree titles are written without spaces. Paragraphs are started 0.5 cm in
side. Text of article:

Introduction: In this part, problem is defined and status of the problem before the study is expressed.
Literatures are written only needed and concerned with subject of the article. Aim of the article is written
at the end.

Material And Method: Used material and applied method should be explained short and concise format
under separate titles.

Findings: Text, figures and tables should be complementing each other in the presentation of findings.

Figures and Tables: Figure, graphic, photo etc. should be named as "figure" and numeric values in chart
should be named as "table" in the article. Author should give refer the figures and tables in the text. Captions
should be written up side the figures and down side the tables. Captions should be written in Turkish and
English. Additionally meaning of the expressions in figures and tables should be written in English. Figures
and tables should be given combined and summarized as possible as. Instead of recurrences, mean of
recurrences should be written in tables. Variance analysis table which was prepared to determine the
differences between the mean values should not be given in the article. Applied test method and significance
of the difference level of the mean values should be written under the table. Footnote in tables should be
start from the last letter of the alphabet and differences of the mean values should be indicate with letter by
starting from first letter of the alphabet. Small letter should be used in both. Because of the publication
technique, figures should be prepared in Microsoft Office programs. For publication appropriate photos
should be selected. Examples of figure and table are given at below.

Units: SI (Systeme International d’Units) units should be used in the article. Instead of comma, point should
be used in decimal number distinctions. Instead of point, space should be used in thousands numbers.

Discussion: Results are investigated and compared with the prior research result and the differences are
generalized in this part. Author should be set a contact between the result and the aim which are expressed
in Introduction part. Unsolved part of the problem should be discussed under the light of the literature.

Result(s): Obtained findings should be evaluated according to contribution to science/applications and
expressed as proposals.

References: Utilized references should be written in order of author last names and enumerated. Author
names should be written with small letter in text and references. References should be given after the
sentence or before the sentence after the author name with press year within parenthesis. (Example:
Irrigation on the efficiency of walnut has a positive effect (Sen, 1986). There are not any differences among
the regions according to fruit weights (Tesintas, 2011; Ozrenk, 2014). Askin ve Kazankaya (2001) showed
that in their study... etc). Only utilized references are given in this part. Review articles are prepared
according to this guide but without material and method and findings parts.

Example of reference writings are as follows:

Books:

Uluslararasi Anadolu Ziraat Miihendisligi Bilimleri Dergisi -UAZIMDER-
Sayfa7/4



Uluslararasi Anadolu Ziraat Miithendisligi Bilimleri Dergisi
-UAZiIMDER-
International Journal of Anatolia Agricultural Engineering Sciences
-JAAES-
Dergi web sayfasi — Journal home page
http://azimder.org.tr

DERNEG

Brown, A.C., 1975. Apples. In: J. Janick, J.N. Moore (Eds.): Advances in fruit breeding. Prudue University
Press, West Lafayette, Indiana, ABD. pp: 3-37.

Ozbek, N., 1969. Experimental technique (I. Greenhouse experiment, technique and methods). A4.U.
Agricultural Faculty Publications 406. Ankara University Printing House, Ankara. 346 p.

Translates:

Kaska, N., Yilmaz, M., 1974. Techniques for growing garden plants (Translation: "Plant propagation" by
H.T. Hartman and D.E. Kester). Cukurova University Faculty of Agriculture, Publications 79. 610 p.

Articles:

Karadeniz, T., Sen, S.M.,1990. Tirebolu ve ¢evresinde yetistirilen mahalli armut ¢esitlerinin pomolojik ve
morfolojik 6zellikleri lizerinde arastirmalar. Y.Y.U.Z.F. Dergisi 1(1):152-165.

Aslantas, R., Giileryiiz, M., 1995. Erzincan’in Kemaliye Ilgesinde Dogal Olarak Yetisen Bademlerin
(Amygdalus communis L.) Seleksiyon Yoluyla Islah1 Uzerinde Bir Arastirma. Tiirkiye II. Ulusal
Bahge Bitkileri Kongresi, Cilt 1:375-379, Adana.

Thesis:

Bak, T., 2016. Baz1 Findik Cesitlerinde Verim ile Fizyolojik ve Morfolojik Iliskiler (PhD Thesis). Bolu
Abant [zzet Baysal Universitesi Fen Bilimleri Enstitiisii Bahce Bitkileri Anabilim Dal1, Bolu, 113s.

Periodicals:

Anonymous, 1951. Soil Survey Manual Hand Book. /8. U.S. Gover Prin. Office. Washington, D.C. pp:
340-343.

Anonymous, 2000. Agricultural Structure (Production, Price, Value). Statistics Institute of Turkish
Republic Prime Ministry, Publication No: 2614, June 2002, Ankara. 598 p.

Electronic References:

Stiglitz, J.E., 1999. Whither Reform? Ten Years of the Transition. Annual World Bank Conference on
Development Economics, Washington, DC, 28-30 April,
(www.worldbank.org/research/abcde/stiglitz. html), (Access: May 2018).
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Manuscript Submission and Copyright Release Form

Article title

Author/s

Corresponding authors

Name

Address

e—mail

Telephone/Fax

Author/s approve the followings
1. This article or part of the article was not published or sent for publication before
2. All the authors read and approved the article and they are notified about sending the article to this
journal.
3. This article was genuine and it was written by author/s
4. Responsibilities which were born from article contents belong to author
5. Author/s disclaim the copyright of the article.
Copyright of this article is belong to International Journal of Anatolia Agricultural Engineering
Sciences
Editorial Board is authorized to publish the article.

Except the copyright which is mentioned above, proprietary rights of the author/s are followed;

* Except the copyright all the rights such as patent are belong to author/s

* Author/s can be use all part of the article in their books, lectures and oral presentations

* All part of the article can be copied by author for their own activities except sales objective.
Except the copyright which mentioned above copying, posting and multiplication by other methods can be
done with only permission of authorized person and Editorial Board of International Journal of Anatolia
Agricultural Engineering Sciences . Article or part of the article can be used with cross—referring.
This form should be signed by all authors. If authors work in different installations, signs may be present
in different forms. Signs should be wet. Article should be sent to the journal address with this form.

Names of author/s Date Sign

Number of raw can be increased/ decreased according to number of author.
If article is not approved for publication by Editorial Board, this form is invalid.
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