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ONSOZz

Ulkemiz yag uretiminin en buyik boélumiuni gergeklestiren aygigcedi ekim
alanlarinda yabanci otlar ve orabans en 6nemli problemlerdir. Orabansa genetik
dayanikl cesitler de bulunmasina karsilik herbisitle miicadele hizla artmaktadir.
Cunku orabansa karsi atilan herbisitler ayni zamanda yabanci otlara da etkili oldugu
icin tercih edilmektedir. Yine Ureticiler orabansa dayanikli ¢esit kullanmalarina
karsilik, domuz pitragi gibi bazi micadelesi zor yabanci otlara kargl pratik ¢6zim
olarak herbisit kullanimini tercih etmektedirler. Herbisit kullanimindaki bu artis ¢cevre
acisindan da biyuk bir risk olugturmaktadir.

Bu arastirmamizda; aygiceginde gerek yalniz yabanci ot ile mucadelede
gerekse orabansi da igine alan micadelede tercih ettikleri ekim dncesi, ¢ikis dncesi
ve ¢ikis sonrasi uygulanan herbisitlerin, aygiceginin verim ve kalite unsurlarina etkisi
ile tohumda kalinti olusturup olusturmadiklari incelenmigtir. Herbisitler Uretici
firmalarin o6nerdikleri doz da kullanilimistir. Herbisitlerin yeralti sulari, atmosfer,
toprak, arilar, diger yabani hayat gibi ¢evreye olan zararlari daha 6nce yurutilmus
pek cok arastirmalar ile rapor edilmistir.  Yine herbisit dozlarinin ve tirlerinin
aycicegindeki yabanci otlar ile micadeleye katkisina yonelik pek cok arastirma
yapimistir. Ancak aygiceginde kullanilan herbisitlerin normal doz uygulamalarinin
ayciceginin verim ve kalite unsurlarina etkisini belirlemeye ydnelik ayrintili  bir
arastirma bulgusuna rastlaniimamistir. Bu yénde sadece llkemiz agisindan degil
diinya acisindan da ilk yuratilen orijinal galismalardan biridir.

Arastirmamiz; Namik Kemal Universitesi tarafindan NKUBAP.00.24.AR.14.29
numarall Bilimsel Arastirma Projesi (BAP) olarak desteklenmistir. Gerek kalinti
gerekse kalite analizlerinin yapilmasi agisindan buyuk 6nem tasiyan bu destek
projenin basari ile sonuglanmasindaki en 6nemli etken olmustur.
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OZET

Bu galismanin amaci; aygiceginde kullanilan farkli etken maddeye sahip herbisit
uygulamalarinin tohum verimi, verim unsurlari, tanelerdeki yag icerigi ve yag asitleri
kompozisyonuna etkileri ile hasatta tanelerde kalintisi olup olmadigini belirlemektir.
Arastirmadaki tarla denemeleri 2014 ve 2015 yillarinda iki yetistirme mevsimi olarak
Luleburgaz ilgesine bagll Karamusul kéyunde gift¢i arazisinde yurutalmuasgtir
Kullanilan herbisitler; benfluralin etken maddesine sahip Bonoflan WG, pendimethalin
etken maddesine sahip Stomp® Extra, aclonifen etken maddesine sahip Challenge
600, quizalofop-p-ethyl etken maddesine sahip Targa Super ve imazamox etken
maddesine sahip Intervix® Pro ticari isimleri ile bilinmektedirler. Herbisitler firmalarin
onerdikleri dozlarda uygulanmiglardir. Aygicegi materyali olarak, ikisi IMI grubu
herbisitlere dayanikh (Clearfield teknolojisine uygun) ve ikisi Clearfield teknolojisine
uygun olmayan 4 farkh hibrit aycgicegi ¢esidi kullaniimistir. Her iki gruptaki ¢esitlerden
biri yliksek linoleik digeri oleik yad asitleri kompozisyona sahip cesitler olarak
alinmiglardir.

Imozamax aktif etken maddeli Intervix® Pro uygulamasi her iki Celarfield
cesidinde her iki yilda da olmak lizere bitki boyunda %10 civarinda kisalmalara
neden olmustur. Pendimenthalin etken maddeye sahip Stomp® Extra her iki yilda da
linoleik aycicedi cesidi “64LL05S" ve ylksek oleik aygicegi cesidi “64H34” nin
ciceklenme giin sayisini azaltmis ve erken giceklenmeye neden olmustur. Benfluralin
etken maddeye sahip Bonoflan WG isimli herbisitin 2015 yilinda uygulandigi “64H34”
cesidinden en yiksek tane verimleri alinmigtir. Intervix® Pro herbisiti istatistiki agidan
onemsiz de olsa, 2014 yilinda yiksek linoleik “LG 5542 CL” gesidinin tanelerindeki
yag icerigi ve yagin oleik asit igerigini olumsuz etkilemistir. ilag uygulanmig tim
parsellerden elde edilen uriinde yapilan kalinti analizlerinde limiti asan bir kalinti
belirlenememistir.

Anahtar kelimeler: Aycicegi, herbisit uygulamasi, herbisit kalintisi, tane verimi, yag
icerigi, yag asitleri kompozisyonu



ABSTRACT

The aim of the present study was to determine the effect of herbicide applications
including different active ingredients on seed yields, yield components, seed oil
content and fatty acid composition, and to investigate herbicide residue of harvested
seeds in sunflower. In this research, field experiments were conducted on farmer
fields in Karamusul village of Lileburgaz, Kirklareli during two sunflower growing
period in 2014 and 2015. Used traditional herbicides were Bonoflan WG with
benfluralin, Stomp® Extra with pendimethalin, Challenge 600 with aclonifen, Targa
Super with quizalofop-p-ethyl and Intervix® Pro with imazamox active ingredients.
Herbicides were applicated at recommended dose by their manufacturer. Two
Clearfield and two non-Clearfield sunflower hybrid cultivar were used as seed
material. Each of the group had one high oleic and one high linoleic sunflower
cultivar.

Intervix® Pro traditional herbicide with imazamox active ingredient decreased in
plant heights of two Clearfield hybrids (LG 5542 CL and Colombi) about 10% in both
years. Stomp® Extra with pendimenthalin active ingredient applied pre-emergence
herbicide decreased the number of days to flowering as resulting early flowering of
linoleic sunflower hybrid “64LL05" and oleic sunflower hybrid “64H34” in 2014 and
2015. Bonoflan WG with benfluralin application to “64H34” cultivar had the highest
seed vyield in 2015. Intervix® Pro had insignificant negative effects on seed oil
content and oleic acid ratio of Clearfield sunflower hybrid “LG 5542 CL” in 2014.
Herbicide residue in harvested seeds of all applications was not detected according
to limits.

Key words: Fatty acid composition, herbicide application, herbicide residue,
sunflower, seed yield, seed oil content, oil fatty acid composition



GIRIS

Danyanin en énemli yag bitkilerinden biri olan aycicegi Ulkemiz bitkisel yag
uretiminin de yarisindan fazlasini karsilamaktadir. Aygicegi Gretiminde yabanci otlar
ve orabans en énemli problemler olup ilk dort hafta icinde yabanci otlar ile kaplanmis
bir aycicedi tarlasinda % 40 verim kayiplari olabilmektedir (Wanikorn, 1991; Honiges
ve ark., 2008; Delchev ve Georgiev, 2015).

Yabanci otlar ile miicadelede en c¢ok uygulanan yontem kimyasal ilag
uygulamasidir. Bu yéntem hizli sonu¢ vermesi yaninda ekonomik olmasi nedeniyle
de tercih edilmektedir. Aycicegi tretimindeki girdi maliyetlerini disiirmek icin Isgiici
kullanimindan kagisa bagh olarak herbisit kullanimi hizla artmaktadir. Son 40 yilda
herbisit kullanimi birkag kat artmistir. Ozellikle tlkemiz, aygiceginde IMI grubu
herbisitlere dayanikli ¢esit kullaniminda ve herbisit uygulanmasinda Diinya’da
liderligi kimseye birakmamaktadir. Herbisit kullanimindaki artista [IMI grubu
herbisitlerin orabans ile miicadelede de kullaniimasi dnemli etkendir. (Demirci ve
Kaya, 2009). Ureticiler Clearfield teknolojisi IMI cesitleri ile tretimde yabanci ot ve
orabans problemi olmayan alanlara bile herbisit uygulamasi yapmaktadirlar. Halbuki
orabansa dayanikli gesitler i1slah edilmis olup bu cgesitlerin kullanimi ile herbisit
kullanimi énemli élclide azaltilabilir. Son yillarda gelistirilen Sunea adi verdikleri
teknolojide ise c¢esitler hem orabansa genetik dayanikli hem de herbisit
uygulamasina dayanikh genler icermektedirler. Bu cesitlerin yetistirildigi alanlarda
sadece yabanci ot problemi olan alanlara herbisit uygulamasi énerilmektedir. Ik
bakista herbisit uygulamasini azaltacak bir uygulama gibi gériilse de heniiz bu yénde
olumlu bir gelisme belirlenememistir.

Ulkemizde aycicegi uretiminde gerek orabans ve gerek diger parazitlere karsi
genetik dayanikh c¢esit kullanimi ile herbisit kullanimin % 5 lere kadar indirmek
olasidir. Ustelik makineler ile yapacaklari gapalamayla toprak havalanmasi ve daha
iyi bitki kék gelisimi saglanacak, dolayisiyla topraktan su kaybi azalmis olacaktir. Bu
sekilde daha sonraki Urlnler igin islenmis, havalanmis ve daha iyi bir yapiya
barinmus tarla topradi birakmis olacaktir. Aygicegdi ekim ndbetinde baklagil ve
bugdaygillerle bir ¢apa bitkisi oldugu igin énerilmektedir. Eger bu 6zelligi 6n plana
cikariimaz ise ekim nébetindeki degeri de dismektedir. Bitkisel Uretimde ve verimlilidi
korumada toprak nemi ve gozenekli yapinin korunmasi Dinya tarim o6rgitid FAO
raporlarinda da yer almaktadir (FAO, 2003).

Pestisit kalintilari lzerinde vyapilmis pek c¢ok arastirma ve derleme
bulunmaktadir. Bu literatirlerin gogu ¢evreye insan saghgi tzerine olumsuz etkilerini
irdelemektedir. Herbisitlerin etkileri ve kalintilari Gzerindeki arastirmalarin ¢cogu da bu
ilaclarin toprak ve sudaki kalintilari veya kendisinden sonra ekilen Urtine olan etkileri
tzerinde yapilmistir Herbisiti de iceren pestisit kalintisi Gzerine yapilmis ¢alismalar,
degerlendirmeler ve kararlar asagida 6zetlenmistir.

Herbisit kalintilari ve ekim ndébetindeki etkilerine yoénelik galismalar cok
eskiden beri yapilmaktadir. 1960-1966 yillari arasinda yapilan ¢alismalarda sorgum
icin kullanilan herbisitlerin bu bitkiden sonra yetistirilen bugdayda énemli zararlara yol
actigini belirlemislerdir (Wicks, 1969).

Amerika Birlesik Devleti Cevre Koruma ajansi (EPA) “Trifluralin” etken maddeli
ilaglarin insan ve gevre saglhgi ve bu etken maddenin kullaniminin yasaklanmasi ile
ilgili raporunu 1996 yilinda sunmustur (EPA, 1996).

Ankara Universitesinde yiritilen bir doktora galismasinda misirda kullanilan
herbisitlerin sekerpancarinda olusturdugu zararlar incelenmistir (Demircioglu ve
Maden, 2007).



Tirkiye’nin 2008 yili verilerine gére pestisit tiketimi 20 032 411 kg olup birim
alana diisen pestisit uygulamasi dekara 120.9 gr olarak belirtilmistir (TUIK, 2008).

Ayciceginde kullanilan Trifluralinin zararl etkilerine yonelik bulgular Avrupa
Komisyonu tarafindan ¢ok daha énceki yillarda ortaya konmasi ve Avrupa ulkelerinde
kullaniminin yasaklanmasina karsilik Ulkemizdeki kullanimi yeni yasaklanmistir.
(Anonim, 2009)

Trakya Bodlgesinde “imidazoline” tlrt herbisitlerin  uygulandigi aycgicegi
parsellerine ekim nébeti olarak ekilen bugday, arpa, kislik kanola, misir ve
sekerpancarindaki verim ve verim unsurlarina etkileri arastirnimis. Bu calismada
“Intervix” uygulamasinin bugday, arpa ve misir geligsimi tGzerine olumsuz etkilerini
belirlemiglerdir. Ozellikle bu herbisit uygulamalarinin yapildi§i parsellere ekilen
tahillarda ilk ¢ikislar % 23.7 ile % 35.7 arasinda bitki kayiplari belirlemislerdir (Stzer
ve Buyuk, 2010).

Trakya Bolgesinde 2006-2010 vyillarinda gérilen bal arnlarinin = élim
nedenlerinin arastinldigi galigmada nedenlerden biri olarak aygiceginde de kullanilan
pestisitler gésterilmistir (Unal ve ark, 2010).

Daha 6nce herbisit ve kalintilarinin yapildigi arastirmalardan derlenerek
hazirlanan kitapta, “Trifluralina” ile birlikte denememizde de kullandigimiz
“‘pendimentalin” ve “quizalofop-p” etken maddeli herbisitlerin toprakta biraktiklari
kalinti miktarlari verilmistir (Sequtowski ve Kortekamp, 2011).

Herbisitlerin kalicihgi Gzerine yapilan bir ¢alismada uygulamadan 15 ay sonra
bile topraktaki ila¢ kalintilarinin yiksek miktarda oldugunu belirlemiglerdir (Serim ve
Maden, 2011).

Tarkiye’de zeytin yetistiriciligi yapilan alanlardaki topraklarin pestisit kalintisi
icin analiz edildigi arastirmada 10 tane etken maddenin kalintisi tespit edilmis ve bu
alanlarin énemli bir kisminin organik tarim yapmaya uygun olmadigi belirtilmistir
(Ates ve ark, 2011).

Cukurova Universitesi Bitki Koruma Béliimiinde yiritilen bir yiiksek lisans
calismasinda yiksek doz ilag uygulamalarinin hedef digindaki birgok bitkide zarar
olusturduguna dair bulgular elde edilmistir. (Torun ve Uygur, 2011)

Avrupa Birligi gelen raporlar dogrultusunda 2009 yilinda “Trifluralin”
kullaniminin yasaklanmasi ile ilgili baglayici kararlar almigtir. (Anonim, 2011).

Gida, Tanm ve Hayvancilik Bakanhg “Biti Koruma  Uriinlerinin
Ruhsatlandiriimasi Hakkindaki Yonetmeligin 22. fikrasinin (a) bendi geregi icinde
ayciceginde yabanci ot micadelesinde en yaygin kullanilan “trifluralin” etken
maddesi de dahil 17 adet aktif maddeyi iceren bitki koruma Urunlerinin imalatini ve
kullanimini yasaklamistir. Trifluralin etken maddeli herbisitlerin yasaklanma tarihi
olarak 21.08.2012, son kullanma tarihi olarak 30.06.2013 olarak verilmigtir
(Resmigazete, 2011 ).

Yine, FAO 2013 pestisit kullaniminin gidalarda olusturdugu kalintilar ile ilgili bir
rapor yayimlamistir. Bu raporda kullanilan pestisitlerin gevre ve insan sagligina
zararlarina dikkat ¢ekilmis ve kullanimlarinin kontrol altina alinmasi ile ilgili uyarilarda
bulunmustur. (FAO, 2013)

Pestisit kullaniminin arilarda zararlara ve toplu élimlere yol agtigini ortaya
koyan Barganska ve ark (2014) bu kimyasallarin tozlagsmalarda énemli problem
oldugunu ve hatta pestisit kalintilarinin ballarda da bulundugunu belirtmistir.

Bhandari (2014) tarimda kullanilan kimyasallarin Nepal deki ¢evre lzerine
etkilerine yonelik goruslerini raporlandirmistir.

Organik ve geleneksel urun yetistiriciliginden elde edilen Urlnlerin insan
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saghgi acisindan degerlendirildigi arastirmada; organik yetistiricilikten elde edilen
urtinlerde pek ¢ok antioksidant madde ve fenolojik bilestigin olustugu bunun da insan
hastaliklari  6nlemede 6nemli katkisinin  olacagi belirtilmigtir.  Geleneksel
yetistiricilikten alinan trtnlerde pestisit kalintilarinin insan saghgini etkileyecek c¢ok
yuksek boyutta oldugunu belirlemislerdir (Baranski ve ark, 2014).

Kullanilan pestisitlerin ylizey sularina karigmasinin insan saglginda basta
kanser olmak Ulzere pek ¢ok hastaliga neden oldugu vurgulanmaktadir (Centner ve
Eberhart, 2014).

Arastiricilar yaruttakleri arastirmalarda uygulanan pestisitlerin ylizey ve yer
altindaki sulardaki kalinti miktarlarini lgmusler ve degerlerin Avrupa Birligi limitlerinin
ustiinde oldugunu belirtmiglerdir (Lari ve ark. 2014).

Avrupa gida guvenlik birimi (EFSA) 2011 yilindaki arastirmalarina ait
raporlarint 2014 yilinda yayimlamigtir. Bu raporun iginde “trifluralin” etken maddesinin
bulundugu herbisitler dahil insan ve ¢evre sagligi acisindan tehlikeli ilaglar ve kalinti
limitleri listesini yayinlanmistir (EFSA, 2014).

Birlesmis Milletler Gida ve Tarim Orguti FAO (2015), yine pestisit uygulanan
tarlalarda yetistirilen ve icinde ayciceginin de bulundugu pek ¢ok driinde insan ve
hayvan sagligi acisindan tehlike limitlerinin ¢ok Ustiinde kalinti belirlendigini rapor
etmistir.

Yukarida verilen literaturlerde herbisitlerin ¢cevre ve insan saghgi (zerine
etkileri genellikle pestisit altinda verilmistir. Herbisitler tizerine yapilan ¢alismalarin
cogu bitkisel Gretimde yabanci otlar ile micadeledeki etkilerinin belirlenmesi Gizerine
yuratalmastur. Yine o6zellikle ayciceginde olmak uzere Clearfield 6zelligi tasiyan
cesitlerde IMI grubu herbisit uygulamalarinin yabanci otlar yaninda orabans paraziti
ile  micadelede etkinligini belirlemeye yénelik arastirmalar ve derlemeler
bulunmaktadir.

Demirci ve Kaya (2009) aygigceginde orabans ile miicadelede imidazoline (IMI)
etken maddeli herbisitlarin etkilerini irdelemiglerdir. Yazarlar tretim bélgelerinde bu
etken maddeli herbisitlerin kullanimi ile orabansg populasyonlarinin 6nemli 6lglide
azaldigini belirtmiglerdir.

Skorié ve ark (2010), aygiceginde orabans zararlisina karsi miicadelede
genetik dayanikhlik ve IMI igerikli herbisitlere dayanikli ¢esitlerin 1slahi tzerinde
durmuslardir. Arastiricilar makalelerinde orabansg irkinin kendini surekli yeniledigini
ve yeni 1Irklarinin ¢iktigini ve orabangla muicadelede gerek dogrudan genetik
dayanikli veya IMI icgerikli herbisite dayanikli c¢esitlerin islahinda molekiler
markirlarinda  kullanilarak  mucadelenin  etkinliginin  artirilmasi  gerektigini
belirtmislerdir.

Evci ve ark (2011), Imidazoline etken maddeli herbisitlere dayanikl cesit
kullanimi ve bu etken maddeli herbisitlerin aycicedi tretim tarlalarinda uygulanmasi
ile Turkiye’de orabans ile micadeledeki basariyi irdelemislerdir.

Simi¢ ve ark (2011), aygiceginin farkli gelisme dénemlerine bagl olarak
herbisit uygulamalarinin yabanci ot ile mucadeledeki etkinligini arastirmislardir.
Arastiricilar ayni galismalarinda herbisit uygulanmis ile uygulanmamis yabanci ot
problemi olan parsellerdeki aygicegi tane verimi, yad orani ve bitki boyundaki
farklilhiklari da irdelemiglerdir.

Reddy ve ark (2012), farkli etken maddeye sahip herbisitlerin farkli yabanci ot
turleri ile mucadelede etkisini arastirmislardir. Arastirma bulgularinda herbisitlerin
uygulama dozlarn ve uygulama zamanlari ile ilgili bulgularini paylasmislardir.
Arastirma bulgularinda pendimethalin etken maddeli herbisitin etkisinin yliksek



oldugunu ve bazi etken maddeli herbisitlerin aygicegi bitkileri Gzerinde 6lumcil
olumsuz etkisi bulundugunu belirlemislerdir.

Renukaswamy ve ark (2012), ayci¢cedinde uygulanan kimyasal ilaglarin
ayciceginin bazi morfolojik, fizyolojik ve tana verimi UGzerine etkilerini irdelemigler.
Calismalarinda yabanci ot ilaci atimamis ve el ile yabanci otlar temizlenmis
parsellerde kontrol olarak yer vermiglerdir. Arastiricilar; en yiksek tane verimine
herbisit atiimamis parsellerde ulastiklarini rapor etmislerdir.

Delchev (2013), farkh etken maddeli herbisit ve karigimlari iceren
uygulamalarin aygicegi Uzerine etkilerini arastirdiy1 ¢calismada bazi uygulamalarin
yabanci otlar ile olumlu miicadelesine karsilik aygicegi bitkisinde gok énemli fitotoksik
etki olusturdugunu belirlemistir.

El-Rokiek ve ark (2013), bazi herbisitlerin yabanci otlar ve aygicegi bitkileri
uzerine etkilerini belirlemeye ydnelik sera kosullarinda saksilarda deneme
yuratmaslerdir. Bu ¢alismada herbisitlerin aygicedinin fizyolojik 6zellikleri yaninda
verim ve yag icerigi gibi agronomik &zelliklere etkileri de irdelenmistir. Saksida
yuratilen ¢alismada bazi herbisitlerin yag icerigine olumsuz etkilerini belirlemislerdir.

Knezevic ve ark (2013), imidazoline etken maddeli herbisitlere dayanikli
aygcicegi cesitlerinde uygulama zamaninin etkisini belirlemiglerdir. Bu etken maddeli
herbisitler ile verimi olumsuz etkilemeden yiiksek basari saglanmasi i¢in uygulama
zamanina ¢ok dikkat edilmesi gerektigi sonuglarda belirtilmistir.

Serim ve Maden (2013), aycicedi ekiminden 12 ay &nce uyguladiklar
“sulfosulfuron ve “mesosulfuron methyl + iodosulfuron methyl sodium” herbisitlerin
aycicedi verim unsurlarini etkisini arastirmiglar. Herbisit kalintilarinin basta dekara
verim olmak Uzere bitki boyu, tabla capr ve 1000 tane agirhidi gibi verim unsurlari
Uzerinde olumsuz etkisini belirlemislerdir.

Baskaran ve Kavimani (2014), toprak isleme ve vyabanci ot kontrol
yontemlerinin aygiceginin verimliligi Uzerine etkisini incelemisler. Bu ¢alismada iyi bir
toprak isleme, ¢ikis dncesi uygulanan pendimethalin etken maddeli herbisit ve el ile
yapilan yabanci ot micadelesini iceren Ucli kombinasyonda en yiiksek verim
degerlerini elde etmiglerdir.

Petcu ve Ciontu (2014), ulkemizin aygicegi Uretim bélgelerinde oldugu gibi gok
yogun orabans probleminin oldugu Romanya’da Clearfield teknolojisine uygun
aycicedi cesitlerine imidazoline ve tribenurommethy etken maddeleri iceren
herbisitlerin uygulanmasinin orabans yaninda yabanci ot miicadelesindeki basarisini
incelemigler. Arastiricilar ayni ¢alismada bu iki etken maddenin toprak canliligi ve
verimliligi Gzerine etkilerini de arastirmiglar.

Jursik ve ark (2015), farkh toprak nemi kosullarinda ¢ikis 6ncesi aygigegine
uygulanan herbisitlerin etkinligini arastirmiglardir. Dért yilhk bu arastirmalarinda
oxyfluorfen, aclonifen, acetochlor, dimethenamid, ve propisochlor etken maddeleri
iceren herbisitler uygulanmistir.  Herbisitlerin etkinligi icin ylUksek toprak nem
iceriginin 6nemli oldugu kuru toprakta ¢odunun etkisini kaybettigi hatta bazilarinin
aycigcegi Uzerinde zarar olusturdugunu belirlemislerdir.

Reddy ve ark. (2015), aygiceginde genis yaprakli yabanci ot kontroliinde ¢ikis
oncesi uygulanan Pyroxasulfone etken maddeli herbisitin yalniz ve Sulfentrazone
etken maddesi ile birlikte uygulamanin etkinligini belirlemeye ¢alismislardir.

Suryavanshi ve ark (2015), cikis 6ncesi ve c¢ikis sonrasi uygulanan bazi
herbisitlerin aygiceginde verim ve verim unsurlarina etkisini irdelemis ve ekonomik
olup olmadigini belirlemeye ¢alismislardir. Bu ¢alismada herbisitlerin yabanci otlar ile
mucadeledeki etkinligi yaninda ayciceginde fitotoksik etki olusturup olusturmadigi ve
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bazi agronomik 6zellikleri etkileyip etkilemediklerini belirlemiglerdir. En ylksek verim
ve agronomik 6zellik degerlerini herbisit atilmayip el ile miicadele edilen parsellerden
elde etmiglerdir.

Tyr ve Vavrik (2015), ayciceginde yabanci ot kontrolinde kimyasal
uygulamanin standartlarn Gzerinde durmustur. Yazarlar makalesinde herbisitlere
genetik dayanikli gesitlerin kullanildigi Clearfield gibi teknolojilerde bazi yabanci
otlarin dayaniklilik kazanip daha sonraki yillarda kimyasallar ile micadelenin
imkansiz olabilecegi Uzerinde dikkatleri c¢ekmekte ve klasik tip herbisitlerin
kullaniminin énemi Gizerinde durmuslardir.

Verilen literatlrlerde de goéruldigu gibi herbisitler Gzerinde yuritilen
calismalarin ¢cogu c¢evreye olan zararli etkileri veya yabanci otlat ile olan basarisi
tzerindedir. Yine kullanilan herbisitlerin uygulanan aygicegi bitkisine ve kendinden
sonraki Urtne etkilerini irdeleyen ¢alismalar da bulunmaktadir. Hem yabanci otlar ile
micadeledeki basarisi ve hem de aycigegi verim unsurlarina etkilerini inceleyen
arastirmalarda da kontrol parseli olarak herbisit atiimayan ve yogun yabanci ot
problemi olan parseller kontrol olarak kullanilmistir. Literatiir taramalarinda yalniz
Renukaswamy ve ark (2012) ile Suryavanshi ve ark (2015) nin yarattuga
calismalarda herbisit uygulanan ve uygulanmayan parsellerin yaninda herbisit
uygulanmayan ve el ile icinde yabanci ot micadelesi yapilmis parseller de yer
almisgtir. Bizim ydrattdgimiz arastirmaya en yakin calismalardir. Ancak bu iki
arastirma metot olarak birbirine ¢ok yakin olup her ikisi de bir aycicegi cesidi
Uzerinde yuratalmustir. Yine her iki galismada da herbisitlerin yag icerigi ve yag
asitleri kompozisyonu Uzerine etkilerine ait bulgulara rastlaniimamistir. Yine bu
calismalarda herbisitlerin hasat urlinindeki pestisit kalintilari belirlenmemistir.

Aycicegine uygulanan herbisitlerin dogrudan (yabanci ot problemi olmaksizin)
bitki verim unsurlarina, tanedeki yag orani ve yag asitleri kompozisyonunu inceleyen
ayrintil bir calismaya rastlaniimamistir. Arastirmamizda Clearfield teknolojisini de
icine alan ekim éncesi, ¢ikis 6ncesi ve ¢ikis sonrasi olmak tizere farkli etken maddeli
herbisitler  kullanilmigtir. ~ Yine  arastirmamizda  herbisitlerin ~ yag asitleri
kompozisyonuna etkilerini daha ayrintili irdeleyebilmek igin Clearfield teknolojisine
uygun olan ve olmayan iki yuksek linoleik asit igerikli ve iki yliksek oleik asit icerikli 4
aycicegi hibrit ¢gesidi kullaniimigtir. Arastirmamizda herbisitlerin yag asitleri tzerine
etkisini ve aygicegi tanelerindeki etken maddelerin kalintilarini belirleyecek olmamiz
nedeni ile orijinal nitelikte olup daha 6nce bu kapsamda lilkemizde ve dlinyada
yapilmis bir calisma belirlenememistir.

Galismanin amaci; aygiceginde en son ve en yaygin kullanilan herbisitlerin
oleik ve linoleik aygicegi tiplerinde giceklenme siresi, bitki boyu, tabla ¢api, sap ¢ap!,
1000 tane agirligi, dekara tane verimi, tanedeki yad orani ile yag asitleri
kompozisyonu uzerine etkilerini ve tanelerde insan saghgi agisindan énemli kalinti
birakip birakmadigini belirlemektir.

Glunuimizde sensoérli ilaglama teknolojilerinin daha baslangic asamasinda
oldugunu ve aygicegi ureticilerinin herbisitleri yabanci ot problemi olan veya olmayan
her yere attigini duslnirsek arastirmamizin 6nemi daha da anlasiimaktadir. Aygicegdi
uretiminde 6zellikle Glkemizde her gegen gun artan herbisit kullanimi ve Dinya IMI
grup herbisit kullanma rekorumuzun Uzerinde durulmasi gereken en Onemli
konulardan biridir. Herbisit kullaniminin kontrol altina alinmasi; gerek ureticilerimizin
maliyetleri dusirmesi gerekse ithal yoluyla milyonlarca dolar 6dedigimiz dévizin
ulkemizde kalmasi ve en 6nemlisi hi¢ gereksiz ¢evre Kirliligine neden olacak
uygulamalardan kaginiimasi agisindan buyik 6nem tasir.
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MATERYAL VE YONTEM

Arastirmamizda denemeler; Lileburgaz ilgesi Karamusul Koyl ¢iftci arazisinde
2014 ve 2015 yillarinda kurulmuslardir. Bu ilgenin enlemi 41° 24' K, boylami 27° 21"
D ve denizden yuksekligi 46 m dir.

Deneme yerine ait iki yillik toprak analiz sonuglari Tablo 1 de yer almaktadir.
Denemelerin kuruldugu tarlalarin topraklari her iki yilda da nétr karakterde, killi-tinli
yapida, az kiregli, bolge topraklarina goére bitki gelisimi icin uygun sayilabilecek
organik madde icerigi, fosfor diizeyi orta ve diger besin elementleri yeterli diizeyde
oldugu belirlenmistir.

Tablo 1. Deneme alanlarinin 2014 ve 2015 toprak analiz sonuglari

Year oM PH  Kireg Tuz N P20s K Ca Cu Fe Mn Mg Zn
(%) (%) (%) (%) ppm ppm ppm ppm  ppm  ppm  ppm

2014 1.92 6.7 0.57 0.07 0.08 14.28 212 4225 1.88 1213 1516 414 2.23
2015 1.88 6.8 0.68 0.08 0.09 14.36 228 4313 179 1248 1538 432 2.33

OM = Toprak Organik Madde igerigi

Tablo 2’ de denemelerin yurutuldigu alanlara ait 2014 ve 2015 yillarina ait bazi
iklim degerleri verilmistir.

Tablo 2. Deneme alanlarina ait 2014 ve 2015 yillari bazi iklim degerleri

Ay Yagis (mm) Nem (%) Sicaklik (°C)
2014 2015 2014 2015 2014 2015
Nisan 47.0 69.8 83.6 795.3 12.5 11.1
Mayis 80.0 5.8 79.9 69.5 16.9 18.8
Haziran 51.4 428 76.2 69.2 21.2 21.3
Temmuz 131.6 4.8 73.4 65.3 23.8 24.5
Agustos 19.2 2.6 73.8 63.1 24.2 25.3
Eylal 121.4  63.0 81.8 74.2 18.9 21.8

ik yil aygicegi yetisme siiresince 2015 yilina gére ¢ok daha fazla yagis
duasmastur. 2014 yilinda cigceklenmeye kadar ve ciceklenme sonrasi generatif
donemler R6, R7 ve R8 arasinda dane dolumu ve yag birikim igin oldukga yeterli
yagislar dusmaustir. 2015 yilinda giceklenme 6ncesinde bir miktar yagis dismus olsa
da ciceklenme sonrasi generatif dénemler gok kurak gecmistir. ikinci yil kuraklik ile
birlikte 6zellikle generatif dsnemde ilk yila gére yiiksek sicakliklar gériulmistiir. ikinci
yilda atmosfer nemi de ilk yila gére dusik olarak belirlenmigtir.

Arastirmamizda kullanilan gesitlerin ticari isimleri, satici firma, Ml grubu
herbisitlere dayanikh olup olmadigi (Clearfield teknolojisine uygun olup olmadigi) yag
asidi tipleri ve bazi 6zellikleri Tablo 3 te verilmistir. Denemelerde 2 oleik ve 2 linoleik
toplam 4 aycicegi cesidi materyal olarak kullaniimistir. Daha fazla herbisit
uygulamasini kapsamak amaciyla hem oleik hem linoleik aygicegdi tiplerinde IMI
grubu herbisit kullanimina uygun hem de bu grup herbisitlerin uygulanamadigi
aycicegdi tipleri secilmistir. Secilen cesitler, kendi yag asitleri grubu icinde Trakya
Bolgesinde aygicegi Uretiminde en yaygin kullanilan gesitlerdir.
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Tablo 3: Arastirmada kullanilan aycicegi cesitlerine ait bazi 6zellikler

Cesit Adi Satici IMI grubu herbisitlerin
Firma uygulanip uygulanmadigi Ozelligi
(Clearfield teknolojisine
uygunlugu)
1 LG 5542 CL Limagrain Clearfield teknolojisine Linoleik tip; Orta erkenci,
uygun orabansa ylksek toleransli,
kuraga ve mildiy6é hastaligina
yuksek toleransli, yag orani
yuksek
2 64LL05 Pioneer IMI grubu herbisitler Linoleik tip; Orabansin tim
uygulanmamaktadir irklarina dayanikh, tim mildiyd
irklarina dayanikli, yiksek yag
icerigi yuksek, tane kabugu ince,
yuksek verimli, egik tablalr,
kendine déllenme orani yiksek
3 Colombi Syngenta Clearfield teknolojisine Oleik tip (yliksek oleik-HO);
uygun Bilinen mildiyo irklarina
dayanikli, kuraga dayanikh
4 64H34 Pioneer IMI grubu herbisitler Oleik tip (yliksek oleik-HO);
uygulanmamaktadir orabansa, mildiyé irklarina
dayanikl

Uygulanan herbisitlere ait etken madde igerigi, kullanim dozu ve kullanim

zamani ile ilgili bilgiler Tablo 4’te verilmektedir.

Tablo 4. Arastirmada kullanilan herbisitlerin etken maddesi ve kullanim dozu ile

kullanim zamani

~ILACIN KULLANILAN KULLANIM
TICARI iSMi ETKEN MADDE DOZ ZAMANI
1 BONAFLANWG % 60 Benfluralin 250 ml/da EKIM ONCESI
2 STOMPEXTRA 450 gr/Lt Pendimethalin 300 ml/da CIKIS ONCES
3 CHALLENGE 600 600gr/lt Aclonifen 125 ml/da CIKIS SONRASI
4 TARGA SUPER % 50 Quizalofop-P-Ethyl 100 ml/da CIKIS SONRASI
5 INTERVIX PRO 40 gr/lt Imazamox 125 ml/da CIKIS SONRASI

Uygulanan herbisitler; benfluralin etken maddesine sahip “Bonoflan WG”,
pendimenthalin etken maddesine sahip “Stomp Extra”’, aclonifen etken maddesine
sahip “Challenge 600", quizalofop-p-ethyl etken maddesine sahip “Targa Super” ve
imazamox etken maddesine sahip “Intervix Pro” ticari adlan ile satilmaktadir.
Uygulan ilag dozlarinda o herbisit i¢in satici firma tarafindan 6nerilen en uygun doz
alinmisgtir.  “Trifluralin® etken maddeli herbisitlerin kullanimi Gida, Tarim ve
Hayvancilik Bakanhgi tarafindan yasaklandigi icin denememizde yer almamigtir.

Denemeler Tesadiuf Bloklari Deneme Desenine goére 4 tekerrurli olarak
kurulmustur. Herbisitler aycicedi cesitleri ve herbisit 6zelliklerine bagh olarak ekim
oncesi, c¢ikis Oncesi ve c¢ikis sonrasi olarak etkili olduklan dénemlerde
uygulanmiglardir. Imazamox igerikli herbisit uygulamasi Clearfield teknolojisine
uygun linoleik tip “LG 5542 CL” ile yuksek oleik tip olan “Colombi” cesitlerinde
yapitmistir. IMI grubu herbisitlerin uygulanmadigi Linoleik tip “64LL05" ve oleik tip
“64H34" cesitlerine ise diger dort etken maddeli herbisit uygulanmistir.  llag
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uygulamalarinda sirt pulvarizatéri kullaniimistir. Her blokta ayrica her dort ¢eside ait
birer parsel standart olarak kullanmak UGzere herbisit uygulanmamis olarak
tutulmustur. ilag uygulanmamis parsellerde yabanci otlar el ile temizlenmis ve
herbisit atilmamis parsellerdeki yabanci ot faktériiniin olumsuz olabilecek etkisi
kaldiriimistir

Denemelerde parsel boyutu 5 m uzunlugunda, dért sira 2.8 m genigliginde 14
m? olarak tutulmustur. Aycicegi ekimleri ilk yil 21 Mayis 2014, ikinci yil 27 Nisan 2015
tarihinde yapilmistir. ilk yil bir aydan fazla bir siire ge¢ ekimin yapiimasinin nedeni
2014 yilinda Nisan ayi slresince ve Mayis baginda dusen yagislardir. Her iki ekim
tarihi de bolge ureticilerinin o yil i¢cin en yogun ekim yaptigi tarihlerdir. Ekimler sira
arasi 70 cm ve sira tzeri 30 cm araliginda yapilmigtir. Ekimler ile birlikte dekara 30
kg 20-20-0 (NPK) gubresi uygulanmistir.

incelenen verim unsurlari; bitki boyu, tabla capi, sap capi, % 50 gigceklenme
gun sayisi, 1000 tane agirhgi, hektolitre agirhdgr ve tane verimidir. Yine
arastirmamizda deneme parsellerindeki trtinler izerinde yag orani ve yag asitleri
bilesenleri belirlenmigtir. Yag orani ve analizleri hizmet alimi olarak 6zel bir firmada
yaptinimistir. Cok sayida yag asidi analizi yapilmasina karsilik, raporda yag
icerisinde bulundugu oran dogrultusunda en yiiksek belirlenen palmitik, stearik, oleik,
linoleik, behenik ve lignoserik yag asitleri degerlendirilmistir.

Ayrica hasat edilen herbisit uygulanmis parsellerdeki UrlUnlerde pestisit
kalintilarina bakilmistir (Tablo 5). Herbisit kalinti analizleri de hizmet almi
karsiiginda 6zel bir firmaya yaptinimistir. Kalinti analizlerinde herbisit uygulanan
parsellerden alinan Grunler tzerinde standartlarda belirlenen cihaz ve yéntem ile
limitleri agan bir kalinti olup olmadidi analiz edilmistir.

Tablo 5. Pestisit (Herbisit) kalinti analizleri

llacin ticari ismi  Etken maddesi ve orani Limit Birim  Analiz aleti
(LOQ) Analysis metodu

Bonaflan WG Benfluralin, 60 g/lItr 0.01 mg/kg GC MS/MS

TS EN 15662
Stomp® Extra Pendimethalin, 450 g/lItr 0.01 mg/kg LC MS/MS

TS EN 15662
Challenge 600  Aclonifen, 600 g/lItr 0.01 mg/kg LC MS/MS

TS EN 15662
Targa Super Quizalofop-P-Ethyl, 50 g/ltr ~ 0.01 mg/kg UPLC MS/MS

J.of AOAC Int.

Vo. 90.No.2.2017
Intervix® Pro Imazamox, 40 g/It 0.01 mg/kg LC MS/MS

TS EN 15662

Istatistik analizlerde Clearfield teknolojisine uygun olan ve olmayan cesitler ayri
degerlendirilmistir.  Cinkl Clearfield teknolojisine uygun cesitlerde sadece
Intervix® Pro, diger iki gesitte Bonaflan WG, Stomp® Extra, Challenge 600 ve Targa
Super uygulamasi yapilmistir. Her cesit, herbisit uygulanmamis ve el ile yabanci
otlari alinmis kontrol parseli icermektedir. Dolayisiyla istatistiki analizler; Clearfield
olan ve olmayan gesitler olarak ayri ayri ve herbiri yil (2014 ve 2015), cesit (yuksek
linoleik ve yiksek oleik) ve herbisit uygulamasi (uygulanmamis parsel ve uygulanan
herbisit turt) faktorlerini icerecek sekilde dort tekerrtrli Tesaduf Bloklarinda
Faktoriyel Deneme Desenine gore yapilmistir. Uygulama konulari P < 0.05 dnemlilik
duzeyinde LSD gruplarina ayrilmiglardir.
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Deneme ile ilgili fotograflar agsagida yer almaktadir.

,,, T PN T L S

Sekil 2. Deneme alanlarindan toprak érnegi alinirken g¢ekilmis fotograf
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Sekil 4. Herbisit uygulamasi yapilirken ¢ekilmis fotograf
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Sekil 6. Deneme alaninda aygicegi generatif dénemini (R8-tane dolumu)
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Sekil 8. Deneme parsellerinde aycicegdi tablalari hasat edilirken gekilmis fotograf
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ARASTIRMA BULGULARI VE TARTISMA

Bu galismada; aygicedinde yaygin uygulanan herbisitlerin verim unsurlari, yag
orani ve yag asitleri kompozisyonuna etkileri ile hasat tGrinunde kalinti birakip
birakmadiklari arastinimistir. 2014 ve 2015 yillarinda iki yil yuritilen denemelerde
“Intervix® Pro” herbisiti Clearfield teknolojine uygun cesitler olan “LG 5542 CL ve
Colombi” parsellerine, diger doért herbisit “Bonaflan WG, Stomp® Extra, Challenge
600 ve Targa Super” ise “64LL05 ve 64H34" aycicedi ¢esitlerine uygulanmistir. Dért
tekerrrlll yaratulen denemelerde her gesit her blokta bir adet herbisit uygulanmamis
ve yabanci otlari el ile temizlenmis kontrol parseli icermektedir. Gerek varyans
analizleri gerek dénemlilik gruplar, IMI grubu herbisitlere dayanikli olan (Clearfield
teknolojisine uygun) ve olmayan (Clearfield teknolojisine uygun olmayan) cesitler
bazinda iki ayri grupta analiz edilmis ve yorumlanmiglardir.

Tablo 6, IMI grubu herbisitlere dayanikli ve IMI grubu herbisitlere dayanikli
olmayan aycicedi cesitlerinde uygulanan herbisitlerin aygicegi verim ve verim
unsurlari Uzerine etkisine ait varyans analiz tablosunu icermektedir.

Tablo 6. Herbisit uygulamalarina ait faktorlerin aygicedi verim ve verim unsurlar
uzerine etkisine ait varyans analiz (Kareler ortalamasi) tablosu

Bitki Tabla Sap 1000 50% Hektoli. Tane
boyu capl capl tane gigeklen.  agirhg verimi
IMI grubu agirhg gln
cesitler sayIsl
Yil 3333.97° 422" 0.29™ 0.12" 11.28 0.01™  290.65™
Cesit 1275.00 18.06° 2.31° 25.10™ 5.28° 2467  407.55™
Uygulama (Uyg.) 1933.33"  0.27" 4.33" 4513 2.53™  0.34"™  203.79™
Yil*Cesit 223.827 011"  0.49 0. 17" 253"  0.03"™ 7378.08
Yil*Uygulama 0.24"  0.45™ 0.11™ 0.25™ 0.03™  9.14" 50.45"
Cesit*Uygulama 12.09° 1.74" 413"  4.96™ 153"  0.14™ 13.49"
Yil*Cesit*Uyg. 16.06" 1.24™  0.07™  0.01"™ 0.03™  0.02™ 0.22"
C.V. 1.16 3.81 4.75 5.42 1.27 3.51 10.26
IMI grubu olmayan
cesitler
Yil 2472.87°  48.88° 1.62° 0.16™ 56.11° 0.61™ 63429.28"
Cesit 416.42° 177.40° 0.74 16437 66.61  1.46™ 2921.07"™
Uygulama 468.97" 0.77™ 1.18°  51.67™  8.89  4.22" 1340.64"™
Yil*Cesit 0.08" 2.96™ 0.46" 0.77™ 361  0.20™ 3015.35™
Yil*Uygulama 246.23" 0.35™ 0.09" 0.31™ 0.46™ 056"  563.62"
Cesit*Uygulama  398.21" 3.66™ 1.92° 19317 927"  3.18™  52325™
Yil*Cesit*Uyg. 269.81" 1.14"™ 0.33"™ 0.82"™ 133 0.55™ 1052.91™
C.V. 2.11 9.83 7.17 7.22 1.00  3.81 14.37

Faktor karakter igin *: 0.05 diizeyinde, **:0.01 diizeyinde 6énemli, ": 6nemsiz

Varyans analiz sonugclarina gére IMI grubu herbisitlere dayanikli c¢esitlerde
(Clearfield teknolojisine uygun) bitki boyu karakteri yil, ¢esit, uygulama ve
yilxuygulama interaksiyonuna gére %1 Onemlilik dizeyinde etkilenmistir.
Cesitxuygulama ve yilxgesitxuygulama interaksiyonlari ise % 5 6nemlilik seviyesinde
farklihk olusturmustur. Bitki boyu; IMI grubu herbisitlere dayanikli cesitlerde ise
yilxgesit interaksiyonu hari¢ diger tum faktérlerde istatistiki agidan %1 seviyesinde
onemli kareler ortalamasi vermistir. Tabla ¢api igin elde edilen kareler ortalamasi ise
her iki grupta sadece yil ve gesit faktorleri i¢in istatistiki agidan énemli olmustur. Sap
cap! icin olusturulan varyans analizlerde ise IMI grubu herbisitlere dayanikh
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cesitlerde  c¢esit, uygulama, yilxgesit interaksiyonu ve  ¢esitxuygulama
interaksiyonunun énemli oldugu belirlenmistir. Diger grup cesitlerde ise sap c¢api yil,
cesit, uygulama ve gesitxuygulama interaksiyonuna ait kareler ortalamasi degerleri
istatistiki agidan 6énemli bulunmustur. 1000 tane agirhgr icin IMI grubu cgesitlerde
higbir faktor veya interaksiyon énemli farkhlik olusturmamistir. Bu karakter icin IMI
grubu herbisitlere dayanikli olmayan cesitlerde ise sadece ¢esit ve gesitxuygulama
interaksiyonu % 5 istatistik seviyede 6nemli farklilik olusturmustur. %50 cgiceklenme
gln suresi ise IMI grubu gesitlerde sadece yil ve c¢esit faktorlerinden, diger grup
uygulamada ise yilxuygulama interaksiyonu hari¢ diger tim faktérlerden istatistiki
olarak o6nemli derecede etkilenmistir. Hektolitre agirhgi Gzerinde IMI grubu
herbisitlere dayanikli gesitler arasinda fark 6nemli olurken diger herbisitlerin
uygulandigi varyans analizlerinde hicbir faktérin 6nemli etkisi belirlenememistir.
Tane verimi tzerine IMI grubu herbisite dayanikli gesitlerde yilxgesit interaksiyonu %
5 istatistik seviyede, IMI grubu olmayan gesitlere ait herbisit uygulamalarinda ise yil
faktori %1 istatistiki seviyede ©6nemli etkide bulunmustur. Diger faktorlerin tane
verimi Gzerine etkileri ise istatistiki agidan dnemli olmamistir.

Tablo 7. Herbisit uygulamalarina ait faktérlerin aygicegi tane yag orani ve yag asitleri
kompozisyonu uzerine etkisine ait varyans analiz (Kareler ortalamasi) tablosu

Tane C16:0 C18:0 C18:1 C18:2 C22:0 C24:0
IMI grubu ' yagv_ Palmitik Stearik Oleik Linoleik  Behenik  Lignoserik
cesitler icergl
Yil 5.07 "™ 0.17™ 1427 2468™ 23.21™ 0.01™ 0.01™
Cesit 30.69° 14.20" 1.227 13763.9° 12667.2° 0.01™ 0.01"
Uygulama (Uyg.) 0.99" 0.03"™  0.06 1.04"™ 1.66™ 0.01™ 0.01™
Yil*Cesit 2.14" 0.27 0.33" 0.63™ 0.47™ 0.05™ 0.01™
Yil*Uygulama 1.62" 0.12™  0.01™ 13.55"™ 7.73" 0.02™ 0.01"™
Cesit*Uygulama 0.12" 0.14™  0.03" 0.13" 0.34"™ 0.01™ 0.01™
Yil*Cesit*Uyg. 0.01" 0.05"™  0.03™ 37.37 41.29° 0.04™ 0.01™
C.V. 3.39 4.61 3.45 4.69 10.18 19.34  23.77
IMI grubu olmayan
cesitler
Yil 257.22"  0.01™ 0.01™ 449.07° 65425 019 0.01™
Cesit 289.98" 77.36°  13.3" 42187.6° 38949.17 0.17 0.08™
Uygulama (Uyg.) 571™ 0.13™ 0.10™ 16.12"™ 0.84"™ 0.03™ 0.01™
Yil*Cesit 61.65 " 0.57™ 0.37 19.52" 5.09™  0.04™ 0.03"
Yil*Uygulama 587™ 0.15"™ 0.05™  14.24™ 155"  0.02"™ 0.01"
Cesit*Uygulama 15.30°  0.35"™ 0.07™  20.74"™ 596"  0.04™ 0.01"
Yil*Cesit*Uyg. 13.937  0.38™ 0.04™  19.01" 7.08™ 0.07 0.01™
C.V. 5.22 9.33 8.61 8.54 12.77 2210 33.16

Faktor karakter icin *: 0.05 diizeyinde, **:0.01 dlizeyinde 6nemli, "*: 6nemsiz

Arastirmamizda yil, c¢esit, herbisit uygulamalari ve bu faktorlere ait
interaksiyonlarin tane yagd icerigi ve yagd asitleri kompozisyonuna etkilerinin
énemliliklerinin incelendigi varyans analiz sonuglari Tablo 7 de yer almaktadir.
Tabloyu inceledigimizde IMI grubu cesitlerde tanedeki yag igeriginin sadece gesitlere
gore degistigi gérulmustir. IMI grubunda olmayan herbisitlerin uygulandigi calismada
ise tane yag igerigi Uzerinde yil, ¢esit, yilxgesit interaksiyonu ve yilxgesitxuygulama
interaksiyonu % 1 istatistiki seviyede énemli etkisi olmustur. IMI grubuna ait olmayan
cesitlerde herbisit uygulamasi ¢eside bagli olarak % 5 istatistiki seviyede tane yag
icerigini etkilemistir. Yagdaki palmitik asit icerigi her iki grupta da cesitler goére
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varyasyon goéstermistir. IMI grubunda yilxgesit interaksiyonu palmitik asit igerigi
Uzerine %5 onemlilik duzeyinde farklilk yaratmisgtir. Stearik asit igerigi igin
hesaplanan kareler ortalamasi IMI grubunda yil, gesit ve yil ¢esit interaksiyonu igin
%1 seviyede onemli olurken diger grupta cesidin % 1 énemli etkisi belirlenmistir.
Stearik asit icerigi Uzerinde Clearfield ¢esitlerde herbisit uygulamasinin, diger herbisit
grubunda ise yilxgesit interaksiyonunun % 5 istatistiki seviyede onemli etkisi
belirlenmistir. Oleik ve linoleik yag asitleri Gzerinde IMI grubunda c¢esit, diger grupta
yil ve gesit faktorlerinin %1 istatistiki seviyede dnemli etkisi olmustur. Buna karsilik
yilxgesitxuygulama faktéri % 5 énemlilik seviyesinde sadece IMI grubundaki oleik ve
linoleik yag asitlerinde fark olusturmustur. Behenik asit igin hesaplanan kareler
ortalamasi IMI grubu disindaki herbisit uygulamalarinda yil, g¢esit ve
yilxgesitxuygulama igin % 5 istatistiki seviyede dnemli olmustur. Lignoserik asit igerigi
Uzerinde her iki grupta da istatistiki dizeyde 6nemli etkide bulunan faktér olmamistir.

Cesit ve yil faktérleri bagimsiz olarak ele alinip olusturulan LSD (%5) énemlilik
gruplari Tablo 8'de yer almaktadir.

Tablo 8. Cesit ve yil faktorlerine gére verim ve bazi verim unsurlarinda olusmus
énemlilik gruplari

Bitki Tabla Sap 1000 % 50 Hektoli. Tane
IMI grubu boyu capl capl tane giceklen. agirhgi verimi
cesitler (cm) (cm) (cm) agirhgi glin (kg/hl)  (kg/ha)

(9.) sayisl

LG 5542 CL 132.72b  17.76b 6.11a 69.68 75.13b  34.01b 237.20
Colombi 145.34a 19.26a 5.57b 67.91 75.94a 35.77a 244 .34
LSDg.s5 1.19 0.52 0.20 2,74 0.71 0.91 18.17
2014 149.24a 18.88a 5.93 68.86 76.13a 34.91a 237.75
2015 128.83b 18.15b 5.74 68.73 74.94b  34.88b 243.78
LSDg.s5 1.19 0.52 0.20 2,74 0.71 0.91 18.17
IMI grubu olmayan
cesitler
64LL05 120.29b 17.01a 5.60b 72.43b 70.50b 34.56 205.24
64H34 124.85a 14.03b 5.80a 75.29a 72.33a 34.83 217.33
LSDy.05 1.16 0.68 0.18 2.39 0.32 0.59 13.59
2014 128.13a 16.30a 5.84a 73.91a 72.25a 34.79 183.13b
2015 117.01b  14.74b 5.56b 73.82b 70.58b 34.61 239.44a
LSDy.05 1.16 0.68 0.18 2.39 0.32 0.59 13.59

IMI grubunda, yiiksek oleik “Colombi” ¢cesidi basta tane verimi olmak lizere bitki
boyu, tabla c¢api, sap c¢api, hektolitre agirhdr agisindan “LG 5542" cesidinden
istatistiki agidan 6nemli Gstinlik saglamistir. “Colombi” ¢esidi diger ¢eside gére daha
gec ciceklenirken tane agirhdi icin iki ¢esit arasinda istatistiki acidan 6nemli fark
bulunamamistir. Bu grupta tane verimi, 1000 tane agirligi ve sap ¢api i¢in 2014 ve
2015 yillan arasinda istatistiki acidan 6nemli fark bulunamamistir. Ancak 2014
yilinda 6lgulen bitki boyu, tabla gapi ve hektolitre agirhgr degerleri 2015 yilindan
yuksek bulunmustur. Yine ilk yil ikinci yila gére daha ge¢ ciceklenme olmustur.

Bonaflan WG, Stomp® Extra, Challenge 600, Targa Super herbisitlerin
uygulandigi ve herbisit uygulamasiz kontrolii de iceren galismada ise yuksek oleik
“64H34” cesidi bitki boyu, sap ¢api, 1000 tane agirigi ve %50 ciceklenme glin sayisi
acisindan ilk grubu olusturmustur. Yuksek linoleik “64LL05" cesidi ise tabla capi
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acisindan “64H34” cesidinden istatistiki agidan énemli yiksek deger vermistir. Bu
grupta hektolitre agirligi ve gesitler agisindan énemli farklar belirlenememistir. Kurak
gecmesine karsilik 2015 yili tane verimi ilk yildan yiiksek olmustur. Buna karsilk
2014 yih bitki boyu, tabla ¢api, sap ¢api, 1000 tane agirhigi ve % 50 giceklenme giin
sayilari 2015 yilindan yiiksek belirlenmigtir.

Yiksek linoleik “LG 5542 CL” gesidinin tane igerigi ile yagin palmitik, stearik ve
linoleik asit icerigi yuksek oleik “Colombi” c¢esidinden istatistiki dizeyde 6nemli
derecede yilksek elde edilmistir (Tablo 9). “Colombi” ¢esidi sadece 6zelligi geregi
yuksek oranda oleik asit icerigine sahip olmustur. IMI grubu cesitler ile yapilan
calismada yil faktéri yag asitlerinden sadece stearik ve oleik asit oraninda etkili
olmustur. Arastirmamizin 2015 yilinda oldugu gibi kurak gegen ve yuksek sicakhgdin
oldugu vyillarda aycicegi bitkisinde oleik asit sentezinin artigi, linoleik asit igeriginin
azaldi§i daha o6nceki bilimsel galismalarda da ortaya konmustur (Onemli, 2012a;
Onemli, 2012b). Yine serin ve yagish gecen 2014 yilinda cesitlerin linoleik asit
oranlari artmigtir.

Tablo 9. Cesit ve yil faktorlerine gore tane yag icerigi ve bazi bazi yag asit oranlari
icin olusmus 6énemlilik gruplari

Taneyag C16:0 Cc18:0 C18:1 C18:2 C22:.0 C24:0
icerigi Palmitik  Stearik Oleik Linoleik Behenik Lignoserik

IMI grubu cesitler (%) (%) (%) (%) (%) (%) (%)
LG 5542 CL 43.25a 5.70a 2.92a 40.84b 48.75a 0.79 0.35
Colombi 41.29b 4.36b 2.53b 82.32a 8.95b 0.79 0.34
LSDy.05 1.05 0.17 0.07 213 2.16 0.11 0.06
2014 42.67 4.96 2.94a 60.70b 29.70 0.77 0.33
2015 41.87 5.10 2.51b 62.46a 28.00 0.81 0.36
LSDg.05 1.05 0.17 0.07 213 2.16 0.11 0.06
IMI grubu olmayan

cesitler

64LL05 44.16a 5.62a 3.41a 39.35b 50.03a 0.67b 0.26b
64H34 40.35b 3.65b 2.59b 85.28a 5.90b 0.76a 0.33a
LSDg.05 0.99 0.19 0.12 2.38 1.60 0.07 0.04
2014 44.04a 4.63 3.01 59.95b 30.82a 0.76a 0.31
2015 40.46b 4.64 3.00 64.69a 25.11b 0.66b 0.29
LSDy.05 0.99 0.19 0.12 2.38 1.60 0.07 0.04

IMI grubu olmayan herbisitlerin uygulandigi calismada ise tane yag orani ve
incelenen tum yag asitleri agisindan c¢esitler arasinda énemli fark belirlenememistir.
Yuksek linoleik “64LL05" cesidi tanedeki yag icerigi, palmitik asit, stearik asit ve
linoleik asit icerigi acisindan ilk sirada yer alirken ylksek oleik “64H34” ¢esidi oleik,
behenik ve lignoserik asit agisindan bu gesitten yiksek deger vermistir. Bu grupta
yillar agisindan baktigimizda 2014 yilinda daha ylksek tane yag icerigi, linoleik ve
behenik asit belirlenirken daha distk oleik asit degeri elde edilmistir. 2014 yilinda
aycicegi tanelerinde daha yuksek yag elde edilmesinde, aygiceginin R6, R7 ve R8
generatif gelisme dénemlerinde disen yagislarin 2015 yilina gére ¢ok daha yluksek
olmasindan kaynaklandigi dusinilmektedir. 2014 yilinda tane dolumu suresince
dusen yagislar bu dénemlerde yag birikimini dnemli derecede artirmistir. 2015 yilinda
ise ciceklenme sonrasi olan R6 dénemi ¢ok kurak gitmesi tane yag igerigini
dustrmustir. Aycicegi sulama denemelerini yuriten arastirmacilar da R6 dan sonra
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yapilan sulamanin tane yag oraninin artirdigini belirlemislerdir (Kaya ve Kolsarici,
2011) ) Yillar arasindaki bu fark IMI grubu gesitlerde de bulunmustur. Ancak bulunan
fark IMI grubu cesitlerde istatistiki agidan énemli olmamistir. Yine 2015 yilinin gok
kurak gegmesi oleik asit sentezini artirmis ve tane oleik asit igeriginin yiuksek
cikmasini saglamistir (Onemli, 2012a; Onemli, 2012b).

Projenin asil amaci herbisit uygulamalarinin farkli 6zellikteki aygicedi ¢esitlerinin
verim unsurlari, tane yag icerigi ve yag asitleri kompozisyonuna etkileri belirlemektir.
Bu dogrultuda herbisit uygulamalarina ait LSD énemlilik gruplar tzerinde daha fazla
durulacaktir.  Herbisit uygulamalarinin yil ve cgesit faktorleri dikkate alinmaksizin
verim ve verim unsurlarinda olusturduklari énemlilik gruplari Tablo 10'da yer
almaktadir. Bu tablodaki bitki karakterlerine ait énemlilik gruplar aciklanirken énce
IMI grubu herbisitlere dayanikli cesitler irdelenecek daha sonra diger grup
degerlendirilecektir.

Tablo 10. Herbisit uygulamalarinin etkilerine gore verim ve bazi verim unsurlarinda
olusmus énemlilik gruplari

Bitki Tabla Sap 1000 % 50 Hektoli. Tane

boyu capl capl tane giceklen.  agirhigi verimi
(cm) (cm) (cm) agirhg gln (kg/hl)  (kg/da)
IMI grubu herbisit (9.) sayisi
Kontrol 146.80a 18.61 6.20a 67.61 75.25 34.99 243.78
Intervix® Pro 131.26b 18.42 5.47b 69.98 75.81 34.79 237.74
LSDy 05 1.19 0.52 0.20 2,74 0.71 0.90 18.17
IMI grubu olmayan
herbisitler
Kontrol 113.96¢ 15.82 5.38c 73.79ab 72.06a 34.75ab 203.65ab
Bonaflan WG 122.34b 156.49 5.54bc 76.25a 71.63a 34.89a 225.13a
Stomp® Extra 126.43a 15.40 6.10a  71.78b 70.13b 35.25a 214.76ab
Challenge 600 122.25b 156.25 5.79b 74.94ab 71.69a 33.86b 210.07ab
Targa Super 127.86a 15.64 5.69b 72.55ab 71.56a 34.74ab 202.82b
LSDy.05 1.83 1.08 0.29 3.77 0.51 0.94 21.50

Ayni sitiin icinde ayni harfle gosterilen ortalamalar arasindaki fark 6nemli degildir
Kontrol: Herbisit uygulamasi yapilmamis ve yabanci otlari el ile temizlenmis parsel

IMI grubu herbisitlere dayanikli c¢esitlerde Intervix® Pro uygulamasi ile hig
herbisit uygulanmamis ve yabanci otlari el ile temizlenmis kontrol parseline gore bitki
boyu istatistiki agidan dnemli diizeyde kisalmigtir. Yine herbisitin uygulanmasi ile sap
capinda bir azalma belirlenmistir. .Dekara tane verimi, tabla ¢api ve hektolitre agirhgi
da Intervix® Pro uygulamasi ile azalmistir. Ancak bu azalmalar istatistiki agidan
énemli bulunmamistir.

IMI grubu herbisitlere dayanikli olmayan c¢esitlerde Bonaflan WG,
Stomp® Extra, Challenge 600, Targa Super uygulamasi ve herbisit uygulanmamig
kontrol konularina gére bitki boyu, sap ¢api, 1000 tane agirligi, hektolitre agirhgi ve
dekara tane verimi icin farkh 6nemlilik gruplari olugsmustur. Targa Super ve
Stomp® Extra uygulamasi ile diger herbisit uygulamalari ve hi¢ herbisit
uygulanmamigs konuya goére daha yuksek bitki boyu dlgulmustir. Bu grup cesitlerde
tabla c¢api herbisit uygulamalarindan etkilenmemisti. En yiksek sap ¢api
Stomp® Extra uygulamasindan alinmistir. 1000 tane agirhgi igin Stomp® Extra
kontrolden daha dusiik deger vermistir. Ayrica Stomp® Extra uygulamasi ile kontrol
ve diger herbisit uygulamalarina gére daha erken olgunlasma belirlenmistir.
Hektolitre agirhgi icin birbirine gegmis iki farkl grup olugsmustur. Bu karakter igin
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Bonaflan WG, Stomp® Extra uygulamalarinda tartilan hektolitre agiriginin Challenge
600 uygulamasindan daha yiksek oldugunu sdyleyebiliriz. Tane verimi igin de
birbirine gegmis iki farkli grup olugmustur. Iki farkli grupta yer alan Bonaflan WG
uygulamasindan Targa Super herbisiti uygulamasina gore istatistiki Gnemde yliksek
verim alinmigtir. Ancak Bonaflan WG uygulamasi ile IMI grubu olmayan c¢esitlerde en
yuksek verim alinmasina karsilik Stomp® Extra, Challenge 600 ve herbisit
uygulanmamis kontrolden alinan dekara tane verimleri arasindaki farklar istatistiki
acidan énemli bulunmamistir.

Herbisit uygulamalarinin etkilerine gére tane yag icerikleri ve bazi yag asitleri
oranlari igin olusmus LSD (%5) gruplari Tablo 11 de yer almaktadir.

Tablo 11. Herbisit uygulamalarinin etkilerine gére tane yag icerigi ve bazi bazi yag
asit oranlari icin olusmus énemlilik gruplari

Taneyag C16:0 C18:0 C18:1 C18:2 C22:0 C24.0
icerigi Palmitik  Stearik Oleik Linoleik Behenik Lignoserik

IMI grubu (%) (%) (%) (%) (%) (%) (%)
herbisit

Kontrol 42.09 5.06 2.77a 61.76 28.62 0.78 0.34
Intervix® Pro 42.44 5.00 2.68b 61.40 29.08 0.81 0.35
LSDy.05 1.05 0.17 0.07 213 2.16 0.11 0.06
IMI grubu olmayan

herbisitler

Kontrol 42.31 4.58 2.90 63.21 27.61 0.74 0.31
Bonaflan WG 42.63 4.78 3.09 60.59 28.08 0.64 0.27
Stomp® Extra 42.32 4.61 3.06 62.47 28.12 0.72 0.28
Challenge 600 41.24 4.65 3.00 62.72 27.87 0.72 0.30
Targa Super 42.76 4.55 2.95 62.61 28.16 0.75 0.33
LSDg o5 1.56 0.31 0.18 3.77 2.53 0.11 0.07

Ayni sutiin iginde ayni harfle gosterilen ortalamalar arasindaki fark 6nemli degildir
Kontrol: Herbisit uygulamasi yapiimamis ve yabanci otlari el ile temizlenmis parsel

Intervix® Pro uygulamasi ile o cesitlere ait hi¢ herbisit uygulanmayan ve
yabanci otlari el ile temizlenen kontrol arasinda istatistiki agidan sadece stearik asit
oranlarinda fark ¢ikmistir. IMI grubu cgesitlerde Intervix® Pro uygulamasi ile stearik
asit icerigi dusmustur.

Dort farkli etken maddeli herbisit uygulamasi ve herbisit uygulamasiz kontroli
iceren IMI grubu olmayan cesitlerdeki arastirmada Bonaflan WG uygulamasi ile en
yuksek tane yag igerigi elde edilmesine karsilik gerek bu karakter gerekse yag asitleri
icin uygulama konulari arasindaki farklar istatistiki agidan énemli bulunmamistir.

Herbisit uygulamalarinin etkilerini daha iyi anlayabilmek igin uygulama konulari
bazi énemli verim ve vyag unsurlar igcin g¢esit ve yil bazinda ayri ayri
degerlendirilmistir (Tablo 12).

Intervix® Pro uygulamasi ile herbisit uygulanmayan kontrole gére bitki boyunda
istatistiki agidan énemli diizeydeki kisalma hem linoleik “LG 5542 CL” ¢esidi hem de
oleik “Colombi” cesidinde her iki yilda da belirlenmistir. Tium degerlendirmelerde
Intervix® Pro uygulamasinin bitki boyunu kisalttigini sdyleyebiliriz. Daha &nceki
yillarda IMI grubu herbisitlerin bitki boyuna etkisini belirlemeye yénelik yapilmis bir
arastirmaya rastlaniimamistir. “LG 5542 CL” gesidinde 2015 yilinda Intervix® Pro
uygulamasi ile % 50 ciceklenme siiresinin 1 guin uzadigi belirlenmistir.
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Tablo 12. Cesit ve yil bazinda herbisit uygulamalarinin etkilerine goére tane yag
icerigi ve bazi bazi yag asit oranlari igin olusmus énemlilik gruplari

Cesit Yil Uygulama Tane % 50 Bitki Tane C18:1 C18:2
verimi  gigeklen.  boyu yag Oleik Linoleik
(kg/da) glin (cm) icerigi (%) (%)
sayisl (%)

Kontrol 244,52 75.50 149.46a 44.03 41.67 47.73

2014 Intervix® Pro 254.22 76.50 131.10b 43.78 37.98 51.23
LG 5542 LSDy.05 45.13 3.18 7.00 2.37 949 8.83
CL Kontrol 22754  73.75b 132.75a 42.23 40.25 49.52
2015 Intervix® Pro 222.52 74.75a 117.56b 42.95 43.48 46.51

LSDg.s5 27.41 0.99 2.24 4.23 4.62 4.44
Kontrol 222.42 76.25 164.73a 41.40 81.40 10.24

2014 Intervix® Pro 229.86 76.25 151.66b 41.46 81.77 9.62

Colombi LSDg.05 40.54 1.30 1.30 3.51 8.26 8.99
Kontrol 261.49 75.50 140.27a 40.71 83.73 7.005

2015 Intervix® Pro 263.58 75.75 124.71b 41.59 82.38 8.96

LSDg,5 29.02 0.80 2.35 3.16 2.33 2.80

Kontrol 181.01 71.75 117.13d 44.55b 38.16 51.73

Bonaflan WG 178.31 71.50 122.00c 44.45b 36.46 52.91

2014 Stomp® Extra 169.12 71.00 123.82c 45.08ab 34.58 54.94
Challenge600  168.36 71.50 128.46b 45.21ab 38.40 51.30

Targa Super 157.94 72.00 137.68a 46.07a 34.87 54.84
64LL05 LSDg.05 29.92 1.55 219 1.12 4.78 4.34
Kontrol 230.38 69.75b 115.10b 42.70 4257  46.68

Bonaflan WG 246.10 68.75¢c 111.76¢ 42.87 4210  47.43

2015 Stomp® Extra 246.10 68.75¢c 111.76¢ 43.50 42.01 46.69
Challenge600  233.80 68.75¢c 110.89c 4434 4184  47.07

Targa Super 241.32 71.25a 124.28a 42.79 42.58 46.72

LSDg. 05 45.14 0.69 2.36 3.43 3.30 3.66

Kontrol 174.60 74.25a 121.80c 43.01ab 83.23 8.61

Bonaflan WG 196.26 73.75a 135.22b 43.61a 83.15 8.98

2014 Stomp®Extra  210.89 71.00c 135.32b 42.88ab 84.80 7.27
Challenge600 206.12 73.50ab 139.28a 43.00ab 82.10 9.59

Targa Super 188.69 72.25bc 120.57d 42.59b 83.76 8.09

64H34 LSDy 05 46.74 1.25 1.16 097 973 9.26
Kontrol 228.61b 72.50a 101.80d 38.98a 88.87 3.41

Bonaflan WG 279.84a 72.50a 120.39b 39.58a 80.67 3.00

2015 Stomp®Extra 232.94b 69.75¢c 134.83a 37.82ab 88.48 3.57
Challenge600 232.01b 73.00a 110.37c 32.42b 88.53 3.51

Targa Super  223.33b 70.75b 128.91a 39.59a 89.24 2.97

LSDo.05 44.76 0.51 717 5.78 12.29 1.63

Faktore ait ayni stttin icinde ayni harfle gésterilen ortalamalar arasindaki fark énemli degildir

Kontrol: ilgili geside ait herbisit uygulamasi yapilmamis ve yabanci otlari el ile temizlenmis parsel

IMI grubu herbisite dayanikh cesitlerde Intervix® Pro uygulamasinin 2014 veya
2015 yillarinda tane verimi, tane yag icerigi, oleik asit ve linoleik asit oranlari
acisindan herbisit uygulamasiz kontrol ile arasinda ¢eside ve yila bagl kiguk farklar
olusturdugu ancak bu farklarin istatistiki acidan 6nemli olmadigi belirlenmistir.
Ureticilerin stirekli dile getirdigi IMI grubu herbisit uygulamasina bagl tane yag
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oranindaki digmeler sadece “LG 5542 CL” gesidine 2014 yilinda yapilan herbisit
uygulamasinda belirlenmis olup aradaki fark ta istatistiki acidan &nemli
bulunmamigtir. Diger yil veya ¢esitlerde bazen Intervix® Pro uygulamasi ile tane yag
orani énemsiz duzeyde artmigtir. Her iki yilda da herbisit uygulamasindan hemen
sonra yagislarin digsmesi bu herbisitin bitkilerde stres olusturmasina bagh generatif
dénemin kisalmasi ve dolayisiyla yagd icerigine olumsuz etkisinin daha fazla
gorulmesini engellemis oldugu distnilmektedir. Daha net bilgilerin alinabilmesi igin
calismalarin devam ettiriimesi ve farkli ekolojik kosullarda denemeler yapilmasi
gerekmektedir. IMI grubu herbisitlerin tane verimi ve yag icerigine etkisini arastirilan
en yakin calisma Simi¢ ve ark (2011)'na aittir. Arastiricilar bu calismalarinda
imadazolina dayanikli bir aygicedi ¢gesidinde farkli herbisit etken maddelerini igeren
kombinasyonu aygiceginin farkli gelisme dénemlerinde uygulamislar. Calismada ge¢
donemlerde uygulanan herbisitlerin verimi ve tane yagd igerigini dusurduguni
belirlemiglerdir. Bu olumsuz etkinin yabanci ot problemi olmayan tarlada da
olustugunu saptamislardir.

IMI grubu herbisitlere dayanikh olmayan c¢esitlerde Bonaflan WG,
Stomp® Extra, Challenge 600, Targa Super uygulamasi ve herbisit uygulanmamis
kontrol konularini iceren faktér ele alindiginda tane verimi, yiksek linoleik “64LL05”
cesidinde herbisit uygulamalarindan istatistiki seviyede ©nemli etkilenmemigtir.
Yiksek oleik “64H34” cesidinde is tane verimi 2015 yilinda uygulamalardan énemli
derecede etkilenmistir. En yuksek tane verimi Bonaflan WG uygulamasindan
alinmistir. Bu herbisit uygulamasi ile en yakin verim veren herbisit uygulamasi ve
herbisit uygulanmamis kontrole gére dekara 50 kilograma yaklasan verim artisi
belirlenmistir. Benfluralin etken maddesinin hormonal etkisinin olabilecegi tahmin
edilmektedir. Kontrol ve diger herbisit uygulamalarina ait tane verimi degerleri
arasinda istatistiki acgidan fark bulunamamistir. %50 ciceklenme giin sayisi igin
“64LL0OS" cesidinde 2015 yilindaki uygulamalar igin konular arasinda fark
olusmustur. Targa Super uygulamasi ile c¢iceklenmede bir gecikme olugsmustur.
“64H34” cesidinde ise herbisit uygulamalari, her iki yilda da % 50 giceklenme giin
sayisinda farklar olusturmustur. Bu cesitte ciceklenme Stomp® Extra uygulamasi ile
her iki yilda da diger konulara gére daha erken olmustur. 2014 yilindaki Diger ¢esitte
ge¢ ciceklenmeye neden olan Targa Super herbisiti bu gesitte erken giceklenmeye
neden olmustur. “64LL05" cesidine 2014 yilinda uygulanan tim herbisitler bitki
boyunun uzamasina neden olmustur. En kisa boyu herbisit uygulanmamis kontrolde
Olgulmustur. Bu gesitte en uzun boy her iki yllda da Targa Super uygulamasinda
Olgulmustur. “64H34” cesidinde 2014 vyihinda en wuzun boy Challenge600
uygulamasinda, 2015 yilinda Stomp®Extra ve Targa Super uygulamasinda
Olctlmustir. Kontrol uygulamasi ile bu ¢esidin 2015 yilinda en kisa boy 6&lgulirken
2014 yilinda ikinci kisa boy olusturmustur. Herbisit uygulamalari “64LL05”" ¢esidinin
ilk yilki denemesinde konular arasinda istatistiki fark yaratmistir. En yiksek tane yag
icerikleri agisindan ilk grubu olusturan konular sirasiyla Targa Super, Challenge600
ve Stomp® Extra uygulamalaridir. Tane yag icerigi agisindan “64H34” cesidinde
2014 yilinda en yuksek ilk grupta sirasiyla Bonaflan WG, Kontrol, Challenge600 ve
Stomp® Extra yer almistir. 2015 yilinda ise tane yag icerigi acisindan ilk grubu
olusturan konular sirasiyla Targa Super, Bonaflan WG, Kontrol ve Stomp® Extra
uygulamalaridir.

Genel degerlendirme yaptigimizda Intervix® Pro uygulamasi her iki cesitte ve
her iki yilda bitki boyunu énemli dl¢iide kisaltmistir. Bu herbisitin diger karakterler
Uzerinde ise istatistiki agidan énemli olmayan olumsuz etkileri géruldigi gibi pozitif
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etkileri de olmustur. IMI grubu herbisitlere dayanikli olmayan cesitlere uygulanan
Bonaflan WG, Stomp® Extra, Challenge 600, Targa Super herbisitler ve herbisit
uygulanmamis kontrol konularini genel olarak degerlendirdijimizde uygulamalarin
cesit ve yila gore farkli etkilerde bulundugunu géririz. Herbisit uygulamalarini
kontrol ile kiyasladigimizda bazi herbisitlerin yabanci otlar ile katkilari yani sira
aycicegi bitkisinde bazi verim ve kalite unsurlarini bizim agimizdan iyilestirdigi
anlagiimaktadir. Kontrol ile kiyasladigimizda Bonaflan WG uygulamasi ile “64LL05"
cesidinin 2015 yilinda ve “64H34” ¢esidinin her iki yilinda kontrolden yuksek verimler
ve tane yag icerikleri ainmistir. Ancak bu degerler bazi faktérlerde istatistiki agidan
onemli olmamistir. Herbisitin tane verimi ve tane yag igerigine olan katkisi yabanci
otlari éldirtup rekabeti aygicedi lehine gevirmesinden kaynaklanmamistir. Cunki
kontrol parselinde de yabanci ot problemi yoktur. Targa Super uygulamasi ise
“64LL0O5" c¢esidinde 2014 yilinda ve “64H34” cesidinin her iki yilinda kontrol
uygulamasina goére daha dusuk tane verimlerine neden olmustur. Daha oénce
yuritilen calismalarda da herbisitin stres olusturduguna ait bulgular yer almaktadir
(Simi¢ ve ark, 2011; Renukaswamy ve ark, 2012; Suryavanshi ve ark, 2015)

Herbisit uygulamalarinin aygicegdi verim, verim unsurlari, tane yag icerigi ve yag
asitleri kompozisyonuna etkilerinin belirlenmesi yaninda ¢alismamizda 2014 ve 2015
yillarinda tim c¢esitlere uygulanan tum herbisit uygulamalarina ait dort tekerrtrdeki
parsellerden alinan drtnlerde pestisit kalinti analizleri yapilmigtir. Her bir herbisit ile
ilgili iki cesit iki yil ve doérder tekerrirden 16 parsel olmak Uzere bes herbisit igin
toplam 80 parselden alinan (rin (zerinde etken madde kalintisinin bulunup
bulunmadigi analiz edilmistir. Analizlerde herbisit igin belirtilen limitleri asan miktarda
kalintt olup olmadigi arastinimistir. Sonuglarda higbir herbisite ait kalintiya
rastlanilmamistir. Bu dogrultuda sonuglar Tablo 13 te herbisit bazinda verilmistir.
Arastirmamizda tim herbisit uygulamalarina ait Urinlerde pestisit kalintisinin
bulunmamasi sevindiricidir.

Tablo 13. Herbisit uygulanmis parsellere ait Grtinlerdeki pestisit kalintisi

llacin Etken maddesi Limit ~ Birim  Analiz Sonucu

ticari ismi (LOQ)

Bonaflan WG Benfluralin, 60 g/ltr 0.01 mg/kg Kalinti belirlenmemistir
Stomp® Extra  Pendimethalin, 450 g/ltr 0.01 mg/kg Kalinti belirlenmemistir
Challenge 600 Aclonifen, 600 g/ltr 0.01 mg/kg Kalinti belirlenmemigtir

Targa Super Quizalofop-P-Ethyl, 50 g/ltr ~ 0.01 mg/kg Kalinti belirlenmemistir

Intervix® Pro Imazamox, 40 g/It 0.01 mg/kg Kalinti belirlenmemistir

Arastirmamizda aycicegdinde kullanilan herbisitlerin verim, verim unsurlari, tane
yag icerigi ve yag asitleri kompozisyonu ile elde edilen bulgularin gogu daha énceki
calismalarda incelenmemis orijinal sonuglardir. Sonuglar, herbisit uygulamalarinin
bitkiler Gizerindeki etkilerinin genetik ile gevre kosullarina bagl oldugunu ve herbisitler
ile ilgili etken maddelerin kultir bitkisinde yarattiyi hormonal veya stres etkilerinin
daha ayrintili incelenmesi igin yeni ¢alismalara gereksinim oldugunu géstermektedir.
Yine herbisit uygulamalarinin triinde kalinti olusturup olusturmadigi daha ¢ok siklikta
yapilmasinda yarar vardir.

27



KAYNAKLAR

Anonim, European Commission Addendum to the Trifluralin dossier, European
Commission, DG Environment, Brussels February, 2009.

Anonim, European Commission (DG Environment) Technical Support for the Impact
Assessment of the Review of Priority Substances under Directive 2000/60/EC ,
Substance Assessment: Trifluralin, June 2011.

Ates, D, Turgut, C, Atatanir, L, Gokbulut, C, Ornek H, Pestisitlerin pasif birikiminin
zeytin organik tarimina etkisinin arastiriimasi, Turkiye IV. Bitki Koruma Kongresi
Bildirileri 28-30 Haziran 2011, Kahramanmaras.

Baskaran, R, Kavimani, R, Productivity of sunflower as influenced by tillage and
weed management, Indian Journal of Weed Science, 46(2): 138-141, 2014
Bhandari, G, An overview of agrochemicals and their effects on environment in

Nepal, Applied Ecology and Environmental Sciences, 2(2):66-73, 2014.

Baranski, M, Toberi, SD, Volakakis, N, Seal, C, Sanderson, R, Stewart, GB,
Benbrook, C, Biavati, B, Markellou, E, Giotis, C, Gromadzka-Ostrowska, J,
Rembiatkowska, E, Skwarto-Sonta, K, Tahvonen, R, Janovska, D, Niggli, U,
Nicot, P, Leifert, C, Higher antioxidant and lower cadmium concentrations and
lower incidence of pesticide residues in organically grown crops: a systematic
literature review and meta-analyses, British Journal of Nutrition, 1-18, 2014.

Barganska, Z, Olkowska, Tomasz Dymerski, T, Namie$nik J, Determination of
pesticide residues in Honey using the GCxGC-TOFMS Technique, J Bioproces
Biotech , :7, 2014.

Centner, T, Nicholas Eberhart N., Requiring pollutant discharge permits for pesticide
applications that deposit residues in surface waters, Int. J. Environ. Res. Public
Health, 11, 4978-4990, 2014.

Demirci, M, Kaya, Y, Status Of Orobanche cernua Loefl. and Weeds In Sunflower
Production in Turkey, Helia, 32(51): 1563-160, 2009

Demircioglu, A, Maden, S, Misirda kullanilan bazi herbisitlerin sekerpancarinda
fitotoksik etkilerinin arastirilmasi, Doktora Tezi, Ankara Universitesi, Fen
Bilimleri Enstitlist, Bitki Koruma Anabilim Dali, 55s, 2007

Delchev, G, Efficacy and selectivity of vegetation-applied herbicides and their
mixtures with growth stimulator Amalgerol premium at oil-bearing sunflower
grown by conventional, Clearfield and ExpressSun Technologies, Agricultural
Science and Technology, 5(2):200-205, 2013

Delchev, G, Georgiev, M, Achievements and problems in the weed control in oil-
bearing sunflower (Helianthus annuus L.), Agronomy, 168-173, 2015.

EFSA, Scientific Report of EFSA, The 2011 European Union Report on Pesticide
Residues in Food. European Food Safety Authority. EFSA Journal,12(5):3694,
2014.

El-Rokiek, KG, Dawood, MG, Gad, N, Physiological response of two sunflower
cultivars and associated weeds to some herbicides, Journal of Applied Sciences
Research, 9(4): 2825-2832, 2013

Evci, G, Sezer, N, Pekcan, V, Yilmaz, Ml, Kaya, Y, chemical control of broomrape
and weeds with imidazolinone herbicide and resistant hybrids in sunflower
production in Turkey, Buletinul ASM. Stiintele vietii. 2 (314):118-124, 2011

EPA, Reregistration Eligibility Decision (RED) Trifluralin, United States Environmental
Protection Agency reports, 271 p. EPA 738-R-95-040, 1996.

28



FAO, Optimizing soil moisture for plant producrion, the significance of soil porosity,
107s, 2003.

FAO, Pesticide residuesin food report 2013, FAO Plant production and protection
paper, ISSN 0259-2517, 625 p, 2013.

FAO,Pesticide residues in food 2015, Joint FAO/WHO Meeting on Pesticide
Residues, ISSN 0259-2517, FAO Plant Production and Protection Paper, 627 s,
2015.

Honiges, A, Wegmann, K, Ardelean, A, Orobanche resistance In sunflower, Helia,
31(49):1-12, 2008.

Jursik, M, Soukup, J, Holec, J, Jifi Andr, J, Hamouzova, K, Efficacy and
selectivity of pre-emergent sunflower herbicides under different soil moisture
conditions, Plant Protect. Sci., 51(4): 214-222, 2015.

Kaya MD, Kolsarici, O, Seed yield and oil content of some sunflower (Helianthus
annuus L.) hybrids irrigated at different growth stages, African Journal of
Biotachnology, 10(22):4591-4595

Knezevic, SZ, Elezovic, |, Datta, A, Vrbnicanin, S., Glamoclija, D, Simic, M, Malidza,
G, Delay in the critical time for weed removal in imidazolinone-resistant sunflower
(Helianthus annuus) caused by application of pre-emergence herbicide,
International Journal of Pest Management, 59(3):229-235, 2013.

Lari, SZ, Khan, N.A, Gandhi, KN, Meshram, ST, Thacke, NP, Comparison of
pesticide residues in surface water and ground water of agriculture intensive
areas. Journal of Environmental Health Science & Engineering, 12:11, 2014.

Onemli, F, Impact of climate changes and correlations on oil fatty acids in sunflower,
Pak. J. Agri. Sci., 49(4):455-458, 2012a.

Onemli, F, Changes in oil fatty acid composition during seed development of
sunflower, Asian Journal of Plant Sciences, 11(5):241-245, 2012b.

Petcu, V, Ciontu, C, The effect of imidazolinone and tribenurom-methyl tolerant
sunflower technology on weed control efficency and soil qualty, Lucrari
Stiintifice- seria Agronomie, 57 (2):53-57, 2014,

Reddy, SS, Stahlman, PW, Geier, PW, Thompson, CR, Weed control and crop safety
with Premixed S-Metolachlor and Sulfentrazone in sunflower American Journal of
Plant Sciences, 3:1625-1631, 2012.

Reddy, SS, Stahlman, PW, Patrick, Geier, PW, Broadleaf weed control in sunflower
(Helianthus annuus) with preemergence-applied Pyroxasulfone with and without
Sulfentrazone, Agricultural Sciences, 6:1309-1316, 2015.

Renukaswamy, NS, Prashant Kusagur, P, Jayaprakash, R, Effect of chemical weed
management on growth traits and its influence on performance of sunflower,
International Journal of Food, Agriculture and Veterinary Sciences, 2(1):80-86,
2012

Resmigazate, Bitki Koruma Uriinlerinin Ruhsatlandiriimasi Hakkinda Yénetmelik, 25
Mart 2011 Tarihli ve 27885 Sayili Resmi Gazete, 2011.

Simi¢, M, Dragicevi¢, V, Knezevi¢, S, Radosavljevi¢, M, Dolijanovi¢, Z, Filipovic,
M, Effects of applied herbicides on crop productivity and on weed infestation in
different growth stages of sunflower (Helianthus annuus L.), Helia 34(54):27-37,
2011

Serim, A, Maden, S, Orta Anadolu Bdlgesi kosullarinda Sulfosulfuron ve
Mesosulfuron+lodosulfuron’un topraktaki kaliciliginin biyoassay ile
arastiriimasi, Bitki Koruma Bilteni, 51 (3):301-314, 2011.

Serim, AT, Maden, S, Effects of soil residues of sulfosulfuron and mesosulfuron

29



methyl+iodosulfuron methyl sodium on sunflower varieties, Journal of
Agricultural Sciences, 20:1-9, 2013.

Sequtowski, T, Kortekamp, A, Application of bioassays in studies on phytotoxic
herbicide residues in the soil environment. Herbicides and Environment, 746p,
2011.

Skorié, D, Pd&cureanu-Joita, M, Sava, E, Sunflower breeding for resistance to
broomrape (Orobanche cumana Wallr.), AN. L.N.C.D.A. Fundulea, LXXVIII
(1):63-79, 2010

Suryavanshi, VP, Suryawanshiand, SB, Jadhav, KT, Influence of herbicides on yield
and economics of Kharif sunflower, Journal Crop and Weed, 11(1):168-172,
2015.

Slizer, S, Biylk, H, Residual effects of spraying imidazoline-family herbicides on
Clearfield sunflower production from the point of view crop rotation. Helia, 33
(52):25-36, 2010.

Torun, H, Uygur, S, Yiksek doz herbisit uygulamalarinin hedef digi bitkilerdeki
olusturdugu zararlanmalar, Yiiksek Lisans Tezi, Cukurova Universitesi, Fen
Bilimleri Enstitlisu, Bitki Koruma Anabilim Dali, 149 s, 2011.

TUIK, Istatistik Gostergeler 1923 — 2007. Tirkiye Istatistik Kurumu, Yayin No: 3206,
Ankara, 2008.

Tyr, S, Vavrik, D, Chemical weed control of sunflower stands, Research Journal of
Agricultural Science, 47 (1): 243-251, 2015

Unal, H, Orug, HH, Sezgin, A, Kabil, E, Turkiye'de , 2006-2010 yillari arasinda, bal
arilarinda gorilen élimler sonrasinda tespit edilen pestisitler, Uludag Aricilik
Dergisi, 10 (4): 119-125, 2010.

Wanikorn, N, Weed competition and chemical weed control in sunflower (Helianthus
annuus L.). Thesis for PhD, Kasetsart University, Bangkok, 88p, 1991

Wicks, GA, Fenster, CR, Burnside, OC, Herbicide residue in soil when applied to
sorghum in a winter wheat-sorghum-fallow rotation, Agronomy Journal. 61:721-
724, 1969.

30



g" INTERNATIONAL SUNFLOWER GONFERENGE




ISC 2016

PROCEEEDINGS
OF
19" INTERNATIONAL SUNFLOWER
CONFERENCE

29 MAY -3 JUNE, 2016

EDIRNE, TURKEY




19" International Sunflower Conference, Edirne, Turkey, 2016

19" INTERNATIONAL SUNFLOWER
CONFERENCE

29 MAY -3 JUNE, 2016,
EDIRNE, TURKEY

In
Trakya University Balkan Congress Center,

Edirne, Turkey

Organized by
Trakya University
and

International Sunflower Association



19" International Sunflower Conference, Edirne, Turkey, 2016

ORGANIZING COMMITTEE

LOCAL ORGANIZING COMMITTEE

Assoc. Prof. Dr. Yal¢in KAYA
Assist. Prof. Dr. Necmi BESER
Assoc. Prof. Dr. Semra HASANCEBI
Asst. Prof. Dr. Suleyman KOK

Asst. Prof. Dr. Gokhan KACAR

Dr Mehmet YABAS
Emrah AKPINAR
Caglar COLAK

Zeynep Cisem MUTAFCILAR

Gizem CIVI

Miige Tiirkoglu KOC
Bilge AFSAROGLU

Serkan KOSEM
Sukru TOPARLAK
Dilaver ARSLAN
Dr. Goksel EVCI
Dr. Veli PEKCAN

M. Ibrahim YILMAZ

Dr A. Semsettin TAN

Prof. Dr. Nazan DAGUSTU

Prof. Dr. Fadul ONEMLI

Asst. Prof. Dr. Orhan Onur ASKIN

Dr Vehbi ESER
Kamil YILMAZ
Yildiray GENCER

Dr Mete KOMEAGAC
Dr. Maria PACUREANU
Assoc. Prof. Dr. Valentina ENCHEVA Dobroudja Agric. Res Inst
Dr. Vladimir MIKLIC
Dr. Mehmet DEMIRCI

Mehmet GUL
Omer IGID
Yiicel KILIC
Aydin TUNCEL

Abdullah DISBUDAK
Ismail M. SENTURK

Yunus YUMUSAK

Trakya University
Trakya University
Trakya University
Trakya University
Trakya University
Trakya University
Trakya University
Trakya University
Trakya University
Trakya University
Trakya University
Trakya University
Edirne Com. Exchange
Edirne Farmer Union
TAGEM

Trakya Agric. Res Inst
Trakya Agric. Res Inst
Trakya Agric. Res Inst
Agean Agric. Res Inst
Uludag University
Namik Kemal University
Kirklareli University
BISAB

TUBID
TURKTOB/TSUAB
TURKTED

Fundulea Agric. Res Inst

Novisad Agric. Res Inst.
Agrobest

Euralis Seed

May Seed

Limagrain Seed

Pioneer Seed

Soltis Seed

Syngenta Seed

Biotek Seed

Head of Organizing Committee
Vice Chair of Organizing Commite
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member



19" International Sunflower Conference, Edirne, Turkey, 2016

INTERNATIONAL ORGANIZING COMMITTEE

NAME

Dr. Felicity VEAR

Dr. Andre POUZET

Dr. Nikolai BOCHKARYOV

Dr. Branislav DOZET

Carlos FEOLI

Dr Laszlo HARGITAY

Dr. Maria JOITA-PACUREANU
Dr Stevan MASIREVIC

Dr. Vladimir MIKLIC

Alan SCOTT

Dr. Gerald SEILER

Prof. Dr. Gian Paolo VANNOZZI
Dr. Leonardo VELASCO

COUNTRY

France
France
Russia
Ukraine
Argentina
Hungary
Romania
Serbia
Serbia
Australia
USA
Italy
Spain



19" International Sunflower Conference, Edirne, Turkey, 2016

SCIENTIFIC COMMITTEE

NAME

Dr. Miguel A. CANTAMUTTO
Amelia B. B. DE ROMANO
Dr. Abelardo J. DE LA VEGA
Assoc. Prof. Dr. Roumiana
VASSILEVSKA-IVANOVA

Dr. Loren RIESEBERG
Dr. Nicolas LANGLADE

Dr. Stephane MUNOS
Dr. Philippe DEBAEKE

Dr. Emmanuelle MESTRIES

Thierry ANDRE
Sebastian CHATRE
Dr. Sujatha MULPURI
Prof. Dr. Maria DUCA
Prof. Dr. Gheorghe SIN
Dr. Yakov DEMURIN

Dr. Tatyana ANTONOVA

Dr. Nada HLADNI
Dr. Goran MALIDZA

Dr. Dragana MILADINOVIC

Dr. SiniSa JOCIC

Dr. Leire MOLINERO-RUIZ

Prof. Dr. Abdurrahim T. GOKSOY
Prof. Dr. Dilek BASALMA
Prof. Dr. Hasan BAYDAR

Prof. Dr. Fatih KILLI

Dr. Nilgiin SEZER AKMAN

Dr. Sami SUZER
Dr. Walter ANYANGA

Dr. Brent HULKE

Dr. Lili QI

Dr. Janet KNODEL
Dr. Laura MAREK
Dr. Janet KNODEL

INSTITUTION
INTA

Nidera S. A.
Pioneer Hi-Bred Co.

Inst. of Genetics, Sofia
University Vancouver
INRA, Toulouse

INRA, Toulouse
INRA, Toulouse
CETIOM, Toulouse
SOLTIS S. A.
Syngenta S. A.

Direct. of Oilseeds Res.
Moldova Acad. of Sci
Academy for Agric. Sci.
VNIIMK Krasnodar
VNIIMK Krasnodar
IFVC Novi-Sad

IFVC Novi-Sad

IFVC Novi-Sad
IFVC Novi-Sad

CSIS Cordoba

Uludag University
Ankara University
Siileyman Demirel Univ
Sutcu Imam University
TSUAB

Trakya Agric. Res. Inst
Serere Agric. Res. Inst.
USDA-ARS Sunflower
Research Unit
USDA-ARS Sunflower
Research Unit

North Dakota State Univ.

USDA-ARS Ames, lowa

North Dakota State Univ.

COUNTRY

AREA

ARGENTINA Genetic Resources
ARGENTINA Disease Resistance
ARGENTINA Physiology

BULGARIA Genetic Resources

CANADA
FRANCE

FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
INDIA
MOLDOVA
ROMANIA
RUSSIA
RUSSIA
SERBIA

SERBIA

SERBIA
SERBIA

SPAIN

TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
UGANDA

USA

USA

USA
USA
USA

Genomics
Genomics, Drought
Resistance
Genomics
Agronomy

Disease Resistance
Breeding

Breeding
Molecular Breeding
Orobanche Resistance
Agronomy

Oil Quality

Disease Resistance
Confectionery
Herbicide Resistance,
Weed Management
Molecular Breeding
Breeding

Disease Resistance
Breeding
Agronomy

Oil Quality
Confectionery

Seed Certification
Agronomy
Breeding

Breeding

Molecular Genetics

Sunflower Insects
Genetic Resources
Sunflower Insects



19" International Sunflower Conference, Edirne, Turkey, 2016

MONTECINOS, A.CLAUDE, C.
LIZANA, R.RIEGEL

mungbeans and other crops in
Australia. — S. THOMPSON, S.
NEATE, Y. PEI TAN, R.
SHIVAS, E. AITKEN

based on SSRs (Simple Sequence
Repeat) —D. BASALMA, M.
PASHAZADEH

Evaluation of Sunflower

Study of the genomic diversity of

wmuouwm 30

Advancements in Clearfield®
Plus Sunflower Hybrid Variety
Development — B. WESTON,
M. PFENNING, C. NIETO, P.
ANGELETTI, E. SAKIMA

The Estimating Drought Stress Tolerances
of Sunflower Inbred lines under controlled
environmental conditions — O. ARSLAN,
A.S. BALKAN NALCAIYI], G. EVC],
V.PEKCAN, I. M. YILMAZ, S. CULHA
ERDAL, N. CICEK, Y. KAYA, Y.

(Helianthus annuus L.) Hybrids
for Photothermal Units
Accumulation, Oil Yield, Oil
Quality and Yield Traits under
Spring Planting Conditions of
Haripur, Pakistan — A. QAYYUM, | guide it — H. MISSONNIER, F.
I. SULTAN, S.U.KHAN, Y.

Verticillium sp. capable of
colonizing sunflower. How
knowledge of pathogen genetic
structure can be combined with
classical breeding approaches to

LUIGL L. GWENAELLE,

09%° -09%

The effects of applied herbicides on yield and
oil quality components of two oleic and two
linoleic sunflower (Helianthus annuus L.)
hybrids — F. ONEMLI, U. TETIK

INTERNATIONAL SUNFLOWER OIL
QUALITY SYMPOSIUM Opening Cerenomy

F BIBL, A. MEHMOOD, A. SHER, |DAYDE J, J. ALBAN,
M. A. JENKS THOMMA B. PHJ
16°-16*| Discussion Discussion Discussion Discussion
16%-18 ™ Poster Session Poster Session Poster Session Poster Session
19 Dinner Party - Dinner Party Dinner Party _ Dinner Party
=y - 01.06.2016 WEDNESDAY ~ 01.06.2016 WEDNESDAY ~ 01.06.2016 WEDNESDAY
e —— e

09 mouwc_o

New virulences of Orobanche cumana appear
in Romania - PARVU N., TEODORESCU A.

Session Chair: PROF DR MEHMET EMIN
CALISKAN

Invited Speaker
Fabrice THURON - "HO Oilseeds and Oils

Market: Positioning Sunflower Today and
Tomorrow

HOS |~Ouo

Genetic characterization of the interaction
between sunflower and Orobanche cumana -
LOUARN J., M. C. BONIFACE, POUILLY
N., VELASCO L., P. VINCOURT, B.

Invited Speaker

Prof Dr Nurhan TURGUT DUNFORD
Sunflower Oil: A Premium Oil for Food
Applications




19" International Sunflower Conference, Edirne, Turkey, 2016

CONTENTS

ORGANIZING COMMITTEE.:.c.ocs000sss00sssssessssssasssssssssnsssasarssrssnsaasssssssnssssossunsessssssaassossonsaisssussssssassssasvossossssnasssnonso 1
SCIENTIFIC COMMITTEE ioicossisassisssnssavisasiassssonsssssossusssssanssossnstns sosssossasiossvssssssssonsonissssnsvosontivsisaeivsnesvsssssnisnsaonis 3
INVITED SPEAKERS OF ISC 2016 .....ccciiiuuiiiiiiiiininnniiiiiinniiiiiessesinieeeismmmeeimmmsesssmmeessmssismsesmissessmmsssssssessee 4
SCIENTIFIC COMMITTEE OF INTERNATIONAL SUNFLOWER OIL QUALITY SYMPOSIUM.......ccocerinereiisnnneccccnnnns 5
CONFERENCE PROGRAIM ....uuuutiiiiiitiiiiniiiiiiiieisissineesisneisisssesseisssseesiomsmtsesssmmstessssessossssssssssssssssesssssssssessnsnnn 6
L0003 N 1

SUNFLOWER DISEASES RESEARCH PROGRESS AND MANAGEMENT .....coiiiiiiiiiiiiiciiinecciceeie e 60
BROOMRAPE (OROBANCHE CUMANA WALLR.) IN SUNFLOWER — UPDATE ON RACIAL COMPOSITION AND
DISTRIBUTION, HOST RESISTANCE AND MANAGEMENT ...coviiiiiiiiiiiie it et 70
INTEGRATED WEED MANAGEMENT IN SUNFLOWER: CHALLENGES AND OPPORTUNITIES ....evveeiiiiieniiiiieeiiiiecsieee e 90
SUNFLOWER CROP AND CLIMATE CHANGE IN EUROPE: VULNERABILITY, ADAPTATION, AND MITIGATION
POTENTIAL s soucossssmnsessnumsssoosvssssssnnvenssssnsuuossvenssonsesssnnssssssonsss sors oo i ahsssassssss ists sussss s Ssssss s o660 He e sesohs soms s sbnisissoss 100
SUNFLOWER SEED OiL: A PREMIUM OIL FOR FOOD APPLICATIONS ....uuvrtteieiiiiieesiiieesesiisneesssunteesssineesssssessssnesssssasesenss 117
SOURCE AND SIiNK AFFECT PHYTOSTEROL CONCENTRATION AND COMPOSITION OF SUNFLOWER OL ..vveeeuvvienirieiniireeeenninnes 118
PHYSIOLOGY «cososussvsssssasessessonusnnsvssnssonssonsssssssassotosssoassssnssssss essssssisssaoisesssesssssssasissssssssissssvasassssssonasssisnissnsnssss 126
DO CELL WALL PROTEINS AFFECT THE SETTING OF GRAINS AND THEIR POTENTIAL WEIGHT IN SUNFLOWER? ...eevvvvreeeriieeeeeinns 127
THE GENETICS AND EVOLUTION OF SOLAR TRACKING ...cvviiiiiiiiiiiiiiiiiiiiiciici e 128
EVALUATION OF SUNFLOWER (HELIANTHUS ANNUUS L.) SINGLE CROSS HYBRIDS UNDER HEAT STRESS
CONDITION Lttt e et e e bbb e e bbb s b e e s aa e e e b e e s be e s s be e san e s b e e en e e enneesnnn s 138

EXPLORING DROUGHT TOLERANCE RELATED TRAITS IN (HELIANTHUS ARGOPHYLLUS, HELIANTHUS ANNUUS) AND
THEIR HYBRIDS ....itttiiitiietettieeeettes e e e s etiie e e e e e e eee s ebbaeae e e e enssa s bt baaae st eseaaaeeeaes e snabtbeeaeeseeaenssssaeesesnsnnnssnsssesesanes
EFFECTS OF HERBICIDE AND SALINITY STRESSES ON SOME DEFENSE RESPONSES OF SUNFLOWER PLANT
IMPACT OF EXOGENOUSLY APPLIED GLYCINE BETAINE ON PHYSIOLOGICAL ATTRIBUTES OF SUNFLOWER
UNDER DROUGHT STRESS ...uttitiitittieteiiiiittee e e e e e e e e ettt e e e e eseseesessaabssaaasseeeaeeeesaesnsssssasaesesssssssnessessnnsssssnnssssnees 158
BIOACTIVITY AND PHYTOCHEMICAL EVALUATION OF SUNFLOWER (HELIANTHUS ANNUUS L.) LEAF EXTRACT ...covveiveeenneeennns 175
THE ESTIMATING DROUGHT STRESS TOLERANCES OF SUNFLOWER INBRED LINES UNDER CONTROLLED

........................................................................................................................................................................ 177
CYTOKININS: THE KEY TO DIFFERENCES iN PATTERNS OF CANOPY SENESCENCE iN STAY-GREEN AND FAST DRY-DOWN SUNFLOWER
HYBRIDS vt teeeiutiiietttt ettt et e e et e eeeeeeeesaab e eeeeeesansbt bbbt e e e e e e s aasabt bbb s bt b e e e e e e e e e e e e e e bbbt e e ea e e e e aaa e e e eee e nrabtreeeaaeeeeeanan 185
PHYSIOLOGICAL BASIS AND ANTIOXIDANT ACTIVITY iN COLD STRESS RECOVER iN SUNFLOWER (HELIANTHUS ANNUS L.) ......... 186
EXPRESSION OF DEFENSE RELATED GENES iN LEAVES OF TWO SUNFLOWER LINES AFTER iNFECTION WiTH SPORES OF PLASMOPARA
HALSTEDIT +eettttttteteteeeee e e e e ee s e e s s e sttt e e e e e s ettt aaa bt e e e e e oo ab bttt e e e et e e e e e e e e e e e e s as bbb aa e e e e e eansnbbaaaaeeeeansbaaaneaaeaaeeeeannsen 187
A SOURCE-SINK BASED DYNAMIC MODEL FOR SIMULATING OiL AND PROTEIN ACCUMULATION iN SUNFLOWER ACHENES........... 188
MORPHOANATOMY OF INCOMPLETELY DEVELOPED FRUITS iN THE SUNFLOWER (HELIANTHUS ANNUUS L.) c..cevvevveenriireennnee. 189
LIGHT DEPENDANT BiOSYNTHESIS OF SESQUITERPENE LACTONES IN SUNFLOWER ..eevveuvvereeinuiireseiurireessneesssnsessnsnnesssnsnssenans 190
LEAF SENESCENCE IN SUNFLOWER WAS ADVANCED OR DELAYED DEPENDING ON CHANGES IN THE SOURCE-
SINK RATIO DURING THE GRAIN FILLING PERIOD ...cciuitiiiiiiiiiee ettt st tee s s sivee s siaaesibee e snanaessnnnes 191
TWO SIMPLE MODELS INCLUDING THE SOURCE/SINK RATIO TO EXPLAIN BLACK STEM BY PHOMA MACDONALDII
[N SUNFLOWER .....ccttttteeeeiittete sttt e et teesit e aeeeessabesesaaeeesesabssaeeeasssssaasesstbeaeeansseeeansassesnssseeanssessessseeessnsranens 201
CALLUS FORMATION AND PLANT REGENERATION IN SUNFLOWER (HELIANTHUS L., ASTERACEAE) IN VITRO
TISSUE CULTURE ...cettett ittt ettt ettt e ettt e e e s sttt e e ettt e e e e e s e e e s ea bbb e e e e st e e e e sabbaesssbaaeansaaeeesnsbaeeaanses 211



19" International Sunflower Conference, Edirne, Turkey, 2016

THE EFFECTS OF APPLIED HERBICIDES ON YIELD AND OIL QUALITY COMPONENTS OF TWO OLEIC AND TWO
LINOLEIC. SUNFLOWER .ov sssiesssvisissssinssesssssassvasnssesssvssevsssonsvvs s sssssanesisarasivesssessonssesssosovssssoierves
GENETIC CHARACTERIZATION OF THE INTERACTION BETWEEN SUNFLOWER AND OROBANCHE CUMANA. .........
ISOLATION AND IDENTIFICATION OF PATHOGEN OF SUNFLOWER FUSARIUM WIiLT.....viveiiiieieiiieiniieessiineessiisieesssiiineeeessnnaes

PCR cOMBINED WiTH GFP TAGGED VERTICILLIUM DAHLIAE CONFIRMED THE SEEDS TRANSMISSION OF SUNFLOWER VERTICILLIUM

L T PP P PRSP PRSP PUPPPPPPPPPPINY 704
RAPID INVITRO SCREENING OF SUNFLOWER GENOTYPES FOR MOISTURE STRESS TOLERANCE USING PEG-
L1000 PP P PP TPP PP POPPRR 705
GENOME-WIDE ASSOCIATION OF OiL YIELD PLASTICITY TO DROUGHT, NITROGEN AND CHiLLING STRESSES iN SUNFLOWER ......... 716
BREEDING FOR SUNFLOWER HYBRIDS ADAPTED TO CLIMATE CHANGE: THE SUNRISE COLLABORATIVE AND MULTI-DiSCIPLINARY
T 1 T 717
CONTROL OF VERTICILLIUM DAHLIAE CAUSING SUNFLOWER WILT USING BRASSICA COVER CROPS ....vvveeruivreessiriessessininiineeens 718
STUDY OF THE GENOMIC DIVERSITY OF VERTICILLIUM SP. CAPABLE OF COLONIZING SUNFLOWER. HOW KNOWLEDGE OF PATHOGEN
GENETIC STRUCTURE CAN BE COMBINED WIiTH CLASSICAL BREEDING APPROACHES TO GUIDE IT c.uvveevivrieeeiiieresnineeneessssinnnnns 727
EVALUATION OF SUNFLOWER (HELIANTHUS ANNUUS L.) HYBRIDS FOR PHOTOTHERMAL UNiTS ACCUMULATION, OiL YiELD, OiL
QUALITY AND YiELD TRAITS UNDER SPRING PLANTING CONDITIONS OF HARIPUR, PAKISTAN .....vvviiviiereiiieeneinieeereeesninineenes 728
DETERMINING NEW AGGRESSIVE BROOMRAPE INFESTATION iN MEDITERRANEAN REGION OF TURKEY ...vveveuvvreeerainrrnereenens 729
STUDY OF OROBANCHE CUMANA GENETIC DIVERSITY 0euuuvvrreeessiureessssesssiunsesresiansesnssessenssessineessssesssnseesssimeesesssssnnnseesss 735
REACTION OF SUNFLOWER (HELIANTHUS ANNUUS L.) LINES TO DROUGHT STRESS BASED ON TOLERANCE INDICES............c..... 736
CADMiUM-POTASSIUM iINTERRELATIONSHIPS iN SUNFLOWER (HELIANTHUS ANNUUS L.) ©.ovviiiiiiieiiieciiieiieeeine e e 737
RESPONSE TO SUNFLOWER (HELIANTHUS ANNUUS L.) PLANT AT EARLY GROWTH STAGE TO CADMIUM TOXICITY ..veevviennieennenn. 738
THE VIRULENCE OF PLASMOPARA HALSTEDIi iN THE SOUTHERN REGIONS OF RUSSIAN FEDERATION.....ceviviieeriiiienreeseniiiinnees 739
QUANTIFICATION OF DROUGHT TOLERANCE LEVELS OF SUNFLOWER INBRED LINES BY MEANS OF
CHLOROPHYLL-A ELUORESCENCE ususwssumssssssssssnsiasessmssssassssnsssmaassmanss soihmmi s soiiams ss s s s s iesasmasssnsnsuns 745
PHYSIOLOGICAL VARIABILITY OF SUNFLOWER DOWNY MILDEW CAUSAL AGENT, PLASMOPARA HALSTEDII, IN
L N O O P T PP O TP TP PO TPPPO TR PPPPOPPPTONN 759
CHANGES iN THE PATHOGENIC COMPOSITION, ATTACKING THE OiL SUNFLOWER IN BULGARIA. ... .vevievieeeeiiieeneiiniereeeesssinenes 760
VARIATION iIN AGGRESSIVENESS OF PHOMA MACDONALDII iSOLATES FROM THREE BALKAN COUNTRIES AND UKRAINE .......euviee 765
SUNFLOWER DISEASES IN NORTHERN GREECE .....uuututiitaeeeeeetteetintsieseeeesasssssnsbasssssbssssenteseaseaaseaseeesseseseesasensnnnneseesenes 770
HELIAPHEN : A HIGH-THROUGHPUT PHENOTYPING PLATFORM TO CHARACTERIZE PLANT RESPONSES TO WATER STRESS FROM
SEEDLING STAGE TO SEED SET uvvvveeeeuureauetseeesseeaiuseesssanssssesssissssssesssssssssssssssnsssesassssesssssssssssssssssesssssesssssssseseesssnssnsans 771
INDUCED RESISTANCE iN SUNFLOWER AGAINST WHITE ROT (SCLEROTINIA SCLEROTIORUM (LiB.) DE BARY) AND DOWNY MiLDEW
(PLASMOPARA HALSTEDIT (FARL.) BERL. ET DE TONI).utivureeiueesiseniueiuneesiueeniuisieesiesssesessasssessassssssesssessassssesassssassssnsnsaes 772
A REEVALUATION OF MYCELIOGENIC GERMINATION OF SCLEROTIA FOR SCLEROTINIA SCLEROTIORUM STRAIN SUN-87 ........... 773
SEED PRIMING APPLICATION EFFECT ON ALLEVIATION OF DROUGHT STRESS iMPACTS DURING GERMINATION iN SUNFLOWER HYBRIDS
{HELIANTHUS ANNUUS LY 5525 vansssssrssssaneres svsioninensss o ves ssamiosns o e asuenes s5s misasss e voi Foasyius v 6306 s Fo SRR moodn ainwaes 774
THE BEHAVIOUR OF SOME SUNFLOWER CULTIVARS TO THE MAJOR PEST AGENTS IN THE SOUTH-EASTERN
AREA OF ROMANIA oottt eee sttt et e e ettt e e ettt e e ee e s s e s bbb s e e ebete e aasbeesab b e ensbeeesbbaeeesaneaeesananbbeeeeessnntnes 782
APPLICATION OF GEOSTATISTICS ON PHENOMIC AND PHENOTYPING DATA: AN A POSTERIORI DIAGNOSTIC OF DISEASE SPATIAL
PATTERN UNDER NATURAL INFESTATION ..ttt cutveesutetesiteneetesaitnneeesaesssuassseeessineesssissesssnesanssesssnssesssssessssssssseesessssssenenns 788
IMPROVING GENE-TO-PHENOTYPE PREDICTIONS WiTH CROP SIMULATION MODELS: WORK iN PROGRESS FOR SUNFLOWER YiELD
STABILITY UNDER WATER DEFICIT 1 tttettesiteseee it e s e e e e ettt e taabit e e e ee s et b bt bbb et e e e e e e e e e e e eaeeeeaebenssansaaeeaeeeanes 789
INVESTIGATIONS AND THE DESCRIPTION OF VIRUS DISEASES IN SUNFLOWER GROWING AREAS IN THE

TRAKYA REGION OF TURKEY visviisvssossasvesssissosnniossiseiosssessosnnsissave sdssosnssissses svsessisesvs ssssvso sspivasssaassesss snsivasvsesvans 790
IDENTIFICATION OF GENETIC AND MOLECULAR FACTORS iINVOLVED iN SUNFLOWER PHYSIOLOGICAL RESPONSES TO ENVIRONMENTAL
VARIATIONS: AN ARCHETYPE OF INTEGRATIVE SYSTEMS BIOLOGY APPROACH ..eeeieieiuiviirereeiintieeesiisniesessssnnnnessnssssssssssneenes 791
EXPLOITATION OF THE KNOWLEDGE ON OOMYCETE EFFECTORS TO DRIVE THE DISCOVERY OF DURABLE DiSEASE RESISTANCE TO
DOWNY MILDEW IN SUNFLOWER .vvvuttveretesersuureeeeesssnsensssnnssssesesssssssnssssssssssessssssnmssssessnsssnesesssssnnsnneesssssssmnnnnssnnsssssnnes 792
SUNFLOWER BREEDING STRATEGY FOR RESISTANCE TO DOWNY MILDEW DISEASE IN INDIA.....evvieiiiriirieeeseriiiiiinererrreeneereennes 793
THE BEHAVIOR OF SUNFLOWER HYBRIDS IN DIFFERENT ENVIRONMENTAL CONDITIONS IN ROMANIA ....vvvvvviireeniiiiiiiiiiiiiinanns 799
HISTORY AND PRESENT STATE OF DOWNY MILDEW IN ARGENTINA ....oooiiiiiiieeiiiecieie e esieeeeeiie e e e e 800
A REVIEW ON THE SEED-BORNE MICROFUNGI OF SUNFLOWER (HELIANTHUS ANNUUS L.)..ccuvveivieieiaeieeiireeeireeeiiiveeesinnseenns 805
EPIPHYTOTIC DISEASE OF SUNFLOWER STEM CANKER IN ARGENTINA ....oooiiiiieiiiiieiieieeiiiceeciriee e e ssinnneee e 806
INVESTIGATIONS AND THE DESCRIPTION OF VIRUS DISEASES IN SUNFLOWER GROWING AREAS IN THE
TRAKYA REGION OF TURKEY sssunsvinssvunasssiaes svusanssnsovvssssssses s s s s v easssvis s sans 5o smsessavs s movs i iss s nevss s (owa s 809
BIPOLARIS AUSTRALIENSIS ON SUNFLOWER IN RUSSIA .ottt ittt eeninee e 810
METABOLOMIC PROFILING OF SUNFLOWER SEEDS iN RESPONSE TO WATER STRESS DURING GERMINATION...c..veuvveeerernniineeeen. 811



19'" International Sunflower Conference, Edirne, Turkey, 2016

THE EFFECTS OF APPLIED HERBICIDES ON YIELD AND OIL QUALITY
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I- Namik Kemal University, Agricultural Faculty, Field Crops Department, 59030, Tekirdag,
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2 Namik Kemal University, Graduate School of Natural and Applied Sciences, 59030, Tekirdag,
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ABSTRACT

The aim of the present study was to investigate the effect of application at the recommended
dose by their manufacturer of five herbicides including different active ingredients herbicides on
seed yields, some morphological and phenological characters, oil content of seed and oil fatty
acid profiles of two oleic and two linoleic sunflower hybrids. One of oleic and linoleic hybrids
were tolerant to the imazamox herbicide as the Clearfield trait. The experiments were conducted
under field conditions during 2014 and 2015 in Liileburgaz, Turkey. Used five traditional
herbicides having different active ingredients as pre-plant, pre-emergence or post-emergence
were Bonoflan WG with benfluralin, Stomp® Extra with pendimethalin, Challenge 600 with
aclonifen, Targa Super with quizalofop-p-ethyl and Intervix® Pro with imazamox active
ingredients. Intervix® Pro traditional herbicide with imazamox active ingredient decreased in
plant heights of two Clearfield hybrids (LG 5542 CL and Colombi) about 10% in both years.
This herbicide had insignificant negative effects on seed oil content and oleic aid ratio of
Clearfield sunflower hybrid “LG 5542 CL” in 2014. Stomp® Extra with pendimenthalin active
ingredient applied pre-emergence herbicide decreased the number of days to flowering of
linoleic sunflower hybrid “64LL05” and oleic sunflower hybrid “64H34” in 2014 and 2015. In
the other hand, Bonoflan WG with benfluralin application to “64H34” cultivar had the highest
seed yield in 2015. Herbicide residue in harvested seeds of all applications was not detected
upper than limits.

Key words: Fatty acids, herbicide application, sunflower, oil content, yield components

INTRODUCTION

Weed control in crop production is very important. Crop yield decreases from 10% to 40%
were observed when the sunflower was weeded during the first four weeks after emergence
(Wanikorn, 1991; Delchev and Georgiev, 2015). The most common preferable method by the
farmers for weed management is chemical application which is economical in short term and
faster result to get rid of weeds. Agrochemicals are looked upon as a vehicle for improved crop
production technology though it is a costly input. Pesticide use has become inevitable in modern
agriculture, and increased several folds during the last four decades Over use of these chemicals
have severe cffects on environment that may lead to an immediate and long term effects
(Sequtowski and Kortekamp, 2011; Bhandari, 2014)
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There are so many study made on effects of pesticides on environment and human healthy.
Degradation of these compounds in the environment and extensive or inappropriate use by
farmers can lead to the contamination of various ecosystems. Widespread distribution of
pesticides is also known to cause problems to the apiculture industry and in surface waters
(Centner and Nicholas Eberhart, 2014; Lari et al., 2014). Severe effects of herbicides have also
been announced in agency reports of International Organizations (EPA, 1996; FAO, 2013;
EFSA, 2014).

Many pesticides are harmful, and cause to death for bee population. There are some
pesticides that kill the bees directly. Since bees are the most important pollinators of crops, the
use of pesticides can considerably reduce the yield of cross pollinated crops. Bees may be
contaminated by pesticide residues during harvesting and contaminants can be transported on bee
bodies or with forages to the hive, from where they can be transferred into honey (Unal et al,
2010; Barganska et al, 2014).

The persistence of pesticides in soil and their residual effects on sequential crops have been
reported by many researchers (Wicks et al, 1969; Demircioglu and Maden, 2007; Anonymous,
2009; Stizer and Biiyiik, 2010; Baranski et al, 2014: Serim and Maden, 2014). These chemicals
(herbicides) are also caused some damage to crops or non-target plants due to wrong usage with
technical implementation (Torun and Uygur, 2011).

The most of part of previous researches have been on the effects of the application of
herbicides for weed control in weed-crop competition. Some of them were on crop productivity,
and the grain yield and the oil content of sunflower seeds were also measured in order to confirm
the importance of successful weed control (Simic et al., 2011; Reddy et. al., 2012; Knezevic et
al., 2013.Petcu and Ciontu, 2014; Jursik et al., 2015; Suryavanshi et. al., 2015)

There were vanishingly small number research to determine the effects of herbicides at the
normal dose on the yield and quality components of sunflower. The aim of the present study was
to investigate the effect of application at the recommended dose by their manufacturer of five
herbicides including different active ingredients on seed yields, some morphological and
phenological characters, oil content of seed and oil fatty acid profiles of two oleic and two
linoleic sunflower hybrids.

MATERIALS AND METHODS

The data presented in this paper were collected as a part of a larger study to investigate the
effect of application of five herbicides including different active ingredients on the some
agronomic characters of sunflower in 2014 and 2015. Field experiments were conducted on
farmer fields in Karamusul village (41° 24" N, 27° 21" E, elevation 46 m) of Liileburgaz,
Kirklareli at one of main sunflower-growing regions of Turkey. Some properties of experimental
area soils were given in Table 1. Soil properties in both year were similar. The had clay loam
texture. There was no any important problem in soil properties of experimental areas for
sunflower production.

691



19" International Sunflower Conference, Edirne, Turkey, 2016

Table 1.Some chemical properties of the experimental field soil

Yea SO PH Lime Salt N POs K Ca Cu Fe Mn Mg Zn

r M (%) (%) (% ppm ppm ppm pp ppm ppm pp
(%) ) m m
201 192 67 057 0.07 00 142 212 422 18 121 151 414 2.23
4 8 8 5 8 3 6
201 188 6.8 0.68 0.08 00 143 228 431 1.7 124 153 432 2.33
5 9 6 39 8 8

SOM = soil organic matter

Table 2 shows some meteorological data during two growth season. The second year was
very dry after R6 growing period although rainfall was fairly well and steady during almost all
vegetative and reproductive growth period in 2014.

Table 2.Climatic data during growing periods of Sunflower in 2014 and 2015

Month Rainfall (mm) Relative  humidity Temperature (°C)
(%)
2014 2015 2014 2015 2014 2015
April 47.0 69.8 83.6 753 12.5 11.1
May 80.0 5.8 799 69.5 16.9 18.8
June 51.4 42.8 76.2 69.2 21.2 21.3
July 131.6 4.8 73.4 65.3 23.8 24.5
August 19.2 2.6 73.8 63.1 24.2 253
Septembe 121.4 63.0 81.8 74.2 18.9 21.8

r

Table 3 shows some properties of cultivars in this study. Two high oleic and two high
linoleic sunflower hybrids were used. One of oleic and linoleic hybrids were tolerant to
the imazamox herbicide as the Clearfield technology.

Tablo 3. Some properties of sunflower cultivars in this study

Sunflower cultivar ~ Seed company Clearfield/non- Oil fatty acid profile
Clearfield
1 LG5542CL Limagrain Clearfield High Linoleic
2 64LLO05 Pioneer non-Clearfield High Linoleic
3 Colombi Syngenta Clearfield High Oleic
4 64H34 Pioneer non-Clearfield High Oleic

Active ingredients, application rates, application times and trade names, manufacturer of
herbicides.were given in Table 4. All herbicides were applied by backpack sprayer at the
recommended dose from their manufacturer. “Intervix® Pro” was applied to Clearfield cultivars
“LG 5542 CL and Colombi”. Other four herbicides “Bonaflan WG, Stomp® Extra, Challenge
600 and Targa Super” were applied to non-Clearfield cultivars “64LL05 and 64H34”. Each
cultivar also had a control “untreated” plot for each replication.
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Table 4. Active ingredients, application rates, application times and trade names, manufacturer of
herbicides.

Trade name  Manufacturer Active ingredient Dose  Application
(ml/ha  time
)
Dow
1 Bonaflan WG AgroSciences Benfluralin, 60 g/ltr 2500  Pre-Plant
Stomp® Extr BASF
2 a Pendimethalin, 450 g/ltr 3000 Pre-Emergence
Challenge Bayer Post-
3 600 Aclonifen, 600 g/ltr 1250  Emergence
Sumi Agro Quizalofop-P-Ethyl, 50 Post-
4 Targa Super g/ltr 1000  Emergence
BASF Post-
5 Intervix® Pro Imazamox, 40 g/lItr 1250  Emergence

The experiments were laid out in randomized complete block design (RCBD) with split
plot arrangement having fourteen sub-plots including five different herbicide applications and
untreated control plots on four sunflower cultivar with four replications in 2014 and 2015.

Each plot was set up in planting at 5.0 m x 2.8 m = 14.0 m*. Planting was done on May 21,
2014 for the first year and on April 27, 2015 for the second year with an intra-row spacing of 30
cm and a row-to-row spacing of 70 cm. The reason of late planting in the first year was heavy
rainfall. The experimental field in each year was fertilized as 300 kg ha ! with 20-20-0 (NPK)
prior to sowing. In each growing season, observations such as plant height, time to flowering,
head diameter, one thousand seeds weight, seed yield, oil and protein contents of seed, and oil
fatty acids.

Pesticide (herbicide) residues analysis were done on harvested seeds from all plots
belonging to herbicide applications within each block according to TS EN 15662 by private firm.
In analyses, GC MS/MS and LC MS/MS instruments were used for benfluralin, and
pendimethalin, aclonifen and imazamox, respectively. UPLC MS/MS instrument was used only
to analysis of Quizalofop-P-Ethyl.

Statistical analysis was conducted according to Standard procedures for a randomized
complete block design with split plot separately for Clearfield and non-Clearfield cultivars. The
SAS System was used to generate the analysis of variance (ANOVA) for determining treatment
effects on the dependent variables (SAS Institute, 1997). Treatment mean comparisons were
based on F-Protected Least Significance Differences (LSD) comparisons at P < 0.05.

RESULTS AND DISCUSSION

In this research, “Intervix® Pro” was applied to Clearfield cultivars “LG 5542 CL and
Colombi”. Other four herbicides “Bonaflan WG, Stomp® Extra, Challenge 600 and Targa Super”
were applied to non-Clearfield cultivars “64LLO05 and 64H34”. Each cultivar had a control
“untreated” plot within each replication. Thus, analysis of variance were done separately for
Clearfield and non-Clearfield cultivars.
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Table 5.Analysis of variance (mean square) of some sunflower yield and yield components with
herbicide applications as separately for Clearfield and non-Clearfield cultivars in 2014 and 2015

Plant Head Stem 1000  Days to Test  Seed yield

height  diamet diamet  seed 50% weight
Clearfield er er weight  flowerin
cultivars g
Year 3333.97° 422" 0.29™  0.12™ 11.28"  0.01™  290.65™
Cultivar (Cul) 1275.07 18.06™ 2317 25.10™ 528" 24.677  407.55™
Application 1933.33" 027 433" 45.13™ 2.53™ 0.34™  293.79"
(App)
Year*Cul 223.82"  0.11" 0.49"  0.17™ 2.53"  0.03™  7378.08"
Year*App 0.24" 045™ 0.11™ 0.25™ 0.03™ 9.14™ 50.45"
Cultivar* App 12.09°  1.74™ 413" 496™ 1.53™ 0.14™ 13.49™
Year*Cul*App 16.06" 1.24™  0.07™ 0.01™ 0.03™ 0.02™ 0.221
C.V. 3.81 4.75 5.42 1.27 3.51

1.16 10.26
non-Clearfield cultivars
Year 2472.87° 48.88" 1.62°  0.16™ 56117  0.61™ 63429.28"
Cultivar (Cul) 416.42™ 17740  0.74" 16437  66.61" 1.46™ 2921.07"
Application 468.97" 077"  1.18" 51.67™ 8.89™  4.22"™  1340.64™
(App)
Year*Cul 0.08™ 296™ 046™ 077" 3.61° 020" 301535™
Year*App 246.23" 035" 0.09™ 031™ 0.46™ 0.56™  563.62"
Cultivar* App 398.21"  3.66™  1.92" 193.17 927"  3.18™  523.25"
Year*Cul*App 269.81""  1.14™ 033" 0.82™ 1.33"  0.55™ 1052.91™
C.Vv. 9.83 7.17 7.22 3.81
2.11 1.00 14.37

* and * : **: Significant differences based on ANOVA are shown at P < 0.05 and P < 0.01,
respectively. ns: non significant
Tablo 5 shows analysis of variance of some sunflower yicld and yield components with
herbicide applications as separately for Clearfield and non-Clearfield cultivars in 2014 and 2015
According to ANOVA results, Herbicide application affected significantly at 2 < 0.01 on
plant height, stem diameter of Clearfield cultivars. For the non-Clearfield cultivars, herbicide
application had significant effect on plant height, stem diameter and days to 50% flowering.
Herbicide application to Clearfield cultivars had significant effect on stearic acid of seed
oil while the effects of Year*Cultivar* Application interaction on oleic and linoleic acid of seed
oil was significant at P < 0.05 statistical level (Table 6). For non-Clearfield cultivars, the effects
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of Year*Cultivar*Application interaction on oil content and behenic acid (C22:0) were
significant at P < 0.01 and P <0.05, respectively.

Table 6.Analysis of variance (mean square) of oil content and fatty acid composition with
herbicide applications as separately for Clearfield and non-Clearfield cultivars in 2014 and 2015

Seed C16:0 C18:0 C18:1 C18:2 C22:0 C24:0

Clearfield cog‘tlent Palmit Steari Oleic Linoleic Behen Ligno
cultivars ic c ic ceric
Year 5.07™ 0.17™ 142" 24.68™  23.21™ 0.01™ 0.01™
Cultivar (Cul) 30.69" 14.20:: 1.22* 13763.9: 12667.2:‘= 0.01™ 0.01™
Application 0.99™ 0.03™  0.06° 1.04™ 1.66™ 0.01™ 0.01™
(App)

Year*Cul 2.14™ 027" 033" 0.63™ 0.47" 0.05™ 0.01"
Year*App 1.62™ 0.12™ 0.01™  13.55"™ 773" 0.02™  0.01™
Cul*App 0.12™ 0.14™ 0.03™ 0.13m 0.34™ 0.01™ 0.01™
Year*Cul*App 0.01™ 0.05™ 0.03™ 37.37" 41.29" 0.04™ 0.01™
C.V. 3.39  4.61 3.45 4.69 10.18  19.34 23.77

non-Clearfield cultivars

Year 257.22° 0.01™ 0.01"™ 449.07" 65425 0.19" 0.01™

Cultivar (Cul) 289.98" 77.36" 13.3™ 42187.6° 38949.1" 0.17° 0.08™

Application 571" 0.13™ 0.10™  16.12™  0.84™ 0.03™ 0.01™
(App)

Year*Cul 61.65™ 0.57™ 037" 19.52™ 509" 0.04™ 0.03"
Year*App 587" 0.15" 0.05™  14.24™  155™ 0.02" 0.01"™
Cul*App 15.30" 0.35™ 0.07™  20.74™  596™ 0.04™ 0.01™

Year*Cul*App  13.93 0.38™ 0.04™  19.01™  7.08™ 0.07° 0.01™

C.v. 5.22 9.33 8.61 8.54 12.77 33.16
22.10

*and " : **: Significant differences based on ANOVA are shown at P < 0.05 and P < 0.01,
respectively. ns: non significant
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Variations in yield and yield components by herbicide applications are given in Table 7.
Intervix® Pro had negative effect on plant height. Plant height of Clearfield cultivars by
Intervix® Pro with Imazamox (40 g/ltr) active ingredient was shortened 10.59% than untreated
plots. This herbicide had also significant negative effect on stem diameter. The negative effects
of Intervix® Pro on seed yield, test weight and head diameter of Clearfield cultivars were
insignificant.

Although ANOVA of herbicide application shows insignificant effect on yield components
of non-Clearfield cultivations, it created different LSDo.0s groups for plant height, stem diameter,
1000 seed weight, days to 50% flowering, test weight and seed yield.

Targa Super with Quizalofop-P-Ethyl (50 g/ltr) application decreased seed yield per
hectare according to other herbicides while it was in the same statistical group with untreated
plots. Otherwise, Bonaflan WG application had the highest seed yield in the first group. The
lowest plant height was measured in untreated plots. Oppositely to the effects of Intervix® Pro
on Clearfield cultivars, other four herbicides application to non-Clearfield cultivars increased
plant height according to untreated plots. Stomp® Extra with pendimenthalin active ingredient
applied pre-emergence herbicide decreased the number of days to flowering of linoleic sunflower
hybrid “64LL05” and oleic sunflower hybrid “64H34”. It had positive effect on stem diameter
and seed test weight.

Table 7. Variations in yield and yield components by herbicide applications

Plant Head Stem 1000 Days to Test Seed

height  diamete diamete  seed % 50 weight yield
(cm) r r weight  flowerin  (kg/hl)  (kg/ha)
Clearfield (cm) (cm) (g.) g
cultivars
Untreated 146.80 a 18.61 6.20 a 67.61 75.25 3499  2437.98
Intervix® Pro 131.26 b 1842 547b 69.98 75.81 34.79  2377.38
LSDo.0s 1.19 0.20
0.52 2.74 0.71 0.90 181.68
non-Clearfield cultivars
Untreated 113.96 ¢ 1582 5.38c 73.79 72.06 a 34.75 2036.5
ab ab ab
Bonaflan WG 122.34 b 1549 554bc 76.25a 71.63a 3489a 22513a
126.43 a 1540 6.10a 71.78 70.13b 3525a 2147.6
Stomp® Extra b ab
122.25b 1525 35.79b 7494  71.69a 33.86 2100.7
Challenge 600 ab b ab
127.86 a 15.64 5.69b 72.55 71.56 a 3474 20282b
Targa Super ab ab
LSDo.os 1.83 0.29 3.77 0.51 094 214.95
1.08

*: Within each column for Clearfield and non-Clearfield cultivars, means followed by same
small letters are not significantly different by the LSD test at P < 0.05.

Table 8 shows the variations in seed oil content and fatty acid compositions by herbicide
applications. According to results, only stearic acid (C18:0) was affected by herbicide
application. Intervix® Pro decreased content of stearic acid in seed oil of Clearficld cultivars.
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Positive effects on seed oil content, linoleic acid and behenic acid, and negative effects on oleic
acid and palmitic acid of this herbicide were insignificant at P < 0.05 statistical level.
Insignificant positive effect of Bonaflan WG was observed on seed oil content. It also increased
insignificantly palmitic and stearic acids. The highest oleic acid was found in untreated plots.

Table 8. Variations in seed oil content and fatty acid compositions by herbicide applications

Seed oil  C16:0 C18:0 C18:1 C18:2 C22:0 C24:0

content ~ Palmiti  Stearic ~ Oleic  Linoleic Beheni Lignocer
Clearfield (%) G (%) (%) (%) c ic
cultivars (%) (%) (%)
Untreated 42.09 506 2.77a 61.76 28.62 0.78 0.34
Intervix® Pro 42.44 500 2.68b 61.40 29.08 0.81 0.35
LSDo.os 0.07

1.05 0.17 2.13 2.16 0.11 0.06

non-Clearfield cultivars
Untreated 4231 4.58 2.90 63.21 27.61 0.74 0.31
Bonaflan WG 42.63 4.78 3.09 60.59 28.08 0.64 0.27
Stomp® Extra 42.32 4.61 3.06 62.47 28.12 0.72 0.28
Challenge 600 41.24 4.65 3.00 62.72 27.87 0.72 0.30
Targa Super 42.76 4.55 2.95 62.61 28.16 0.75 0.33
LSDo.os 1.56 0.31 0.18 3.77 2.53 0.11 0.07

*:Within each column, means followed by same small letters are not significantly different by

the LSD test at P< 0.05.

Variations in some important yield and oil character according to cultivars, years and
applications are given in Table 9. Plant height of LG 5542 CL and Colombi was affected
negatively. by Intervix® Pro application in both years. In LG 5542 CL, Intervix® Pro
application in 2014 and 2015 decreased plant height 12.28 and 11.44%, respectively. Decreases
in Colombi were 7.93 and 11.09% for 2014 and 2015, respectively. Colombi in 2014 was
affected negatively more than in 2015.

Table 9. Variations in some important yield and oil character according to cultivars, years and

applications

Cultivar Year Application Seed Days to Plant Seed Cl18:1 Cl18:2

yield % 50 height oil Oleic  Linoleic
(kg/ha)  flowering  (cm)  content (%) (%)
(%)

Untreated 244.52 75.50 149.46a  44.03  41.67 47.73
2014 Intervix® Pro  254.22 76.50 131.10b  43.78  37.98 51.23
LG 5542 LSDo.0s 45.13 3.18 7.00 2.37 9.49 8.83
CL Untreated 227.54 73.75b 132.75a  42.23  40.25 49.52
2015 Intervix® Pro 222.52 74.75a 117.56b 4295 43.48 46.51
LSDo.0s 27.41 0.99 2.24 4.23 4.62 4.44
Untreated 222.42 76.25 164.73a 4140 81.40 10.24
2014 Intervix® Pro 229.86 76.25 151.66b  41.46 81.77 9.62
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Colombi LSDo.0s 40.54 1.30 1.30 3.51 8.26 8.99
Untreated 261.49 75.50 140.27a 40.71  83.73 7.005

2015 Intervix® Pro 263.58 75.75 124.71b 41.59  82.38 8.96

LSDo.0s 29.02 0.80 2.35 3.16 2.33 2.80

Untreated 181.01 71.75 117.13d  44.55b  38.16 51.73

Bonaflan WG 178.31 71.50 122.00c 44.45b  36.46 5291
2014 Stomp® Extra  169.12 71.00 123.82c 45.08ab  34.58 54.94

Challenge 168.36 71.50 128.46b 4521lab  38.40 51.30
600

64LLO05 Targa Super 157.94 72.00 137.68a 46.07a  34.87 54.84
LSDo.os 29.92 1.55 2.19 1.12 4.78 4.34
Untreated 230.38 69.75b 115.10b 4270  42.57 46.68

Bonaflan WG 246.10 68.75¢ 111.76¢ 42.87 42.10 47.43
2015 Stomp® Extra  246.10 68.75¢ 111.76¢ 43.50  42.01 46.69

Challenge 233.80 68.75¢ 110.89¢ 4434 41.84 47.07
600

Targa Super 241.32 71.25a 124.28a 42.79  42.58 46.72
LSDo.os 45.14 0.69 2.36 3.43 3.30 3.66
Untreated 174.60 74.25a 121.80c 43.0lab  83.23 8.61

Bonaflan WG 196.26 73.75a 135.22b  43.61la 83.15 8.98
2014 Stomp® Extra  210.89 71.00c 135.32b 42.88ab  84.80 .27

Challenge 206.12  73.50ab 139.28a 43.00ab  82.10 9.59
600

64H34 Targa Super 188.69  72.25bc 120.57d 42.59b 83.76 8.09
LSDo.o5 46.74 1.25 1.16 0.97 9.73 9.26
Untreated 228.61b 72.50a 101.80d 38.98a  88.87 3.41

Bonaflan WG 279.84a 72.50a 120395 39.58a  80.67 3.00
2015 Stomp® Extra  232.94b 69.75¢ 134.83a 37.82ab  88.48 3.57
Challenge 232.01b 73.00a 110.37c 32.42b  88.53 3.51

600
Targa Super ~ 223.33b 70.75b 128.91a 39.59a 89.24 2.97
LSDo.0s 44.76 0.51 7.17 578  12.29 1.63

*: Within each column for each cultivar and year, means followed by same small letters are not
significantly different by the LSD test at P < 0.05.

The second year depend on dry condition especially after R6 growth stage caused to stress
on plants. It decreased seed oil contents. Thus, Intervix® Pro application in 2015 affected
negatively some yield and quality components more than 2014. Generally, the decreases were
insignificant. In seed yield and linoleic acid of LG 5542 CL by the herbicide application were
also observed decreases in 2015 although oleic acid content of Colombi affected negatively in
2015. The otherwise, some insignificant increases by Intervix® Pro were determined similar in
seed yield of LG 5542 CL in 2014 according to untreated plots.

In 64LLO0OS5 cultivar in 2014 and 2015 had the highest plant height by Targa Super
application. Engrossingly, plant height of untreated plots was the lowest in 2014. Targa Super
herbicide application also resulted the highest days number to flowering of 64LLO05 in 2015. In
addition, this herbicide application was in the first highest seed oil content group with Challenge
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600 and Stomp® Extra in 2014. Although insignificant differences were found in seed yield of
64LLO0S cultivar, untreated plots gave the highest seed yield in 2014. In the second year,
Bonaflan WG and Stomp® Extra gave the highest seed yield in 64L1L05.

In the other hand, Stomp® Extra and Targa Super decreased significantly days to the
flowering and seed oil content of 64H34 in 2014. The other applications including untreated
plots were in the latest group for flowering in this year. The highest plant height of 64H34
cultivar in 2014 was observed in Challenge 600 application while Targa Super application gave
the lowest plant height. The differences among herbicide applications for oleic acid and linoleic
acid content of 64H34 in 2014 were not significant at P < 0.05 statistical level. However,
Stomp® Extra application had the highest seed yield and oleic content of seed oil. Untreated
plots gave the lowest seed yield in 2014.

Herbicide application created statistically significant groups for seed yield, number of days
to flowering, plant height and seed oil content of 64H34 in 2015. Bonaflan WG application to
64H34 in 2015 gave the highest seed yield. It increased significantly seed yield according to
untreated plots and other herbicide applications. Although Targa Super was in the second group
with the other applications except Bonaflan WG, it created the lowest seed yield. Stomp® Extra
decreased the number of days to flowering 64H34 in 2015 similar to the first year. The highest
plant height was also measured in Stomp® Extra with Targa Super application although Targa
Super had negative effect on plant height in 2014.

Results of pesticide (herbicide) residues analysis on harvested seeds belonging to herbicide
applications are given in Table 10. Analyses were done according to TS EN 15662. In analyses,
GC MS/MS and LC MS/MS instruments were used for benfluralin, and pendimethalin, aclonifen
and imazamox, respectively. UPLC MS/MS instrument was used only to analysis of
Quizalofop-P-Ethyl. Active ingredient residue on harvested seed from herbicide applications
belonging to each block and each replication were not detected according to limit.

Table 10. Pesticide (Herbicide) residues analysis on harvested seeds

Trade name  Active ingredient Limit  Unit Result Instrument
(LOQ) Analysis
method
Bonaflan Benfluralin, 60 g/ltr 0.01 mgkg Not GC MS/MS
WG Detected TS EN 15662
Stomp® Extra Pendimethalin, 450 g/ltr 0.01 mg/kg Not LC MS/MS
Detected TS EN 15662
Challenge Aclonifen, 600 g/ltr 0.01 mgkg Not LC MS/MS
600 Detected TS EN 15662
Targa Super  Quizalofop-P-Ethyl, 50 0.01 mgkg Not UPLC MS/MS
g/ltr Detected J.of AOAC Int.
Vol. 90.
No.2.2017
Intervix® Pro  Imazamox, 40 g/It 0.01 mgkg Not LC MS/MS

Detected TS EN 15662

Delchev and Georgiev (2015) and Suryavanshi et al. (2015) also reported results in the
same direction with this study. But they usually emphasized the effective and efficient use of
pesticides. Agrochemicals (pesticides and fertilizers) are looked upon as a vehicle for improved
crop production technology though it is a costly input. Balance use, optimum doses, correct
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method and right time of application of agrochemicals ensures increased crop production. The
requirement of fertilizers and pesticides for crops differ according to soil and meteorology. On a
large scale, success of pesticide application is depend on farmer knowledge and education
(Bhandari, 2014).

The results show that some of herbicides could have hormonal positive effect on some
characters with yield, morphological, physiological, seed oil content and fatty acid composition
of sunflower while the effects of others are negative or in significant. It is a great result we could
not find residue of herbicides in harvested seeds from application plots. The results lead to need
more new researches on determination stress or hormonal effects of pesticides under different
ecological conditions for evaluating effects of genotype, growth stage and environmental.
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