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DETERMINATION OF SOME BIOLOGICAL PARAMETERS HENOSEPILACHNA ELATERII
ROSSI (COLEOPTERA: COCCINELLIDAE) ON DIFFERENT WATERMELON CULTIVARS

Erol Bayhan', Selime OLMEZ BAYHAN*?
!Dicle University, Agricultural Faculty, Department of Plant Protection, Diyarbakir, Turkey
“2Dicle University, Agricultural Faculty, Department of Plant Protection, Diyarbakir, Turkey
“ solmez@dicle.edu.tr

Phytophagus coccinellid belong to Epilacchninae sub-family are very different
the other coccinellid, and found in tropical and subtropical regions of the world.
Henosepilachna elaterii Rossi. feeds on plants of Cucurbitacae family in groups
in Europe, Africa and Asia. This pest is found the south Europe, Mediterranean
regions, and south of Center Europe. Henosepilachna elaterii is a serious pest of
watermelon and cantaloupe, and is a common pest in Aegean region and
Southeastern Anatolia Region of Turkey. This species is a vector as different virus
disease from health plant to disease plant. This study was carried out to determine
biological parameters of Henosepilachna elaterii Rossi. (Coleoptera:
Coccinellidae) feeded on watermelon cultivars (Siirme, Galactica, Crimson
sweet, Crimson tide and Sugar baby). The trials were made in laboratory
conditioned at 16:8 h (day:night) and in 65 = 5 % relative humidity at 25 1 °C
temperature. Data was collected on effect of host plants cultivars on preadult
periods. Total development time at prematuring period was shortest at 25 + 1°C
on Crimson tide cultivar as 24.41 days and longest as 25.01 days on Siirme
cultivars.

Keywords: Henosepilachna elaterii, Developmental time, Cultivars of
watermelon
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HENOSEPILACHNA ELATERII ROSSI (COLEOPTERA: COCCINELLIDAE)’NIN FARKLI
KARPUZ CESITLERINDE BAZI BIYOLOJIK PARAMETRELERININ BELIRLENMESI

Epilachninae alt familyasindaki fitofag gelinbocekleri ¢cok farkl olup, diinyanin
tropik ve subtropik bolgelerinde bulunmaktadir. Henosepilachna elaterii Rossi
tiiriiniin Avrupa, Afrika ve Asya’min giiney ve batisinda Cucurbitaceae familyast
bitkilere gruplar halinde saldirdigi bildirilmektedir. Giiney Avrupa Akdeniz
Bolgesi, Kuzey Afrika ve Giiney Sibirya’da bulundugunu ve Akdeniz Bolgesi’'nin
tipik bir tiirii olup, Orta Avrupa ' min giineyine kadar yayildigim bildirmektedir.
Ulkemizde de yaygin oldugu, izellikle Ege ve Giineydogu Anadolu Bélgesi nde
onemli bir kavun-karpuz zararlisi oldugu bildirilerek, ozellikle kabak mozaik
viriistiniin dogadaki konuk¢usu yabani hiyardan kiiltiir bitkilerine yayimasinda
onemli bir vektor oldugu kaydedilmistir.Bu ¢alisma ile H. elaterii ROSSi
(Coleoptera: Coccinellidae) 'nin ergin oncesi gelisim donemlerine ait bazi
biyolojik parametreleri karpuz cesitleri iizerinde (Siirme, Galactica, Crimson
sweet, Crimson tide and Sugar baby) belirlenmistir. Calisma kontrollii kosullarda
(16:8 aydinlatmali, % 65 + 5 orantili nem, 25 £1 °C sicaklik) yiiriitiilmiistiir.
Zararl ergin oncesi gelisme siiresini en kisa Crimson tide ¢esidi iizerinde 24.41

giin, en uzun gelisimi ise Siirme ¢esidi tizerinde 25.01 giin olarak tamamlamistir.

Anahtar Kelimeler: Henosepilachna elaterii, Gelisme stiresi, Karpuz ¢esitleri

1. Giris

Giineydogu Anadolu Bolgesi’nde sebze tarimi yapilan illerin baginda Diyarbakir ili gelmektedir.
Diyarbakir’da yillardan beri yetistirilen, yoreyle 6zdeslesmis, tat ve lezzet agisindan yore insaninin tiiketim
aligkanligina uygun olan karpuz 6nemli tarimsal {irlinler arasinda yer almaktadir. Diyarbakir ili karpuz

ekimi, alan ve tiretim miktar1 agisindan bdlge ve iilke {iretiminde 6nemli bir yer tutmaktadir.

Coccinellidae familyasindaki tiirlerin biiylik bir cogunlugu kiiltiir bitkileri i¢in zararli birgok bocek
ve kirmizi 6riimcek gibi tiirleri avlayarak beslendigi i¢in faydali bocekler olarak bilinmektedir. Bitki
zararlis1 (fitofag) tiirler azdir ve bunlardan en oOnemlilerini Henosepilachna cinsine bagl tiirler
olusturmaktadir[1]. Bu tiirler karpuz, kavun, kabak ve hiyar gibi Cucurbitaceae familyasi bitkilerinde
beslenmektedir [2,3].

Epilachninae alt familyasindaki fitofag gelinbocekleri, diinyanin tropik ve subtropik bolgelerinde
bulunmaktadir[4,5]. H. elaterii tiliriiniin Avrupa, Afrika ve Asya’nin giiney ve batisinda Cucurbitaceae
familyasi bitkilere gruplar halinde zarar bildirilmektedir[6,7]. Ayrica aragtiricilar, zararlinin Giiney Avrupa
Akdeniz Bolgesi, Kuzey Afrika ve Giiney Sibirya’ da bulundugunu ve Akdeniz Bolgesi’nin tipik bir tiirii
olup, Orta Avrupa’nin giineyine kadar yayildigini bildirmektedir[8,9].
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Karpuz tellibocegi, Ege ve Gilineydogu Anadolu Bolgesi’nde 6nemli bir kavun ve karpuz zararlisi
oldugu bildirilerek, o6zellikle kabak mozaik viriisiiniin dogadaki konukcusu yabani hiyardan kiiltiir
bitkilerine yayilmasinda 6nemli bir vektor oldugu kaydedilmistir [10,11].

Henosepilachna elaterii polifag bir zararli olup, karpuz tiretiminde 6nemli zararlara neden olmaktadir.
Diger zararlilarda oldugu gibi bu zararliya karsi da basarili bir miicadele yapilabilmesi i¢in zararlinin
biyolojisi ve ekolojisinin arastirilmas1 gerekmektedir. Bu nedenle ele alinan ¢alismada, bdlgemizde
karpuzun 6nemli bir zararlisi olan Zararlinin laboratuvar kosullarinda farkli karpuz cesitlerindeki bazi
biyolojik parametreleri ortaya ¢ikarilmstir.

Bu c¢alismada; Diyarbakir ilinde ekilisleri yapilan farkli karpuz cesitleri iizerinde Karpuz
telliboceginin laboratuvar kosullarinda bazi biyolojik parametreleri ortaya ¢ikarilmstir.

2. Yontem

2.1.Bitki Uretim Calismalar1

Denemelerde kullanilan Karpuz tellibocegini liretmek i¢in ¢alisma boyunca karpuz iiretimi ¢alismada ele
alman karpuz ¢esitleri (Stirme, Crimson sweet, Crimson tite, Sugar Baby ve Galactica) iklim odalarinda
yetistirilmistir.

2.2.Bocek Uretim Cahsmalan

Diyarbakir’da karpuz iiretimi yapilan arazilerde Cucurbitaceae tiirleri iizerinde bulunan H. elaterii ile
bulasik bitki yapraklar1 kopartilip kagit torbalara konularak laboratuvara getirilmistir. Zararl {iretiminin
devamliligini saglamak amaciyla bitki tiretim odasindan gerek duyuldugunda bocek tiretimi odasindaki tiil
kafeslere yeni bitkiler yerlestirilmistir.Karpuz tellibdcegi tiretimi, ¢alisma boyunca farkli karpuz cesitleri
tizerinde kafesler icerisinde yapilmustir.

Denemede kullanilan konukgu bitki ve bocek tiretimi 25 + 1 0C sicaklik ile % 65 + 5°1ik orantili neme ayarl
uzun giin aydinlatmali (16 : 8) bitki iiretim odalarinda gergeklestirilmistir.

2.3.Henosepilachna elaterii’nin Farkh Karpuz Cesitleri Uzerindeki Biyolojisi

Henosepilachna elaterii’nin farkli karpuz gesitleri iizerindeki biyolojileri 25 £+ 1 0C sabit sicaklik degerinde
iklim dolabinda % 65 + 5 orantili nemde, uzun giin aydinlatmali (16 : 8) kosullarda yiiriitiilmistiir. Farkl
karpuz ¢esitleri lizerinde yiiriitiilecek olan ¢alismada H. elateri’nin F1 bireyleri denemeye alinmustir.
Denemeye alinan bir giinliik nimfler 9 cm ¢ap ve 1.5 cm yiiksekligindeki her bir petri kutusu igerisinde bir
adet larva olacak sekilde, sifir numarali samur firga yardimiyla ¢apina gore kesilmis karpuz yaprag: diskleri
iizerine birakilmigtir. Her bir gesit i¢in deneme 20 yinelemeli olarak yiiriitiilmiis ve 3 kez tekrarlanmugtir.
Denemeye alinan bir giinliik larvalarin bulundugu petriler glinde bir kez aym saatlerde olmak kosuluyla
kontrol edilmis ve deri degistiren bireylerin derileri ortamdan uzaklastirilarak donemleri kaydedilmistir. Bu
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bireyler ergin oluncaya kadar izlenmis ve karpuz gesitleri iizerinde H. elaterii’nin ergin Oncesi gelisme
siireleri saptanmuistir.

3. Bulgular

Yumurta dénemi 4.2 giin ile siirme c¢esidinde en kisa, 4.26 giin ile Crimson sweet ¢esidinde en uzun olarak
bulunmustur. Karpuz gesitlerine gére yumurta donemi agilim siiresi arasindaki fark istatiski olarak 6nemsiz
bulunmustur (Tablo 1). Giray (1971), 26 °C de yumurta acilim siiresini konukcu bitki belirtmeksizin 4-5
giin, ortalama gelisim siiresini 4.34 giin siirdiigiinii bildirmistir. Ayrica yumurta ac¢ilim siiresini Ghabn
(1951) 24 °C siireyi 3-7 giin ortalama 3.81 giin, Melamed (1956) ise 27-30 °C de 3-6 giin olarak belirtmistir.
Birinci larva donemini Siirme, Galactica, Crimson sweet, Crimson tide ve Sugar baby karpuz gesitlerinde
sirastyla 3.68, 4.05, 3.98, 4.05 ve 4.05 giin olarak tespit edilmistir (Tablo 1). Konukcu bitkilere gore birinci
larva donemi siiresi arasindaki fark istatistiki olarak énemli bulunmustur (P<0.05). Giray (1971), 26° C de
birinci larva donemini konukgu bitki belirtmeksizin 4-5 giin, ortalama gelisim siiresini 4.35 giin stirdiigiinii
bildirmistir. ¢esidi belirtmemis karpuz {izerinde birinci larva gelisim siiresini 3.08 giin olarak
belirtmistir[12].

Ikinci larva dénemi siiresi karpuz cesitlerine gore 2.90 giin ile en kisa Galactica’da, 3.00 giin ile en uzun
Crimson tide lizerinde tamamladig1 belirlenmistir. Karpuz gesitleri tizerinde gelisen bireyler 2. larva donemi
siireleri aralarindaki fark istatistiki olarak 6nemsiz, bulunmustur (Tablo 1). Perret (1938)’e gore 26.9 °C’de
3-6 giin, ise bu siire konuk¢u belirtmeksizin 26 °C’de ortalama 3.11 giin ve Saglam (2003) ise bu donemi
3.17 giin olarak bildirmistir[13].

Karpuz tellibocegin tigiincii larva donemi 2.98 giin ile Crimson tide ¢esidinde en kisa, 3.11 giin ile Siirme
¢esidinde en uzun olarak saptanmistir (Tablo 1). Karpuz cesitleri {izerinde 3. larvalarin gelisim siireleri
arasindaki fark istatistiki olarak 6nemsiz bulunmustur (P<0,05).konukgu belirtmeksizin ele alinan zararlinin
ticlincii larva donemini, 26°C’de ortalama 3.07 giin, 25°C ortalama 4.56 giin siirdiigiinii kaydetmistir.
Zararliya ait ayn1 donemin gelisme siiresini Saglam (2003) ¢esidi belirtilmeyen karpuz bitkisinde 3.73 giin
olarak belirtmistir[14].

Zararlinin 4. larva dénemini tamamlama siiresi 3.51 giin ile Crimson tide en kisa, 4.08 giin ile Stirme’de en
uzun saptanmistir. Galactica, Crimson sweet, Crimson tide ve Sugar baby ¢esitlerinde yetistirilen bireyler
arasinda, 4. larva donemini tamamlama siireleri arasindaki fark istatistiki olarak 6nemsizken, Siirme
cesidindeki fark istatistiki olarak 6nemli bulunmustur (Tablo 1). Bu son larva dénemi 20 C’de 4-6 giin ve
ortalama 4.40 giinde tamamladigim belirtmektedir[15]. Bu gelisme siiresini 26°C° de ortalama 3.42 giin
olarak bildirmistir. Bulunan sonuglarla benzerlik goriilmektedir. Karpuzda bu siireyi 4.11 giin olarak
bildirmistir[ 16].

Zararliya ait Prepupa donemleri incelendiginde 1.53 giin ile Siirme’de en kisa, 1.80 giin ile Sugar baby’de
en uzun oldugu ve ¢alismada ele alinan biitiin karpuz ¢esitleri arasindaki farkin istatistiki olarak énemsiz
oldugu bulunmustur (Tablo 1). Prepupa donemi hakkinda ¢ok kisa bilgiler vermis ve bu dénemi sicaklik
derecesi belirtmeden 2-3 giin kadar siirdiigiinii belirtmistir[17]. Konukg¢u belirtmeksizin zararlinin prepupa
dénemini, 26 °C’de ortalama 1.52 giinde tamamladigini bildirmektedir[ 18]. Bu donemi ¢esidi belirtilmeyen
karpuzda 2.13 giinde tamamladigin1 bildirmistir[19].
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Pupa donemi 4.86 giin ile Sugar baby’de en kisa, 5.38 giin ile Siirme’de en uzun siirede tamamladig
saptanmistir. Galactica, Crimson sweet, Crimson tide ve Sugar baby cesitleri lizerinde gelisen bireylerin
pupa siireleri aralarindaki farkin istatistiki olarak dnemsiz oldugu, Siirme {izerinde gelisen bireyler ile diger
cesitler arasindaki fark ise istatistiki olarak 6nemli bulunmustur (Tablo 1). Pupa siiresini 4.11 giin, 26°C’ de
bu siireyi sirasiyla ortalama 4.40, 7.00 ve 5.50 giin olarak bildirmektedirler[20-23]. Pupa siiresini ¢esidi
belirtilmeyen karpuzda 5.68 giinde tamamladigini bildirmistir[24].

Toplam gelisme siiresi agisindan karsilastirildiginda, H.elaterii’nin gelisimini 24.41 giin ile Crimson tide’da
en kisa, 25.01 giin ile Siirme’de en uzun siirede tamamladig: tespit edilmistir (Tablo 1). Crimson sweet ve
Crimson tide karpuz g¢esitleri ergin 6ncesi toplam gelisme siiresi agisindan aralarindaki fark istatistiki olarak
Oonemsiz bulunmustur. Zararlinin ergin dncesi gelisme siiresini ¢esidi belirtilmemis karpuz bitkisinde 21.52
giinde tamamladigini belirtmistir.
gostermektedir[25,26].

Calismamizda elde edilen veriler ile bu c¢alisma benzerlik

Calismada ele alinan karpuz cesitlerine gore ergin Oncesi gelisme donemlerinde meydana gelen 6lim
oranlari Tablo 2.’de verilmektedir. Tablo incelendiginde yumurta, I, II, IIT ve IV. larva ve prepupa
doneminde O6lim meydana geldigi goriilmektedir. Pupa donemlerinde Sliimlerin meydana gelmedigi
saptanmistir. Toplam 6liim oranlarina bakildiginda, 6liim oraninin en fazla Siirme’de, en az ise Galactica
¢esidinde meydana geldigi gortilmektedir (Tablo 2).

Tablo 1. Henosepilachna elaterii’nin 25£1°C sicaklikta farkh karpuz cesitleri iizerindeki ergin oncesi

donemlere ait gelisim siireleri (Giin)

Kon Yum 1. 2. 3. 4, Pr P Top
ukcu Bitki  urta Larva Larva Larva Larva epupa upa lam
(9 (9 (9 (9 (9 (9 | Gelisme
iin) iin) iin) iin) iin) iin) (giin)
Stir 4,20+ 3,68 2,96 + 311 4,08 + 1,53+ 5,38 25,01
me 0,05 a* +0,06 a 0,07a +0,06 a 0,06 b 0,07a +0,06 b +0,18b
Gala 423+ 4,05 2,90 + 3,05 3,61+ 1,71+ 4,96 24,53
ctica 0,04a +0,02b 0,07a +0,06 a 0,06 a 0,06 a +0,09a +0,17 ab
Crim 426+ 3,98 2,96 + 3,00 3,56+ 1,61+ 5,06 24,46
son Sweet 0,03a +0,03b 0,06 a +0,06 a 0,05a 0,07a +0,11a +0,18a
Crim 4,25+ 4,05 3,00 + 2,98 351+ 1,62 + 5,00 24,41
son Tide 0,03a £0,04 b 0,07a +0,07a 0,06a 0,07a +011a +£0,19a
Suga 423+ 4,05 2,96 + 3,01 3,65+ 1,80 + 4,86 24,56
r Baby 0,05a +0,02b 0,06 a +0,07 a 0,05a 0,05a +0,07a +0,16 ab

*Ayni stitunda farkli harfler istatistiki olarak farkli gruplari olusturmaktadir (P<0,05)
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Tablo 2. Henosepilachna elaterii’ nin 25+1°C sicaklikta farkh karpuz cesitleri iizerindeki ergin
oncesi donemlerinin 6liim oranlari (%)

Konu Y 1. 2. 3 4 Pr Toplam
keu Bitki 0*  jumurta Larva Larva .Larva .Larva epupa upa Gelisme
Donemi
Stirme 6 8.5 13.95 9. 7.46 3.22 0 48.58
00 45
Galacti 5. 14.8 5.40 8. 0 0 0 32.46
ca 0 55 6 57
Crims 4. 16.2 9.72 1. 1.53 1.58 0 35.10
on Sweet 0 44 7 56
Crims 2. 7.95 6.17 11 4.47 1.56 0 34.21
on Tide 0 22 .84
Sugar 6. 4.76 8.75 12 6.06 0 0 38.55
Baby 0 66 32

No* Baslangictaki Yumurta Sayisi

4. Sonuclar

Karpuz tellibdceginin biyolojik parametrelerine yonelik yapilan ¢alismalar oldukga sinirli oldugu igin bu

arastirmada elde edilen sonuglarin bu konuda yapilacak olan ¢alismalara yararli olacag: diisiiniilmektedir.
Tesekkiir

Bu arastirmaya maddi destek veren Dicle Universitesi Arastirma Projeleri Birimi (DUBAP Proje No:

08ZF57)’ne tesekkiirlerimizi sunariz.
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Abstracts:Land surveying has importance in monitoring, planning and detailed
mapping for natural resources in lands. Consider the success in management
plans, especially in area of engineering, more precious data employed to promote
high-efficiency and cost optimization of projects. Engineering projects require
more precision and attention in forest lands having huge part of natural
resources. Otherwise engineers may cause irreversible damage to nature in
addition to wasting money and time. Field oriented engineering works, especially,
digital terrain models (DTM) are one of the most important data. Thus, this study
examines vertical accuracies of open-source DEMs. Thus, this study primarily
evaluates the DEMs mentioned in many research papers. Within the scope of this
study, Advanced Spaceborne Thermal Emission Reflectometer Global DEM
(ASTER GDEM 2), Shuttle Radar Topography Mission (SRTM (1) V3) at 30 m
resolution, and DEMs derived from orthophotos, which are commonly used by
researchers, were compared. The validation of DEMs investigated by using
standard deviation (STD), mean error (ME) and the root mean square error
(RMSE) to investigate errors in elevation data. Surveying for 116 reference points
in the test-site, which has barren and poorly vegetated (Grass/Shrub) land
surfaces, was carried out by using total station. The precision of the orthophoto-
derived DEM’s error, is better and more reliable than that of other DEMs in bare
lands, such as forest openings. The investigated RMSE values were 1.62 m for the
orthophoto-based DEM, 2.68 m for SRTM 1 V3 and 11.79 m for ASTER GDEM
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2. The orthophoto-based DEM showed higher accuracy than satellite-based
models.

Keywords: Vertical error, Total station, Open access DEMSs, Openings,
Kahramanmaras

DOGAL KAYNAKLARIN YONETIMINDE YAYGIN OLARAK KULLANILAN SAYISAL
YUKSEKLIK MODELLERINDE YUKSEKLIK HATALARININ DEGERLENDIRILMESI

Arazi é6lgiimlerinden elde edilen degerler dogal kaynaklarin goriintiilenmesi,
planlanmast ve detayli bir sekilde haritalanmast icin onemli kaynaklardandir.
Yonetim planlarindaki basar: dikkate alindiginda 6zellikle mithendislik alaninda,
proje maliyetlerini azaltmak igin hassasiyeti yiiksek veriler kullaniimaktadir.
Dogal kaynaklarin basinda gelen ormanlarda miihendislik uygulamalart
hassasiyet ve dikkat gerektirir. Aksi halde, para ve zaman kayplarmin yamnda
dogaya geri doniisii olmayan zararlar da verebilmektedir. Ozellikle sayisal arazi
modelleri (SAM) arazi tabanli miihendislik ¢calismalart icin onemli verilerdir. Bu
nedenle, bu ¢alisma kapsaminda agik kaynak olarak sunulan ve genis alanlarda
uygulama alant bulan SYM'ler i¢in yiikselti hatalar: degerlendirilmistir.
Arastirmacilar tarafindan yaygin olarak kullanilan yaklasitk 30 m ¢oziiniirliikteki
ASTER GDEM 2 (Advanced Spaceborne Thermal Emission Reflectometer Global
DEM), SRTM (1) V3 (Shuttle Radar Topography Mission) ve ortofotolardan
tretilmis SYM ler, karsilastiridmistir. Yiikseklik verilerinin degerlendirilmesinde
standart sapma (STD), ortalama hata (OH) ve karesel ortalama hata (KOH)
yontemleri kullamlmistir. Arazi 6l¢iimii icin ¢orak ve zayif vejetasyondaki arazi
yiizeyine sahip test alamindan Total station (TS) kullanilarak toplam 116 referans
noktast  olgiilmiistiir. Test alami icerisinde elde edilen KOH degerleri
ortofotolardan iiretilen SYM i¢in 1.62 m, SRTM icin 2,68 m ve ASTER GDEM 2
igin ise 11.79 m’dir. Hava fotograflari ile iiretilen SYM ler orman agikliklar: gibi
¢iplak arazilerde diger uydu tabanli SYM lerden daha giivenilir ve iyi sonug

vermistir.

Anahtar Kelimeler: Diisey hata, Total station, Agik erisimli SYM, Acikliklar,
Kahramanmaras

5. Giris

Sayisal yiikseklik modelleri (SYM), yeryiizii sekillerine ve yiiksekliklerine ait temel bilgilerin elde
edilmesini saglamaktadir. Arazi ¢alismalarinin yogun oldugu miihendislik alaninda faaliyet gosteren birgok
planlama caligmalarinda SYM kullanilmaktadir. SYM; Sayisal arazi modeli (SAM) ve sayisal yiizey
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modelleri (SYiM) kavramlarin1 kapsamaktadir. SAM'ler yalmizca yeryiiziinliin yapisini ifade ederken,
SYiM'ler yeryiiziinii kaplayan objelere (agag, bina ve diger) ait yiikseklik bilgilerini de kapsayan
modellerdir [1]. SYM'ler ormancilik, topografya, jeomorfoloji, bitki ortiisii ve kentsel ¢aligmalar gibi farkli
disiplinlerde kullanim imkanina sahiptir [2,3].

SYM iiretimi, yer 6l¢lim teknikleri, topografik haritalar, hava ve uzay platformlarindan elde edilen
sayisal goriintiilerden olmak tizere ii¢ farkl: sekilde gerceklestirilmektedir [4,5]. SYM'lerin iiretilmesinde es
yiikselti egrileri, topografik haritalar, arazi etiidii, Total station (TS) ve Kiiresel konumlama sistemi (KKS-
GPS) gibi fotogrametri tekniklerine ek olarak; radar ve lazer sistemleri gibi yontemlerle de tiretilmektedir.
Elde edilis sekillerine gore dogruluk ve ¢oziintirliikleri degisiklik gdstermektedir. Teknoloji ve cografi bilgi
sistemlerindeki gelismelerle birlikte SYM’nin farkli alanlardaki kullanim olanaklari 6nemini arttirmakta ve
dolayistyla elde edilen verilerin kalitesi iizerine degerlendirmeleri zorunlu kilmaktadir [6].

Yiiksek ¢oziiniirliige ve dogruluga sahip SYM olusturmak aragtirmacilar i¢in vazgegilmez bir ihtiyag
haline doniigsmiistiir. Uzaktan algilama teknolojileri ile elde edilen uydu goriintiilerinden bindirme ile farkli
¢Oziiniirlik ve hassasiyete sahip SYM {iretilmektedir [7]. Ayrica yiiksek 6l¢lim hassasiyetine sahip yersel
araglar ile Yer kontrol noktalar1 (YKN) kullanilarak SYM {iretimi gerceklestirilmektedir. SYM dogruluklari
arazi sekli, SYM'yi olusturma yontemi, kullanilan YKN sayist ve hassasiyetine gore farklilik
gostermektedir. Yine, SYM iiretim teknigi ile elde edilen veriye ait hassasiyet iizerinde oldukca etkilidir.
Uydular yardimiyla elde edilen SYM'ler (SPOT, ASTER gibi) kullanicilara olduk¢a uygun maliyetlerde
veri sunarken hava fotogrametrisi ve yersel Ol¢iimlere gore kalitesi ve hassasiyeti diisiik {irlinler

olusturulmaktadir [8].

Dogal kaynaklarin biiyiik bir kisminin elde edildigi ormanlik alanlarin degerlendirilmesinde SYM'ler
yogun olarak kullanilmaktadir. Ormanlik alanlarda ytiriitiilen planlama ve degerlendirme calismalar
acisindan olduk¢a onemli bir yere sahip olan topografya; gelisen uzaktan algilama teknolojileri ve uydu
goriintiileri ile daha kolay ve gilivenilir bir gsekilde temsil edilmektedir. Tirkiye’de ormanlik alanlar
genellikle sarp, daglik ve engebeli araziler iizerinde bulunmaktadir. En 6nemli siirdiiriilebilir dogal
kaynaklardan olan ormanlarin planlanmasi ve yonetilmesi ile arazi seklinin (topografya) bilinmesi dogrudan
iligkilidir. Konum, yiikseklik, egim ve baki gibi mevki 6zellikleri, orman ekosisteminin iklimi, bitki Ortiisii
ve toprak ozelliklerini belirlemede etkili faktorlerdir [9]. Bu faktorlerin bilinmesi orman ekosisteminin daha
iyi planlanmasini ve daha dogru yonetilmesini saglamaktadir. Aksi halde, para ve zamanin harap edilmesine

ek olarak dogaya geri doniisli olmayan zararlar verilebilmektedir.

Bu sebeple, yiiksek dogruluk ve hassasiyete sahip SYM fretimi dogal yasam alanlarimin
siirdiriilebilir yonetimi ve yasam alanlarinin korunmasi agisindan 6nem tasimaktadir. Birgok disiplinde
SYM kullaniminin artmast ve giderek onem kazanmasi SYM dogruluklarinin analiz edilmesini ve
gelistirilerek yiliksek dogruluga sahip SYM iiretilmesine gerek duyulmaktadir [10]. SYM dogrulugu, SYM
gridi icerisinde elde edilen tiim noktalardaki diisey hatanin karesel ortalamasidir (KOH/RMSE). Cografi
bilgi sistemlerinde KOH tahmin edilen ve dl¢iilen degerler arasinda ortaya ¢ikan hata miktarini hesaplamak
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i¢in kullanilmaktadir. KOH, SYM verilerinde diisey hatalarin tespitinde yontem olarak tercih edilen en
yaygin ve kolay istatistiki analizlerdendir[11].

6. Yontem

2.1.Calisma Alam

Caligma alani olarak, Tiirkiye nin Dogu Akdeniz Bolgesi’nde yer alan, Giineydogu Anadolu Bdlgesi’ne
komsu Kahramanmaras ili simirlari secilmistir. Arazi dl¢iimleri, Kahramanmaras Siitcii Iimam Universitesi
(KSU) Avsar Yerleskesi sinirlari igerisinde belirlenen test alaninda gergeklestirilmistir (Sekil 1). KSU Ziraat
Fakiiltesi egitim binasi arka kisminda bulunan ¢evresinde Karagcam tiirleri ve tarimsal faaliyetler bulunan
arazi uzun yillardir toprak isleme isi yapilmayan bos/agik arazi aragtirma alani olarak tespit edilmistir. Arazi
Olciimleri yapilan test alani, kismen ¢orak ve ¢ali formda vejetasyona sahiptir. Sahada uzun yillardir toprak
isleme (kazi, dolgu) gergeklestirilmemistir. Saha igerisinden 2016 yilinda toprak yol insa edilmistir.

Caligma alani olarak, Tiirkiye’nin Dogu Akdeniz Bolgesi’nde yer alan, Giineydogu Anadolu
Bolgesi’ne komsu Kahramanmaras ili simirlari segilmistir. Arazi dlgiimleri, Kahramanmaras Siitcii Imam
Universitesi (KSU) Avsar Yerleskesi smirlar1 icerisinde belirlenen test alaninda gerceklestirilmistir (Sekil
1). KSU Ziraat Fakiiltesi egitim binas1 arka kisminda bulunan cevresinde Karagam tiirleri ve tarimsal
faaliyetler bulunan arazi uzun yillardir toprak isleme isi yapilmayan bos/agik arazi arastirma alani olarak
tespit edilmistir. Arazi 6lgtimleri yapilan test alani, kismen ¢orak ve ¢ali formda vejetasyona sahiptir. Sahada
uzun yillardir toprak igleme (kazi, dolgu) gergeklestirilmemistir. Saha igerisinden 2016 yilinda toprak yol
insa edilmistir.

Sekil 1. Calisma Alan1 Konumu ve Test Alanindan Genel Goriiniim
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2.2.Kullamlan Veriler

Dogal kaynaklarin yonetiminde arastirmacilar tarafindan yaygin olarak kullanilan agik erisime sahip 30
m ¢oziinlrlikte ASTER GDEM 2 (Advanced Spaceborne Thermal Emission Reflectometer Global DEM)
ve SRTM 1 Versiyon 3 (Shuttle Radar Topography Mission) uydu verileri kullanilmustir (Sekil 2; Tablo 1).
Uydu verilerinin isimleri makale i¢erisinde kisaltilarak ASTER ve SRTM olarak kullanilmigtir.

Sekil 2. (a) ASTER ve (b) SRTM Yiikseklik Modelleri 6rnek goriintiisii

Tablo 1. Uydu Verilerinin Ozet Bilgileri

Uretici
Veri Algilayic Alim e tf‘ra.f."id an Veri
Kaynagr* tiirii Tarihi Coziiniirlik ongoriilen format1
yiikseklik
hatasi
~15m
CDEM CﬁrTER Omntgg’fu 2011 30m (%95 gilven GeoTIFF
' & araliginda)
2000 ~16 m
V3 SRTM |Fs,§£32d ve (2015 30m (%90 giiven GeoTIFF
revize) araliginda)

*http://earthexplorer.usgs.gov/ lizerinden veriler temin edilmistir.
**|FSAR: X-band interferometric synthetic aperture radar

ASTER GDEM 2; Terra uydusunun bes fakli modiiliinden en iyi ¢6ziiniirliik ve bindirmeli goriintii
alabilme kabiliyetine sahip olanidir. ASTER GDEM 2; gériiniir ve yakin kizil 6tesi (VNIR), kisa dalga kizil
otesi (SWIR) ve termal kizil 6tesi (TIR) olmak {izere ii¢ ¢esit algilayiciya sahiptir. Bu algilayicilardan
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bindirmeli goriintli alimlart VNIR alici ile saglanmaktadir[12,13]. ASTER GDEM iiriinleri METI ve NASA
tarafindan iretilmektedir.

SRTM; diinyanin ihtiya¢ duydugu radar verisinin yaklasik olarak %80’ini toplamay1 hedefleyen
ABD, Almanya ve Italya arasindaki ortak bir projenin iiriiniidiir. SRTM, interferometri ile yiiksek kalitede
ii¢ boyutlu topografik veri tireten aktif bir radar sistemidir. SRTM’nin en 6nemli 6zelliklerinden biri elde
edilen 3” ¢oziiniirliige sahip sayisal yiikseklik modeli verilerinin agik erisime sahip olmasidir. SRTM
verileri ilizerinde iyilestirme ve giincelleme ¢alismalari gergeklestirilerek 30 m ¢oziiniirlikkte hassasiyetleri
artirilmis olarak sunulmaktadir[14,15].

Bu verilere ait diisey hata durumunun ortaya konmasi amaciyla Leica TC407 marka Total Station
(TS) ile dogrudan arazi dlglimlerine ait 116 referans YKN kullanilmistir (Sekil 3). Konumsal veri kontrolii
ve diizeltmelerinde 1/25000 oOlgekli memleket haritasindan faydalanilmistir. Verilerin islenmesi ve
analizlerinde ArcGIS 9.x ve Ms-Excel yazilimlar1 tercih edilmistir. Ayrica, arastirma alanina ait 2010 y1lt
hava fotograflarindan {iretilmis glincel SAM'de kullanilmigtir. TKGM (Tapu ve Kadastro Genel
Miidiirliigii), 2010 yilinda 1/5000 6lgekli 30 cm ¢dziiniirliige sahip hava fotografini 6zel sektorden hizmet
alimi yoluyla tiretmistir [16].

Sekil 3. YKN'lerin Test Alam1 Uzerindeki Dagilimi

2.3. Metod

Bu ¢alismada, geo-istatistiksel bir yaklagim sergilenerek acik kaynak olarak elde edilen uydu tabanh
ham veriler ve fotogrametrik olarak tiretilmis SYM diisey konum hata ve hassasiyetleri karsilagtirtlmistir.
Yiikseklik modellerinin higbirisinde filtreleme ve enterplasyon islemi uygulanmamustir. Referans olarak TS
yardimiyla dogrudan 6l¢iim noktalari ile elde edilen toplam 116 YKN verileri kullanilmistir. Yatay hatalarin
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en aza indirilmesi amaciyla konumsal diizeltmeler ve koordinat sistemleri doniisiimleri ArcGIS ortaminda
gerceklestirilmistir[17]. Tim modellerin koordinat sistemleri European Datum 1950-UTM olarak
doniistlirilmiistiir. Veriler arasindaki istatistiksel iliskilerin anlagilmasi amaciyla ortalama hata (OH),
standart sapma (STD), maksimum (Maks.) ve minimum (Min.) hatalar1 hesaplanmustir (Denklem 1; 2).
SYM'ler arasindaki diisey hata ve iligkilerin ortaya konmasinda geleneksel olarak kullanilan KOH
hesaplanarak yiikseklik modellerine ait diisey hata durumlari ortaya konmustur[ 18] (Denklem 3).

z,-2,

OH=)

n
Z, :SYM yikseklik (kot) degeri (1)
Z, : Referans yukseklik (kot) degeri

STD =+, /% )
KOH = {W+Zy) 3)

7. Bulgular

Her {i¢ model i¢in test alani igerisinden alinan 350 m uzunlugunda kesit yardimiyla arazi profili
cikartilmistir (Sekil 4). SYM'ler {izerinden alinan kesitin arazi ylizey profilinde ASTER veri ile diger arazi
modelleri arasinda ki farkin daha belirgin oldugu goriilmiistiir. Ancak verilere ait yiiksekliklerin
dogruluklari konusunda yorum yapmak olduk¢a zordur. Bu nedenle, SYM'lerin diisey hatalariin
kontroliinde YKN'lere ihtiya¢ duyulmustur.

Arazi Profili

——SRTM-SYM
——ASTER-SYM
~Foto-SYM

0 100 150 200 250 300 350
Kesit Uzunlugn (m)

(@) (b)
Sekil 4. Test Alani igerisinden Alian a) Arazi Kesiti ve b) Arazi Profili
YKN'lerden elde edilen veriler ile ASTER, SRTM ve fotogrametrik yontemlerle iiretilmis yiikseklik

modelleri arasindaki diisey farklar Sekil 5'de gosterilmistir. Yiikseklik modelleri arasinda en biiytlik farkin
ASTER modeli oldugu tespit edilmistir. Diger yiikseklik modellerinin TS ile tespit edilmis ylikseklik
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degerlerine kismen yakin oldugu anlasilmistir. Sayisal verilerin ortaya konularak diisey degerler arasindaki
hata ortalamalari; ASTER-YKN igin -11.228 m, SRTM-YKN i¢in -2.001 m, Fotogrametrik-YKN i¢in -
0.963 m olarak belirlenmistir (Tablo 2). ASTER yiikseklik verisine ait iyilestirilmis modelin farkli
bolgelerden toplanan YKN'lar1 ile yiikseklik hata degeri yaklasik 17 m olarak tespit edilmistir[19]. Yine
model {ireticisi tarafindan yaklasik %95 giiven araliginda yaklasik 15 m'lik diisey hatasi 6n gortlmiistiir
(Tablo 2).

Yiikselti (in)

Yer Kontrol Noktalar: (YKN) < ss e S22 oow

------

Sekil 5. Yiikseklik Modellerinin YKN'ler ile Karsilastirilmasi

Tablo 2. YKN'lerine gére ASTER, SRTM ve Hava Fotograflarindan
Uretilmis Yiikseklik Degerleri Istatistigi

o Ts- Ts- Ts-

Istatistik — \o7ER SRTM FOTO
OH 111.228 +2.001 20.96
STD £3201 1784 1307
KOH 11.791 2.681 1,619

Bu caligmanin gergeklestirildigi agik arazide ise ASTER SYM igin yiikseklik hata degeri yaklagik
11 m olarak tespit edilmistir. ASTER ve SRTM modelleri yiikseklik hatasi alan ortiisii / kullanim, egim ve
topografya gibi faktorlerden etkileneceginden hata oranlart degisiklik gosterebilir[20]. SRTM ve
fotogrametrik yontemlerle iiretilen modeller g6z 6niine alindiginda, ASTER modeli i¢in ortalama hatanin
yaklasik 4 kat fazla oldugu ortaya ¢cikmistir. Kolay ve hizli bir degerlendirme olanagi saglayan KOH
yalnizca ylikseklik modelleri arasindaki diisey hatalarin analizinde yetersiz kalmis olabilir[21]. Ancak,
veriler arasindaki farkliliklarin ortaya koyulmasi ve dogal kaynaklarin planlama asamasinda tercih edilecek

SYM i¢in kalite ve uygunlugunun 6n degerlendirmesinde yeterli olacaktir.
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Arastirma alani igerisinde ASTER i¢in 11.791 m, SRTM i¢in 2.681 m ve fotogrametrik yontemle
tiretilmis verinin 1.619 m'lik ylikseklik hatasi oldugu tespit edilmistir (Tablo 2). Son yillarda farkl: tilkelerde
uydu verilerinden elde edilen SYM'lerin diisey dogruluklar {izerine yapilan arastirmalarda, ASTER
verilerine ait diisey dogruluk degerleri agik alanlarda 8.442 m, bitki ortiisii ile kapli alanlarda 18.9 m olarak
tespit edilmistir[26]. Cin’de yapilan bes farkli ¢alismada ASTER'in diisey dogrulugunun 19 m oldugunu
ASTER GDEM 1’e gore diisey dogrulugun 5 m daha iyi oldugunu tespit etmislerdir. Yine, SRTM’nin diisey
dogrulugunun ASTER’den daha yiiksek oldugu ortaya ¢ikmustir. Yapilmis olan calismada ise KOH
degerleri sirasiyla; ASTER i¢in 6.03 m ve SRTM i¢in 3.72 m olarak hesaplamistir[22]. Ayrica, Avrasya
iizerinde tiretilen SRTM-SYM'lerin %90 giiven araliginda ytikseklik hata oranlar1 2.6 ile 8.7 m araliginda
oldugu tespit edilmistir. S6z konusu test alanimizda elde edilen bulgulara bakildiginda yiikseklik hata oranin
2.681 m olmasi bunun bir 6rnegi olarak degerlendirilmistir. Fotogrametrik yontemlerle iiretilen SYM diisey
hata oran1 diisliktiir. Modellere ait diisey dogruluk hassasiyetlerindeki basari sirasi; Fotogrametrik-SYM,
SRTM ve ASTER olarak tespit edilmistir.

8. Sonuglar

Ormancilik faaliyetleri gibi genis alanlarda gerceklestirilecek dogal kaynaklarin yonetiminde uydu
verileri ile elde edilen SYM'ler temel analizler (egim, baki, yiikselti gibi) kullanilabilecek modellerdir.
Maliyeti bakimindan ve agik alanda elde edilen 2.681 m KOH degere sahip SRTM SYM, dogal kaynaklarin
planlamalarinda kullanimi bakimindan umut vericidir. ASTER'in sahip oldugu diisey hata degeri SRTM'ye
gore yiiksektir. ASTER verilerinden elde edilecek bilgiler genel arazi kosullarini yansitabilir ancak kiigiik
Olcekli ve detayli projelerde nihai planlamalarda basarisi diisiik olacaktir. Fotogrametrik yontemle elde
edilen yiiksek ¢oziiniirliiklii SYM modeli kullanimi genis alanlarda veri isleme siiresini ve maliyetini
arttirmaktadir. Ormancilik faaliyetleri gibi genis alanlarda arazi yapisinin degerlendirilmesi igin uydu
tabanli disiik ¢oziiniirlikli SYM'ler tercih edilmelidir. Hem maliyet bakimindan avantaj saglamakta hem
de verilerin islenme siiresinde zaman kayb1 yasatmamaktadir. Calisma sonuglarinin genellestirilebilmesi
amaciyla test alanlarinin farkli arazi ortiilerinde degerlendirilerek ortaya konmasi gerekmektedir. Arastirma
kapsaminda ele alinan diisey hata tespiti caligmalarinda test saha sayisi arttirilarak farkli 6zellikte alanlarda
da test edilmelidir. Ciinkii arazi oOrtiisiiniin ¢esidi SYM olusturulurken diisey hata oraninda degisikliklere
neden olmaktadir. YKN noktalari ve yiiksek ¢oziiniirliiklii hava fotograflarindan iiretilen SYM'ler diisey
hata tespitinde kullanilabilir. Ayni zamanda SYM firetim ve iyilestirme zamanlar1 gbz Oniinde
bulundurularak test sahasina ait topografik degisikliklerin yasanip yasanmadigi, goriintii alim zamaninda

test alani iizerindeki bulutluluk gibi goriintii alimini kirletici bir kosul olup olmadigina dikkat edilmelidir.
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Chitosan(CS) and crosslinked-Chitosan (CCS) (Chitosan+Glutaraldehite) were
utilized as adsorbents to remove acid red1(AR1) from aqueous solution by
adsorption. Batch experiments were conducted to study initial concentration of
adsorbate and temperature on dye adsorption. The kinetic data obtained from
different batch experiments were analyzed using pseudo first-order and pseudo
second-order and Weber-Morris equations, and the rate constants of first-order
adsorption (kpf), the rate constants of second-order adsorption (kps) and
intraparticle diffusion rate constants (kid) at these concentrations and
temperatures were calculated, respectively.

Key words: chitosan, adsorption, acid red1
1.Introduction

Water pollution by dyes that affect human health by their carcinogenic and mutagenic properties;
through the discharge of industrial effluents is a worldwide environmental problem. Adsorption using low-
cost adsorbents is one of the most economically and viable method for dyeing wastewater decontamination.

Chitosan, a natural polymer that can be obtained from crab shells, shrimps and insects is be an
excellent biosorbent for removal of metal ions and dyes from wastewaters. The main advantages of chitosan
sorbents are their nontoxicity, high efficiency,biodegradability and low cost [1-3]. Chitosan possesses
various functional groups in its structure such as amine, hydroxyl and acetamide group that can be involved
in sorption process. However, chitosan still has some drawbacks such as lower stability that is a result of its
hydrophillicity nature and pH sensitivity. Various chitosan based composites have been designed to
overcome these problems. Integration of an adsorbent with other materials through methods such as grafting,
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impregnation, chelation and crosslinking has better adsorption properties than the individual components
effects [4-6]. Composite adsorbents can be prepared with the sole aim of enhancing their selectivity,
regeneration, surface area, mechanical strength and surface chemistry amongst others.

2.Results And Findings
2.1.Effects of Initial Dye Concentration

Effects of initial dye concentration results for AR1 sorption on CSC are plotted in Fig. 2. Data shows
increasing in sorption of AR1 with an increasing in the initial dye concentration (Co) from 50 to 200 mgL-
1.The sme results has founded in reactive red 120 adsorption onto chitosan-Fe(lIl)-crosslinked [7-8].
Adsorption increases rapidly at the beginning than, adsorption increses gradually and finally, the
equilibrium state indicates that the adsorbent reached saturation. Therefore, the highest adsorption capacity
is found at concentration of 200 mgL-1.The adsorption equilibrium was reached after 6 h depending on the
initial dye concentration (Fig.1 and Fig.2).
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Figure 1. Adsorption Capacity of AR1 with Chitosan (CS) and Crosslinked-Chitosan (CCS)
(T=298 K, m=0.025¢g, V=50 mL)
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Figure 2. Influence Initial Dye Concentration on Adsorption of AR1 on CCS

(T=298 K, m=0.025g, V=50 mL)

2.2.Adsorption Kinetics

INESEG

The kinetics behavior of adsorption process were studied with 298 K, three different initial concentration
(50, 100, 200 mgL-1) and initial concentration 100 mgL-1, three different temperatures (298, 308, 318 K)
(Fig.3 and Fig.4). In order to examine the control mechanisms of adsorption process of dye, several kinetic
models were used for experimental data. The pseudo-firs-order, pseudo-second-order and intraparticle
models were used and constants of these models were calculated (Table 1). According to Table 1, it can be
observed that in all initial concentrations and temperatures pseudo-second-order show a good fit with
experimental data (R2>0.99).
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Figure 3. (a) Pseudo-first-order, (b) pseudo-second-order and (c) intraparticle diffusion kinetic plots of AR1 onto CCS
(T=298 K, m=0.025g, V=50 mL)
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Figure 4. (a) Pseudo-first-order, (b) pseudo-second-order and (c) intraparticle diffusion kinetic plots of AR1 onto CCS
(Co=100 mgL*, m=0.025g, V=50 mL)
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Model Coefficients Co (maL?)
50 100 200
pseudo-first- Qe (mag™?) 109.80 11855 147.94
order Kot (dak™) 0.60 0.66 0.64
R? 0.9783 0.9756 0.9746
Pseudo- de (Mmag™) 119.05 144.93 185.19
second-order Kns 65.79 158.73 208.33
R? 0.9915 0.9986 0.9993
Intraparticle Kig (mag™t 12.94 12.63 13.38
R? 0.9617 0.9424 0.9289
T(K)
298 308 318
pseudo-first- Qe (mag?) 118.55 122.94 185.65
order Kot (dak™t) 0.66 0.64 0.87
R? 0.9584 0.9197 0.9843
Pseudo- 0e (maa™) 158.73 185.19 200.00
second-order k"; .18 4.2 215
R 0.9986 0.9992 0.9991
Intraparticle Kig (magt 12.93 12.63 13.38
R? 0.9617 0.9424 0.9289

Table 1. Kinetics Parameters of the Dye AR1 by the CCS

9. Conclusion

In the present work, CCS composite was prepared at optimum conditions by ionic gelation method
for adsorption of AR1. Adsorption of AR1lonto CCS composite was better than chitosan. Likewise, the use
of crosslinking agent makes available to improve the dissolubility of chitosan composites in acidic medium.
The kinetic results show that the pseudo-second-order model best followed with correlation coefficients
(R2>0.99). Activation energy (Ea) is found 19.05 kJ/mol (<20kJ/mol), so adsorption of AR1 onto CCS is
physisorption.
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It is known that atmosphere is a dynamical system that constantly changing and
moving. It is a very difficult problem to completely determine and explain the
change in the atmosphere. But the mathematical models can help us to understand
and explain the dynamical processes in the atmosphere. Examination of the
movements of the atmosphere is one of the most exciting applications of chaos
theory. The main goals of this presentation will be try to discuss the effect of chaos
theory on the predictability of the atmosphere. For this purpose, we focus on one
of the most specific examples of atmosphere events, is global climate change.

Keywords: atmosphere, chaos, autonomous
1. Introduction

It is well known that a periodic motion is predictable and repeats itself. It returns to a specific position
with the same velocity. But a regular motion defines only a small part of all possible sustained motion. Most
systems exhibit irregular behaviors. The irregular behaviors are produced by a deterministic system and
unpredictable in the long-range. Chaos is about the irregular behaviors of a deterministic system. Contrary
to popular belief, chaos theory interest deterministic systems, i.e. the initial condition is known exactly and
the future state can be predicted theoretically [1]. But these systems are predictable just for a while and then
become to random. Today it is known that chaos theory play an important role in nonlinear science. It has
applications in several disciplines, including physics, mathematics, sociology, environmental science,
meteorology.

Chaotic behaviors also exist in many natural systems, such as atmosphere. It is known that atmosphere
is an autonomous dynamical system [2]. Because of the existence many variables, such systems are rather
difficult to model and study numerically. The numerical methods in solving such problems have become
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more relevant with the increase of computational possibilities. The development of computer technology
together with theoretical observations makes it possible to study the autonomous dynamic structure of the
atmosphere.

The signs of the global climate change are followed with anxiety. Scientist try to best to improve
some mathematical tools and simulation model to predict not only global but also local effects of the global
climate change. As well known, the near future of the atmospheric system is determined by physical laws
and predictable but it is difficult to extend of this predictability of the daily forecasting up to two or three
weeks [3]. The long-term forecasting expands predicting the average values in a definite period, such as
the monthly averaged anomalies of temperature [4]. The annual temperature anomalies between 1880-2014
are investigated in the paper exemplary. The used data are taken from the CDIAC.

2. Lorenz Model

As well known, it is a very difficult problem to completely determine the dynamical structure of the
atmosphere. But the mathematical models can help us to understand and explain the dynamical processes in
the atmosphere. Such a model was created by Lorenz in 1961. The Lorenz equations define an autonomous
dynamical system [5].

Lorenz modeled the atmospheric circulation as a 2D flow of an incompressible fluid in a 3D heated layer.
Starting from the hydrodynamic equations, he arrived at a set of three nonlinear autonomous differential
equations;

Lorenz was aware that the atmosphere behaved as a turbulent fluid and governed by a nonlinear differential
equations system that highly sensitive to initial conditions. He has reduced the complex equations system
to a simple model with only three variables, X, y, z. These three variables, and represent the state of the
Earth’s atmosphere, the state space is R3 [6].
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Two random points near to each other represent almost similar weather conditions. From nearly the same
starting point, Lorenz saw his computer produce patterns that grew farther and farther away until all
similarity disappeared.

3. Global Climate Change

It is well known that the global climate change is one of the most important interests of the scientist.
According to the geological and stratigraphic researches, there have been important global climate changes
in our world as far as the present day[7]. For example, between 11,000 and 10,000 years (9,000-8,000 BC)
has been a rapid climate change[8]. Recent studies have shown that a change of 6 degrees centigrade in the
northern hemisphere temperature causes severe changes in the climate. Increase of sea water levels, annual
temperature increase, reduction of glaciers and snow cover on high mountain peaks as glaciers melt away
towards the poles, propagation of tropical plants and fish to the poles, decrease of delicate bird species
sensitive to airborne contaminants and so on are some important signs and effects of global climate change
[9]. Of course, one of the most important causes is human activity. Scientist try the best to improve some
mathematical tools and simulation models to predict not only global but also local effects of the global
climate change. In the paper, we deal annual temperature anomalies as one of the effects of global climate
change.

4, Numerical Results

Below, the plots of annual and hemispheric annual temperature anomalies from land and ocean observations
are given between 1880-2014. The used data are taken from the CDIAC [10]. The plots show us that the
temperature anomalies are increasing year by year.
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Figure 2. Annual Temperature Anomalies from Land Observations, 1880-2014
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Figure 3. Annual Temperature Anomalies from Land and Ocean Observations, 1880-2014
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Figure 4. Hemispheric Annual Temperature Anomalies from Land and Ocean Observations, 1880-2014
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5. Conclusion

The evolution of the movements in the atmosphere may be entirely different for the two initial values
with small differences. In other words, the very small differences in the weather conditions can cause very
different weather conditions that can not be predicted in the atmosphere. The limit of predictability of the
small differences in the initial conditions of the atmosphere is also called the "butterfly effect”. The biggest
problem is that the meteorological parameters can not be accurately measured at all. Temperature, pressure
and similar variables are measured approximately at very infrequent locations with the meteorological
instruments. These missing and incorrectly measured parameters are used by meteorologists as initial values
in weather forecasts. In this case, there can be a difference between the actual values and the values used as
initial values. In such a case, even if all the physical laws that controlling the atmosphere are known, the
prediction may be entirely different due to the chaotic attractor. This is a feature of chaotic systems; the
difference between the actual and the used initial values grows over time in the models and limits our ability
to predict the system's movements [2].

In this paper, we consider global climate change as one of the most specific examples of atmosphere
events. In the light of the plots, we can conclude that the temperature anomalies are increasing year by year.
These anomalies can affect the dynamical structure of atmosphere. Such effects may cause the several times
larger chaotic fluctuations in the nature of atmosphere[1]. This might allow one to establish some theories
to understand the effects of the global climate change on certain sensitive structures. As is known, nonlinear
dynamical systems are governed by rather complex physical processes. The atmosphere is a highly
dynamical system. Due to the nonlinear structure of atmosphere, the climate change should sensitively
change the global climate behaviours from the regularity to chaos. Ongoing studies will bring a better
description on this subject.
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Abstract:Ornamental plants which are grown as house plants, landscaping plants or for
horticultural purposes mostly because of the leaves and the flowers that attract people. The
improtance of ornamental plants increased in our urban life today. Because people may
expreince a great socialepression due to the fact that they become exposed to many
negative factors in the social life of a metropolitan city. By taking this aspect into the
account, in the developing understanding of the modern city, mayors and city planners are
now planning more livable cities with an increased amount of green fields. For this
purpose, we have to allocate more space to the ornamental and landscape plants. However,
a number of problems is faced in the cultivation of ornamental plants. In particular, weeds,
diseases and pests are important topics in the cultivation of ornamental plants. If we do
not fight against the weeds, diseases and pests, we would be unsuccessful in growing
ornamental plants. A highly significant amount of damage caused by weeds is concerned
in the cultivation of ornamental plants. Especially considering the fact that weeds can
consume 3-4 times more water, organic and inorganic nutrients compared to ornamental
plants. of 104 species of weeds detected in Adana Region, 1 of them was Pterydophyta, 19
were Monocotyledons, and 84 were Dicotyledon. An avarage of 116.139 number of weeds
per metersquare were detected in the region. The highest density (165.390 number/m2) of
weed species was found in Adana Metropolitan Municipality center, followed by Cukurova
(114.159), Seyhan (113.030), Yiiregir (106.164), Kozan (99.896) and Ceyhan (98.199)
districts, respectively. The narrow leaved weeds which were found to be in the highest
density (weed average>10) in ornamental plants growing areas of Adana region; Cynodon
dactylon, Agropyron repens, Setaria viridis, Digitaria sanguinalis. Broad leaf weeds;
Taraxacum officinale and Portulaca oleracea..

Key words: Ornamental plants, family, weed species and density

6. Introduction

Ornamental plants which are grown as house plants, landscaping plants or for horticultural
purposes mostly because of the leaves and the flowers that attract people. Ornamental plant sector has
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an important place in plant production. It is considered as an effective sector that adds values to the
economy and provides a great employment. Ornamental plants are produced in more than 50 countries
around the globe. Turkey, with its diverse ecological and soil properties, has the potential to become a
significant production center for ornamentals. It has been estimated that Turkey’s ornamental producing
capacity reaches up to 600 million dollars, of which 100 to 150 million dollars are obtained through
imports. Ornamental plants are a good alternative in Turkey’s agriculture thanks to the country’s rich
climate, soil, water and microclimatic properties [1]. For exterior space, Adana region is a place where
almost all phanerogams, crytogams and fruits can be grown along with some Mediterranean plant
varieties at international strandards.

In today’s urban life, the importance of ornamental plants increased because people may
experience a great social (mental) depression due to the fact that they become exposed to many negative
factors (air pollution, noise pollution, work-related stress) in the social life of a metropolitan city. For
the solution of sociological and psychological problems resulted from these kinds of problems, the
streets, alleys, refuges, intersections and the roadways with landscape designs that calm people’s minds
by their beautiful and attractive appearances and odors become increasingly important. It has been
known that being exposed to the neat and nice appearance of the parks, gardens and plants while starting
the day in the morning has a positive impact on peoples psychologies. In the past, gardening and
landscaping works in the cities have been largely ignored, but now, considering the recent conditions of
the urban life, they began to be taken seriously. Today, stress has been shown to be the reason of many
human diseases. Not only do ornamental plants (flowers, trees, shrubs and plants in the form of trees)
and grass fields provide the image of the city with an extra beauty, but also the fact that they contribute
very positively to human psychology have been continuously expressed by medical experts. By taking
this aspect into the account, in the developing understanding of the modern city, mayors and city.

Planners are now planning more livable cities with an increased amount of green fields. We are
obliged to provide our people with more beautiful and aesthetic living areas by preparing a 50-year
master plan. For this purpose, we have to allocate more space to the ornamental and landscape plants.
However, a number of problems is faced in the cultivation of ornamental plants. In particular, weeds,
diseases and pests are important topics in the cultivation of ornamental plants. If we do not control
against the weeds, diseases and pests, we would be unsuccessful in growing ornamental plants. In the
scope of this project, the damages caused by the weeds common among ornamental plants were
investigated. A highly significant amount of damage caused by weeds is concerned in the cultivation of
ornamental plants. Especially considering the fact that weeds can consume 3-4 times more water,
organic and inorganic nutrients compared to ornamental plants. Convolvulus species are especially
dangerous not only because they can consume more nutritional elements and water compared to the
ornamental but also they grow by clinging to the host’s transmission harnesses. Therefore, it causes a
great amount of stress on the plant. Agropyron repens participates to plants food and water by taking a
higher amount of them from the soil. Besides, Agropyronrepens, Cynodon dactylon, Sorghum halepense
and Phragmites australis cause a disadvantageous effect on the ornamental plant by blocking the growth
of the plant root and also showing a allelopathic impact. In addition to the direct negative effects of the
weeds on the ornamental, they can harm the plant indirectly by playing a role as a secondary host for
certain diseases and pests. Some weed species such as Malvaneglecta, Convolvulus spp., Sonchus
oleraceus and Sorghum halepense are the intermediate hosts of certain fungal pathogens such as
Erysiphe spp. and Puccinia spp. Thereby causing them to infect the ornamental plant and to spread. The
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weed species, Sonchus oleraceus, Sorghum halepense and Phragmites australis are the secondary hosts
of Aphis spp., Empoasca spp., which help them infect the ornamentals and cause an epidemic [2]. In
the fields he investigated to determined 43 weed species and found that, as the chemical intervention the
combination of 2,4-D Amin+Dicamba was effective against Taraxacum officinale, Trifolium spp.,
Plantago spp. and Medicago sativa [3]. The most common weed species seen in Ankara city center was
Trifolium repens, while Taraxacum spp. was detected as the second most common [4]. As a part of the
control against the weed, found that Trifolium spp. and Taraxacum spp. were amongst the weed, besides
the other weeds such as Plantago spp., Convolvulus arvensis, Agropyron repens and Acroptilon repens
could also be observed albeit in small quantities [5,6]. Additionally, they realized Glyphosatei was
effective againstthe species found in the areas to be grassed, Agropyron repens, Cynodon dactylon,
Acroptilon repens and Taraxacum spp. The weeds detected in the conditions of Central Anatolia were
Acroptilon repens (L.) D. C., Agropyron repens L., Amaranthus albusL., Amaranthus viridis L.,
Chenopodium album L., Convolvulus arvensis L., Malva neglecta L., Portulaca oleracea L. and
Tribulus terrestris L. [7]. At the end of the survey conducted in the grass of Sabiha Gokcen Airport, 25
species and 26 genus of weed from 16 different familias were detected. These species were Anagallis
arvensis, Chenopodium album, Convolvulus arvensis, Matricaria chamomilla, Plantago lanceolata,
Polygonum spp., Trifolium repens, Erigeron canadensis, Medicago sativa and Plantago major [8].

First mowing fastens the plant spread, tillering and becoming more frequent. Mowing should be
performed before the plants grow too tall. If moving is performed late, the bottom part of the grass
becomes pallid. The time of the first mow depends on the species. However, in general, it is suitable for
most grasses to be mowed when they reach 6 to 8 cm of height. It is usually recommended to leave the
2/3 of the grass un-mowed, i.e. mowing the grass at 4 to 5 cm from ground. Deep mowing causes the
vegetation cover to lose its frequency. In light soils, rubbing before the first mow helps the plants remain
attached to the ground. Sometimes, rubbing again after the mow gives a strengthening impact on the
contact of plant roots with the soil. However, rubbing should be performed when the soil is dry. Rubbing
might cause problem on wet and heavy soils [9]. It is rather expensive to constitute the lawns. Therefore,
these areas need to be protected and the control against weeds are crucial for them to be long lasting.
When left disturbed, weeds cause the grass to weaken by using their nutrition and water sources. Some
weed species make the lawn disappear by dominating the area. They may ruin the appearance and
increase the expense of maintenance. Although many species of weed may be present in the lawns,
especially the biennial and perennial ones in the form of rosettes cause the biggest problems. Of these
kinds of weeds, the most dangerous species for the lawn are Taraxacum officinale Wigg., Plantago spp.,
Convolvulus arvensis L., Capsella bursa-pastoris L. and Trifolium spp. [10]. Some of the weeds that
are problematic in the growth of tulip, clove and gladiola in Turkey. Amaranthus retroflexus L,
Amaranthus viridis L, Cynodon dactylon, Agropyron repens (L.) P.Beauv., Setaria viridis, Taraxacum
officinale, Portulaca oleracea L., Digitaria sanguinalis (L.) Scop.,Cyperus rotundus L., Sorghum
halepense, Bromus tectorum, Rumex crispus L., Alopecurus myosuroides, Echinochloa crus-galli (L.)
P. Beauv., Lactuca serriola L., Solanum nigrum, Malva neglecta, Chenopodium album L., Convolvulus
arvensis, Avena sterilis L., Convolvulus sepium, Xanthium strumarium L. and Oxalis corniculata [11].
The species used for the constitution of lawns; Festuca rubra, Zoysia spp., Poa pratensis, Festuca
arundinacae, Cynadon dactylon, Agrostis tenius and Lolium perene [12].
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7. Methods

2.1.Used methods

The survey study was conducted in Adana region's (Adana Metropolitan Municipality, Aladag,
Ceyhan, Cukurova, Feke, Imamoglu, Karaisal, Karatas, Kozan, Pozanti, Saimbeyli, Saricam, Seyhan,
Tufanbeyli, Yumurtalik and Yiiregir) ornamental plants area in 2016. The region was divided 16 regions
by considering region’s ornamental plants area ranges and in a certain amount of examples from each
region was taken as represent aforesaid region. It was considered that distance of studied orchards is at
least 3 km and removing side affects by starting 15 m inside of the orchard side. In the survey study, a
census was took by drawing a frame for 1 m? 4 times in 1 decare area [13]. Number of weeds in m? was
calculated by going into total number of all species in 1m? area to total studied area. In the survey area,
large leafed weeds were considered as plant, lanceolate leafed weeds were considered by counting stems
and written on questionnaries. Species, numbers and coverage of weeds were written down and
frequency of occurrence, number of plant and general coverage of obtained datas were calculated by
using the following formulas [14]. Weed density was calculated via Density =B/n formula [15]. In the
formula; B= Total weeds number in the taken example, n= Number of taken example. Frequency of
occurrence (F.O.); the value that shows that a weed's seen rate inside how percent of studied farms about
this weed, and calculated with following formula. Frequency of occurrence (%)= n/mx100, n: Number
of farms where one species is in, m: Total number of farm that measured. Species Coverage (T.K.A.):
It is expressed as average value that any species of weed covered surface. G.K.A (%)= T.K.A./m.
G.K.A.: General coverage, m: Total number of exemplifications. Determined to Turkish names weeds
the benefiting from [16] and [17] is stated in the results section.

It can not be diagnosed during a survey made herbarium samples taken weeds after in Faculty
of Agriculture, Department of Plant Protection in KSU was diagnosed in Herbology laboratory. In the
identification of weed species usually can not be diagnosed which was identified using in the field as a
source of water weeds "Water Weeds" [18] and "Flora of Turkey" book [19].

As suggested by Ustuner and Giincan [20], density scale was used as follows;

Density scale,

A. High dense (The average plant more than 10)

B. Dense (The average plant 1-10 between)

C. Mid dense (The average plant 0.1-1)

D. Low dense (The average plant 0.01t0 0.1)

E. Scarce (The average plant less than 0.01)

The survey study was conducted in accordance with stated place and frame number in Table 1 in Adana
regions.

Tablel.Studied Regions, Ornamental Plants Areas are and Number of Drawn Frame in Adana Region

Regions Ornamental Plantsarea | The Number of Frames
(da) Discarded (number)
Adana 93 32
Aladag 0 -
Ceyhan 3 9
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Cukurova
Feke
Imamoglu
Karaisali
Karatas
Kozan
Pozanti
Saimbeyli
Saricam
Seyhan
Tufanbeyli
Yumurtalik
Yiiregir
Total 113 80

AIO|O|O01|O|O|O|M~|O|O|O|O|>
1

2.2.Materials used in the study

These materials are garden plants (ornamentals) and weeds. According to this research plan, it
was conducted in the municipality of parks and gardens of (Adana Metropolitan Municipality, Aladag,
Ceyhan, Cukurova, Feke, 1marnoglu, Karaisali, Karatas, Kozan, Pozanti, Saimbeyli, Saricam, Seyhan,
Tufanbeyli, Yumurtalik and Yiiregir).

2.3.Geographical features of the research area

Adana province south of the Mediterranean, while the north west Nigde and Kayseri, Mersin
province, north-east of Kahramanmaras, Osmaniye is located to the east and south east of the province
of Hatay. Adana, located south of the Anatolian peninsula and the Mediterranean coast is situated
between 34°48-36°41 east longitude and 36°30-38°25 north latitude. The Mediterranean climate
prevails in the region,winters are mild and rainy, summers are hot and dry.

8. Results And Findings

At the result of survey, The weed species were detected 104 different species that belonging to
32 family in the park and gardens in Adana region. These weeds were belonged to 1 pterophyta
(Pterydophyta), 21 monocots (monokotiledon) and 82 dicots (dikotiledon). The weed density was
determined approximate 116.139 (piece/m?) per square meter in Adana region. In this region, different
32 family were detected (Table 2). Tehese; Equisetaceae, Amaryllidaceae, Cyperaceae, Gramineae
(Poaceae), Amaranthaceae, Apiaceae (Umbelliferae), Boraginaceae, Caryophyllaceae, Chenopodiaceae,
Compositae (Asteraceae), Convolvulaceae, Cruciferae (Brassicaceae), Cuscutaceae, Euphorbiaceae,
Fabaceae (Leguminosae), Geraniaceae, Hypericaceae (Guttiferae), Labiatae (Lamiaceae), Malvaceae,
Oxalidaceae, Papaveraceae, Plantaginaceae, Polygonaceae, Portulacaceae, Primulaceae,
Ranunculaceae, Rosaceae, Rubiaceae, Scrophulariaceae (Scrophyllaceae), Solanaceae, Urticaceae and
Zygophyhllaceae, respectively.
The weed density was detected the highest dense 165.390 (piece/m?) per square meter for Adana
Metropolitan Municipality in the center and this was followed by Cukurova 114.159 (piece/m?), Seyhan
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113.030 (piece/m?), Yiiregir 106.164 (piece/m?), Kozan 99.896 (piece/m?) and Ceyhan 98.199
(piece/m?) respectively.

In Adana region's in park and garden plants average that density of weeds were found per meter
square; The weed was detected high dense that Agropyron repens (L.) P. Beauv.(11.758 piece plant/m?
), Cynodon dactylon (L.) Pers.( 10.805), Setaria viridis (L.) P. Beauv. (10.524), Digiteria sangunialis
(L.) Scop. (10.211), Taraxacum officinale F.H.Wigg.and (10.090) (avarege weed in m?>10); It was
found dense Portulaca oleracea L. (9.081), Cyperus rotundus L.(7.086), Sorghum halepense (L.) Pers.
(6.609), Rumex crispus L. (5.597), Bromus tectorum L. (5.535), Alopecurus myosuroides Huds. (5.157),
Echinochloa crus-galli (L.) P. Beauv. (2.693), Malva neglecta (2.294), ), Amaranthus retroflexus L
(1.801), Solanum nigrum (1.749), Chenopodium album L (1.657),Avena sterilis L.(1.548 (average weed
in m? 1-10) in ornamental plants field.

Frequency of occurrence for weeds in the region; While A. repens (L.) P. Beauv., C. dactylon
(L.) Pers.,D. sanguinalis (L) Scop., S. viridis and S. halepenseare seen more than 50% in 6 district and
C. rotundus L. is seen more than 50% one district.

In terms of coverage, the rate in the weeds species occurance, A. repens (L.) P. Beauv., C. dactylon (L.)
Pers.,D. sanguinalis (L) Scop., S. viridis, S. halepense and C. rotundus L. were determined to be within
a range of 25-35% while below 25% other species in the study.

Table 2. The Number Of Species And Family Were Problem Weeds in Grown Of Ornamental Plants
According To Districts

Regions Family number Species humber
Adana 32 104
Ceyhan 23 72
Cukurova 19 60
Kozan 22 61
Seyhan 25 65
Yiiregir 25 65

Survey results was evaluated separately that was did in Adana region 6 district. These are;

In Adana Metropolitan Municipality, 104 different weeds from 32 families that can be recognised were
seen of ornamental plants grown areas. In this region, It was determined high dense 12.691 (piece
plant/m?) Cynodon dactylon, 11.826 Agropyron repens, 11.583 Setaria viridis, 11.205 Taraxacum
officinale, 11.084 Portulaca oleracea and 10.654 Digitaria sanguinalis (average weed in m>>10); dense
9.871 (piece plant/m?) Cyperus rotundus, 9.482 Sorghum halepense, 7.894 Bromus tectorum, 7.351
Rumex crispus, 6.689 Alopecurus myosuroides, 6.462 Echinochloa crus-galli, 3.568 Lactuca serriola,
3.482 Solanum nigrum, 3.475 Malva neglecta, 3.314 Amaranthus retroflexus, 2.925 Chenopodium
album, 2.836 Convolvulus arvensis, 1.352 Avena sterilis, 1.294 Convolvulus sepium and 1.150 Xanthium
strumarium (average weed in m? 1-10) in Table 3.

The maximum frequency occurrence for weed species was; 53.8% for A. repens, 52.7% for P.
oleracea, 52.1% for C. dactylon, 51.4% for T. officinale, 50.9% for S. viridis, 50.5% for D. sanguinalis
and 50.2% for C. rotundus.

General coverage of weeds were 34.1% for P. oleracea, 32.3% for T. officinale, 29.8% for A.
repens, 28.2% for S. halepense, 27.9% for D. sanguinalis, 27.2% for C. dactylon, 26.8% for C. rotundus
and 25.6% for S. viridis.
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Table 3. Weed Density That Viewed As Significant, Frequency Occurrence (%) And General Coverage
(%) 1 Ornamental Plants Grown Areas

Weeds species Density (weed/m?) Frequency(%) ;Zoverage(%
Cynodondactylon 12.691 52.1 27.2
Agropyronrepens (L.) P.Beauv. 11.826 53.8 29.8
Setariaviridis 11.583 50.9 25.6
Taraxacumofficinale 11.205 51.4 32.3
Portulacaoleraceal.. 11.084 52.7 34.1
Digitariasanguinalis (L) Scop. 10.654 50.5 27.9
CyperusrotundusL. 9.871 50.2 26.8
Sorghum halepense 9.482 32.5 28.2
Bromus tectorum L. 7.894 27.4 21.6
RumexcrispusL 7.351 14.2 19.3
AlopecurusmyosuroidesHuds. 6.689 13.9 125
Echinochloa crus-galli (L) 6.462 11.2 10.8

P.Beauv.
Lactucaserriola L. 3.568 7.6 8.2
Solanumnigrum 3.482 6.8 7.1
Malvaneglecta 3.475 6.5 7.0
Amaranthusretroflexus L 3.314 6.2 6.8
Chenopodium album L. 2.925 6.1 6.4
Convolvulus arvensis L. 2.836 5.8 8.3
Avenasterilis L. 1.352 4.7 6.9
Convolvulus sepium 1.294 3.9 51
Xanthium strumariumL. 1.150 2.1 5.5

In Ceyhan, 72 different weeds from 23 families that can be recognised were seen of ornamental
plants grown areas. In this region, It was determined high dense 12.148 (piece plant/m?) for C. dactylon,
11.246 A. repens, 11.187 P. oleracea, 11.120 S. viridis and 10.094 D. sanguinalis; dense 9.155 (piece
plant/m?) for T. officinale, 6.405 for C. rotundus, 5.358 for B. tectorum, 5.106 for S. halepense, 4.160
for A. myosuroides, 3.342 for R. crispus L., 2.147 for L. serriola L., 2.060 for A. sterilis, 2.050 for E.
crus-galli, 1.224 for C. album, 1.159 for M. neglecta, 1.100 for A. retroflexus and 1.090 for X.
strumarium respectively (average weed in m? 1-10).

The maximum frequency occurrence for weed species was; 52.4% for A. repens, 52.2% for P.
oleracea, 51.7% for C. dactylon, 51.1% for T. officinale, 50.8% for S. viridis, 50.2% for D. sanguinalis
and 40.4% for C. rotundus.

General coverage of weeds were 33.8% for P. oleracea, 30.3% for T. officinale, 29.8% for A. repens,
28.2% for S. halepense, 27.9% for D. sanguinalis, 28.2% for C. dactylon, 26.8% for C. rotundus and
25.6% for S. viridis respeciteviely.

In Cukurova, 60 different weeds from 19 families that can be recognised were seen of
ornamental plants grown areas. In this region, It was determined high dense 11.547 (piece plant/m?) for
T. officinale, 11.260 for A. repens, 11.048 for C. dactylon, 10.725 for S. viridis, 10.184 for P. oleracea,
10.169 for D. sanguinalis; dense 6.830 for S. halepense, 6.154 for R. crispus, 5.820 for C. rotundus,
5.589 for A. myosuroides, 4.952 for B. tectorum, 3.620 for L. serriola, 2.745 for M. neglecta, 2.183 for
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S. nigrum, 2.100 for A. retroflexus., 2.063 for E. crus-galli, 1.862 for C. album, 1.260 for A. sterilis and
1.140 for X. strumarium respectively (average weed in m? 1-10).

The maximum frequency occurrence for weed species was; 52.8% for A. repens, 51.8% for P. oleracea,
51.5% for C. dactylon, 50.7% for S. viridis, 50.5% for T. officinale and 50.1% for D. sanguinalis.

General coverage of weeds were 29.7% for T. officinale, 28.6% for A. repens, 28.4% for P.

oleracea, 28.2% for S. halepense, 26.8% for C. rotundus, 26.2% for C. dactylon, 25.4% for D.
sanguinalis and 25.1% for S. viridis.
In Kozan, 61 different weeds from 22 families that can be recognised were seen of ornamental plants
grown areas. In this region, It was determined high dense 13.145 (piece plant/m?) for A. repens, 11.218
for D. sanguinalis and 11.120 for S. viridis; dense 9.356 for C. dactylon, 8.100 for S. halepense, 7.405
for C. rotundus, 6.580 for B. tectorum, 5.187 for P. oleracea, 5.159 for T. officinale, 4.346 for R. crispus,
4.120 for A. myosuroides, 2.470 for L. serriola, 1.596 for M. neglecta, 1.148 for S. nigrum, 2.000 for A.
sterilis, 1.506 for E. crus-galli, 1.310 for C. arvensis and 1.110 for A. retroflexus respecitvely.

The maximum frequency occurrence for weed species was; 51.8% for A. repens, 51.6% for D.
sanguinalis, 50.4% for S. viridis, 50.1% for C. dactylon, 50.0% for S. halepense and 25.3% for C.
rotundus.

General coverage of weeds were 32.1% for A. repens, 31.6% for D. sanguinalis, 29.2% for S.

halepense, 28.0% for S. viridis, 26.9% for C. dactylon and 25.8% for C. rotundus.
In Seyhan, 65 different weeds from 25 families that can be recognised were seen of ornamental plants
grown areas. In this region, It was determined high dense 12.320 (piece plant/m?) for T. officinale,
11.548 for C. dactylon, 10.962 for D. sanguinalis, 10.826 for A. repens and 10.475 for S. viridis; dense
8.780 (piece plant/m?) for C. rotundus. 8.283 for P.oleracea, 7.189 for A. myosuroides, 5.856 for R.
crispus, 5.830 for S. halepense, 3.895 for B. tectorum, 2.375 for M. neglecta, 2.116 for A. retroflexus,
2.067 for E. crus-galli, 1.786 for C. album, 1.460 for A. sterilis, 1.435 for C. arvensis, 1.243 for X.
strumarium, 1.185 for S. nigrum and 1.162 for L. serriola respecitvely.

The maximum frequency occurrence for weed species was; 52.7% for T. officinale, 51.6% for
C. dactylon, 51.20% for D. sanguinalis, 50.9% for A. repens, 50.3% for S. viridis, 36.2% for C. rotundus
and 27.5% for P. oleracea.

General coverage of weeds were 35.4% for T. officinale 32.1% for C. dactylon, 30.6% for D.
sanguinalis, 29.8% for A. repens, 29.0% for S. viridis, 25.7% for C. rotundus and 24.6% for P. oleracea
respectively.

In Yiiregir, 65 different weeds from 25 families that can be recognised were seen of ornamental
plants grown areas. In this region, It was determined high dense 11.248 (piece plant/m?) for A. repens,
11.159 for T. officinale, 10.184 for P. oleracea, 10.125 for S. viridis and 10.042 for C. dactylon; dense
9.169 for D. sanguinalis, 6.534 for R. crispus, 4.532 for B. tectorum, 4.310 for S. halepense, 4.240 for
C. rotundus, 3.240 for L. serriola, 3.196 for A. myosuroides, 2.415 for M. neglecta, 2.384 for S. nigrum,
2.014 for E. crus-galli, 1.826 for C. album, 1.543 for C. arvensis, 1.160 for A. sterilis, 1.070 for A.
retroflexus and 1.040 for X. strumarium respectively (Table 4).
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Table 4. Weed Species, Density and Family According to in Field Survey

Vv

INESEG

Adana Metropolitan Regions Density(piecepl
Municipality ant/m?)
Weedspecies and family | Adana Ceyh | Cukur | Koz | Seyh | Yiregir
Metropo | an ova an an
litan
Municip
ality
PTERIDOPHYTA
Familya: Equisetaceae
Equisetum arvense L. 0,980 0 0 0 0,001 |0 0,1635
MONOCOTYLEDON
EAE
Familya:Liliaceae
(Amaryllidaceae)
Allium rotundum 0,492 0 0 0 0 0,018 0,085
Allium vinealeL. 0,640 0 0 0 0 0 0,10666
Familya: Cyperaceae
Cyperus rotundusL. 9,871 6,40 | 5,820 | 7,40 | 8,780 | 4,240 7,08683
5 5
Familya:  Gramineae
(Poaceae)
Aegilops columnaris | 0,865 0,21 {0,019 |0 0 0 0,183
ZHUK. 4
Agropyron repens (L. | 11,826 12,2 | 11,260 | 13,1 | 10,82 | 11,248 11,7585
P.Beauv. 46 45 6
Alopecurus 6,689 4,16 |5,589 |4,12 | 7,189 | 3,196 5,15716
myosuroidesHuds. 0 0
Avena sterilis L. 1,352 2,06 | 1,260 |2,00 | 1,460 | 1,160 1,54866
0 0
Bromus arvensisL. 0,482 0,01 | 0,041 |0,00 |0 0 0,0905
7 3
Bromus tectorum L. 7,894 535 | 4,952 |6,58 | 3895|4532 5,53516
8 0
Cynodon dactylon (L.) | 12,691 10,1 | 11,048 | 9,35 | 11,54 | 10,042 10,8055
Pers. 48 6 8
Dactylis glomeratalL. 0,859 0,25 | 0,573 | 0,38 | 0,004 | 0,583 0,44316
6 4
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Digitaria sanguinalis (L) | 10,654 9,09 | 10,169 | 11,2 | 10,96 | 9,169 10,211
Scop. 4 18 2
Echnicola crus-galli (L.) | 6,462 2,05 | 2,063 |150 | 2,067 2,014 2,69366
P.Beauv. 0 6
Hordeum vulgareL. 0,210 0,21 | 0,016 |0,02 | 0,001 |0 0,07683
0 4
Lolium temulentumL. 0,326 0,15 | 0,015 | 0,00 | 0,029 |0 0,08816
6 3
Phalaris canariensisL. 0,495 0,11 | 0,001 |0,01 |0,024 |0 0,10716
0 3
Pharagmites  australis | 0,317 0,06 | 0,010 | 0,01 | 0,001 | 0,057 0,078
(Cav.) Tri. ExSteudel 4 9
Poa trivialisL. 0,426 0,02 | 0,001 |0,00 |0,002|0 0,076
5 2
Setaria glauca(L.) P.| 0,568 0,11 | 0,021 |0,03 | 0,024 |0 0,12783
Beauv. 6 8
Setaria viridis (L.) P.| 11,583 9,12 | 10,725 | 11,1 | 10,47 | 10,125 10,5246
Beauv. 0 20 5
Sorghum halepense(L.) | 9,482 510 | 6,830 | 8,10 | 5,830 | 4,310 6,60966
Pers. 6 0
DICOTYLEDONEAE
Familya:Amaranthacea
e
Amaranthus 0,712 0,01 | 0,002 |0,02 | 0,018 e 010,141
blitoidesS.Wats. 5 6 ,
0
7
3
Amaranthus retroflexus | 3,314 1,10 | 2,200 | 1,11 | 2,116 | 1,070 1,80166
L. 0 0
Familya: Apiaceae
(Umbelliferae)
Caucalis platycarposL. 0,611 0 0 0 0 0 0,10183
Daucus carota L. 0,214 001 |0 00110 0 0,04183
8 9
Familya:Boraginaceae
Anchusa officinalisL. 0,315 0 0,071 |0 0 0 0,06433
Heliotropium europaeum | 0,627 0,12 | 0,002 |[0,05 |0,003|0 0,13533
L. 9 1
Familya:Caryophyllace
ae
Agrostemma githago L. | 0,218 0 0 0 0 0 0,03633
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Vaccaria 0,352 001 |0 0,02 |0 0
pyramidataMedik. 0 5 0,0645
Familya:Chenopodiace
ae
Chenopodium album L. | 2,925 1,22 | 1,862 |0,32 | 1,786 | 1,826

4 4 1,65783
Chenopodium vulvariaL. | 0,516 0 0 0 0,063 0,1158
Familya:Compositae
(Asteraceae)
Acroptilon repens (L.) | 0,538 0,11 (0 0 0 0
DC. 4 0,108667
Carduus nutansL. 0,046 0 0 0 0 0 0,007667
Centaurea solstitialis | 0,083 001 |0 00110 0,074
subsp. solstitialis 2 8 0,031167
Centaurea virgata Lam. | 0,041 0 0 0 0 0 0,006833
Chondrilla juncealL. 0,034 0 0 0 0 0 0,005667
Cichorium intybusL. 0,027 0 0 0 0 0 0,0045
Cirsium arvense (L.) | 0,098 0,01 | 0,012 | 0,01 | 0,003 | 0,082
Scop. 3 1 0,0365
Lactuca serriola L. 3,568 2,14 | 3,620 | 2,47 | 1,162 | 3,240

7 0 2,701167
Conyza canadensis(L.) | 0,056 0 0,001 | 0,02 | 0,032 | 0,095
Crom. 6 0,035
MatricariachamomillaL. | 0,480 0,12 | 0,253 | 0,21 | 0,053 | 0,357

5 8 0,247667
Senecio vulgarisL. 0,532 0 0 0 0 0 0,088667
Sonchus asper (L.) Hill. | 0,167 0,00 | 0,035 |0,01 | 0,002 | 0,063

1 4 0,047
Sonchus oleraceusL. 0,120 0,02 | 0,027 | 0,01 | 0,014 | 0,054

1 3 0,0415
Taraxacum aleppicum 0,083 0 0 0 0 0 0,013833
Taraxacum 11,205 9,15 | 11,547 | 5,15 | 12,32 | 11,159
officinaleF.H.Wigg. 5 9 0 10,09083
XanthiumstrumariumL. 1,150 1,09 | 1,140 | 0,27 | 1,243 | 1,040

0 8 0,990167
Xanthium spinosumL. 0.459 002 |0 0,00 | 0,006 | 0,014

6 2 0,0096
Familya:
Convolvulaceae
Convolvulus arvensis L. | 2,836 0,13 [ 0,435 [1,31 | 1,435 1,543

0 0 0,9706
Convolvulus sepium 1,294 0 0 0 0 0,068 0,0136
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Familya:Cruciferae(Br
assicaceae)

Brassica nigra (L.) Koch | 0,145 0 0 0 0 0 0,024167
Capsella bursa-pastoris | 0,492 0,02 | 0,001 | 0,01 |0,007 | 0,079
(L.) Medik. 8 3 0,103333
C. draba ssp draba (L.) | 0,527 0,01 | 0,012 |0,01 | 0,005 | 0,061
Desv. 2 1 0,104667
Sinapis arvensis L. 0,321 0,02 | 0,056 | 0,00 | 0,009 | 0,059

7 3 0,079167
Familya: Cuscutaceae
Cuscuta 0,814 0 0 0 0,023 | 0,042 0,1465
campestrisYuncker
Familya:
Euphorbiaceae
Euphorbia helioscopia L. | 0,135 0 0 0 0 0 0,0225
Euphorbia orientalis L. | 0,782 0,05 | 0,068 | 0,00 | 0,005 | 0,063

6 3 0,162833
Euphorbia prostrata 0,328 0,05 | 0,031 | 0,03 | 0,067 | 0,094

0 6 0,101
Familya: Fabaceae
(Leguminosae)
Medicago minima(L.) | 0,047 0 0,001 | 0,04 | 0,002 | 0,015
Bart. 2 0,017833
Medicago rigidula (L.) | 0,026 0,01 {0,002 |0 0 0
All.. 0 0,006333
Medicago sativa L. 0,451 0,01 | 0,043 |0,08 | 0,063 | 0,086

8 7 0,124667
Medicago 0,123 0,02 |0 0 0 0
truncatulaGaertn. 7 0,025
Melilotus officinalis(L.) | 0,248 0,09 | 0,002 |0,04 |0,082|0
Desr. 2 1 0,0775
Lotus corniculatusL. var. | 0,136 0 0 0 0 0
corniculatus 0,022667
Prosopis farcta(Banks et | 0,074 0,06 | 0,031 |0,08 | 0,094 | 0,051
Sol.) Mac. 2 3 0,065833
Trifolium 0,569 0,04 | 0,112 | 0,07 | 0,051 | 0,073
campestreSchreb. 5 2 0,153667
Trifolium fragiferumL. 0,218 004 [0145 |0 0 0

1 0,067333
Trifolium pratenseL. 0,785 0,37 | 0,096 | 0,08 | 0,085 | 0,647

9 6 0,346333
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Trifolium repensL. 0,864 0,27 | 0,210 | 0,19 | 0,612 | 0,711

4 2 0,477167
Vicia sativa L. 0,269 001 (0 0 0,074 | 0

8 0,060167
Vicia craccalL. 0,170 0,02 |0 0,00 | 0,005 | 0,006

1 4 0,034333
Familya: Geraniaceae
Erodium cicutarium(L.) | 0,052 0 0 0 0 0
La Herit. 0,008667
Geranium lucidumL. 0,081 0 0 0 0 0 0,0135
Familya: Hypericaceae
(Guttiferae)
Hypericum perforatum 0,013 0 0 0 0 0 0,002167
Familya: Labiatae
(Lamiaceae)
Lamium amplexicaule L. | 0,025 0 0 0,00 | 0,053 | 0,006

4 0,014667

Mentha  longifolia(L.) | 0,081 0 0 0,03 |0 0
Hudson 5 0,019333
Familya: Malvaceae
Malva neglectaWallr. 3,475 1,15 | 2,745 | 1,59 | 2,375 | 2,415

9 6 2,294167
Malva sylvestrisL. 0,852 0,04 [ 0,005 |0 0,024 | 0,007

5 0,1555
Hibiscus trionum 0,096 0,00 | 0,032 |0 0,012 | 0,053

1 0,032333
Familya: Oxalidaceae
Oxalis corniculataL. 0,042 0,00 |0 0 0,013 | 0,004 0,010667

5
Familya: Papaveraceae
Fumaria officinalis L. 0,128 004 |0 0 0 0

2 0,028333
Papaver dubium 0,463 0,14 |0 0 0 0

8 0,101833
Papaver hybridum 0,319 021 |0 0 0 0,032

3 0,094
Papaver rhoeas L. 0,680 0,35 {0,437 |0,72 | 0,613 | 0,836

9 5 0,608333

Familya:
Plantaginaceae
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Plantago lanceolata L. 0,216 0,04 | 0,081 | 0,06 | 0,034 | 0,009

1 2 0,073833
Plantago major L. 0,230 0,01 | 0,001 |O 0,061 | 0,074

2 0,063
Familya: Polygonaceae
Polygonum aviculare L. | 0,114 0,00 |0 0 0 0,043

2 0,0265
Polygonum convolvulus | 0,169 0,00 |0 0 0,005 | 0,027
L. 3 0,034
Polygonu mpersicaria L. | 0,142 0,00 |0 0 0,004 | 0,006

1 0,0255
Rumex crispusL. 7,351 3,34 | 6,154 | 4,34 | 5856 | 6,534

2 6 5,597167
Rumex tuberosus L. 0,130 0,00 0,001 |O 0 0,006

4 0,0235
Familya: Portulacaceae
Portulaca oleraceal. 11,084 9,18 | 10,184 | 5,18 | 8,283 | 10,184 9,018167

7 7
Familya: Primulaceae
Anagallis arvensis L. 0,100 0 0 0 0 0 0,016667
Familya:
Ranunculaceae
Adonis flammeaJacqg. 0,125 0,11 |0 0,00 | O 0

3 3 0,040167
Ranunculus millefoliusL. | 0,092 0 0 0 0 0 0,015333
Ranunculus arvensisL. 0,065 0 0,001 | 0,00 | 0,003 | 0,005

2 0,012667
Familya:Rosaceae
Rosa montanaChaix. 0,002 0 0 0 0 0,009 0,001833
Rubus canescens D.C. 0,001 0 0 0 0 0,007 0,001333
Familya: Rubiaceae
Galium aparineL. 0,074 0 0 0,00 | 0,004 | 0,003 0,013833
2

Familya:
Scrophulariaceae
(Scrophyllaceae)
Verbascum 0,012 0 0 0 0,001 | 0,007 0,003333
lasianthumBoiss.EX.
Bent.
Familya: Solanacea
Solanum nigrumL. 3,482 0,11 | 2,183 | 1,14 | 1,185 | 2,384 1,749333

4 8
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Familya: Urticaceae

Urtica urens L. 0,326 0,00 | 0,002 | 0,00 | 0,002 | 0,005 0,056167
1 1

Familya:Zygophyhllace

ae

Tribulus terrestrisL. 0,518 0,00 | 0,003 | 0,00 | 0,007 | 0,006
2 2 0,089667

Total density 165,39 98,1 | 114,15|99,8 | 113,0 | 106,164 | 116,1397

99 9 96 30

The maximum frequency occurrence for weed species was; 52.7% forA. repens, 52.3% for T.
officinale, 52.1% for P. oleracea, 51.9% for S. viridis, 51.6% for C. dactylon and 50.8% for D.
sanguinalis.

General coverage of weeds were 34.2% for T. officinale, 33.5% for P. oleracea, 32.1% for A.

repens, 30.4% for C. dactylon, 29.8% for D. sanguinalis and 27.1% for S. viridis respectively.

In this study, weed species have been identified that with shows great similarities with Tastan
and Ercis [4], Sozeri et al., [7], Ulug et al., [17], Kitis, [10], Glincan and Karaca [11], Giincan [2]. But
Weed frequency of occurence, general coverage, the type and intensity may varies depending from

region to region, ecological characteristics, soil structure, the types of crops grown and altitude.

Recommendations

The soil to be used for ornamental plant growth should be treated with pre-sowing or pre-
planting herbicides. The herbicides should not be used only in the area of planting. The spaces between
parcells must also be treated. Sowing and planting date must be determined by considering the effective

duration of the herbicide used. Other control methods with weeds;

2.1.Weeds control methods

Weeds have the capability of germinating earlier compared to ornamental plants. Their riding
lawn capacity is quite high as well. The harm of the weeds on ornamental plants can be classified into
two types; primary and secondary. Primary harm is that weeds, thanks to their strong root system and

the ability to grow fast, use the nutritions (nitrogen, phosphor, potasium, iron zinc, etc.) and water
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required for the growth of ornamentals and grass. They may even consume 3 to four times more of them
compared to landscaping plants. Secondary harm is done by blocking humidity and the light needed by

ornamentals because of the fact that weeds’ above-soil section grow too fast (vegatatively).

2.2.Cultural control method Protective precautions

In order to prevent weeds from becoming a problem for ornamentals and the lawns, first thing
to do is to check the weeds in the area to be used for constitution. To achieve this, the soil in the area
must be processed superficially 45 days prior to the planting. 10 days after the process, growing weeds
will be observed. Before the weeds bloom, the soil will be processed again, and the seeds that were
dormant in the soil thus will germinate. After the tilth, a decrease in the population of weeds will
decrease. With the soil processing to be performed during the planting, the amount of the weed existing
as reserved in the soil will be lowered more, and the carbohydrate reserves in the storage organs of
prenneial plants will also be reduced. Additionally, preparing the seed bed properly is crucial for all the
seeds to germinate monotonously and that there would be no space between them. Otherwise, the weed
would grow in the empty spaces. Drainage of the land must also be done. during or before the planting,
the animal manure to be used must be fermented effectively. If not, the alive seeds in the fertilizer can
germinate and spread. For these reasons, the maintenance of the ornamental and the lawns must be
performed with great care. Of all these steps, watering, fertilizing and mowing are the most improtant

ones.

2.3. Mowing method

One of the most important maintenance processes is mowing. The frequency and the height of
mowing varies depending on the area in which the grass is used, the season and the mixture applied.
Through this fighting method, tall and prenneial weed species for the ornamentals formed as trees, and

bushes for the lawns, are tried to be eliminated by mowing them during the time of blossom.

2.4.Plucking by hand method

It is a fighting method based on plucking the weeds around the ornamentals or in the lawns by

using hands and/or certain tools.

2.5.Mechanical control method Soil processing

This method is inexpensive and effective. It is mostly used for the fight against annual weeds.

47



Middle East J. of Science (2017) 3(1):32-50 V
INESEG

2.6.Hoeing

In the cultivation of tupil, clove and gladiola, hoeing is crucial. It is generally applied when the
weeds at the stage with 8 to 10 leaves.

2.7.Chemical control method

We try to fight against the weeds we could not eliminate through cultural and mechanical
methods by chemical (herbicide) fighting. The first step in this method is to treat the soil with tootal
herbicide before the seeds of the ornamentals are sewed or the cuts are planted. Sewing and planting
time must be determined by considering how long the herbicides remain effective. Attention must be
paid to that the herbicides treatment must be performed before sewing and planting. In case of being
obligated to use after sewing or planting, it must be remembered that most herbicides show a phytotoxic
effect on these plants.

It is a method that is commonly used in the lawns in recent years. The chemicals used in this
method are separated into two groups according to the way they affect the weeds as contact and systemic
effect. They cause the weeds die by cloking the phosynthesis, nucleic acid or protein synthesis in them.
Nearly 1 to 7 days after treatment, the weeds begin to die off gladiola [21].
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Abstract:As a tropic and subtropic fruit, pomegranate tree for which Asia Minor is the
gene centre is one of the oldest cultivated agricultural products. According to 2015
statistics Turkey has 445.750 tons of total pomegranate production. Considering the total
pomegranate production by the Regions in Turkey, Aegean, Mediterranean and Southeast
Anatolia Regions rank first three with 234.609, 146.080 and 51.790 tons of pomegranate
productions respectively as Northeastern Anatolia Region is the last with a production of
13 tons. Considering the total pomegranate production of the provinces in the our country,
Antalya and Mersin provinces rank first and second with 200.938 and 105.023 tonnes
respectively. In addition, this fruit species has been of great importance due to its nutrient
content and positive effects on human health. In this study, through presenting the existing
status of the pomegranate production, health’s effects, problems and solution proposals of
Turkey, it was aimed to increase the awareness and set light to decision makers for making
use of and directing the existing potential in future plans.

Keywords: Pomegranate potantial, effects of health, problems, solution proposals.

TURKIYE NAR (Punica granatum L.) URETIM POTANSIYELI, SAGLIGA ETKILERI,
SORUNLARI VE COZUM ONERILERINE GENEL BiR BAKIS

Tropik ve subtropik bir meyve olarak bilinen, gen merkezi On Asya olan nar agac, kiiltiire
alinan en eski tarumsal tirtinlerden biridir. 2015 yul1 istatistiklerine gore, Tiirkiye 445.750
ton nar iiretimine sahiptir. Ulkemizin toplam nar iiretimi dikkate alindiginda 234.609,
146.080 ve 51.790 ton ile Akdeniz, Ege ve Giineydogu Anadolu Bolgeleri ilk ii¢ siray
paylasmakta olup Kuzeydogu Anadolu Bélgesi ise 13 ton iiretim ile son sirada yer
almaktadir. Ulkemizdeki illerin toplam nar iiretimi dikkate alindiginda, 107.237 ve 61.919
ton itiretimleri ile Antalya ve Mersin illeri sirasiyla birinci ve ikinci srayr almaktadir.
Ayrica, bu meyve tirii icerdigi besin degeri ve insan saglhigi vizerindeki olumlu etkilerinden
dolayr giiniimiizde onemi giderek artmaktadwr. Bu calismada, Tiirkiye’'nin mevcut nar
tiretim potansiyeli, saghga etkileri, sorunlart ve ¢éziim onerileri ortaya konarak bu
konudaki  farkindaligi artmak ve mevcut potansiyelin  degerlendirilmesi ve
yonlendirilmesi igin ileriye doniik iiretim planlamalarinda karar vericilere stk tutmak
amaclanmistir.

Anahtar Kelimeler: Nar potansiyeli, sagliga etkileri, sorunlar, ¢6ziim Onerileri

1.Giris

Diinyada giderek artan saglikli beslenme bilinci nedeniyle fonksiyonel gidalar ve bu gidalarin
fonksiyonel bilesenleri {izerine yapilan ¢aligmalar da artmaktadir [1]. Birgok bitki, insanoglunun
saglikli beslenip yasayabilmesi, sanayilere hammadde temin edilmesi ve bir kisminin ihracatta
degerlendirilerek kazang elde edilmesi ig¢in yetistirilir. Tirkiye, pek c¢ok bitkinin iiretimi
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bakimindan 6nemli potansiyele sahiptir [2, 3]. Ciinkii, iilkemiz, cografik yapi itibariyle kiiltiire
alinmis bir¢ok bahge bitkisinin yetistiriciligine uygun olup, bazilar1 i¢in de Gen Merkezi
konumundadir [3, 5]. Bu baglamda, bahge bitkileri icinde biiyiik bir potansiyel olusturan
meyve tiirlerinin 6nemleri gittikge artmakta olup nar, antepfistigi, ceviz, findik, badem, elma,
incir, kayis1 ve kiraz gibi bir¢ok meyve tiirii bu topraklarda ortaya ¢ikmistir.

Tropik ve subtropik iklime sahip Akdeniz iilkelerinin 6nemli meyve tiirlerinden olan nar kiiltiire
alinig tarihi oldukga eskilere uzanmakta [1, 6, 8] ve yetistiricilik gegmisi yaklasik 5000 y1l dncesine
dayanmaktadir [3, 5, 9]. Bu meyve tiirii Tiirkiye, ABD, Cin, Ispanya, Afganistan, Fas, Filistin, Irak, Iran,
Masir, Suriye, Suudi Arabistan, Tunus, Hindistan, Israil, Italya, Tayland ve Kibris basta olmak iizere
diinyanin birgok iilkesinde yetistirilmektedir [ 10]. Bu baglamda, kiiltiire alinan en eski zirai {iriinlerden
olan nar bitkisi, insanlik tarihinde 6nemli bir konuma sahiptir.

Tiirkiye, nar iretimi yoniinden Onemli bir potansiyele sahiptir. Bu baglamda, 2015 yili
verilerine gore, lilkemizin toplu nar alam1 307.511 dekar, liretimi 445.750 ton, aga¢ basina
ortalama verimi 33 kg, meyve veren yasta nar agaci sayisi 13.310.323, meyve vermeyen yasta
nar agaci sayis1 4.072.289 ve toplam nar agaci sayisi ise 17.382.612°dir [11].

Punieaeeae familyasindan cok yillik bir bitkisi olan [12] ve tropiklerde herdemyesil, suptropik
iklimde ise yapragin1 doken bir meyve tiirii olan nar (Punica granatum L.) yetistiriciliginin yapilacak
bolgelerde yazlarin uzun ve sicak, kislarin ise 1lik ve yagisli olmasi gerekir. Meyvelerini
olgunlastirabilmek icin vejetasyon donemi iginde yiliksek bir sicaklik toplami ister. Bu meyve tiiri,
genellikle Nisan’da ¢i¢eklenmeye baglar ve ciceklenmesi Haziran’a kadar devam eder. Genel olarak,
kisin -12 °C sicakliga kadar dayanabilen nar bitkisi, ge¢ ¢igek agmasi nedeniyle ilkbahar ge¢ donlarindan
zarar gormez. Ancak gec¢ olgunlasan cesitlerde meyveler, sonbahar erken donlarindan
etkilenebilmektedir. Yillik ortalama 500 mm’lik yagis nar yetistiriciligi i¢in yeterlidir. Genel olarak
narin soguklama siiresi 100—150 saat kadardir. Derin, drenaj1 iyi, aliiviyal topraklar nar yetistiriciligi
icin en uygun topraklar olmasma karsin, kumlu, killi ve kiregli topraklarda da yetistiriciligi
yapilabilmektedir [13].

Onemli meyve tiirlerinden olan nar, insanlar tarafindan ¢ogunlukla taze olarak
tiikketilmektedirler. Ayrica, bu meyve, ilag ve boya yapiminda, nar pekmezi ve eksisi, meyve suyu ve
konservesi ve sirke gibi birgok alanda da degerlendirilmektedir [14]. Bu meyvenin suyunda SCKM’nin
%13.3-16.9, pH’nin 0.93-4.6 ve titre edilebilir asitligin %0.25-3.17 arasinda degistigi [15], Hicaz nari
sirasinda sakkaroz, glikoz ve fruktoz olmak iizere toplam 3 adet seker bulundugu, bunlar arasinda en
fazla fruktoz (63.85 g/L) bulundugu [16], baz1 nar gesit ve tiplerine ait meyve sularindaki N’un 111.57-
1007.33 ppm, P’un 215.98-338.35 ppm, K’un 547.15-1651.30 ppm ve Fe’in 2.52-5.38 ppm arasinda
degistigi saptanmistir [10]. Bu baglamda, narin insan sagligi bakimindan 6nemi oldukg¢a biiytiktiir.
Ciinkii, kansere kars1 koruyuculuk saglama, kalp ve damar hastaliklarin tedavisi [17] kolesterol ve seker
diizeyinin dengelenmesi basta olmak iizere birgok etkisi oldugundan dolay1 [8], nar konusunda yapilan
her bir ¢aligmanin kiymeti oldukga biiyiik olup [10,18], ekonomimize ve sagligimiza énemli etkileri
olacag diistiniilmektedir.

Bu makalede amag, Ulkemizin nar {iretim potansiyeli, saghiga etkileri, sorunlari ve ¢dziim
oOnerileri ortaya konarak bu konudaki farkindaligi artirmak ve mevcut potansiyelin degerlendirilmesi ve
yonlendirilmesi ile ilgili olarak ileriye doniik iiretim planlamalarinda karar vericilere katki saglamaktir.

2. Nar Cesitleri ve Narlarda Catlama

Narda meyve catlamasi, kabugun i¢ gelisme basincina dayanamayip ani sekilde yirtilmasi ile
olugmaktadir [19]. Bu baglamda, narda meyve catlamasi genellikle olgunluk déneminde ortaya
¢ikmakta ve olgunluk ilerledik¢e catlamis meyve miktar1 da artmaktadir. Bu sorundan dolay1 yiiksek
miktarda verim kaybi olabilmekte, hatta % 50 iriin kaybi olusabilmektedir [20]. Narda meyve
catlamasinin kontrolii i¢in gatlamaya dayanikli g¢esitlerin kullanilmasi, diizenli ve yeterli sulama
yapilmasi, derimin zamaninda ve birka¢ defada yapilmasi, meyvelerin giines 1s1¢indan korunmasi, asir
azot glibrelemesinden ve sert budamadan kaginilmalidir [20].

Ulkemizde mahalli veya standart pek ok nar cesidi yetigtirilmektedir. Cekirdeksiz, Silifke agis,
Lefan, Katirbas1, As1 nar, Fellahyemez, Gevrek nar, Izmir 8, Izmir 1445, Kara ve Cevlik [21], Zivzik
nar1, Hicaz nari, Katirbasi, Dicle nar1, Suruc nari, Urfa nari, Karakopri nari, Seyfi nari, Katina nari,
Derik nar1 ve Oguzeli nar1 6nemli ¢esitlerdir. Zivzik nar1 meshur olanlardan biridir [18]. Bu baglamda,
bazi nar gesitlerin sekilleri asagida verilmistir.
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Sekil 1. Zivzik Nar1 [22]

Sekil 3. Katirbasi Nar1 [24]
3. Bolgelerimizin Nar Uretim Potansiyeli

Ulkemizdeki bolgelerin nar {iretim miktarlari Cizelge 1°de verilmistir. Bu gizelge
incelendiginde, nar iretim miktar1 bakimindan, 234.609 ton ile Akdeniz Bolgesi birinci, 146.080 ton ile
Ege Bolgesi ikinci ve 51.790 ton ile Giineydogu Anadolu Bélgesi iigiincii sirada bulunmasina karsin,
Kuzeydogu Anadolu Bolgesi ise 13 ton ile son sirada yer almaktadir. Bolgelerimizde yetisen narlarin
aga¢ basina verimi incelendiginde, 42 kg/dekar ile Bati Anadolu Bélgesi ilk sirada, 40 kg/agac ile
Akdeniz Boélgesi ikinci ve 37 kg/dekar ile Kuzeydogu Anadolu Bolgesi {igiincii sirada bulunurken, 15
kg/agac ile Ortadogu Anadolu Bdlgesi ise son sirada yer almaktadir [11].

Cizelge 1. Bolgelerimizin Nar Uretim Potansiyeli

Toplu Meyve
meyvelik Agac vermeyen
. lerin . basina Meyve yasta Toplam

TUIK’e alam Uretim ortalama veren yasta agac agac
Gore Bolgeler (dekar)  (ton) verim (Kg) agac sayis1 _ sayisi sayisl
Kuzeydogu
Anadolu 0 13 37 350 35 385
Ortadogu Anadolu 378 584 15 38.570 15.200 53.770
Gilineydogu 3.396.25
Anadolu 72.550 51.790 22 2.378.768  1.017.483 1
[stanbul 30 33 17 1.910 400 2.310
Bat1 Marmara 2.501 2.484 22 114.591 70.201 184.792
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5.488.73
Ege 88.497 146.080 32 4593.047 895.684 1
Dogu Marmara 5.078 7.258 29 246.506 91.881 338.387
Bati Anadolu 1.865 1.932 42 46.090 54.260 100.350
7.747.96
Akdeniz 136.332  234.609 40 5.841.431 1.906.535 6
Bat1 Karadeniz 280 688 21 32.111 10.767 42.878
Dogu Karadeniz 0 279 16 16.949 9.843 26.792

4. illerimizin Nar Uretim Potansiyeli

Ulkemizde nar iiretim miktari bakimindan 6nemli potansiyele sahip olan 24 ilimize ait
istatistiksel veriler Cizelge 2’de verilmistir. Bu baglamda, 52 ilimizde nar yetistiriciligi yapilmakta
olup 10.000 ton’un iizerinde tiretime sahip 7 il bulunmaktadir. Bu iller arasinda 107.237 ton
ile Antalya birinci sirada yer alirken, 61.919 ton ile Mersin ikinci, 45.594 ton ile Denizli Gigiincii,
39.715 ton ile Adana dordiincii, 20.769 ton ile Hatay besinci, 19370 ton ile Gaziantep altinci ve 11854
ton ile Izmir ise yedinci siradadir. Nar {iretimi yapan illerimiz arasinda 439 ton ile Batman ise 24. sirada
yer almaktadir [11].

Cizelge 2. illerimizin 2015 yil1 nar agaci sayilari ve iiretim miktarlar

Agac Meyve

. Toplu . basina Meyve vermeyen  Toplam
TUIK’e  Gore meyveliklerin  Uretim ortalama  veren yasta yasta agac
Bolgeler alam (dekar) (ton) verim (Kg) agac sayis1  agag sayisi  sayisl
Adiyaman 12.428 5.112 19 268.750 464.245 732.995
Antalya 57.373 107.237 40 2.675.648  658.508 3.334.156
Adana 21.564 39.715 44 899.427 281.375 1.180.802
Batman 417 439 18 24.960 11.215 36.175
Canakkale 951 869 29 29.687 36.924 66.611
Bursa 582 495 26 18.823 23.635 42.458
Bilecik 3.175 5.759 37 156.900 52.328 209.228
Burdur 793 1.240 41 30.290 8.570 38.860
Gaziantep 17.596 19.370 32 613.778 65.812 679.590
Diyarbakir 1.908 842 17 48.840 7.585 56.425
Denizli 26.772 45594 32 1.430.527  310.145 1.740.672
Eskisehir 1.162 752 13 59.070 13.058 72.128
[zmir 7.018 11.854 27 433.069 139.165 572.234
Karaman 1.715 1.844 47 39.620 45.560 85.180
Hatay 12.239 20.769 27 777.830 236.755 1.014.585
Kahramanmaras 1.369 1.162 35 33.460 9.220 42.680
Kilis 10.951 9.651 24 394.236 43.804 438.040
Mardin 1.807 3.246 46 71.257 66.225 137.482
Manisa 5.355 5.605 24 232.890 63.430 296.320
Mersin 40.621 61.919 47 1.327.730  650.503 1.978.233
Siirt 5.402 3.323 23 147.435 28.007 175.442
Osmaniye 2.201 2.257 26 85.986 54.240 140.226
Sanliurfa 21.398 9.261 12 791.282 329.390 1.120.672
Sirnak 643 546 30 18.230 1.200 19.430
Tiirkiye 307.511 445.750 33 13.310.323  4.072.289  17.382.612
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5. Baz1 Yerli Astiricilarin Narin Saghga Etkileri Konusunda Yaptiklar1 Caliymalar

a-Narm antioksidan ve C vitamini bakimindan zengin oldugu, kolesterol ve seker diizeyini
dengeledigi, kalp sagligim korudugu ve kanser hiicrelerinin gelismesini engellemektedir [8]. b-Nar
cekirdeginin kozmetik ve ila¢ sanayinde degerlendirilebildigi, nar agacimin kabuklar, cicekleri,
tohumlart ve meyve kabuklarinin ilag olarak kullanilabilmektedir [25]. c-Narin taze olarak
tiikketilebildigi gibi meyve suyuna, meyve suyu konsantresine, recele, saraba ve likore islenebildigi,
cesitli gidalara renk verici ve tatlandirici olarak katildigi ve asirlardan beri halk hekimliginde
degerlendirilmektedir [26]. d-Nar, suyundaki fenol bilesiklerden dolay1 6nemli bir antioksidan oldugu
ve bu bilesiklerin serbest radikalleri bagladiklarindan dolay1 insan sagligi pozitif etkilemektedir [27]. e-
Nar suyu bilesiminde glikoz, fruktoz ve sakkaroz bulundugu ve glikoz/fruktoz’dan elde edilen deger
yardimiyla nar sularna yapilan hilelerin kontrol edilerek, daha saglikli nar sularin temin
edilebilmektedir [28]. f-Nar suyundaki fenolik bilesiklerin gosterdikleri antioksidan etkiden dolayi,
kalp, damar, kanser ve seker hastaligina karsi etkili oldugu ve yaslanmayi geciktirebilmektedir [29].
-Nar suyunun kani sivilagtirdigi, kotii huylu kolesteroli diisiirdiigii, alzheimer ve kalp rahatsizliklarin
tedavisinde etkili oldugu ve bazi kanser tiirlerine kars1 viicuda direng saglayabilmektedir [30]. g-Narin
insan sagligina faydalarindan dolayi, nar suyu tiikketiminin yayginlastigi, adeta bir ilag, hatta antibiyotik
olarak gorev yaptigi, bagisiklik sistemini giiclendirerek pek ¢ok hastaliktan korudugu, kolesterol ve
sekeri dengeledigi, kalp sagligini korudugu, cilt ve prostat kanserine karsi koruyucu etkisinin
bulunmaktadir [31]. h-Narin kalp ve damar hastaliklarin tedavisinde, tedavi edici mineralleri ve anti-
aterosklerotik etkiye sahip bilesikleri igerdigi ve sindirim sistemine yararli oldugu vurgulamislardir [32].
i-Narmn viicudu ve kalbi kuvvetlendirebildigi, ishali, kabizligi, oksiiriigii, mide yanmalar1 ve kusmay1
kesebildigi, viicuttaki bazi agrilar1 giderebildigi, serit diisiirmede etkili oldugu, idrar soktiirebildigi,
bogaz, gogiis, akciger ve mideye oldukca yararli oldugu, tansiyon ve atesi diisilirdiigii ve damar
tikanikligim 6nleyebilmektedir [34].

6. Baz1 Yabanci Astiricilarin Narin Saghga Etkileri Konusunda Yaptiklar1 Cahismalar

a- Nar tretiminin siirekli arttigi, diinyada taze olarak tiiketilmesinin yani sira meyve suyu,
konsantre, eksi, §urup, j6le, regel gibi bir ¢ok iiriine islenebildigi ve insan sagligina énemli katkilarinin
oldugu belirtmiglerdir [35]. b-Nar suyunun 6mriin uzamasina katki saglayabilmekte ve AIDS ile
miicadelede tiiketilen gidalar arasindadir [36]. c-Nar suyu konsantresinin ticari degerini belirleyen en
o6nemli kriterin yapiSindaki monomerik antosiyanin igerigi oldugu ve bunun antioksidan etki gostererek
bazi kronik hastaliklarin énlenmesinde etkili olabilmektedir [37]. d-Narin yiiksek tansiyonlu hastalarda
kan basincini diigiirerek, bu hastahgi ve LDL oksidasyonunu 6nlemede etkili olmaktadir [38]. e-Nardaki
ellajik asidin serbest radikallere baglanarak oksidatif zararlanmalara ve bunlarin sebep oldugu bazi
kanser tiplerine karsi organizmay: koruyabilmektedir [39]. f-Nnar gibi meyve suyu kirmizi olan
meyvelerin, sularmin tiiketiminin kalp-damar rahatsizliklar1 ve bazi kanser tiirlerinin gelisimini
engelleyebildigi ve yaslanmay1 geciktirdigi belirtilmistir [40]. g-Nar suyunun sinidin, delphinidin ve
pelargonidin denilen antosiyaninlerin 6nemli kaynaklarindan biri oldugu, bazi fenolik ve punicalin,
pedunculagin, punicalagin ve ellagic asid denilen taninleri i¢erdigi ve bunlarin insan sagligina olumlu
etkiledigi rapor etmislerdir [41]. h-Nar suyunun damar tizerindeki zararlari, prostat kanseri ve
kireglemeyi 6nlemektedir [42]. i-Phytonutral igeriginden dolay1, nar1 tiiketenlerin daha saglikli olduklari
hakkindaki popiilaritenin arttigi vurgulanmaktadir [43]. j-Nar, suyunun yani sira, kabugu, kurusu ve
cekirdeklerinde onlarca fenolik bileseni barindirdigi, bu bilesenler arasinda punicalagin’in en yiiksek
antioksidan aktiviteye sahip oldugu bildirmistir [44].

7. Sonuclar

Nar iiretiminin biiyliik 6nem kazandig: iilkelerden bir olan Tiirkiye’de, bu meyve
tiriinliin yetistiriciliginin yayginlastirilip gelistirilmesi hem iilke ve hem ¢iftcimiz agisindan
biiyiik bir 6nem tagimaktadir. Bu baglamda, nar yetistiriciligi yapmak isteyenlerin, basta
bulunduklar1 Valiliklerin koordinatorliigiinde, o ildeki kamu kurum ve kuruluslar ile isbirligi
icinde calismalarinda yarar vardir. Ulkemizde, nar yetistiriciliginin yapildig1 alanlarda, bakim ve
kiltiirel islemler diizenli yapildiginda, daha kaliteli nar {iretimi saglanacaktir. Y 6relere uyumlu
standart nar gesitleriyle yetistiriciligin yapilmasiyla, daha kaliteli ve verimli iiriin elde
edilecektir. Seleksiyon caligmalart sonrasinda iistiin performans gosteren nar genotiplerin
adaptasyonlar1 yapildiginda, olumlu sonug¢ verenlerin gesit tescilleri yapilarak tretimlerinin
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yayginlastirilmasi gerekir. Pek ¢ok yoremizde, yeterli teknik birikim olmadan nar yetistiriciligi
yapildigindan, kalitenin diisiik oldugu saptanmistir. Bu baglamda nar tireticilerin egitim almalart
veya uzman kisilerden destek almalar1 gerekir. Modern nar bahgelerin tesis edilmedigi
yorelerdeki ciftgiler, planlh nar bahgesi tesis etmeden 6nce, modern nar bahgelerinin tesis edildigi
yoreleri gezerek, o yorelerdeki modern nar bahgelerinin yerinde gérmeleri gerekir. Bir yoreye
nar yetistiriciliginin yayginlastirilmasi i¢in ekolojik faktorlerin dikkate alinmasi gerekir. Narda
catlama Onemli bir sorun oldugundan ve ekonomik kayba neden oldugundan dolayi, catlamanin
onlenmesi i¢in yapilmig olan pek ¢ok ayrintili caligmanin incelenmesi ve tavsiyelerin dikkate alinmasi
gerekir. Insanlarm daha saglikli yasayabilmesi igin, nar1 yemeleri tavsiye edilmelidir. Bu konuda
yapilmig bilimsel ¢aligsmalarin sonuglariyla insanlari ikna etme yollarinin tercih edilmesi gerekir.
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1. Introduction

Paraoxonase 1 (PONL1) has relation with high-density lipoproteins (HDL). PONL1 is synthesized
by liver and discharged in the blood stream [1,2]. PONL is an antioxidant enzyme due to the its
antioxidant activity. PON1 has an ability to hydrolyze lipid peroxides, catalyzing the breakdown of
oxidized phospholipids from low-density lipoprotein (LDL) [3]. For this reason, PON1 has an
significant responsibility for lipid metabolism, preventing atherosclerotic plaque formation [4,5].
Patients with cardiovascular diseases (CVD) are seen to have lower serum PONL1 activity [6].

Coronary artery disease (CAD) and other associated diseases are main causes of morbidity and
mortality in different regions of the world [7,8]. The onset of these diseases is associated with the
presence of atherosclerosis, a chronic disease with multifactorial etiology [9,10]. Among the factors
contributing to risk for CVD, dyslipidemia has been shown to be common and its relation with other
factors substantially increases the risk of developing cardiovascular diseases [11].

With regards to genetic impacts on coronary heart disease progress, there is evidence defining that
changes in paraoxonase family (PON) genes conduce to CVD pathogenesis [12-14]. It has been
demonstrated by studies that the paraoxonasel (PON1) enzyme is related to the inhibition of lipid
peroxidation of high-density lipoprotein cholesterol (HDL-C), reduced oxidative modification of low-
density lipoprotein cholesterol (LDL-C) [15,16], and protection of HDL-C and LDL-C function [17,18].
Serum PONL activity is an inversely proportional to CVD in that individuals with diseases of the carotid
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artery or coronary and myocardial infarction display lower PON1 activity [14,15]. Thus, PON1 has
been detected as a candidate gene that may explain individual propensity for CVD [16,17].

In this study, nine compounds which are commonly used in the pharmaceutical industry and
medical studies were used, and their inhibitory impacts on purified human serum PONL1 activity were
evaluated.

2. Materials and Methods

The materials used including sepharose 4B, L-tyrosine, 1-napthylamine, paraoxon, protein assay
reagents were obtained from Sigma Chem. Co. All. chemicals used were analytical grade.

2.1. Purification of PON1 enzyme from human serum

Blood samples were taken from those who were healthy and voluntary. Human serum was
insulated from fresh human blood collected in a tube which was dry. The blood samples were
centrifuged at 26916 g for 15 min and the serum was recovered. Initially, crude serum PON1 was
insulated by ammoniumsulfate precipitation (60-80% fraction) [19]. The precipitate was collected by
centrifugation at 26916 g for 20 min. and then redissolved in 1200mM Tris—HCI buffer (pH 8.0) [20].

Then, hydrophobic interaction chromatography was applied to crude PON1 solution on a
hydrophobic column of Sepharose-4B-coupled L-tyrosine- 1-naphthylamine, synthesized according to
Sinan et al.[19]. The paraoxonase was eluted with ammonium sulfate gradient using 0.1 M Na;HPQO,
buffer with and without ammonium sulfate pH 8.00. The purified PON1 enzyme was stocked with 2
mM CaCl; at +4 °C, so as to fulfill the activity [19,20].

2.2. Paraoxonase enzyme assay

PON1 enzyme activity towards paraoxon substrate was quantified spectrophotometrically
through the method defined by Gan et al.[21]. The reaction was followed for 2 min. at 37 °C by
monitoring the appearance of p-nitrophenol at 412 nm in a Biotek automated recording
spectrophotometer. A molar extinction coefficient (¢) of 17 100M* cm™ for p-nitrophenol in 100mM
Tris-base buffer (pH 8.0) was applied to calculate. PON1 activity (1 UI™) was described as 1 umol of p-
nitrophenol formed per minute [19-21].

2.3. Data Analysis

For studies related to inhibition of nine potential CVD preventing reagents (4-
(Dimethylamino)benzaldehyde, 3,5-Dinitrosalicylic Acid, Berylliumsulfate tetrahydrate, Urea, Sodium
Azide, Iron(ll)sulfateheptahydrate, 2-Thiobarbituric acid, Benzidine, Hydrazinium sulfate) as PON1
inhibitors different concentrations were added from stock solution (10 M) to the enzyme activity.
Paraoxonase activity with these chemicals was assayed with the hydration of paraoxon followed.
Activity values (%) of paraoxonase related to six different concentrations of each these nine chemicals
were determined through regression analysis using the Microsoft Office Excel as shown in the Figurel.
Paraoxonase activity was accepted as 100 % in the absence of these reagents and 1Cso values of the
mentioned reagents were obtained from the graphs.

3. Results

In this study, PON1 was purified from a crude ammonium sulfate precipitated fraction of human
blood serum wusing a Sepharose 4B-L-tyrosine-1-naphthylamine hydrophobic interaction
chromatography column.

To evaluate inhibitory effects of PON1, PON1 inhibition assays with Paraoxon-ethyl were
applied to all these nine compounds as a substrate. The results revealed that these compounds inhibited
the PON1 enzyme activity. The ICso values of these compounds for PON1 have been outlined in Table
1. The ICsp values were between 1.26x10*M and 2.31x10* M for PON1 enzyme activity as shown in

60



Middle East J. of Science (2017) 3(1):59-68 V
INESEG

Table 1. Among the compounds, Benzidine was found as the most active compound (ICsp = 1.26x10
4M) for PONL1 inhibitory activity (Table 1.).

Table 1. ICs values of 4-(dimethylamino)benzaldehyde, 3,5-dinitrosalicylic acid, berylliumsulfate
tetrahydrate, urea, sodium azide, iron(Il)sulfateheptahydrate, 2-thiobarbituric acid, benzidine, and
hydrazinium sulfate.

Compound ICso Values (x10*M)
4-(Dimethylamino)benzaldehyde 1,38
3,5-Dinitrosalicylic Acid 1,42
Berylliumsulfate tetrahydrate 2,00
Urea 1,79
Sodium Azide 1,82
Iron(Il)sulfateheptahydrate 2,31
2-Thiobarbituric acid 1,64
Benzidine 1,26
Hydrazinium sulfate 1,86

¢ 4-(Dimethylamino)benzaldehyde
m 3,5-Dinitrosalicylic Acid

Sodium Azide

% Activity

x Benzidine

* Hydrazinium sulfate
Urea
Iron(l1)sulfateheptahydrate

2-Thiobarbituric acid

Berylliumsulfate tetrahydrate

0 0,00005 0,0001 0,00015 0,0002 0,00025 0,0003 [Inhibitor]|(M)

Figure 1. Activity (%) — [Inhibitor] graph of 4-(dimethylamino)benzaldehyde, 3,5-dinitrosalicylic acid,
berylliumsulfate tetrahydrate, urea, sodium azide, iron(ll)sulfateheptahydrate, 2-thiobarbituric acid,
benzidine and hydrazinium sulfate on PON1.

4. Discussion

The literature shows that many enzymes and physiological systems are affected differently by
4-(Dimethylamino)benzaldehyde in different ways and at different levels. Stefek et al. (2000) showed
that through a model of streptozotocin induced diabetes in rats, the 4-(Dimethyamino)benzaldehyde
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reactive material was determined in the rat tail tendon collagen. Time-related relationships of the 4-
(dimethyamino)benzaldehyde detectable material with tendon mechanical strength and with advanced
glycation endproduct related fluorescence were assessed. The effect of the glycation inhibitor
aminoguanidine was determined. Finally, they showed that the pepsin digest of collagen from diabetic
rats could react with 4-(dimethylamino)benzaldehyde under acid conditions to generate a coloured
derivative [22]. Moreover, in the study of Mahmoud et al. (1993) aimed to investigate the compound 4-
(diethylamino)benzaldehyde (DEAB) is a potent inhibitor of cytosolic (class 1) aldehyde dehydrogenase
(ALDH) In vitro and can cricumvent cyclophosphamide resistance in murine leukemia cells known to
have high content of ALDH. They come to a conclusion that DEAB is a potent inhibitor of ALDH In
vivo and has no impact on the mixed function oxidase activity as detected by antipyrine clearance [23].

Yang et al. (2012) showed that an LC-MS/MS method to determine Methoxyamine (the first
DNA base-excision-repair inhibitor evaluated in humans) quantitatively in human plasma was
developed and validated. In their study, Methoxyamine and methoxyl-d3-amine (Methoxyamine’s
stable isotope) was derivatized directly in plasma with 4-(N,N-diethylamino)benzoaldehyde under
acidic conditions [24].

3,5-Dinitrosalicylic Acid mostly used by Cell Biology, D, Hematology and Histology, Stains &
Dyes researchers for in colorimetric determination of reducing sugars and to analyze glycosidase
(glycoside hydrolase) activity by quantitation of enzymatically released reducing sugar [25,26].
Akkarachiyasit et al. (2010) and Alina et al. (2012) studied with 3,5-Dinitrosalicylic Acid for to stop the
reaction of amylase activity [27,28]. In addition, Pyrenebutylamidopropylimidazole 1 was synthesized
as a sensor for 3,5-dinitrosalicylic acid (3,5-DNSA) and 5-nitrosalicylic acid (5-NSA), among other
aromatic carboxylic acids, and Hg?* among different metal ions in PBS-EtOH solutions by Kumar et.
al. (2015) [29]. Many publications on phenolics as potential inhibitors present hugely different assay
conditions causing variable estimates of inhibition. On this basis, Nyambe et. al. (2015) optimised the
In vitro alpha-amylase inhibition assay and they particularly showed the significance of removal of
certain polyphenols after the enzymic reaction when applying 3,5-dinitrosalicylic acid as polyphenols
interfere with this reagent [30].

Trace metals such as cadmium, nickel, arsenic, beryllium and chromium (VI) have been
recognized as human or animal carcinogens by International Agency for Research on Cancer (IARC).
The Carcinogenic ability of these metals relies heavily on factors such as oxidation states and chemical
structures. The oxidative concept in metal carcinogenesis suggests that complexes formed by these
metals, In vivo, in the vicinity of DNA, catalyze redox reactions, which in turn oxidize DNA. The most
important effect of reactive oxygen species in the carcinogenesis progression is DNA damage, resulting
in DNA lesions like strand breaks and the sister-chromatid exchange. Mulware et. al. (2013) paper looks
through the carcinogenicity of various trace elements [31]. As stated by IARC reports (1993), beryllium
inhalation by experimental animals, intratracheal studies on rats, intrabronchial studies on monkeys and
intravenous or intramedullary administration to rabbits gave enough proof of carcinogenicity to
beryllium and its compounds [32]. That risk of carcinogenesis to the exposure to beryllium and
beryllium compounds rose required it to be considered as one of the most carcinogens (group 1) to
human by IARC (2002) [33].

Rajagopalan et. al. (1961) studied with twenty-one diverse enzymes. These enzymes were
subjected to test for their inclination to inhibition by urea and the nature of the inhibition characterized
in each case. The results demonstrated interesting dissimiarities in patterns of urea inhibition and were
considered to be related to the mechanism of formation of the enzyme-substrate complex in each case.
The competitive inhibition of enzymes by urea was studied under various circumstances in order to beter
understand the importance of the inhibition [34].

The use of ferrous sulfate to treat human and rat cells to study dehydroepiandrosterone (DHEA)
formation in Alzheimer's disease pathology was reported by researchers. Ferrous sulfate was utilized in
a study of the expression of neuronal nicotinic acetylcholine receptors as affected by oxidative stress in
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PC12 cells. Ferrous sulfate was shown to counteract the inhibitory action of hydrogen peroxide on
human cytoplasmic aconitase (iron regulatory protein 1) [35-38].

According to the study of Khan et. al. (2014), guided to the bioorganic and medicinal chemist that
a simple one step chemistry may generate extra-ordinary bioactive compounds. During Khan et. al.
study, they synthesized twenty seven thiobarbituric acid derivatives through a simple one step chemistry
and evaluated for their inhibitory potential against urease. Most of these compounds were identified as
excellent urease inhibitors [39]. Also, through a robust and quantitative assay, Angelica et. al. (2006)
described a new class of DNA polymerase inhibitors that presents some specificity against an enzyme
included in resistance to anti-cancer drugs, namely human DNA polymerase eta (hpol 1). In their initial
screen, the indole thiobarbituric acid (ITBA) derivative 5-((1-(2-bromobenzoyl)-5-chloro-1H-indol-3-
yl)methylene)-2- thioxodihydropyrimidine-4,6(1H,5H )-dione (ITBA-12) was described as an inhibitor
of the Y-family DNA member hpol 1, an enzyme that was related to increased resistance to cisplatin
and doxorubicin treatments [40].

Bae et. al. (2014) reported that detection of a range of potent hepatitis C virus (HCV) NS5A
inhibitors depended upon the benzidine prolinamide backbone. They set a range of inhibitors based on
a new benzidine prolinamide core structure, some of which have quite high level of anti-HCV activity
[41]. Moreover, Vetrano et. al. (2005) found that some benzidine derivatives were all competitive
inhibitors and where catalase oxidase is significant in activating carcinogens such as benzidine, the
capability of the dietary constituents to interfere in this process may be significant in their anti-cancer
activity [42].

Hydrazine sulfate (HS), a cost-effective, mass-produced chemical compound observed to be
applied in plenty of industrial operations, was primarily suggessted as an anticachexia agent based on
its inhibition of the gluconeogenic enzyme, phosphoenolpyruvate carboxykinase (PEP CK) [43,44]. It
was further suggested that HS could also, by indirect and non-toxic means, inhibit tumor growth itself
as a result of tumor energy (ATP) gain and host energy loss (resulting from cancer-induced excessive
gluconeogenesis) being functionally interrelated -as seemed probable- [45]. Early in-vivo papers showed
that HS could inhibit weight loss (cachexia) and tumor growth in a variety of transplanted mouse and
rat models, without direct cytotoxicity [44-48], could make addition to the antitumor impacts of
chemotherapy drugs [49,50], and was free of important adverse effects [51]. These results largely
proposed HS as a novel tool of non-toxic cancer chemotherapy [52].

ICso values were calculated as 1.38, 1.42, 2, 1.79, 1.82, 2.31, 1.64, 1.26, and 1.86 mM for 4-
(dimethylamino)benzaldehyde, 3,5-dinitrosalicylic acid, berylliumsulfate tetrahydrate, urea, sodium
azide, iron(ll)sulfateheptahydrate, 2-thiobarbituric acid, benzidine, and hydrazinium sulfate,
respectively (Table 1). The chemicals inhibited PON1 at millimolar levels. Benzidine was the strongest
inhibitor of all the others.

| presented that 4-(dimethylamino)benzaldehyde, 3,5-dinitrosalicylic acid, berylliumsulfate
tetrahydrate, urea, sodium azide, iron(Il)sulfateheptahydrate, 2-thiobarbituric acid, benzidine, and
hydrazinium sulfate were more effective inhibitors on human serum PON1 activity as seen in Figurel.
and Tablel. Because there have been no studies observed in the literature on the impacts of these
commonly used in the pharmaceutical industry and medical studies compounds on PON1. This study
was conducted to purify PON1 from human serum and to see whether concentrations of 4-
(dimethylamino)benzaldehyde, 3,5-dinitrosalicylic acid, berylliumsulfate tetrahydrate, urea, sodium
azide, iron(Il)sulfateheptahydrate, 2-thiobarbituric acid, benzidine, and hydrazinium sulfate have any
relation with the activity of pure enzyme. It was discovered that these compounds were related to low
PON activity. This study gives supportive information for further investigations in relation to the
inhibitory impacts of cardiovascular studies on PON1 enzyme, which plays a crucial role in
cardiovascular diseases studies. My findings propose that PON activity is negatively modulated by
exposure to these compounds that are commonly used in the pharmaceutical industry and medical
studies.
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In conclusion, it is known that, enzyme inhibition is a significant subject for drug design and
biochemical practices [53,54]. My results suggest that the compounds 4-(dimethylamino)benzaldehyde,
3,5-dinitrosalicylic acid, berylliumsulfate tetrahydrate, urea, sodium azide, iron(ll)sulfateheptahydrate,
2-thiobarbituric acid, benzidine, and hydrazinium sulfate will probably be adopted as prospectives for
the treatment of cardiovascular diseases. Additionally, these reagents should be considered to be
assessed in advance levels in In vivo studies. Because there is no clear evidence that any of these
compounds are strongly associated with cardiovascular diseases risk.
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